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HHOACHUTEJIBHAA 3AIINCKA

AnreOpa sBISIETCS OJHUM U3 OTOPHBIX KYpCOB OCHOBHOTO 00IIero oOpa3oBaHHS: OHA
o0ecrieynBaeT U3yuyeHHEe IPYTruX TUCHUILUINH, KaK €CTECTBEHHO-HAyYHOT'0, TaK ¥ TYMaHUTAPHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl TPOJIOIDKEHUSI 00pa30BaHUs U B MOBCEJHEBHOM KU3HHU.
PazButne y oOydJarommxcsi HAy4YHBIX TIPEACTABICHUH O TMPOUCXOXKICHHH W CYHIHOCTH
anreOpandyeckux abCTpakmuid, crnocode OTpakKeHUS MATEeMAaTHYEeCKOM HAayKOW SBJICHUH U
MPOIIECCOB B TNPUPOAEC M OOLIeCTBE, POJIM MATEMaTHYECKOTO MOJEIHPOBAHUS B HAYYHOM
MO3HAHWU M B TPAKTUKE CIIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHPOBO33PEHHUS M KAa4eCTB
MBIIIUICHUS,, HEOOXOMMBIX Uil aJanTalid B COBPEMEHHOM IM(poBoM olmiecTe. M3ydeHue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHUS HA0II0aTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHHUS, CHOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOH
JEWCTBUSL U BBIBOJIBI, (POPMYIMpPOBaTh yTBepKAeHHU. OCBOCHHE Kypca anreOphl oOecrednBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHHS OOYYalONIMXCS: OHH HCIONB3YIOT JIeAYKTHBHBIE U
WHAYKTHBHBIE pacCyXAeHusi, 0000IIeHne W KOHKPETU3alnio, a0CTparupoBaHUE W aHAJIOTHIO.
OOyuenue anrebpe MpeArnosiaraeT 3HAYUTEIBHBIM OOBEM CaMOCTOSITEIHLHOM JIESITEIBHOCTH
o0OyJaromuxcsi, TMOITOMY CaMOCTOSITENIbHOE peIIeHWe 3a7ad  SBISIETCS — peanu3anueit
JEeSATeTPHOCTHOTO TPHHIIATIA 00YIeHHUSI.

B crpykrype mnporpammel ydeOHOro Kypca «AnreOpa» uis OCHOBHOTO OOIIEro
00pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COJIEpXKATEIbHO-METOUecKie JMHUHN: «Yucma u
BEIUUCIICHUS», «AJNreOpandeckue BBIPAKCHU», «YpPaBHEHHS M HEPaBEHCTBa», «DYyHKIUWY.
Kaxmas u3 3THX copepikaTellbHO-METOMUECKIX JIMHUIM pa3BUBAETCS Ha MPOTHKECHUH TPEX JIET
M3yUYeHHsI Kypca, B3aMMOJICHCTBYS C IPYTUMU €ro JIMHUSAMH. B Xo1e n3ydenus ydeOHOTo Kypca
00yJaroImuMCs IPUXOANUTCS JIOTUIECKU PACCyXkIaTh, HCIIOJIF30BaTh TEOPETHKO-MHOKECTBEHHBIN
S36IK. B CBSI3M ¢ 3THIM B IporpaMmy yueOHOTO Kypca «AnreOpay BKIIOYEHBI HEKOTOPBIE OCHOBBI
JIOTHKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3liellax MaTeMaTHYecKOro oOpa3oBaHHs WU
CTMOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHUBEPCAIBHOTO MAaTEeMaTHYECKOTO
s3b1ka. ConepKaTeTbHON M CTPYKTYPHOH OCOOCHHOCTHIO YUeOHOTO Kypca «Anredpay siBIseTcs
€r0 MHTETPHUPOBAHHBIN XapaKTep.

Conepxkanue JmHUM «YWCna W BBIYHUCICHUS» CIYKHT OCHOBOW Uil JalbHEHIIETO
W3yUYEHHs] MaTEeMaTUKU, CIIOCOOCTBYET PA3BUTHIO y OOYYAFONIUXCS JIOTUYECKOTO MBIIIJICHHUS,
(OpPMUPOBAHHIO YMEHHSI TOJIb30BAThCS AITOPUTMAMHU, & TAKKE MPUOOPETCHHUIO MPAKTUYCCKUX
HABBIKOB, HEOOXOJMMBIX ISl TMOBCEIHEBHOW JXM3HH. Pa3BUTHE MOHATHS O YHCJIEC HA YPOBHE
OCHOBHOTO 00IIero 00pa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMH U HPPANUOHATIBHBIMHA YHCIIAMH,
(dbopMuUpOBaHHEM MPEICTABICHUIA O JEHCTBUTEIILHOM YHUCIIC. 3aBEPIICHHE OCBOCHUS YMCIOBOM
JIMHHUH OTHECEHO K CpeiHeMy 00I1IeMy 00pa30BaHuIo.

Conepkanue JIBYX anreOpanvecKkux JMHHA — «AJreOpanuecKue BBIPOKCHUSI» U
«YpaBHEHUSI W  HEPABEHCTBa»  CIIOCOOCTBYeT  (OPMHPOBAHUIO Y  OOyYarOIIMXCSI
MaTeMaTU4eCKOTO armapara, HEOOXOJWMOIrO Uil PEHICHUs 3a/Ja4 MaTeMaTUKH, CMEXKHBIX
MPEIMETOB M MPAKTUKO-OPUECHTHPOBAHHBIX 331au. Ha ypoBHE OCHOBHOTO 00IIero 00pa3oBaHUs
y4eOHBI  Marepwaja TPYyNIUPYETCs BOKPYr  pAalMOHAIBHBIX  BBIpOKEHHHA.  Asredpa
JEMOHCTPHUPYET 3HAUEHUE MATEeMAaTHUKH KaK SI3bIKa JJIsi IOCTPOCHUS MAaTEMaTHYEeCKUX MOJIENEeH,
OTIMICaHHUs TPOLIECCOB U SIBJICHUN peanbHOro Mupa. B 3amaun oOydueHus anreOpe BXOAST TaKKe
JanbHEelIee pa3BUTHE AaNTOPUTMHYECKOTO MBIIIIEHUSI, HEOOXOIUMOTOo, B YaCTHOCTH, HJIs
OCBOGHHMSI Kypca HWH(POPMATUKUA, M OBJAJEHUE HAaBBIKAMHU JCIYKTHUBHBIX PACCYXICHHI.
[IpeoOpazoBanre CUMBOJIBHBIX (OPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpaxKeHUs, CIOCOOHOCTEH K
MaTeMaTH4YeCKOMY TBOPYECTBY.

Cogepxanne  (QyHKIMOHAIBHO-TpaUUECKOW JIMHUM  HAIEJIGHO Ha  MOJIydeHUE
oOydaronuMucs 3HaHUN 0 QYHKIHUAX KaK BaKHEHIIeH MaTeMaTH4ecKo MOJETH sl OTICAHUS
U HCCIIEJOBAHUS Pa3HOOOpa3HBIX NMPOLIECCOB M SBJICHUN B mIpupojae U obmectBe. Vzyuenue
MaTepualiia CHOCOOCTBYET pa3BUTHIO y OOYYaIOIIMXCS YMEHMS MCIOJIb30BaTh pa3IHyHbIE
BBIPA3UTENIbHBIE CPEJICTBA SI3bIKA MATEMaTUKU — CIIOBECHBIC, CUMBOIMYECKHE, TpaduuecKue,
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BHOCHT BKJIaJ] B (JOPMHPOBAHUE MPEJCTABICHUIA O POJIM MaTEMATUKU B Pa3BUTUU LIMBUIM3ALNAN
U KyJBTYPHI.

CornacHo yueOHOMY TutaHy B 7-9 Kimaccax wm3ydaercss Y4eOHBIM Kypc «Anrebpay,
KOTOPBIH BKJIIOYAET CIIEAYIOIIME OCHOBHBIC Pa3lelibl cojepKaHus: «Yuciaa W BBIYHUCICHUS,
«AnredpanyecKue BHIPAKEHUS», «YPaBHEHUS U HEPABEHCTBAY, «DYHKIIUN.

Ha usyuenue yueOHOro Kypca «Airedpa» orBoaurcs 306 yacos: B 7 kiacce — 102 yaca
(3 gaca B Henento), B 8 kimacce — 102 yaca (3 yaca B Henenio), B 9 kinacce — 102 yaca (3 gaca B
HEJIEIIO).

COJEP/KAHUE OBYYEHUA
7 KJIACC

Yucia ¥ BbIYMCICHUS

Jpo6u OOBIKHOBEHHBIE M JAECATUYHBIE, MEpPeXoi] OT OJHOW (GOpMBI 3amUCH OpoOer K
npyroii. IloHsiTHE palMOHAIBLHOIO YMCIIa, 3allMCh, CPABHEHUE, YIOPSAJOUYMBAHUE PALIUOHATIBLHBIX
yucen. ApudmMernyeckue AeHCTBUA C pallMOHaIbHBIMU YMciIaMu. PelieHue 3ajau u3 peanbHON
MPaKTUKHU HAa YaCTH, HA JPOOH.

CreneHb ¢ HaTypaJbHBIM MOKa3aTeleM: ONpeJieNieHre, Mpeo0pa3oBaHue BhIPAXKEHUN Ha
OCHOBE OTpe/ieNieHus], 3anich O0oibIIuX ynceln. [IporeHTsl, 3anich NPoLEeHTOB B BUIE IPOOH U
npobu B BUJIE MPOLEHTOB. TpU OCHOBHBIE 33/1a4ll Ha MPOLIEHTHI, PEIlIeHUE 3a]a4 U3 peaslbHOM
MIPaKTUKH.

[IpumeHeHne MpU3HAKOB JAETUMOCTH, Pa3JI0KEHNE HA MHOKUTENN HATYPaJbHBIX YHCE.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE TIpsAMasi U 0OpaTHasi MPONOPLIHOHAIBHOCTH.

AnredOpanyeckue BbIpasKeHU s

[TepemenHbIe, YUCIOBOE 3HAUYCHHUE BBIPAKEHUS C NMEPEMEHHOU. J[omycTUMble 3HAYEHUS
nepeMeHHbIX. [IpencraBieHue 3aBUCHMOCTH  MEXKIY BEIMUYMHAMM B BUAE (OPMYIIBL
Beruucnenus no gopmynam. IIpeobpazoBanne OyKBEHHBIX BBIPaXKEHUM, TOXKIECTBEHHO paBHbIE
BBIpPAXKEHHUs, IIPaBUJIa NMPeoOpa3oBaHMs CyMM M NPOU3BENICHUM, NpaBUiIa PACKPBITHS CKOOOK U
IIPUBEICHUS MOJIOOHBIX Cl1araeMbIX.

CBOMCTBa CTENEHU C HATYPAIBHBIM I10OKA3aTeIIEM.

OpnowieHsl 1 MHOTOWIEHBI. CTenieHb MHOTOWICHA. Cl10KEHNE, BBIYUTAHUE, YMHOKEHUE
MHOTOWIECHOB. DOpPMyJbl COKpAIEHHOTO YMHOJKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
Dopmyna pa3HOCTH KBaJIpaToB. Pasnoxxenne MHOTOYJICHOB
Ha MHOYKUTEJIH.

YpaBHeHus 1 HEPABEHCTBA

VYpaBHeHMEe, KOPEHb YpaBHEHHUs, paBUiia peoOpa3oBaHus YpaBHEHUs, PaBHOCHIBHOCTh
YPaBHEHUM.

JIuneliHOE ypaBHEHHE C OJHOM IEPEMEHHOW, YMCIO KOPHEH JIMHEHHOIO ypaBHEHUS,
pellleHne JMHEHWHBIX ypaBHeHHH. CocTaBieHHE ypaBHEHUN IO YCIOBHUIO 3ajaudu. PemieHue
TEKCTOBBIX 33/]1a4 C IOMOLIbIO YPaBHEHUM.

JIuHeliHOe ypaBHEHHUE C IByMsl IEpEMEHHBIMHU U ero rpaduk. Cuctema JBYX JTUHEWHBIX
ypaBHEHUH € JBYMs IepeMeHHbIMH. PeleHue cucteM ypaBHEHUH CHOCOOOM IOJICTAHOBKH.
IIpumepsI perieHns TEKCTOBBIX 3a7a4 C IIOMOILBIO CUCTEM YPABHEHHM.

DyHKUUH

Koopaunata Touku Ha npsimMoil. YMcnoBble NPOMEXYTKH. PaccrosHue Mexay IByms
TOYKaMH KOOPAUHATHOU MPSMOMU.

[IpsmoyronbHast cuctema koopauHat, ocu OXx m Oy. AOcumcca ¥ opauHaTa TOYKH Ha
KoopAMHATHOM TuiockocTH. [Ipumepsl rpadukoB, 3amaHHbIX (opmyramu. UreHue rpadukon
peanbHbIX 3aBucumocTei. [lonsarue ¢ynxuun. I'padux ¢yaknun. CBoicTBa  (QYHKIMIA.
JIuneitnas ¢ynkuus, e€ rpaduk. ['papuk dpynkuuun y = |x|. ['paduueckoe pemienue JTUHEHHBIX
YPaBHEHUH U CUCTEM JIMHEUHBIX YPaBHEHUM.



8 KJIACC

Yucsa 1 BIYUCIECHUS

KBamparuplii kopeHb u3 uucia. [loHstue 00 uppamuoHanbHOM dHcie. JlecsaTudHbIe
NpUOIIMKEHNS UPPAMOHATIBHBIX uncesl. CBoMcTBa apuPMETHIECKUX KBAJIPATHBIX KOPHEH M MX
MIPUMEHEHHE K NpeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUM M BBIYMCIECHUSAM. JlelicTBUTEIbHBIE
qucia.

Crenens ¢ 1eqbIM [TOKa3zareneM U e€ cBoiicTBa. CTaHAapTHAas 3alIUCh YHCTIA.

Auaredpanyeckue BbIpaKeHH

KBanpatHblil TpEXUsieH, pa3ioKeHUE KBaPAaTHOTO TPEXWIEHA HA MHOKUTEIIH.

AnreOpanveckass apoOb. OCHOBHOE CBOMCTBO anreOpanueckoil apobu. ClioxeHwue,
BBIUMTAHUE, YMHOKEHUE, JeJieHue anreOpanyeckux ApoOei. PanmoHanbHble BBIpAXKEHUS U UX
npeoOpa3oBaHHUe.

YpaBHeHusi U HepaBeHCTBa

KBanpatHoe ypaBHeHue, ¢opMyna KOpHEH KBaapaTHOro ypaBHeHHs. Teopema Buera.
Pemenune ypaBHeHM, cBOIALIMXCA K JMHEWHBIM U KBaapaTHbIM. Ilpocreiimine npoGHO-
palyoHaIbHbIe ypaBHEHUS.

I'pacdmyeckas unTeprpeTanysi ypaBHEHUI € JBYMsI EPEMEHHBIMH M CUCTEM JIMHEHHBIX
YpPAaBHEHUN C JBYMs IE€pEeMEHHBIMHU. [Iprmepsl pemeHns CUCTeM HEIWHEHMHBIX YPaBHEHHM C
JBYMSI TIEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 337129 aNreOpandecKuM CIIOCOOOM.

UucnoBble HEpaBEeHCTBA M HX CBOMcTBAa. HepaBeHCTBO ¢ OJHOM MEpEeMEHHOM.
PaBHOCHNIBHOCTE HEpaBeHCTB. JIMHEWHBIE HEpaBEHCTBA € OJHOM TmepeMeHHO. Cucrtemsbl
JINHEMHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

D yHKUUHA

[Tonsarue dhyakuun. O6GmMacTh onpeneaeHrus 1 MHOKECTBO 3HaUeHUH (GyHKIHH. CriocoObl
3aanusi QyHKITUH.

I'padux ¢ynkmuu. Urtenue cBoiictB ¢GyHKIuu mo e€ rpaduxy. [Ipumeps rpadukos
(GYHKIH, OTpaXKaroUIMX peaabHbIe MPOLECCHI.

OYHKIMH, ONUCHIBAIOIINE NPSIMYI0 U OOpaTHYIO MPOMOPIMOHAIbHbIE 3aBUCUMOCTH, UX
rpaduxu. Oyskmmu y = X2,y = X3, y = VX, y=|x|. I'paduueckoe pelicHre ypaBHCHHI U CUCTEM
YpaBHEHUU.

9 KVIACC

Yucia 1 BBIYUCTICHUSA

PanmonanbHble yncia, MppalMOHANIbHbBIE YHCIA, KOHEYHbIE M OECKOHEUHBIE AECATHUHBIE
npoOu. MHOXECTBO JICHCTBUTENBHBIX 4YHCEN, JEHCTBUTENbHbIE 4YHMCIa KaK OeCKOHEUHbIe
JecATUYHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOYKECTBOM
JNEUCTBUTEIBHBIX YACET U KOOPAMHATHON IIPSIMOM.

CpaBHeHUE JEMCTBUTENBHBIX 4MCeN, apupMeTHdYecKue NeHCTBUSA C AEHCTBUTEIbHBIMHU
YHCIIAMHU.

PazMepsl 0OBEKTOB OKpYXKAIOIIEr0 MHUpPA, IUTEIBHOCTh MPOLECCOB B OKPYKAIOLIEM
MHpE.

[TpubnmxéHHOoe 3HAYEHHE BEJIWYMHBI, TOYHOCTh NpuOIMKeHus. OKpyriieHue 4Yuced.
IIpukuaka v OLlEHKa Pe3yabTaTOB BBIYUCICHUN.

YpaBHeHHUS H HEPABEHCTBA

JInneiiHoe ypaBHeHHUe. PellleHne ypaBHEHUH, CBOAAIUXCS K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. PemieHue ypaBHEHUH, CBOAAIIUXCA K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl penieHUs ypaBHEHUH TPETbEd M 4YETBEPTOM CTENEHEH
Pa3IoKEHUEM Ha MHOKUTEIIN.
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Pemenne  npoOHO-palMiOHANBHBIX  ypaBHEHUW.  PemieHne  TEKCTOBBIX 33134
aNreOpanvdeckKiuM METOJIOM.

VYpaBHeHHE ¢ ABYMsS IEPEMEHHBIMH U ero rpaduk. PemeHue cucteMm IBYX JTHHEWHBIX
YPaBHEHUH C IBYMs IIEpEMEHHbIMU. PellleHHe cucTteM JBYX YpPaBHEHMM, OJHO U3 KOTOPBIX
JUHEWHOe, a Ipyroe — BTOpoi cremeHu. ['paduueckas MHTEpIpETalns CUCTEMbl YPaBHEHUH C
JBYMS IIEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 337124 aNreOpandecKuM CIIoCOOOM.

Yucnossle HEpaBEHCTBA U UX CBOMCTBA.

Pemrenne nMHENHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PernieHue CUCTeM JIMHEHHBIX
HEpaBEHCTB C OAHON mepeMeHHOW. KBanpaTHplie HepaBeHcTBa. ['paduyeckas mHTEprperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs [IEPEMEHHBIMH.

DyHKUUHA

KBanpatuunas ¢ynkuus, e€ rpadpuk u cpoiictBa. IlapabGosa, KOOpAMHATHI BEPIIMHbI
mapaboJibl, 0Cb CHMMETPHUH MapadoJIbL.

Ipadukn dyskimit: y = kx, y=kx + b, y=k/x, y=x3, y = \x, y = |x| i ux cBoiicTa.

Yucii0BbIe N0CJIE10BATEIBHOCTH U NPOIPECCUH

[TonsiTHE YKCIOBOM MOCIEI0BATENBHOCTH. 3a/JaHUE MOCIEA0BATEIbHOCTH PEKYPPEHTHON
hopmyroit 1 popMyIoi N-TO WIeHa.

Apudmernueckas ©u  reomerpuyeckas mnporpeccud. DopMynasl  N-ro  ujeHa
apu(MeTHyecKoil ¥ reOMeTpUUECKOM MPOrpeccuii, CyMMBbI MEPBBIX N YJICHOB.

N300paxkenne 4ieHOB apu(PMETHYECKON M TeoMEeTpUYECKOW MpOrpeccHuil TOYKamHu Ha
KOOPAMHATHOW MJIOCKOCTH. JIMHEWHBIN M 3KCIOHEHITUANBbHBIA pOCT. CII0KHBIE TPOLICHTHI.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JIndHoCTHBIE pe3yJbTaThl OCBOEHHS TPOTPaMMbI y4eOHOTO Kypca «Asrebpay
XapaKTePU3YIOTCSL:

1) maTpuoTHYECKOE BOCIIHTAHHE:

NpOSIBJICHMEM HHTEpeca K MPONLIOMY W HACTOSIIEMY POCCHUCKOW MaTeMaTHKH,
[ICHHOCTHBIM OTHOIIEHHEM K JOCTHKCHHSAM POCCHUCKHX MAaT€MaTHKOB W  POCCHICKOM
MaTeMaTHYEeCKOU IIKOJIbI, K MCIOJIb30BAHMIO ATUX JOCTHKEHUH B IPYIUX HAYKAaX M MPHKIIATHBIX
chepax;

2) rpakIaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE!

TOTOBHOCTBIO K BBINOJHEHHIO OOS3aHHOCTEH T'pakJaHWHA W pEan3allid €ro Ipas,
NPEJICTABIICHHEM O MAaTeMaTHYECKUX OCHOBAaX (YHKIIMOHHUPOBAHMS PA3IUYHBIX CTPYKTYD,
SIBJIEHHH, TIPOLEIYP TPaXkIaHCKOro oO0IecTBa (HarmpuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K
0OCYXKJICHUIO ITHYECKHX TPOOJIEM, CBS3aHHBIX C MPAKTHYECKMM IMPUMEHEHHUEM JOCTHKEHHI
HAayKH, OCO3HAHUEM Ba)KHOCTH MOPAILHO-3THYECKMX MPUHIIUIIOB B JIEATEILHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIIMTAHME:

YCTAaHOBKOW Ha aKTHBHOE YYacCTHE B PEIICHHWH MPAKTHYECKHX 3a]a4 MaTeMaTHYeCKOi
HAIMpPaBJICHHOCTH, OCO3HAHHEM Ba)KHOCTH MATeMaTHYeCKOro 00pa30BaHMs Ha MPOTSHKEHUH BCei
KM3HU JUIS YCIIEIIHOW TPO(eCCHOHANBHON IeSITEbHOCTH H Pa3BUTHEM HEOOXOIMMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM U TOCTPOCHHEM HHIMBUIYaJbHON TpPAaeKTOPUH O0Opa3oBaHUs W
’KM3HEHHBIX TUIAHOB C YUETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K AMOIMOHAJIBHOMY M JCTETHYECKOMY BOCIPHUATHIO MaTEMATHYECKUX
00bEKTOB, 3a/1a4, PEIICHUI, PACCYKICHNUH, YMEHHIO BUAETh MaTEMaTHYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI 0 MO3HAHUS



OpHUEHTAlMEeN B JEATEIHLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAYYHBIX MPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHs 4YeJOBEKa, NPUPOJLI W OOIIECTBAa, MOHUMAHHEM
MaTeMaTHYeCKOW HayKh Kak c(epbl 4YeloBEUeCKON AEATeNbHOCTH, ITAloOB €€ pa3BUTUS U
3HAYUMOCTH JUISl PA3BUTHS LUBUIIM3AIMHU, OBJIAJICHUEM SI3bIKOM MATEMATUKU U MAaT€MaTUYECKOU
KyJbTYpOM Kak CpEeACTBOM I[O3HAHHUS MHpPA, OBJIAJICHHUEM [POCTEUIIMMH HaBbIKAMHU
HCCIIEN0BATEIBCKON AEATEIBHOCTH;

6) pusuueckoe  BocnuTaHWe, (OPMHPOBAHWE  KYJbTYPbI  3[0POBbS M
3MOLMOHAJIBHOIO 0J1aronoIyus:

FOTOBHOCTBIO NPUMEHSTh MATEMaTUYECKUE 3HAHUS B HHTEPECaX CBOETO 3JI0POBBS,
BEJICHUS 3JI0POBOTO 00pa3a KU3HU (310pOBOE MHUTAHUE, COATAHCUPOBAHHBIA PEXKUM 3aHSATHH U
OTIbIXa, peryispHas (Qu3udeckas aKTUBHOCTH), CHOPMHUPOBAHHOCTHIO HaBBIKA pedieKcuw,
MIPU3HAHUEM CBOETO ITpaBa Ha OMMOKY M TaKOr'o e MpaBa JAPYroro 4yeioBeKa;

7) 3K0JI0THYECKO€e BOCIIUTAHME:

OpHEHTAIlMeW Ha MPUMEHEHUE MaTeMaTUUECKUX 3HAHUM JUIs pelieHus 3aj1ad B 00JacTu
COXPAaHHOCTH OKPYXAIOWIIEH Cpelbl, IUIAaHUPOBAHMS MOCTYIKOB M OLIEHKH HMX BO3MOYKHBIX
MOCJIEICTBUI JUIsl OKpYXaloUeil cpesbl, OCO3HAHMEM TIJI00aIbHOIO XapaKTepa SKOJIOTHYEeCKHX
poOJieM U yTel UX pelIeHNs,

8) ajanTanms K M3MEHSIOLIMMCS YCJIOBHSIM COIMATILHOI M PUPOIHO# cpebl:

TOTOBHOCTBIO K JEHCTBUSM B YCIOBHUSIX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH YE€PE3 MPAKTUYECKYIO JAEATEIbHOCTh, B TOM YHUCJIE YMEHUE YUUTHCS y APYTUX
JoIed, MPUOOpPETaTh B COBMECTHOM JIEATEILHOCTH HOBBIE 3HAHMSI, HABBIKU W KOMIIETCHIIMHU U3
OTIBITa APYTUX;

HEOOXOUMOCTHIO B (JOPMUPOBAHUHN HOBBIX 3HAHHM, B TOM YHCIIe (OPMYIUPOBATH UCH,
MOHATHS, TUIOTE3bl 00 00bEKTax M SBJICHUAX, B TOM UHCJE paHee HEU3BECTHBIX, OCO3HABATh
NeQUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYallMlO, BOCHPUHHMMATh CTPECCOBYIO
CUTYaIlMI0 KaK BBI3OB, TPEOYIONIMI KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMble pEIIECHUs u
NercTBUs, GOPMYITHPOBATH U OLIEHUBATH PUCKU U TIOCIEACTBUS, (GOPMUPOBATH OMBIT.

METAIIPEAMETHBIE PE3YJIbTATHI
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBusA:

. BBISBJIATH W XapaKTEPH30BaTh CYIIECTBCHHBIC TPU3HAKH MaTEMaTHYECKUX
0OBEKTOB, MOHATHH, OTHOIICHUN MEXIY MOHATUSMHU, (POPMYIUPOBATH OMPEICICHUS MOHATUH,
yCTaHABIMBATh CYIIECTBEHHBIM NpHU3HAK KiIacCUPUKAIMU, OCHOBAaHUS [UIsi 00OOLIeHUs u
CpaBHEHUSI, KpUTEPUHU TIPOBOIUMOTO aHAJIM3a;

. BOCIIPUHUMAT, bopmynpoBaTh u peoOpa3oBbIBAThH CYXKJICHUS:
yTBEpAUTENbHBIE U OTPUIIATENIbHBIE, €AUHUYHbIC, YACTHBIE U 00IINE, YCIOBHBIE,
. BBISIBJISITH MaTEeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTHBOPEYUS B

¢dakTax, AAHHBIX, HAOMIOACHUAX M YTBEP)KICHUSX, Npearatb KPUTEPUM [UIS BbISABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

. ACJIaTb BBIBOJABI C HCIIOJIb3OBAHHUEM 3dKOHOB JIOTUKH, JCAYKTUBHBIX U
HHAYKTUBHBIX YM038.KJIIOIIGHI/II>'I, YMO33KHIOquHﬁ 10 aHaJIOTHH,
. pa361/1paTL A0Ka3aTCJIbCTBAa MATCMATHYCCKUX y'TBep)KI[CHI/Iﬁ (HpHMLIe n oT

NPOTUBHOTO), MPOBOIMUTH CAaMOCTOSATEILHO HECIOKHBIE JIOKAa3aTeNbCTBA MaTeMaTHYECKUX
(aKToOB, BHICTpaMBATh apryMEHTAIUIO, IPUBOANUTH MPUMEPbI B KOHTPIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIC PACCYKICHUS,

. BBIOMpATh CIOCO0 perieHus y4eOHOH 3a1a4yn (CpaBHUBATh HECKOJILKO BapUaHTOB
peuieHusi, BHIOMpaTh HamOoJiee MOIXOIAIIUN C YY4ETOM CaMOCTOSITEIBHO BBIJCICHHBIX
KPHUTEPHEB).



Ba3oBble nccienoBarebcKkue 1eiCTBUS:

. HCIIOJIb30BAaTh BOIPOCHI KaK HCCIIEOBATEIbCKUN HHCTPYMEHT IO3HAHMS,
(dopMynupoBaTh BONPOCH], (PUKCHPYIOIIME MPOTUBOpPEYHE, MPOOIeMy, CaMOCTOSITEIBHO
yCTaHaBJIMBaTh UCKOMOE U JJaHHOE, (JOpPMHUPOBATh TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3HIIMIO,
MHCHHUC;

. IMPOBOAUTH 110 CaMOCTOATCIIBHO COCTaBJICHHOMY IJ1any HECJIOKHBIHN
AKCIEPUMEHT, HEOOJbIIOE UCCIEI0BAHUE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOIO
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MKy COOOM;

. CaMOCTOATENbHO (popMynrpoBaTh 0000MIEHHS W BBIBOABI IO pPE3yJIbTaTaM
MIPOBEJIEHHOTO  HAONIOAEHUS, UCCIEJOBaHMs, OLEHUBATh JIOCTOBEPHOCTb IOJYyYEHHBIX
pe3yibTaTOB, BBIBOJIOB U 0000OIICHHUIA;

. MIPOTrHO3UPOBAaTh BO3MOYKHOE pa3BUTHE Ipoliecca, a TaKKe BbIIBUTATh
MPCAIIOJIOKECHUA O €T0 Pa3BUTUHN B HOBBIX YCIIOBUAX.

Pa6ora ¢ undpopmanmueii:

. BBISIBJISAITh ~ HEJJOCTATOYHOCTb M W30OBITOYHOCTh  HMH(OpPMAlMH, JIaHHBIX,
HEOOXOIMMBIX /ISl pEeLIEeHUS 331a4U;

. BBIOMpATh,  AHAJTU3UPOBATH,  CHCTEMATU3UPOBATh U HHTEPIPETHPOBATH
MH(OpPMALIKIO PAa3TUYHbBIX BUJOB U (POpM MpencTaBICHHUS;

. BbIOMpaTh (hopMy MpejcTaBlieHUs WH(OpMAIMM U WIUTFOCTPUPOBATH pEIIaeMble
3a/lauM CXeMaMHM, JuarpaMMaMu, HHOM rpaguKoi u uX KOMOMHALUSIMY;

. OIIEHUBATh HAAEKHOCTh UH(POPMALIUU N0 KPUTEPUSIM, IPEIOKEHHBIM YIUTEIEM

WM cPOPMYITHPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBHUS:

. BOCIPUHMMATh U (OPMYJIHUPOBATH CYKIEHHUS B COOTBETCTBUU C YCIOBUSIMH U
LEeJAMU OOLIEHHs, ACHO, TOYHO, I'PaMOTHO BBIPAXKaTh CBOIO TOYKY 3pEHHMS B YCTHBIX U
IIUCBMEHHBIX TEKCTaX, JaBaThb IOACHEHUS II0 XOAY PEIICHHA 3aJa4d, KOMMEHTHPOBATh
MOJIYYCHHBIN pe3yJIbTaT;

. B X0J€ OOCYXIEeHMs 3aJaBaTh BOIPOCHl IO CYIIECTBY OOCYXIAa€MOH TEMBI,
npoOsemMsl, pelaeMol 3aJaud, BbICKAa3blBaTh MWJEH, HALEIEHHBIE HA IOMCK pPELICHHUS,
COIIOCTABJIATh CBOM CYXKJEHMSI C CY)KICHHMSAMHU APYIMX YYaCTHHKOB Juaiora, oOHapy>KuUBaTbh
pasnuuyre U CXOJACTBO IMO3UIMH, B KOPpPEeKTHOH (opme (opMynupoBaTh pa3HOIIacus, CBOU
BO3paXKCHMS,;

. IPEICTABJIATh PE3YNbTAThl PEIICHUS 3aladyd, SKCIIEPUMEHTA, MCCIEAOBAHMUS,
IIPOEKTa, CAMOCTOSITENIbHO BbIOMPATh (pOpMAT BBICTYIUIEHHS € Y4ETOM 3a/ad MPEe3eHTAlUU U
0COOEHHOCTEH ayJUTOPUH;

. INOHUMAThb W HCIOJIB30BATh IMPCUMYIICCTBA KOMaH,HHOﬁ n HHHHBHHyaHbHOﬁ
pa6OTbI IIpHu pCHICHNHA y‘I66HLIX MaTEMAaTHYCCKHUX 3aJa4,
. IIpUHHUMATb 1LCJIb COBMECTHOM JACATCIIbHOCTHU, IINIAHUPOBATb OPraHu3alnuio

COBMECTHOM paboThl, paclpeiessiTh BHIbI Pa0OT, JOTOBAPHBATHCS, OOCYKIATh MpOIECC U
pe3yiabTat paboThl, 0000IIaTh MHEHUS! HECKOJIBKHX JIFO/ICH;

. y4acTBOBaTh B TPYIIOBBIX (opMax paboThl (0OCyxIeHUs, oOMEeH MHEHHIMHU,
MO3TOBBI€ IITYpMbl U JIPYTHE), BBIMOIHITH CBOIO YacTh PabOThl U KOOPAMHUPOBATH CBOU
JEUCTBUS C APYTUMH WiEHAMHU KOMaH/Ibl, OIEHUBATh KAY€CTBO CBOETO BKJIA/a B OOIIMIA MPOIYKT
M0 KpUTEPHSIM, CPOPMYITUPOBAHHBIM YYACTHUKAMU B3aHMMOICHCTBHSI.

PeryasiTuBHbIe YHHBepPCaJbHbIE yUeOHbIe JAeiicTBUS

Camoopranmn3anus:

. CaMOCTOSITENIBHO COCTaBIISATh IUIAH, AITOPUTM PELIECHUs 3a1auu (WM ero 4acTh),
BBIOMpATH CIOCOO perieHHs] ¢ YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUH ¢ YUETOM HOBOM HH(POpPMAITUH.

CaMOKOHTPO.Ib, IMOLMOHAILHBIH HHTEJLIEKT:

. BIAJETh CHOCO0AMH CaMOTIPOBEPKH, CAMOKOHTPOIA Tpollecca U pe3yibTara
pelIeHns MaTeMaTHYeCKON 3aauu;



. NPEABUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTb IIPpU DPEIICHUM 3a1a4H,
BHOCHUTH KOPPEKTHUBBI B JIEITEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, HAMICHHBIX OIMINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

. OLICHUBATh COOTBETCTBUE pe3yJbTaTa JCATEIbHOCTH IIOCTAaBICHHOM LEIU H
YCIOBHUSAM, OOBSACHATH MPUYUHBI JOCTMDKEHUS WIM HEJIOCTHKCHHS IIeNH, HAaXOJIUTh OIIUOKY,
JlaBaTh OLEHKY PUOOPETEHHOMY OIBITY.

HNPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenms B 7 kJjacce OOy4JarOIIMKCS TOJYYUT CIEAYIOIIME TPEAMETHBIC
pe3ybTaThI:

Yucia v BbIYMCICHUS

BoinonHATh, coderas yCcTHblE W NUCbMEHHbIE NPUEMBI, apu(pMEeTHUECKUe AECUCTBUS C
paloHaIbHBIMU YHCIIAMHU.

Haxonuth 3Ha4yeHHs] 4MCIOBBIX BBIPAXKEHWH, MPUMEHSTh pa3HOOOpa3Hble CIOCOOBI U
NpUEMBl BBIUMCICHMS 3HAYEHUH JPOOHBIX BBIPAKEHUM, COJEpXKAIIMX OOBIKHOBEHHBIE U
NeCSITUYHBIE TPOOH.

[lepexonuTh OT 0HOM (OPMBI 3aMKCU YHCEN K ApYroi (mpeoOpa3oBbIBaTh JIECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITHMUHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECSITUYHYIO IpOOB).

CpaBHUBaTh U YIOPSAJOUMBATH PALIMOHAIIbHBIE YUCIIA.

OKpyrasTh yncna.

BBINOJIHATE NPUKUAKY U OLEHKY PE3yIbTaTa BBIYMCICHUH, OLCHKY 3HAYCHUM YMCIIOBBIX
BBIPAKEHUH. BBINIOIHATE NEWCTBHS CO CTENEHAMH C HATYPAJIbHBIMU MOKA3ATEIIIMH.

IIpuMeHATh IPU3HAKY JEIUMOCTH, Pa3I0KEHUE HA MHOKUATEIHN HaTypaJIbHBIX YHCEIL.

Pemare npakTUKO-OPHEHTHPOBAHHBIE 3a/a4yM, CBS3AHHBIE C OTHOLICHUEM BEIUYMH,
IIPONOPLIMOHAIIBHOCTBIO BEJIMYNH, IPOLEHTAMH, HHTEPIIPETUPOBATh PE3YIbTATHI PEIICHUS 3a1a4
C Y4€TOM OTpaHUYEHHUH, CBSI3aHHBIX CO CBOMCTBAMU PACCMATPUBAEMBIX OOBEKTOB.

AnredOpanyeckue BbIpasKeHUsI

Hcnonp3oBarte anreOpandyeckyr0 TEPMHUHOJOIMIO U CUMBOJMKY, HPUMEHATH €€ B
Ipolecce OCBOCHUs y4eOHOro MaTepuaia.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPAKEHUH IIPU 33aHHBIX 3HAUCHUSIX IEPEMEHHBbIX.

BhInonHATe npeoOpa3oBaHus LEJIOro BbIPAKEHHsI B MHOTOWIEH NIPUBEIEHUEM 11O0A00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINOJIHATE yMHOKEHUE OJHOYICHA HA MHOTOWIEH W MHOTOWIEHAa Ha MHOIOYIIEH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMBbI M KBaJIpaTa pa3HOCTH.

OcymiecTBIATh pa3ioKEHUE MHOTOWIECHOB HAa MHOXHUTENIN C MOMOLIbIO BBIHECCHMS 3a
CKOOKH OOIIero MHOXUTENS, TPYNIUPOBKHU claraeMblX, IpUMEHEeHUs: (GopMysl COKpaléHHOTro
YMHOKEHUS.

[IpumensTh mnpeoOpa3oBaHUs MHOTOWIEHOB JJISi pEIIEeHHs pPa3JMYHbIX 3ajJad M3
MaTEMaTUKHU, CMEKHBIX IIPEIMETOB, U3 PEAJIbHON TPAKTUKH.

Vcnonb30BaTh CBOMCTBA CTENEHEH ¢ HaTypalbHBIMU MOKa3aTeNIIMHU s IpeoOpa3oBaHus
BBIPAXKCHUI.

YpaBHeHHUS U HEPABEHCTBA

PemaTps nuHENHbIE ypaBHEHUS C OJHOM NEPEMEHHOH, IPUMEHs MpaBUila MEpexosa OT
UCXOJHOTO ypaBHEHUS K PAaBHOCWIBHOMY eMy. I[IpoBepdATsh, SBISETCS JIM 4YHUCIO KOPHEM
YPaBHEHUS.

[IpumensTh rpaduyeckre METOAbl P PEIICHUH JIUHEHHBIX YPABHEHUH U UX CUCTEM.

[lonGupars mpuMepsl map 4YHCeN, SBISIOLUIMXCS PEIIeHUEM JIMHEHHOTro YpaBHEHHS C
JBYMsI IEPEMEHHBIMH.



CtpouTh B KOOPAMHATHOM IUIOCKOCTH TIpaduK JIMHEHHOTO YpaBHEHHUS C JBYMS
MePEMEHHBIMH, MIOJIB3YSACh TPAPUKOM, IPUBOIUTH TPUMEPHI PEIICHUS YPaBHEHHUS.

Pematp cucrembl ABYX JMHEWHBIX YpaBHEHHH C JByMsl NEPEMEHHBIMHU, B TOM YHUCIIE
rpaduuecKu.

CocraBisiTh M peliarh JMHEHHOE YpPaBHEHHME WM CUCTEMY JMHEMHBIX ypaBHEHUH IO
YCIOBUIO 3a/layM, UHTEPHPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 33Jayd IOJYYEHHBIN
pe3ynbTar.

D yHKUUHA

N300paxkaTp Ha KOOPAMHATHOW TMPSMOM TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM
KOOpJIMHATaM, Jy4Md, OTpPE3KH, WHTEpBalbl, 3alUChbIBaTh YHCJIOBBIE MPOMEXKYTKH Ha
IreOpanvdeckoM SI3bIKE.

OtmedaTh B KOOPAMHATHOW IUIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTh
rpaduku muHeRHbIX QyHKUKNA. CTpouTh rpaduk QyHKIUHN y = |X|.

OnuceiBaTh € MOMOUIBI0 (YHKIUI HW3BECTHBIE 3aBUCUMOCTU MEXIY BEJINYMHAMMU:
CKOPOCTb, BpeMs, pacCTOSHHE, IIeHa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJIUTEIBLHOCTb, BpPEM,
00BEM paboTHI.

Haxonuts 3HaueHre (pyHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonumars rpadudeckuii cnoco® mpeacTaBiIeHHs] U aHalu3a WH(GOPMalLMU, U3BJIEKATh U
MHTEPIPETUPOBATH HHPOPMAIIHIO U3 TpahUKOB pealbHBIX MPOIIECCOB U 3aBUCUMOCTEN.

K xonmy obOyuenuss B 8 kjacce oOyJaromuiAcs TOMYYHT CIEAYIOIIHE MPEIMETHBIE
pe3yIbTaThl:

Yucia u BBIYUCTIEHUS

Hcnonp30BaTh HayalbHbIE MPEACTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YHCEN IS
CpPaBHEHHUsSI, OKPYIJICHHS M BBIYMCICHUH, WM300pakaTh JEHCTBUTENbHbIE YHCIIa TOYKAaMU Ha
KOOPJIMHATHOM MPSIMOMA.

[IpumensaTh MoHATHE apU(METHUYECKOTO KBaJpPaTHOTO KOPHS, HAaXOOUTh KBaJpaTHbBIE
KOPHH, UCIIOJIB3YS MPU HEOOXOIUMOCTH KaJbKYJISATOP, BBIIOIHATH MpeoOpa3oBaHusl BbIpaKEHUH,
COJIepXKalIuX KBaJpAaTHbIE KOPHU, UCIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb3oBath 3amucu OOJBLIMX M MaJIbIX YUCENl C MOMOIIBI0 JECATUYHBIX ApobOed u
creneneit yucna 10.

Anredpanyeckue BbIpasKeHUsI

[IpuMeHsATh TOHATHE CTENEHH C LEJIbIM MOKa3aTeleM, BBINOJHATh MpPeoOpa3oBaHuUs
BBIPAXKEHUI, COJIEPKALLMX CTEIEHH C LIEJIBIM ITOKA3aTeJIEM.

BhINONHATE TOXAECTBEHHBIE MPEOOpa30BaHUS PALMOHAIBHBIX BBIPAXKEHHII Ha OCHOBE
MpaBUJI JCHCTBUI HAJl MHOTOWICHAMH U alreOpandecKuMu JpoOsiMHL.

PacknanpiBath KBagpaTHBIA TPEXUIECH HA MHOKUTEIH.

[IpumensaTs mnpeoOpa3oBaHMs BBHIPAKEHUN U1l  peHICHUS pa3IUyYHBIX 3a7ad U3
MAaTE€MAaTHKHU, CMEXHBIX IPEIMETOB, U3 PEaJIbHOM MPAKTUKHU.

YpaBHeHus 1 HEPABEHCTBA

Pemrates nuHeliHble, KBapaTHbIE YPABHEHUS U PALlMOHAIILHBIE YPAaBHEHHUSI, CBOSAIINECS K
HUM, CUCTEMBI ABYX YPAaBHEHUH C ABYMs IEPEMEHHBIMH.

[IpoBoauTh MpOCTENIINE UCCIAEAOBAHUSI YPABHEHUN U CUCTEM YpaBHEHU, B TOM YHUCIE C
MpUMEHEHHEeM TpauuecKux IMpeacTaBieHui (yCTaHaBIMBAaTh, MMEET JM YpaBHEHHE WIH
CHCTEeMa YpaBHEHUU pellIeHus], €CITU UMEET, TO CKOJIbKO, U TpoUee).

[lepexonuTe OT cioBecHOW (GOPMYIHUPOBKU 3ahauu K €€ anredpandeckoil MoJenu ¢
MOMOIIBIO COCTABJICHUSI YPAaBHEHHUS WJIM CUCTEMBbl ypPaBHEHHWI, WHTEpPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4yl MOJIyU€HHBIA PE3YNIbTAT.

[IpuMeHsTH CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPABHEHMS, OLICHKH, PEIaTh JTUHEHHbIE
HEpPaBEHCTBA C OJHOM MEPEeMEHHON W WX CHCTEeMBI, JaBaTh TpadUyecKyl0 HILTIOCTPALIUIO
MHOECTBA PEIICHUI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.
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DyHKUUHA

[lonnMaTh W UCHONB30BAaTh (DYHKIMOHAIBHBIE TOHATHS W S3BIK  (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAUEHUs), OINpPENeNATh 3HaueHHWEe (QYHKIUHM [0 3HAUYCHHIO apryMEHTa,
OTIpEeNIeNATh CBOWCTBA (PYHKIMHU 10 €€ rpaduky.

CtpouTts rpaduku 3JeMEeHTapHBIX (QYHKIUH BHIA:

y=k/x, y =x% y=x3y= x|, y = VX, onuCcHIBaTh CBOKHCTBA YHCIOBOI (YHKIHH MO €&

rpaduKy.

K xonmy oOyuenns B 9 kiacce 0Oy4aromMHCS TOJYYUT CIEAYIOIIME TPEAMETHBIC
pe3yJIbTaThl:

Yucjia 1 BBIYHCIEHUS

CpaBHUBaTh U YIOPSAI0UYMBATH PAllMOHAJIbHBIE U UPPALlMOHATIbHBIE YHCTIA.

BeImonHATE apudMeTndeckne ISHCTBHS C palMOHATBHBIMHI YHCIAMHU, COUETast YCTHBIE U
MUCHMEHHBIE TPUEMBI, BHITIOIHATH BEIYMCIICHUS C UPPAIMOHATIHLHBIMH YHCIIAMH.

Haxonuth 3HaueHus CTeNeHel ¢ LeIbIMU MOKa3aTeasIMU U KOPHEH, BBIYUCIATh 3HAUE€HUS
YHCIIOBBIX BBIPAKECHHM.

OKpyrasTh JEHCTBUTEIBHBIC YHCIIA, BBHIMOJHATh NPUKHUIKY pe3yJabTaTa BBIYHCIICHUH,
OIICHKY YHMCIIOBBIX BBIPAKECHUH.

YpaBHeHUsSI M HEPABEHCTBA

Pemrate nmHeiHBIE W KBaJpaTHBIE YpPaBHEHHS, YpPaBHEHHS, CBOJIIINAECS K HHUM,
npocTeime JpoOHO-pallMOHAIbHBIE YPAaBHEHHUS.

Pemrate cucteMbl IBYX JTHMHEWHBIX YpaBHEHHWH C ABYMS TIEPEMEHHBIMH U CHCTEMBI JBYX
YpaBHEHHIA, B KOTOPHIX OJJHO YpaBHEHHE HE SIBIISICTCS INHEHHBIM.

Pemats TekcTOBBIE 3amaud anreOpanyecKuM CIOCOOOM C TOMOIIBIO COCTaBJICHHUS
YpaBHEHHUS UM CHUCTEMBI IBYyX YPaBHEHUH C IBYMSI IEPEMEHHBIMH.

[IpoBoauTh IpoCTENIIINE UCCIIEAOBAHUS YPABHEHUM U CUCTEM YPAaBHEHUH, B TOM YHUCJIE C
MpUMEHEHHEeM TrpapHuuecKux IMpeacTaBieHuil (ycTaHaBIMBaTh, HMEET JIM YpaBHEHHUE WU
CUCTEeMa YpaBHEHUU pelleHus], €CJIM UIMEET, TO CKOJIbKO, U Tpoyee).

Pemars nuHelHbIE HepaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA, M300pakaTb pelICHUE
HEPaBEHCTB Ha YMCIIOBOM MPSMOMA, 3aMUChIBAaTh PEIICHUE C TIOMOIIbIO CUMBOJIOB.

Pemarp cucTeMbl JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAOIINE
KBaJIpaTHOE HEPAaBEHCTBO, M300pakaTh PELICHHE CUCTEMbl HEPABEHCTB HA YHCIOBOW MPSIMOH,
3aMMChIBaTh PEUICHHE ¢ TOMOIIbIO CHMBOJIOB.

Hcnonb30BaTh HEpaBeHCTBA MPU PEUICHUH Pa3IMYHbIX 3a/1a4.

D yHKUUHA

PacnioznaBate QyHKIMU H3y4eHHBIX BUIOB. [I0Ka3pIBaTh CXeMaTHUECKU PACHOJIOKEHUE
Ha KOOPAMHATHOI TIockocTu rpadukos GyHkuumii Buga: Y = kx, y = kx + b, y = k/x, y = ax? + bx
+¢,y=x3, y=vx, y = |X|, B3aBUCHMOCTH OT 3HAYCHHI KOA(DPHUIIEHTOB, OMUCHIBATH CBOJCTBA
(b yHKIHIA.

Crpouth U u300paxkarh cXeMaTHYecKu rpauku KBagpaTUUYHBIX (PYHKIUH, OMUCHIBATH
CBOMCTBA KBaJpaTUYHBIX (PYHKIUH 1O UX rpadukam.

Pacnio3HaBare  KBaJpaTWU4yHyl0 (QYHKIUIO 10 (Qopmyle, MOPUBOIUTH IPUMEPSI
KBaJIpAaTHUHBIX QYHKIUI U3 peadbHOU KU3HU, GUZUKU, TEOMETPUH.

YucaoBble MOCTEI0BATEIBLHOCTH H IPOrPeCcCHH

Pacrnio3HaBath apu(MeTHUECKYIO U FEOMETPUUECKYIO TPOTPECCUU MPH PA3HBIX CIIOCOOAX
3a/laHusl.

BBINONHATE BBIUMCIIEHUS C MCMOJB30BaHUEM (DOpMya n-ro uieHa apudmMeTHyeckon u
rE€OMETPUYECKOMN IPOTPECCUM, CyMMBI IIEPBBIX N YJIEHOB.

N3006pakaTh 4ieHbl MOCIeI0BAaTEIbHOCTH TOYKAMH Ha KOOPIUHATHON TJIOCKOCTH.

Pemmate 3a1aun, CBS3aHHBIE C YUCIOBBIMH MOCIEI0BATEIBHOCTSIMH, B TOM YHCIE 3a7a4H
U3 peaJbHOM KU3HU (C HCIIOJIb30BaHUEM KaIbKYIATOPA, IU(PPOBBIX TEXHOIOTHH).

Temaruueckoe MiIaHUpPOBaHHUE
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7 xnacc

HauMeHnoBaHUue KoaunuecTBO 4acoB
Ne A1CII0B 1 TeM DJIeKTpOHHbIE (I (POBbHIE)
n/n| P# Bcero Konrpoinunie| Hpakruaeckue o0pa3oBaTe/ibHbIE peCypChl
NpOrpaMMel padoTsbI padoThI
Uucna u
1 |[BraucieHnus. o5 1 bubmnoreka LIOK
PanmonansHbre https://m.edsoo.ru/7f415b90
qucna
2 AnreOpandeckue 27 1 bubmmoreka [JOK
BBIPKCHHSI https://m.edso0.ru/7f415b90
3 YpaBHeHus u 20 1 bubnuotexa [JOK
HEpaBeHCTBA https://m.edsoo.ru/7f415b90
4 i(oa(g);[f;aml " 24 1 bu6mmoreka [IOK
P ' https://m.eds00.ru/7f415b90
OyHKINU
5 [ToBTOpEHME N 6 1 bubnuoreka [JOK
06o0menue https://m.edsoo.ru/7f415b90
OBUIEE
KOJIMYECTBO
UYACOB I10 1025 0
I[TPOTPAMME
8 Kiacc
HaunMeHOBaHME ‘ KoauuecTBO yacon
Ne 2316108 H TeM JaexkTpoHHbIe (HUpPOBHIE)
/|l Pa3A Beero Kontpoasubie | [IpakTuyeckue 06pazoBaTebHbIE PeCypehI
NporpamMmmMbl padoTbI padoThbI
1 Hncna PL 15 bubnuoreka [JOK
SPIHHCITCHIL. https://m.edsoo.ru/7f417af8
KBanparhsie kopHU
Uucna u
o |[BBIUMCICHHS. 7 bu6mmoreka [IOK
CreneHsb ¢ HelbIM https://m.edsoo.ru/7f417af8
roKasaresjaemM
AnreOpanveckue
3 |[BBIPAKEHUS. 5 1 bubnunoreka [JOK
KBaapatuslii https://m.edsoo.ru/7f417af8
TPEXUIIEH
AnreOpanveckue
4 |[BBIPANKCHUS. 15 1 bubnuorexa [IOK
AnreOpanyeckast https://m.edsoo.ru/7f417af8
1poOb
YpaBHeHUS U
5 |HepaBeHCTBa. 15 1 bubnuorexa [IOK
KBanparusie https://m.edsoo.ru/7f417af8
ypaBHEHUS
6 zg a;;;:g; 13 bubnmnoreka [JOK
p ' https://m.edsoo.ru/7f417af8
Cucremsl
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HauMeHoBaHMe ‘ Kosau4vecTBO 4yacoB
Ne A1CII0B 1 TeM DJIeKTpOHHbIE (I (POBbHIE)
n/m|| P4 Bceero Konrpoaensie | IIpaxTirieckue o0pa3oBaTe/ibHbIE peCypChl
NPOrpaMMel padoTsbI padoThI
| |lypapnenii | | |
7 XSS:B}?H}EE:I 12 |1 bubnmorexa [TOK
' https://m.edsoo.ru/7f417af8
HepasencrBa
8 gﬁgggg’e 5 bu6mmoreka [{OK
https://m.edsoo.ru/7f417af8
MTOHATHUS
9 fgf;:;je 9 Bu6morexa [IOK
https://m.edsoo.ru/7f417af8
byHKIAN
10 [ToBTOpEeHME N 6 1 bubnuotexa [JOK
00o01eHne https://m.edsoo.ru/7f417af8
OBIIEE
KOJIMYECTBO
UACOB I10 102115 0
I[MPOI'PAMME
9 xnacc
KoinyecTBo yacon ‘ DJIEeKTPOHHbIE
HaumeHoBaHue
N a3/1eJI0B U TeM (L ppoBEIe)
/i PHIIOF mu e Beero KounTpoasubie|IlpakTuueckue 06pazoBaTeabHbIE
porp padoTbI padoThI pecypesI
Uucna u
1 |[Brrumcaenus. 9 bu6moreka [IOK
JIeCTBUTEILHBIE https://m.edso0.ru/7f419d08
qucia
YpaBHeHud 1
o [HepaBeHCTBa. 14 1 bubnuorexa [JOK
VYpaBHEHHS C OJTHOM https://m.edsoo.ru/7f419d08
MepeMEeHHO N
3 :f anoncrsa, 14 |1 bubmmorexa LIOK
p ' . https://m.edsoo.ru/7f419d08
Cucrembl ypaBHEHUN
4 :f N 16 |1 bubmmorexa LIOK
p ' https://m.edsoo.ru/7f419d08
Hepasencrsa
bu6mmoreka [JOK
S | Dymxumm 16 ! https://m.edsoo.ru/7f419d08
6 Uucnoseie 15 1 bubmuoreka [JOK
MMOCJIEN0BATEILHOCTH https://m.edsoo.ru/7f419d08
[ToBTOpEHuME,
7 00001IcHHE, 18 1 bubmuoreka [JOK
CHCTEMATHU3ALUS https://m.edso0.ru/7f419d08
3HAHUU

(OBLIEE KOJIMYECTBO |102 |6
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KoimuecTBo yacos ‘ DJIeKTPOHHbBIE
HaumeHoBaHue
Ne a3/1€J10B U TeM (wngposre)
w/n pnllor B Beero Kourpoububie| [IpakTnueckue 06pa3oBaTeNbHbIE
porp padoTsbI padoThI pecypeb
YACOB I10
[TPOTPAMME

OCHAIIEHUME YUYEBHOI'O [TPOLIECCA

OcHnaienue mporecca 00ydeHus ainreope odecriednBacTcss ONOIUOTEYHBIM (HOHIOM,
MeYaTHBIMU TTOCOOHSIMH, @ TaKXke HH()OPMAIIMOHHO-KOMMYHHUKATUBHBIMH CPEJCTBAMH, SKPAHHO-
3BYKOBBIMHU IPUOOPAMHU, TEXHUIECKUMU CPEACTBAMHU 00ydeHUs, y9eOHO-TPAKTUIECCKUMU
y4eOHO-71a00paTOPHBIM 000PYIOBAHUEM.

HopmaTuBHBIE TOKYMEHTHI

®denepalibHbII rOCYAapCTBEHHBIN 00pa30BaTENbHbIN CTaHIAPT OCHOBHOTO OOIIIEro
o0pazoBaHwUsl.

[IpumepHas ocHOBHasi oOpa3oBaTesibHas IPOrpaMMa OCHOBHOT'O 00I1Iero 00pa3oBaHUsl.
(27IEKTPOHHBIN HOCHUTEIID )

Y4yeOHO-METOIUYECKINI KOMIUIEKT

Anrebpa 7 xinacc: yueonnk / A.I'. Mepansak, B.b. [Tononckuit, M.C. Sxup; mox pen. B.E.
[Tomonbckoro. — 6-¢ m3x, crepeotnrr.- M.: [Ipocsemenue, 2021

Anrebpa 8 kimacc: yueonnk / A.I'. Mepansk, B.b. [Tononckuit, M.C. Sxup; mox pen. B.E.
[Toponbckoro. — 6-¢ m3a, crepeotnrr.- M.: [Ipocsemenue, 2021

Anrebpa 9 ximacc: yueonnk / A.I'. Mepansk, B.b. [Tononckuit, M.C. Sxup; mox pen. B.E.
[Tononbckoro. — 6-¢ u3x, crepeorur.- M.: [Ipocsemenne, 2021.

CripaBouHble TOCOOUSs, HAYYHO-TIONYJISIpHAsl K UICTOpUYECKas JUTepaTypa

1. CnoBapu, CripaBOYHHMKHU [0 MaTEMaTHUKE.

2. DHIMKIIONEANYECKUE U3NAHUS IT0 MAaTEMAaTHKE.

3. CipaBOYHHKH TIO MaTeMaTHKE (JIEKTPOHHBIN HOCUTED).

4. JleMOHCTpaIMOHHBIC TAOIHIIBI (AIEKTPOHHBIN HOCUTEID).

5. NnTepakTuBHbBIE TPEHAXKEPHI, PA3BUBAIOLINE UTPBI U 00yYaroIIle MPOrpamMMbl
(27IEKTPOHHBIN HOCUTEIIB).

DJIEKTPOHHBIE (HU®POBBIE) OBPA3OBATEJIBHBIE PECYPCBI

MunuctepcTBo 00pasoBanus u Hayku PO OI'AY «DUPO» http://www.firo.ru/;

Poccuiickoe obpazoBanue. OenepaipHbiii moprai. http://www.edu.ru/;

deepanbHbIi HHCTHTYT IeIarornueckux uamepenwii - htth://mww.fipi.ru;

EctecTBeHHO-HayuHBIN 00pa3oBaTeNbHbIA OpTai http://www.en.edu.ru/;

Poccuiickas HanpionanbpHas OubnuoTeka [DnekTpoHHbIN pecypc]|. — Pexxum gocryma:
http://nlr.ru/lawcenter;

Poccuiickas snekrponHas 1ikoia https://resh.edu.ru/;

http://www.math.ruMarepuansimomatemaTikeBE quHOMKOIIEKIHUIIPPOBBIXOOpa3oBaTe
JTBHBIX PECYPCOB;

http://mat.1september.ru EI'D no maremaTHke: MoAroToBKa K TECTUPOBAHUIO;

Pemry OI'D https://oge.sdamgia.ru/;

Pemry ET'D https://math-ege.sdamgia.ru/;

WNuTtepakTuBHas pabouas TeTpaib
Skysmarthttps://edu.skysmart.ru/teacher/homework/tivobudane

VYuu.py — nHTepakTHBHas oOpa3zoBarenbHas oHiIaiH-mardopmahttps://uchi.ru/

SKnacc https://www.yaklass.ru/

Ownnaiin-mkona ®okcdopna https://foxford.ru/user/registration;

http://www.allmath.ru TTpuknanHas MaTeMaTHKe: CIPABOYHUK MaTeMaTHYECKUX (OPMYII,
MIPUMEPHI U 33]]a4U C PEIICHUSMU;

http://math.rusolymp.ru 3agauHuk /Ui HOATOTOBKU K OJUMITMAJaM [0 MAaTEMAaTHKE;
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http://www.edu.ru/
http://www.en.edu.ru/
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https://uchi.ru/
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http://www.allmath.ru/

http://www.math-on-line.com MaTtemarndeckue OJTUMIIHA/IBI IS IIIKOJIBHUKOB.
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