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IosicHUTENLHAA 3aNNCKA

Pabouas mporpamma y4ebHOro mpenmMera «Anredpa» ans oOydaromuxcs 7-9 kiaccoB
COCTaBJICHa Ha OCHOBE OCHOBHOW 0Opa30BaTeNbHOW MPOTPaMMbl OCHOBHOTO OOIIETo
o0Opa3oBaHusi MyHUIIMNIAIBHOTO OIOPKETHOTO OOIIE00pa30BaTENbHOIO YUPEXKICHUSI CpenHei
obmreo0pa3oBarenpHOIM KO cea Badenait CocHoBoOOpckoro paiiona [leH3eHckoit oomacty.

Anrebpa sBISIETCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMA: OHA
o0ecreynBaeT U3yuyeHue IPyrux AUCLUILINH, KaK €CTECTBEHHO-HAayYHOI'0, TAK U T'YMaHUTApHOIO
LIUKJIOB, €€ OCBOEHHE HEOOXOIUMO AJIS MPOJOJDKEHUSI 00pa30BaHMs U B ITOBCEIHEBHOM >KHU3HHU.
PazButne y oOydaromuxcs HayyHBIX TIPEACTABICHUH O TPOUCXOXKICHHH M CYIIHOCTH
anreOpanyeckux aOCTpakIuid, crocode OTpaKeHUsT MaTeMaTH4eCKOH HayKoW sBICHUH U
IPOLIECCOB B IMpUPOAE U OOIIECTBE, POJM MAaTeMaTHYECKOrO0 MOJEIMPOBAHUS B HAyYHOM
IIO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS U KA4ECTB
MBIIUICHHSI, HEOOXOAUMBIX JISl aJalTallid B COBPEMEHHOM IM(poBOM oOmiecTBe. M3ydeHue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIIJICHNUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
NeMcTBUS U BBIBOJBI, (POPMYIUPOBATh yTBEepXKIeHHUs. OCBOeHHE Kypca anredpsl oOecreuynuBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYJalOIUXCA: OHH HCIOJB3YIOT JCAYKTUBHBIE H
UHIYKTHBHBIE PACCYXACHUs, 0000IIEHNE M KOHKPETH3aIUIo, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mnpeanoyaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIbHON JEATEIbHOCTH
o0yyaroIuxcsi, IO3TOMY CaMOCTOSITEIbHOE pELIeHHWEe 3a7ay  SBISIETCS  peanu3aunueit
JeSITeTLHOCTHOTO TIPUHIINTIA O0YYEHUSI.

B crpykrype mnporpammbl y4eOHOro Kypca «Aniredpa» s OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHUMAIOT COJEp)KaTeIbHO-METOAMYECKUe JIMHUM: «YHucna u
BBIUUCIICHUS», «ANreOpandeckue BbIPRXEHUS», «YpaBHEHHUS M HEpaBeHCTBa», «DyHKIUMY.
Kaxnas u3 3Tux comepkaTeIbHO-METOAMYECKIX JIMHUIM pa3BUBAETCS Ha MPOTHKEHUU TPEX JIeT
U3y4eHHs Kypca, B3aUMOJICHCTBYS C IPYTMMH €ro JIMHUSAMH. B Xo1e n3ydeHus yaeOHOTo Kypca
00y4aromuMcst IPUXOAMUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eOHOro Kypca «Aiaredpay BKIIOUEHBI HEKOTOPbIE OCHOBBI
JIOTHKH, TPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3lieliax MaTeMaTHYecKOro OOpa3oBaHUS H
CIIOCOOCTBYIOIIME OBJIQJICHUI0 OOYYAIONUMUCS OCHOB YHHBEPCAJIHHOTO MAaTEeMaTHYeCKOTO
a3bika. CoziepKaTesIbHOM U CTPYKTYpHOH OCOOCHHOCTBIO YyUeOHOTO Kypca «Anredpa» sBiseTcs
€ro MHTETPUPOBAHHBINA XapakTep.

Copnepxanune nuHuM «Yucina W BBIUMCICHUS» CIYXXUT OCHOBOW [UIsl JajbHeEHIero
U3yYeHHs] MaTeMaTHKH, CIIOCOOCTBYET DPa3BUTHIO y OOYYArOMIMXCS JOTMYECKOTO MBIIIICHHS,
(OpMHPOBAHUIO YMEHHsI MOJb30BaThCs ANTOPUTMAMHM, a TAKKe MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJISi MOBCEJHEBHOM XM3HHU. Pa3BUTHE MOHATHA O YMCIE Ha YpPOBHE
OCHOBHOTO 00IIIero oOpa3oBaHUs CBSI3aHO C PAlMOHAIBLHBIMH M WPPAIMOHATHHBIMU YHCIIAMH,
GbopMHUpPOBAHUEM TIPEACTABICHUN O MEHCTBUTEIHHOM YHCIE. 3aBEPIICHHE OCBOCHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa3oBaHUIo.

Conepxanne JByX anreOpaueckux JHMHUH — «AnreOpanyecKkue BBIPAKECHUA» U
«YpaBHEHHSI M  HEpPaBEHCTBa»  CHOCOOCTBYeT  (QOpPMHUpPOBaHHIO y  0OydaroImUXCs
MaTeMaTHYECKOTo ammapaTra, HEOOXOTUMOTO IS pelIeHHs 3aJad MaTeMaTHKH, CMEKHBIX
IPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7au. Ha ypoBHE OCHOBHOIO 0011ero oopa3oBaHus
yueOHbI  MaTepuan TpYNIUPYeTcs BOKPYr  pallMOHAIBHBIX  BbIpakeHUil.  AusreOpa



JIEMOHCTPUPYET 3HAUEHUE MAaTEMATUKU KaK s3bIKa JUIsl MOCTPOEHHSI MaTEMATUYECKUX MOJETIEH,
OTKCAHMs MPOLECCOB M SBJICHUM peajabHOro mupa. B 3amaun oOyueHus anredpe BXOIAT TAKKE
JanpHelee pa3BUTHE aJTOPUTMHUYECKOTO MBIIUICHHS, HEOOXOJMMOTo, B YAaCTHOCTH, JUIS
OCBOCHMs Kypca HH(GOpPMATUKHM, M OBJIQJCHUE HABbIKAMU JIEAYKTUBHBIX paCCYKICHUH.
ITpeoOpa3oBaHue CUMBOJIBHBIX (HOPM CHOCOOCTBYET Pa3BUTHUIO BOOOPaXKEHHUs, CLIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxanne  (yHKIMOHATBHO-TPAUUECKOW  JIMHUM  HAIEICHO Ha  IOJY4YeHUE
00yyaromuMucs 3HaHUuN 0 QyHKIMIX KaK BakHEHIIeH MaTeMaTH4ecKOM MoJesn sl OIMMCaHUs
U HCCIIeIOBAaHMs Pa3HOOOpPA3HbBIX INPOLIECCOB M SIBIEHUI B mpuponae u odmectse. V3ydyeHue
MaTepuanga CIoCcOOCTBYET PAa3BUTHIO Yy OOYyYaIONMUXCS YMEHHUS HCIIOJBb30BAaTh pPa3lIUnIHbBIC
BBIpa3UTEIbHBIC CPEICTBA SI3bIKAa MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHUT BKJIaJ] B (JOPMHUPOBAHUE IIPEICTABICHUNA O POJIM MaTEMaTHKU B Pa3BUTUU LIUBUIM3ALUU
U KYJbTYPBI.

CornacHo ywyeOHOMy IutaHy B 7-9 Kiaccax wu3ydaercs Y4eOHBIH Kypc «AunreOpay,
KOTOPBII BKIIIOYAET CIEAYIOIINE OCHOBHBIE DPa3leNbl colepxaHus: «Uuciaa W BBIYHUCICHUSY,
«AnrebpanyuecKue BBIPAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKLUN.

Ha u3ydenue yue6HOro Kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce — 102 yaca (3
yaca B Hejeno), B 8 kimacce — 102 gaca (3 gaca B Henento), B 9 kimacce — 102 gaca (3 yaca B
HEJIEIIO).



Conep:kanue y4eOHOT0 npeaMera
7 KIIACC

Yuciia 1 BLIYUCICHUA

JpoOu OOBIKHOBEHHbIE U JECATUYHBIE, NEPEXOoA OT OAHON (opMbl 3amucu Apolel K
apyroi. IlonsTHEe panuoOHaIbHOIO YMCIIa, 3alMCh, CPABHEHUE, YIOPSAJOUYMBAHUE PALIMOHAIBHBIX
qucen. ApudMeTHuecKkue NeHCTBUS ¢ pallMOHAIBHBIMU YHCIaMU. Pemienue 3amad u3 peaabHOR
NPaKTUKU Ha 4acTu, Ha APOOH.

CreneHb ¢ HaTypaJbHBIM II0Ka3aTelIeM: OIpeJesieHHe, peoOpa3oBaHue BBIPAKEHUNH Ha
OCHOBE OIpE/EICHHUs, 3aiCh 00IbIIUX Ynce. [IponeHTsl, 3auch NPOLEHTOB B BHJE ApOOH U
IpoOu B BHJIE MPOLEHTOB. TpHU OCHOBHBIC 33[a4d Ha MPOILECHTHI, PEUICHUE 33a]ad U3 pealbHOU
HPAKTUKU.

[TpuMeHeHnEe NPU3HAKOB IE€IMMOCTH, Pa3JI0KEHNUE HA MHOXKMTEIN HATYPaIbHBIX YUCEI.

PeasibHble 3aBUCMMOCTH, B TOM YHUCIIE NIpsiMasi U 0OpaTHasi MPOIOPLUOHATBHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C NEPEMEHHOM. JlOMyCTUMBIE 3HA4YEHUS
nepeMeHHbIX. [IpencraBieHne 3aBHCMMOCTH MEXAY BeIMYMHAMH B BHIE (OPMYIIHI.
Beruucnenus no gopmynam. IIpeobpasoBanne OyKBEHHBIX BbIPRXKEHUH, TOXKAESCTBEHHO PABHbIE
BBIpa)KEHUS, MpaBUIa NIPeoOpa3oBaHus CyMM M NPOU3BEIEHHM, MpaBuia PACKPBITUS CKOOOK U
IIPUBE/ICHUS TOJOOHBIX CIIaracMbIX.

CBolicTBa CTENEHU C HATYpaJIbHbBIM I10Ka3aTelIeM.

OpnowieHsl U MHOrouwieHsl. Crenenb MHOrounaeHa. Cllo)KeHHE, BBIUYMTAHUE, YMHOKEHUE
MHOro4jeHOB. DOpMynbl COKpAIIEHHOTO YMHOMKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3inokeHne MHOTOWICHOB HA MHOXHUTEIIH.

YpaBHeHUsI M HEpABEHCTBA

VYpaBHeHUe, KOPEHb yYpaBHEHUs, IpaBUia MpeoOpa3oBaHMs ypaBHEHUsS, PABHOCHIBLHOCTh
YpaBHEHUM.

JIuHeitHoe ypaBHEHHE C OJHOW MEPEMEHHOW, YUCIO KOPHEW JIMHEHMHOTO YpaBHEHMS,
pelieHre JMHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHHUH MO YCIOBHUIO 3agaud. Pemienue
TEKCTOBBIX 3aJ1a4 C [IOMOLIbIO YPABHEHUM.

JluHeliHOe ypaBHEHHE C JABYMs NEpeMEHHBIMH M ero rpaguk. Cuctema JIBYX JMHEHHBIX
ypaBHEHUW C JABYMsI TepeMEHHBIMHU. PeleHue cucteM ypaBHEHUH CIIOCOOOM TMOJCTaHOBKH.
IIpuMepsl perieHns TEKCTOBBIX 3a7a4 ¢ IIOMOIIBI0 CUCTEM YPAaBHEHMIA.

DOyHKIUH

Koopaunara Toukn Ha npsmol. UucinoBele NpoMEXyTKH. PaccrosiHMe Mexnay IByMs
TOYKaMHU KOOPJAMHATHON MPSMOM.

[IpsmoyronbHas cuctema koopawHat, och OX m Oy. AOcmucca W opauHATAa TOYKH Ha
KoOpAnHATHOM miockocTh. Ilpumeps! rpadukos, 3agaHHbIX (opMmynamu. UreHue rpadukoB
peanbHbIX 3aBucuMmocted. [lonstue ¢ynxkuun. I'padux ¢ynkuuu. CpoiicTBa  (QyHKIMIA.
Jluneitnas ¢pynkuus, e€ rpadux. I'paduk ynkuuu y = [x|. I'paduueckoe pemeHne JTMHEHHBIX
YpaBHEHUH U CHUCTEM JIMHEWHBIX YPABHEHHUM.

8 KJIACC

Yuciia 1 BLIYUCICHUA



KBaaparueiii kopeHb u3 uucia. [lonstue 00 wuppanuoHanpbHOM dwmcie. [lecaTuuHbie
NpUOIKEHUsT UPpAlMOHATBHBIX uncen. CBolcTBa apuMEeTHYECKUX KBAJAPATHBIX KOPHEH U MX
IPUMEHEHHE K IMpeoOpa30BaHUI0 YMCIOBBIX BBIPQXKEHUHW W BBIYMCICHUSAM. JleHCTBUTEIbHbBIE
YHcla.

Crernens ¢ 1enbIM MOKa3aTesaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YKUCHa.

AulredpanyecKkue BbIpasKeHUs1

KBagparHblil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIHN.

Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anreOpanmyeckod npobu. CroxkeHue,
BbIUWTAaHUE, YMHOXKEHHE, JelieHUue aiaredpandyeckux apoOeil. PanmuoHanbHble BBIPAXKEHUS U UX
peoOpazoBaHue.

YpaBHeHUsI 1 HEPABEHCTBA

KBanparnoe ypaBHeHue, (opMmyna KopHEH KBaJpaTHOro ypaBHeHUs. Teopema Buera.
Pemenue ypaBHEHUIA, CBOOAIIMXCA K JWHEWHBIM M KBaapaTHbIM. I[Ipocreiimue apoOHO-
paloHaIbHbIE YPaBHEHUS.

['paduueckass mHTEpIpEeTAlMsl YPABHEHUM C JBYMSI MIEPEMEHHBIMU M CHCTEM JIMHEHHBIX
YpaBHEHUU C OBYMs TMepeMeHHbIMU. [Ipumepbl pelieHus CUCTeM HEeNMHEWHBIX ypaBHEHHH ¢
JBYMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpandecKuM CriocoOoM.

YucnoBble HEpaBEeHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NIEPEMEHHOM.
PaBHOCWIIBHOCTH HepaBeHCTB. JIMHeEWHbIE HepaBeHCTBAa C OJHOW mepeMeHHOH. CucreMsl
JUHEHHBIX HEPABEHCTB C OJHON TIEPEMEHHOM.

DOyHKUUHA

[Tonstne ¢pynkuuu. OOMACTh ONMpeaeieHUs] 1 MHOXKECTBO 3HaYeHHH (QyHKImH. CriocoOb
3a1aHus QYHKIIHIA.

I'paduk ¢dynkuuu. Ytenue cBoiictB Pynkumu no e€ rpaduky. [Ipumeps rpadukon
(GyHKIMH, OTpa)karoluX peaabHble TPOLECCHI.

@YHKIMY, ONUCHIBAIOIIKE MPSAMYI0O U OOpaTHYIO NPONMOPLHMOHAIbHBIE 3aBUCUMOCTH, UX
rpaduxu. Oynxupn y = X2, Y = X3, y = Vx, y=|x|. ['paduteckoe pemeHne ypaBHeHH i CHCTEM
YpaBHEHUM.

9 KJIACC

Yuciia 1 BbIYMCICHUSA

PannonanbHble yncna, uppaloHaIbHbIE YHCIIa, KOHEYHbIE U OECKOHEUHbIE JECATUYHBIE
npodu. MHOXECTBO JI€HCTBUTENBHBIX YHCEN, JeHCTBUTENbHBIE YHCIIA Kak OECKOHEYHbIE
JecaTU4Hble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXKECTBOM
JICHCTBUTEIIBHBIX YNCET U KOOPAUHATHOW IPSIMOM.

CpaBHeHuE JEHCTBUTENBHBIX YHUCEN, apu(pMETHUYECKHE NEUCTBUS C JAECUCTBUTEIbHBIMU
YHUCIIAMH.

Pasmepsl OOBEKTOB OKpYXAOIIEro MHpa, UIMTENBHOCTh IPOLIECCOB B OKPYXKAIOIIEM
MUpE.

[TpuOmmk€HHOE 3HAUEHUE BEJIWYMHBI, TOYHOCTh NpuOIMKeHUs. OKpyrieHue 4YHcel.
IIpukuaka v OLlEHKa pe3yIbTaTOB BEIYUCICHUMN.

YpaBHeHUs M HEPABEHCTBA

JInnelinoe ypaBHeHue. PemieHne ypaBHEHUH, CBOSIINUXCS K JINHEWHBIM.



KBampatHoe ypaBHeHue. Pemienue ypaBHEHHU, CBOISAIIMXCA K  KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. IIpumeps! penieHuss ypaBHEHUN TpeTbeld M 4YETBEPTOM CTENEHEU
Pa3I0KEHUEM Ha MHOKUTEIIN.

Pemienne  npoOHO-pallMOHANBHBIX  ypaBHEHUH.  PemieHme — TEKCTOBBIX — 3a7ay
areOpanyeckuM METOZOM.

VYpaBHeHUe C ABYMS NEpeMEHHBIMH U ero rpaduk. PemieHue cuctem ABYX JTUHEWHBIX
YpaBHEHUH C JBYMS INEPEMEHHBIMU. PemieHue cucrteM JABYyX YpaBHEHHM, OJHO M3 KOTOPBIX
JUHENHoe, a Jpyroe — BTOpOM cTeneHu. I'paduueckas MHTepHpeTalnus CUCTEMbl YpaBHEHUH ¢
JBYMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pelienne JMHEHHBIX HEPABEHCTB C OJHOM NEpeMEHHOW. PeleHue cucTteM JMHEHHBIX
HEpaBeHCTB C OJHOW mepemMeHHOW. KBaapaTtHble HepaBeHcTBa. ['padmueckas MHTeprpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMECHHBIMH.

DOyHKUUHA

KBangpatuunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapabona, KoOpAMHATBI BEpPLIMHBI
napaboIIbl, 0Cb CAMMETPHH NapadoIIbl.

I'padukn Gpyrximii: y = kx, y=kx + b, y =k/x, y =x3, y = Vx, y = [x| 1 ux cBoiicTsa.

Yucii0BbIe NMOCJIE10BATEIbHOCTH U NPOrPECCUH

[TonsiTe YMCIOBON MOCIENOBATEIBHOCTH. 3aJaHUE MOCIIENOBATEIbHOCTH PEKYPPEHTHON
dbopmynoit u hopmynoit N-ro dieHa.

Apudpmernueckass U reomerpuueckas — mnporpeccur.  ®Dopmynsl N-ro  4jeHa
apupMETUYECKON U FreOMETPUUECKON MPOTrPECCUii, CyMMBbI IIEPBBIX N UJICHOB.

N300pakeHre 41wieHOB apu(PMETHUECKOM M TeOMETPUYECKOM IpOorpeccuii TOYKaMu Ha
KOOPJAMHATHOM IIOCKOCTHU. JINHENHBIN 1 DKCIOHEHLIUAIbHBINA POCT. CII0KHBIE IIPOLICHTHI.



Ilnanupyemblie pe3yJibTaThl OCBOCHUSI Y4eOHOI0 NpeaMera

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS NPOTPaMMbl Yy4eOHOTO Kypca «Anredpa»
XapaKTEepPU3YIOTCA:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM HHTEpeca K NPOLUIOMY M HACTOAIIEMY POCCHUMCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMXKEHHSM POCCHUMCKMX MAaTeMaTUKOB H POCCHUCKOU
MaTEMaTUYECKOH ILIKOJIbI, K HCIIOJI30BAHUIO 3TUX JIOCTH)KEHUH B APYTUX HAYKaxX M IMPUKIIATHBIX
chepax;

2) rpaKIaHCKoOe U IYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEH TpakIaHMHA M pPEANH3alUu €ro IMpas,
IPEJICTAaBICHUEM O MaTEMaTHYECKUX OCHOBaX (YHKUMOHUPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBIICHUH, MPOLIEyp TPakIaHCKOTro oO0IiecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OO0CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUYECKUM NPUMEHEHUEM JOCTHKEHUMN
HayKH, OCO3HAHUEM BaXKHOCTH MOPAJIbHO-3TUUYECKUX MPUHIHUIIOB B JEATEIBHOCTH YUYEHOTO;

3) Tpya0BO€E BOCHIUTAHME:

YCTAaHOBKOM Ha aKTHUBHOE y4YacTHE B PELIEHMM MPAKTUYECKUX 3aJad MaTeMaTH4eCKOU
HAIPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEMaTUYECKOro 00pa30BaHUsS HA MPOTSHKEHUU BCeil
JKU3HU JJIs YCHEIIHON MpOQeCCUOHANBHON EATEIbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHI,
OCO3HAHHBIM BBIOOPOM M IOCTPOCHHEM WHIUBUAYAIbHOH TpPAaeKTOPUM OOpa3oBaHUA U
YKU3HEHHBIX IUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K AMOLIMOHAIBHOMY W O3CTETHUYECKOMY BOCIPHUSATHIO MaTEeMaTHYECKHX
00BEKTOB, 33/1a4, PELICHUN, pPacCyKI€HUIN, YMEHUIO BUJETh MATEMaTHUYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHMA:

OpHUEHTAlMe B JIEATENLHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4yHBIX NpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS YENOBEKa, MPUPOABI U O0OIeCTBa, INOHUMaHUEM
MaTeMaTUYeCKOl Hayku Kak c(epbl 4elIOBEYECKOW NeATeNbHOCTH, 3TaloB €€ pa3BUTHS U
3HAUMMOCTH JJIs1 Pa3BUTHUS [IUBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MAaTeMaTUKH U MaTeMaTUYECKOU
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpPA, OBJAJACHUEM NPOCTEUIIMMHU HaBbIKAMHU
HCCJIEI0BATENBCKON IEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (opMHpPOBaHHE  KYJIbTYPbl  3A0POBbS U
IMOLMOHAIBLHOIO 0JIArONMONyYHsi:

TOTOBHOCTBIO TIPUMEHATH MAaTEMaTHYECKHE 3HAaHUS B MHTEpPEcax CBOEro 310POBbs,
BEJICHUS 3/J0POBOT0 00pasa »KU3HU (3I0pOBOE MUTaHUE, cOATaHCHUPOBAHHBIA PEKUM 3aHITHH U
OTIIbIXa, peryispHas (Qusuyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
IPU3HAHUEM CBOETO MPaBa Ha OMMOKY M TaKOT'O K€ MpaBa JIPyroro 4eiaoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpHEHTalel Ha MpUMEHEHHe MaTeMaTHYeCKUX 3HAHUM JJIs pelieHus 3agad B o01acTu
COXPaHHOCTH OKpY)KaloIlel cpeibl, IMIAHUPOBAHUS IMOCTYNKOB MU OLEHKH HMX BO3MOYHBIX
HOCJEACTBUM Il OKpY’Karolled cpesibl, 0CO3HAHHEM TIJI00aIbHOTO XapakTepa 3KOJIOTHYECKUX
npo0JeM U myTel ux pereHus;

8) ajanTanust K MN3MEHAIOLUMCS YCJI0OBUAM COLMATBHON U NPUPOAHOM Cpelbl:



TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBMSX HEONPEICIEHHOCTH, MOBBIIMICHUIO YPOBHSA CBOEH
KOMIIETEHTHOCTU 4€pe3 IMPAKTUYECKYIO IEATEIBbHOCTh, B TOM YMCIIE YMEHUE YUYUTHCS y IPYTUX
Jro/ied, MpUoOpeTaTh B COBMECTHOM JESTEILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHLIUHU M3
OIbITa IPYTHX;

HE00X0AUMOCTBIO B ()OPMHUPOBAHNN HOBBIX 3HAHWH, B TOM uucie (GOopMyIHpOBaTh UJEH,
MOHATHS, THIIOTE3bl 00 0OBEKTaxX M SBICHHUAX, B TOM UYHUCIIC paHEe HEH3BECTHBIX, OCO3HABATh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYallMI0, BOCIPUHHMATh CTPECCOBYIO
CUTYallU}0 KakK BbI30B, TpeOylOLIUIl KOHTPMEp, KOPPEKTUPOBAaTh NPUHUMAEMble pEIIECHUS U
neicTBus, GOPMYIUPOBAThH U OLIEHUBATH PUCKH U TOCJIEACTBUSA, POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATDI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

Ba3oBble JloruyecKue aeiicTBHS:

® BBIABJISITH U XapaKTepI/I3OBaTI) CYIIIGCTBGHHI)IC HpI/I3HaKI/I MATEMATUYCCKUX O6T)€KTOB,
MOHSTHUI, OTHOIICHUH MEXIy MOHITUSIMH, (HOPMYIHUPOBATH OMpEICNICHUs MOHSITUH,
yYCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKALIMU, OCHOBAHUS JJIsi 0000IICHUS
Y CpaBHEHUS, KPUTEPUHU ITPOBOIMMOIO aHAJIN3A,

® BOCIIPUHUMATh, (OPMYIUPOBATH M MPEOOpPa3OBHIBATH CYXKIEHUS: YTBEPAUTEIbHBIC U
OTpI/ILIaTeJILHI)IG, CAMHHUYHBIC, YaCTHbBIC U O6IIII/I€, YCJIOBHI)IC;

® BBISIBJISITh MaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M IIPOTUBOpPEYMS B (haKTax,
JaHHBIX, H&6JHOIIGHI/I$[X 158 YTBep)KIleHI/I?IX, HpCI[JIaFaTI) KpI/ITepI/II/I IJIsI BBISIBJICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

® JIcjIaTh BBIBOJbBI C HCIIOJB30BAaHUEM 3aKOHOB JIOTHKH, IIGZIYKTI/IBHI)IX U WHAYKTUBHBIX
YMO3aKTFOYCHUN, YMO3aKIIFOUSHUH 110 aHAJIOTUH;

® pa30bupath JOKa3aTeIbCTBA MAaTEMATUUYECKUX YTBEPKIACHUM (IpsiMble U OT MPOTHUBHOTIO),
MPOBOANTH CAMOCTOSITENIbHO HECIIOKHBIE JI0Ka3aTelhCTBA MaTeMaTH4YeCKUX (DaKToB,
BBICTpauBaTh apryMEHTAIMIO, TPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBHIBATH
COOCTBEHHBIE PacCyX/ICHUS;

® BEIOMpATh CIOCOO pelieHus y4eOHON 3amayn (CpaBHHMBATh HECKOIBKO BapHUaHTOB
pGHIGHI/Ifl, BI)I6I/IpaTI) HaI/I6OJ'Iee HOI[XO)IHHII/II\/'I C y‘IéTOM CaMOCTOATECIIBHO BBIACIICHHBIX
KpUTEPUEB).

ba3oBble uccienoBaTeabCKHe JeiiCTBHS .

® IICITOJIE30BATh  BONPOCHI  KAaK  HCCIEAOBATEIbCKUH  WHCTPYMEHT  IO3HAHWS,
dbopmynupoBath BOTIPOCHI, ¢bukcupymomue POTUBOpEUHE, npobiemMy,
CaMOCTOSITENIbHO YCTaHABIMBAaTh MCKOMOE H JaHHoe, (OpPMHpOBATh THUIIOTE3Y,
apryMeHTHUPOBATE CBOXO MIO3UIUI0, MHEHUE;

® [IPOBOJUTH TIO CAMOCTOSATEIBHO COCTABJICHHOMY IIJIaHY HECJOXKHBIA OJKCIEPUMEHT,
HeOOJIBIIIOE HCCIICJOBAaHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BbeKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOOM;

® CaMOCTOATEBHO (DOPMYITHPOBATH 000OIIEHUS U BEIBOJIBI TI0 PE3yJIbTaTaM MPOBEIEHHOTO
HAOIIO/IEHUs, UCCIIECIOBAHUS, OICHUBATh JOCTOBEPHOCTH IMOJYYECHHBIX pPE3yIbTaToB,
BBIBOZOB M 000OIIEHNI;

® IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIECCA, a TAKKE BBIBUTATH MPEATIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.



PatGora ¢ undopmaunmeii:
® BBISIBJIATH HEJAOCTATOUYHOCTh U U30BITOYHOCTh HH(POPMALIUH, JAHHBIX, HEOOXOIUMBIX AJIS
pelleHus 3a1auH;
® BEIONPATh, AHAJIM3UPOBATh, CHUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH HHPOPMALUIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;
e BEIOMpaTh (GOpMYy IPEACTABICHUS MHPOPMALUU U UIUIIOCTPUPOBAThH pelIaeMble 3ajauu
cXeMaMH, AruarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;
® OLICHUBATh HAaAEKHOCTb MH(DOPMALMU IO KPUTEPUSAM, NPEIJIOKEHHBIM YUUTENIEeM WU
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.
KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:
® BOCIIPUHUMATH ¥ (DOPMYyITUPOBATh CYKACHUS B COOTBETCTBHH C YCIOBUSIMH U LEISIMHU
oOIIeHus, SICHO, TOYHO, TPAaMOTHO BBIP@XaTh CBOIO TOYKY 3pEHHS B YCTHBIX U
INUCbMEHHBIX TEKCTax, JaBaTh NOSACHEHMs 10 X0y PELICHMs 3a/1a4l, KOMMEHTUPOBATh
IIOJIy4ECHHBIA pe3yibTarT;
®B X0J/1¢ 00CYXK/EHUs 3aJaBaTh BOIPOCHI 10 CYLIECTBY OOCYX/1aeMOW TeMBI, IPOOJIEMBI,
pemiaeMoil  3ajauM, BBICKA3bIBaTh WUJEHM, HALEJICHHbIE HA IIOUCK PpELICHMS,
COMOCTABJISITh CBOU CYXKIEHUS C CYXACHUSAMH JPYrUX YYAaCTHUKOB JUAJIOra,
0oOHapyKUBaTh pa3INyune U CXOJACTBO MO3ULMI, B KOPPEKTHOH Gopme popMynupoBaTh
pa3HOIJIacHsl, CBOU BO3PAXKECHHUS;
® [IPEJICTABIATh PE3YyJIbTAThl PELICHUs 3aJa4yM, SKCIEPUMEHTA, UCCIIEAOBaHMs, MPOEKTa,
CaMOCTOSITENIbHO BbIOMpATh (opMaT BBICTYIJICHUS C Y4ETOM 3ajad IPE3eHTAluu U
0COOEHHOCTEHN ayAuTOpUY;
® [IOHUMAaTh U UCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOM U MHAMBUYaJIbHOM pabOThl IIpU
pelIeHnH yueOHbIX MaTEMaTUUYECKHX 3a/1a4;
® [[PUHUMAThH 1I€JIb COBMECTHOM JESITENbHOCTH, IUIAHUPOBATh OPraHU3aLUI0 COBMECTHOM
paboThl, pacmpenensTh BHABI pabOT, JOOroBapuBaThbcs, OOCYXKIaThb IMpoLEcC MU
pe3yiabTaTr paboThl, 00001aTh MHEHUS HECKOJIBKUX JIFOACH;
® y4acTBOBaTh B IPYNIOBBIX GopMax paboTsl (00CykeHNs, OOMEH MHEHHUSIMHU, MO3TOBbIE
IITYpMBl M JApYTHE), BBINOJHATH CBOI YacTb pabOThl M KOOPJIMHHPOBATH CBOHU
JIeMCTBUS C IPYTHMU YJI€HaMU KOMaH/Ibl, OLIEHUBATh KA4eCTBO CBOETO BKJIAa B OO
IPOAYKT MO KPUTEPHSM, CHOPMYITHPOBAHHBIM YyUaCTHUKAMU B3aUMOACHCTBHUS.
PeryasiTuBHble yHUBepcaibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:
© CaMOCTOSITEIBHO COCTaBJIATh IIJIaH, aJrOPUTM pEeHIeHHs] 3aJaud (WIM €ro 4acTh),
BBIOMpPATh CHOcO0 pemeHuss ¢ y4€TOM HMMEIOUIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTHPOBATh BapUAHThl PELIEHUN C Yy4ETOM
HOBOM MH(OpMaIuu.
CaMOKOHTPOJIb, SJMOIIHOHAIbHBIH HHTEJVIEKT:
®BJIZIETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI MpoLiecca W pe3ysbTara perieHus
MaTeMaTUYECKOH 3a7auu;
® [IpE/IBUJIETh TPYJHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh NpPH PEIICHUH 3a]la4d, BHOCUTH
KOPPEKTHBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENbCTB, HAWJEHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEN;



® OLICHUBATb COOTBETCTBUE DPE3YJIBTATA JNEATECIBHOCTU IIOCTABICHHOM LENM U YCIOBUSAM,
OOBSICHATH MPUUYMHBI JOCTHKEHHUS WIM HEJOCTHXKEHHUS ILEeJH, HaXOAWTh OIIUOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATDI

K konmy oOyuenuss B 7 kJjacce oOydaroUMiics MOJYYUT CIEIYIOLUE IMpEeIMETHbIE
pe3yNbTaThl:

Yuciia 1 BLIYUCICHUSA

BeinonHATe, coyeras yCTHble M NHMCbMEHHbIE NPUEMBI, apu(PMETHUECKUe AECUCTBUS C
palOHaIbHBIMU YHCIIAMHU.

HaxoauTe 3HaueHHWs] YHCIOBBIX BBIPAKEHUH, NMPUMEHSTH pPa3sHOOOpa3HbIE CHOCOOBI U
npuéMbl BBIYUCIICHHUS 3HAUEHHH JPOOHBIX BBIPAKCHHUU, COAEPIKAIIMX OOBIKHOBEHHBIC H
JeCATUYHbIE JPOOH.

[Tepexoaute OT 0JHOM (HOPMBI 3amMCU YKMCEN K ApYroi (mpeobpa3zoBbIBaTh AECCATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYACTHOCTH B OECKOHEYHYIO
JECSTUYHYIO 1pO0Bb).

CpaBHUBATh U YIOPSAJOYNBATH PALIMOHAJIBHBIE YUCIIA.

OxpyrisTh uucna.

BBINONHATE NPUKUAKY W OLIEHKY PE3yJIbTaTa BBIYMCIEHUM, OLICHKY 3HAYEHUN YHMCIIOBBIX
BBIPAKECHUM. BBIMOIHATE JEMCTBUSA CO CTENIEHSAMU C HATypaJIbHBIMU IIOKA3aTEISIMH.

IIpuMeHATh IPU3HAKK JEIUMOCTH, PA3JI0KEHUE HA MHOKUTEIN HATYPAIBHBIX YHCEIL.

Pemare nNpakTHMKO-OPUEHTUPOBAHHBIE 3aJaud, CBS3aHHBIE C OTHOILICHHUEM BEJIUYMH,
IIPONOPLUOHAIIBEHOCTBIO BEIMUMH, IPOLEHTAMH, UHTEPIIPETUPOBATh PE3YJIbTaThl PEIICHUS 3a1a4
¢ Y4ETOM OrpaHUUYEHUH, CBSI3aHHBIX CO CBOICTBAMM pacCMaTpUBaeMbIX OOBEKTOB.

Auredpanyeckune BbIpaKeHUs

Hcnonb3oBathk anrebpanyeckyro TEPMUHOJIOTUIO U CUMBOJIUKY, IPUMEHATH €€ B Ipoliecce
OCBOCHHMS yueOHOT0 MaTepuana.

Haxonuth 3HaueHns OyKBEHHBIX BBIPQXKEHUN MTPU 3a/1aHHBIX 3HAYEHMSIX IEPEMEHHBIX.

BoinonHATe npeobpazoBaHus 1EI0r0 BbIPaXXEHUs] B MHOTOWIEH MPHUBEAEHUEM MOI0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINIONIHATE  YMHOXKEHHME OJHOYICHA HA MHOIOYIEH M MHOIOWIEHAa HAa MHOTIOYJIEH,
NPUMEHSTH (POPMYIIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

Ocy1ecTBIsATh pa3ioKEeHNE MHOTOWIEHOB HA MHOMKUTEIM C IOMOIIbIO BBIHECEHHS 3a
CKOOKM OOIIero MHOKUTENS, TPYNIMPOBKHU ClaraeMbIX, MPUMEHEHHUsI (POpMYN COKpPAIIEHHOTO
YMHOKCHHS.

[IpumensiTh npeoOpa3oBaHUS MHOTOWIEHOB Uil pEUIeHHs pPa3MyHbBIX 3a1ad U3
MaTE€MaTHUKH, CMEXXHBIX IIPEIMETOB, U3 PEaIbHON PAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MOKa3aTeNsIMH Ul IpeoOpa3oBaHuUs
BBIPAKCHU.

YpaBHeHHUsI M HEPABEHCTBA

Pemars nuHelHBbIE ypaBHEHHUSI C OJHON MEPEMEHHOM, MPUMEHsISl MpaBuiia Mepexoaa OT
UCXOJHOTO YpPaBHEHHUS K pPaBHOCUIBHOMY eMy. lIpoBepsATb, sBIIAE€TCS JIM YHUCIO KOpPHEM
YPaBHEHHS.

[TpumeHnsTh rpadpuueckre METO bl IPH PEIICHNN JIUHEWHBIX YPAaBHEHUN U UX CHCTEM.

[TonGupath mpUMepsI Map YKce, IBISIOMINXCS pelIeHHeM JMHEHHOr0 ypaBHEHUS C IBYMS
[IEPEMEHHBIMHU.



CtpouTh B KOOPAMHATHOW TUIOCKOCTH TpaduK JHWHEWHOTO YpaBHEHUS C JBYMS
MIEPEMEHHBIMH, MOJIb3YACh IPpaUKOM, TPUBOIUTH IPUMEPHI PEIIICHUS YPABHCHHUS.

Pemats cucrteMbl ABYX JIMHEHHBIX ypaBHEHUH C JBYMs IE€PEMEHHBIMH, B TOM YHUCIIE
rpagu4ecKy.

CocTaBiATh M pellaTh JMHEWHOE YpaBHEHUE WM CUCTEMY JIMHEMHBIX YpaBHEHUH IO
YCIOBUIO 3a/layl, HWHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/ayd IOJIy4YEHHBIN
pe3ynbTar.

DOyHKIUHA

N300paxaTb Ha KOOPAWHATHOW NPSIMONH TOYKH, COOTBETCTBYIOUIME 3aJlaHHBIM
KOOpAMHAaTaM, Jy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHUCIOBBIE INPOMEXYTKH Ha
anreOpandecKoM s3bIKE.

OtMeuaTp B KOOPAMHATHOM IUIOCKOCTH TOYKM IO 33JaHHBIM KOOpAMHATaM, CTPOUTh
rpaduku TuHeHHbIX QyHKIMHA. CTpouTh rpaduk GyHKIUU y = [X|.

OnwuceiBaTh € MOMOIIBIO (YHKIMKA M3BECTHBIE 3aBUCUMOCTH MEXIY BEIWYHMHAMU:
CKOPOCTb, BpEMs, pacCTOSIHME, 1I€Ha, KOJIMYECTBO, CTOUMOCTb, IPOU3BOJUTEIBHOCTb, BpEMS,
00BbEM paboTHI.

Haxoauth 3HaueHue GyHKINH 110 3HAYCHUIO €€ apTryMeHTa.

[Tonumate rpadudeckuii crocod MpeACTaBICHUS M aHANW3a UHPOPMALUHU, U3BIEKATh U
UHTEPIPETHPOBATH HHPOPMAITUIO U3 TPa(QUKOB PEATBHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K konmy oOyuenus B 8 kiacce oOydaromuiics MOMYYHT CIEAYIOUIUE pEeIMETHBIC
pe3ynbTaThl:

Yuciia ¥ BbIYHMCICHHSA

Hcnonp30BaTh HayallbHbIE NPEACTABJICHUS O MHOXECTBE ACUCTBUTEIBHBIX YHCEN I
CPaBHEHHMsSI, OKPYIJICHUS M BBIYHCICHUHN, H300pa)kaTh [IEHCTBUTENBbHBIE YUCIIA TOYKAMU Ha
KOOPJUHATHOW MPSIMOIA.

[TpumeHsTh TOHATHE apU(METUUYECKOrOo KBAJpPaTHOIO KOPHS, HAaXOJIUTh KBaJpaTHBIE
KOPHM, UCIIOJIB3YS MPU HEOOXOJUMOCTH KaJbKYJIATOP, BBIMOIHATH MIPEe0Opa30BaHuUs BHIPAXKEHUH,
coJiepKalliX KBaJpaTHbIE KOPHHU, UCIIOJb3Yys CBONCTBA KOPHEH.

Hcnonb3oBate 3amucu OONBIIMX W MajbIX YHMCENT C MOMOIIBIO JECATUYHBIX ApoOei u
crenenel yucina 10.

Auaredpanyeckune BbIPaKeHHUs

[IpuMeHsTh TOHSATHE CTEMEHH C IIENIbIM IOKa3aTelieM, BBIMOIHATh MPeoO0pa3oBaHUS
BBIPAKXECHU, CONEPIKALUX CTENEHU C LEIbIM IIOKA3aTENEM.

BbINONHATE TOXAECTBEHHBbIE MPEOOpPa30BaHUs PALMOHAIBHBIX BBIPAXKEHUH Ha OCHOBE
IpaBWJI AEMCTBUM HaJ MHOTOWIEHAMH U anreOpandyecKuMy JpoOsiMH.

PacknanpiBaTh KBaApaTHBIA TPEXUIEH HA MHOKUTEIH.

[IpumensTh TpeoOpa3oBaHUs BBIPAKEHUN NS pEHICHUS pPa3IU4yHBIX 33Jad U3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEaTbHONU MPAKTHKU.

YpaBHeHUsI M HEpaBEHCTBA

Pemiate nuHeliHble, KBapaTHbIE YPABHEHUSI U pallMOHAIbHBIE YPABHEHUS, CBOASILINAECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IByMs IE€PEMEHHBIMU.

IIpoBOINTH MpOCTENIINE UCCIIENOBAHNS YPAaBHEHU U CUCTEM YPAaBHEHHI, B TOM YHUCIE C
INPUMEHEHHEM TpapUuecKux IMpeAcTaBiIeHU (yCTaHABIMBAaTh, MMEET JIM YpaBHEHUE WIIU
CUCTEMA YPaBHEHMH PEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).



[TepexoauTh OT CIOBECHOW (GOPMYIMPOBKH 3amadyrl K €€ anreOpandeckod MOJeNTu C
MOMOIIBI0 COCTABIICHUS YPAaBHEHHSI WJIM CHCTEMBbl ypaBHEHHWI, WHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 33Ja4M TMOJTY4YEHHBIN pe3ysbTaT.

[IpuMeHsTh CBOICTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHHUS, OILICHKH, PelllaTh JIMHEIHbIE
HEPAaBEHCTBA C OJIHOM NEpPEeMEHHOM W WX CHCTEMbl, JaBaThb TIpaUUYECKyl0 HILTIOCTPAINIO
MHOYECTBa PEIICHU HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[lonnmate ¥  HUCHONB30BaTh (YHKIUOHATIBHBIE TMOHATHUS W S3BIK  (TEPMUHBL,
CUMBOJINYECKHE OOO3HAYEHHUS), ONPEACNATh 3HAYeHHE (PYHKIHMHM IO 3HAYCHHIO apryMeHTa,
OTIpeNeNATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.

Crpouts rpaduku 371eMeHTapHbIX (GYHKIUN BUIA:

y=k/x, y=x2, y=x3,y = [x|, y = VX, OIIUCBIBATb CBOMCTBA YHCIOBOIl (PDYHKLHH IO &
rpaduxy.

K xonmy oOyuenus B 9 kiacce oOydaromuiics TMONTYYHUT CIEAYIOUIUE pEeIMETHBIC
pe3yabTATHI:

Yucjia ¥ BBIYHCIEHHUSA

CpaBHUBATH U YIIOPSAIOUYMBATH PALIMOHAIBHBIE H UPPALIMOHAIILHBIE YUCIIA.

BrmonusaTe apudmeTrnueckue AeCTBHUS C pallMOHAIBHBIMHU YHMCIaMH, COUYeTas YCTHBIC U
MUChMEHHBIC TPUEMBI, BBITIONHATH BEIYUCIICHUS C UPPAIIMIOHATHHBIMU YHCIIAMH.

Haxonute 3HaueHMs cTeneHel C HEeNbIMHA MOKa3aTeIsIMH U KOPHEW, BBIYMCIISTh 3HAYCHUS
YHCIIOBBIX BBIPAXKECHUH.

OKpyrisTh JAEWCTBUTENbHBIC YHCIIA, BBIMONHITh MNPUKHUIKY pe3yabTaTa BBIYHCICHUH,
OLICHKY YHMCIIOBBIX BBIPAKCHUH.

YpaBHeHUSs] U HEPABEHCTBA

Pemarr nuHEWHBIE W KBaJIpaTHBIC YpPaBHCHHS, YpaBHEHHS, CBOJIIMECS K HUM,
npocTeime ApoOHO-PalMOHAIbHbIE YPaBHEHUS.

Pemarh cuctembl IBYX JIMHEWHBIX YpPaBHEHHMH C JBYMsI IEPEMEHHBIMH U CHCTEMBI JABYX
YpaBHEHHIA, B KOTOPHIX OJHO YpaBHEHHE HE SIBIISICTCS TMHEHHBIM.

Pemrate TekcToBBle 3amauM  anreOpandecKMM CIIOCOOOM C ITOMOIIBIO COCTaBJICHUS
YpaBHEHHUS WJIM CUCTEMBI IBYX YPaBHEHUH C IBYMS MEpPEMEHHBIMU.

[TpoBoaUTH MpoOCTENIIME UCCIEIOBAHNS YPABHEHUI U CUCTEM ypaBHEHMH, B TOM UYHUCIIE C
npUMEHeHHeM TpadUYecKuX TPEICTaBICHUH (yCTaHaBIMBaTh, MMEET JH YpaBHEHHE WU
crcTeMa YpaBHEHUI peIlIeH s, €ClIi UMEET, TO CKOJIBKO, U ITpoYee).

Pemars nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)xarTh pelICHHE
HEPaBEHCTB Ha YHCIIOBOW MPSIMOM, 3aMUCHIBATH PEIIEHUE C MTOMOIIBI0 CHMBOJIOB.

Pemate cucTembl JTMHEWHBIX HEPaBEHCTB, CHCTEMBl HEPABEHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pakaTh pEIIeHHE CUCTEMbI HEPAaBEHCTB HA YMCIIOBOW MPSMOW,
3aIMMCBIBATh PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPH PEIICHUN PA3IMYHBIX 3a7ad.

DOyHKIUHA

Pacmo3HaBaTh QyHKIIMHM U3y9eHHBIX BHIOB. [I0Ka3bIBaTh CXEMAaTHYECKH PACIIOIOKEHHUE HA

KOOPJAMHATHOM mockocTu rpadukoB GyHkimil Buga: Y = kx, y =kx + b, y = k/x, y = ax2 + bx +
C,y=x3, y= VX, y = |X|, B 3aBUCHMMOCTH OT 3HA4YeHUI KOA(PPHUIIMEHTOB, ONMUCHIBATH CBOMCTBA

GyHKIHIA.



Crtpouts M M300paXkaTh CXEMaTH4YEeCKH TpadUKH KBAaAPATUYHBIX (YHKIUH, ONHCHIBATH
CBOMWCTBA KBaIPATUYHBIX (DYHKIMNA MO UX TpadrKaMm.

Pacno3naBare  kBazpatnyHyro (QyHKIMO 1o  ¢Gopmyie, TPUBOAUTH  MPUMEPHI
KBaJIpaTUYHBIX (QYHKINHI U3 peanbHON KU3HH, QU3HKH, TEOMETPHH.

YucioBble MOCI€10BATETLHOCTH U IPOTPECCHH

Pacno3naBate apu(METHUECKYI0O U T€OMETPUUECKYIO0 MPOTPECCHU MPH Pa3HBIX CIOCO0ax
3aJjaHus.

BBIMOMHATE BBIYMCICHHS C HWCIOIB30BaHUEM (OPMYJ N-TO YieHa apu(PpMETHYECKOH u
reOMETPUYECKON IPOrPeCcCuii, CyMMBI IIEPBBIX N YICHOB.

N300pakaTh 4ieHbl OCIE0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON TIOCKOCTH.

Pemate 3amaun, cBSi3aHHBIC C YHUCIOBBIMU IOCITIEIOBATEIBHOCTSIMU, B TOM YHUCIIE 33]a4d
U3 peasibHOM KHU3HHU (C UCIOIb30BaHHEM KAJIBKYJISATOPA, IU(PPOBBIX TEXHOJIOTHN).



TeMmaTH4ueckoe INIAHUPOBAHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHHe pa3/iesioB H TeM nudpoBbIe
Ne /i P Konrtpoannbie | Ipakruuyeckue (mudpp )
NMpOrpamMmbl Beero odpa3oBaTejbHbIE
padoThI padoThI
pecypchl
1 Yucia u BeIUUCIICHUS. PalinoHalIbHbBIE o5 1 bubmuorexa [JOK
qyyciia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AnrebOpandecKkue BhIPaXKCHHUS 27 1 httos://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
3 ¥ paBHEHHS 1 HEPABCHCTRA 20 ! https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
4 Koopaunats! u rpapuku. OyHkuuu 24 1 httos://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
> Tosroperme u 0bobmenne 6 . https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 5 0



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne /i P Konrtpoannbie | Ipakruuyeckue (1udpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
bubmuoreka [JOK
1 Uucna u Beruncienus. Ksagparasle KopHU 15 https://m.edsoo.ru/7fA17af8
5 Uucna u Berunciaenus. CTEeHsb ¢ 1ebIM 7 bu6mmoreka [IOK
[I0Ka3aTeeM https://m.edsoo.ru/7f417af8
Anrebpanyeckue BbIpaKEHHUS. bubnuoreka [IOK
3 S 5 1
KBagparsslii TpéxusneH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKue BoIpaKCHUS. 15 1 bubnunoreka [JOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnuorexa [JOK
YpaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CUCTEMBI 13 bubnuotexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 PyHKIuH. OCHOBHEIE NOHATHS S https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
o DyHkuHu. qucnosIe PyHKiHH o https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
1 IT 1
0 OBTOPCHHE i 0000ICHHE 6 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0



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

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uuppoBbIe
Ne /i P Konrtpoabnbie | Ilpakruueckue (upp )
NPOrpaMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypchl
1 Yucna u BelunucieHus. JlelicTBUTEIbLHbBIC 9 bubnuorexa [JOK
qucIiIa https://m.edso0o.ru/7f419d08
5 YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnmnoreka [HOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnuorexa [IOK
YpaBHEHUN https://m.edso0o.ru/7f419d08
bubmnoreka IIOK
4 YpaBHeHus 1 HepaBeHCTBa. HepaBeHCcTBa 16 1 https://m.edsoo.ru/7f419d08
bubnuorexa [JOK
° Dy 16 1 https://m.eds00.ru/7f419d08
bu6nuorexa [IOK
q 1 1
6 HCJIOBBIE ITOCIIEN0BATEIBHOCTH 5 https://m.eds00.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 AL 18 1 bu6nuorexa [IOK
3HAHUM https://m.eds00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0
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