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IHHOACHUTEJIBHASA 3AIINCKA

Anrebpa sBJIS€TCS OJAHUM M3 ONOPHBIX KYpPCOB OCHOBHOIO O0Iero oOpa3oBaHUs: OHa
obecreynBaeT U3y4yeHue JIPyrux AUCLHUILINH, KaK €CTeCTBEHHO-HAYYHOr'0, TaK U T'YMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOAUMO Ui MPOJOJDKEHUsT 00pa30BaHUs U B NOBCEAHEBHOM KU3HMU.
PazButne y oOydaromuxcs HaydHBIX MPEACTABICHUA O MPOUCXOXKICHUW W CYIIHOCTH
anreOpandyeckux aOCTpakiMii, crocobe OTpa)KeHHWs MaTeMaTU4eCKOM HayKoH SBICHUH WU
IIPOLIECCOB B MPUPOJE M OOLIECTBE, POJIM MATEMATUYECKOTO MOJEIUPOBaHMS B Hay4HOM
[IO3HAHUU U B NPAKTUKE CIIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS U KauecTB
MBILUICHUS, HEOOXOJMMBIX Ul afanTallii B COBpeMEeHHOM Lu(ppoBoM obmiectBe. M3yueHue
anreOpbl 00ECTIeUnBaeT Pa3BUTHE YMEHUS HAONIOAATh, CPABHUBAThH, HAXOUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBILIUIEHUS,, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JeUCTBUS U BBIBOJBI, (OpMYIMPOBaTh yTBepkaeHHUs. OcBoeHHe Kypca aiaredpsl odecrneunBaeT
pa3sBUTHE JIOTUYECKOTO MBIIUICHUS OOYyYaromIMXCs: OHU HCHOJB3YIOT JIeAYKTHBHBIE U
WHAYKTHBHBIE PACCYKACHUS, 0000IICHNEe W KOHKPETH3alWIo, a0CTparupoBaHHE M aHAJOTHIO.
OOyuenue anrebpe MNpeAnosaraeT 3HAUYUTENIbHBIH O0BEM CaMOCTOATENBHON JeSTeIbHOCTH
oOyyaroIuxcs, IO03TOMY CaMOCTOSITEJIbHOE pELIeHME 3ajad  sBIseTCS — pealu3anuei
JESITeIbHOCTHOTO MPUHIINTIA O0YIEHUSI.

B crpykrype mnporpaMmbl ydeOHOro Kypca «Anredpa» s OCHOBHOTO 0OIIEro
00pa3oBaHUsl OCHOBHOE MECTO 3aHUMAIOT COJAEp)KaTeIbHO-METOAMUYecKue JUHUU: «Huciaa u
BBIUUCIICHUSY, «ANTeOpandeckue BBIPAKCHHS», «YPaBHEHUS M HEPaBEHCTBa», «DYHKIUW.
Kaxnmas u3 3TuX copepkaTebHO-METOAMYECKUX JIMHUN Pa3BUBACTCS HA MPOTSDKEHUH TPEX JIET
U3yUYeHUs Kypca, B3aUMOJICHCTBYS ¢ APYIMMHU €ro JUHUAMHU. B Xoze u3ydenus yueGHOro Kypca
00y4aroImuMCcs IPUXOAUTCS JIOTHYECKH pacCyKIaTh, HCHOIb30BATh TEOPETUKO-MHOKECTBEHHBIH
S3BIK. B CBSI3M ¢ 9TUM B miporpamMMmy y4eOHOTO Kypca «Anredpa» BKIFOYEHBI HEKOTOPHIE OCHOBBI
JIOTHKH, TPEJCTaBICHHBIE BO BCEX OCHOBHBIX pa3zeliaXx MaTeMaTHYeCKOro oO0pa3oBaHHSA W
CIOCOOCTBYIOIIME OBJAJCHUIO OOYYaIOIUMKCS OCHOB YHHMBEpPCAJIBHOTO MaTeMaTHYeCKOTro
a3bika. ConepKaTenbHON U CTPYKTYPHOM 0COOEHHOCTBIO y4eOHOro Kypca «Anredpa» sBiseTcs
€r0 WHTETPUPOBAHHBIN XapaKTep.

Conepxanne nuHHM «Ywcaa W BBIYMCIEHUS» CIY)KAT OCHOBOM ISl JTajbHEUIIETO
U3YyYEHHUs] MaTEeMaTUKH, CIIOCOOCTBYET DPA3BUTHUIO y OOYYAIOIIMXCSl JIOTHUECKOTO MBILIUICHUS,
(OpMHPOBAHHIO YMEHHs MOJb30BaThCs AJTOPUTMAMHU, a TaKKe NMPUOOPETECHHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJMMBIX ISl MMOBCETHEBHOW XM3HU. Pa3BUTHE MOHATHA O YHCIE Ha YpOBHE
OCHOBHOTO 00IIero oOpa3oBaHUs CBS3aHO C PAlMOHAIBHBIMU U MPPANMOHAIBHBIMH YHCIIAMH,
(dbopMHpOBaHHEM MPEICTABICHUNA O JEHCTBUTENLHOM YHCIe. 3aBEepLICHHE OCBOCHUS YHCIOBOM
JUHUHU OTHECEHO K CpeHeMY o0IieMy 00pa30BaHHUIo.

Conepkanue JBYX aireOpanueckKux JIMHUA — «AJTeOpandeckue BBIPAKEHUS» H
«YpaBHEHHSI M  HEpPABEHCTBa»  CIOCOOCTBYeT  (OpMHpOBaHMIO Yy  OOydaroluxcs
MaTeMaTHYeCKOro armaparta, HEOOXOAMMOro Uil pEUIeHHs 3ajjad MaTeMaTHKH, CMEKHBIX
IPEIMETOB U NMPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4. Ha ypoBHE 0CHOBHOTro 00111er0 00pa3oBaHus
y4yeOHBI ~ MaTepuas  TPYINIUPYETCS  BOKPYT  palMOHAJIBHBIX  BbIpakeHUH.  Anredpa
JEMOHCTPHUPYET 3HAYCHUE MAaTEMATUKH KaK s3bIKa JIJISl TIOCTPOCHUST MaTEMaTHYECKIX MOJIEINEH,
OIMCaHMS MPOLECCOB U SBICHUH peasbHOro Mupa. B 3amaun oOyueHus anredpe BXOAAT TaKxke
JanbpHelIee pa3BUTHE AaNTOPUTMHUYECKOTO MBIIUIEHHUS, HEOOXOIUMOro, B YaCTHOCTH, MJIS
OCBOCHHS Kypca HWH()OPMATHKH, W OBJIAJCHHE HABBIKAMH JEAYKTUBHBIX PpaCCYXKICHHU.



[IpeoOpazoBaHre CUMBOIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHUIO BOOOPaXKEHUS, CIIOCOOHOCTEH K
MaTeMaTH4YeCKOMY TBOPUYECTBY.

Conepxanne  (DyHKIMOHATBHO-TpPAUUECKOW  JIMHUM  HAlEJIEHO Ha  MOJyYeHHE
00yJaroIMMUCS 3HAHUH O (PYHKIUSAX KaK BaKHEWUIICH MaTeMaTHYeCKOW MOJEIH JIJIsl OTIMCAHHUS
U HCCIEOBaHUS Pa3sHOOOPA3HBIX MPOLECCOB M SBICHHMN B IMpupoae U oOmiectBe. M3yuenue
MaTepuajia CIIOCOOCTBYET pa3BHTHIO Y OOYyYalOIIMXCS YMEHHS HCIIONb30BaTh Pa3IHMYHbIC
BBIPA3UTEIIbHBIC CPEJCTBA SI3bIKA MATEMATHKH — CIIOBECHBIC, CHMBOJIHYECKUE, rpaduveckue,
BHOCHT BKJIaJl B ()OPMHUPOBAHUE MPEICTABICHUI O PO MAaTEMATHKH B PAa3BUTHUU ITUBUIN3ALUU
U KyJbTYPBI.

Cornacno ywyeOHOMYy miaHy B 7—9 Kimaccax wu3ydaercss y4deOHBIH Kypc «Anrebpay,
KOTOPBIM BKIIIOYAET CICIYIOIIME OCHOBHBIC pa3jieibl colepkaHus: «Huclia W BBIYHCICHUSY,
«AnredpanuecKue BEIPAKECHUN», «YPaBHEHUS U HEPABEHCTBAY, «DYHKIIUNY.

Ha u3yuenne yueGHoro kypca «Ainredpay» orsoaurcs 306 yacos: B 7 kiacce — 102 yaca (3
yaca B Henento), B 8 kiacce — 102 yaca (3 gaca B Henento), B 9 kimacce — 102 gaca (3 ygaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
7 KJIACC

Yucia v BBIYUCICHUS

JpoOu OOBIKHOBEHHBIC M JIECATUYHBIC, MEPEXO] OT OXHOW (HOPMBI 3amucu Apodei K
npyroi. [lonsiTHe palMOHaNBHOIO YMCIIA, 3aIMCh, CPABHEHUE, YIOPSAJOUYMBAHUE PALlMOHAIBHBIX
yucen. Apudmerndeckue AHCTBUS C pallMOHATIbHBIMU uuciaMu. PenieHne 3agay U3 peanbHOM
MPAKTUKH HA YacTH, HAa APOOH.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTelIeM: OINpeNeNIeHue, Mpeodpa3oBaHue BhIPAKEHUH Ha
OCHOBE OIpe/EIeHNUs, 3aKch 00IbMUX yncen. IIponeHTsl, 3anuch MPOLEHTOB B BHUJE APOOH U
IpoOu B BHJIE NPOLIEHTOB. TpU OCHOBHBIE 3aJlaud Ha MPOLIEHTHI, pellIeHHE 3a/a4 U3 PeanbHOU
MIPaKTUKH.

[TpyMeHeHre TPU3HAKOB JIEIMMOCTH, Pa3JI0KEHUE HA MHOKHUTEIN HATYPAJIbHbIX YHCEI.

PeasibHble 3aBUCUMOCTH, B TOM YHCJIE MTPsIMast U 0OpaTHas HPOIOPLUOHAIBHOCTH.

Auredpanyeckue BbIpaKeHH

IlepeMeHHBIE, YUCIOBOE 3HAUYEHUE BBIPAKEHUSA C IEPEMEHHOW. JlomycTuMble 3HA4YEHHUs
nepeMeHHbIX. llpeacraBieHne 3aBUCHMOCTH MEXIy BeIMYMHAMH B BUAEC  (HOPMYIIHL.
Brraucnienus o gopmynam. [IpeobpazoBanrne OyKBEHHBIX BBIPAKECHUHN, TOXKJIECTBEHHO PaBHBIC
BBIPQ)XEHUS, IIPaBUIa NMPeoOpa3oBaHMs CyMM U IPOU3BEACHUH, IPaBUIa PaCKPbITUS CKOOOK U
IPUBEICHUS OJOOHBIX ClaraeMbIX.

CBolicTBa CTENEHU C HATYypaJIbHbIM IIOKA3aTEJIEM.

OpnHowienbl 1 MHorowieHsl. CreneHb MHorouieHa. CiioXKeHHUe, BBIYUTaHUE, YMHOXKEHHE
MHOro4JeHOB. DOpMysbl COKpAIIEHHOTO YMHOMKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmysa pa3HOCTH KBaApaToB. Pa3noxkeHre MHOrOWIEHOB HA MHOKUTEH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHe, KOPEHb YpaBHEHMs, IIpaBUiia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIBLHOCTh
YpaBHEHUM.

JIuneliHOE ypaBHEHHME C OJHOM NEPEMEHHOW, YHUCIO KOpPHEH JIMHEHMHOIO YpaBHEHHS,
pelieHre JUHEWHbIX ypaBHeHUM. CocTaBieHHE YpaBHEHMH IO YCIOBHIO 3ajauyd. PemieHue
TEKCTOBBIX 33]1a4 C TOMOIIbIO YPaBHEHUH.

JluHeliHOe ypaBHEHHE C JABYMs NEpeMEHHbIMH M ero rpaguk. Cuctema JIBYX JTHMHEWHBIX
ypaBHEHMH ¢ JBYMs NepeMeHHbIMH. PelieHune cucreM ypaBHEHHMH CIOCOOOM MOACTAaHOBKH.
[Ipumeps! perieHns TEKCTOBBIX 3ajjad ¢ IOMOIIIbIO CUCTEM YpaBHEHUH.

DOyHKIUHA

Koopannara Toukm Ha mnpsMod. UucnoBble NMPOMEXKYTKH. PaccrosiHme mexnay AByms
TOYKaMU KOOPJAUHATHOMU IIPSIMOA.

[TpsamoyronbHas cuctema koopauHat, ocu Ox u Oy. Abcuucca ¥ opAMHATa TOYKH Ha
KOOpAuHATHOM MiockocTu. [Ipumepsl rpadgukoB, 3agaHHbIX (opmynamu. Utenue rpaukon
peanbHbIX 3aBucuMocTed. Ilonstne Qynkmun. [padpuk ¢ynkuuu. CpoiicTBa  (yHKUIMH.
JIuneitnast Qynkuus, e€ rpadpuk. ['paduk pynkuuu y = [x|. 'paduueckoe perienue JIuHEHHBIX
YPaBHEHUU U CUCTEM JIMHEUHBIX YPaBHEHUH.

8 KJIIACC

Yuciia 1 BbIYUCJICHUA



KBanpatHelii kopeHb u3 uucia. Ilonarue o0 wuppaunoHasbHOM uucie. JlecsTHUHBIC
NpUOIMKEHUST UppalMOHANBHBIX yncen. CBoicTBa apupMeTHYeCKNX KBaJpPATHBIX KOpHEH U MX
IPUMEHEHHE K IMPeoOpa30BAHUIO YHUCIOBBIX BBIPAKCHUH M BBIYMCICHUSAM. J|eHCTBHUTENbHbIC
qucia.

CreneHs ¢ nensIM okasaTeseM U €€ ceoiicTBa. CTaHmapTHas! 3alMCh YUCIIA.

Anredpanyeckue BbIpasKeHUsI

KBazpaTtHblii TpEXWIEH, pAa3lOXKEHUE KBAaAPATHOIO TPEXWIEHA HAa MHOXHTEIU.

Anrebpanyeckas a1poos. OCHOBHOE CBOMCTBO anreOpandeckoi apoodu. CiokeHwue,
BBIUUTAHNE, YMHOXKEHUE, JEJICHUE anreOpandeckux ApoOeil. ParpoHanbHble BBIpOKEHHUS U UX
npeodpa3oBaHue.

YpaBHeHus1 M HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opmyia KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHEHWH, CBOIOMIIMXCS K JIMHEHHBIM M KBajpaTHBIM. llpocreiimme apoOHO-
palOHaIbHbIE YPAaBHEHUS.

I'paduueckas uHTEprpeTanusl ypaBHEHUH ¢ JABYMS NEPEMEHHBIMU U CHCTEM JIMHEWHBIX
YPaBHEHUU C JABYMs IIEpEMEHHBIMHU. lIpuMmepsl pelieHus CHUCTeM HEIMHEHWHBIX YPAaBHEHUN C
JIBYMsI IEPEMEHHBIMHU.

Perienue TeKCTOBBIX 3a1a4 aaredpandyeckuM crocoooMm.

YucnoBele HEpaBeHCTBA W MUX CBoHCTBa. HepaBeHCTBO ¢ OIHOM IEPEMEHHOM.
PaBHOCUMIIBHOCTH HEpaBeHCTB. JIuHelHBIE HEpaBEeHCTBA C OAHOM niepeMeHHOW. CucTeMsl
JIMHEWHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

DOyHKIUUHA

[Tonstue ¢pynkuuu. OONaCTh ONpeaesIeHUus] 1 MHOXKECTBO 3HaueHUH pyHKmu. CriocoObl
3ajaHus (QYHKIHH.

I'padpuk ¢Pynkuuu. Yrtenue cBoiicTB QyHkuuu no e€ rpapuky. Ilpumepst rpadukos
(GyHKINH, OTpa)aroUUX pealbHble IPOIECCHI.

OyHKIUY, ONUCHIBAIOIIKE MPSIMYI0 M OOpaTHYIO NMPOMOPIUOHAIBHBIE 3aBUCUMOCTH, MX
rpaduxn. @yrkupn y = X2, y = X3, y = \x, y=|x|. Tpaduueckoe peueHue ypaBHEHHI i CHCTEM
YPaBHEHUM.

9 KJIACC

Yuciia 1 BbIYMCTICHUSA

PanyonanbHble ymcna, UpPpallMOHATIbHBIE YHCIIA, KOHEUYHbIE U OECKOHEUYHBIE JECATHYHBIC
npoOu. MHOXKECTBO JIeHICTBUTENBHBIX YHCEN, JEHCTBUTENbHBIE 4YHCIAa KaK OECKOHEUHbIe
JecsTUuHble  ApoOu. B3auMHO  OJHO3HAUYHOE  COOTBETCTBUE  MEXAY  MHOKECTBOM
JEWCTBUTEIBHBIX YUCET U KOOPAUHATHOMN MPSMOM.

CpaBHeHUE JEeMCTBUTENBHBIX 4YHCEN, apu]MeTHUecKue ACUCTBUS C JeHCTBUTENBHBIMU
YHUCIIAMH.

Pa3mepsl 0OBEKTOB OKpYXKAIOIIEro MHUpPa, JIUTEIBHOCTh IPOILECCOB B OKPYKAIOILIEM
MHpE.

[TpuOmmk€HHOE 3HAUYEHUWE BEIUYHMHBI, TOYHOCTh MNpHOMMKeHUs. OKpyriieHue 4YHcell.
[Ipukuaka v oneHka pe3ynbTaTOB BBIUNCICHUMN.

YpaBHeHUS H HEPABEHCTBA

JIuneliHoe ypaBHeHHe. Pemenne ypaBHEHUH, CBOIAIIUXCS K JIMHEUHBIM.



KBanpatHoe ypaBHeHMe. PeuieHue ypaBHEHMH, CBOJAIIMXCA K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl pemieHuss ypaBHEHHM TPETbeW M YETBEPTOH CTENECHEHR
Pa3IoKEHUEM HAa MHOKUTEIIN.

Pemienne  ApoOHO-panMOHAIBHBIX ~ ypaBHeHUW.  PelleHne  TEKCTOBBIX  3ajad
anredpanvyeckuM METOIOM.

VpaBHeHHE C ABYMs IE€peMEHHbIMH U ero rpa¢uk. PenieHune cucteM IBYX JIMHEHHBIX
YPaBHEHUI ¢ ABYMs IIEpEMEHHBIMU. PerieHne cucteM IBYX ypaBHEHHH, OJHO M3 KOTOPBIX
JMHEWHOe, a Ipyroe — BTOpoi crenenu. ['paduueckas nHTepHpeTalyst CUCTEMbl YpaBHEHHUH C
JBYMS IIEPEMEHHBIMHU.

Pemienue TekcTOBBIX 3aau areOpandeckuM crocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JNMHEMHBIX HEPABEHCTB C OJHOW IepeMEHHOM. PeleHne CUCTEM JIMHEHHBIX
HEpaBEHCTB ¢ OJHOW nepeMmeHHO#. KBanpartuble HepaBeHcTBa. ['paduueckas umHTEpIperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DOyHKIUHA

KBagparuunas ¢ynkius, e€ rpaduk u cBoiictBa. [lapaGona, KoopaAMHATHI BEPIIHMHBI
napaboIibl, 0Cb CHMMETPHH MapadoIIbl.

I'paduxn yrximit: y = kx, y = kx + b, y = k/x, y = X3, y = \x, y = |X| 1 ux cBoiicTsa.

Yucii0BbIe MOCIEA0BATEIBLHOCTH M IIPOIPECCUH

[TonsiTHE YMCIIOBOM MOCIIEIOBATEILHOCTH. 3aJaHue TIOCIIEIOBATEILHOCTH PEKYPPEHTHOM
dbopmyoit u popmysioi N-To YiIeHA.

Apudmernueckass M reomerpuueckas — nporpeccur.  Popmynbl  N-ro uieHa
apu(pMeTHYECKONH U FreOMETPUIECKOHN MPOrpeccHii, CyMMBbI IEPBbIX N YJIEHOB.

N300paxenue 4ieHOB apu(pMETHUYECKON 1 T€OMETPUUYECKOM Mporpeccuii TouKkaMu Ha
KOOPJIMHATHOM IIOCKOCTHU. JINHENHBIN U SKCIIOHEHIMANBHBIN pocT. CII0KHBIE TPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIIPOTPAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE Ppe3yJabTaThl OCBOCHHUS MPOrpaMMbl y4eOHOro Kypca «Anredpay
XapaKTEPUIYIOTCS:

1) maTpuoTnyecKoe BOCIUTAHME:

MPOSIBIICHUEM UWHTEpeca K TMPOIIJIOMY U HACTOSAMIEMY POCCHMCKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOILIEHHEM K JOCTHXKEHUSM POCCUMCKUX MATEMATUKOB W POCCHICKOU
MaTeMaTUYECKOU MIKOJIbI, K UCITOJIB30BAHUIO 3THX JOCTH)KCHHUH B APYTMX HAyKaxX U MPHKIATHBIX
chepax;

2) rpaskIaHCcKoe U TYXOBHO-HPAaBCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBHITIOJHCHHIO OOSI3aHHOCTEH TpaXKIaHWHA W peaM3allid €ro Ipas,
MPEJICTABJICHHEM O MAaTeMaTHYeCKMX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJIIGHUH, MPOIeyp TPa)kJIaHCKOro oOmiecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXKJIEHUIO ITHYECKUX MPOOJeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHEM IOCTHKECHHUU
HayKH, OCO3HAHHEM BaKHOCTH MOPATHHO-ITHYECKHUX MPUHITUIIOB B JIEATEIHHOCTH YIEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOW Ha aKTUBHOE YYacTHE B PEIICHUU NPAKTHUECKUX 3aJad MaTeMaTHYeCKOn
HaIpPaBJICHHOCTH, OCO3HAHUEM BAKHOCTH MAaTEeMATHYECKOTO 0Opa30BaHUs Ha MPOTHKEHUHU BCEU
KU3HU JIJISL YCIIEITHON MPOQPECCHOHANBHON JICATeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMCHHIA,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYATbHOW TPAeKTOPHUH OOpa3oBaHUA U
KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCIIUTAHHE:

CIIOCOOHOCTBIO K ASMOIMOHAIBHOMY M 3CTETUYCCKOMY BOCIHPHSTHIO MaTEeMATHUYECKUX
00BEKTOB, 3a/1a4, PEIICHU, PacCyKICHUHN, YMEHUIO BUIETh MaTEMaTHUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEHHOCTH HAYYHOT0 MO3HAHMUS:

OpUEHTAIEeH B JCSITEILHOCTH HA COBPEMEHHYIO CHCTEMY HAYYHBIX TPEICTABICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YeNOBEKa, MPHUPOABI W OOIIeCTBAa, MOHMMAaHUEM
MaTeMaTHYeCKOH HayKu Kak cdepbl YelOoBeUeCKOW NesATENIbHOCTH, JTanoB €€ pa3BUTHS U
3HAYUMOCTH ]ISl PA3BUTHUS IMBHIIN3AIINH, OBJIAJICHIEM SI36IKOM MAaTEMATHKU U MaTeMaTHYCeCKON
KyJIbTYpOH KaK CpEJACTBOM TIO3HAHWSI MHpA, OBJQJCHHUEM TNPOCTCHINNMH HaBBIKAMH
HCCIIEA0BATEIbCKOM IeITeIbHOCTH;

6) ¢usnyeckoe BocnuTaHWe, (GOPMHUPOBAHHE  KYJIbTYPbl  3[10POBbS W
IMOLUMOHAIBLHOTO 0JIArONMOJyYns:

TOTOBHOCTBIO TPUMEHSATh MaTeMAaTHYECKHE 3HAHWS B HMHTEPECax CBOETO 3JI0OPOBBS,
BEJICHUS 3[JOPOBOTO 00pasa KU3HU (3I0pPOBOE MUTaHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, perynspHas Qu3ndeckas aKTHBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBBIKa peQIICKCHH,
MPU3HAHUEM CBOETO TpaBa Ha OMTUOKY M TAKOTO e TpaBa APYroro 4eIoBeKa;

7) 3K0JIOTHYECKO€E BOCTIUTAHUE:

OpHEHTAIlel Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUU s pelleHus 3ajad B 00iacTu
COXPAaHHOCTH OKpPY)KAIOIIeH Cpeipl, IIAaHHPOBAHUS ITOCTYIIKOB M OIIGHKHM WX BO3MOXHBIX
MTOCIICACTBUH ISl OKPYXKAIOIIEH Cpejlbl, OCO3HAHWEM TJI00aIhbHOTO XapaKTepa 3KOJOTHICCKUX
poOIeM U IyTeH uX perieHus;



8) aganTanus K N3MEHSIOIUMCS YCJIOBHSIM COIIMAIbHON M MPUPOIHON cpeabl:

TOTOBHOCTBIO K JICHCTBUSAM B YCJIOBHSAX HEOIPEACIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 IMPAKTUYECKYIO JESATECIBHOCTb, B TOM YHCJIE YMEHUE YYUTBCS y OPYIHX
mroAed, npuoOperaTb B COBMECTHOM J1€ATEIbHOCTH HOBBbIE 3HAHUS, HaBBIKM M KOMIETEHLUHU U3
OIBITA APYIUX;

HE00X0UMOCTBIO B (DOPMHUPOBAHUN HOBBIX 3HAHWH, B TOM 4Hcie (HOpPMyITUPOBATh UJCH,
MIOHATUS, TUIOTE3bl 00 00BEKTaX U SABJICHMSX, B TOM UYUCIIE PaHEe HEU3BECTHBIX, OCO3HABATH
neguIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE PA3BUTHE;

CIOCOOHOCTBIO  OCO3HABAaThb CTPECCOBYID CHUTYalMIO, BOCIHPUHUMATh  CTPECCOBYIO
CUTYallUI0 KaK BbI30B, TPEOYyIOIMI KOHTpMEp, KOPPEKTHPOBATH MPUHUMAEMble pPELICHUs U
necTBus, GopMyIupOBaTh U OLIEHUBATh PUCKH U MOCIEACTBUSA, (POPMUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHBIE YHHBepCAJIbHbIE YUeOHbIE el CTBHUSA

Ba3oBble oruueckue AeiicTBUs:

® BBIBIATh M XapaKTEPU30BaTh CYUIECTBEHHbIEC NMPU3HAKKM MATEMaTH4YECKHUX OOBEKTOB,
HNOHATUHM, OTHOLICHUH MEXAYy MOHATHSIMHU, (OPMYJIUPOBATH OMNpEAETICHHs MOHATH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCH(PHUKAINN, OCHOBAaHHS JJIsi 0000IIeHNUs
Y CpPaBHEHUS, KPUTEPUU IPOBOIUMOTO aHAJIN3a;

® BOCIPUHHUMATH, (POPMYITUPOBATh U MPEOOPA30OBBIBATH CY)KICHHS: YTBEPAHUTEIbHBIE U
OTpULATENIbHbIE, €MHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

® BBIIBIISITH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U IPOTHBOPEUHs B (pakTax,
JTAaHHBIX, HAONIONEHUSX W YTBEP)KICHUAX, NpeanaraTb KPUTEPUH MJIsi BBISABICHHS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

e JleaTh BBIBOJBI C HMCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, ACIYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIIO4YEHNH, YMO3aKJIFOUEHNH 110 aHAJIOTHH;

e pa3dupaTh JOKa3aTeJbCTBA MaTEeMAaTUYECKUX  YTBEpXKIEHUH (IpsMble U OT
IPOTUBHOTO), IIPOBOAMTD CaMOCTOSITEIILHO HECJIOXKHBIE JI0Ka3aTeNIbCTBA
MaTeMaTU4ecKUX (PaKTOB, BBICTPAWBATh APIyMEHTAIMIO, NPUBOJUTH HPUMEPHl U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXICHHUS;

e BbIOMpaTh cnoco0 pemieHus y4eOHOHM 3afaun (CpaBHHMBATh HECKOJIBKO BapHaHTOB
peleHus, BEIOUpaTh HanbosIee NOAXOAAIINHA ¢ YIETOM CaMOCTOATENbHO BbIIEICHHBIX
KPUTEPUEB).

ba3oBrble uccienoBare/bCKue AeHCTBHA!

® 1CIOJB30BaThb  BOIPOCHI  Kak  HMCCIEOBATEIbCKUA  HMHCTPYMEHT  IIO3HAHUSA,
dbopmynupoBaTh BOIIPOCHI, ¢bukcupyromue IIPOTUBOPEYHE, npobiemy,
CaMOCTOSITENIbHO ~yCTaHaBJIMBaTh KMCKOMOE U JaHHOE, (OPMHUPOBATH THIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIUIO, MHEHHE;

® T[POBOJUTH IO CAMOCTOSITEIbHO COCTaBICHHOMY IUIAHY HECJIOXHBIA JKCIEPHUMEHT,
HEOOJbIIOE HCCIEOBAaHWE II0 YCTAHOBJIEHHIO OCOOEHHOCTEM MaTeMaTH4eCKOIro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEKTY COOOiA;

® CcaMOCTOATENHbHO (opmMynupoBaTh OOOOIEHUS ©  BBIBOABI 1O  pe3yJbTaTaMm
NPOBEIEHHOTO HAOJIOICHNS, UCCIIE0BAaHUs, OLIEHUBATh JIOCTOBEPHOCTh MOJYyYEHHBIX
pe3yJbTaTOB, BEIBOJOB U 0000IIECHHIA;



MMPOTrHO3UPOBATH BO3BMOKHOC Pa3BUTUC MTPOLECCA, a TAKIKEC BbIABUT'ATH IMPCAITIOJIOKCHUA
O €TI0 Pa3BUTHH B HOBLIX YCJIOBHIX.

Pa6ora ¢ undopmanueii:

BBISIBJISITH HEJJOCTATOUYHOCTh M M30BITOYHOCTH MH(POpPMAIUH, JaHHBIX, HEOOXOIUMBIX
JUTSL pEIICHUs 3a/1a4H;

BEIOHMpaTh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh M WHTEPIPETHPOBATH MHPOPMAITUIO
pa3IMYHbIX BUJOB U (POPM MpeICTaBICHHUS;

BbIOMpaTh opMy MpecTaBIeHHU HHPOPMAIIUN 1 UIUTIOCTPUPOBATH PEIllaeMble 3a/1a4u
CXeMaMH, AuarpaMMaMu, HHOM rpadukoil U MX KOMOMHALUSIMU;

OLICHUBATh HAJAE&KHOCTh MHPOPMALIMH 110 KPUTEPHSIM, NMPEAIOKEHHBIM YUUTEIEM WU
c(hOpMYyIIMPOBAHHBIM CAMOCTOSITEITLHO.

KoMMyHMKaTUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

BOCIPUHUMATH U (POPMYIUPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBUSMHU U LEISIMU
oOlIeHus, SICHO, TOYHO, T'PAaMOTHO BBIPa)KaTh CBOIO TOYKY 3pPEHUS B YCTHBIX H
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUSI TIO X0y PEIICHUs 3a/1a4yi, KOMMEHTHPOBATH
IIOJIy4EHHBIA pe3yibTarT;

B X0/ OOCYKIIEHHsI 33/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOii TEMBI, IPOOJIEMBI,
pemiaeMoil  3ajaud, BBICKA3bIBATh WJEHM, HAIEJEHHbIE Ha IIOMCK  pelIeHus,
COMOCTABJISATh CBOU CYXKIEHUS C CYXICHHSIMH JPYTUX YYaCTHHUKOB JIMajora,
0oOHapyXHUBaTh Pa3IMuUe U CXOJICTBO MO3UIIHIL, B KOPPEKTHOH (hopme popMyTHUpOBaTh
pa3HoOrIacusi, CBOU BO3PaKEHUS;

MPEJICTaBISITh Pe3ybTaThl PElIeHHs] 3a7au, SKCIEPUMEHTa, UCCIeAOBaHUS, TPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (OpMaT BBICTYIUIEHUS C Y4ETOM 3a/]ay MPE3CHTAlUu M
0COOEHHOCTEH ayTUTOPUH;

MOHUMATh W HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW M WHIUBUIYaTbHOW pabOTHI
MIPU PEIICHUU yU4eOHBIX MaTeMaTUYECKUX 3a/1a4;

MPUHUMATH 11€JIb COBMECTHOM J€ATEIbHOCTH, IUIAHUPOBATH OPraHU3AIMI0 COBMECTHOM
paboThl, pacmpenensTb BUAbl pabOT, AOroBapuUBaThCs, OOCYXKIaThb IpoLecC U
pe3yabTaT paboThl, 0000IIaTh MHEHHUS HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B TPYNMOBBIX ¢opmax palboThl (0OCYXKIeHUs, OOMEH MHEHHUSIMHU,
MO3TOBBIE IITYPMBI M JIPYTHE), BBIIOIHATH CBOI YacTh pabOThl U KOOPIWHUPOBATH
CBOM JCHCTBUA C IPYTMMHU 4YiI€HAMU KOMaH/[Ibl, OLIEHUBATh KAYECTBO CBOETO BKJIAJla B
OOIIMI TPOIYKT TIO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHble yHUBEpCaIbHbIEe YUeOHbIE AeHCTBHS
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJISATh IUIAH, AJTOPUTM peIIeHUs 3aJayd (UM ero 4acTh),
BBIOMpPATh CIOCOO perIeHuss ¢ Y4ETOM MMEIOLIUXCS PECypCcoB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHPOBaTh U KOPPEKTHPOBATh BapUAHThl PEIICHUN C Y4ETOM
HOBOW MH(pOpMaIuu.

CﬂMOKOHTpOJ’[L, IMOLMOHAIbHBINA HHTE/IJIEKT:

BJIQJIETh CIIOCOOaMH CaMOIIPOBEPKH, CAMOKOHTPOIIS Mpoliecca U pe3yiabTaTa perieHUs
MaTeMaTHYeCKOM 3a1a49mu;
MPEABUIETh TPYAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTH IIPU PELICHUM 3a7a4d, BHOCUTh
KOPPEKTUBHI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB, HAWJEHHBIX OINIMOOK,
BBISBJICHHBIX TPYJIHOCTEW;



® OILICHUBATh COOTBETCTBUE pE3yJIbTaTa JIEATEIbHOCTH MOCTABICHHOW LEIH U YCIOBUSAM,
OOBSACHATh TPUYUHBI JOCTHKEHHSI WU HEIOCTH)KEHHUS UENH, HaXOAWThb OILIUOKY,
JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDBI

K koHny oOyueHuss B 7 kJiacce OOydaroUMiics IOJNyYUT CIEAYIOIIHME HpPEIMETHBIE
pE3yJIbTaThI:

Yuciia U BBIYUCICHUS

BeinonHATe, coyeras yCTHble M IHCbMEHHBbIE NPUEMBI, apu(MeTHdecKkue NeHcTBUs ¢
palMOHAaIbHBIMU YHCIAMHU.

HaxoauTe 3Ha4eHUs YMCIIOBBIX BBIPAKECHUH, NMPHUMEHSATh Pa3HOOOpa3HbIE CIIOCOOBI
npu€MBl  BBIUMCIICHUS 3HAYEHWH JIPOOHBIX BBIPAKEHHUH, COJEpKAIIUX OOBIKHOBEHHBIE U
JieCATUYHbIE ApOOH.

[Tepexoauth OT 0HOM (OPMBI 3aMUCU YHCEN K Jpyroi (peodpa3oBbIBaTh AECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B YAaCTHOCTH B OECKOHEUYHYIO
JECSITHYHYIO IPOOB).

CpaBHUBATh U YIOPSAJ0YMBATH PALIMOHAIBHBIE YHCIA.

OxpyrisaTh yucna.

BbINoMHATE NPUKKUIKY M OLIEHKY pe3y/bTaTa BBIYMCIEHUM, OLICHKY 3HAUEHUN YUCIIOBBIX
BbIpaKE€HUI. BBINOIHATH AEMCTBUS CO CTENEHSMU C HATypaJIbHBIMU [TOKA3aTEISIMHU.

ITpuMeHATh NpU3HAKK JENUMOCTH, DPA3JIOKEHHE HAa MHOMKUTEIM HATYpPaJIbHBIX YHCEIN.

Pemarbs nmpakTMKO-OPUEHTUPOBAHHBIE 3aJa4d, CBS3aHHBIE C OTHOLICHUEM BEJINYMH,
MIPOINOPLIMOHATIBHOCTHIO BEIUUNH, TPOLIEHTAMH, HHTEPIPETUPOBATH PE3yJIbTAaThl pEHICHUs 3a7a4
C Y4€TOM OrpaHUUYEHUH, CBSI3aHHBIX CO CBOMCTBAMM pacCMaTpUBAEMbIX OOBEKTOB.

Auredpanyeckue BbIpaKeHHUs

Hcnonb30Bath anredbpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B Ipoliecce
OCBOEHUS y4eOHOI0 MaTepuaa.

HaxonuTh 3HaueHNs OyKBEHHBIX BBIPAXXEHUH MPH 33JJaHHBIX 3HAUEHUSX MEePEMEHHBIX.

BoinonHsaTe nmpeobpazoBaHus LEI0r0 BBIPAXEHUSI B MHOTOUWIEH MPUBEACHUEM IOI00HBIX
CllaraéMblX, paCKpbITUEM CKOOOK.

BBINONHATP yYMHO)KEHHE OJHOYJIEHA HAa MHOIOWIEH M MHOIOYJIEHa Ha MHOTOYJIEH,
IPUMEHATH (POPMYJIIBI KBaJpaTa CyMMBI M KBaJlpaTa pa3HOCTH.

OcyiecTBIATh pa3ioKEHUE MHOTOWIEHOB Ha MHOXHUTENIN C TOMOINBIO BBIHECEHMS 3a
CKOOKHM OOIIEro MHOYHUTEJS, IPYNIHUPOBKU CIAaraeMblX, MPUMEHEHUs (OpMyJ COKpalIEHHOTO
YMHOXEHHSL.

[IpumeHsaTh npeoOpa3oBaHUST MHOTOWIEHOB JUIsI pPELIEHUS pa3iMyHbIX 3373y U3
MaTEMaTHKH, CMEKHBIX IPEIMETOB, U3 PEAIBHOMN NPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HAaTypalbHBIMH MOKa3aTeIsIMH Ul peoOpa3oBaHUs
BBIPa)KCHU.

YpaBHeHUsI M HEPABEHCTBA

Pemars nuHelHBbIE ypaBHEHHUsI C OJHON MEPEMEHHOM, MPUMEHsST MpaBuia mepexoaa OT
UCXOJHOTO YypaBHEHUS K DPAaBHOCWIBHOMY eMy. [IpoBepsATh, SBISETCS U YUCIO KOPHEM
YPaBHEHUS.

[TpumensTh rpaduueckre MeToAbl MPU PEeUICHUH JTUHEHHBIX YPaBHEHUN U UX CHCTEM.



[TonGupath mpUMepHI Map YUCE, SBISIOLUIMXCS pPElIeHUeM JMHEHHOTO YPaBHEHUS C ABYMSI
IIEPEMEHHBIMH.

CtpouTh B KOOpDAMHATHOM TIJIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHHUS C JABYMS
NIEPEMEHHBIMHU, NI0JIb3YACh I'padMKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pematps cucrembl ABYX JIMHEWHBIX YpaBHEHUH € JBYMsI NEPEMEHHBIMHM, B TOM 4YHCIIE
rpaduuecKu.

CocraBnATh M pemiarbh JUHEHHOE YpaBHEHUE WIM CHCTEMY JIMHEHHBIX YPaBHEHUHU II0
YCIIOBUIO 3a/layd, HMHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJauyd IOJIyYEHHBIN
pe3yibTar.

DOyHKUUHA

N300pakaTb Ha KOOPAMHATHOM MpsMOM TOYKH, COOTBETCTBYIOLIUE 3aJaHHBIM
KOOpAWHATaM, Jy4YHd, OTPE3KH, MHTEpBalbl, 3allMChIBATh YHUCJIOBBIE IIPOMEXKYTKM Ha
anreOpanvecKkoM sI3bIKe.

OrmedaTs B KOOPAMHATHOM IUIOCKOCTM TOYKU IO 3aJaHHBIM KOOpPAMHATaM, CTPOMTH
rpaduky TuHeHHbIX GyHKuuid. CTpouts Tpaduk GyHKIHH Y = [X|.

OnwuceBaTh € MOMOMIBIO (YHKIMI W3BECTHBIE 3aBUCUMOCTH MEXIy BEIHMUYMHAMU:
CKOPOCTb, BpEMs, PacCTOSIHHE, LI€HAa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOAMUTEIBHOCTH, BPEM,
00BEM pabOTHI.

Haxoxuts 3HaueHme GyHKIMU IO 3HAUCHHUIO €€ apTyMEeHTa.

[Tornumatp rpaduveckuii crocod MpeACTaBiICHUS U aHAIW3a WHPOPMALUHU, W3BIEKATh U
MHTEPIPETHPOBATH HHPOPMALIUIO U3 TPAPHUKOB PEaTbHBIX MPOIECCOB U 3aBUCHMOCTEH.

K konny oOyuenuss B 8 kJiacce oOydarouuiics IMOJNyYUT CIEAYIOIIHUE HPEIMETHBIE
pE3yJIbTaThI:

Yuciia U BIYUCICHUS

Hcnonp30BaTh HayalbHbIE MPEJCTaBICHUS O MHOXECTBE JEMCTBUTEIBHBIX YHCEN JUIs
CpPaBHEHHUS, OKPYIJIEHUS U BBIYUCIIEHUH, M300pa’kaTh ACWCTBUTEIbHBIE 4YMCIA TOYKAMHU Ha
KOOPAMHATHOU IIPSMOM.

[TpumeHsTh TOHATHE apU(PMETUYECKOTO KBAJAPAaTHOTO KOPHS, HAXOAWThb KBaJpaTHbIE
KOPHH, MCIIOJIB3YSI TPH HEOOXOAMMOCTH KaJIbKYJISTOP, BBITOJIHATH IPE0Opa30BaHMs BEIPAXKEHUH,
COJIEpIKaIlMX KBaJpaTHbIE KOPHU, HCIIONIb3Yys CBONCTBA KOPHEH.

Hcnonp3oBarh 3amucu OOJNBIIMX W MalbIX YHCEN C MOMOIIBIO JECSITHUUYHBIX ApoOed u
creneneit yrcna 10.

Auredpanyeckue BbIpaKeHHs

[TpuMeHATh TMOHATHE CTENEHM C LEeNbIM IOKa3aTeleM, BBINOJHATh NPeoOpa3oBaHUs
BBIPAKEHUI, COAEPIKALLUX CTEIIEHU C LIEJIBIM [T0KA3aTEIEM.

BBINOMHATE TOXK/IECTBEHHBbIE MPEOOpPa3OBaHUS PALMOHAIBHBIX BBIPAXEHUI Ha OCHOBE
MpaBWJI AEMCTBUI HaJl MHOTOWIEHAMU U alreOpanuyecKuMu JpoOsiMH.

PackiiagpiBaTh KBasipaTHbIN TPEXUIIEH HA MHOXKHUTEIH.

[IpumensaTh mnpeoOpa3oBaHMs BBIPRKEHUH U1  peIleHUs pa3jiMyHBIX 3a7ad U3
MaTEeMaTHKH, CMEKHBIX IPEIMETOB, U3 PEaIbHOI MPAKTUKHU.

YpaBHeHHUsI M HEPABEHCTBA

PemaTte nuHelHbIE, KBaPATHBIE YPABHEHUS U PAllMOHAIBHBIE YPABHEHMSI, CBOJALIMECS K
HUM, CUCTEMBI JIBYX YpaBHEHHH C IBYyMs MePEMEHHBIMHU.

[IpoBONTH MpOCTENIINE UCCIAEAOBAHUS YPABHEHUM U CUCTEM YPaBHEHHMI, B TOM YHCIIE C
IpPUMEHEHHEM TpapHUuecKuX MpeaCTaBIeHUN (yCTaHaBIMBAaTh, MUMEET JIM YypaBHEHUE WIIH
CHCTEMAa YpPaBHEHMH PEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).



[TepexoauTh OT cJIOBECHOW (GOPMYIUPOBKM 3aayM K e& anrebpanyeckodl MoJenu ¢
IIOMOILBID  COCTaBJICHUs ypPAaBHEHUS WJIM CUCTEMbl YPAaBHEHUW, MHTEPIPETUPOBAThL B
COOTBETCTBUH C KOHTEKCTOM 3aJ1a4H IIOJIy4CHHBIN PE3YJIbTAT.

IIpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB MUl CPABHEHUS, OLICHKH, pellaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM MEPEeMEHHOH W HMX CHCTEMbl, JaBaTh TIpadUUeCcKy0 HILTIOCTPALHIO
MHO’KECTBA PEIICHUI HEPAaBEHCTBA, CHCTEMbI HEPABEHCTB.

DOyHKIUUH

[lonumaTh W HCMONB30BaTh (PYHKIHMOHAIbHBIE TIOHATHS W S3bIK  (TEPMHHBI,
CHUMBOJIMYECKHE 0003HAUYEHUs), ONPEAesATh 3HaYeHHE (YHKIMU 10 3HAYCHHUIO apTryMEHTa,
OIpeNIeNIATh CBOMCTBA (PYHKIMH 110 €€ rpaduky.

Crpoutsb rpaduku 37eMEeHTapHbIX (PYHKIMHI Buaa:

y=k/x, y=x2,y=x3,y = [x|, y = VX, ONIHCBIBATH CBOICTBA YHCIOBOI (YHKIHH 10 €&
rpaduKy.

K konmy oOyuenns B 9 KkJjacce oOyuaromuiics MOIYYHT CIEIYIOUIME HpPEAMETHBIC
pE3yJIbTaThI:

Yuciia 1 BBIYMCTICHUSA

CpaBHUBATh U YNOPSAJOYMBATh PALMOHAIBHBIE U UPPALIMOHAJIBHBIE YUCIIA.

Bremonaare apudmMernueckue NEHCTBHS ¢ PallMOHAIBHBIMHA YUCIAMH, COYETas YCTHBIC U
IIMCBbMEHHBIE IPUEMBI, BBIIIOJIHATH BBIUUCIICHUS] C UPPALMOHAIBHBIMU YHCIIAMHU.

HaxonuTh 3HaueHUs CTENEHEN C LENBIMU [10Ka3aTelsIMU U KOPHEH, BBIUNCIISTh 3HAUYCHUS
YHUCJIOBBIX BBIPAKECHUN.

OKpyrisTh AEMCTBUTEIbHBIE YUCIIA, BBHIIOJIHATh MPUKUAKY PE3yJIbTaTa BHIYUCICHUH,
OLICHKY YHCJIOBBIX BBIPAJKEHUH.

YpaBHeHHUS U HEPABEHCTBA

Pemate nMHENMHBIE M KBaApaTHbIE YpPAaBHEHUS, YPAaBHEHHs, CBOIAIIUECS K HUM,
npocTeime ApoOHO-palliOHaIbHbIE YPaBHEHUS.

Pemate cucteMbl IByX JMHEHHBIX YPAaBHEHHU C JIBYMs IIEPEMEHHBIMH M CHUCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHHE HE SBIISIETCS JIMHEUHBIM.

Pemate TekcToBBlE 3ajauM  anreOpandeckMM CHocoOOM C TOMOUIbI COCTaBICHUS
YPaBHEHUS WM CUCTEMBI IBYX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

IIpoBONTH MpOCTENIINE UCCIEAOBAHUS YPABHEHUM U CUCTEM YPaBHEHHMI, B TOM YHCIIE C
NpUMEHEHHEM TrpadUuecKuX TMpeICcTaBiIeHuil (yCTaHABIMBaTh, MMECT JIM YpPaBHCHHE WU
cucTeMa YpaBHEHUI pelieHus, eClii UMEET, TO CKOJIbKO, U IIpoyee).

Pemate nuHelHble HEpaBEHCTBa, KBaJIpaTHblE HEPAaBEHCTBA, H300pa)kaTb peILICHHE
HEPABEHCTB HA YUCJIOBOW MPSAMOM, 3alMCBIBATH PENIEHUE C IIOMOIIBIO CHMBOJIOB.

Pemate cuCTEMBI JIMHEHMHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKJIIOYAIOILINE
KBaJ[paTHOE HEPaBEHCTBO, M300pa)kaTh pEIlIeHHE CHUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPSMOI,
3aIUCBIBATh PELICHUE C IOMOIIBIO CUMBOJIOB.

Hcronb30BaTh HEPABEHCTBA MIPU PEIICHUN PA3JIUYHBIX 3a7a4.

DOyHKIUHA

Pacnio3naBate (yHKIMU U3y4eHHBIX BUAOB. [I0Ka3bIBaTh CXeMaTHUECKU PACIOIOKEHNE Ha

KOOPJMHATHOM TI0CKOCTH TpadukoB GyHKImil Buga: Y = kx, y = kx + b, y = k/x, y = ax2 + bx +
C,Yy=x3, y= Vx, y = |X|, B 3aBuCHMMOCTH OT 3Ha4YeHUI KO3 PHUIIMEHTOB, OMUCHIBATH CBOMCTBA

GyHKIU.



CrpouTth 1 n300pakaTh CXeMaTHYEeCKU TpaduKu KBAAPATUYHBIX (PYHKIMI, OUCHIBATH
CBOWCTBA KBaJIPATUYHBIX (QYHKIMNA MO UX TpaduKam.

Pacno3naBare  kBagpatuuyHylo (QyHKIMIO 1o  (opmyie, TPUBOAUTH  MPHUMEPHI
KBaJPaTUYHBIX GYHKLUH U3 pealbHON )KU3HHU, (PU3UKHU, FEOMETPHUH.

YucJioBbIE 0CI€10BATEIbHOCTH H POIrPeccuu

PacniozHaBaTh apupMETUYECKYI0 U T€OMETPHUECKYIO MPOTPECCUH MPH pa3HbIX Crocodax
3aJJaHMUs.

BBINONHATE BBIUMCIIEHUS C UCTIOIB30BaHUEM (POPMYII N-TO WieHa apu(PMETUIECKOH U
r€OMETPUYECKON ITPOTrPECCUi, CYMMBI IIEPBBIX N WICHOB.

N300pakaTh 4ieHbI OCIE0BATEIILHOCTH TOYKAMH Ha KOOPAMHATHOH IJIOCKOCTH.

Pemate 3amaum, cBsi3aHHbIE ¢ YMCIOBBIMM I1OCJIEA0BATEIBHOCTSIMM, B TOM YHCIE 33Ja4H
U3 peasbHOH KU3HU (C UCIOJIb30BAaHUEM KaJIbKYIISITOPA, LIU(PPOBBIX TEXHOIOTHM).



TEMATHYECKOE INIAHUPOBAHHUE
7 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/ieioB U TeM uudpoBbie
Ne n/m P Konrpoabnsie | IIpakruueckue (uidpp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
1 Yucna u BelunclieHus. PanmmonanbabIe o5 1 bu6mmoreka [{OK
yucia https://m.edso0.ru/7f415b90
bubmuoreka [JOK
2 AnrebpanyecKkue BRIPOKCHHS 27 1 https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
3 ¥ paBHCHILA 1 HEPABeHCTBa 20 1 https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
4 Koopusate! i rpagui. Gymkum 24 1 https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
1
> Tosropenne i 06obuierme 6 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0



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

8 KJIACC

Kouun4vecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uu@ppoBbIe
Ne n/m P Kontpoabnbie | IpakTuueckue (utpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsl
bubmuoreka [JOK
1 Yucna n Beruncienus. Kpagpataele KOpHU 15 https://m.edsoo.ru/7f417af8
2 Uucna u BeruucieHus. CTeneHsb C [elbiM 7 bubmuoreka [JOK
II0Ka3aTesIeM https://m.edsoo.ru/7f417af8
3 AnreGpanyeckue BbIpaXKeHHs. 5 1 bubnuorexa [JOK
KBagparsslii TpEXuneH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKe BEIPaKCHUS. 15 1 bubnuorexa LIOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
YpaBHeHus v HepaBeHcTBa. KBajpaTtHbie bubnuorexa [JOK
) 15 1
ypaBHEHUs https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHCTBA. CUCTEMBI 13 bubnmnoreka [JOK
yYpaBHEHUHU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 PyHKIEH. OCHOBHEIC IOHATH 5 https://m.edsoo.ru/7f417af8
bu6mmoteka [IOK
o |
o YHKUHH. HHCIIOBBIC pyHKUHH o https://m.edsoo.ru/7f417af8
bu6mmoteka [IOK
1 IT 1
0 OBTOPCHHE i 0000IeHHE 6 https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 0



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

9 KJIACC

KosaunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne n/m P Kontpoabnbie | IlpakTuueckue (uitepp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

1 Uucna u BeruucieHus. JleicTBUTEIbHBIC 9 bubmuoreka [JOK
yucia https://m.edso0.ru/7f419d08

9 YpaBHEHUS U HEPABEHCTBA. Y PABHEHMUS C 14 1 bubnnoreka [JOK
OJIHOM MepeMEeHHOM https://m.edsoo.ru/7f419d08

3 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 14 1 bubnuorexa [JOK
YpPaBHEHUU https://m.edso00.ru/7f419d08

bub6mnoreka [IOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08

bu6mmoreka [IOK

o 1 1

> YHIH 6 https://m.eds00.ru/7f419d08

bu6mmoreka [JOK
6 YucnoBble ITOCIe0BATEIHHOCTH 15 1 https://m.edsoo.ru/7f419d08

[ToBTOpenue, 0600IIEHUE, CUCTEMATU3AIUS bu6mmoreka [JOK

7 N 18 1
3HAHUU https://m.edso00.ru/7f419d08
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

YYEBHO-METOJANYECKOE OBECIMTEYEHUE OBPA30OBATEJBHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

YMK "Anre6pa 7-9 xnaccer”

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HUHTEPHET
https://resh.edu.ru/

https://www.yaklass.ru/
https://learningapps.org/
http://school-collection.edu.ru/



https://resh.edu.ru/
https://www.yaklass.ru/
https://learningapps.org/
http://school-collection.edu.ru/
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