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MNOACHUTEJIBHASA 3AIIMCKA

Anrebpa sgBiseTcs OJAHUM U3 OMOPHBIX KYpCOB OCHOBHOI'O 00OILIEro oOpa3oBaHMs: OHA
o0OecrieunBaeT H3y4yeHUE JAPYTrUX JUCHUIUIMH, KaK €CTeCTBEHHO-HAy4YHOTO, TaK u
TYMaHUTapHOTO IIMKIIOB, €€ OCBOCHHE HEOOXOIMMO Jisi MPOJOJIKEHHS 00pa3oBaHUA U B
NOBCEAHEBHON JknW3HU. Pa3zBurne y 00y4aromuxcsi Hay4YHbIX HPEACTABICHUA O
OPOUCXOXKIECHUM M CYIIHOCTH aireOpandeckux aOCTpakuui, Ccrocode OTpa)KeHUs
MaTEeMaTUYECKON HayKoW SBJIEHMH M TPOLECCOB B MpHUPOAE M OOIIECTBE, pOJIU
MaTEeMaTHYECKOTO MOJICIMPOBAaHUS B HAYYHOM IIO3HAHMM M B MPAKTUKE CIOCOOCTBYET
(GOpMUPOBAHNIO HAYYHOTO MHUPOBO33PEHHUS M KAa4yeCTB MBIIIJICHUS, HEOOXOJUMBIX JIJIs
ajanTalud B COBPEMEHHOM IM(poBoM oluiecTBe. M3yueHue anreOpel oOecreunuBaeT
pa3BUTHE yMEHMsI HaONIoAaTh, CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIJIEHUSI, CHOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATh CBOU JIEUCTBUS U
BBIBO/IBI, POPMYIIHPOBaATh yTBEepkKACHUSA. OCBOECHHE Kypca anredpbl 00ecneunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHHUS] OOyYaIOMIMXCA: OHU HCIOJIb3YIOT JEAYKTUBHBIE U WHIYKTUBHBIE
paccyxaeHus, o0o0IIeHe U KOHKpEeTHU3aluio, abcTparupoBanue M aHanorutro. OOydeHue
anreOpe  MpeAnoyjaraeT  3HAYUTENbHbIM  O00BEM  CaMOCTOSATENBHOM  JI€ATEIbHOCTH
oOydJarouuxcsi, IMO3TOMY CAMOCTOSTEIBHOE pEIIeHHE 3aJad SBISIETCA pealn3anueit
NeATEIbHOCTHOIO MPUHIUIIA OOyUEHHUS.

B crpykrype mnporpammsl y4eOHOro Kypca «Anaredpa» i OCHOBHOTO OOILIEro
o0pa30BaHMsI OCHOBHOE MECTO 3aHMMAIOT COJAEpKaTelbHO-METOANYeCKrue TUHUU: «Hucna u
BBIUUCIICHUS», «AJredpanyeckue BhIPAXKEHUSD», « YPaBHEHUS U HEPABEHCTBaY, «DyHKIUN.
Kaxxnas u3 3Tux conepKaTeIbHO-METOJAMYECKUX JIMHUWA Pa3BUBAETCS HA MPOTIKEHUU TPEX
JIET U3yYEHHUs Kypca, B3aUMOJEHCTBYS C APYTHMMH €ro JUHUsAMU. B Xoae nzydyenus: yueOHoro
Kypca O0OydYaromMMcs TPUXOAUTCS JIOTUYECKH PACCYXJaTh, HCHOJIb30BaTh TEOPETHKO-
MHO>KECTBEHHBIN S3bIK. B CBSI3U € 3TUM B mporpammy y4yeOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOPBIE OCHOBBI JIOTUKH, IPECTABIECHHBIE BO BCEX OCHOBHBIX PA3/EJIaX MATEMaTHYECKOTO
00pa3oBaHMsl U CHOCOOCTBYIOIIME OBJIAJICHUIO OOYYAIOMIMMHUCS OCHOB YHUBEPCAIBHOIO
MaTeMaTH4ecKoro si3bika. CoaepKaTeIbHOM U CTPYKTYPHON OCOOEHHOCTHIO Y4eOHOTO Kypca
«Anrebpay SBISETCS €r0 UHTErPUPOBAHHBIN XapakTep.

Conepxanue auHUM «Yuciaa W BBIUUCICHHS CIY>KUT OCHOBOW JUISl JTallbHEHIIEro
U3YYEHUS] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYHAIOIIMXCS JJOTHYECKOTO MBIIUICHMUS,
(bOopMHPOBAaHUIO YMEHUS MOJIH30BATHCS AITOPUTMAMH, a TAKXKE MPUOOPETEHUIO TPAKTUYECKUX
HABBIKOB, HEOOXOIUMBIX JIJIs TOBCEAHEBHOM KU3HU. Pa3BuTHe MOHATHA O YKCIIE HA YPOBHE
OCHOBHOTO 00111er0 00pa30BaHMsI CBSI3aHO C PAIlMOHATBLHBIMU U UPPALIMOHAIBHBIMH YHCIIAMHU,
(GbopMUpOBaHHEM TPEACTABICHUNA O JCHCTBUTEIBRHOM 4YHCIE. 3aBEpIICHHE OCBOCHUS
YHCJIOBOW JIMHUU OTHECEHO K CpeHeMY o01ieMy 00pa30oBaHUIO.

ConmepxaHue JBYX aiareOpanyeckux JIMHUH — «AJreOpanyeckue BBIPAKEHUS» U
«YpaBHEHHsI M  HEPaBEHCTBA»  CIOCOOCTBYeT (OPMUPOBAHHIO Yy  OOydaroIIUXCs
MaTEeMaTHYECKOro ammapara, HeOOXOAMMOIo IJsl pelIeHUs 3a7ad MaTeMaTHUKH, CMEXKHBIX
OpeIMETOB M TMPAaKTUKO-OPUEHTHUPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOrO 00IIEro
oOpa3oBaHMsl y4eOHBIM MaTepuan TIPyHIUPYETCs BOKPYI palUOHAJIbHBIX BbIPAKEHUN.
Anrebpa 1eMOHCTPUPYET 3HAUEHHE MATEMATUKHU KaK sA3bIKa 1151 IOCTPOCHUS MATEMAaTUYECKUX



MOJIEJICH, OMMCAaHUs TIPOIIECCOB U SBJIICHUM pealbHOTO MHpa. B 3amaum oOydenwus anredpe
BXOJAT TaKXe JalbHEHIIee pa3BUTHE AITOPUTMUYECKOTO MBIIUICHHS, HEOOXOIUMOTO, B
YaCTHOCTHU, JIJIi OCBOEHHUS Kypca HH(MOPMATHUKH, M OBJIAQJCHUE HABbIKAMU JI€TyKTUBHBIX
paccyxnenuid. [IpeoOpazoBaHre CUMBOJIBHBIX (POPM CIIOCOOCTBYET PAa3BUTHIO BOOOpaKEHUS,
CIOCOOHOCTEHN K MaTEMaTUYECKOMY TBOPUYECTRBY.

Conepxanvne  (QyHKIIMOHATHHO-TPAPUIECKON JMHUM HAIEJIEHO Ha TOJydYeHHUe
oOyJaronmuMucs 3HaHWA O (PYHKIUSAX KaK BaKHEUIIEH MaTeMaTHYECKOW MOJIEIH JIs
OMMCaHUs U UCCIEIOBAaHUS PAa3HOOOPA3HBIX MPOLIECCOB U SIBICHHUM B MPUPOJE U OOIIECTBE.
W3yuyenue matepuana CHoCOOCTBYET pPa3BUTHIO Y OOYYAIOIIMXCS YMEHHUS HCIOJb30BaTh
pa3nuYHbIC BBIPA3UTENIbHBIE CPEACTBA SI3bIKA MATEMAaTHUKU — CIOBECHBIE, CHMBOJIUYECKHUE,
rpaduueckue, BHOCUT BKJaa B (OPMHUPOBAHHE NPEACTABICHUNA O POJIM MAaTEMaTHUKH B
Pa3BUTUM LIUBUIIU3AIUU U KYJIbTYPBHI.

CornacHo yueOHOMY miiaHy B 7-9 kjaccax u3ydaercs y4eOHbBIH Kypc «Amredpay,
KOTOPBIM BKJIFOUAET CIEAYIOIIME OCHOBHBIE pa3eibl coAepKaHus: «Hucna U BEIYUCICHUSY,
«Anredpanyeckue BhIPAKEHUSN», « Y paBHEHUS U HEPABEHCTBA», « DYHKLIMM.

Ha u3yuyenue yueOHoro kypca «Anredpa» orBoaurca 306 yacos: B 7 kitacce — 102 yaca
(3 yaca B Henento), B 8 kitacce — 102 yaca (3 yaca B Hezento), B 9 kinacce — 102 gaca (3 yaca B
HEJISTIO).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Yuciia ¥ BbIYHCICHUSA

Jpobu OOBIKHOBEHHBIC U NIECATUYHBIC, MEPEXOA OT OAHOM (OpPMBI 3amucHu APoOer K
apyrou. IloHATHME panMOHAIBPHOIO YHCIA, 3alACh, CPAaBHEHHE, YIOPAIOYMBAHME
panoHaIbHbIX uncen. Apudmernyeckue AEHCTBUS C pallMOHAIBHBIMU 4KciaaMu. Pernienue
3aJ1a4 U3 pealbHON MPAaKTUKU HA YaCTH, Ha IPOOU.

CreneHb ¢ HaTypaJIbHBIM IIOKAa3aTeJIEM: OIpe/IeTIeHHUE, TPEOOPa30BaHNE BbIPAXKEHUHN Ha
OCHOBE OMPEJENICHNUs, 3aMUCh 00NbIINX yuceln. [IpoleHTsl, 3anuch NpOIeHTOB B BUAE IpOOH
U Ipo0u B BUJE NPOLEHTOB. Tpy OCHOBHBIE 3a/1a4M HA MPOLIEHTHI, PELIEHUE 33]1a4 U3 peajbHOM
IPaKTUKH.

[IpuMeHeHne NPU3HAKOB JIEIMMOCTH, Pa3JI0KEHUE HA MHOXKHUTEIIN HaTyPAJIbHBIX YUCEN.

PeanpHble 3aBUCUMOCTH, B TOM YHKCIIE TpsiMasi U oOpaTHasi IpONOPLHOHATBHOCTH.

AJuiredOpanyecKue BbIPAKEeHUA

[lepemeHHBIE, YUCTOBOE 3HAYEHNE BBIPAKEHUS C IEPEMEHHOM. J[OIyCTHMBIE 3HAYEHUS
nepeMeHHbIX. IIpenctaBieHune 3aBUCUMOCTH MEXIY BEJIMYMHAMH B BUAE (POPMYJIBL
Boruncnenuss mo ¢opmynam. [IpeoOpasoBanne OyKBEHHBIX BBIPaKEHUHM, TOXKIECTBEHHO
paBHbIE BBIpAXXEHUS, TpaBuiia MpeoOpa3oBaHus CYMM U MPOU3BEICHUM, MPABUIIA PACKPBITHUS
CKOOOK M MpUBENCHUS MOJOOHBIX ClIaraeéMbIX.

CBoJiCcTBa CTENEHH C HATypaAJIbHBIM [OKA3aTEIIEM.

OpnHouneHsl 1 MHOTOWIEHBI. CTeneHb MHOTOWIeHA. C10KEeHUE, BBIMUTaHUE, YMHOKEHNE
MHOI'04JIEHOB. @OpMyJIbl COKPAIEHHOTO YMHOXKEHHU: KBaIpaT CYMMbI M KBaJIpaT pa3HOCTH.
dopmya pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOYJIEHOB HA MHOKHUTEH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHMe, KOpEHb ypaBHEHUS, TpaBuiia NpeoOpa3oBaHus ypaBHEHHUS, PABHOCUIILHOCTD
YPaBHCHUM.

JIuHenHOe ypaBHEHHME C OJHOM IEPEMEHHOM, YMCIIO KOPHEH JIMHEWHOI'O YpaBHEHWS,
pelIeHne TUHEWHBIX ypaBHeHUW. COCTaBlI€HME YpaBHEHHM IO YCIIOBHIO 3ajadyu. PenieHue
TEKCTOBBIX 337124 C TIOMOILBIK YPABHEHHI.

JluneitHoe ypaBHEHHE C ABYMs IEpEMEHHBIMH U ero rpaduk. CucreMa IByX JIMHEHHBIX
ypaBHEHUH ¢ JByMs IlepeMeHHbIMU. PelieHne cucreM ypaBHEHUN CIIOCOOOM TMOACTAHOBKH.
[IpuMeps! perieHust TEKCTOBBIX 3a7a4 € IOMOILIBIO CUCTEM YPAaBHEHUM.

DyHKUIMHA

Koopaunara Toukn Ha npsMoM. UHCIIOBBIE NPOMEKYTKH. PaccTrosHue mMexay IByMs
TOYKaMHU KOOPJIUHATHOU MPSIMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AbGcimcca U OpAMHATAa TOYKHU Ha
KOOpAMHATHOH miiockoctu. IIpumepsl rpadukoB, 3agaHHbIX (popmynamu. UreHue rpapukon
peanbHbix 3aBucumocteil. Ilonsrue Qynknuu. 'padux ¢ynkuuu. CpoiicTBa (YHKIUH.
Jluneiinas pynkuus, e€ rpaduk. ['paduk pynkuun y = [X|. I'paduueckoe penieHne IMHEHHBIX
YPAaBHEHUU U CUCTEM JIMHEWHBIX YPABHEHHM.



8 KUIACC

Yuciia 1 BbIYMCICHUS

KBaapatHbiii kopeHb u3 uucia. [loHsTue o0 uppanroHambHOM uwucie. JlecaThuyHbie
npUOIMIKEHUST UppallMOHaNIbHBIX yKces. CBoMCTBa apu(METUUECKUX KBaJpPAaTHBIX KOPHEH U
UX T[pPUMEHEHHE K [pPeoOpa3OBAHHUIO YHCIOBBIX BBIPAKEHUM M BBIYUCIICHUSIM.
JIeMCTBUTENBHBIC YHCIIA.

CreneHsb ¢ LenbIM IOKa3aTeneM U e€ cporictsa. CTaHmapTHas 3alKCh YNCIA.

AnreOpanyeckre BbIpaXeHUSAJIredpandyeckue BbIPaKeHHUs

KBazgpaTHbIil TpEXUIIEH, pa3I0KEHUE KBAAPATHOTO TPEXUIEHA HA MHOKUTEIIN.

AnreOpanyeckas JpoOb. OCHOBHOE CBOMCTBO anredpandeckoil npodu. CioxeHwue,
BbIUWTAaHUE, YMHOXKEHHUE, IeJICHUE anredpandeckux apooei. PalinoHanbHble BEIpaXEeHUs U UX
npeoOpa3zoBaHue.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHMS M HEPABEHCTBA

KBanpartHoe ypaBHeHue, popmysa KOpHEW KBagpaTHOTro ypaBHeHus. Teopema Buera.
Pemenue ypaBHeHUH, CBOASIIMXCS K JMHEMHBIM M KBagpaTtHbIM. [Ipocreiimme npoOHO-
palMOHaNIbHbIE YPABHEHUS.

['padrueckas uHTEpIpETALMS YPAaBHEHUH C IBYMs IEPEMEHHBIMHA U CUCTEM JIMHEWHBIX
YPaBHEHUM C IBYyMs NEPEMEHHBIMU. [IprMepsl pelieHrs CUCTEM HEJIMHEWHBIX YPABHEHUH C
JBYMS IEPEMEHHBIMM.

Pemenne TeKCTOBBIX 3aj1a4u alredpandeckum crnocooom.

HucnoBele HEpAaBEHCTBA M MX CBOMCTBA. HepaBeHCTBO € OZHOM NEPEMEHHOM.
PaBHOCMIBHOCTE HEpaBeHCTB. JIMHElHBIE HEpPaBEHCTBA C OJHOW NepeMeHHOU. CHCTEMBI
JIMHEWHBIX HEPABEHCTB C OJTHOU IEPEMEHHOM.

OyHKIMNPYHKIUHA

[Tonsitue pynkuuu. OOIaCTh ONpeAesieHUs U MHOKECTBO 3HaueHu pyHKIuU. CrocoOsl
3aanus PyHKITUH.

I'padpux ynkuu. Urtenue cBoiicTB PyHkimu mo e€ rpaduxy. [Ipumepsr rpadukos
(GYHKIM, OTpa)xarouX peajbHbIe MPOLECCHI.

@DyHKIMYU, ONUCHIBAIOUIUE MPSMYIO U OOpAaTHYIO POMOPLIMOHATIBHBIE 3aBUCUMOCTH, UX
rpaduxu. @yukmmn y = X2,y = X3, y = VX, y=|x|. Ipaduaeckoe peureHne ypaBHEHHMii i CHCTEM
YPaBHEHHUM.

9 KIIACC

YucJa 1 BbIYUCIEHUS

PannonansHbIC YKCia, HppaIMOHAIBHBIC YMCIIA, KOHEUHBIE 1 OECKOHEUHBIE JIECATUYHBIC
npoOu. MHOXKECTBO JNEHUCTBUTENBHBIX YHCEI, JNEHUCTBUTENbHBIC YHCIIa KaK OECKOHEUYHBIE
JIeCATUYHbIe JapoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY MHOXKECTBOM
JNEVCTBUTENBHBIX YUCE U KOOPJIUHATHOW MPSIMOM.



CpaBHeHME NEUCTBUTENBHBIX YHUCEN, apupMeTnieckue ACHCTBUS C JAEHUCTBUTEIBHBIMU
YUCJIaMU.

Pa3mepbl 00BbEKTOB OKPYXAIOIIET0 MHUPA, JUIUTEIBHOCTh MPOILIECCOB B OKPY>KAIOIIEM
MHpeE.

[TpubnmxkEéHHOEe 3HAYEHUE BEIUYMHBI, TOUHOCTH MpHOIIKeHUs. OKpyrjieHHUE YHUCEll.
[IpukuaKa v OLEHKA pe3yIbTAaTOB BEIYUCIICHUN.

YpaBHeHUs U HEPABEHCTBA

JIunelinoe ypaBHEeHUE. PemieHne ypaBHEHUM, CBOAAIIMXCS K JINHEMHBIM.

KBagpatHoe ypaBHeHue. PemeHue ypaBHEHHM, CBOMSIIMXCS K  KBAJPATHBIM.
buxkBanparHoe ypaBHeHue. [Ipumepsl pemieHns ypaBHEHUN TPETbEU U YETBEPTOM CTEIICHEU
Pa3JIOKEHUEM Ha MHOXKUTEIH.

Pemenne  npoOHO-palMOHanNbHBIX  ypaBHEHUW. PemieHue  TEKCTOBBIX — 3az1ad
anreOpanyeckuM METOIOM.

VYpaBHeHUE ¢ IByMs NEPEMEHHBIMHU M €ro rpaduk. PemieHne cuctemM ABYX JIMHEWHBIX
YPaBHEHUM C IBYMs IIEPEMEHHBIMU. Pemenue cucrteM AByX YpaBHEHUMH, OJHO U3 KOTOPBIX
JUHEWHoe, a Apyroe — BTopoil crenenu. ['paduueckas nHTEpIpeTanns CUCTEMbl YPaBHEHUH C
JIBYMs [IEPEMEHHBIMU.

PeliieHre TEKCTOBBIX 3aj1au anreOpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

PemieHre NTMHENHBIX HEPABEHCTB C OJHOW NEPEMEHHOM. PelieHue cucTteM JTMHENMHBIX
HEPaBEHCTB ¢ OJIHOM nepemeHHoM. KBanpaTHbeie HepaBeHCTBa. [ paduueckas nHTeprpeTarus
HEPABEHCTB U CHUCTEM HEPABEHCTB C JABYMS [IEPEMEHHBIMHU.

OyHKIMNPYHKIUHA

KBangpatuunas ¢ynkums, e€ rpaduxk u cBoiictBa. [lapabona, KoOpAMHATHEI BEPUINHBI
napaboJIbl, 0Cb CAMMETPHUH TTapadOoJIbI.

I'padukn Gyrxumit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| , 1 ux cBoiicrsa.

Yucnosele nociie0BaTeIbHOCTU YN CI0BbIE MOCAEA0BATEIbLHOCTH H IPOrPecCHH

[loHsiTME  YMCIOBOM  MOCJIENOBAaTEIbHOCTH.  3aJaHUE  IOCIEI0BAaTEIbHOCTH
peKyppeHTHOM (opmysoit u popmyIioi N-To yjeHa.

Apudmernueckass U  reoMmerpuyeckas mnporpeccud. Dopmyiasl  N-ro  4jeHa
apru(PpMETUIECKON 1 TeOMETPUUECKONU MPOrpecCuii, CyMMbI IEPBBIX N YJICHOB.

N300pakeHre wieHOB apu(METUYECKOH M FeOMETPUUYECKON MPOrpeccHii TOUKaMu Ha
KOOPAMHATHOM MIOCKOCTHU. JIMHENHBIN U SKCHOHEHIIMAIbHBIN POCT. CIO0KHbBIE MPOIEHTHI.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yJbTaThl OCBOCHHUS IPOTpaMMbI Y4eOHOTO Kypca «Amredpar
XapaKTepU3yIOTCS:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBJICHMEM HWHTEpeca K MPOIUIOMY W HACTOAIIEMY POCCHICKONM MaTeMaTHKH,
[EHHOCTHBIM OTHOILIEHHEM K JIOCTHDKEHHMSIM POCCHUHUCKMX MATEMaTUKOB U POCCUMCKOU
MaTeMaTUYECKOW IIKOJIbI, K WCIOJIb30BAHUIO 3TUX JOCTUXKEHUM B JPYTrUX HayKax H
IPUKJIAJHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJHEHUIO OO0S3aHHOCTEN Tpa)kAaHWHA M peaju3allid €ro Ipas,
MPEACTAaBICHUEM O MAaTEMAaTHYECKHUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYD,
SBJICHUH, IPOLIEYP TPaXAaHCKOTO 00IIecTBa (Hanmpumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXKJIEHUIO STUUECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHUXKEHUM
HayKH, OCOBHAHUEM Ba)KHOCTH MOPAIBHO-3TUYECKUX IPUHIUIIOB B IESITEIbHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOM Ha aKTMBHOE y4acCTHE B PEUICHUM MPAKTUUYECKUX 3a7a4 MaTeMaTH4YeCKOU
HaIpPaBJICHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTeMaTHYECKOro OOpa3oBaHUsl HA MPOTSXKEHUU
BCEW KU3HU ISl YCIIEITHOW MPO(PECCUOHAILHON JESITEIIbHOCTH M PA3BUTHEM HEOOXOIMMBIX
yMEHUH, OCO3HAHHBIM BHIOOPOM U TIOCTPOCHUEM UHAMBUIYATLHON TPAEKTOPUN 00pa30BaHUS
Y )KM3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTH4ecKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K AMOIMOHAJILHOMY M ACTETHYECKOMY BOCIPHUITHIO MaTEMaTHUUECKUX
00OBEKTOB, 3a/lay, peIIeHUH, PACCY)KICHHM, YMEHUIO BHJIETh MAaTEeMAaTHUYECKHE
3aKOHOMEPHOCTHU B HCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHMS:

OpUEHTAaIMe! B ACSATEILHOCTH HA COBPEMEHHYIO CUCTEMY HAayUYHBIX MPEJICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOABI U OOIIECTBa, MOHUMaHUEM
MaTEeMaTUYeCKOW HayKH Kak c(hepbl YeIOBEYECKOW MEeATeTLHOCTH, ITAoOB €€ pa3BUTHS U
3HAUUMOCTH JUJII Pa3BUTUSA IUBWJIU3AIMM, OBJIAJICHHEM S3BIKOM MAaTEMaTUKU U
MaTeMaTH4YECKONU KYyJIbTYpOH KaK CPEICTBOM IIO3HAHUS MHPA, OBJIAJCHUEM MPOCTEHUIINMHU
HaBBIKAMU UCCJIEIOBATEIILCKON JEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHUe, (OPMHPOBAHHE KYJbTYPbl 310POBbS W
IMOIMOHAJILHOIO 0JIaronoJIyuns:

TOTOBHOCTBHIO MPUMEHSTh MaTeMaTUYECKHE 3HAHUS B HHTEpPECAaX CBOErO 3J0pPOBbS,
BEJICHUS 3J0pOBOro 00pa3a KU3HU (3I0pOBOE MUTAHKE, COATAHCUPOBAHHBIN PEXUM 3aHITHM
U OT/IbIXa, peryJisipHas pu3nyeckasi akTUBHOCTD), C(HOPMUPOBAHHOCTHIO HaBbIKa pedieKcuH,
MPU3HAHUEM CBOETO IIpaBa Ha OLIMOKY M TAKOTO ke IpaBa Jpyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:



OpHCHTAIIUCH HAa MPUMEHEHUE MaTEeMaTHYSCKUX 3HAHUH JIJISl PELICHHMs 3a/1a4 B 00J1aCTH
COXPaHHOCTH OKPYIKAloIIeH Cpelibl, TIAHUPOBAHUS TIOCTYIKOB U OLIGHKH HUX BO3MOXHBIX
TOCJICICTBHH JIJIS1 OKPY’KAIOIICH Cpeibl, 0CO3HAHUEM TJI00AIbHOTO XapaKTepa dKOJIOTHICCKUX
po0JIeM U TyTeH WX PeIICHUS;

8) aganTanus K N3MEHSIIOIMMCSI YCJIOBHAM COIHAILHOW M MPUPOAHOI cpebl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSX HEONPEICIEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMITETEHTHOCTH Yepe3 MPAKTUUECKYIO ACSITEIBHOCTh, B TOM YHCIIC YMEHUE YUUTHCS Y APYTUX
JFOICH, IPHOOpETaTh B COBMECTHOW JCSITEILHOCTA HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIUN
U3 OIIBITA JIPYTHX;

HE00XO0JMMOCTHIO B (JOPMUPOBAHNHN HOBBIX 3HAHUH, B TOM Ynciie (POPMYJIHUPOBATH UICH,
TIOHSTHS, TUTIOTE3bI 00 0OBEKTAX U SBJICHUSAX, B TOM YHCIIC paHEC HEM3BECTHBIX, 0CO3HABATH
JNeUIUTH COOCTBEHHBIX 3HAHUI M KOMITETEHTHOCTEH, MIIaHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHTYAIlHIO, BOCIPUHUMATh CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPCOYIONINI KOHTPMEpP, KOPPEKTUPOBATH MIPHHUMACMBIC PEIICHUS U
neicTBus, GOPMYITHPOBATH M OIICHUBATH PUCKU U TIOCTIEICTBUS, (POPMUPOBATH OTIBIT.

METANPEJMETHBIE PE3YJIbTATDI

ITo3naBaTebHBIE YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHﬂ

ba3oBble Jornueckue aeiicTBUA:

e BBIABJIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKK MAaTEMAaTHYECKUX OOHEKTOB,
HNOHSTUN, OTHOIICHUN MEXy MOHATUSAMH, (POPMYIUPOBATH ONpEAENICHUsI OHITUH,
yCTaHaBIMBaTh CYLIECTBEHHbIH MpPHU3HAK KJIAaCCU(pUKALMK, OCHOBAHUS IJIf
000O0LIEHNS U CPaBHEHUSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A,

e BOCHPUHUMATH, GOPMYITUPOBATH U MIPEOOPA30BHIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpHIIaTeNbHbIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

e BBIABJIATH MaTE€MaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M NPOTHUBOpPEUMs B
dakTax, TaHHBIX, HAOJIONEHUSAX U YTBEPKACHUAX, MpEAJiaraTb KpPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEYU;

e JICNaTh BBHIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX U WHAYKTUBHBIX
YMO3aKTIOYCHNUN, YMO3aKIIIOUEHUH 10 aHAJIOTUH;

e pa3bupaTh JOKa3aTeNbCTBA MaTEMaTHUYECKUX yTBEPXKACHUU (IpsiMblE W OT
OPOTUBHOTO),  MPOBOJUTH  CAMOCTOATEIBHO  HECJOXKHbIE  JOKa3aTelIbCTBa
MaTeMaTHYeCKUX (DaKTOB, BBICTpaMBATh ApTyMEHTAIMIO, MPUBOAUTH TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS,

e BBIOMpATh CroOco0 pelieHrs y4ueOHOUW 3amauu (CpaBHUBATh HECKOJBKO BapHAHTOB
peleHus1, BHIOMpaTh HanboJee MOIXOIAIINMA C y4ETOM CaMOCTOSITENTFHO BBIJIEJICHHBIX
KPUTEPHUEB).

ba3oBble uccienoBarejbCcKue 1eMCTBUA:

e HCIOJB30BAaTh BOIMPOCHl KaK HCCIENOBATEIbCKUA HHCTPYMEHT  IO3HAHMUS,

dbopMynupoBath  BOMPOCH,  (UKCHpYIOIIME  OPOTHUBOpEUHe,  Mpodiemy,



CaMOCTOSITEJIbHO YCTaHABJIMBAaTh HCKOMOE M JaHHOE, (opMUpOBaTh THUMOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMIO, MHEHUE;

MPOBOJIUTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IUIAHY HECJIOXHBIM SKCIEPUMEHT,
HEOOJBIIOE HCCIENOBAHUE IO YCTAaHOBJICHHUIO OCOOCHHOCTEH MaTeMaTH4eCKOTro
00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEKIY COOOM;

CaMOCTOATENBHO  (OpMYyTUpOBaTh OOOOIIEHHs] W BBIBOABI MO pe3yjibTaTam
MPOBENEHHOTO HAOJIIOICHHUSI, KCCIIEIOBAHUS, OLIEHUBATH JIOCTOBEPHOCTDH MOTYyUEHHBIX
pPE3YyIAbTATOB, BHIBOJIOB U 000OIIICHUIA;

MPOTHO3UPOBATh  BO3MOXKHOE  pPa3BUTHE TMpOIEcca, a TakKe BBIIBUTATH
MIPETOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ nndopmanmueii:

BBISIBJISITH HEIOCTATOYHOCTh U M30BITOYHOCTh MH(OPMALIUH, JaHHBIX, HEOOXOIUMBIX
JUISL PELICHUS 3a/1a4H;

BBIOMPATh, AHATU3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH HH(OPMALUIO
Pa3IMYHBIX BUJOB U (POPM IPEICTABICHMUS,;

BbIOMpaTh (OpMy MNpEACTABICHUS HH(GOPMALUU U WUIIOCTPUPOBATH pPELIAEMBbIE
3aJjauM CXeMaMH, JuarpaMmmMamMu, HHOUM rpauKoil 1 uX KOMOUHALUSIMY;

OLICHMBATh HAJIEKHOCTh MH(POPMALIUU 10 KPUTEPUSIM, TPEITIOKEHHBIM YUUTEIEM UITU
c(OPMYIMPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKaTHBHBIEC YHHMBEPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

BOCIIPUHUMATH U (POPMYITUPOBATH CYXKACHHUS B COOTBETCTBUHU C YCIOBUSIMHU U IICIISIMH
oOIIeHusA, SCHO, TOYHO, I'PAMOTHO BBIpaXaTh CBOIO TOYKY 3PEHHS B YCTHBIX U
MUCBMEHHBIX ~ TEKCTaX, JlaBaTh IIOSICHEHWS TI0 XOIy pelIeHWS  3ajadd,
KOMMEHTHPOBATh TIOJYICHHBIN PE3yJIbTAT;

B XOJ¢ OOCYXJIEHMsS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXKJIaeMOW TEMBI,
po0JIeMBbI, pelIaeMoi 3a/1auu, BHICKA3bIBaTh UJICH, HAIIEJIEHHBIC HAa TIOUCK PEIICHNUS,
COTIOCTaBIISATh CBOM CYXACHHUS C CYXICHHSIMH JPYTrUX YYaCTHUKOB JHAJIOTA,
OOHapyXWBaTh pa3inMuyde ¥ CXOJCTBO TMO3UIMH, B KOPPEKTHOH dopme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MIPEICTABIIATH PE3YJbTATHI PEIICHHS 3a/1a4H, YKCIIEPUMEHTA, UCCIIEA0OBaHMS, TPOCKTAa,
CaMOCTOSATENILHO BBHIOMPATh (hOpPMAT BHICTYIICHUS C y4E€TOM 3a7ad MPE3eHTAIlUU U
0COOEHHOCTEN ayAUTOPUH;

MMOHMUMATh M MCIOJb30BaTh NMPEUMYIIECTBA KOMaHAHOW U WHANBUIYATbHON pabOTHI
MIPY PEIICHUN YUYeOHBIX MaTEMAaTUYECKHX 33]1a4;

NpUHUMATh 11€Jb COBMECTHOM  JICSITENIbHOCTH, IUIAHHUPOBATH  OPTaHU3AIUIO
COBMECTHOH paboThl, pacmpenesiTh BHUIbI PaldOT, JOrOBapHBaThCH, OOCYXKIATh
MPOIIECC U PE3YNbTAT paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYIIOBBIX ¢dopmax paldoTel (0OCYXJIEHHsS, OOMEH MHEHHUSIMU,
MO3TOBBIE€ IITYPMBI U JPYTHE), BHIIOJHATH CBOIO YacTh PaOOTHI M KOOPAMHUPOBATH
CBOM JICUCTBUS C IPYTMMH WICHAMH KOMaH/bI, OIICHNBATh KAY€CTBO CBOETO BKJIAIa B



oOmMii  TPOAYKT 1O  KpUTEepUsiM,  CHOPMYIMPOBAHHBIM  y4aCTHHUKaAMU
B3aUMOJIEUCTBUSL.

PerynsiTuBHbBIE YHHBEPCAJIbHbIE YUeOHbIE A€ CTBUS

Camoopranusanus:

e CaMOCTOSITEILHO COCTaBJISATH IUIAH, AJITOPUTM PEIICHUS 3aj]ayu (WIM €ro 4acTh),
BBIOMpaTh CHOCOO pEIICHHS ¢ Y4ETOM HMMEIOIIMXCS PEeCcypcoB U COOCTBEHHBIX
BO3MOYKHOCTEH, apTyMEHTUPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PELICHUIN C YUETOM
HOBOW MH(pOpMaLHUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH NHTEJJIEKT:

e BIIAJIETh CIIOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJIS IIPOIIeCcca U pe3yibTaTa PEIIeHUs
MaTeMaTUUEeCKOM 3a1auu;

e TPEABHUACTH TPYAHOCTU, KOTOPHIE MOTYT BOZHUKHYTh IIPU PELICHUM 33/1a4H, BHOCUTH
KOPPEKTUBBI B ICSTEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, HAMICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

e OIICHUMBATh COOTBETCTBUE pE3YyJIbTaTa JACATEIBHOCTA IIOCTABJICHHOM UEIH |
YCIIOBUSIM, OOBSCHATHh NMPUYMHBI JTOCTHKCHHS WIIM HEJIOCTHIKEHMS IICJIH, HAXOJIUTh
omuOKy, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

K xoniy oOydenus B 7 kjacce OOYyYalOIIMICSA TMOMYYUT CIEAYIOUIUME MPEIMETHbBIC
pe3yibTaThl:

Yuciaa v BBIYMCICHUA

BbimonHsATh, coderas yCTHblE U MUCbMEHHbIE MPUEMBI, apuPMETUUECKUE ACUCTBUS C
palMOHATbHBIMUA YUCIIAMH.

HaxonuTth 3Ha4eHHs] YMCIOBBIX BBIPAXKEHUH, TPUMEHSATh Pa3HOOOpa3HbIE CIOCOOBI U
OpUEMBbI BBIYMCIICHUS! 3HAUEHUU JAPOOHBIX BBIPAKEHWH, COAEpXKAIIMX OOBIKHOBEHHBIE U
JECATUYIHBIC TPOOH.

[lepexoauTh OT 0HOM QOPMBI 3aMKCH YUCEN K APYTroi (IpeoOpa3oBhIBaTh AECATUUHYIO
Ipo0b B OOBIKHOBEHHYIO0, OOBIKHOBEHHYIO B JECATHYHYIO, B YaCTHOCTU B OECKOHEUYHYIO
JNECATUYHYIO IpOOB).

CpaBHHBaTh U YIOPSI0YMBATH PALIMOHAIBHBIE YNCIA.

OKpyrasTh yKcIIa.

BbINONHATS NPUKUAKY U OLIEHKY pe3yJIbTaTa BRIUMCICHUHN, OLIEHKY 3HAY€HUI YMCIIOBBIX
BbIPKEHU. BBIMONMHATH NEMCTBUS CO CTENIEHIMH C HATYPAJIbHBIMU MTOKA3aTeNIAMH.

[IpuMeHsTh NPU3HAKY JIETMMOCTH, Pa3JIOKEHUE HA MHOKUTEIN HATYPAJIbHBIX YHCE]L.

PemaTe NnpakTHKO-OPUEHTUPOBAHHBIE 3a/1a4d, CBSI3aHHBIE C OTHOIICHHEM BEJIWYMH,
IPONOPLUOHATIBHOCTBIO BEJIUYMH, MPOLIEHTAMH, UHTEPHPETUPOBATh PE3YJIbTaThl PEILICHHUS
3a/1a4 ¢ y4€TOM OIpaHUYEHHUN, CBA3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMbIX OOBEKTOB.

AsredOpanveckue BbIPAKEHUS

Hcnonp3oBaTh anreOpandeckyrd TEPMUHOJOTHUIO U CHUMBOJIUKY, NPUMEHATH €€ B
IPOILIECCE OCBOCHHS Y4eOHOT0 MaTepuania.



HaxoauTs 3HaueHNs OyKBEHHBIX BBIPAXKEHUI MPU 3aJaHHBIX 3HAUEHUSIX IEPEMEHHBIX.

BbemonHATe 1npeoOpa3oBaHMs LEJIOTO BBIPAXEHUS B MHOTOWIEH IPUBEACHUEM
NOJIOOHBIX CIAraéMbIX, pAaCKpPhITHEM CKOOOK.

BBINONHATE YyMHOXEHME OJHOWIEHA HAa MHOTOWIEH M MHOTOYIEHAa HAa MHOIOYJIEH,
OPUMEHSATH (POPMYJIBI KBapAaTa CYMMBI M KBaJpaTa pa3HOCTH.

OCyIIEeCTBIATh Pa3JIOKEHNE MHOIOYWIECHOB HA MHOXHUTEIH C IIOMOIIBIO BBIHECEHUS 3a
CKOOKH 00111€r0 MHOYKHUTES, TPYNIIUPOBKY CJIAraeMbIX, IPUMEHEHU (OpMYJI COKpPAIIEHHOTO
YMHOXKEHHUS.

[IpumensaTh TpeoOpa3oBaHUsT MHOTOWIEHOB JUIS PELICHHS pPa3du4HbIX 3a7ad M3
MAaTE€MaTHUKH, CMEXHBIX ITPEIMETOB, U3 PEATBHOU MPAKTUKH.

Hcnonp30BaTh  CBOMCTBA  CTENEHEM C  HATypaJbHBIMU  IIOKa3aTeJsIMU  JUIA
peoOpa3oBaHuUs BIPAKECHUI.

YpaBHeHHS U HEPABEHCTBA

Pewmars nuHeEVHBIE ypaBHEHHS C OJHOM MEPEMEHHOM, IPUMEHSS MPAaBUIIa MEPEX0Aa OT
VICXOJHOIO YpaBHEHHUs K PaBHOCWIBHOMY eMy. [IpoBepsATs, sBISETCS JIM YMUCIO KOPHEM
YPaBHEHUSL.

[TpumensTh rpaduueckrne METObl PU PEILICHUH JIMHEHHBIX YPAaBHEHUI U UX CUCTEM.

[TonOupaTe nmpuMepsl Hap 4YMCEN, SBISIOMIMXCA PEUICHUEM JIMHEHHOTO YpAaBHEHUS C
JIBYMsI IEPEMEHHBIMH.

CTpouTh B KOOPAMHATHOM IUIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHUS C JIByMs
NEPEMEHHBIMHU, MOJIb3YACh I'paUKOM, IPUBOJUTH PUMEPHI PELICHUS YPABHEHHUSL.

Pemate cucteMbl ABYyX JMHEWHBIX YPAaBHEHHU C JIBYMsI NIEPEMEHHBIMH, B TOM YHUCJIE
rpaguyecku.

CocTaBnaTe M pelaTh JUHEWHOE YPAaBHEHHME WM CHCTEMY JIMHEWHBIX YPAaBHEHUU IIO
YCIIOBHIO 33Ja4l, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M IOJIYYEHHBIN
pe3yJbTar.

DOyHKIUU

N3o00paxkaTh Ha KOOPAWMHATHOM TIPSMOW TOYKH, COOTBETCTBYIOIIHUE 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, HHTEpPBAJIbI, 3alMCBIBATh YHUCJIOBBIE IPOMEKYTKM Ha
aNre0pandecKoM SI3bIKE.

OtmedaTh B KOOPAMHATHOM ITIOCKOCTH TOYKHM IO 33JaHHBIM KOOpPJAMHATaM, CTPOUTH
rpaduku TuHEHHbIX GyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TOMOIIBIO (PYHKIUNA H3BECTHBIE 3aBUCHUMOCTH MEXAY BEJIMYMHAMU:
CKOpOCTb, BPEMS, pACCTOSIHUE, LIEHA, KOJIUYECTBO, CTOUMOCTb, IIPOU3BOANUTEIBHOCTD, BPEMS,
00BEM paboTHI.

Haxoauts 3HaueHue QyHKIMU 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduueckuii crnocod NpeacTaBIeHUs U aHaiau3a HHPOpMaLuK, U3BJIEKATh U
UHTEPIIPETUPOBATh HH(DOPMALINIO U3 TPAPUKOB peaIbHbIX MPOLIECCOB U 3aBUCUMOCTEN.

K konmy oOydenus B 8 ki1acce OOydyarolIUiiCsl MOJYYHUT CJEAYIOUINE MPEAMETHBIC
pPE3yIbTaTHI:

Yuciia 1 BbIYHCICHUSA



Hcnonp30BaTh HaYaldbHBIE MPEACTABICHUS O MHOXKECTBE JACHCTBUTEIBHBIX YUCEN IS
CpaBHEHUs, OKPYIJICHHS] U BBIYMCICHUM, U300pakaTh ACHCTBUTEIbHBIE YUCIIA TOUYKAMHU Ha
KOOPJMHATHOW MPSIMOM.

[TpumensTh MOHATHE apU(PMETHUYECKOTO KBAJIPATHOTO KOPHS, HAXOAWUTH KBAJpaTHBIC
KOPHM, UCHONB3ys TpU HEOOXOJUMOCTH KAaJbKYJISATOP, BBINOIHATH MpeoOpa3oBaHuUs
BBIPAKEHUM, COAEPKAIIMNX KBAJIPATHBIE KOPHU, UCIIOIb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3anmucu OONBIIMX M MaJbIX YUCET C MOMOUIBIO JAECATHUYHBIX ApoOei u
creneHel uncina 10.

AJiredpanyeckue BbIpaKeHUs

[IpyuMeHsATh MOHSATHE CTENEHU C IENbIM IMOKa3aTeJeM, BBIMOJIHATh MPeoOpa3oBaHus
BBIPKECHU, CONEPKAIIMX CTEIIEHU C LEBIM [T0Ka3aTEeIIEM.

BhITIONHATE TOX/IECTBEHHBIE MPEOOpa30BaHUsl pallMOHATBHBIX BBIPAKEHUI HAa OCHOBE
paBuJl IEUCTBUI HAJl MHOTOYWIEHAMH U allreOpanyecKUMH IPOOSIMH.

PacknanpiBaTh KBagpaTHBIN TPEXUIEH HA MHOKUTEIIN.

[IpumensaTe mnpeoOpa3oBaHUs BBIPAKEHUM [JI1 pEUICHUs Pa3IUYHbIX 3a7ad U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemats nuHelHbIE, KBaIPpATHBIE YPABHEHUS U PAlMOHAIIBHBIC YPABHEHUS, CBOASIIUECS
K HUM, CUCTEMBI JBYX YPAaBHEHUH C JBYMS MEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE UCCICAOBAHUS YPABHEHUN U CUCTEM YPABHEHHM, B TOM UHCIIE
C MPUMEHEHHEM TpapUYEeCKUX MpeACTaBICHUI (yCTaHaBIMBATh, UMEET JIU YpaBHEHUE WIH
CHUCTEMa ypaBHEHUI pelleHus], €CII UMEET, TO CKOJIBKO, U ITpoUee).

[lepexoauTh OT CIOBECHOW (POPMYIHMPOBKH 3aayu K €€ anreOpanvyeckoil Mojaenu ¢
IIOMOIIBI0 COCTABJIEHUS YPAaBHEHUS WM CHUCTEMBI YpPAaBHEHHW, HWHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 3aJa4M ITOJYyYEHHBII pe3ysbTar.

[IpuMeHATh CBOWMCTBAa YHWCIOBBIX HEPABEHCTB JUIsi CPAaBHEHUS, OLECHKH, pellaTh
JUHEWHbICE HEPABEHCTBA C OJHOM MEPEeMEHHONW U UX CHCTEMBI, J1aBaTh TPaPUUYECKYIO
WJUTKOCTPALAI0 MHOYKECTBA PEILICHUI HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.

DyHKIUU

[lorumaTe ¥ WCHONB30BaTh (YHKIHUOHATIBHBIE TIOHATHS M S3BIK  (TEPMUHBI,
CHUMBOJINYECKHE O0O03HAUEHUS), ONMPEACATh 3HaueHHe (YHKIMHU [0 3HAUYECHHUIO apryMEHTa,
onpeaensaTh CBOMCTBA (YHKIMHU 10 €€ rpaduKy.

Crpoutsb rpaduku dJeMeHTapHbIX QYHKUIUN BUJIA:

y = k/X, y = %2,y = x3,y = |X|, Y = VX, OIHCBIBaTH CBONCTBA YHCIOBOM (YHKIHH 110 €&
rpaduky.

K koniy oOydenus B 9 kiacce OOy4arOUIUIICS TMOMYYHUT CJEIYIOIIME IMpPeIMETHBIC
pe3yJbTaThl:

Yuciaa v BBIYMCICHUA

CpaBHHBATh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALMOHAIBHBIE YHCIIA.

BremmonusaTe apupmMeTnueckre AeMCTBYS ¢ pallMOHATLHBIMU YHCIaMH, COUETasi YCTHBIC U
MACbMEHHBIE TPUEMBI, BBITIOJIHATH BBIYUCIEHUS C UPPALMOHAIbHBIMA YHCIAMH.



Haxonuth 3HaU€HUS CTENEHEH C 1IeJIBIMU [T0KA3aTEIsIMU U KOPHEH, BBIUUCIIATh 3HAUEHUS
YUCJIOBBIX BBIPAKCHUH.

OKpyraarh JEUCTBUTENBHBIC YMCIA, BBINOJIHATh MPUKUJIKY PE3YyJbTaTa BBIYMCIICHUM,
OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHUs U HEPABEHCTBA

Pemiate nMHEHHBIE W KBaJApaTHBIE YpPaBHEHMS, YPaBHEHHUs, CBOJSIIMECS K HHM,
poCTeHIme APoOHO-paAIMOHATBHBIC YPABHEHUS.

Pemate cucrtemsl ABYX JIMHEMHBIX YPABHEHUN C IByMSI IEPEMEHHBIMUA U CUCTEMBI JIBYX
YPaBHEHHUI, B KOTOPBIX OJJHO YPABHECHUE HE SBJISCTCS JTUHEUHBIM.

PemaTte TekcTOBBIE 3amauu ainreOpamvecKuM CIIOCOOOM C TOMOIIBIO COCTABJICHHUS
YPaBHEHUS WM CUCTEMBI JIBYX YPABHCHUM C JBYMS [IEPEMEHHBIMU.

[IpoBOAUTE MPOCTEUIIINE UCCIICAOBAHUS YPABHEHUN U CUCTEM YPABHEHUM, B TOM YHUCIIC
C IpUMEHEHHEM TpaduyecKux mpeAcTaBieHU (yCTaHABIUBATh, UMEET JIM YPaBHCHUE WIIH
cHUCTeMa YpaBHEHUM pelIeHUs, €ClId UMEET, TO CKOJIBKO, U IpoYee).

Pemate nuHEHHBIE HEpaBEHCTBA, KBaJpaTHbIC HEPABEHCTBA, H300pa)xaTh peEIIeHUE
HEPABEHCTB HA YMCIIOBOM IPSIMOM, 3aIMChIBATh PEIICHUE C ITOMOIIBIO CHUMBOJIOB.

Pemate cHuCTEMBI JMHEHHBIX HEPABECHCTB, CHUCTEMbI HEPABCHCTB, BKIIFOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300paxaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YUCIIOBOM MPSIMOA,
3alMCHIBATh PEIICHUE C MTOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IPU PEIICHUM PA3JIMYHbBIX 33/1a4.

DOyHKUMHA

Pacnio3naBaTh (yHKIIMK U3y4YeHHBIX BUAOB. [loKa3bIBaTh CXEMAaTUYECKU PACTIONOKEHUE

Ha KOOPJIUHATHOM III0CKOCTH rpadukoB (yHkiwmid Buga: Y = KX, y = kx + b, y = k/x, y = ax2
+bx + ¢,y =x3,y =X, y = |x|, B 3aBucHMOCTH OT 3HaUCHHI KOO)HUIUEHTOB, OMHUCHIBATD
CBOMCTBA (DYHKIIMA.

Crtpouth 1 n300pakaTb CXeMaTUUECKH rpaduKu KBAIPATUUHBIX (PYHKIUH, OMKCHIBATH
CBOMCTBA KBaAPATUYHBIX (DYHKIHI 1O UX rpadukam.

Pacno3naBath KBaApaTH4HYI0 (QYHKIUIO 10 ¢opMyle, MNPUBOAUTH TMPUMEPHI
KBaJIPAaTUYHBIX (DYHKIMHA U3 peaTbHOM XKM3HU, QU3HKH, TCOMETPHUH.

YucioBbIe NMOCT€10BATEILHOCTH H POTPeccUuu

Pacno3naBaTh apu(pMETHUECKYIO U TEOMETPUUYECKYIO TPOTPECCUU MPH Pa3HBIX CIIocoOax
3a/IaHuUsl.

BEBIOTHATE BBIMUCICHUS C UCTOIB30BaHUEM (HOpMYN N-TO 4YieHa apuMETUIECKOU U
Ir€OMETPUUECKOU MPOrPECCHUM, CyMMBI IEPBBIX N YJICHOB.

N306paxaTs 4ieHbI MOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPUHATHOMN TJIOCKOCTH.

Pemmarsb 3amaun, cBsI3aHHBIE C YUMCIIOBBIMH MOCIIEI0BATEILHOCTSIMH, B TOM YHCIIE 33]]a41
U3 peasibHOM KU3HU (C UCIIOJIb30BAHUEM KaJIBKYJIATOPA, HU(POBBIX TEXHOJIOTHI).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgposbie
Ne i/m P Konrpouabnsie IIpakrnyeckue (mp )
NMPOrpamMMbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypchl

1 Yucaa u BeIuMCIeHU. PalimoHalbHbIE o5 1 bubnuoreka [{OK
yucia https://m.edso00.ru/7f415b90

bubnuoreka [{OK
2 Anrebpanyeckue BhIpaXKeHUs 27 1 httos://m.edsoo.ru/7f415b90

bubnuoreka [{OK
3 YpaBHCHHS  HEPABCHCTBA 20 ! https://m.edso0o.ru/7f415b90

bubnuoreka [{OK
4 Koopmunarst u rpaduku. Cynximn 24 1 https://m.edso00.ru/7f415b90

bu6mmoteka IIOK
° Tosropenne 1 obodwerHe 6 1 https://m.edso00.ru/7f415b90

OBHIEE KOJIMYECTBO HACOB I10 ITPOT'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

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne /i P Konrpoabnbie IIpakruueckue (utpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl

bu6nmorexa [IOK
1 Uucna u Beruncienus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8

5 Uucna u Beruucienus. CTeneHsp ¢ 1ebiM 7 bubnuoreka [IOK
II0Ka3aTesemM https://m.edsoo.ru/7f417af8

3 AnrebpanyecKue BhIPAKECHHUS. 5 1 bubmmoreka [JOK
KBanpatHbiii TpéxuiieH https://m.edsoo.ru/7f417af8

4 Anrebpanyeckue BbIpaKEHHUS. 15 1 Bu6mmoteka [JOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8

5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnnorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8

6 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 bu6mmoteka IIOK
YpaBHEHUH https://m.edsoo.ru/7f417af8

bubmmoreka IIOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8

bubmmoteka IIOK
8 DyHKLUHH. OCHOBHEIC IOHATHS > https://m.edsoo.ru/7f417af8

bubnmnorexa LIOK
o DyrKumn. Hucsnossie GyHKumn d https://m.edsoo.ru/7f417af8

bubnunorexa LIOK

10 II 6 1
OBTOpeHHE 1 0000mIeHHE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 102 5 0
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9 KJIACC

Kosaun4yecTBOo 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne i/l P Konrpoabnbie IIpakruueckue (utpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Yucna u BeruncieHus. JlelicTBUTEIbHBIC 9 bubmuorexa [IOK
yucia https://m.edso0.ru/7f419d08
5 VYpaBHEHUs 1 HEPABEHCTBA. Y PAaBHEHHUSI C 14 1 bubmmoreka [JOK
OJIHOM MEepPEeMEHHOM https://m.edsoo.ru/7f419d08
3 YpaBHenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
YPaBHEHHU https://m.edso00.ru/7f419d08
bubnuoreka [{OK
4 .H 1 1
VYpaBHeHus 1 HepaBeHCcTBA. HepaBeHcTBa 6 httos://m.edsoo.ru/7419d08
bu6nmorexa LIOK
) 1 1
> YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoteka IIOK
q 1 1
6 HCJIOBBIC ITOCIICIOBATEIILHOCTH 5 https://m.edso0o.ru/7f419d08
7 [ToBTOpEeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 18 1 bu6nmorexa LIOK
3HAHUU https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 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







