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MNOACHUTEJIbBHAS 3AIINCKA

Anrebpa sBISETCS OJHUM M3 OMOPHBIX KYpCOB OCHOBHOTO OOIEro oOpa3oBaHHs: OHA
oOecrieunBaeT U3yyeHue APYruxX JAUCHUIUIMH, KaK €CTECTBEHHO-HAYYHOI0, TaK U T'YMaHUTapHOTO
IIUKJIOB, €€ OCBOEHUE HEOOXOIMMO JIs MPOJOJKEHUS 00pa30BaHUs U B MOBCEIHEBHOM KU3HU.
PazButne y oOydaloomuxcsi HAy4YHBIX TMPEACTABICHUN O TMPOUCXONKACHUH U CYIHOCTU
anreOpanyecknx aOCTpakIUif, crocobe OTpaXKeHHs MaTeMaTWYeCKOW HAyKOH SIBICHUHA H
MPOLIECCOB B MPHUPOJE U OOIIECTBE, POJIM MATEeMaTHUYECKOTO MOJEIUPOBAaHUS B HAYYHOM
MO3HAHUM U B MPAKTHKE CIOCOOCTBYET (hOPMHUPOBAHHIO HAYYHOT'O MHUPOBO33PEHHUS M KauyecTB
MBIIUICHHSI, HEOOXOAUMBIX IS aJanTallid B COBPEMEHHOM IudpoBoM obmiecTBe. M3ydenue
anreOpbl 00ECTIeYnBaeT Pa3BUTHE YMEHUS HA0II01aTh, CPAaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTH CBOU
NEICTBUS U BBIBOJBI, (GOpMYyIupoBaTh yTBepkaeHUs. OcBoeHHE Kypca anredpbl o0ecreurnBaeT
pa3BUTHE JIOTUYECKOTO MBIIIICHUS OOYYaIOIIUXCS: OHM HCHONB3YIOT JEAYKTHBHBIC H
UHAYKTHBHBIC PACCYXKACHHUS, 0000IICeHNEe W KOHKPETHU3alnio, adCTparupoBaHHE M aHAJOTHIO.
OOyueHnne anrebpe MpeanoyiaracT 3HAYUTETBHBIM OOBEM CaMOCTOSTEIBLHON ACATEIHHOCTH
oOyJaromuxcsi, TO3TOMY CaMOCTOSITEIbHOE peIlIeHue 3ajad  SBJISeTCs  peanu3anueit
JESTEIIbHOCTHOTO MIPUHIIAIIA 00yUeHUSI.

B crpykrype mnporpamMmbel ydeOHOro Kypca «Ausrebpa» UIs OCHOBHOTO OOMIETO
o0pa3oBaHUsi OCHOBHOE MECTO 3aHUMAIOT COJep:KaTeIbHO-MeTonuyeckue IuHuM: «Yucna u
BBIUMCIICHUS», «ANreOpandeckue BBIPAKEHUSN», «YPaBHEHUS U HEPABEHCTBa», «DYHKIUN.
Kaxxnas u3 3THX colepikaTrenbHO-METOUIECKUX JTHHUA Pa3BUBACTCA HA MPOTSKEHUH TPEX JIET
W3YYCHHUS Kypca, B3aUMOJICHCTBYS C APYTUMU €ro JUHHUSAMH. B Xoe n3yduenust yueOHOro Kypca
00y4aromuMcs TPUXOAUTCS JJOTHYECKH PacCy AaTh, HCIIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B cBs3M ¢ 3TUM B mporpammy y4eOHOTO Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEJCTABICHHBIE BO BCEX OCHOBHBIX pa3jellax MaTeMaTUYecKOro OoOpa3oBaHUS H
CHOCOOCTBYIOIIME OBJAJICHUIO OOYYAIOUMMHCA OCHOB YHHUBEPCAJIHHOIO MAaTEMaTUYeCKOTrO
si3pika. CoJiepKaTeNIbHOM U CTPYKTYPHOH 0COOGHHOCTBIO Y4eOHOTO Kypca «Anredpay siBisieTcs
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxanve JuHUM «YuWciia W BBIYMCICHHS» CIYKUT OCHOBOW ISl JaJbHEWIIEro
U3YYCHUS MaTEMaTHKH, CIIOCOOCTBYET PAa3BUTHUIO Yy OOYYAIOMIMXCS JIOTHUECKOTO MBIIUICHUS,
(OPMUPOBAHUIO YMEHHSI TOJIB30BATHCSI AITOPUTMAMU, & TaKKe MPUOOPETCHUIO MPAKTHICCKHX
HABBIKOB, HEOOXOJUMBIX Ul TOBCEIHEBHOM XH3HU. Pa3BuTHE MOHATHS O 4YMCIE HAa YPOBHE
OCHOBHOTO 00111er0 00pa30BaHUs CBSI3aHO C PAlMOHAIBHBIMU M HPPALMOHAIBHBIMHU YUCIAMU,
dbopMUpOBaHUEM MPEACTABICHUN O NEHCTBUTEILHOM 4YHCIE. 3aBEpIICHHE OCBOCHUS YMCIOBOMN
JUHUH OTHECEHO K CpeHeMY 001IeMy 00pa3oBaHuUIO.

Conepkanue JBYX alreOpamvecKux JHHUH — «AnreOpandeckue BBIPAKCHUS» U
«YpaBHEHUSI W HEPaBEHCTBa»  CIOCOOCTByeT  (oOpMUpOBaHHWIO Yy  OOyYaromuxcs
MaTEeMAaTHYECKOTO ammapara, HEOOXOAMMOTo /i pEHIeHUS 3a7ad MaTEMAaTHKH, CMEXHBIX
MPEeIMETOB U MPAKTHKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE ocHOBHOrO 00I111eT0 00pazoBaHus
y4eOHBIH  Marepuan TPYNINHPYETCS BOKPYT  palMOHAJIBHBIX  BBIpaXEeHHH.  Anredpa
JEMOHCTPHUPYET 3HaUE€HUE MAaTeMAaTHUKH KakK s3bIKa IS MOCTPOCHMS] MaTeMaTHYECKUX MOJENEH,
OTHMCAHUS TIPOLIECCOB W SIBJICHUN pealbHOTO MHpa. B 3amaun oOydeHus anreOpe BXOMIT TaKKe
NAIbHEWIee pa3BUTHE ANTOPUTMHYECKOTO MBIIUICHUS, HEOOXOAMMOTO, B YAaCTHOCTH, MJIs
OCBOEHHUSI Kypca HUHGOPMAaTUKHU, U OBJAJCHUE HaBbIKAMHM JEAYKTUBHBIX PAaCCYXKICHUM.



[IpeoOpa3zoBanre CUMBOJIBHBIX (OPM CIOCOOCTBYET PA3BUTHIO BOOOPAKEHHUS, CIIOCOOHOCTEH K
MaTEeMaTHYECKOMY TBOPUYECTRY.

Copnepxannie  (QyHKIMOHAIbHO-TpAaUUECKOW JIMHUM  HAIEJICHO Ha  MOJIy4CHHUE
oOydJaronuMucs 3HaHUN 0 QYHKIHMAX KaK BaKHEUIEH MaTEMaTHYECKONW MOJENH JJIsI ONMUCAHUS
U HCCIIeIOBaHUsl pa3HOOOpa3HbIX MPOIECCOB M SIBIEHUI B mpuponae u oOuiecte. M3yuenue
MaTepuana CIoCOOCTBYET PAa3BUTHIO Yy OOYYAIOIIMXCS YMEHHUS WCIIONb30BaTh PA3IUYHBIC
BBIPA3UTEIbHBIC CPENICTBA SI3bIKA MAaTEMaTUKHU — CIIOBECHBIC, CHMBOJIUYECKHUE, rpaduueckue,
BHOCHT BKJIaJ] B (hOpMHUpOBAHKME MPEJICTABICHUNA O POJIM MAaTEMAaTUKH B Pa3BUTUU LIUBUIN3ALNN
U KYJBTYpHI.

CornacHo ywyeOHOMYy IUTaHy B 7-9 Kiaccax wu3ydaeTcs Y4eOHBIH Kypc «Admredpay,
KOTOPBI BKIIIOYAET CIEAYIONIUE OCHOBHBIC pa3leibl coAepikaHus: «Uucia W BBIYHCICHUSY,
«AnreOpandeckue BEIPAKEHUS», «Y paBHEHUS U HEpaBeHCTBay, «DyHKIUNY.

Ha mn3yuenue yuebHoro kypca «Anredpa» oroautcs 306 gacos: B 7 knacce — 102 gaca (3
yaca B Hezeno), B 8§ kimacce — 102 gaca (3 waca B Heneno), B 9 kmacce — 102 gaca (3 yaca B
HEJIETIIO).



COJEP)KAHUE OBYYEHUA
7 KJIACC

Yuciia 1 BBIYMCICHUSA

JlpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOoa OT OAHON (opMbI 3amucu Apoldeilt K
npyroi. IloHsTHE palMOHAIBLHOTO YKCIIA, 3alIMCh, CPABHEHHE, YIIOPSAIOUMBAHUE PALIMOHAIBHBIX
yucen. ApudmeTndeckrue IeHCTBUS C pallMOHATBLHBIMU YHCIIaMH. Penienne 3a1aq u3 pearbHOM
MIPAKTUKU Ha YacCTH, Ha APOOH.

Cremnenb ¢ HaTypaJbHBIM IOKa3aTeJeM: ONpeeleHHue, MpeoOdpa3oBaHre BhIpaKEHUI Ha
OCHOBE OTpE/IEICHHUS, 3aUCh OObIINX YHcel. [IpoIeHThl, 3amuch MPOLEHTOB B BUJIE APOOH U
IpoOu B BHJIE NPOIEHTOB. TpU OCHOBHBIC 3aJa4d HA MPOICHTHI, PELICHUE 3a]a4 U3 pealbHOM
MIPaKTHKH.

[IpuMeHeHne NPU3HAKOB ACIIMMOCTH, PA3JI0KEHUE Ha MHOKHUTEIHN HATYPAIbHBIX YHCEIL.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE IpAMasi U 0OpaTHast IPOMOPLHUOHATIBHOCTH.

Auredpanyeckue BbIpasKeHHUs

IlepemeHHbIE, YHUCIOBOE 3HAYEHUE BBIPAKEHUS C MEpPeMEHHOM. JlomycTuMble 3HAYECHUS
nepeMeHHbIX. [IpeacTraBieHue 3aBUCHMOCTHM MEXAY BEIUYMHAMHU B BHIE (POPMYJIBL
Brruucnenus no ¢popmynam. I[IpeobpazoBanre OyKBEHHBIX BBIPAXEHUN, TOXXKIECTBEHHO PaBHbIC
BBIPQ)KEHUS, TPAaBUIa NPeoOpa30BaHUs CyMM M IPOHM3BEACHUH, MpaBUiIa PacKpPhITUA CKOOOK M
MPUBEICHUS OTOOHBIX CIaracMbIX.

CBolicTBa CTENEHH C HATYPAJTbHBIM MOKa3aTEJIEM.

OpnHowieHbl 1 MHOrouwieHbl. CreneHb MHOrousieHa. Cllo)KeHHE, BBIUUTAHUE, YMHOKEHHE
MHOroueHoB. DopMynbl COKpaIIEHHOTO YMHOXKEHUS: KBaJpaT CyMMbl M KBaJpaT Pa3HOCTH.
®dopmyna pasHOCTH KBaapaToB. Pa3nokeHne MHOIOYWIEHOB HA MHOKUTEIH.

YpaBHeHUs1 1 HEPABEHCTBA

VYpaBHeHUe, KOPEHb ypaBHEHHUs, MpaBUia MpeoOpa3oBaHUsl YpaBHEHHsSI, paBHOCHIBHOCTD
YpaBHEHUM.

JIuHeitHoe ypaBHEHHE C OJIHOW MEPEMEHHOW, YHUCIO0 KOpPHEW JIMHEHMHOTO YypaBHEHWMS,
pellleHre JMHEWHBIX ypaBHeHHH. CocTaBieHHWE YpaBHEHUW IO YCJIOBUIO 3aaaud. PermeHue
TEKCTOBBIX 33Ja4 C TIOMOIIIbIO YPaBHEHUIA.

JluneliHOE ypaBHEHHE C ABYMS MEpeMEHHBIMH U ero rpaduk. Cucrema AByX JTUHEHHBIX
YpaBHEHUU € JIByMsl NEpEeMEHHbIMHU. PelieHue cucrteM ypaBHEHHUH CIIOCOOOM IOJCTaHOBKH.
[Ipumepsl perieHns TEKCTOBBIX 337a4 ¢ TOMOIIBI CUCTEM YPaBHEHUM.

DOyHKIUH

Koopaunata Touku Ha mnpsmoil. UucioBble IPOMEXYTKH. PaccTosHue Mexay ABYMs
TOYKAMU KOOPJAMHATHOU MPSIMOIA.

[IpssmoyronpHas cucrema koopauHar, ocu Ox u Oy. AGcrucca M OpJAMHATa TOYKH Ha
KoOpAnHATHOM miockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (Gopmynamu. UreHue rpaduxos
peanpHbIX 3aBucuMocTei. Ilonstue Qynkuuu. I'padux ¢ynkuun. CBoiicTBa (GYHKUIHH.
Jluneiinas ¢ynknus, e€ rpaduk. ['padux Gynkmuum y = [x|. I'paduueckoe penieHne TUHEHHBIX
YpaBHEHUU U CUCTEM JIMHEWHBIX YPABHEHHIA.

8 KUIACC

Yuciia 1 BLIYUCICHUA



KBaaparueiii kopeHb u3 uucia. [loHstue 00 wuppanuoHaabHOM 4YHcie. JlecaTuuHbie
npuOIKEHUs UPpallMOHATbHBIX uncen. CBolicTBa apupMETHUECKUX KBAJAPATHBIX KOPHEU U HX
NpUMEHEHHE K MpeoOpa3oBaHUIO YHCIOBBIX BBIPAKEHUH M BBIYMCIECHUSAM. [leificTBUTENbHBIC
qucna.

CreneHb C 1ebIM MoKa3aTesaeM 1 €€ cBoiicTBa. CTaHIapTHAs 3aMUCh YUCTA.

Auredpanyeckue BbIpasKeHHUs

KBaznpaTHblii TpEXUieH, pa3aoKeHUE KBaPAaTHOTO TPEXUIEHA HA MHOKHUTEIIN.

Anrebpanueckas aApoOb. OCHOBHOE CBOWCTBO anreOpanueckor napobu. CroxxeHue,
BbIUMTAaHUE, YMHOXEHHE, JelieHue anreOpanyeckux IpoOeil. PannoHanbHble BbIpaXeHUS U UX
npeoOpa3oBaHueE.

YpaBHeHUs M HEPABEHCTBA

KBaapatHoe ypaBHeHue, GopMyiia KOpHEH KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenue ypaBHEHWIA, CBOAAIIMUXCA K JMHEWHBIM H KBaApaTHbIM. [Ipocteitmme apoOHO-
palroHaIbHbIE YPaBHEHUS.

I'paduueckas wHTEpHpeTanysi YpaBHEHUN C ABYMsI MEPEMEHHBIMA U CUCTEM JUHEHHBIX
ypaBHEHUN C AByMs INepeMeHHbIMU. [IpuMepsl pemeHus CUCTEM HETWHEWMHBIX YpPaBHEHUH C
JBYMsI IIEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyeckKiuM CrocoOoM.

UucnoBble HEpaBeHCTBA M MX CBOWCTBA. HepaBeHCTBO € OJHOM IIEPEMEHHOM.
PaBHOCHUNIBHOCTh HepaBeHCTB. JIMHEWHBIE HEpaBEHCTBA C OAHON TmiepeMeHHON. CHcTembl
JIMHEMHBIX HEPABEHCTB C OJIHOM IMEPEMEHHOM.

DOyHKIUH

[onsarue ¢pynkuuu. O61acTh ONMpeneneHnss 1 MHOXKECTBO 3HaueHUH QyHKuuu. CrnocoOs
3aiaHusl PyHKITUH.

I'padpux dyaxkuuu. Urtenue cpoiicTB ¢yHkumu mo e€ rpaduky. IIpumepsr rpaduxon
GYHKIHUH, OTpaXKaroUIX peaabHbIC MPOIIECCHI.

OyHKIMHU, ONMUCHIBAIOIINE MPSIMYI0 U OOpaTHYIO NMPOMOPIUOHAIBHBIE 3aBHCHUMOCTH, MX
rpadukn. yrkpn y = x2, y = x3, y = \x, y=|x|. [padideckoe peueHue ypaBHEHHH i CHCTEM
YpaBHEHUU.

9 KIIACC

Yucua v BbIYUCTCHUSA

PannonanbHbIe uncna, UppalMoHaIbHbIe YUCIIa, KOHEUHbIE U OCCKOHEYHBIE JCCSITHYHBIC
npobu. MHOXECTBO JEHCTBUTENBHBIX 4YHCEN, JCHCTBUTENbHbIE 4YHCIa Kak OECKOHEUHbIE
JnecsITHUHble  apoOu. B3auMHO  OIHO3HAYHOE  COOTBETCTBHE  MEXKAY  MHOXECTBOM
JEUCTBUTEIIbHBIX YUCET U KOOPAUHATHOM MPSAMOI.

CpaBHeHUE JEHCTBUTENBHBIX YHUCEN, apu(PMETHUYECKHE ICUCTBUS C JACHCTBUTEIHHBIMU
YUCJIaMH.

Pasmepsl 00BEKTOB OKpYXKAlOIIEr0 MHpa, AJUTEIBHOCTh IPOILIECCOB B OKPYKAIOIIEM
MHpE.

[MpubnuxéHHoe 3HAYCHHE BEIMYMHBI, TOYHOCTHh MNpHUOMMKeHHs. OKpyriIeHHe 4YHCed.
[Ipukuaka u olieHKa pe3yJIbTaTOB BHIYMCICHHUIA.

YpaBHeHUs1 1 HEPABEHCTBA

JInnelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOIAIIMXCS K JIMHEMHBIM.



KBagpaTtHoe ypaBHeHue. PemieHue ypaBHEHME, CBOIAIIMXCS K  KBaJapaTHBIM.
bukBanpatHoe ypaBHeHue. Ilpumepsl pelieHus ypaBHEHHM TPETbe M YETBEPTOU CTEIECHEH
Pa3IoKEHNUEM Ha MHOXKUTEIH.

Pentenue JIPOOHO-paMOHATBHBIX YpaBHEHUH. Penrenne TEKCTOBEIX 3a71a4
anreOpanvdecKuM METOOM.

VYpaBHeHHe C ABYMSI NEpeMEHHBIMH U ero rpaduk. Pemenue cuctem AByX JMHEHHBIX
YpaBHEHUN C JByMs IIEpEMEHHBIMU. PellleHHe cUCTeM ABYX YPaBHEHUH, OZHO M3 KOTOPBIX
JUHEHHOe, a Ipyroe — BTOpoH cremneHu. I padudeckas MHTEpIIpeTaIids CUCTEMbI YpaBHEHUH C
JBYMsI IIEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aJIre0panyeckiuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JIMHEHHBIX HEPABEHCTB C OJHOW NEpeMeHHOW. PemieHue cucteM JMHEHHBIX
HEpaBEHCTB C OJHOM mepeMmeHHoOW. KBaaparHele HepaBeHCTBa. ['paduueckas MHTEpIpETaIUs
HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMHU.

DOyHKIUHA

KBaaparnunas ¢yukmus, e€ rpaduk um cpoiictBa. [lapabosa, KOOpAWHATHI BEPIIUHBI
napaboJIbl, 0Ch CAMMETPHUH TTapadoITbL.

I'paduxu Gpynkmmii: y = kx, y=kx + b, y=k/x, y =x3, y = VX, y = [x| 1 ux cBoiicTsa.

YuciioBble MOCIE10BATEIBLHOCTH U NPOrPeccuu

[ToHsiTHE YKMCIIOBOM MOCIENOBATEIBHOCTH. 3a/laHUE MOCIIEIOBATEILHOCTH PEKYPPEHTHOM
dbopmyroit u popMyIIon 1-TO YIIeHa.

Apudmernueckass U reomerpuueckas —nporpeccuu.  Dopmyibpl  #-TO  4ieHA
apru(METHUECKON U TeOMETPUUYECKON MPOTrPEeCCHil, CyMMBI MIEPBBIX 7 YJICHOB.

N3o00pakeHne 4iIeHOB apu(METHUECKOM W TEeOMETPHUYECKOW MPOTrpeccHuil TOYKaMH Ha
KOOPAMHATHOM IIOCKOCTH. JIMHEHHBINA U SKCTOHEHIHAIBbHBIN poCT. CIO0KHBIE MMPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOT'PAMMBbBbI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUSA

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yabTAThl OCBOCHHUS TMPOTPaMMbl y4eOHOrO Kypca «Anredpay»
XapaKTEePU3YIOTCA:

1) naTpuoTnyeckoe BOCIIUTAHUE:

NPOSIBJICHUEM HHTEpeca K NPOLUIOMY W HACTOSIIEMY POCCHUHCKOW MAaTeMaTHKH,
LHEHHOCTHBIM OTHOILIEHWEM K JOCTH)KEHHSM POCCHICKMX MAaTeMaTUKOB M POCCUUCKOU
MaTEMaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUM B APYTMX HAYKaX W MPUKIIATHBIX
chepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBIO K BBIMOJHEHHUIO OOSI3aHHOCTEH TIpaKAaHMHA M pealu3allid ero Ipas,
NPEJCTAaBICHUEM O MaTEeMaTHYeCKHX OCHOBAaX (YHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBIICHUU, TPOIEAYp TPa)KTaHCKOro oOmiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXXJIEHUIO ITUYECKUX MpOoOJeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTHXKEHUMN
HayKH, OCO3HAaHUEM BaKHOCTU MOPAJIBbHO-3TUYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpya0BO€E BOCIIUTAHHE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHUE B PEHICHUU MPAKTUYECKHX 3a/ad MaTeMaTU4eCKOu
HAIPaBJIEHHOCTH, OCO3HAHMEM BaKHOCTH MaTEeMaTHUYECKOTO 0O0pa30BaHUs Ha MPOTSKEHUH BCel
YKU3HU JJI YCHEIIHON Mpo¢ecCHOHANbHON JAEITEIbHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUIYaTbHOW TPACKTOPUH OOpa3oBaHUS U
YKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) acTeTHYECKOE BOCMIUTAHHE:

CIIOCOOHOCTBIO K HMOLIMOHAJIBHOMY U O3CTETHUYECKOMY BOCHIPHUSATHUIO MaTEMaTHYECKHX
00BEKTOB, 33124, PEIICHUA, PacCyKIeHUH, YMEHUIO BUJIETh MATEMAaTUYECKUE 3aKOHOMEPHOCTHU B
UCKYCCTBE;

5) HeHHOCTH HAYYHOIO MO3HAHUSA:

OpUEHTale B AESITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HBIX MpEACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS 4YENOBEKa, MPHUPOABI W OOIIECTBAa, NMOHUMAaHUEM
MaTeMaTHYeCKOM HayKH KakK cgepbl YelOBEUECKOW NesTeIbHOCTH, JTAaloB €€ pa3BUTHI H
3HAYUMOCTH JIJIs1 Pa3BUTHUS LIMBUIM3ALUN, OBJIAJICHUEM SI3bIKOM MATEMATHUKHA U MaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM IIO3HAaHUS MHpA, OBJAJECHUEM MPOCTEUIIMMH HaBbIKAMHU
MCCIIEIOBATENILCKOM 1E€ATEIbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (opMHpOBaHMe  KYJLTYPbl  310POBbS M
IMOLMOHAJIBHOIO 0JIArONOJIYyYHS:

TOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKHE 3HAHHMS B HMHTEPECAX CBOETO 3J0POBbBS,
BEJICHUS 3J0POBOTO 00pa3a *KU3HH (30POBOE MUTAHHUE, COATAHCUPOBAHHBIN PEXHUM 3aHATUI U
OTIbIXa, peryisipHas (Qu3MUecKass aKTUBHOCTBH), C(POPMUPOBAHHOCTHIO HaBbIKa pedIeKCHH,
MpU3HAHHEM CBOETO MpaBa Ha OLIMOKY U TAKOT'o K€ MpaBa JIPyroro 4eloBeKa,

7) 3K0JI0rMYecKoe BOCIIUTAHUE:

OpHEHTAIle Ha MPUMEHEHUE MaTeMaTHUYEeCKUX 3HAHWUU NJIs pElIeHUs 331a4 B 00JacTh
COXPAHHOCTH OKpYXKaroUlel cpefpl, TUIAHUPOBAHUSI TMOCTYNKOB M OLCHKA HMX BO3MOXKHBIX
MOCHEACTBUM ISl OKpY’Kalollell cpebl, 0CO3HAHUEM TJI00alIbHOIO XapaKTepa SKOJOTHYECKHX
po0JIeM U yTeH UX PEIICHHS;



8) apanTanus K U3MEHSIOIMMCS YCJIOBUSAM CONUAJIbHON U IPUPOAHON Cpebl:

TOTOBHOCTBIO K JCMCTBUSAM B YCJIOBHSAX HEONPEAEIEHHOCTH, NOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 IMPAKTHUUECKYIO AESITEIBbHOCTb, B TOM YHCJIE YMEHHUE YUUTHCS y APYTHX
Jrofed, mpuoOpeTaTb B COBMECTHOM JESATEIbHOCTH HOBBIE 3HAHUS, HAaBBIKM M KOMIETEHIUH W3
OIbITA IPYTHX;

HE00X0IMMOCTBIO B ()OPMHUPOBAHUN HOBBIX 3HAHHM, B TOM 4ucie (HOpMyTupoBaTh UICH,
HOHATHS, THIIOTE3bl 00 0OBEKTaxX M SBICHHSIX, B TOM YHCIIE paHee HEU3BECTHBIX, OCO3HABAThH
NeQUINUTEI COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, IIIAaHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMI0, BOCIHPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTHPOBATH NPHUHUMAEMBIE DPELICHUS H
neicTBus, GOpMyJIMPOBATh M OLICHUBATh PUCKHU U TIOCIEACTBHS, (POPMUPOBATD OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
ITo3HaBaTenbHBIC YHHBeEPCAJIbHbIE YUeOHbIE NelCTBUS

ba3oBble Jlornyeckue 1ecTBUA:

® BBIBISITH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKU MATEMAaTUYECKUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUH MEXIy MOHATUSIMH, (HOPMYIHPOBATH OMpEIENICHUsS MOHITHUH,
yCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKALMU, OCHOBAHUS JJIi 00O0OIICHUS
Y CpaBHEHUS, KPUTEPUHU TIPOBOUMOTO aHAIIN3A;

® BOCIPHUHHUMATh, (HOPMYIHPOBATh U MPEOOPA30BHIBATH CYXACHUS: YTBEPIUTEIbHBIE U
OTpUIATENIbHbIC, MHUYHBIC, YACTHBIC U 00IIUE, YCIOBHEIC,

® BBIABISATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMOCBS3H U IPOTUBOPEUNs B (haKTax,
TAHHBIX, HAOMIONCHHSIX W YTBEPXKICHHSX, IpEAjaraTb KPUTEPHH MJS BBISBICHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEYUN;

e J[enaTh BBIBOJIBI C HCIIOJH30BAaHUEM 3aKOHOB JIOTUKH, ACIYKTUBHBIX U WHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH IO aHAJIOTHUH;

e pa30dupaTh JOKa3aTENbCTBA MATEMATHYECKHX yTBEPXKACHUU (TpsAMBIE H  OT
IIPOTUBHOTO), MIPOBOAUTD CaMOCTOSITENIEHO HECJIOKHbIE JI0Ka3aTenbCTBa
MaTeMaTU4ecKux (HaKTOB, BBICTpAWBaTh apryMEHTAIMI0, NPUBOIAUTH MPUMEPHl U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS,

e BbBIOMpaTh crmocod pemnieHUs y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BEIOUpaTh Hanboiee MOIXOIAIIHNA ¢ YUETOM CaMOCTOSITEIPHO BBIICTICHHBIX
KpUTEPUEB).

Ba3oBrble ucciaenoBareJLCKHuE AeHCTBUA:

® HCIOJNB30BaTh  BOIMPOCHI  KAaK  HMCCIENOBATENbCKUNW  WHCTPYMEHT  IO3HAHUS,
dbopmMyIupoBaTh BOIIPOCHI, (buxcupyromue MIPOTUBOPEYHE, npobiemy,
CaMOCTOSITENIbHO YCTaHABIMBaTh KMCKOMOE U JaHHOE, (OpMHpPOBaTH THUIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIUIO, MHCHHE;

® TMPOBOJUTH IO CaMOCTOSITENILHO COCTaBICHHOMY IUIaHY HECIOXHBIA JKCIEPHUMEHT,
HEOOJBIIOE HWCCIEOBAaHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHYECKOTO
00beKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTY COOOMH;

® CaMOCTOATENIbHO  (opMynHpoBaTh 00OOIIEHHMS ©  BBIBOJABI IO  pe3yJbTaTaMm
MpOBEAEHHOTO HAOIOCHUS, UCCIEIOBAaHUS, OLEHUBATh IOCTOBEPHOCTh MOJYYEHHBIX
pe3yabTaTOB, BBIBOJIOB U 000OIICHUH;



IMPOTrHO3UPOBATH BO3MOXKHOC Pa3BUTHUC MMPOLCCCA, 4 TAKIKC BbIABUTATH ITPCAIIOJIOXKCHUA
0 €ro pa3sBUTHUHU B HOBBIX YCIIOBHAX.

Pabora ¢ nnopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOUHOCTh MH(OpMALMU, JaHHBIX, HEOOXOAUMBIX
JUIsl pELLICHNUs 3a1a4H;

BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGPOPMAIUIO
pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

BbIOMpaTh (OpMy MpeCcTaBlIeHNs UHPOPMALIMKM U WIUTIOCTPUPOBATDH pelIaeMble 3a7aun
cXeMaMH, JuarpaMMaMu, HHOU TpauKoil 1 UX KOMOMHAIUSAMY;

OLIEHUBATh HAJEKHOCTh MHPOPMALIUH 110 KPUTEPUSIM, MPEATIOKEHHBIM YUUTEIEM WIN
c(OpMYITHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

BOCIIPHHUMATh U (POPMYIHPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIOBUSMHU M LIEISIMHU
oOmIeHusi, SICHO, TOYHO, I'PaMOTHO BBIpa)kKaTh CBOIO TOYKY 3pPEHUS B YCTHBIX H
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS M0 X0y pEeIIeHUs 3a7aui, KOMMEHTHPOBATh
MIOJIYYCHHBIH pe3yibTarT;

B XOJI¢ 00CYXICHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY 0OCYKIaeMOI TeMBbI, TPOOJIEMBI,
pemaeMol  3aJayM, BbICKAa3blBaTh WJEW, HAICJIEHHbIE Ha TOHCK pEIleHHUs,
COTOCTABJISITH CBOU CYXKIEHUS C CYXICHHSMH JPYrUX YYacTHUKOB JHUANOra,
0OHapy)XMBaTh Pa3INUME U CXOJCTBO MO3UIINHA, B KOPPEKTHOH Popme GpopMynnpoBaTh
pa3HoTrIacusi, CBOM BO3PAKCHHUS;

MPEJICTaBIISTh PE3yNbTaThl pEeUIeHHs 3a7aud, SIKCIEPUMEHTa, UCCIIEIOBAaHUS, TPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUICHUS € Y4E€TOM 3a7ay Mpe3eHTAUud U
0COOEHHOCTEH ayTUTOPUH;

NOHUMATh M HCIIOJIb30BaTh NMPEUMYIIECTBA KOMAHJHOW W WHAMBUIYAIBHOH pabOTHI
IPY PELICHNU YYeOHBIX MaTeMaTHUECKUX 3a/1a4;

NPUHUMATD 11eJIb COBMECTHOH JESTEIBbHOCTH, IJIAHUPOBATh OPraHU3ALUI0 COBMECTHON
paboTbl, pacmpenensiTh BHUIAb paboOT, JOroBapuBaThCS, OOCYXKIaTh MpoIecC H
pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B TPYINIOBBIX (opmax padboTsl (00cyxaeHHs, OOMEH MHEHUSIMHU,
MO3TOBbI€ IITYPMbI M JPYTHE), BBINOJIHATH CBOIO YacTh pabOThl U KOOPIWHUPOBATH
CBOU JICWCTBUS C IPYTMMH YICHAMH KOMaHbI, OLICHUBATh KA4eCTBO CBOETO BKJIAJA B
00N TPOIYKT MO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YUACTHUKAMU B3aUMOJICHCTBHUS.

PeryasiTuBHble YHHUBepPcaJbHbIe YUeOHbIEe 1eHCTBUSA
Camoopranuszanms:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, AJITOPUTM pELICHMs 3aJaud (MM €ro 4acTb),
BBIOMpPATh CIOCOO pEIICHHS ¢ YYETOM HUMEIOIHUXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C Y4ETOM
HOBOH MH(pOpMAITHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIN HHTEJJICKT:

BJIQJIETh CIIOCOOAMM CaMOIIPOBEPKU, CAMOKOHTPOJISI TIPOIlecca M pe3ysbTaTta pPerieHus
MaTeMaTH4YeCKOH 3a1auu;
HpGI[BI/II[eTI: prI[HOCTI/I, KOTOpBIe MOFyT BOBHPIKHyTI: HpI/I peH_IeHI/II/I 3ada4u, BHOCUTD
KOPPEKTUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, HAWJEHHBIX ONIMOOK,
BBIBJIEHHBIX TPYIHOCTEW;



® OLICHUBATb COOTBETCTBUE pe3yibTaTa IEATECIbHOCTU IIOCTABICHHON LEIHU U YCIOBUSM,
OOBSICHATh MPUUYMHBI JOCTHKEHMSI MM HEJOCTM)KEHHUS LeNIM, HAaXOOUTh OIIMOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K xoniy oOydeHuss B 7 kJjacce OOydYalOMMKCS TOJYYUT CICAYIONIUE TPEIMETHbBIE
pe3yJIbTaThI:

Yucsa ¥ BbIYUCICHUSA

BbimonHsaTe, coueTas yCTHbIE W NHCbMEHHbIE NPUEMBI, apudmeThyecKkue NeHCTBUS C
palOHAIBHBIMH YHCIAMHU.

HaxoauTe 3HaueHWs] YHMCIOBBIX BBIPAKEHUH, NMPUMEHATH pa3sHOOOpas3HbIE CHOCOOBI U
npuéMbl BBIYUCIICHHUS 3HAUEHUH JPOOHBIX BBIPAKCHHM, COJAEpKAIMX OOBIKHOBEHHBIE H
JECATUYHBIC IPOOH.

[TepexoauTh OT OMHON (DOPMBI 3amUCH YUCEN K APyrod (mpeoOpa3oBBIBAThH AECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO IpOOB).

CpaBHMBATh U yNOPSAAOYNBATH PALIMOHATIBHBIE YHCTA.

OKpyrasTh 4ncia.

BbINONHATE NPUKHUIKY U OLIEHKY pe3yjbTaTa BBIUMCIEHUM, OLEHKY 3HAYEHUM YHMCIOBBIX
BbIpaXKEHUH. BBINOIHATE AEWCTBUS CO CTENIEHSIMU C HATYPAJIbHBIMU [TOKA3aTEISIMHU.

[IpuMeHATh NpU3HAKK JEIMMOCTH, Pa3JI0)KEHUE HA MHOKUTEIN HATypalIbHbIX YUCE.

Pemate NpakTUKO-OPUEHTHUPOBAHHBIE 3a/Jaud, CBS3aHHBIE C OTHOIIEHUEM BEJIMYUH,
IIPONOPLUOHAIEHOCTBIO BEIMUMH, IPOLEHTAMH, MHTEPIPETUPOBATh PE3YJIbTAThl PELICHUS 3a7a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMBIX O0BEKTOB.

Auaredpanyeckue BbIpasKeHHUs

Hcnonp30BaTh anreOpanyecKyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B Mpoliecce
OCBOCHHS y4eOHOTO MaTepHaa.

Haxoaute 3HaueHs1 OyKBEHHBIX BBIPAXKEHUH MTPH 3aJaHHBIX 3HAYEHUSIX NIEPEMEHHBIX.

BrimonsaTe npeoOpa3oBaHus 1EJIOr0 BhIPaKEHUS] B MHOTOWICH NMPUBEACHUEM MOA0OHBIX
CJIaraeMbIX, paCKpbhITUEM CKOOOK.

BBITTONHATE YMHOXKE€HHE OJHOYIEHA HAa MHOTOWIEH W MHOIOYJI€HAa Ha MHOTOWIEH,
OPUMEHATH (OPMYITBI KBapaTa CyMMBI M KBaJipaTa pa3sHOCTH.

OcCylecTBISITh pa3IoKEHUE MHOIOWIEHOB Ha MHOXXMTEIU C IOMOIIBIO BBIHECEHHUS 3a
CKOOKHM OOIIero MHOXKHUTEJS, TPYNIUPOBKH CIAaraeMblX, MPUMEHEHUs (OpMYJ COKpaIEHHOTIO
YMHOKEHHS.

[IpumensTs npeoOpa3oBaHUS MHOTOWIECHOB [UIS pEIIEHUS pPa3IUYHBIX 3a7ad U3
MaTEMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEATILHON MPAKTUKH.

Hcrnonb30BaTh CBOWCTBA CTEIICHEH C HATYpaJIbHBIMU MMOKA3aTEIsIMU ISl PeoOpa3oBaHus
BBIPAXKEHHUI.

YpaBHeHHUs M HEpaABEHCTBA

Pewars yiMHENHbIE ypaBHEHUs C OJHOM IEPEMEHHOW, NPUMEHs IIpaBuia Iepexona OT
HCXOJIHOTO YpaBHEHUS K paBHOCWIBHOMY eMy. lIpoBepsATh, ABISIETCS JIM YUCIO KOpPHEM
YpaBHEHUS.

[TpumensTh rpaduyeckrie METOAbI P PEIICHUH JTMHEHHBIX YPAaBHEHUN U UX CUCTEM.



[TonOupats mpuMepsl Map YUCed, SBISIOLIMXCS peIIEHUEM JMHEHHOTO ypaBHEHUS C ABYMS
IIEPEMEHHBIMH.

Crpouth B KOOpPAMHATHOM IJIOCKOCTH TpaduK JMHEHHOTO YpaBHEHHS C JABYMS
IIEPEMEHHBIMH, TOJIb3YACh I'PaQMKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemare cucreMbl IByX JIMHEHHBIX YpaBHEHUH C IBYMS IE€PEMEHHBIMH, B TOM YHUCIIE
rpadu4ecKy.

CocTaBiATh M pemath JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX ypaBHEHHUH IO
YCIOBUIO 3a/layM, HWHTEPIPETUPOBAaTh B COOTBETCTBMM C KOHTEKCTOM 3aJadd IOJy4YCHHBIN
pe3yJnbTar.

DOyHKIUHA

N3o0paxkaTh Ha KOOPAMHATHOM NPAMOM TOYKH, COOTBETCTBYIOUIME 33/ aHHBIM
KOOpAMHATAM, JIy4Hd, OTpPE3KH, WHTEpBaJbl, 3alUCBIBaTh YHUCIOBBIE IIPOMEXKYTKH Ha
anreOpanvecKkoM sI3bIKE.

OtmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku TuHEHHBIX QyHKIMNA. CTpouTh TpaduK QyHKIUHN Y = [X|.

OnuceiBaTh € MOMOIIBIO (YHKIMH HM3BECTHBIE 3aBUCUMOCTH MEX]y BEIMYMHAMU:
CKOPOCTb, BpEMs, PAacCTOSHME, 1I€HAa, KOJIMYECTBO, CTOMMOCTb, NPOU3BOIUTENBHOCT, BpEMH,
00BEM paboTHI.

Haxoauts 3HaueHne QyHKIMM 110 3HAYCHUIO €€ apryMeHTa.

[Torumate rpaduveckuid croco0d MPeaCTaBICHUs] W aHalnM3a WHPOpPMAIMH, W3BJIEKATh U
MHTEPIPETUPOBATH HHPOPMALIUIO U3 TPA(QUKOB peanbHbIX IPOLIECCOB U 3aBUCUMOCTEM.

K xonmy oOyuenuss B 8 kJacce OOydYaroOUIMIiCS TOJNYYUT CIEAYIOIIHE MpPEIMETHBIC
pe3yJIbTaThI:

Yuciia 1 BIYMCICHUSA

Hcnonp30BaTh HAayaJIbHBIC IPEICTABICHHUS O MHOXECTBE JCHCTBUTEIBHBIX YHMCEN UL
CpaBHEHMsI, OKpYIJICHUS M BBIYUCICHHH, M300pa)xkaTb JCUCTBUTEIbHBIC YHCIA TOYKAMHU Ha
KOOPJAMHATHOU IIPSIMOM.

[IpuMeHATh TOHATHE apU(PMETHUYECKOIO KBAaJPATHOTO KOPHS, HAXOAUTh KBaJpaTHBIC
KOpPHH, UCIOJIb3Yys IPU HEOOXOAUMOCTHU KAJIBKYJIATOP, BHIIOIHATH IPE0OpPa30BaHUs BbIPAKEHHH,
COZIepaKaIIMX KBaApaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp3oBark 3amucu OOJIBIIMX M MajbIX YHUCET C TMOMOUIbIO JECATUYHBIX ApoOeil u
creneHen yucia 10.

Anredpanyeckne BbIPaKeHUS

[IpuMeHsATH MOHATHE CTENEHM C LENbIM IOKa3aTeJeM, BBINOIHATH IpeoOpa3oBaHus
BBIPAXEHU, COAEPIKALUX CTEIIEHU C LIEJIbIM [T0KA3aTEIEM.

BBINONHATE TOXIECTBEHHBbIE NPEOOpa30BaHMs PALMOHAIBHBIX BBIPAXKEHUH Ha OCHOBE
IpaBUiI JEMCTBUI HAJl MHOTOYJIEHAMH M aIreOpandyecKuMu IpOoOsIMH.

PackitanpiBath KBaApaTHBIM TPEXUIEH HA MHOKHUTEINH.

[IpumensTs mnpeoOpa3oBaHUS BBIPAKEHUH I pELICHWs Pa3IUuHBIX 3a7ad U3
MaTEMAaTHKHU, CMEXHBIX IPEIMETOB, U3 PEAILHON NTPAKTUKH.

YpaBHeHUs1 1 HEPABEHCTBA

Pemats nuHelHble, KBapaTHBIE YPABHEHMS U pallMOHAJIbHBIE YPAaBHEHUS, CBOJAIIMECS K
HUM, CUCTEMBI IBYX YPAaBHEHHUH C IBYMS IIEPEMEHHBIMH.

[IpoBOaUTH MpoCTEHIINE UCCIENOBAaHNS YPABHEHUN U CUCTEM YpPaBHEHUI, B TOM YHUCIIE C
IpPUMEHEHHEM TIpaUUecKux IMpeAcTaBlIeHUN (yCTaHaBIMBAaTh, HMMEET JIM YypaBHEHHE WIH
CUCTEMA YPaBHEHMH PEILIECHUs, €CIIU UMEET, TO CKOJIBKO, U ITPOYEE).



[lepexoauTh OT CIOBECHON (GOPMYIHPOBKH 3amaur K €€ anreOpandeckod MOJAENIH C
MOMOIIIbIO  COCTaBJICHUSI YpPAaBHEHHUS WM CHUCTEMbl ypaBHEHHWH, WHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4 MOJIYYeHHBIU pe3yibTarT.

[TpuMeHsTh CBOICTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHUS], OIICHKH, PEIlIaTh JIMHEHHbIE
HEPAaBEHCTBA C OJIHOM NEpPEeMEHHOM U HX CHUCTeMbl, JaBaTh I'padUUECKyI0 HIUIIOCTPAIUIO
MHOKECTBA PEILICHUI HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUHA

[lonnmath ¥  HUCHOJB30BaTh (DYHKIMOHAIBHBIE TOHATHA M S3bIK  (TEPMHUHBI,
CHMBOJIMYECKHE O003HAYCHUS), OMPEICIATh 3HauYeHHEe (YHKIMH TIO0 3HAYCHUIO apryMeHTa,
OTIpeNieNATh CBOWCTBA (PYHKLUU 110 €€ TpaduKy.

CrpouTtsb rpauku 3IeMeHTapHbIX GYHKIHUN BUA:

y=k/x, y=x2, y = x3,y = [x|, y = VX, OnUCBIBaTh CBOHCTBA YHCIOBON (PYHKIMH TI0 &
rpaduxy.

K xoniy oOydeHuss B 9 kJjacce OOydYalOMMICS TMOJYYUT CICAYIONIUE TPEIMETHBIE
pe3yabTaThI:

Yucsa v BbIYUCICHUSA

CpaBHUBaTh U YIOPSAIOYNBATH PAllMOHAIBHBIE U HPPALIMOHAJIbHBIE YUCIIA.

BoimonuaTe apudmernueckue NEHCTBUS C PallMOHAIBHBIMU YHMCIAMH, COYeTas YCTHbIE U
MUChMEHHBIC TPUEMBI, BBHITIONHSATH BEIUMCICHUS C UPPAIMOHATEHBIMU YUCIIAMHU.

Haxoauts 3HaueHus: cTeneHel ¢ 1ebIMU MOKA3aTesIMU U KOPHEH, BBIYUCIISTh 3HAYEHUS
YHCIIOBBIX BbIPAKEHUIH.

OkpyrisTh JAEWCTBUTEIbHBIE YHCIIA, BBIMNOJIHATH NPUKUAKY pe3ysbTaTa BBIYHUCICHHM,
OIICHKY YHUCIIOBBIX BBIPAXKEHUH.

YpaBHeHHUs M HEpaABEHCTBA

Pemarr nuHEHHBIE W KBaIpaTHBIE YpPaBHEHHs, ypaBHEHUS, CBOSAIIMECS K HUM,
npocTeiiire ApoOHO-paluOHAbHBIE YPAaBHEHUS.

Pemarb cuctembl IBYX JMHEWHBIX YpaBHEHHH € JByMS NMEPEMEHHBIMU M CHUCTEMBI JIBYX
YpaBHEHUM, B KOTOPBIX OJTHO YPAaBHEHHE HE SBIISICTCS JIMHEHHBIM.

PemaTth TekcTOBBIE 3amauu  anreOpandeckKuM CIIOCOOOM C TIOMOIIBIO COCTaBJICHHS
YPaBHEHHUS WM CUCTEMBI IBYX YPAaBHEHUH C IBYMs IEPEMEHHBIMH.

[IpoBOaMTH MpoCTEHIIINE UCCIENOBAaHNS YPABHEHUN U CUCTEM YpPAaBHEHUI, B TOM YHUCIIE C
NPUMEHEHHEM TrpauuecKux IMpeAcTaBlIeHU (yCTaHABIMBAaTh, WMEET JIM YpaBHCHHUE WIIU
CHUCTEMa YpaBHEHUH PEIICHHUs], €CIIU UMEET, TO CKOJIbKO, U ITpoUee).

Pemars nuHeliHble HEpaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA, H300pa)kaTh peELICHHE
HEPAaBEHCTB Ha YHMCIJIOBOW MPSIMOM, 3allMCHIBATH PEIIEHUE C IIOMOIIBIO CHMBOJIOB.

Pemiate cucrembl JIMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPaBEHCTB, BKJIIOYAIOIIUE
KBaJIpaTHOE HEPAaBEHCTBO, M300pakaTh PEUICHUE CUCTEMbl HEPABEHCTB HA YHCIIOBOW MPSIMOM,
3aMKChIBaTh PEIICHNUE C TTOMOIIbIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPH PEIICHUH Pa3IMYHBIX 33/adu.

DOyHKIUHA

PacnioznaBath (hyHKIIMY H3ydeHHBIX BUIOB. [I0Ka3bIBaTh CXEMATHYECKH PACTIONIOKEHUE HA

KOOPJIMHATHOM TIJIOCKOCTH TpadukoB GyHKIMM Buga: y = kx, vy =kx + b, y = k/x, y = ax2 + bx +
¢, vy =x3, y=1x, y = |x|, B 3aBHCHMOCTH OT 3Ha4eHMUII KO>(PHIUHCHTOB, OMUCHIBATE CBOICTBA

GyHKINH.



Ctpoutph u u300pakaTh CXEMaTHYECKH IpaduKu KBaApaTUUHBIX (YHKIUH, OMHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIIHI MO UX IpaduKam.

PacrioznaBathe  kBampatuuHyl0 (QyHKOHIO 1O  ¢GopMylie, TMPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PUIUKU, TEOMETPHUH.

YuciioBble NOC/I€10BATEILHOCTH U POrpeccuu

Pacno3naBate apu(MeTHUECKYI0O M T€OMETPUYECKYIO MPOrPECCUU TP Pa3HBIX CIOco0ax
3a/1aHusl.

BBINOTHATE BBIYUCIEHUSA C HCHOJIb30BaHUEM (GOpPMYN N-ro 4ieHa apumeThuyeckorl u
reOMETPUUYECKON TPOrpeCCHii, CyMMBbI MIEPBBIX N YJIEHOB.

N3006pakaTh WieHbI MOCIEI0BATEILHOCTH TOYKaMU Ha KOOPAWHATHOH IJIOCKOCTH.

Pemath 3amaun, cBsI3aHHBIC C YUCIIOBBIMH TIOCIIEIOBATEIBHOCTSIMHU, B TOM YHCIE 3a/la4d
13 peajbHOM XU3HU (C UCTOIB30BAaHUEM KATBKYIISATOPA, TU(PPOBBIX TEXHOJIOTHI).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KouunyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Kontponbnbsie IlpakTnyeckue
NMPorpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
| Yucna ¥ BeIYUCIIEHUS. PalinoHaibHbIe )5 | but6mmoreka [IOK
qucia https://m.edsoo.ru/7f415b90
Bbubmunoreka LIOK
2 A 2 1
JAreOpanuecKue BhIPAKCHHUS 7 https://m.edsoo.ru/7f415b90
3 VYpaBHe €paBeHCTBA 20 1 buommorexa LIOK
BHCHUS U H BCHCTB
P P https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopaunaret i rpaduicu. Gymicim 24 ! https://m.edsoo.ru/7f415b90
Bbubmunoreka LIOK
I1 1
> OBTOpeHHE i 0000meHKe 6 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

[NPOT'PAMME
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8 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabusie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoTsbI
pecypcebl
bu6mmoreka [IOK
1 Yucna u Beruncnenus. KBaaparabsie KOpHU 15 https-//m.edsoo.ru/7f417af8
5 Uucna u BeraucieHus. CTEIEeHD ¢ IEIbIM 7 bubmunoreka LIOK
MOKa3areineM https://m.edsoo.ru/7f417af8
3 AnreOpandecKkre BhIpaKCHUSI. 5 1 bubmuoteka [JOK
KBagparHbiii Tpéxunex https://m.edsoo.ru/7{417af8
4 AnreOpandecKkre BRIpaKCHUSI. 15 1 bubmuoreka [JOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
VYpaBHenus u HepaBeHcTBa. KBagparHbie bubnmoreka [JOK
5 15 1
YpaBHEHHUS https://m.edsoo.ru/7{417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 bubmuoteka [JOK
ypaBHEHH https://m.edsoo.ru/7{417af8
but6mmoreka [IOK
7 VYpaBHenus u HepaBeHCTBA. HepaBeHcTBa 12 1 https-//m.edsoo.ru/7f417af8
8 Oyukuuu. OCHOBHbBIE TOHATUS 5 bubmorexa HOK
https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
? DyHiLH. THCIOBBIC pyHKIUHH ? https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
10 HosTopetine 1 obobuene 6 1 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
[MPOTPAMME
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9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoTsI padoThI
pecypcsbl
| Ywucna u BerancieHus. JleicTBUTEIbHBIC 9 bu6mmoreka [IOK
qucia https://m.edsoo.ru/7f419d08
5 YpaBHEHHUS U HEPABEHCTBA. Y PABHEHUS C 14 | bubmmoreka [JOK
OJTHOW TIEpEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus U HepaBeHCTBA. CUCTEMBI 14 | bubmuorexa [JOK
ypaBHEHHA https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
4 YpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 https-//m.edsoo.ru/7f419d08
Bbu6nuoreka [JOK
5 o 16 1
YK https://m.edsoo.ru/7f419d08
bu6 OK
6 YucaoBbIe NOCIEN0BATEILHOCTH 15 1 thzl;l/(ie;ii.m 176419408
7 [ToBTOpEeHHE, 0000IIEHNE, CUCTEMATH3AIIHS 18 | bu6mmorexa [IOK
3HAHHUI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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