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MNOACHUTEJIBHASA 3AIINCKA

Anrebpa sBIsIETCS OJHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMA: OHA
o0ecreunBaeT U3y4yeHue JIPyrux AUCLUILINH, KaK €CTECTBEHHO-HAayYHOI'0, TAK U T'YMaHUTApHOIO
LIUKJIOB, €€ OCBOEHHE HEOOXOIUMO AJIS MPOJOJDKEHUSI 00pa30BaHMs U B ITOBCEIHEBHOMN >KHU3HU.
PazButne y oOydaromuxcs Hay4dyHBIX THPEACTABICHUH O TPOMCXOXKIECHHH M CYIIHOCTH
anreOpandyeckux aOCTpakIMid, crocode OTpaKEHUS MaTeMaTHYeCKOW HayKoW sBIEHUH U
IPOLIECCOB B INPUPOAE U OOIIECTBE, POJM MAaTeMaTHYECKOrO0 MOJEIMPOBAHUSA B HAyYHOM
IIO3HAHUU U B INPAKTHKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KAa4eCTB
MBIIUICHHSI, HEOOXOAUMBIX JJISl aJalTallid B COBpPEMEHHOM IHdpoBom obmecTtBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIIJICHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBAaTb CBOM
JecTBUS U BBIBOJBI, (OPMYIHPOBaTh yTBepKIeHUs. OCcBOeHUE Kypca ajireOpbl o0ecreynBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYJalOIUXCA: OHHM HCIOJB3YIOT JCAYKTUBHBIE H
UHIYKTHBHBIE PACCYXACHUs, 0000IIEHNE M KOHKPETH3alUIo, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mnpenanoyaraeT 3HAYUTEIbHBIH OO0BEM CaMOCTOSTEIBHON JEATEIbHOCTU
o0yyaroImuxcs, IO3TOMY CaMOCTOSTEIbHOE pELIeHHWEe 3a7ad  SBISIETCS  peanu3aunueit
JeSITEIbHOCTHOTO MPUHIIMIIA O0YYEHUSI.

B crpykrype mnporpammbl y4eOHOro Kypca «Andredpa» sl OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHHUMAIOT COJEpKATeIbHO-METOAMYECKUe JIMHUM: «Yucna u
BBIUUCIICHUS», «ANreOpandeckue BbIPRXKEHUS», «YpaBHEHHS M HEpaBeHCTBa», «DyHKIUMY.
Kaxnas u3 3Tux conepkaTeabHO-METOANYECKUX JIMHUI pa3BUBAeTCs Ha MPOTSHKEHUU TPEX JIET
U3y4eHHs Kypca, B3aUMOJICHCTBYS C IPYTMMH €T0 JIMHUSMH. B Xo/1e n3ydeHus: yueOHOTO Kypca
00y4aromuMCs TPUXOANUTCS JIOTUIECKH PacCyKAaTh, UCIIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eGHOro Kypca «Anaredpay BKIIOUEHBI HEKOTOPbIE OCHOBBI
JIOTMKH, MpPEJICTAaBICHHbIE BO BCEX OCHOBHBIX pa3/eiax MaTeMaTHYecKoro oOpa3oBaHUS H
CIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIOUIMMHCS OCHOB YHHBEPCAIHHOTO MAaTEeMaTHYECKOTO
s3pika. CopeprKaTeIbHOM U CTPYKTYPHOH OCOOEHHOCTBIO Yy4eOHOTO Kypca «Anredpay siBiseTcs
€ro MHTETPUPOBAHHBINA XapakTep.

Conepxanne nMHMM «UMcaa M BBIYUCIEHUS» CIYKUT OCHOBOH JUIsl JasbHEHIero
U3yYeHHs] MaTeMAaTHUKH, CIIOCOOCTBYET Pa3BHTHIO Y OOYYArOIIUXCS JIOTUYECKOTO MBIILICHUS,
(bOpMHpPOBaHUIO YMEHHsSI TIOJB30BAThCS ANTOPUTMAMHM, a TAK)Ke MPUOOPETECHHIO MPAKTUIESCKUX
HaBBIKOB, HEOOXOJMMBIX JJIsi MOBCEJHEBHOHN XHU3HHU. Pa3BUTHE MOHATHA O YMCIEe HAa YpPOBHE
OCHOBHOT'O 00I1[ero oO0pa3oBaHUsl CBSI3aHO C PAlMOHAIBHBIMU U UPPALMOHATIBHBIMH YHCIAMH,
dbopMHUpPOBaHUEM TIPEACTABICHUN O MEHCTBUTEIHHOM YHKCIE. 3aBEPIICHHE OCBOCHUS YHUCIOBOM
JUHUW OTHECEHO K CpeHeMY o01IeMy 00pa30BaHHUIO.

Conepxanne JByX anreOpauecKux JHMHUH — «AnreOpanyecKkue BBIPAKECHUA» U
«YpaBHEHUSI U HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHUPOBAHUIO Yy  OOydarOIIMXCS
MaTeMaTHYECKOTO ammapaTra, HEOOXOIUMOTO IS pemIeHHs 3aJad MaTeMaTHKH, CMEXKHBIX
IPEIMETOB U MPAKTUKO-OPUEHTUPOBAaHHBIX 3a7ad. Ha ypoBHE 0CHOBHOIO 0011ero 0opa3zoBaHus
y4eOHbI  MaTepuan TpYyNIUPYeTcs BOKPYr  palMOHANBHBIX  BhIpakeHUH.  Aunrebpa
JIEMOHCTPHUPYET 3HAUEHUE MAaTEeMAaTUKU KaK s3bIKa JUIS MOCTPOSHHSI MAaTEMAaTUYECKUX MOJIETICH,
ONHKCaHMsI MPOLECCOB U SIBICHUM peanbHOro Mupa. B 3amaun oOyueHus anredpe BXOIAT Takxke
JapHeHIee pa3BUTHE aITOPUTMHUYECKOIO MBIIIJIEHUA, HEOOXOAMMOIo, B YacTHOCTH, JIs
OCBOCHMS Kypca HWH(GOpPMATUKH, M OBJIQJCHUE HABBIKAMU JEAYKTUBHBIX PaCCYKICHHM.



[IpeoOpa3zoBanre CUMBOJIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpaKEHUs, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxanne  (yHKIMOHATBHO-TPAUUECKOW  JIMHUM  HAIeIeHO Ha  TOJy4YeHHUe
0o0y4JaromuMucs 3HaHUN 0 QYHKIMIX KaK BayKHEHIIed MaTeMaTUYeCKON MOJAENH ISl ONMUCaHUS
U HCCJIEeIOBaHUSl pa3HOOOpa3HBIX IMPOILIECCOB U SIBJICHHM B mpupoje U obmiectBe. M3yueHue
MaTepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYaIOLIMXCS YMEHHUS HCIIONb30BaTh pa3IHMuHbIC
BBIpa3UTENbHBIC CPEJICTBA S3bIKAa MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHT BKJIaJ] B (hOpMHUPOBAHKE MPEICTABICHUN O POJIM MAaTEMATUKH B Pa3BUTHH LUBUIN3ALUU
U KYJBTYpBI.

CornacHo ywyeOHOMy IutaHy B 7-9 Kkiaccax wu3ydaercs Y4eOHBIH Kypc «AunreOpay,
KOTOPBII BKIIIOYAET CIEAYIOIINE OCHOBHBIE pa3Jesibl cofepxaHus: «Yuciaa ¥ BBIYHCICHUS»,
«AnreOpanyecKkue BIpaKEHUN», «Y paBHEHUS U HEPABEHCTBAY, «DyHKIIUNY.

Ha u3yuenue yuebHoro kypca «Anredpa» orogutcs 306 4acos:

B 7 kimacce — 102 gaca (3 yaca B HEIeNIO),

B 8 kimacce — 102 gaca (3 yaca B HEIeNIO),

B 9 kiacce — 102 yaca (3 yaca B HEICIIO).



COAEPXKXAHUE OBYUEHUA

7 KIIACC

Yuciia 1 BIYMCICHUSA

JpoOu OOBIKHOBEHHbIE U JECATUYHBIE, NEPEXOoA OT OAHON (opMmbl 3amucu Apoled K
apyroi. IloHATHE palMOHAIIBHOIO YMCIIA, 3aIIMCh, CPABHEHHE, YIIOPAJOUYNBAHUE PALIMOHAIBHBIX
qucen. ApudMeTHuecKue IeHCTBUS ¢ pallMOHAIBHBIMU YHCIaMU. Pemenue 3amad u3 peaabHOR
IPAaKTUKU Ha 4acTH, Ha ApoOHu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelleM: OIpelesieHHe, IpeoOpa3oBaHue BbIpaKEHUH Ha
OCHOBE OTIpE/ICIICHHUS, 3aIUCh OOIBIIUX 4ncenl. [IpomenHTsl, 3anich MPOIEHTOB B BUJE IpOOH U
IpoOu B BHJIE TPOIEHTOB. TpHU OCHOBHBIC 33[a4d HA MPOIICHTHI, PEUICHUE 33a]ad U3 pealbHOU
IIPAKTUKU.

[TpuMeHeHne NPU3HAKOB AE€IMMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATYPaJIbHbIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IpsiMasi U 0OpaTHasi IPONOPLIMOHATBHOCTH.

Auredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAKEHUS C NEepeMEHHOW. [lomycTumble 3Ha4YeHUs
nepeMeHHbIX. IIpencraBieHue 3aBUCMMOCTH MEXAY BeIMYMHAMH B BHJE (OPMYJIbI.
Beraucnenus o gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKIACCTBEHHO paBHBIC
BBIPAXEHMSI, IIPaBUJIa MIPEOOpPa30BaHUs CYMM U IPOM3BEIEHUH, IpaBUila PaCKPbITUS CKOOOK U
NpPUBECHUS IOJJOOHBIX CIIaraeMblX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIEM.

OpHounenbl 1 MHorouwleHbl. CreneHb MHOrousaeHa. CioXeHHue, BBIYMUTaHUuEe, YMHOKEHHE
MHOTOWIEHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBaJpaT CyMMbl M KBaJpaT pPa3HOCTH.
dopmyna pa3HOCTH KBaJpaToB. Pa3noxkeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHHus! M HEPABEHCTBA

VYpaBHeHHEe, KOpEHb YpaBHEHHMs, IIpaBuia MpeoOpa3oBaHUsl ypaBHEHUS, PaBHOCUIBLHOCTD
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pellleHue JIMHEHHBIX ypaBHeHHI. CocCTaBlI€HHME YpaBHEHHUH IO YCIOBHUIO 3ajadd. PemieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JluneitHOe ypaBHEHHE C ABYMs NepeMeHHbIMU M ero rpaduk. Cucrema JBYyX JIMHEHHBIX
YpaBHEHMI ¢ JBYMs NepeMeHHbIMH. PelieHune cucreM ypaBHEHHMH CIOCOOOM IOACTAaHOBKH.
IIpuMepsl pelIeHns TEKCTOBBIX 3aa4 ¢ ITIOMOIIBIO CUCTEM YPaBHEHUI.

DOyHKIUHA

Koopannara Toukm Ha mnpsMod. UucioBble NpOMeXyTKH. PaccTrosiHue Mexny IByMs
TOYKaMHU KOOPJAMHATHON MIPSMOM.

[TpsamoyronbHas cuctema koopauHatT, ocu OX m Oy. AOcmucca W opauHAaTa TOYKU Ha
KoOpAnHATHOM miockocT. Ilpumeps! rpadukos, 3agaHHbIX (opMynamu. UreHue rpadukoB
peanpHBIX 3aBuUcuUMOcTei. [lonsarne ¢dynkumn. [padux dyakuum. CpoiicTBa GYHKINMA.
Jlunetinas ¢pynkuus, e€ rpadpuk. ['padux ¢pynkuuu y = [X|. I'padudeckoe perenne JTHMHEHHBIX
YPAaBHEHUU U CUCTEM JIMHEMHBIX YPABHECHUIA.

8 KUIACC

Yuciia 1 BLIYUCJICHUA



KBaaparueiii kopeHb u3 uucia. [lonstue 00 wuppanuoHanpbHOM dwmcie. [lecaTuuHbie
npuOJIMKEHUST UPPALMOHANBHBIX Yncesl. CBoWCTBA apu(PMETHIECKUX KBAJPATHBIX KOPHEH U MX
IPUMEHEHHE K MpeoOpa30BaHUIO YHCIOBBIX BBIPAXKEHHM M BBIYMCIECHUSAM. JlelicTBUTEIbHBIE
YHcla.

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

AulredpanyecKkue BbIpasKeHUs1

KBagparHblil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIHN.

Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anreOpanueckor npodbu. CrokeHue,
BbIUWTAaHUE, YMHOXKEHHE, JelieHUue aiaredpandyeckux apoOeil. PanmuoHanbHble BBIPAXKEHUS U UX
peoOpazoBaHue.

YpaBHeHusI U HEPaBEeHCTBA

KBanpatHoe ypaBHeHue, (opMmyna KOpHEHl KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemennie ypaBHeHM, CBOASAIIMXCA K JHHEWHBIM U KBaapaTHbIM. Ilpocreiimme npoGHO-
palUOHAJIbHbIE YPABHEHUS.

I'paduueckas uHTEpIpeTallds YpPaBHEHUN C JBYMS NEPEMEHHBIMH M CHUCTEM JIMHEWHBIX
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
JIMHEVHBIX HEPABEHCTB C OJTHOW IEPEMEHHOM.

DOyHKIUHA

[Tonsitue ynkuuu. O6macTh onpeaeneHns U MHOXKECTBO 3HaueHui (yHKuu. CrnocoObl
3aanus QyHKIUH.

I'padux Qynxmuu. UYrenue cBoicTB ¢(yHKIMM 1o e€ rpaduky. Ilpumepsr rpadukos
(GyHKIMH, OTpa)karoluX peaabHble TPOLECCHI.

@YHKINY, ONUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO MPONOPIHOHAIbHBIE 3aBUCUMOCTH, HX
rpaduxu. Oynxupn y = X2,y = X3, y = VX, y=|x|. ['paduteckoe pemeHne ypaBHeHH i CHCTEM
YpaBHEHUM.

9 KJIACC

Yucia v BbIYUCTICHUSA

PanmonaneHble uncia, UppallMOHANbHBIE YHMCIA, KOHEYHbIE U OECKOHEYHBIE IECATUYHbBIE
npodu. MHOXECTBO JI€HCTBUTENBHBIX YHCEN, ACUCTBUTENbHBIE 4YHCIA KaK OECKOHEYHBIE
JecATU4YHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXKECTBOM
JIEMCTBUTEIIbHBIX YNCET U KOOPAUHATHOMN MPSIMOM.

CpaBHeHue JEHCTBUTENBHBIX YHCEN, apupMEeTHUYeCKUe NEeUCTBUSA C JAEUCTBUTEIbHBIMU
YHUCIIAMH.

Pasmepsl OOBEKTOB OKPYKAIOLIETO MHpPA, IUTEIBLHOCTH IMPOLECCOB B OKPYXKAIOIIEM
MUDE.

[TpubnnxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMMKeHHUs. OKpyrieHue yucel.
IIpuknaka v OLEHKA pe3yJIbTaTOB BEIYMCICHHUMN.

YpaBHeHHUS M HEPaBEHCTBA

JIuneitnoe ypaBHeHue. Penienue ypaBHeHUH, CBOJAAIIUXCS K TUHEUHBIM.



KBampatHoe ypaBHeHue. Pemienue ypaBHEHHU, CBOISAIIMXCA K  KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl penieHuss ypaBHEHUN TpeTbeld M 4YETBEPTOM CTENEHEH
Pa3I0KEHUEM Ha MHOKUTEIIN.

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

VYpaBHeHUe C ABYMS NEpeMEHHBIMH U ero rpaduk. PemieHue cuctem ABYX JTUHEWHBIX
YpaBHEHUM C JBYMsSl NEPEMEHHBIMU. PemieHne cucrteM IBYyX YpaBHEHHUM, 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.

Penienne JIMHEHHBIX HEPABEHCTB C OJHOW IepeMeHHOW. Pemienue cucreM IMHEMHBIX
HEpaBeHCTB C OJHOW mepemeHHOW. KBanpartHble HepaBeHcTBa. ['padumueckas MHTeprpeTanus
HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIBYMsI [IEPEMEHHBIMH.

DOyHKUUHA

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

I'paduxn dynkrmit: y = kX, y = kx + b, y = k/x, y = X3, y = VX, Y = |X| 1 ux cBoiicTsa.

Yucii0BbIe NMOCIEI0BATEIbHOCTH U NPOrPECcCUH

[TonsiTe YMCIOBON MOCIENOBATEIBHOCTH. 3aJaHUE MOCIIENOBATEIbHOCTH PEKYPPEHTHON
bopmynoit u popmysoit N-ro wieHa.

Apudpmernueckass U reomerpuueckas — mnporpeccur.  ®Dopmynsl  N-ro  4jeHa
apupMeTUYECKO U FTeOMETPUUECKON MPOTPECCHii, CyMMBbI MIEPBHIX N YJICHOB.

N300pakeHre 41WieHOB apu(PMETHUECKOW M TeOMETPUYECKOM Mporpeccuii TOUYKaMu Ha

KOOPJMHATHOM IJIOCKOCTHU. JINHENHBIN 1 SKCIOHEHIUAIbHBIN pocT. CII0KHbBIE IPOLEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS NPOrpaMMbl ydeOHOro Kypca «Anredpa»
XapaKTepU3yOTCS:

1) naTpuoTHYECKOE BOCIIMTAHME:

IPOSIBIEHUEM MHTEpeca K IMPOLUIOMY W HACTOSILEMY POCCHUICKOM MaTeMaTUKH,
LICHHOCTHBIM OTHOIIEHUEM K JOCTM)KEHHUSIM POCCUHCKMX MaTEeMaTUKOB M POCCHICKOMN
MaTeMaTHYECKOM LIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTIXKEHUH B IpYTUX HayKaX M HMPUKIIAIHBIX
chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TFOTOBHOCTBIO K BBIIOJHEHUIO O0SI3aHHOCTEH TIpakJaHMHA M pealn3alud ero Ipas,
IpPEJCTAaBICHUEM O MaTEeMAaTUYECKUX OCHOBAaX (YHKLHMOHUPOBAHUS PA3IMYHBIX CTPYKTYP,
SIBJICHUH, TPOLEAYpP TPaKJAHCKOTO O0ImIecTBa (HAaIpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO 3TUYECKUX IMPOOJEM, CBA3AHHBIX C MPAKTUYECKUM IPUMEHEHUEM JIOCTHKEHUI
HAayYKH, OCO3HAHUEM BaKHOCTH MOPAIbHO-3TUUYECKUX ITPUHLUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOM Ha aKTHMBHOE y4YacTHE B PEUIEHMM MPAKTUYECKUX 3a/]ad MaTeMaTH4YecKOM
HaINpPaBJIEHHOCTH, OCO3HAHHEM BaKHOCTH MaTeMaTUYeCKOro o0pa3oBaHUs HA NMPOTSHKEHUU BCeil
XKHU3HU Ul YCHEITHON Mpo(ecCHOHANbHOM AeITeNbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHH,
OCO3HaHHBIM BBIOOPOM U TIOCTPOCHHEM HHIUBUAYAJIbHOH TpPAeKTOpUM 0Opa3oBaHUs H
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCTIMTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY M 3CTETHUYECKOMY BOCIPHATHIO MaTEeMAaTHYECKHUX
00BEKTOB, 33/1a4, PELICHUH, pacCyKICHHH, YMEHUIO BUJIETh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 NO3HAHUSA:

OpHUEHTAIlMe B JIEATENBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4yHBIX NpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHsS YEJIOBeKa, MNPHUPOIbI M O0OIIecTBa, MOHUMaHHEM
MaTeMaTHYeCKOM HayKu Kak cQepbl YeIOBEYECKOW MAEATeNbHOCTH, ITAloOB €€ pa3BUTHI U
3HAYUMOCTH JUIsl Pa3BUTHS HUBUIM3AIMH, OBJIQJCHUEM SI3bIKOM MaTeMaTUKH U MaTeMaTHUYeCKOM
KyJIbTYpOH Kak CpEICTBOM IIO3HAHWS MHUpPA, OBJAJACHUEM MPOCTEHIIMMU HaBbIKAMU
MCCJIEI0BATEIBCKOM 1E€ATENbHOCTH;

6) ¢usnueckoe BocnuTanme, (OPpMHMPOBAHME  KYJbTYPbl  3A0POBbS U
IMOLMOHAJIBLHOTO 0JIAroOnoJay4us:

FOTOBHOCTBIO TPHUMEHATh MAaTeMaTHYeCKHe 3HAaHUS B MHTEpEcax CBOEro 3/J0pOBbS,
BEJICHUS 3[I0POBOTO 00pa3a >KU3HU (37J0pOBOE MUTaHHE, COATAHCUPOBAHHBIM PEKUM 3aHATHU U
OTIbIXa, peryisipHas (u3nueckass aKTUBHOCTh), C(HOPMHUPOBAHHOCTHIO HaBbIKa pedIIeKCHH,
IPU3HAHUEM CBOETO IIPaBa Ha OMMOKY M TAKOI'0 )K€ IpaBa PYyroro 4eiaoBeKa;

7) 3K0JI0rnYecKoe BOCIIUTAHUE:

OpHEHTAIlMe Ha MPUMEHEHHE MAaTeMaTU4YeCKHX 3HaHWU JUIs pelIeHHs 3ahad B 00IacTH
COXPaHHOCTH OKpY)KAIOIIEeW cpenpl, IJIaHUPOBaHMUS IIOCTYNKOB M OLIEHKM HMX BO3MOYKHBIX



HOCJEICTBUM Il OKpY’Karollled Cpelibl, OCO3HAHHEM TIJI00aIbHOTO XapakTepa 3KOJIOTMYECKHX
po0JIeM U IyTel UX PELeHUs;

8) aganTanusa K H3MEHAIMMCS YCJI0BHSAM COLHAILHON M IPUPOAHOI cpelbl:

TOTOBHOCTBIO K JIEHCTBUSM B YCJIOBMSX HEONPEICIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4€pe3 MPAKTHUUYECKYIO ACATEIbHOCTh, B TOM YUCIIE YMEHHUE YUUTHCA Y APYTUX
Jro/iel, MpuoOpeTaTh B COBMECTHOW JIESITEIbHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIUU U3
OIIBITA IPYTUX;

HE00X0MMOCTBIO B ()OPMHUPOBAHNUN HOBBIX 3HAHWH, B TOM uuciie GOpMyJIUpOBaTh UIEH,
HOHATHS, TMIIOTE3bl 00 00BEKTaX M SBJICHMAX, B TOM UHUCIIE paHEEe HEM3BECTHBIX, OCO3HABaTh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYID CHUTYallMIO, BOCIPUHMMATh CTPECCOBYIO
CUTYallUI0 KaK BbI30B, TPeOYyIOIIMI KOHTpMEp, KOPPEKTUPOBATh IMPUHUMAEMbIE pEIIEHUS U
neicTBus, GopMyJINpOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUS, POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
ITo3naBaTe/IbHBbIe YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

Ba3oBble loruueckue AeiicTBUs:

e BBUIBISITh M XapaKTEPU30BATh CYIIECTBEHHBIC MPHU3HAKH MAaTEMAaTHYECKUX OOBEKTOB,
MOHATHI, OTHOIICHUH MEXIY IMOHATHUSAMH, (HOPMYIHPOBATH OIPEICIICHUS MOHITHH,
yCTaHaBJIMBATh CYLECTBEHHBIH MPU3HAK KJIacCU(UKaLUU, OCHOBaHUA 151 00001IeHns
U CpaBHEHHUs, KpUTEPUU MPOBOJMMOI0 aHAIN3a,

e BOCIPUHHUMATH, (POPMYTUPOBATh W MPEOOPA3OBBIBATH CYXKICHHS: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIC, €TMHIYHBIC, YACTHBIEC U 00IINE, YCIOBHEIC,

e  BBIIBJIATH MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3H U POTUBOpEUHs B (paKTax,
JTAaHHBIX, HaONIONEHUSX W YTBEPXKACHUAX, Ipe/ularaTb KPUTEPUHM JUIS BBISIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JIeNaTh BBHIBOZBI C HCIIOJIb30BAaHHEM 3aKOHOB JIOTHIKH, JEIYKTUBHBIX W MHIYKTUBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIIOUEHUH 110 aHaJIOTHH;

e pa3bupaTh JIOKa3aTeNbCTBA MATEMaTHYECKUX YTBEPXKICHMHA (TpsiMble ©  OT
OPOTHBHOTO),  NPOBOJAUTH  CaMOCTOSITEJIBHO  HECIIOKHBIE  JI0Ka3aTelbCTBA
MaTeMaTHYeCKuX (PAaKTOB, BBICTpAaWBaTh ApPTYMEHTAIUIO, MPHUBOIUTH IPHMEPHl U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHNUS;

e BbIOMpATh CHIOCOO pemeHus: y4eOHOM 3ahauu (CpaBHUBATh HECKOJIBKO BAapHAHTOB
peleHus, BEIOUpaTh HanbosIee NOIXOASIINN ¢ YIETOM CaMOCTOSTENbHO BBIJCICHHBIX
KpUTEPUEB).

Bba3zoBble uccienoBarebckme 1eiCTBUS:

e UCHOJB30BATH  BONPOCHl KAk  HCCIEIOBATENIbCKUH  MHCTPYMEHT  IO3HAHMA,
bopmynupoBaTh BOIIPOCHI, ¢bukcupyromue IIPOTUBOpPEYHE, npobiemy,
CaMOCTOSITEJIbHO yCTaHAaBJIMBaTh MCKOMOE M JlaHHOe, (opMUpOBaTh THUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIHIO, MHEHUE;

e MPOBOJUTH MO CAMOCTOSITEIBHO COCTABJICHHOMY IUIaHY HECIOXHBIH SKCIEPUMEHT,
HEOOJIBIIIOE HCCIIEZIOBAHUE 110 YCTAHOBJICHHMIO OCOOEHHOCTEHl MaTeMaTH4ecKOro
00BbeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTY COOOI;



CaMOCTOSATENIbHO  (popMynupoBaTh O00OOIIEHUST W  BBIBOJABI 10  pe3yjbTaTaM
POBEEHHOTO HAOIIOCHMS, UCCIEAOBAHNUS, OIEHUBATh JOCTOBEPHOCTh MONYUYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U OOOOIICHHIA,

IPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE TPOIIECCa, & TAK)KE BBIIBUTATH MPEATIOI0KECHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBHSIX.

Paborta ¢ unopmanmeii:

BBISIBIISITH HEJIOCTATOYHOCTh U U30BITOYHOCTH MH(OpPMAIMH, JAHHBIX, HEOOXOAMMBIX
JUISl peLLieHUs 3a1a4K;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH MH(POpPMAILIHIO
Pa3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;

BBIOMpATh (hopMy MpeacTaBIeHHsI HHOOPMAIIMK U WILTIOCTPUPOBATH pelIaeMble 3a7auu
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMU;

OLICHUBATh HAJAEKHOCTh HH(POPMAIUH TI0 KPUTEPUSAM, MPEII0KEHHBIM YUUTEIEM WU
c(OpMYJIMPOBAHHBIM CAMOCTOSITEIIBHO.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l:le JeCTBHUA:

BOCIIPUHUMATh U (OPMYJIMPOBATH CY)KJIEHHSI B COOTBETCTBUH C YCIOBUSAMH U LEIAMU
oOIIeHus, SICHO, TOYHO, TPAaMOTHO BBIp@XaTh CBOIO TOYKY 3pEHHUS B YCTHBIX M
MUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 XOAY PELICHUS 3a/1a4i, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTaT;

B X0/ 00CYXKJIeHHsI 331aBaTh BOIPOCHI 0 CYLIECTBY 00CYKAaeMOI TeMBI, TPOOJIEMBI,
pemraeMoil  3ajauM, BBICKAa3bIBaTh MJIEM, HAIEJICHHbIE Ha IOUCK pPELIeHHUS,
COIIOCTaBJISITh CBOM CYXACHHS C CYXKICHHSIMH JAPYrUX YYaCTHUKOB JIMAJIOTa,
0oOHapyXHUBaTh Pa3IMUUe U CXOJICTBO MO3UIIMIA, B KOPpEKTHOH hopme popMyIHupoBaTh
pa3HOIJIacHsl, CBOU BO3PAXKEHHUS;

NPECTaBIATh Pe3yabTaThl PeIIeHHs 3a/laul, SKCIIEPUMEHTA, HUCCIIEeJOBaHuUs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BBICTYIUICHHUS ¢ Y4E€TOM 3a1ad IMPE3CHTAUH U
0COOEHHOCTEH ayAUTOpHH;

NOHMMAaTh M MCIOJIb30BaTh NMPEUMYIIECTBA KOMAaHIHOW W WHAMBHUIYAIbHOH pabOThI
IPU PELICHNH Y4eOHBIX MaTeMaTHUECKUX 3a]1ay;

NPUHUMATD 11€7Th COBMECTHOH JeSITeTbHOCTH, TUTAHUPOBATh OPTaHU3AIMIO COBMECTHOM
paboTHI, pacmpenensiTh BHUABI padOT, JOTOBAPHBATHCS, OOCYXHaTh TIpolecc W
pe3yiabTatr paboThl, 00001aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TpYNHoOBBIX (opmax paboTbl (0OCYXAeHHS, OOMEH MHEHHIMH,
MO3TOBBIE IITYPMBI M JIPYTHE), BBIIOJIHITH CBOK YacTh pabOTHI M KOOPAMHHUPOBATH
CBOM JICWCTBUS C IPYTUMH WICHAMH KOMaH/bI, OIICHWBATh KaueCTBO CBOETO BKJaza B
00N MPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepPCaJbHbIE y4eOHbIe IeiicTBUS
Camoopranusauus:

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH, AJTOPUTM pEIIeHUs 3ajayd (WIM €ro 4YacTh),
BBIOMpPATh CHoco0 pemeHuss ¢ yu€TOM HMEIOUIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C Y4ETOM
HOBOI MH(pOPMAITHH.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJIJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIMPOBEPKU, CAMOKOHTPOJIS MpOIecca U pe3ylbTaTa PerieHus
MaTeMaTHUYeCKOM 3aJ1auu;



e TPEIBUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUM 3a]1a4d, BHOCUTH
KOPPEKTHBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, HAWJCHHBIX OIIUOOK,
BBISIBJICHHBIX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBHUE PE3ysbTaTa AEATEIbHOCTH IMOCTABICHHOMN LIEJIM U YCIOBHSIM,
OOBSACHATH MPHUYMHBI JOCTHKEHUS WU HEJOCTHKEHHS IIeJId, HAXOIUTh OILIUOKY,
JIaBaTh OLICHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K koHiy oOydenus B 7 KJIACCE OOYYAMOIIMKCS IIOAYYHT CIEAYIOIIME MPEIMETHbIE
pE3yJIbTaThL:

Yuciia 1 BbIYMCICHUA

BeinonHsATe, coderas ycTHble M NHUCbMEHHbIE NPUEMBI, apudmMeTHueckue ACUCTBUS C
paLMOHATIbHBIMU YHCIIAMHU.

HaxonuTh 3HaueHHsS 4YHCIOBBIX BBIPAKEHUH, NPUMEHATH pPa3HOOOpa3HbIE CIOCOOBI U
OpuéMbl  BBIYUCIEHHUS 3HAYCHMH JPOOHBIX BBIPAXKEHUH, COAEP)KAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE JPOOH.

[lepexonuTh OT 0AHOHN (HOPMBI 3aMMCU YUCEN K JIpyroi (mpeoOpa3oBbIBATH JECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYACTHOCTH B OECKOHEYHYIO
JIECATUYHYIO IPO0OB).

CpaBHUBATh U YIOPSAJOYNBATH PALIMOHAJIBHBIE YNCIIA.

OKpyrisTh YuCIna.

BbINONHATE NPUKKUIKY U OLIEHKY pe3yibTaTa BBIYMCIEHUMN, OLIEHKY 3HAUEHUH YHMCIIOBBIX
BBIPAXCHHI. BBINOIHATE NEHCTBUS CO CTENEHAMU C HATYpaJIbHBIMU NTOKA3aTEISIMH.

[TpyuMeHATh NPU3HAKU JETMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYPAJIbHBIX YHCEIL.

Pemath mpakTHKO-OPHMEHTHPOBAHHBIE 3aJaud, CBSI3aHHBIE C OTHOIIEHHWEM BEJIWYMH,
MPONOPLUOHAILHOCTBIO BEIMYUH, TPOLIEHTAMH, HHTEPIPETUPOBATH PE3yJIbTAThl pEIICHUs 3a7a4
C Y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PacCMaTpUBAEMbIX O0BEKTOB.

AuredpanyecKkne BbIPaKeHUS

Hcnonp3oBaTh anredOpanyecKkyro TEPMUHOJIOTHIO U CHMBOJIMKY, IPUMEHSTH €€ B Ipoliecce
OCBOEHHS y4eOHOr0o MaTepuarna.

Haxoaute 3HaueHus1 OyKBEHHBIX BBIPQKEHUH MTPH 3aJaHHBIX 3HAUEHUSIX EPEMEHHBIX.

BrimonHaTe npeoOpa3oBaHus 1EJI0r0 BhIPaXKEHUS] B MHOTOWIEH MPUBEACHUEM MOA0OHBIX
CJIaraeMbIX, paCKpbhITHEM CKOOOK.

BbINONMHATP YMHOKEHHE OJHOYJIEHa Ha MHOTOWIEH W MHOTOuYJIeHa Ha MHOTOYIEH,
OpUMEHATH (HOPMYITBI KBaJpaTa CyMMBI M KBaJlpaTa pa3HOCTH.

OcCylecTBIATh pa3jaoKEHUE MHOTOWIEHOB HA MHOMKUTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKHM OOUIero MHOXHUTENs, TPYNIHUPOBKU CJaraeMblX, IpUMEHEHUs: (POpMys COKpaII€HHOTO
YMHOXEHHUSI.

[TpumensTh npeoOpa3oBaHUS MHOTOWIEHOB IS pEHICHHs pa3IMyHbIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATbHOU IPAKTHKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MOKa3aTeNsIMH I IpeoOpa3oBaHuUs
BBIPAXKEHUI.



YpaBHeHUs1 1 HEPABEHCTBA

PemaTte nuHeliHbIE ypaBHEHHS C OJHOM IMEPEMEHHOM, NMPUMEHSS MpaBUia MEPEXoaa OT
UCXOJHOIO YypaBHEHUS K PpaBHOCWIBHOMY eMy. IIpoBepsTh, sBi€TCS M 4YHUCIO KOPHEM
YpaBHEHHUS.

[TpumensTh rpaduueckre METObI IPU PEIICHNUN JIMHEWHBIX YPAaBHEHUN U UX CHCTEM.

[TonGupatb mpUMepHI Iap YUCE, SBISIOUIMXCS peIIeHUeM JHHEHHOTO YPaBHEHHUS C ABYMS
[IEPEMEHHBIMH.

Ctpouth B KOOpIMHATHOW IUIOCKOCTH TpaUK JHMHEHHOTO YpaBHEHUS C JIBYMS
MEePEMEHHBIMH, MOJIb3YACh IPpadUKOM, TPUBOJUTH IPUMEPHI PEIICHUS YPABHEHHUS.

Pemats cucreMbl AByX JIMHEHHBIX ypaBHEHUH C JByMS NEPEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocTaBnATh M pemniath JUHEHHOE ypaBHEHHWE WM CHCTEMY JIMHEHHBIX ypaBHEHUI IO
YCIIOBUIO 3a/lay¥, WHTEPIPETHPOBATh B COOTBETCTBHM C KOHTEKCTOM 3a/1ayll TMOJYYCHHBIN
pe3ynbTar.

DOyHKUUHA

N300paxaTh Ha KOOPAWHATHOW NPSIMONH TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpJMHATaM, JIy4d, OTpPE3KH, WHTEpBaJIbl, 3alKChIBaTh YHCIOBBIE MPOMEXKYTKH Ha
aNreOpanvdecKoM s3bIKE.

OtmedaTs B KOOPAMHATHOM IJIOCKOCTHM TOYKM 10 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduxu muHerHbIX QyHkuid. Ctpouts rpaduk QyHkuuu y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (DYHKIMNA W3BECTHBIE 3aBUCHMOCTH MEXKIY BEITHYUHAMU:
CKOPOCTb, Bp€Ms, pacCTOSIHME, II€Ha, KOJIMYECTBO, CTOMMOCTb, MPOU3BOJIUTEIBHOCTh, BpeMS,
00BEM paboTHI.

HaxonuTh 3HaueHune GyHKIMU 1O 3HAYEHUIO €€ apryMeHTa.

[Tonnmates rpaduyeckuii cnoco0d MpeaCcTaBICHUsS W aHalu3a WHGOpPMAIlUU, U3BJIEKaTh U
MHTEPIIPETUPOBATh UH(POPMALIUIO U3 TPapUKOB peaIbHbIX MPOIECCOB U 3aBUCUMOCTEN.

K xoHIy oOyderns B 8 KJIACCE 06ydarouuiics MONyYHT CIICAYIOMIHE MPEIMETHBIC
pe3ynbTaThl:

Yuca 4 BbIYHCIEHUSA

Hcnonp30BaTh HavalbHBIE TPEACTABICHUS O MHOXKECTBE JCUCTBUTENBHBIX UYWCET ISt
CpPaBHEHHMSI, OKPYTJICHUS M BBIYHCICHUHN, HM300pa)kaTh EHCTBUTENBHBIE YHCIA TOYKAMU Ha
KOOPJAMHATHOU IIPSIMOM.

[IpumMeHATh TOHSATHE apUPMETHIECKOTO KBAJIPATHOTO KOPHS, HAXOJIWUTh KBaJpPaTHHIE
KOPHH, UCTIOJIb3YS MPU HEOOXOAMMOCTH KAIBKYJISITOP, BBIMIOIHATH MPE0OPa30BAHMS BhIPAKEHUH,
co/iepXalinuxX KBaJpaTHble KOPHU, UCIIOJIb3Yys CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucu OONBIIUX W MallbIX YHCENT C MOMOIIBIO JNECATUYHBIX Ipodeil u
creneHen yucna 10.

AuiredpanyecKkue BbIpasKeHUs1

[IpuMeHsSTh TOHSATHE CTENEHH C IIENIBIM IOKa3aTelieM, BBITONHATh MpeoOpa3oBaHUs
BBIPKEHUM, COAEPKALIUX CTEIIEHH C LIEJIbIM TTOKA3aTeIEM.

BhINOMHATE TOXIECTBEHHBIE NPEOOpa30BaHUsl PAIMOHATIBHBIX BBIPAKEHUNH HA OCHOBE
MpaBUJI ACUCTBUI HaJ MHOTOWIEHAMH U alreOpanuyecKuMu JpoOsiMH.

PackitanpiBath KBagpaTHBIN TPEXUIEH HA MHOKHUTENH.

[IpumensTh TpeoOpa3oBaHUs BBIPAKECHUW [ PEIICHUS Pa3WYHBIX 3a7ad U3
MaTE€MaTHUKH, CMEXHBIX IPEIMETOB, U3 PEaIbHOMN MPAKTUKH.



YpaBHeHUs1 1 HEPABEHCTBA

PemaTs nuHeliHble, KBaJpaTHbIE YPABHEHUS U PALlMOHAIBHBIE YPABHEHMSI, CBOASILUECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

[TpoBoauTH IpOCTENIINE UCCIEIOBAHNS YPABHEHUI U CUCTEM YpaBHEHMH, B TOM UYHUCIIE C
IpUMEHEHHEeM TIpadUUecKuX MpeACTaBIeHUI (ycTaHaBIMBaTh, MMEET JM YpaBHEHHE WU
CUCTEMA YPaBHEHUU PEILLIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

[Tepexoauth OT ciOBeCHOH (GOPMYIMPOBKM 3a7adn K €€ anreOpandecKod MOJEIH C
IIOMOILIBI0  COCTaBJICHUS ypaBHEHHS WJIM CHUCTEMbl YpPaBHEHUH, WHTEPIPETUPOBAaTh B
COOTBETCTBUM C KOHTEKCTOM 33Jauy MOJTY4YE€HHBIN pe3yJbTarT.

[TpuMeHsTh CBOICTBA YMCIOBBIX HEPABEHCTB JUIsl CPAaBHEHUS, OLICHKH, PELIATh JIMHEIHbIE
HEpaBEHCTBA C OJHOM MEPEeMEHHOW M HMX CHCTEMBI, JaBaTh TIpadUUEecKyl0 WILTIOCTPALIUIO
MHOX€ECTBa PEIICHN HEPaBEeHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[lonumaTh ® WCHONB30BaTh  (YHKIMOHAIBHBIE TIOHATHS M SI3BIK  (TEPMUHBI,
CUMBOJINYECKUE OOO3HAYEHHUSI), ONPEAENATh 3HAYCHHE (PYHKIMM [0 3HAYEHUIO apryMEHTa,
OIpesieNATh CBOWCTBA (PYHKLUU 110 €€ rpaduKy.

Crpouts rpauku 31eMeHTapHbIX GYHKLIUN BUA:

y = k/X, y = x2, y = x3)y = [X|, Yy = VX, onucBIBaTh CBOHCTBA YHCIOBOI DYHKIIMHK 1O €&
rpaduky.

K xoHiy oOydeHus B 9 KJiacce oOydaromuiicss MOQy4UT CIIEAYIOMIUE TIPEAMETHBIE
pe3yIbTATHI:

Yuciia ¥ BbIYMCICHUSA

CpaBHUBATh U YIOPSAJOYNBATH PALIMOHAIBHBIE U HPPALlMOHAIBHBIE YUCIIA.

BeimonuaTe apudmMeTrueckue IeHCTBHS ¢ pallMOHAIbHBIMU YHCIIAMH, COYETasi YCTHbIE U
MUCbMEHHBIE TPUEMBI, BBHITIOJIHATH BEIUMCIEHUSI C MPPALMOHATIBHBIMU YU CIAMU.

HaxonuTh 3HaueHus cTeneHen ¢ IeNbIMM M0Ka3aTeIsIMU U KOPHEH, BHIUMCIIATH 3HAUECHUS
YHCIJIOBBIX BBIPA)KEHUH.

OKpyrisiTh NEWCTBUTENbHBIE YHCIIA, BBINONHATH NPUKHUIKY pE3yJbTaTa BBIYMCIICHUH,
OLICHKY YHMCJIOBBIX BBIPQXKEHUH.

YpaBHeHusI U HepaBeHCTBA

Pemate nuHEHHBIE M KBaJpaTHbIE YpaBHEHMs, YpPaBHEHHUS, CBOISAIIMECS K HUM,
npocTeime ApoOHO-PaMOHANIbHBIE YPaBHEHUSI.

Pemats cuctemsl IBYX JMHEMHBIX ypaBHEHHMH € JIByMsS IIEPEMEHHBIMU M CHUCTEMBI JIBYX
YpaBHEHHUH, B KOTOPBIX OHO YpaBHEHUE HE ABIISETCS JIMHEUHBIM.

Pemarp TekcToBble 3amauM anreOpanyeckuM CHOCOOOM C TOMOIIBIO COCTaBIICHUS
YPaBHEHHUS UJIM CUCTEMBI IBYX YPABHEHUH C IByMS IIEPEMEHHBIMHU.

ITpoBoauTH IpoOCTENIINE UCCAEA0BAHNS YPABHEHUI U CUCTEM YPAaBHEHUM, B TOM UYHUCIIE C
IpPUMEHEHHEM TpaQUuecKux IMpeacTaBiIeHu (yCTaHaBIMBaTh, HWMEET JU YypaBHEHHE WIIU
CUCTEMa YpaBHEHMH pellIeHusl, €ClIi UMEET, TO CKOJIBbKO, U IIpoyee).

Pemate nmHeiiHbIE HEpaBEHCTBa, KBaJApaTHbIE HEPaBEHCTBA, M300pa)xkaTh pEIICHUE
HEPABEHCTB HA YMCJIOBOM MPSIMOM, 3aIIMCBHIBATH PEIIEHUE C IOMOIIBIO CHMBOJIOB.

Pemate cucTeMbl JIMHEHHBIX HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pakaTh PEIIEHHE CUCTEMbl HEPABEHCTB HA UYMCIIOBOW MPSMOM,
3aMMChIBaTh PELIEHUE C TIOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHNUN PA3IMYHBIX 3a7ad.

DOyHKIUHA



PacnozHaBath (hyHKIMU H3y4eHHBIX BHIOB. [I0Ka3pIBaTh CXeMaTHYECKH PACIIONIOKEHHE Ha
KOOPJMHATHOM IIOCKOCTH TpadukoB Gpynkumid Buna: y = kX, y = kx + b, y = k/x, y = ax2 + bx +

C, Yy =x3,y=1X,y = [X|, B 3aBUCHMOCTH OT 3HaueHHi1 KO3(PHIEEHTOB, ONKUCHIBATE CBOHCTBA

G YHKIIHA.

Crtpouts W M300pakaTh CXEMaTH4YeCKU TpadUKH KBAAPATUYHBIX (YHKIUH, ONHMCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMNA 1O UX TpapuKam.

Pacno3naBare  kBagpatnyHyro (QyHKIMIO 1m0  ¢Gopmyie, TPUBOAUTH  MPUMEPHI
KBaJIpaTUYHBIX (QYHKIMH U3 peanbHON KU3HH, QU3HKH, TEOMETPHH.

YucioBble MOCI€10BATETLHOCTH U IPOTPeCCHH

Pacno3naBate apu(METHUECKYI0O M TEOMETPUYECKYIO MPOTPECCUU MIPU PasHBIX CIIOCO0ax
3aJjaHus.

BBIMONMHATE BBIYMCICHHS C HUCIOJIB30BaHUEM (GOpPMYN N-TO 4ieHa apupMETHYECKOH u
reOMETPUYECKON IPOrPecCuii, CyMMBI MEPBBIX N YJICHOB.

N300pakaTh WieHBI OCIEI0BATEIBHOCTA TOYKAMH HA KOOPIMHATHOM IIOCKOCTH.

Pemate 3amaun, cBSi3aHHBIE C YMCIOBBIMHU IOCIIEIOBATEIBHOCTSMHU, B TOM YHUCIIE 3a7a4d
U3 peasibHO KHU3HHU (C HCIOIb30BaHHEM KaJIbKYJISATOPA, IU(PPOBBIX TEXHOJIOTHNA).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NporpamMmbIl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 Yucna u BeIuKCIeHUs. ParinoHanbpHbIe o5 1 bubmuorexa [JOK
yucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AJIrCOpaHeCKHe BhIpaxeHILA 21 . https://m.edso00.ru/7f415b90
bubmuorexa [JOK
3 ¥ PpaBHCHILA 1 HEpaBeHCTBa 20 1 https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
4 Koopaumatet 1 rpaguicn. Cynkum 24 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
> Toptopenne 1 obodwmenHe 6 1 https://m.edso00.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 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 KVIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Beruncienus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM - bubmuorexa [JOK
[I0Ka3aTeeM https://m.edsoo.ru/7f417af8
AnrebpanyecKue BhIPAKCHHUS. bubnuorexa [JOK
3 L 5 1
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHCTBA. KBapaTHbie 15 1 bubnmnoreka [JOK
YpaBHEHUs https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnuoteka [JOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIE [IOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
o DyHKumn. Aucnossie GyHKumn o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 TosToperme 1 0bobmene 6 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 Yucna u BerunciieHus. JleiicTBUTENbHEIC 9 bubmuorexa [IOK
yucia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PABHECHHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUI https://m.edso0o.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 16 1 https:/m.edsoo.ru/7f419d08
bubnuoreka [{OK
) 1 1
> Y 6 https://m.edso0o.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 18 1 bu6nmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Anrebpa, 7 kinacc/ Konsarun FO.M., TkaueBa M.B., ®enoposa H.E. u apyrue,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» AnreOpa, 8 kinacc/ Komsirun FO.M., TkaueBa M.B., ®enoposa H.E. u apyrue,
AxunonepHoe obmectBo «M3narensctBo «IIpocBeiieHne»
» Anre6pa, 9 knacc/ Komsarun FO.M., TkaueBa M.B., ®enoposa H.E. u npyrue,

AKI_[I/IOHepHOG O6IHCCTBO «I/I?;,Z[aTeJIBCTBO «HpOCBGIHeHI/IG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET
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