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INOACHUTEJIBHAS 3AIINCKA

Anrebpa SBISIETCS OJHUM M3 OIMOPHBIX KypCOB OCHOBHOTO OOIIEr0 OOpa3oBaHMSA: OHA
o0ecreynBaeT N3y4eHue IPyrux AUCHUILINH, KAK €CTECTBEHHO-HAyYHOTr0, TAK ¥ TYMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO IJISi MPOJIOIHKEHUSI 00pa30BaHMs U B IMOBCETHEBHON JKHU3HU.
PazBute y oOydaromuxcs Hay4YHBIX [PEACTAaBICHUH O MPOUCXOXKIECHUU U CYLUHOCTH
anredpandeckux abcTpakiuil, crnocobe OTpakeHHs MaTeMaTHUYeCKOH HayKol SBICHUH u
MPOLECCOB B MPHUPOJE U OOIIECTBE, POJIM MATEeMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUHM U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHHIO HAYYHOI'O MHUPOBO33PEHUS M KAuecCTB
MBILUICHHSI, HEOOXOAUMBIX JJISl aJaNTalud B COBpPEMEHHOM IHppoBom obmecTtBe. M3yuenue
anreOpbl 00ecrieunBaeT pa3BUTHE YMEHUS HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIUICHHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBHIBATH CBOH
JEHCTBUS W BBIBOJBI, (OPMYIUPOBATh yTBepKAeHUSA. OCBOCHHE Kypca aireOphl 00ecrieunBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOydYaloluXcs: OHHM HCHOJB3YIOT JeAYKTUBHBIE U
WHAYKTUBHBIE PACCYXJCHUS, 0000IIEHHEe M KOHKPETH3aIUI0, a0CTparupoBaHUE W AHAJOTHIO.
OOyuenne anreOpe mpeaAnonaraeT 3HAYUTEIbHBIA OOBEM CaMOCTOSTENBHON NeATeIbHOCTH
o0ydJaromuxcsi, TMOITOMY CaMOCTOSITEIbHOE peIIeHHEe 3aJady  SBJSeTCs  peaju3aluei
JeSITeIbHOCTHOTO MPUHIINTIA 00YYIEHUSI.

B crpykType mnporpamMmel y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
00pa3oBaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEpKaTeNbHO-METOAMYECKUe JIMHUM: «Yucma u
BBIUUCIICHHS», «ANTeOpanveckrue BBIPAXKEHUSN», «YpaBHEHHs M HEPaBEHCTBa», «DYHKIUWY.
Kaxxgas u3 3TUX coaepKaTeIbHO-METOANYECKUX JIMHUN Pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIeT
U3y4YeHUs Kypca, B3aMMOJIEHCTBYS C APYTMMHM €ro JUHUAMHU. B Xone n3ydeHus yueGHOro Kypca
00yyaromuMcs IPUXOAUTCS JIOTHYECKH pacCysKJaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eOHOro Kypca «Anaredpa» BKIIOUEHBI HEKOTOPhIE OCHOBBI
JIOTMKH, MpPEJICTAaBICHHbIE BO BCEX OCHOBHBIX pa3jeiax MaTeMaTHYecKoro oOpa3oBaHUS H
CIOCOOCTBYIOIIME OBJIAJICHUIO OOYYalOIIUMKCS OCHOB YHHBEPCAJIHHOTO MAaTEeMaTHYeCKOTO
s3pika. CopeprKaTeIbHOM U CTPYKTYPHOH OCOOEHHOCTBIO y4eOHOTO Kypca «Anredpay siBisieTcs
€r0 MHTETPUPOBAHHBINA XapaKkTep.

Conmepxanne nuHHM «Ywciaa W BBIYUCIEHUS» CIY)KAT OCHOBOM ISl JTaIbHEHIIIEro
U3yYeHHUs] MaTEeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaroIIMXCs JOTMYECKOrO MBIIIJICHUS,
(OpMHPOBAHUIO YMEHHs MOJIb30BAThCS ANTOPUTMAMHU, a TAKXKE NMPHUOOPETEHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJIMMBIX JJIsi MOBCEJHEBHOHN XHU3HU. Pa3BUTHE MOHATHA O YMCIEe HAa YpPOBHE
OCHOBHOT'O 00II[ero oOpa3oBaHUsl CBSI3aHO C PAlMOHAIBHBIMH U UPPALMOHATIBHBIMH YHCIAMH,
GbopMHUpPOBAHUEM TIPEACTABICHUI O JEHCTBUTEIHHOM YHCIE. 3aBEPIICHUE OCBOSHUS YHUCIOBOM
JUHUW OTHECEHO K CpeHeMy o0IieMy 00pa30BaHHUIO.

Conmepkanue IBYX anreOpanuecKux JHUHUH — «AnreOpandecKue BBIPAKECHUS» U
«YpaBHEHUSI M HEpPaBEHCTBa»  CHOCOOCTBYeT  (OPMHUPOBAaHUIO y  0OOydYaroIIUXCs
MaTeMaTHYeCKOro ammnapaTa, HEOOXOJUMOro JJis peIleHUs 3ajad MaTeMaTHKH, CMEXHBIX
NPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOIO 00111ero 0opa3zoBaHus
y4eOHBIi  MaTepuan TpPYNOUPYeTCsS  BOKPYT  pPalMOHANBHBIX  BBIpaXKEeHWid.  Anredpa
JIEMOHCTPHUPYET 3HAUEHUE MAaTEeMAaTUKU KaK sI3bIKa JUISl MOCTPOEHHS] MaTeMAaTUYECKUX MOJENIeH,
OTIHMCAHMsI TIPOIIECCOB U SIBIICHUH peabHOro MHpa. B 3amaun oOyueHus anreOpe BXOIAT TaKKe
JanbHeWIee pa3BUTHE AaNTOPUTMHYECKOTO MBIIUIEHUSI, HEOOXOAUMOIo, B YaCTHOCTH, MJIs



OCBOEHHUSI Kypca UHGOPMATUKHU, U OBJAJCHHE HaBbIKAMHM JEAYKTUBHBIX PaCCYXICHUU.
[TpeoOpazoBaHre CUMBOIBHBIX (POPM CIIOCOOCTBYET Pa3BHTHUIO BOOOpPaKEHHS, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxanne  (yHKIMOHATBHO-TpPAUUECKOM  JIMHUM  HAIEIeHO Ha  TOJy4YeHHue
00y4JarmUMUCs 3HaHUN O QYHKIMSIX KaK BaKHEHIIeH MaTeMAaTHYECKON MOAENH NIl ONMUCAHUS
U HCCJIEeIOBaHUsl pa3HOOOpa3HBIX IMPOLIECCOB M SBJICHHM B mpupoje U obmectBe. M3yueHue
MaTepuaia CrocoOCTBYeT pAa3BUTUIO Yy OOYYAIOIIMXCS YMEHHS HCIONb30BaTh pPa3InyHbIC
BBIPA3UTEIbHBIE CPENICTBA SI3bIKA MaTEMaTHUKU — CIIOBECHbIC, CUMBOJMYECKHUE, rpaduueckue,
BHOCHT BKJIaJ] B (hOpMHUPOBAHKE MPEICTABICHUN O POJIM MATEMATUKH B Pa3BUTHH LIUBUIN3ALUU
U KYJIBTYPBI.

Cornacno yuyeOHOMy IutaHy B 7-9 Kiaccax wu3ydaeTcss y4eOHBIH Kypc «Anredpay,
KOTOPBII BKIIIOYAET CIEAYIOIIME OCHOBHBIE DPa3leNibl cofepxaHus: «Uuciaa ¥ BBIYHCICHUSY,
«AnredpanydecKue BBIPAKEHHS», « Y paBHEHHS U HEPABEHCTBAY, « DYHKIIUN.

Ha uzyuenue yue6HOro Kypca «Anredpa» orsogutcs 306 yacos: B 7 kinacce — 102 yaca (3
yaca B Heneno), B 8 kinacce — 102 gaca (3 yaca B Hegemo), B 9 kimacce — 102 4gaca (3 yaca B
HEJIEIIO).

COAEPXAHUE OBYUYEHUSA

7 KJIACC

Yuciia 1 BLIYUCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECATHUYHBIC, MEPEXoi OT OJHON (GopMbI 3amucH JApodeil K
npyroi. IloHsTHE panMoHaIbHOrO 4MCIIa, 3alMCh, CPABHEHUE, YIIOPAIOUYNBAHUE PAllMOHAIBHBIX
yucen. ApudmMeTrnueckue IeHCTBUS ¢ pallMOHAIBHBIMU YHMciIaMU. Pemenue 3a1ad u3 peaabHOM
NPaKTUKU Ha 4acTu, Ha ApoOH.

CreneHp ¢ HaTypajJbHBIM IIOKa3aTelleM: OIpelesieHHe, MpeoOpa3oBaHue BBIPAKEHUH Ha
OCHOBE OIIpe/ieNIeHUs], 3aUCh OonbIuX yucel. [IponeHTsl, 3anuch NPOLIEHTOB B BUJE JIpOOH U
Ipobu B BUJIE MPOLEHTOB. Tpu OCHOBHBIE 3aJjaul HA MPOLIEHTHI, PELIEHUE 3334 U3 peaibHOU
MPaKTHUKH.

HpI/IMeHeHI/IG IMPU3HAKOB ACIIMMOCTH, PA3JIOKCHUC HAa MHOXKHUTCIIN HATYPAJIbHBIX YUCECII.

PeanibHble 3aBUCMMOCTH, B TOM YHCIIE psiMasi U 0OpaTHas MPOIOPIIMOHAIBHOCTH.

AuredpanyecKkune BbIPaKeHUs

IlepeMeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAXKEHUSA C NMEPEMEHHOMU. JlOIMyCTUMBIE 3HAYECHUS
nepeMeHHbIX. IIpeicraBieHne 3aBUCHUMOCTH MEXIY BeJIMYMHAMH B BHAE (HOPMYIIBIL.
Boruncnenus no ¢popmynam. [lpeoOpazoBanne OyKBEHHBIX BbIpaXKEHHH, TOKIECTBEHHO PAaBHbIE
BBIpaXXEHUSI, TIpaBUJIa MPeoOpa30BaHUs CYMM M MPOU3BEJEHUI, NpaBUila PaCKPHITUS CKOOOK U
MMPUBCACHUA HO)IO6HI>IX cJlaracMabIX.

CBolICTBa CTENEHU C HATYPaJIbHBIM IOKA3aTEIIEM.

OpnnHowieHbl 1 MHOrouwieHsl. CreneHb MHOrousieHa. Cll0)kKeHHE, BBIUNTAHUE, YMHO)KEHHE
MHOTOWICHOB. POpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBagpaT CyMMBl U KBaJpaT Pa3HOCTH.
®dopMya pasHOCTH KBagpaToB. Pa3nokeHne MHOIOWIEHOB HA MHOXKHUTEH.

YpaBHeHHUs M HEPABEHCTBA

VYpaBHeHHEe, KOpEeHb YpaBHEHHs, ITpaBuiia MpeoOpa3oBaHUs ypaBHEHHUS, PaBHOCUIBLHOCTD
YpaBHEHUU.



JluHeitHoe ypaBHEHHE C OJIHOW MEPEMEHHOW, YHUCIO0 KOpPHEW JIMHEMHOTO ypaBHEHWS,
pellieHue JIMHEHWHBIX ypaBHeHMI. CocTaBi€HHME ypaBHEHHMH IO YCIIOBUIO 3agaud. Pemienue
TEKCTOBBIX 3a7[a4 C MOMOIIBIO YPaBHEHHIA.

JluneliHOE ypaBHEHHE C JABYMS MEpEeMEHHBIMH U ero rpaduk. Cucrema IBYyX JTUHEHHBIX
YpaBHEHUU C JByMsl NEPEMEHHBIMH. PelieHne cUCTeM ypaBHEHUH CIOCOOOM IMOJICTaHOBKHU.
[Tpumeps! perieHnst TEKCTOBBIX 3ajay C OMOILBIO CUCTEM YPaBHEHUH.

DOyHKIUHA

Koopaunnata Touku Ha npsAMoil. YUucnoBble NpoMeXyTkH. PaccTosHue Mexay AByMs
TOYKaMU KOOPJAUHATHOU MPSIMOIA.

[TpsimoyronbHast cucrema koopauHat, ocu OX m Oy. AOciucca W opauHATa TOYKH HA
KoopAnHATHON miockocTh. [Ipumeps! rpadukoB, 3agaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBucuMocted. [lomsarue ¢ynxmuu. I'padpux ¢ynkumu. CpoiictBa  (QyHKIHIA.
Jluneitnas ¢pyukuus, e€ rpapuk. ['padux GyHkimu y = |X|. ['paduueckoe pemieHne JTUHEHHBIX
YPaBHEHH U CUCTEM JIMHEWHBIX YPABHEHUI.

8 KJIACC

Yuciia ¥ BbIYUCICHUA

KBanparsubiii kopenb u3 uucina. lloHarue o0 wuppaunoHaibHOM uwucie. JlecATuuHble
npUOJIMKEHUST UPPALMOHANBHBIX uncenl. CBOWCTBA apupMETHIECKUX KBAJAPATHBIX KOPHEH M MX
IPUMEHEHHUE K IMpeoOpa3oBaHUIO YMCIOBBIX BBIPQKEHUW U BbIYMCICHUSAM. JleHCTBUTENIbHbBIE
yHcla.

CreneHs ¢ 1eqbIM IT0OKa3aTeaeM U e€ cBoiicTBa. CTaHJapTHas 3alKCh YHCIIA.

AuredpanyecKkne BbIPaKeHUs

KBanpaTHblil TpEXUIIEH, Pa30KEHUE KBAAPATHOTO TPEXWIEHA HA MHOXKUTEIH.

Anrebpanueckast podb. OcCHOBHOe CBOHCTBO anreOpandeckoil apobu. CiroxxeHue,
BBIUMTAHUE, YMHOXKEHHUE, JIeJeHne aiaredpanueckux ApoOeil. PannoHanbHble BBIpaXXEHUS M UX
npeoOpazoBaHue.

YpaBHeHus U HepaBeHCTBA

KBanparHoe ypaBHeHue, (opMmyna KopHEHl KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHu#, cBOAAIIMXCA K JIMHEWHBIM U KBajapaTHbIM. Ilpocteiimne npoGHO-
paloHaIbHbIE YPaBHEHUS.

I'paduueckass MHTEpIIpeTalysl YpaBHEHUHM ¢ ABYMS NMEPEMEHHBIMU M CHUCTEM JIMHEWHBIX
YPaBHEHHH C JByMs INEpEMEHHBIMHU. [IpuMepbl pelieHus CUCTEM HENMHEWHBIX YpPaBHEHUH C
JBYMsI [IEPEMEHHBIMHU.

Pemenre TeKCTOBBIX 3a7a4 anreOpandecKuM CIiocoOOM.

UucnoBble HEpaBeHCTBA W HX CBOWCTBA. HepaBeHCTBO ¢ OJHONW TMEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHEHHBIE HEpaBeHCTBA C OJHOM mepeMeHHOW. Cucremsl
JIMHEMHBIX HEPABEHCTB C OJIHOW NMEPEMEHHOM.

DOyHKIUHA

[Tonsitue ¢pynkuuu. OOMaCTh ONpeaesieHUus] 1 MHOXKECTBO 3HaueHHH (pyHKIu. CriocoOb
3aJaHus QYyHKIMH.

I'padux Pynkiun. UYrenue cBoicTB ¢(yHKIMM 1o e€ rpaduky. Ilpumepsl rpaduxon
GbyHKIUH, OTpa)karoUINX peajbHble MPOLECCHI.



@OyHKIMHK, ONHCHIBAIOIINE TPSAMYI0 M OOpaTHYIO MPOMOPLHUOHAIBHBIE 3aBUCUMOCTH, MX
rpadukn. @yukipn y = X2, y = X3, y = \X, y=|x|. 'padudeckoe pemenne ypaBHEHHI H CHCTEM
YPaBHEHUM.

9 KJIACC

Yuciia 1 BBIYUCICHUSA

PanyionaneHble yKcia, UppalMOHAIbHBIE YNCIA, KOHEUHbIE U OECKOHEYHbIE NECSITUYHbIE
npodu. MHOXKEeCTBO JI€HCTBUTENBHBIX YHCEN, JACHCTBUTENbHBbIE YHUCIA KaK OECKOHEYHbIE
JecATU4Hble  ApoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBUE  MEXJY  MHOXKECTBOM
JIEUCTBUTEIIbHBIX YUCET U KOOPAUHATHOM MTPSMOM.

CpaBHEHHE JEHCTBUTENBHBIX 4YHCEN, apu(MeTHUecKue ACUCTBUS C JCHCTBUTEIBHBIMU
YUCIIAMH.

Pa3mepbl 0OBEKTOB OKpY’KAIOLIET0 MHpA, JJIUTEIBHOCTh IPOLIECCOB B OKpPYXKarOIIEM
MUDE.

[TpubnnxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMMKeHHs. OKpyrjieHue yucel.
ITpukuaka v oLeHKa pe3yJIbTaTOB BHIYMCICHUM.

YpaBHeHUs] M HEPABEHCTBA

JInnelinoe ypaBHeHue. PelieHne ypaBHEeHUN, CBOAAIIMXCS K JIMHEWUHBIM.

KBagparHoe ypaBHeHue. Pemenue ypaBHEHMM, CBOJSIIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl penieHus ypaBHEHUN TpeTbed M 4YETBEPTOM CTENEHEU
Pa3JIoKEHUEM HA MHOKHUTEIIN.

Pemienne  npoOHO-pallMOHANBHBIX  ypaBHEHUH.  PelneHume  TEKCTOBBIX  3aaay
areOpanyeckuM METOOM.

VYpaBHeHHe C ABYMs NEpeMEHHBIMH U ero rpaduk. Pemenue cuctem ABYyX JIMHEHHBIX
YPaBHEHHUH € ABYMs IEpEMEHHBIMU. PelleHne cuUCTeM [BYX YpaBHEHMH, OJHO M3 KOTOPBIX
JUHENHHoe, a Jpyroe — BTOpoH cTteneHu. I'paduueckas MHTepHpeTanns CUCTEMbl YpaBHEHUH ¢
JBYMsI [IEpEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 areOpandeckuM CriocoOoM.

YucnoBsle HEPABEHCTBA U UX CBOMCTBA.

Pemienne NHMHEMHBIX HEPABEHCTB C OAHOM NEpeMEHHOW. Pemenue cucreMm JIMHENHHBIX
HEpaBeHCTB C OJHOW mepemeHHOM. KBaapaTHble HepaBeHcTBa. ['padumueckas MHTeprpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IByMS IIEPEMEHHBIMH.

DOyHKIUH

KBangpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapaboma, KOOpAMHATHI BEPUIMHBI
napaboJIbl, 0Ch CAMMETPHUH TTapadoITbL.

I'padukn dyskmmit: y = kx, y = kx + b, y = k/x, y = X3, y = VX, y = |x| 1 ux cBoiicTsa.

Yucii0BbIe NOCIEI0BATEIbHOCTH M NPOrPECCUH

[ToHsiTHE YKMCIIOBOM MOCIENOBATEIBHOCTH. 3aJJaHUE MOCIEI0BATEIIBHOCTH PEKYPPEHTHOM
dopmyoit u hopmyIoii N-ro wieHa.

Apudmernueckass M reomerpuueckas — nporpeccud.  DPopmyisl  N-TO  4ieHa
apu(MeTHUECKONH U TeOMETPUYECKON MPOrPEeCcCHil, CyMMBI NIEPBHIX N YIECHOB.

N300pakeHre 41WIeHOB apu(METHUECKOW M TeOMETPUYECKOM MPOrpeccuié TOYKaMu Ha
KOOPJMHATHOM TIIOCKOCTU. JINHEHHBIN 1 SKCTOHEHIUAIbHBIA pOCT. ClI0KHbBIE MPOIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE Pe3yJabTaThl OCBOCHHS IpPOTrpaMMbl y4eOHOTOo Kypca «Auredpa»
XapaKTePU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpeca K MPOLUIOMY W HACTOSILIEMY POCCHIICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKECHHSM POCCHUMCKMX MAaTEMAaTUKOB H POCCHUUCKOU
MaTEeMaTUYECKOU MIKOJIbI, K UCIIOJb30BAHUIO ATUX JOCTUKEHUHN B IPYTUX HAyKaxX U MPUKIATHBIX
chepax;

2) rpaKIaHCcKoe H 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TpakJIaHWMHA W peaM3allid €ro Ipas,
MpEJCTaBICHUEM O MaTeMaTHYeCKUX OCHOBaxX (YHKIMOHUPOBAHHS PA3IUYHBIX CTPYKTYP,
SBIICHUH, MPOLIETyp TPAXKIAHCKOTrO oO0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXJIEHUIO ITUYECKUX MPOOJeM, CBA3AHHBIX C MPAKTHUUYECKUM HPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUUECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) TpyA0oBO€E BOCIMTAHUE:

YCTAaHOBKOW Ha aKTHBHOE Y4YacCTHE B PEIICHUH MPAKTUYECKUX 3a/Jad MaTeMaTU4eCKOu
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXXHOCTH MATEMAaTHYE€CKOTr0 00pa30oBaHUs Ha MPOTSKEHUU BCEr
JKU3HU JJIs1 YCIIEITHON MPO(EeCCUOHANBHON NeATEeIbHOCTH M Pa3BUTHEM HEOOXOAUMBIX YMEHHUIA,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYaJIbHOW TpPAGKTOPHH OOpa3oBaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAILHOMY U OSCTETHYECKOMY BOCIPHUSTHIO MaTeMaTHUYECKHX
00BEKTOB, 3a/1a4, PEIICHHM, PACCYKICHUM, YMEHUIO BUACTh MATEMAaTHYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI'O NMO3HAHUSA:

OpUEHTAIINEN B NIEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAayUYHBIX MpEICTaBIEHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS 4YelOBEKa, MPHUPOABI W OOIIECTBa, MOHUMAaHHUEM
MaTeMaTHUYeCKON HayKu Kak c(epbl 4YelOBEYECKOH MAeATeIbHOCTH, JITAloB €€ pa3BUTUA U
3HAUMMOCTH JJIs1 Pa3BUTHUS LIMBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKOM
KyJbTypOM KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
MCCJIEI0BATEIbCKOM JIEATETbHOCTH;

6) ¢usnueckoe BocnUTaHMe, (opMHpOBaHMEe  KYJBTYPbl  3A0POBbS W
IMOIUOHAIBLHOIO 0JIArONoJIYyYHs:

TOTOBHOCTBIO TPHUMEHATh MaTEMaTHYECKHE 3HAHHWS B HWHTEPECaX CBOETO 3/J0POBBS,
BEJICHUS 3JJOPOBOTO 00pasa KU3HU (30pPOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas Qu3udeckas aKTHUBHOCTH), CHOPMHUPOBAHHOCTHIO HaBBIKa pediexcuu,
MpU3HAHUEM CBOETO MpaBa Ha OMMOKY U TAKOTO K€ MpaBa JIPYroro 4elIoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpUEHTAIMEe HAa MPUMEHEHWE MaTEeMaTHYECKHX 3HAHWM JJIS pelieHus 3ajad B 00JacTh
COXPAaHHOCTH OKpY>Kalolel Cpeabl, IMJIAHUPOBAHUS TOCTYNKOB M OIEHKM HMX BO3MOYHBIX



HOCJEICTBUM Ul OKpY’Karolled Cpesibl, OCO3HAaHHEM TIJI00AJIbHOTO XapakKTepa SKOJIOTMYECKHX
npoOJeM U MyTeH UX pelIeHHUs;

8) aganTanusa K H3MEHAIMMCS YCI0BHAM COLUAILHON M IPUPOAHOI cpelbl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSX HEONPEIEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 IIPAKTUYECKYIO IEATEIBHOCTh, B TOM YMCIIE YMEHUE YUUTHCS y IPYTUX
Jrozel, mpuodpeTaTb B COBMECTHON JESTEIbHOCTH HOBBIC 3HAHMSI, HABBIKM U KOMIIETEHIIMU U3
OIbITA IPYTHX;

HE00XOMMOCTBIO B ()OPMHUPOBAHNU HOBBIX 3HAHWH, B TOM uucie GOopMyIMpOBATH UJEH,
HOHATHS, TMIIOTE3bl 00 0OBEKTaX M SBJICHMUSAX, B TOM UHUCIIE paHEE HEM3BECTHBIX, OCO3HABATh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaThb CTPECCOBYIO CHUTYallMl0, BOCIHPUHMMATH CTPECCOBYIO
CUTYallMI0O KaK BBI30B, TPEOYIOMIMN KOHTPMEp, KOPPEKTHPOBATH MPHUHUMAEMbIE PEHICHUS U
neicTBus, GOPMYIMPOBATh M OLIEHUBATH PUCKH U TIOCIEACTBUS, (POPMHUPOBATH OIIBIT.
METAINIPEJMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHBbIE YHHBepCAIbHbIe y4eOHbIe AeiicTBUSA

ba3oBble Jornyeckue aJeCTBUA:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHbBIE MPU3HAKKM MATEMATHUUYECKUX OOBEKTOB, MOHSTHM,
OTHOIICHUN MEXIy MOHATHAMH, (OPMYJIHUPOBATh ONpEACNCHUsl MOHATHI, yCTaHaBIUBATh
CYILLIECTBEHHBIA MPHU3HAK KJIacCU(PHUKAIIUN, OCHOBAHUS sl 0000IIEHUSI U CPAaBHEHUS, KPUTEPUU
MIPOBOAMMOI0 aHAIN34;

BOCIIPUHUMATh, (DOpMyJIHpOBaTH U MPEeOOpPa3OBBIBATh CYXKICHUS: yTBEPAUTEIbHBIE U
OTpHUIIaTeNbHbIE, EAMHIYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJIAITH MAaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MIPOTUBOPEUHS B (paKTax, JaHHBIX,
HAOMIOJICHUSAX U YTBEPXKICHHSX, MpeAsiaraTb KPUTEPUU IS BBIABICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

Jle7aTh  BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W HWHIYKTHUBHBIX
YMO3aKJIIOUEHU, YMO3AKIIOUECHHUM 110 aHAJIOTUH;

pa3duparh J10Ka3aTeabCTBA MaTEeMAaTHMUYECKUX YTBEPKACHUM (MpsSMble M OT MPOTHUBHOTO),
MPOBOAWTH  CAMOCTOSTENFHO  HECIOXKHBIE  JOKa3aTeNbCTBA  MaTeMaTU4YecKuX  (HaKToB,
BBICTpauWBaTh AapryMEHTAllMl0, TMPHUBOJUTH TPUMEPhl U KOHTPHPUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIE PACCYXKICHHUS,

BBIOMpaTh Ccmoco0 pelmieHuss y4eOHOW 3aiadyd (CpaBHHBATh HECKOJIBKO BapHAHTOB pPEIICHUS,
BBIOMpaTh HanOOJIee MOIXOMSIINN C YYETOM CaMOCTOSTENILHO BBIJICIICHHBIX KPUTEPUEB).
ba3oBble uccienoBarelbCcKHe 1eHCTBHS.

WCIIONIb30BaTh BOMPOCHI KAaK HCCIEIOBATENLCKUNA WHCTPYMEHT TO3HAHUS, (DOPMYIHpPOBATH
BONPOCHI, GUKCUPYIOIINE TPOTHBOPEUHE, TPOOIIEMY, CAMOCTOSITEIbHO YCTaHABIMBATH HCKOMOE
U J1aHHOE, (OPMHUPOBATh TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIUIO, MHCHHE;

MPOBOAMTH MO CAMOCTOSITEIHHO COCTABJICHHOMY TUIaHY HECIIOKHBIN AKCIIEPUMEHT, HEOObIIOe
WCCJICIOBAHHUE IO YCTAHOBJIEHHWIO OCOOCHHOCTEH MaTeMaTH4YeCKOro OOBeKTa, 3aBUCHMOCTEH
00BEKTOB MEXTy COOOM;



CaMOCTOSTENIbHO (OpMyJIUpOBaTh OOOOIIEHHS M BBIBOABI [0 pe3yJbTaTaM IPOBEIEHHOIO
HaOJII0I€HUS, UCCIIEI0BAHMsI, OLIEHUBATh JIOCTOBEPHOCTh IOJIyYE€HHBIX PE3yJIbTaTOB, BHIBOJIOB U
000011IeHMI;

IPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE IPOLECCa, a TAK)KE BBIIBUIATh MPEAINOJIOKEHHUS O €ro
Pa3BUTHU B HOBBIX YCJIOBHUSX.

PabGora ¢ undopmanmeii:

BBISBIIATh HEJOCTATOYHOCTh U H30BITOYHOCTh HMH(OPMAIMM, AAHHBIX, HEOOXOAMMBIX IS
pelLIeHMs 3a]1a4H;

BbIOMPATh, aHATM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATh MH(POPMALIUIO PA3INYHBIX
BUJOB U (POPM IIPECTABICHHUS;

BbIOMpaTh (opMy MpeiacTaBieHHs HMH(OpMaMM M WIUIIOCTPUPOBATh peIIaeMble 3ajauu
cXeMaMH, AruarpaMMaMu, HHOH rpaduKoil 1 uX KOMOWHAIHSIMU;

OLICHUBATh HAAEKHOCTh HMH(DOpPMAIMK 10 KPUTEPUSAM, TPEAJIOKCHHBIM YYUTEIIEM WU
c(hOpMyJINPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHukaTHBHBIE YHHBepcaJIbHbIe YUeOHbIe 1elCTBHUS:

BOCIPUHUMATh U (POPMYIHPOBATH CYKIEHHUS B COOTBETCTBUHU C YCIOBUSMHU U LIEJSIMU OOLLIEHUS,
SCHO, TOYHO, I'PAMOTHO BBIPaXaTb CBOIO TOUYKY 3pPEHHUS B YCTHBIX M INHUCbMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHUS N0 X0y PEIICHHUs 3a/1a4l, KOMMEHTHUPOBATh IOJyUYEHHBIH Pe3yJIbTaT;

B Xome OOCYXXIEHHUS 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYXTaeMOW TEMBI, IMPOOJIEMBI,
pelraeMoil 3a/1auM, BBICKA3bIBaTh WJEM, HAllEJICHHBIE Ha MOMCK PELICHMS, CONOCTaBIAThH CBOU
CYXKIEHUS C CYXJIEHUSIMHU JPYIMX YYacTHHUKOB JAMajora, oOHapyuBaTh pa3iHuue U CXOJCTBO
NO3HIINH, B KOPPEKTHOU opme HopMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKCHHUS;

NPEJCTaBISATh PE3ybTaThl pPELIEHUS 3aJauyd, »SKCIEPUMEHTA, WCCIEI0BaHUs, IIPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (QopMmaT BBICTYIUIEHUS C Y4Y€TOM 3aJad MpEe3eHTalud U
0COOEHHOCTEHN ayAUTOPHH;

NOHMMATh W MCHOJb30BaTh IMPEUMYIIECTBA KOMAaHIHON M WHIUBUAYyalIbHOH paldOTHl MpuU
peleHnH yuyeOHbIX MaTeMaTHYEeCKUX 3ajay;

IPUHUMATH L€JIb COBMECTHOM JEATEIbHOCTH, INIAHUPOBATh OPraHU3AlMI0 COBMECTHON paloTHI,
pacripenesiaTe BUABI pabOT, JOrOBapHBATLCA, OOCYXKIATh MPOLECC M pe3yibTaT paboTHI,
0000111aTh MHEHHUSI HECKOJIBKHX JIIOJIEH;

y4acTBOBaTh B TPYNINOBBIX (GopMax paboTel (0OCYXIeHHs, OOMEH MHEHHUSMH, MO3TOBBIE
IITYpPMBl U JIpyTHE), BBINOJHATh CBOIO YacThb pabOThl W KOOPAMHHMPOBATH CBOM JIEHCTBHS C
JPYTUMH 4IEHAaMH KOMAaHJbl, OLIEHMBATh KAauyeCTBO CBOEro BKJIaJa B OOLIMI MPOIYKT MO
KpUTEpUSIM, CHOPMYJINPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUS.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusanus:

CaMOCTOSITENIbHO COCTAaBJIATH IUIAH, aJTOPUTM pelleHus 3ajadyu (WIM €ero 4acTb), BbIOMpaTh
crocod pemieHUss € y4€TOM HMEIOIIUXCS PECypcoB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEeHTHPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHH ¢ yuéTOM HOBOM HH(pOpMaLIUU.
CaMOKOHTPOJIb, SMOLHOHAJIbHBIH MHTEIEKT:

BJIQJIETh CIOCOOAMH CaMOIIPOBEPKH, CaMOKOHTpOJIS TMpolliecca W pe3ysbTara pelieHus
MaTeMaTH4YeCKOM 3aa9u;



NpeIBUIETh TPYAHOCTH, KOTOpble MOTYT BO3HHUKHYTh IpU pEHIEHUH 3a7add, BHOCUTH
KOPPEKTHUBBl B JEATEIbHOCTb Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAMIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE pe3yJbTara JEATEIbHOCTU TIOCTaBICHHONM LIETU U YCIOBUSM,
OOBSACHATH MPUYUHBI JOCTHKCHUS UJIM HEJOCTUKEHHS LEJIU, HAXOIUTh OIIMOKY, 1aBaTh OLEHKY
IpUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K konmy oOyuenuss B 7 kJjacce oOydarOUIMiics MOIYYHUT CIEIYIOIIUE MpPEAMETHBIE
pE3yJIbTaThI:

Yuciia ¥ BBIYMCICHHSA

BeinonHATe, coderas ycTHble M NHUCbMEHHbIE NPUEMBI, apudmMeTHuecKkue ACUCTBUS C
palOHaIbHBIMU YHCIAMHU.

HaxonuTh 3HAYeHMs YMCIOBBIX BBIPAKEHWH, MPUMEHATH Pa3HOOOpa3Hble CIOCOOBI U
OpuéMbl  BBIYUCIEHHUS 3HAYCHMH JPOOHBIX BBIPAXKEHUH, COAEP)KAIIMX OOBIKHOBEHHbBIE U
JIECSITUYHBIE IpOOH.

[lepexonuTh OT 0HOM (HPOPMBI 3amUCH YuCes K Apyroi (mpeoOpa3oBbIBaTh JIECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYAaCTHOCTH B OECKOHEYHYIO
JECATUYHYIO APOOB).

CpaBHUBATh U YIOPAIOYNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrasaTh yncna.

BBINOMHATE MPUKUAKY M OLIEHKY pe3ysbTaTa BBIYMCIEHUH, OLIEHKY 3HAYEHUMN YHMCIOBBIX
BBIPAXCHUI. BBITTOIHATE NEHCTBHS CO CTENEHSAMU C HATypaJbHBIMU [TOKA3aTEISIMH.

[TpyMeHsTh NPU3HAKU JETMMOCTH, PA3JI0KEHNE HA MHOKUTENIN HATYpPaJIbHbIX YHCET.

PemaTth mnpakTHKO-OPHMEHTHPOBAHHBIE 3aJaul, CBSI3aHHBIE C OTHOIIEHHWEM BEJIWYMH,
MPONOPLUOHAIEHOCTHIO BEIMUUH, IPOLIEHTAMH, HHTEPIPETUPOBATh PE3yJIbTaThl pEeHIeHUs 3a7a4
¢ Y4€TOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpuBaEMbIX OOBEKTOB.

AuredpanyecKkmne BbIPaKeHUs

Hcnonb3oBath anredbpanyeckyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOCHHMS yueOHOT0 MaTepuana.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKCHUI MPU 33aHHBIX 3HAUEHHUSX NEPEMEHHBIX.

BoImonssaTe npeoOpa3oBaHus 1EJI0r0 BhIPaKEHUS] B MHOTOWIEH MPUBEACHUEM MOA0OHBIX
CJIaraeMbIX, paCKpbhITUEM CKOOOK.

BBITIONHATE yMHOXKEHHE OJHOWIEHAa HAa MHOTOYIEH M MHOIOWIEHAa HAa MHOTOYJIEH,
NPUMEHSTH (POPMYJIbI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCyIecTBISTh Pa3JI0KEHNE MHOTOWICHOB HA MHOXHUTEIM C IOMOIIBIO BBIHECEHUS 3a
CKOOKM 0OIIero MHOXKUTENS, TPYNIHUPOBKH CIaraeMbIX, IpUMEHEeHUs (HOpMyJ COKpamEHHOro
YMHOKEHUS.

[TpumensaTh mnpeoOpa3oBaHMs MHOTOWICHOB Ui PELICHUS pa3iMyHbIX 33734 M3
MaTEMaTUKH, CMEXHBIX MIPEAMETOB, U3 PEATIbHOU TPAKTUKU.

Hcnonp30BaTh CBOMCTBA CTENEHEHN ¢ HATypalbHBIMH MOKa3aTeNsIMU AJis1 IpeoOpa3oBaHus
BBIPAKCHUI.

YpaBHeHUs] 1 HEPABEHCTBA



Pemats nuHElHBbIE YpaBHEHUsI ¢ OJHOM IMEPEMEHHOM, MPUMEHsSA MpaBuja mnepexona OT
UCXOJHOIO YpaBHEHHUS K PaBHOCWIbHOMY eMy. [IpoBepsTh, sIBisSleTCA JM YHUCIO KOPHEM
YpaBHEHHUS.

[TpumeHsTH rpaduvyeckre METOIbI IPH PELICHUHN JIMHEHHBIX YPaBHEHUN U UX CUCTEM.

[Toabupatb mpUMepHI Map YUCEN, ABISIOLUIMXCS peIIeHUeM JTHHEHHOTO ypaBHEHHUS C ABYMS
IIEPEMEHHBIMH.

Crpoutb B KOOpPAMHATHOM IJIOCKOCTH TIpauK JUHEHMHOro ypaBHEHHs C JABYMS
HEPEMEHHBIMH, NOJIb3YsICh I'PaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemars cucTeMbl ByX JIMHEHHBIX YPaBHEHUH C JIByMs INEPEMEHHBIMH, B TOM YHUCIIE
rpadu4ecKy.

CocTaBiATh M pemiath JUHEHHOE ypaBHEHHUE WIM CHUCTEMY JIMHEHHBIX YpaBHEHUH IIO
YCIIOBUIO 3a/layM, HUHTEPIPETHUPOBAaThH B COOTBETCTBUM C KOHTEKCTOM 3a/aydl IMOJYYEHHBIN
pe3yibTar.

DOyHKIUHA

N300paxkaTb Ha KOOPIMHATHOM MpsAMONW TOUYKHM, COOTBETCTBYIOIIME 3aJlaHHBIM
KOOpAMHATaM, JIy4d, OTpPE3KH, MWHTEpBaJbl, 3allMCbIBaTh YHCIOBBIE IIPOMEXYTKH Ha
aJreOpanyeckoM s3bIKe.

OtmedaTh B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHBIX QyHKIHA. CTpouTh Tpaduk GyHKINHN Y = [X|.

OnuceiBaTh € MOMOIIBIO (PYHKUMHA U3BECTHBIE 3aBUCHUMOCTH MEXIY BEIMYMHAMMU:
CKOPOCTb, BpEMs, pacCTOSIHME, II€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJIUTEIBHOCTh, BpeMS,
00BbEM paboTHI.

Haxonuth 3HaueHue GyHKIMU 1O 3HAYEHUIO €€ apryMeHTa.

[Tonumatp rpaduyeckuil crocod MpejcTaBiIeHUs M aHAIW3a MHPOPMALMHU, U3BIEKaTh U
UHTEPIPETUPOBATH UHPOPMALIUIO U3 TPa(QUKOB peaTbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K koniy oOyuenus B 8 kJacce oOydaromuiics MOMYYHUT CJEIyIOIIUE NpeAMETHbIE
pe3yabTaThI:

Yuciia ¥ BbIYHMCIEHUSA

Hcnonp30BaTh HayallbHbIE MPEJCTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX 4HCEN IS
CPaBHEHMsI, OKPYIJIEHUS M BBIYMCIECHUMN, U300pa’kaTh [EHCTBUTENbHBIE YHCIIA TOYKAMU Ha
KOOPJMHATHOU IIPSMOM.

[TpuMeHATh TOHATHE apU(pMETHYECKOrO KBaJpPaTHOTO KOPHS, HAXOJIUTh KBaJpaTHBIC
KOPHH, UCIOJIb3YsI TPH HEOOXOAUMOCTH KAJIbKYJISITOP, BHIIOJIHATH TPeoOpa30oBaHus BhIpaKEHHH,
coJIepKalluX KBaJpaTHbIE KOPHHU, UCIIOJIb3Ys CBOWCTBA KOPHEH.

Hcnonp30BaTh 3amucu OONBIIMX W MabIX YHUCEN C TMOMOIIBI0 JECATUYHBIX ApoOed u
creneHen yucina 10.

AuiredpanyecKkue BbIpasKeHUs1

[IpuMeHsTh TOHSTHE CTENEHH C IeJIbIM II0Ka3aTelieM, BBIIOJHATh MpeoOpa3oBaHUs
BBIPAXEHUI, COEPIKALUX CTENEHU C LIETBIM [T0KA3aTEIEM.

BBINOAHATE TOXJECTBEHHBIE NPEOOpPa3OBaHMs PAMOHANBHBIX BBIPAKEHUH Ha OCHOBE
IpaBuiI JEHCTBUN HAaJl MHOTOUJICHAMH U alredpanyecKuMu JpoOsMu.

PackiagpiBaTh KBasipaTHBIN TPEXUIEH HA MHOXKUTEIH.

[IpumensTh mnpeoOpa3oBaHUsl BBIPAKEHUN s pEIIeHUs Pa3JIMyHbIX 3a]ad U3
MaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEATbHOU TPAKTUKH.



YpaBHeHUsI 1 HEPABEHCTBA

Pemats nuHelHble, KBaApAaTHbIE YPABHEHUS U PALlMOHAIbHBIE YPaBHEHMS, CBOASILUECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IByMS IEPEMEHHBIMH.

IIpoBOANTH MPOCTEUIINE UCCIENOBAHNS YPABHEHUNM U CUCTEM YPaBHEHHUH, B TOM YMCIIE C
OpUMEHeHHEM TpadUUecKuX TpEACTaBICHUH (yCTaHABIMBAaTh, MMEET JHM YpaBHEHUE WU
cucTeMa ypaBHEHUI pelleHus, €Clii UMEET, TO CKOJIbKO, U IIpoYee).

[Tepexoaute OT cioBecHOM (GOPMYJIMPOBKM 3ahauM K e€ ajreOpanyeckod MOAEIH C
IIOMOLIBI0 COCTABJICHUS YPABHEHMs WJIM CHCTEMbl YpPaBHEHUH, HWHTEPIPETHPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4yl MOJTYy4YEHHBIN PE3yJIbTaT.

[TpyMeHsTh CBOICTBA YMCIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLICHKH, PELIaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM NEPEMEHHOM M HMX CHCTEMBI, JaBaTh TIpadUUYECKyl0 HUTIOCTPALUIO
MHO>KECTBA PELICHUI HEPABEHCTBA, CUCTEMBbI HEPABEHCTB.

DOyHKIUUHA

[Tonumath M  HCHONB30BATh  (DYHKIMOHAIBHBIE IOHATUS M S3bIK  (TEpPMUHBI,
CHUMBOJIMYECKHE O003HAYEHUs), ONpeAessATh 3HadeHHWe (YHKIMU IO 3HAYEHUIO apryMeHTa,
oIpeseNATh CBOWCTBA (PyHKIUH 110 €€ rpaduky.

Crpouts rpauku 371eMeHTapHbIX QYHKIUN BUja:

y = k/X, y =x2,y = x3)y = |X|, Yy = VX, OnHCBIBATh CBOMCTBA YHCIOBON (DYHKIMH 110 €&
rpaduky.

K xoHumy oOydenus B 9 kiacce oOydaromuiics MOIMYYUT CIEAYIOIIME IpeIMETHBIE
pe3ybTaThI:

Yuciia 1 BbIYUCICHUA

CpaBHUBATH U YIIOPSAIOYNBATH PALlMOHAIBHBIE U HPPALMOHAJIBHBIE YUCIIA.

Beimonuate apudmMeTrueckue AeHCTBHS ¢ pallMOHAJbHBIMU YHCIIAMHU, COYETasi YCTHbIE U
MMCbMEHHBIE TPUEMBI, BBITIOJIHATH BBIUMCIICHNS C UPPALMOHATIbHBIMH YUCIIAMHU.

HaxonuTh 3Hau€HUs CTENEHEN C LEJIbIMU MTOKA3aTeIsIMU U KOPHEW, BBIYNCIIATH 3HAUYCHUS
YHUCIJIOBBIX BBIPAXKEHUH.

OkpyrisTh AEUCTBUTENbHBIE YHCIIA, BBINOJIHATH HPUKHUIKY pE3yJibTaTa BBIYMCICHUH,
OLICHKY YHMCJIOBBIX BBIPAXKEHUH.

YpaBHeHusI U HepaBeHCTBa

Pemars nuHEWHBIE M KBaJpaTHBIE YPAaBHEHMs, YPABHEHUS, CBOIAIIMECS K HUM,
npocTeime ApoOHO-PAIMOHAIbHbIE YPaBHEHHUS.

Pemarb cuctemsl IBYyX JIMHEWHBIX YPaBHEHHH C JBYMs NEPEMEHHBIMU U CHCTEMBI ABYX
YPaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SBIIAETCS JTMHEWHBIM.

Pemarbs TekcToBble 3amauu anreOpanyeckuM CIOCOOOM C TOMOINBIO COCTaBJICHHUS
YpaBHEHHUS UM CUCTEMBI IBYX YPaBHEHUH C IByMsI IEPEMEHHBIMH.

IIpoBOINTH MPOCTENIINE UCCIENOBAHNS YPABHEHU U CUCTEM YPAaBHEHHI, B TOM UYHUCIE C
INPUMEHEHHEM TrpaQUuecKux IMpeacTaBiIeHU (ycTaHaBIMBaTh, MMEET JIM YpaBHEHHUE WIIU
CHUCTEMA YPaBHEHMH PEILIECHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

Pemate nuHeiiHbIE HEpaBEHCTBa, KBaJpaTHblE HEPABEHCTBA, M300pa)kaTb peELICHHE
HEPABEHCTB Ha YMCJIOBOM MPSIMOM, 3alIMCBHIBATH PEILIEHUE C IOMOIIBIO CHMBOJIOB.

Pemate cucreMbl JIMHEMHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKIIOUYAIOLINE
KBaJIpaTHOE HEPAaBEHCTBO, M300pa)kaTh pPELICHHE CUCTEMbl HEPABEHCTB HA YHCIIOBOW MPSIMOMH,
3alAChIBATh PEIICHHUE C TIOMOIIBIO CHMBOJIOB.



Mcnonb30BaTh HEpaBEHCTBA MPU PEIICHUH Pa3IMYHbIX 3ajad.

DOyHKIUUH

Pacno3naBate pyHKIMU U3y4eHHBIX BUI0B. [10Ka3pIBaTh CXEMAaTUYECKH PACTIONOKEHUE Ha
KOOPJMHATHOM TIocKOCTH TpadukoB GyHkimid Buga: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3,y=1X,y = ||, B 3aBuCHMOCTH OT 3HAUYCHHii KOIPDUIHEHTOB, OMICHBATE CBOHCTBA
(GyHKIHA.

Crpouth M M300paxkaTh CXEMaTUYECKU IpaUKM KBaJIpaTUYHbIX (QYHKIUI, ONUCBHIBATH
CBOWCTBA KBaIpaTUYHbIX (DYHKIMHA IO UX IpaduKaMm.

Pacno3HaBaTh  KBaJapaTuuHyr (QyHKIMO 10  (opMmysie, NPUBOAUTH IMPUMEPHI
KBaJPAaTHYHBIX QYHKUIUH U3 peabHON KU3HU, (PU3UKHU, TEOMETPHH.

YucJioBbIe MOCJIeA0BATEIbHOCTH H POTrPeCcCUH

Pacno3naBate apu(METHUECKYI0O M TEOMETPUYECKYIO MPOrPECCUU MPH pa3HBIX CIIOCOOax
3aJIaHMsL.

BBINONHATE BBIYMCIEHUS C HCHOJIB30BaHHEM (GOpMyN N-ro 4yjeHa apudmMeTHuecKol u
reOMEeTPUYECKOM porpeccuii, CyMMbI EPBBIX N UIECHOB.

N300pakaTh WwieHbl NOCIEI0BATEIBHOCTH TOYKAMH HAa KOOPIMHATHOM IIIIOCKOCTH.

Pemate 3ajauu, CBsI3aHHBIE C YMCJIOBBIMHU IOCJIEIOBATEIBHOCTSAMHU, B TOM YHUCIIE 3aJjaud
13 peajbHOM KU3HU (C UCTIOIB30BAHUEM KAJIbKYJISATOPA, U(POBBIX TEXHOIOTHU).

TEMATHYECKOE INTAHUPOBAHMUE

7 KUIIACC
HaumeHnoBanue KosanyectBo yacos

Ne DJleKTpoHHbIe (1udpoBHIe)
pasaeion u TeM Konrtpouabubie

n/n Bcero o0pa3oBaTe/IbHbIE PecypcChl
NporpamMmmabl padoThbI

1 Yucina W BBIYMCICHHUS. o5 1 bubnmmoteka [HOK
PanmonasnbHbIe uncia https://m.edsoo.ru/7f415b90

5 Anrebpanueckue 97 1 bubnuoreka I[HOK
BBIpKEHUS https://m.edsoo.ru/7f415b90

3 YpaBHeHust 10 1 bubnuoteka [HOK
HEpaBEHCTBA https://m.edsoo.ru/7f415b90

4 Koopaunatsel u rpaguku. 24 1 bubnuoreka [HOK
OyHKIMN https://m.edsoo.ru/7f415b90

5 IToBTOpeHnE no 1 bubnuoreka I[HOK
06o01menne https://m.edsoo.ru/7f415b90

OBIIEE KOJIMYECTBO 102 5

YACOB I10 ITPOTPAMME

8 KUIACC
H KoaudecTBO 4yacos

Ne AMMCEHOBATHE JJIeKTPOHHBbIe (UH(PPOBLIE)
pasiesos " TeM KonTpoabHble

n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
NPOorpamMmbl padoThI

1 Uucna w  BeUHCIHCHUA. 15 bubnmoreka IHOK



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

KBanparhsie kopHU

https://m.edsoo.ru/7f417af8

Yuciia ¥ BBIYUCIEHUA.

2 Cremnenn c elbM | [ bubmorexa LOK
H https://m.edsoo.ru/7f417af8
rokasarejieM
AnreOpandeckue
3 BeIpakenus. Ksaapatueiii | 5 1 bubmorexa LOK
p ) ol https://m.edsoo.ru/7f417af8
TpEXUIICH
4 BAI)JIFZiI;?{I/II;eCKHe 15 1 bubnunoreka LHOK
P i https://m.edsoo.ru/7f417af8
Anrebpanyeckas 1po0b
5 ¥pasHeris 1 15 1 bubnuoreka HOK
HEpABEHCTRa. https://m.edsoo.ru/7f417af8
KBanpatHsie ypaBHeHUs
6 z: a;feeH}z:Iga CI/ICTGMIj 13 bubmorexa LOK
P . https://m.edsoo.ru/7f417af8
YpaBHCHHIA
p ' https://m.edsoo.ru/7f417af8
HepasencrBa
8 DyHKIUU. OCHOBHEIE 5 bubnunoreka HOK
ITOHSTHS https://m.edsoo.ru/7f417af8
9 OyHKIMH. Yucnossle 9 bubnuoreka [HOK
byHKIUH https://m.edsoo.ru/7f417af8
10 [ToBTOpEeHue noe 1 bubnuoreka [HOK
000011IEHKE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO 102 5
YACOB I10 [TPOTPAMME
9 KJIACC

Ne HaumenoBaHue pa3aesioB u

KoaunuecTBo yacos

DJIeKTpOHHbIe (1udpoBHIe)

KoHnTpoJbHbie
n/m | TeM NporpaMmbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoThbI
1 Yucma wu BBIUMCIICHUS. 9 bubnuorexa [HOK
JleficTBUTENIbHBIE YHCIIA https://m.edso00.ru/7f419d08
PaBHe . ¢ OAHO https://m.edsoo.ru/7f419d08
MePEeMEHHOM
3 VYpaBHEHHSIT W HEpPaBEHCTBA. 14 1 bubnuoteka [HOK
Cucrembl ypaBHEHHI https://m.edso0.ru/7f419d08
4 YpaBHeHus W HepaBeHCTBa. 16 1 bubnmoreka HOK



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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Hepasencraa https://m.edso0.ru/7f419d08
bubnuorexa OK
> Dyriim 16 https://m.edsoo.ru/7f419dL88
6 Yucnosbie 15 bubnuoreka HOK
MOCJIEIOBATEIBHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, oOoOOIICHNUE, 18 bubnmoreka LHOK
CHCTEMATU3ALMS 3HAHUN https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB 102

I10 ITPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JId YYEHUKA

* Anrebpa, 7 wimacc/ Makaperue FO.H., Munmiok H.I'., HemxoB K.M. u apyrue; moxg
penakmueit TenmskoBckoro C.A., AxkunonepHoe obmiectBo «M3matenberBo «IIpocBerenner»
* Anrebpa, 8 ximacc/ MaxkapeueB FO.H., Munmiok H.I'., Hemkxos K.M. u npyrue; mon
penakmueit TemskoBckoro C.A., AkunonepHoe obmectBo «M3marensctBo «IIpocBemnieHues
* Anrebpa, 9 kmacc/ MakaperueB HO.H., Munarok H.I'., HemkoB K.W. u apyrue; mox
penakuuert Tenmskockoro C.A., AkimonepHoe obmiectBo «M3aatenbctBo «IIpocBemieHuey

METOANYECKHUE MATEPHUAJIBI JIUIS1 YUUTEJIA

Metoauueckue pexkomenaauuu (asropsl H.I'. Munntoxk, 1.C. I1lnbixoBa)

VYpoxu anredpsi B 7 kiacce. Kuura s yuutenst (asropst B.U. XKoxos, JI.b. KpaiineBa)
Ypoku anreOpbl B 8 KJ1acce: KHUTa JUIs YUUTEIS
(aBTopsl B.H. XKoxoga, I'./]. Kapramén)

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
https://resh.edu.ru

https://uchebnik.mos.ru

https://uchi.ru/

https://m.edsoo.ru/7f41al2c



