PABOYAS ITPOT'PAMMA
yueOHOro npeamera «AJjredopa»
MJIs o0y4yaromuxcesi 7-9 kiaaccoB

MNOSCHUTEJIBHAS 3AITUCKA

AnreOpa sBISICTCS OJHMM M3 OMOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHWs: OHA
o0ecrieunBacT 3y4YeHUE IPYTHX JUCIUILTUH, KaK €CTECTBCHHO-HAYYHOTO, TAK U T'yMaHUTAPHOTO
UKJIOB, €€ OCBOGHHE HEOOXOAUMO I TPOJIOJIKEHUSI 00pa30BaHUs U B MMOBCEJHEBHON JKU3HU.
PasButne y o0Oyd4aromuxcs HaydHBIX TIPEACTABICHUNA O TIPOMCXOXICHUHM | CYIIHOCTH
anreOpanyeckux aOCTpaKIHid, Crocode OTpaKeHUS MATEeMaTHYeCKOH HAayKOH sBICHUH U
MPOIIECCOB B MPHUPOJC M OOIMIECTBE, POJIM MATEMAaTHYECKOTO MOJCIHPOBAHUS B HAyYHOM
MO3HAHUK M B MPAKTUKE CHOCOOCTBYET (POPMHPOBAHHIO HAYYHOI'O MHUPOBO33PEHHS M KA4CCTB
MBILUICHUS, HEOOXOAMMBIX Ul aJaNnTallid B COBPEMEHHOM HU(ppoBOM oOmiecTBe. M3yueHue
anreOpsl oOecrieunBaeT pa3BUTHE YMEHUs HaOII01aTh, CPAaBHUBATH, HAXOJAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPHUTUYHOCTH MBIILUICHHS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM
JICWCTBHS U BBIBOJIBI, ()OPMYJIMPOBATh yTBepxkIeHus. OCBOCHHE Kypca aireOpbl 00ecrieuyrnBaeT
pa3BUTHE JIOTHUECKOTO MBIIIICHUS OOYYaIOMIMXCS: OHMU HCIHOJB3YHOT JICAYKTUBHBIE U
WHIYKTUBHBIE PACCYKICHHS, 0000IICHNE W KOHKPETH3alluio, a0CTparupoBaHHE W aHAJIOTHIO.
OOydeHue anreOpe TMpeAnoyiaraeT 3HAYUTEIBHBI OOBEM CaMOCTOSTEIBHON JEATEILHOCTH
00yJarommxcsi, IOITOMY CaMOCTOSITEIbHOE pEHICHHWEe 3ahad  SBISIETCS — peanu3amueit
JeSITETIbHOCTHOTO MPUHIIUATIA O0YYCHUSI.

B crpykrype mporpamMmer y4deOHOTOo Kypca «Anrebdpa» st OCHOBHOTO OOIIEro
00pa30BaHUsl OCHOBHOE MECTO 3aHUMAIOT COJCPIKATEIIbHO-METOUeCKUe JHHUM: «Yucna u
BBIUUCIICHUS», «ANTeOpandecKre BBIPAKCHU», «YPaBHEHUs W HEPAaBEHCTBa», «DYHKIUWY.
Kaxxas U3 3THX CoepiKaTeIbHO-METOJMUSCKUX JIMHUN pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET
M3yUYCHUS Kypca, B3aUMOJICHCTBYSI C APYTHMH €ro JIMHUSIMU. B Xo1e u3ydeHus: yueOHOro Kypca
00yYarOIIMMCS IPUXOJAUTCS JIOTUYECKH PacCykIaTh, UCIIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH
s3bIK. B CBSI3M ¢ ATHIM B IporpaMMy y4eOHOTO Kypca «Anredpay BKIFOUYEHBI HEKOTOPBIE OCHOBBI
JIOTHKH, MPEICTABJICHHBIC BO BCEX OCHOBHBIX pa3/iejax MaTeMaTHYeCKOro oOpa3oBaHUS H
CHOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIOUIMMHUCS OCHOB YHHBEPCAJIBHOTO MAaTEMAaTHYECKOTO
s3pika. CosiepKaTeIbHON U CTPYKTYPHOM OCOOCHHOCTBIO Y4eOHOTO Kypca «AsreOpay» sBISETCS
€Tr0 MHTETPUPOBAHHBINA XapaKkTep.

Conepxxanne nuHUM «Yucina M BBIUMCICHUS CIY>XHUT OCHOBOM JUIsl JaibHEHIIEero
M3YYEHUS MaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOMIMXCS JIOTHYECKOTO MBIILUICHHS,
(OpPMHPOBAHUIO YMEHUS IMOJBb30BAaThCS AJITOPUTMAMHM, a TAKXKe MPUOOPETCHHIO MPAKTUYCCKUX
HaBBIKOB, HEOOXOJMMBIX Il MMOBCEIHEBHOW JXM3HH. Pa3BUTHE MOHATHS O YHCIE Ha ypPOBHE
OCHOBHOTO 00IIlero o0pa3oBaHMs CBSI3aHO C PAMOHAIBHBIMH U HPPALMOHAIBHBIMH YHCIIAMH,
(hopMHpOBaHHUEM TPEICTABICHUH O NEHCTBUTEIHLHOM YHCIE. 3aBEpIICHUE OCBOCHHUSI YMCIOBOM
JVMHUHA OTHECEHO K CpeTHEMY 001IeMy 00pa30BaHUIO.

Conmepxkanue JBYX anreOpaluecKux JMHUH — «AJreOpanuecKkue BBIPAXKCHUS» U
«YpaBHEHHSI WM  HEPABEHCTBA»  CIIOCOOCTBYeT  (OPMHUPOBAHHMIO Y  OOyYaromuxcs
MaTeMaTUYeCKOIo armapara, HEOOXOJIUMOIO JUIs PEIICHUs 3ala4 MaTeMAaTHUKH, CMEXKHBIX
MIPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a1a4. Ha ypoBHE OCHOBHOTO 00IIero o0pa3oBaHUs
yueOHBI  MaTepuall TPYNIHUPYETCS  BOKPYr  pallMOHAIBHBIX  BBIpOXKEHUH.  Anrebpa
JICMOHCTPUPYET 3HAYCHUE MATEMATHKU KaK SI3bIKA JIJIs MOCTPOCHHSI MAaTEeMaTUYECKUX MOJIEIICH,
OIMCaHMS MPOIECCOB M SIBICHUI peaibHOro Mupa. B 3amaum oOyueHus anreOpe BXOIAT TAKKE
JaNbHEHIIee Pa3BUTHE AJTOPUTMHUYCCKOTO MBIIUICHUS, HEOOXOIUMOro, B YaCTHOCTH, IS
OCBOCHHS Kypca HWHGOPMATHKH, W OBJAJCHUE HAaBBIKAMH JCIyKTHBHBIX paCCYXICHUIA.
[IpeobpazoBanue CUMBOJIBHBIX (OPM CHOCOOCTBYET Pa3BUTHIO BOOOPAKEHUSI, CTIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYCCTRY.



Conepxxanne  (PyHKIMOHAJIBHO-TpaQUUECKOM  JIMHUM  HALEJeHO Ha  IOJy4YeHHe
00y4JarOIMUMUCS 3HAHUN O QYHKIHSIX KaK BaKHEHIIIeH MaTeMaTUYECKON MOACTH ISl OMTUCAHUS
U HCCIIEJOBaHUS Pa3HOOOPa3HBIX IPOLIECCOB M SBICHUN B npupoae M obuiectBe. M3yueHue
MaTepualia CHOCOOCTBYET PAa3BUTHIO y OOYYAIOLIMXCS YMEHHUS HCIIOJIIb30BaTh pa3IHMyHbIC
BBIPA3UTEIbHBIE CPEACTBA SI3bIKa MAaTEMATUKU — CIOBECHBbIE, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHUT BKJIJ] B ()OPMHPOBAHHUE MPEJICTABICHUNA O PO MAaTEeMAaTUKU B PA3BUTHUU LIMBUIM3AINN
U KYJIbTYpBI.

CornacHo yuebHOMY IulaHy B 7-9 Kiaccax wu3ydaeTcst y4deOHBIH Kypc «Anredpay,
KOTOpPBII BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3lieibl cojaepkaHus: «Yuciaa W BBIYUCICHUSNY,
«AnreOpandecKkue BHIpAKEHUSY, «Y paBHEHUS U HEPABEHCTBaY, «DyHKIUNY.

Ha uzyuenue yueOHoro kypca «Anredpa» orBoautcs 306 yacos: B 7 kinacce — 102 gaca (3
yaca B Hezeno), B 8 kimacce — 102 yaca (3 gaca B Heneno), B 9 kiacce — 102 gaca (3 ygaca B
HEJIETIIO).

COJAEPKAHUE OBYYEHUSA

7 KJIACC

Yuciia 1 BBIYUCICHUA

JlpoOu OOBIKHOBEHHbIE U JAECATUYHBbIC, MEPEeX0j] OT OAHON (GopmMbl 3amucu Apolelt K
npyroil. [IoHATHE paMOHAIIBHOIO YUCIIA, 3alMCh, CPABHEHHE, YIOPSAIOYNBAHUE PALlMOHAIBHBIX
yucen. ApudmMernueckre ASUCTBHS ¢ PallMOHAIBHBIMU YHMCIaMU. Pemenue 3amad u3 peaabHOR
MPaKTUKHU Ha YaCTH, HA JPOOH.

CreneHb ¢ HaTypajJbHBIM IOKa3aTelleM: ONpeiesieHre, NpeoOpa3oBaHUE BHIPAXKECHUN Ha
OCHOBE OIpeieNieHus, 3anuch Oonbiux yucen. [IponeHTsl, 3anuck TpOLUEHTOB B BUJE ApoOU U
IpoOu B BHJIE MPOIEHTOB. TpU OCHOBHBIE 3aJla4M HA MPOLICHTHI, PEIICHUE 3a/la4 U3 peanbHOU
MIPaKTUKH.

IIpuMeHeHre IPU3HAKOB JEIMMOCTH, PA3I0KEHUE Ha MHOKUTENIN HaTyPAJIbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpsAMasi U 0OpaTHas IPONOPLUOHATBHOCTH.

Auare0panyeckue BbIPaKeHUs

[lepemeHHbIE, YKHCIOBOE 3HAYEHUE BBIPAXKEHUS C MEpPeMEHHOW. JlomycThMble 3HAYEHUS
nepeMeHHbIX. [IpencTaBieHre 3aBHCHUMOCTH MEXIY BEJIHUYMHAMH B BHIE (HOPMYJIBL
Beruucnenus no gopmynam. [IpeobpazoBanne OyKBEHHBIX BbIPa)KEHUI, TOXKIECTBEHHO paBHbIE
BBIpa)KEHUS, TIPAaBUIIa NPEoOpa3OBaHMsI CyMM M TPOU3BEICHUH, MpaBUiia PACKPHITUS CKOOOK U
MIPUBECHUS TOOOHBIX CIIaraeMbIX.

CBolicTBa CTENIEHU C HATYpaJIbHBIM I10Ka3aTeIIEM.

OpnowieHbl U MHOrowieHsl. CteneHs MHOrowieHa. Cll0)KeHHE, BBIUUTAHUE, YMHOKECHHE
MHOTIOWwIeHOB. POpMyIbl COKPAIEHHOIO YMHOKEHHMs: KBagpaT CyYMMBbI M KBaJApaT Pa3HOCTH.
dopmysa pa3sHOCTH KBagpaToB. Pa3inoxkeHre MHOTOWIEHOB HA MHOXKATEIIH.

YpaBHeHusi 1 HePaBeHCTBA

VYpaBHeHUe, KOpEHb ypaBHEHHUs, [IPaBUIa MpeoOpa30BaHUsl ypaBHEHUs, PaBHOCUIBHOCTh
YPaBHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOH IIEPEMEHHOM, YHUCIIO KOpPHEH JIMHEHHOIO YypaBHEHMS,
pelieHue JMHEWHbIX ypaBHeHuil. CocTaBieHHE ypaBHEHHMH IO YCIOBHIO 3ajaud. PerieHue
TEKCTOBBIX 3aJ[a4 C IOMOIIBIO YPaBHEHUM.

JIuneiiHoe ypaBHEHHME C ABYMsI IEPEMEHHBIMU U ero rpapuk. Cucrema AByX JMHEWHBIX
YpaBHEHMH € JBYMs INEepeMeHHbIMHU. PelneHue cucreM ypaBHEHMH CHOCOOOM IOACTaHOBKH.
[IpuMmeps! penieHust TEKCTOBBIX 3a7a4 € IOMOIIBIO CUCTEM YPaBHEHUM.

DOyHKIUH

Koopaunara toukm Ha mnpsMod. UucioBble NPOMEKYTKH. PaccrosiHme Mexny AByMs
TOYKAMHU KOOPAUHATHOU MPSAMOM.



[IpsimoyromnpHas cuctema koopauHar, ocu OX u Oy. Abcuucca U opaMHATa TOYKH Ha
KOOpAMHATHON TmockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (popmynamu. Urenue rpaduxos
peanpubix 3aBucuMocTeil. [lonsarue ¢dyukuun. I['padux dyaknum. CpoilcTBa (YHKIIHA.
Jluneitnas ¢pynkuus, e€ rpaduk. ['paduk Gynkuuum y = |X|. ['paduueckoe perieHne THMHEHHBIX
YpaBHEHUH U CUCTEM JIMHEHWHBIX YPaBHEHUM.

8 KJIACC

Yuciia v BbIYMCICHHUSA

KBanpatueiii kopenb u3 uucna. llonarue 00 wuppanmoHanbHOM uwucine. JlecaTuyHbie
NpUOIKEHNST MPPalMOHaIbHBIX uncen. CBoicTBa apupMEeTHUECKUX KBAAPATHBIX KOPHEH U MX
MPUMEHEHHE K MpeoOpa30BaHUIO YHCIOBBIX BBIPAKCHUNW W BBIYUCICHUSAM. JleHCTBUTENbHbIC
qucla.

Crenens c 1esIbIM TIOKa3aTesieM U € cBoicTBa. CTaHIapTHas 3alUCh YHUCIIA.

AnreGpanueckue BelpakeHUsIAJredpanyeckue BbIpasKeHust

KBagpatHslii TpEXuiieH, pa3iokKeHUE KBAIPpaTHOTO TPEXUJICHA HA MHOXKHUTEIH.

Anrebpanueckast ApoOb. OCHOBHOE CBOWCTBO anreOpanueckoir napobu. CroxeHue,
BBIUMTAHUE, YMHOXKEHHE, JelieHue anreOpandeckux ApooOeil. ParmoHanbHble BBIpAXKEHUS M UX
npeoOdpa3oBaHuUe.

VYpaBHEHMs 1 HEPAaBEHCTBAY pABHEHHMS U HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opmysna KOpHEH KBajapaTHOro ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHUWI, CBOOANIMXCA K JHMHEWHBIM M KBagpaTtHbIM. llpocTteifmue apoOGHO-
paluoHaIbHbIe YPAaBHEHUS.

I'paduueckas uHTEepHpeTavs ypaBHEHHUN C JABYMs MEPEMEHHBIMHU M CHCTEM JIMHEHHBIX
YPAaBHEHUN C JBYMs NEpEeMEHHBIMU. lIpuMepsl peleHns CHCTeM HEIWMHEHHBIX YPAaBHEHHM ¢
JIByMsI IEPEMEHHBIMHU.

Pemrenne TeKCTOBBIX 3a71a4 alreOpandecKuM CIIoCOOOM.

HUucnoBble HEpaBEHCTBA U HX CBOMCTBA. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCHUNIBHOCTH HepaBeHCTB. JIMHENHBIE HEpaBeHCTBA € OAHOM TmiepeMeHHOW. CucTtembl
JIMHEHHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

OyHKIMNDYHKITAA

[onsatue ¢pynkumu. OGmacTh ONpeneIeHuss 1 MHOXKECTBO 3HaueHHH QyHKImH. CriocoOb!
3aaHus QyHKIIUH.

I'padux ynkuun. UYrenue cpoiicTB ¢(yHKimu no e€ rpaduky. Ilpumepsr rpadukon
GyHKIUH, OTpa)kalouIX peabHbIe MPOLECCHI.

@yHKIMH, ONMCHIBAIOIIME MPSIMYI0 U OOpaTHYIO NMPONOPLMOHAIBHBIE 3aBUCUMOCTH, MX
rpaduku. Oyrxupn y = X2, y = X3, y = \X, y=|x|. ['paduteckoe pelreHne ypaBHEHNUIT i CHCTEM
YPaBHEHUM.

9 KJIACC

Yucaa ¥ BLIYHCTIEHUS

PanmonaneHbie Yncia, MpparioHaIbHBIC YUCIA, KOHEYHBIE U OCCKOHEYHBIC JICCITUIHBIC
npoOu. MHOXKECTBO JEHWCTBUTEIBHBIX 4YHCEJ, JEHCTBUTEIbHBIE YHCIIa KaK OCCKOHEYHBIC
NecATUYHBIE  JpoOu. B3auMHO  OAHO3HAYHOE  COOTBETCTBUE  MEXKIY  MHOXECTBOM
JEHCTBUTEIILHBIX YUCET M KOOPAUHATHOM MPSMOM.

CpaBHeHUE JCHCTBUTEIBHBIX YHCEN, apU(PMETHUCCKHE JCUCTBUS C JCHCTBUTCIHHBIMU
YUCIIaMH.

Pa3Mepsl 00BEKTOB OKPYKAIOIIETO MHUpPA, MJIUTEIHLHOCTH MPOIECCOB B OKPYKAIOIIEM
MHUDE.

[Ipubmmk€éHHOe 3HAYEHHE BEJIMYMHBI, TOYHOCTh NpUOMmKeHus. OKpyrieHue YHCel.
[Ipuknaka 1 OLEHKa pe3yJIbTaTOB BHIYUCICHUM.

YpaBHeHusI U HEPaBEeHCTBA



JluneitHoe ypaBHeHue. Penenre ypaBHEHHH, CBOIAIIMUXCS K TUHECUHBIM.

KBanpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOAALIMXCS K  KBaJpaTHBIM.
bukBagpatHoe ypaBHeHue. IIpumepnl pelieHuss ypaBHEHHMM TPEThed M YETBEPTOM CTENEHEH
Pa3oKEHUEM Ha MHOXKUTEIH.

Pemenne  npoOHO-pallMOHaNbHBIX  ypaBHeHMH.  PemeHwe  TEKCTOBBIX — 3ajad
anreOpanyecKuM METOIOM.

VYpaBHeHHE C OBYyMs MEPEeMEHHBIMU U ero rpaduk. Pemienue cucteM BYX JHMHEWHBIX
yYpaBHEHUH C ABYMsI MepeMEHHbIMU. PerieHue cucteM ABYX YpaBHEHHH, OAHO M3 KOTOPBIX
JUHEHHOoe, a Ipyroe — BTOpoil cteneHu. ['paduueckas mHTEpHpeTanusi CUCTEMbl YpaBHEHHUI C
JIBYMsI IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a7a4 aaredOpanyecKuM CriocoOoM.

YucnoBble HEPAaBEHCTBA U X CBOMCTBA.

PemieHne nMHENHBIX HEPABEHCTB C OJHOW NEepeMEHHOH. PemeHue cucrtem JHMHEHHBIX
HEpaBeHCTB ¢ OJHOM mnepeMmeHHOH. KBagpartHele HepaBeHcTBa. ['paduueckas MHTEpHpeTanus
HEPABEHCTB M CUCTEM HEPABEHCTB C JIByMsI IEPEMEHHBIMH.

OyHKIMNDYHKIUA

KBagpatnunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapaGonma, KOOpAWHATHI BEPIIUHBI
1apaboJibl, OCb CHMMETPHUH TTapadOJIbI.

I'padukn dyskmmii: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = x|, # ux cBoiicTa.

UYucnossle mocneaoBaTeaIbHOCTHYHC10BbIE MOC/Ie10BaTeIbHOCTH M IPOrpeccuu

[lonsiTHE YMCIOBON MOCIEN0BATENBHOCTH. 3aJaHUE IOCIIEN0BATEIBHOCTH PEKYPPEHTHON
dhopmyroit u popMyIoii N-TO YIeHA.

ApudmeTrnueckass W reomerpuueckas  nporpeccur.  Dopmymnel  N-ro  4eHa
apu(pMeTHIECKON U FreOMETPHUUECKON MPOrpeccuii, CyMMbI IEPBBIX N UJICHOB.

N300pakenue 4jaeHOB apu(PMETHUECKOH M reoMeTpUdYecKOW MpOrpeccuid TOYKaMu Ha
KOOPJMHATHOW MIIOCKOCTH. JINMHEWHBIN U SKCITOHEHIIMAIBHBIN pocT. CIOKHBIE MPOLIEHTHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE PpPe3yabTaThl OCBOCHHUS MPOTpaMMbl y4eOHOTO Kypca «Anredpay
XapaKTEepU3yTCS:

1) naTpuoTNyecKoe BOCIIUTAHUE:

MpOSIBJICHUEM HHTEpeca K IMPOLUIOMY M HACTOAIIEMY POCCUHCKOW MAaTeMAaTHKH,
LIECHHOCTHBIM OTHOLIEHHEM K JOCTHKEHHUSIM POCCUHUCKUX MATEMAaTUKOB M POCCUHUCKOMN
MaTeMaTHYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHKEHUN B IPYTMX HAyKaX W MPUKIIAJHBIX
chepax;

2) rpaxaaHCcKoe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHHE:

TOTOBHOCTBIO K BBINIOJIHCHUIO OOS3aHHOCTEH TpaKIaHWHA M peall3alid €ro Tpas,
MPEeICTaBICHUEM O MAaTeMaTHYeCKMX OCHOBAaX (DYHKIMOHHPOBAHUS PA3IHUYHBIX CTPYKTYP,
SIBJIGHUH, MpOLEyp I'pa)IaHCKOro oduiecTBa (HampuMep, BHIOOPHI, OIPOCHI), TOTOBHOCTBIO K
00CYXJIEHUIO ITUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JTOCTHKEHUIN
HayKH, OCO3HAHUEM BaXKHOCTH MOPAJIbHO-3THUECKUX MPUHIIUIIOB B JEATEILHOCTH YUYEHOTO;

3) TpyAoBOE BOCIIUTAHHE:

YCTAaHOBKOM HA aKTUBHOE yYacCTHE B PEIICHUH MPAKTHYECKUX 3a7a4 MaTEMaTUYECKOU
HaIpPaBJICHHOCTH, OCO3HAHUEM BaKHOCTH MaTEeMaTHYECKOTO 00pa30BaHHUs Ha MPOTSKEHUH BCEl
YKU3HH JIJIS1 YCTICTTHON TPO(ECCHOHABHOM IEATeIbHOCTH M PAa3BUTHEM HEOOXOIMMBIX YMEHHM,
OCO3HAHHBIM BBIOOPDOM U TIOCTPOCHHEM WHAMBUAYATbHOW TpaeKTopuu o0Opa3oBaHUS U
YKU3HCHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;



4) scTeTHYECKOE BOCIIUTAHHE:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY W ACTETHYECKOMY BOCIPHUATHIO MaTEMAaTUYECKHX
00BEKTOB, 33/1a4, PEUICHU, PacCyKIeHUHN, YMEHUIO BUACTh MaTEMaTHUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOIO TO3HAHUS:

OpHEHTAIEe B JEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX IPEICTaBICHHHA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsS YENOBEKa, MNPHUPOAbI U OOLIeCTBa, MOHUMAHUEM
MaTeMaTHUeCKOM HayKH Kak c(epbl 4elOBEYECKOM NeATeIbHOCTH, 3TaloB €€ pa3BUTUS U
3HAYMMOCTH JIJISl Pa3BUTHUS LIMBUIN3ALIMH, OBIIAJICHUEM SI3bIKOM MAaTEMATHKU U MaTeMaTHYEeCKON
KyJIbTypOl Kak CpEICTBOM II03HAHUS MHUPA, OBJAJCHUEM MPOCTEHIIMMU HaBbIKAMU
UCCJIEIOBATENBCKON 1eATEeIbHOCTH;

6) ¢usnueckoe BocnuTanue, dGopmMHpoBaHMe  KYJAbBTYPbl  310pOBbSl M
AMOLMOHAIBLHOTO 0JIArONOJIy4Hs:

TFOTOBHOCTBIO TMPUMEHATh MaTEeMaTHUYECKHE 3HAHUS B MHTEpPeEcax CBOEro 3/J0pOBbS,
BEJICHHUS 3[I0POBOT0O 00pasa >KU3HHU (340pOBOE MUTAHUE, cOANTaHCUPOBAHHBIM PEXUM 3aHATHH U
OTIbIXa, peryispHas Qu3nyeckas aKTHUBHOCTb), COPMHUPOBAHHOCTHIO HaBbIKa pedieKcuu,
IpU3HAHUEM CBOETO MpaBa Ha OIIMOKY M TAKOTO K€ MpaBa JPYroro 4eloBeKa;

7) 3K0JI0THYECKOe BOCIIUTAHME:

OpHUEHTAIlMe Ha MPUMEHEHHWE MaTeMaTHUeCKHX 3HAHUM IS pelleHus 3afad B 00JacTu
COXPAHHOCTH OKpY KaloIlel cpefpl, IJIaHUPOBaHUS MOCTYNKOB W OLEHKH WX BO3MOXKHBIX
MOCTIEICTBUM JUISl OKpPY’KaIoLIeH Cpeibl, OCO3HAaHUEM TJI00ANIBHOTO XapaKTepa 3KOJIOIMYECKUX
npo0JieM U Ty Teil UX PEeIeHus;

8) ajanTanus K M3MEHAKIUMCS YCJI0BUSAM COHMAIBHONW M NIPUPOIHON Cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCIIOBHUSIX HEONPEIEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPAKTHUUECKYIO NESATEIBHOCTh, B TOM YHCJIE YMEHHUE YUUTHCS Y APYTHX
arofell, mpuoOpeTaTh B COBMECTHON AESTENIbHOCTH HOBBbIE 3HAHMSI, HABBIKM U KOMIIETEHIIUHN U3
OTbITA JPYTHUX;

HE00XOIMMOCThIO B ()OPMHUPOBAHUN HOBBIX 3HAHUI, B TOM uucie GopMyIUpOBaTh UICH,
MOHATHUS, TUMOTE3bl 00 00BEKTaxX M SBJICHUSAX, B TOM YHCIIE paHee HEU3BECTHHIX, OCO3HABATH
neduIuThl COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMI0, BOCIPUHHMATh CTPECCOBYIO
CUTYallMI0 KakK BBI3OB, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH NMPUHUMAEMbIE PpEUICHUS U
neicTBus, GOPMYITUPOBATEH U OIICHUBATh PUCKU U TIOCIEACTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATHI
Ilo3HaBaTeIbHbIE YHUBEPCAJIbHbIE y4eOHbIE JeiiCTBUSA

Ba3oBble JJornueckue neicTBHA:

® BBIBIATH M XapaKTEPU30BaTh CYIIECTBEHHbIC NMPU3HAKM MAaTEMaTU4YECKUX OOBEKTOB,
MOHSITUI, OTHOIIEHUH MEXIy MOHATHSAMH, (HOPMYIHpPOBATH OMpPENEICHUS TMOHSITHIA,
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(UKAIINN, OCHOBAHUS Jis1 0000IIEeHUS
Y CpaBHEHUS, KPUTEPUHU TPOBOJUMOTIO aHAIN3A;

® BOCIPHUHHMATbH, (POPMYIHUPOBATh U MPEOOPA30BHIBATH CYXKACHHS: YTBEPIUTEIbHBIE U
OTpULATCIIBHBIC, CIUHHUYHBIC, YACTHBIC U O6HII/I€, YCJIOBHBIC,

®  BBIBJIATH MAaTCMATUYCCKHUEC 3aKOHOMCPHOCTH, B3AUMOCBA3H U IPOTUBOPCUUSA B q)aKTaX,
JNAHHBIX, HAOJMIOJCHUSIX U YTBEPXKACHUSIX, Mpeljaratb KpPUTEpUU JUIS BBIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYMIA;

¢ JCJIaTb BBIBOABI C HUCIIOJB30BAHUCM 3dKOHOB JIOTHKU, JCAYKTUBHBIX WU MHAYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3AKIIOUCHUH TT0 aHAJIOTHUH;



pa3bupaTh JOKa3aTeJbCTBA MAaTEMATHUYECKUX  YTBEPXKIACHHH (TMpsiMble U OT
NPOTHBHOTO),  TPOBOJAWTH  CAaMOCTOATENBHO  HECIOXHBIE  JJOKa3aTeJbCTBA
MaTeMaTn4eckux (PakToOB, BBICTPAWBATh aApryMEHTAIMIO, TPUBOAWUTH TPHUMEPHI MU
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CIOCOO pemeHus y4eOHON 3ahayn (CpaBHUBATh HECKOJIBKO BapHAHTOB
pemieHus], BEIOUpaTh HanOoIee MOIXOAAINI ¢ YI4ETOM CaMOCTOSATENIFHO BBIAEICHHBIX
KpUTEPUEB).

Ba3oBrIe ncciiegoBarehLCKHe AeiiCTBHSA .

UCTIONIB30BAaTh  BOINPOCHI  KaK  MCCIENOBATENLCKUM ~ MHCTPYMEHT  ITO3HAHHA,
bopmynHupoBaTh BOIIPOCHI, ¢bukcupytomue IIPOTUBOPEYHE, npobuemy,
CaMOCTOSITEIFHO YCTaHaBIMBaTh MCKOMOE W JaHHOe, (OpMHpPOBAaTH THIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3UIIMIO, MHEHHUE;

IPOBOJUTH TI0 CaMOCTOSITEIBHO COCTaBICHHOMY IUIAHY HECJIOXHBIA SKCHEPHUMEHT,
HEOOJIBIIIOE HCCIIEIOBAHNE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTYy COOOM;

CaMoCTOSITeNIbHO  (popMyHMpoBaTh 00OOWIEHHMS W BBIBOABI 110  pe3yJbTaraM
MPOBEAEHHOTO HAONIOCHHS, UCCIIEIOBAHMS, OIEHUBATH JOCTOBEPHOCTh MOITYYEHHBIX
PE3yJIbTaTOB, BEIBOJIOB U 0000IICHUIA;

IPOTHO3UPOBATH BOZMOKHOE Pa3BUTHE MPOIIECCa, a TAKIKE BBIIBUTATH MTPEIIOIOKECHUS
0 €r0 Pa3BUTUH B HOBBIX yCJIOBUSIX.

PabGora ¢ undpopmaunmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTh MH(OPMALUU, JAaHHBIX, HEOOXOJIUMBIX
JUIsl pELIeHUs 3a1a4H;

BbIOMpATh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETHPOBATH HH(OPMALHIO
Pa3NIUYHBIX BUAOB U (HOPM IpeACTaBICHHUS;

BBIOMpATh (hopMy IMpesCTaBIeHUs HHPOPMAIIMK U MIUTFOCTPUPOBATH PELIaeMble 3aJauu
CcXeMaMH, JarpaMMaMu, HHOU TpapuKoi U UX KOMOMHAIUAMU;

OLICHMBATh HAJEKHOCTh MHPOPMAIMK 110 KPUTEPUSAM, IPEI0OKEHHBIM YUUTEIEM WU
c(OpMYIHPOBAHHBIM CAMOCTOSTENIBHO.

KOMMyHI/IKaTI/IBHI)Ie YHUBEPCAJTBbHBLIC y‘leﬁﬂble JaeicTBUA:

BOCTIPHHUMATh U (POPMYIHPOBATH CYXIEHHUS B COOTBETCTBUU C YCIOBUSMHU H LEISIMHU
oOIIeHus, SICHO, TOYHO, T'PAaMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U
MUCHhMEHHBIX TEKCTaX, aBaTh MOSCHEHUS MO X0y PEIICHHS 3a1a4i, KOMMEHTHUPOBATh
MOJTyYEHHBIH pe3yJIbTaT;

B X0/i¢ 00CYXKIEHUS 3aaBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOI TEMBbI, TPOOIIEMBI,
pemiaeMoil  3aja4M, BBICKA3bIBaTh WJCH, HAICJICHHBIE HA TIOMCK PpEUICHHS,
COMOCTABJATh CBOU CYXKIEHUS C CYXACHUSIMH JPYTrUX YYacCTHHUKOB JHUAJOra,
0o0Hapy’KUBaTh Pa3IMUME U CXOACTBO MO3ULUI, B KOPPEKTHOH opme PopMyIHpOBaTh
pa3HorIacHsi, CBOU BO3PaKEHUS;

NPEJICTABISATh PE3YJIBTATHI PEIICHUs 3a/1a4H, YKCTIEPUMEHTA, HUCCIIEeIOBAHMUS, TIPOCKTA,
CaMOCTOATENILHO BBIOMpATh (hopMaT BBICTYIUICHHS C Y4ETOM 3a/ay IMPE3eHTALUH U
0COOEHHOCTEN ayJUTOPHH;

MOHUMATh M WCIOJB30BATh MPEHMYINECTBA KOMAaHIHOH M WHIWBUAYAIbHOW pPabOTHI
IIPU PEIICHNN YUYeOHBIX MaTeMaTHYECKUX 3a/1aY;

NPUHUMATD [1€Jh COBMECTHOH AESITeTbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM
paloTbl, pacmpenensTh BUAbl pabOT, IOroBapuBaThcs, OOCYXIaTh NpoLecC U
pe3yabTaT paboThl, 00001IaTh MHEHUSI HECKOIBKUX JIFOICH;

y4acTBOBaTh B TPYNNOBBIX (opMax padboTel (00CYyXIAeHUs, OOMEH MHEHHSIMH,
MO3TOBBIE IITYPMBI M JIPYTHE), BBIOJIHATH CBOK YacTh PabOThl U KOOPAUHUPOBATH



CBOM JICHCTBUA C IPYTMMHU WIEHAMU KOMaH/bl, OIEHUBATh KAYECTBO CBOETO BKJIaJa B
00N TPOYKT MO KPUTEPHUSIM, C(HOPMYITHMPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUSI.
PeryisiTuBHbIe YHHMBEpPCcAJIbHbIE YUeOHbIE 1eCTBHS
Camoopranusanus:
® CaMOCTOSATEIBHO COCTaBIATH IUIAH, AJITOPUTM pELICHMs 3aJadd (MO €ro 4acTb),
BbIOMpaTh CIOCOO pelIeHus C Y4E€TOM HMEIOLUXCS PECYypcoB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHUPOBaTh U KOPPEKTHPOBATh BAPUAHTBI PEIIEHUN C Yy4ETOM
HOBOMW MH(pOpMaIUH.
CaMOKOHTPOJIb, JMOIMOHAJIbHBIH HHTEJICKT:
® BIAJETh CIOCOOAMU CaMOMPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yJibTaTa perieHHs
MaTeMaTUIECCKOM 3a1a4u;
® [peABUAETH TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPM PELIECHUM 33Ja4M, BHOCUTb
KOPPEKTUBHI B JIESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWIECHHBIX OLIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;
® OLIEHUBATh COOTBETCTBUE PE3yibTaTa ACSITEIbHOCTU MOCTABICHHOMN LIETU U YCIOBUSIM,
OOBSACHATh MPHUYMHBI JOCTHXKEHUS WM HEIOCTHKEHHS LEJIM, HaXOJUTh OILIUOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIbTATHI

K koHiy oOyuenuss B 7 kJjacce OOydarolMiics MOJYyYUT CIENyIOIIME MpeAMETHbIC
pe3yNbTaThI:

Yucia v BbIYUCICHUSA

BoinonHsATe, couetass yCTHbIE W NMHCbMEHHblE NPUEMBI, apudmeTHyeckue IEHCTBUS C
palMOHaIbHBIMU YHCIIAMHU.

HaxonuTh 3HaueHHS YHUCIOBBIX BBIPAKEHUH, MPUMEHATH PAa3HOOOpa3HbIE CIOCOOBI U
npuEMBl  BBIYUCIICHUS] 3HAUYEHWH JPOOHBIX BBIPAXKEHUH, COAEpXKAIIMX OOBIKHOBEHHBIE U
JEeCATUYHBIC IPOOH.

[lepexoautb oT 0HON (HOPMBI 3amMCH YUCEN K Ipyroi (mpeoOpa3oBBIBATH NECATHYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTHU B OECKOHEUHYIO
JECATHUYHYIO IpO0B).

CpaBHMBATh M yIOPSIOUYMBATh PAllMOHATIBHBIE YHCIIA.

OxpyrisTh ynca.

BBINONHATE NPUKUIKY M OLEHKY pe3ysibTaTa BBIYMCICHHMH, OLIEHKY 3HAYEHUH YMCIOBBIX
BbIpAXEHUI. BBINOTHATE 1EHCTBUS CO CTENEHSMU C HATYPAJIbHBIMU MTOKA3aTEISIMHU.

[IpuMeHATHh MPU3HAKK JEIUMOCTH, Pa3I0KEeHUE Ha MHOXKUTENIN HATypaIbHbIX YHCEIL.

PemaTth npakTHKO-OPUEHTUPOBAHHBIE 3aJayM, CBS3aHHbIE C OTHOLICHHEM BEJIWYMH,
IPONOPLUOHATIBHOCTBIO BEIMYMH, IPOLIEHTAMH, HHTEPIIPETUPOBATh PE3yIbTaThl PEIICHUs 3a7a4
C Y4ETOM OrpaHUUYEHUH, CBSI3aHHBIX CO CBOMCTBAMM pacCMaTpUBAEMbIX OOBEKTOB.

AuaredpanyecKkne BbIPaKeHUS

Ncnonb3oBath anredpanyeckyo TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Ipoliecce
OCBOCHHMS yu4eOHOro MaTepuaia.

Haxonuth 3HaueHNs OyKBEHHBIX BBIPQXKEHUN MIPU 3a/1aHHBIX 3HAYEHUSX NEPEMEHHBIX.

BrimonHATe npeoOpa30BaHus 1EJI0r0 BRIPAKEHHSI B MHOTOUWIEH HMPUBEACHUEM MO00HBIX
CJIaraeéMbIX, pacKphITHEM CKOOOK.

BbINOMHATE YMHOXKEHHE OJHOYJIEHAa HAa MHOIOYIEH M MHOIOYJIEHa Ha MHOTIOYJIEH,
MPUMEHSTH (POPMYJIbI KBaJipaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCy1LecTBISITh Pa3I0KEHUE MHOTOWIEHOB HAa MHOMKUTENIM C IOMOIIbIO BBIHECEHUS 3a
CKOOKM OOIIEro MHOMKUTENs, TPYNIMPOBKH ClIaraeMblX, IPUMEHEHHUs (BOpMyJl COKpaléHHOIro
YMHOXEHHUS.



[IpumensaTh npeoOpa3oBaHUs MHOTOWIEHOB Ul pEIIeHHs pa3iIuuHbIX 3a7ad U3
MAaTE€MAaTUKHU, CMEXHBIX IIPEAMETOB, U3 PEAIILHON IIPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJbHBIMM MOKa3aTeIsIMU Ul IpeoOpa3oBaHus
BBIPaKCHUM.

YpaBHeHNsI M HEPABEHCTBA

Pemate nuHENHHBIE ypaBHEHHUS C OJAHOW IIEPEMEHHOM, IPUMEHss MpaBWIA MEepexoja OT
HUCXOJHOTO YpaBHEHHs K pPaBHOCHIBHOMY eMy. IIpoBepsATh, SBISETCS 1M YUCIO KOPHEM
YPaBHEHUS.

[IpumensTh rpaduyeckrie METOAbI IPU PEILICHUH JTMHEHHBIX YPABHEHUNA U UX CUCTEM.

[MonGupaTh MpUMeEpHI Map YUCE, SBISIOUINXCS PEIICHUEM JIMHEHHOTO YPAaBHEHHS C IBYMS
IIEPEMEHHBIMU.

Crpouth B KOOpPAMHATHOM IUIOCKOCTH TpaUK JHMHEWHOTO YpaBHEHUS C JIByMs
NIepEMEHHBIMU, MOJIb3YsICh I'PaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pematb cucteMbl NByX JIMHEHHBIX YpPaBHEHUH C JByMs I[E€PEMEHHBIMH, B TOM 4YHCIIE
rpau4ecKH.

CocTaBnaTh U peliaTh JMHEWHOE YpaBHEHUE WJIM CHCTEMY JIMHEHWHBIX ypaBHEHUH IO
YCIIOBUIO 3a/layl, HMHTEPIPETUPOBATh B COOTBETCTBHMM C KOHTEKCTOM 3aJaud IOJYYEHHBIN
pe3yabTar.

DyHKUUH

N3o0paxaTe Ha KOOPAWHATHOM TMPSMOM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpAWHAaTaM, Jy4Yd, OTpPE3KH, WHTEpBaJIbl, 3alUCBhIBaTh YHCIOBBIE NPOMEXYTKH Ha
anreOpandecKoM si3bIKE.

OTtmeuaTs B KOOPAMHATHOM IUIOCKOCTHM TOYKHM IO 3aJaHHBIM KOOPAMHATaM, CTPOUTh
rpaduxu muHeRHbIX QyHKIMA. CTpouTs rpaduk QyHKIHU Y = [X|.

OnuceiBaTh C MOMOIIBIO (YHKIMH M3BECTHBIE 3aBUCUMOCTH MEXIY BEJIWYMHAMU:
CKOpOCTb, BpEMsl, pacCTOSIHUE, LI€Ha, KOJIWYECTBO, CTOMMOCTb, NPOU3BOJMTEIBHOCTh, BpPEMS,
00BEM paboTHI.

HaxonuTs 3HaueHne QyHKIMM IO 3HAYEHUIO €€ apryMeHTa.

[Nonumath rpaduyeckuil crocod MpeICcTaBICHUS U aHaIW3a WHPOPMALMHU, U3BICKaTh U
HUHTEPIPETUPOBATH NHPOPMALIUIO U3 TPAQUKOB peaIbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K koniy oOyuenus B 8 kJacce OOydarolmuiics MOMYyYUT CIEAyIOIINME MpeAMETHbIC
pE3yJbTaTHI:

Yuciia 1 BIYHCICHUA

Hcnonb30BaTh HayalbHBIE IPEICTaBICHUS O MHOXECTBE NECHCTBUTENBHBIX YUCEN MJIA
CpaBHEHUs, OKpPYTJCHUS M BBIYHCICHHA, M300pa)xkaThb JCHCTBUTENbHBIC YHCIAa TOYKAMHU Ha
KOOPJMHATHOW MPSIMOM.

[IpumMeHsTh TOHSATHE apU(pMETHYECKOTO KBAJPATHOTO KOPHS, HAXOIUTh KBaJpaTHHIC
KOPHH, UCIIOJIB3YsI IPH HEOOXOAMMOCTH KaJIbKYJISATOP, BBITOIHATH IPe0Opa30BaHUs BbIpaKEHUIH,
coAep KalIux KBaJpaTHbIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEN.

Hcnonb3oBate 3amucu OONBUIMX M MalbIX YHCENI C TMOMOLIBIO JECATHUYHBIX ApoOeill u
crene”et uucina 10.

Anredpanyeckne BbIpaKeHUsI

[IpuMeHsATh TOHATHE CTENEHH C LEJNBIM I[OKa3aTesieM, BBIOJIHATH MPEeoOpa3oBaHUs
BBIPAXCHUM, COIEPIKALUX CTENIEHU C LIETIBbIM II0Ka3aTENIEM.

BbINonmHATE TOXKIECTBEHHBIE NMPEOOpa30BaHUs pPALMOHAIBHBIX BBIPAXKEHWNH Ha OCHOBE
MIpaBUJI IEHCTBUN HaJl MHOTOWICHAMH U aIre0pandyecKuMu JIpOOsIMH.

PacknansiBaTh KBaIpaTHBIA TPEXUIIEH HA MHOKUTEIIH.

[IpumensTh npeoOpa3oBaHUsl BBIPRKEHUM AN pelIeHus pa3iMyHbIX 33734 U3
MAaTE€MAaTHKH, CMEXHBIX IIPEAMETOB, U3 PEAIbHON IIPAKTUKH.

YpaBHeHNS U HEPABEHCTBA



Pemate nuHelHble, KBaJpaTHbIE YPAaBHEHUS U PallMOHAIbHbIE YPAaBHEHMS, CBOJAIINECS K
HUM, CUCTEMBI JIBYX YPAaBHEHUH C ABYMs [IEPEMEHHBIMHU.

[IpoBoauTh NpocCTEiiMe UCCIe10BaHNsl YPAaBHEHUH U CUCTEM YpaBHEHHH, B TOM 4HCIE C
IpUMEHEHHEeM TrpaduUYecKux NpeAcTaBIeHU (yCTaHAaBIMBAaTh, HWMEET JIM YypPaBHEHUE WU
cUCTE€Ma YPaBHEHUI peleHus, €Clii UMEET, TO CKOJIBKO, U IIpoyee).

[lepexoauTh OT cIOBECHOW (GOPMYIHMPOBKM 3adaud K e& anreOpanyeckoil MOAeTH C
[IOMOILIBIO  COCTABJICHMUS YpPAaBHEHHMs WM CHCTEMbl YypaBHEHMH, HWHTEPIPETUPOBAaTh B
COOTBETCTBUH C KOHTEKCTOM 3aJau NOJyYEHHBIN pe3yJIbTarT.

[IpuMeHATH CBOWCTBA YMCIOBBIX HEPABEHCTB JJISl CPABHEHUS, OLIEHKHU, pelllaTh JIMHEHHbIC
HEPaBEHCTBA C OJHOM NEPEeMEHHOH M HMX CHCTEMBI, JaBaTh TIpaUUECKyl0 HIUIIOCTPALHUIO
MHOYKECTBA PELIeHUH HEpaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOYyHKIUH

[lonumaTh ¥  HCHONB30BATh  (YHKIMOHAIbHBIE MOHATUS M S3bIK  (TEPMUHBI,
CUMBOJINYECKHE O003HAUYEHMS), ONPEAEIATh 3HAUeHHE (QYHKIMM [0 3HAYEHHUIO apryMeHTa,
OTIpeNieNATh CBOUCTBA (PYHKIUH 110 €€ TpaduKy.

Crpouts rpaduku 31eMEeHTapHbIX PYHKIMHA BUA!

y = ki/x,y = X2,y = x3,y = [X|, y = VX, ommchIBaTh CBOIiCTBA YHCIOBOI (YHKIHH IO &
rpaduky.

K koHiy oOyuenus B 9 kJacce oOydaroluiics MOMYy4YUT CIERyIOIIME MpeAMETHbIE
pe3yNbTaThl:

Yuciia 1 BbIYHCICHUA

CpaBHUBaTh M yHOPSAJOYMBAThH pallMOHAJIbHBIE U UPPALIMOHAIILHBIE YHCIIA.

BrimonsaTe apupmMeTrnueckue ASUCTBUS C pallMOHAJILHBIMU YHCIAMHU, COYeTas YCTHbIE U
MUCbMEHHBIE TPUEMBI, BHITIOJIHATH BBIUUCIICHUS C UPPALMOHATBHBIMH YHCIIAMHU.

HaxoauTh 3HaueHUs1 CTENEHEN C LEJIBIMM [TOKA3aTeNsIMU U KOPHEH, BBIUNCIIATh 3HAYECHUS
YHCIJIOBBIX BBIPAKECHUH.

OKpyrisiTh E€WCTBUTENBHBIE YHCIA, BBINOJHATH NPUKUIKY pPE3yJbTaTa BBIYMCICHUH,
OLIEHKY YHMCJIOBBIX BBIPA)KEHUII.

YpaBHeHNS U HEPABEHCTBA

Pemate nuHeWHbIE M KBaJgpaTHbIC YpPaBHEHMs, YPABHEHUs, CBOJAIIMECS K HHM,
npocTere ApoOHO-palliOHAIbHbBIC YPaBHEHHUS.

Pemate cuctemsl ABYX JMHEHHBIX YPaBHEHUH € ByMsI IEPEMEHHBIMH M CHCTEMBI JBYX
YPaBHEHHUH, B KOTOPBIX OJIHO YPaBHEHUE HE ABIIAETCS JIMHEUHBIM.

Pemate TekcroBhle 3amauM  aireOpanyeckMM CHOCOOOM C TOMOUIBIO COCTaBJICHUS
YPaBHEHHUS WIH CUCTEMBI IBYX YPAaBHEHUH C IByMS IEPEMEHHBIMH.

[IpoBoauTh IpocCTEiIMe UCCIeI0BaHNs YPAaBHEHUH U CUCTEM YpaBHEHHH, B TOM YHCIE C
NpUMEHEHHEeM TrpadUUYecKux NpeACTaBICHUH (yCTaHAaBIMBATh, WMEET JIM YypaBHEHUE WU
cUCTEeMa YPaBHEHUI peleHus], €Clii UMEET, TO CKOJIBKO, U IIpoyee).

Pemrate nuHeWHbIE HEpaBEHCTBAa, KBAJpaTHbICE HEPABEHCTBA, H300pa)xkaTh pELICHUE
HEPaBEHCTB Ha YUCJIOBOM MPSIMOI, 3aIIUCHIBATh PEIIEHUE C IOMOIBIO CUMBOJIOB.

PemaTtp cucTteMbl JMHEWHBIX HEPAaBEHCTB, CHUCTEMBbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJI[paTHOE€ HEPaBEHCTBO, M300pa)kaTh PEIIEHUE CUCTEMbl HEPABEHCTB HAa YMCIOBOW MPSMOH,
3aMMChIBAaTh PELIEHUE C TOMOLIbIO CUMBOJIOB.

Hcnonb30BaTh HEpaBeHCTBA NP PEIICHUH Pa3IMYHbIX 33/a4.

DOYyHKIUH

Pacnio3HaBaTh pyHKLIMHN U3Y4EeHHBIX BUJOB. [Toka3pIBaTh cCXeMaTUYECKH PACIIOIOKEHHE Ha
KOOPIUHATHOH IIOCKOCTH rpadukoB GyHKImid Buaa: Y = kx,y = kx + b, y = k/x, y = ax2 + bx +
C,y =x3,y=1X,y = |X|, B 3aBHCHMOCTH OT 3HauYeHHi1 KO>QDUIHEHTOB, OMUCHIBATH CBOHACTBA
GbyHKIU.

Crpoutb M n300pakaTh CXEMaTHUYECKU Tpa(UKH KBAaJPATUUHBIX (DYHKIHMHA, ONHCHIBATH
CBOMCTBA KBaApaTUYHbBIX (PYHKLUHN MO UX rpapuKaM.



PacrioznaBate  KBagpatuyHylo (QyHKUMIO 10  Qopmylie, TNPUBOAUTH MPUMEPHI
KBaJpaTUYHBIX QYHKUUH U3 peaqbHON KU3HU, PU3UKH, TEOMETPHUH.

YucJioBbIC N0CJIEI0BATEIBHOCTH M NIPOIrPecCun

Pacno3naBate apu()METHUECKYIO ¥ T€OMETPUYECKYIO MIPOTPECCHU MPH Pa3HBIX CIIOCOOax
3a/1aHMSL.

BBIMONHATE BBIYMCICHHUSA C MCIIONB30BaHMEM (GOpPMYJI N-TO WieHa apupMeTH4ecKoil u
F€OMETPHUUECKOM MPOTrPECCUil, CyMMbI IIEPBBIX N YJICHOB.

N300pakaTh YIEHBI MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPJMHATHON TNIOCKOCTH.

Pewmate 3amaun, cBA3aHHBIE C YMCIOBBIMU MOCIEAOBATEIBHOCTAMM, B TOM YHUCIE 3aJa4l
U3 PeaJbHOM KU3HU (C MCIIOJIb30BaHHEM KaIbKYJISTOPA, IU(PPOBBIX TEXHOJIOTHA).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
. HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne ni/m —— Beero KOﬁHTpOJIbHBIe HpﬁaKTI/I'IGCKI/Ie 06pa30BATEIBHBIE
padoTbI padoTsI pecypebi
1 Yucaa u BeIUMCIeHU. PalinoHanbpHbIe o5 1 bub6mmoreka [JOK
qrciaa https://m.edso0.ru/7f415b90
2 Anre6panueckue BbIpaKeHUs 27 1 Eﬁgﬁ?ﬁ;ﬁ;;{ﬂﬁ/? £415090
bu6mmoreka [IOK
3 ¥ PABHCHHS! 1 HEPABCHCTBA 20 . https://m.edsc]Jlo.ru/7f415b9O
but6mmoreka [IOK
4 Koopaunaret u rpaduici. dyniciu 24 ! https://m.edS(])lo.ru/7f415b90
bub6moreka [IOK
> losTopenne u 0dodmenHe 6 ! https://m.eds00.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB T10 102 5 0

[TPOTPAMME



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 KUIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
o HaumeHoBaHue pa3/iesioB U TeM (uudpossbie)
Ne ni/mm U Beero KOﬁHTpO.]ILHbIe l'IpﬁaKaneCKne 0Bpa3oBaTETBHbIE
padoThI padoThI pecypeb
but6mmorekxa [IOK
1 UYwucna u Beruncienus. KBanpaTHeie KOpHU 15 hitps://m.edsoo.ru/7f417af8
2 Uucna u BerauciaeHns. CTECHb ¢ IETbIM v but6mmoreka [IOK
nokaszaTesemM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKkue BhIpaXKEHUSI. 5 1 bubnuorexa [JOK
KBaapaTHblii TpEXUIeH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKkue BhIPaXKEHUSI. 15 1 bubnuorexa [JOK
Anrebpanueckas ApoOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBanpatHbie 15 1 bubnuorexa [JOK
ypaBHEHHS https://m.edsoo.ru/7f417af8
6 VYpaBuenus u HepaBeHCTBA. CUCTEMBI 13 bubnuorexa [JOK
ypaBHEHHIA https://m.edsoo.ru/7f417af8
bu6anoreka LIOK
7 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 12 1 hitps://m.eds00.ru/7f417af8
bubmnoreka IIOK
8 Oynkiuu. OCHOBHBIC TTOHATHS 5 hitps://m.edsoo.ru/7f417af8
bubmunoreka IIOK
; Dymxun. quciossie pynxin ; https://m.edsoo.ru/7f417af8
bubnunorexa [IOK
10 HosTopenne n 06obmenne 6 . https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME



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 KUIACC

KoanuecTBo yacoB JJIeKTPOHHBbIE
o HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne ni/mm S — Beero KOﬁHTpOJIbeIe l'[pﬁalcaneCKne 06pa3oBATETbHbIE
padoThI padoThI pecypes
1 Yucna u BeraucieHus. JleicTBUTEILHBIC 9 bu6nmmoreka [IOK
qHcIa https://m.eds00.ru/7f419d08
2 VYpaBHEHHs 1 HEPABEHCTBA. Y paBHCHUS C 14 1 bubmuorexa [JOK
OJTHOM MepeMeHHOU https://m.edso00.ru/7f419d08
3 VYpaBHeHus U HepaBeHCTBA. CUCTEMBI 14 1 bubmuoreka [{OK
ypaBHEHHI https://m.edso0.ru/7f419d08
bu6mmorexa [IOK
4 VYpaBHeHHs 1 HepaBeHCTBA. HepaBeHcTBa 16 1 https://m.eds00.ru/7f419d08
bu6mmorexa [IOK
> PyHKuHH 16 ! https://m.edso0.ru/7f419d08
bu6mmorexa [IOK
6 YucIioBbIE IOCIIEN0BATEIIHBHOCTH 15 1 https://m.eds00.ru/7f419d08
7 [ToBTOpeHMEe, 00001IeHNE, CHCTEMAaTH3 AL 18 1 bu6mmorexa [IOK
3HaHU https://m.eds00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'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

YUYEBHO-METOANUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYEHUKA

1. Anre6pa — 7 kiacc: IMIaKTHUYECKUE MAaTEPHAIIbL: TTOCOOUE ISl YUaAIHXCS
o0meoOpazoBaTenbHbIX Yupexaenuii/ A.I.Mep3asik, B.b.Ilonorckuii,
E.M.PabunoBuu, M.C.Skup. — M.: Bearana — I'pad, 2013.

2. Anrebpa — 8§ kiacc: IuIaKTHUECKHE MaTepraibl: TOCOOHE TSl yHaluXcs
o0meobpazoBaTenbHbIX yupexkaenuii/ A.I.Mepzsik, B.b.Ilonorckuii,
E.M.Pa6bunosuy, M.C.fkup. — M.: Bentana — I'pac, 2013.

3. Aunrebpa — 9 Kiacc: AMIAKTHYSCKUE MaTePHAITBI: TTOCOOME TS yYaIiXCs
o0meoOpazoBaTenbHbIX yupexkaeauit/ A.I.Mep3sik, B.b.Ilonorckuid,
E.M.Pabunosuy, M.C.fkup. — M.: Bentana — I'pad, 2014.

METOAUYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

1. VYcrHble 3aHATHS IO MaTeMaTHKE B cTapiimx kiaccax. [locobue ms yuurens.
A.S51.Kononos/ «Cronetue»/Mocksa, 1997

2. Obomaroliee MOBTOPEHUE B Kypce alreOpbl OCHOBHOM IIKOJIBI/
E.A.Cemenko/Kpacuonap:KyoI'Y, 2002

3. OcHoBbI cTatucTHKU U BepossTHOCTH/ E.A.bynnmosud/Mocksa: [poda, 2008

4. Maremartuka B pedycax, KpocCBOp/ax, YailHBOpAax, KpUnrorpammax, 7
kiacc/C.C. XynanaBa/Mocksa: [lIkonbHas npecca, 2003 («bubnanoreka xypHana
«MaremaTuka B 1IKOJE» BbII.23)

5. IMuuypun JI.®. 3a crpanuniamu yueonuka anreopsl/ JI.d.ITuaypun. — M:
IIpoceemenue, 1991.

6. dopmupoBaHHE BHIYUCIUTEILHBIX HABBIKOB HA YPOKaxX MaTeMaTuku 5-9
kinaccel/H.H. XnteButok/ M.:Mnekca, 2011

7. Anrebpa — 7 xiacc: y4eOHHUK JJIs1 ydamuxcs o01meo0pa3oBaTeIbHbIX YIPEKISHUN/
A.I' Mep3mnsx, B.b.Ilononckuit, M.C.SIkup. — M.: Benrtana — ['pag, 2012.

8. Aunrebpa — 7 xnacc: meroaudeckoe rnocooue/ E.B.bynko, A.I'.Mep3sik,
B.B.ITonouckuit, M.C.Axup. — M.: Berrana — I'pad, 2013.

9. Anrebpa — 8 kiacc: y4eOHHUK 151 ydamuxcsi o01meo0pa3oBaTeIbHBIX YIPEKIASHUN/
A.I' Mep3mnsk, B.b.Ilononckuit, M.C.SIkup. — M.: Bentana — ['pag, 2012.

10. Anre6pa — 8 knmacc: metoauueckoe nocooue/ E.B.byniko, A.I'.Mep3isk,
B.B.ITonouckuit, M.C.fAxup. — M.: Bearana — I'pad, 2013.

11. Anrebpa — 9 knacc: ydeOHUK TSl yUaIuXxcs 0011e00pa3oBaTeIbHBIX YUPESKICHHH/
A.I''Mep3isxk, B.b.ITononckuit, M.C. Sxup. — M.: Benrana — ['pad, 2014.

12. Anre6pa — 9 knacc: metoanueckoe nocooue/ E.B.byniko, A.I'.Mep3isk,
B.B.ITonouckuit, M.C.fAxup. — M.: Berrana — I'pad, 2014.

NUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

http://school-collection.edu.ru/
http://www.bymath.net/
http://www.mathematics.ru/
http://www.mathtest.ru/
http://www.ege.edu.ru/
http://uztest.ru/
http://schoolmathematics.ru/
http://shpargalkaege.ru/
http://college.ru/matematika/
http://ege.yandex.ru/mathematic



http://ege.yandex.ru/mathematic
http://mathege.ru/or/ege/Main/
http://mathgia.ru/or/gial2/Main/
http://www.math-on-line.com/
http://mathkang.ru/
http://www.zaba.ru/
http://festival.1september.ru/articles/subjects/1
http://www.edcommunity.ru/
http://www.problems.ru/
http://www.pm?298.ru/
http://www.math.ru/
http://www.allmath.ru/
http://Math-Net.ru/
http://www.uchportal.ru/
http://www.mccme.ru/
http://www.exponenta.ru/
http://fipi.ru/
http://alexlarin.net/



