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ANTEBPA
NOACHUTE/IbHAA 3AMUCKA
Anrebpa sBIIIETCS OJHWM U3 OIOPHBIX KypCOB OCHOBHOTO 00IIero oOpa3oBaHUs: OHa

o0ecrieynBaeT U3yuyeHHEe IPYTruX TUCHMILIINH, KaK €CTECTBEHHO-HAYYHOT'0, TaK ¥ TYMaHUTApHOTO LIUKIIOB, €&
OCBOGHHME HEOOXOIMMO Il TPOJOJDKEHUsT o0pa3oBaHHMs W B IIOBCEAHEBHOW kKM3HM. PasButHe y
o0y4aromuxcss HAYYHBIX MPEICTABICHUA O MPOMCXOXKICHUH W CYHIHOCTH anreOpanmdyecKux aOCTpaKIIHid,
coco0e OTpaKEHUS] MAaTEeMaTHYeCKONW HAayKOW SIBICHWH W TIPOLECCOB B MPHPOJAE W OOIIECTBE, POJIH
MaTEeMaTHYEeCKOTO MOJICIMPOBAHUS B HAYYHOM IIO3HAHMHM M B IPAKTHKE CHOCOOCTBYeT (HOPMHUPOBAHHUIO
HAyYHOTO MHPOBO33PEHUS M KAUYECTB MBIIUICHHUS, HEOOXOJMMBIX ISl aAallTallid B COBPEMEHHOM IU(PPOBOM
obmectBe. M3ydenue anreOpsl oOecrieuMBaeT pa3BUTHE YMEHHUs HaOII0JaTh, CPaBHUBATh, HAXOIUTh
3aKOHOMEPHOCTH, TPeOyeT KPUTHUYHOCTH MBIIIJICHHS, CIOCOOHOCTH apryMEHTHPOBAHHO 0OOCHOBHIBATH CBOH
NEeUCTBUS M BBIBOABI, (OPMYyIUpOBaTh yTBepxkAeHMs. OcBoeHUE Kypca anreOpbl 00ecredrBacT pa3BUTHE
JIOTMYECKOTO MBINUICHUST 00yJaloNUXCcsi: OHM HCIOJB3YIOT ACTYKTUBHBIE W WHIYKTHBHBIE PACCYXKICHUS,
0000IIeHNe ¥ KOHKpeTH3aluio, adcrtparupoBaHue U aHajoruto. OOyueHue anreOpe mpesmnoiaraer
3HAYUTENBHBIA OO0BEM CAMOCTOSTENILHOW JEATENIFHOCTH OOYYarOIMXCsl, TOJTOMY CaMOCTOSTEIEHOE
peleHue 3aa4 ABISIETCS peann3anueil IesiTeIbHOCTHOTO TPUHIIAIIA O0YIeHUSI.

B cTpykType mporpammbl yueOHOTO Kypca «AnreOpay» it OCHOBHOTO 001Iero oOpa3oBaHus
OCHOBHOE MECTO 3aHUMAIOT COJIEp’KaTeNbHO-METOAUYECKHEe JUHUM: «Yucma ¢ BBIYMCICHUSY,
«AnreOpanyueckre BBIpOKCHHUS», «YpaBHEHHUS U HEpaBeHCTBa», «DyHkium». Kaxmas w3 31X
COJIep’KaTeIbHO-METOMYECKUX JIMHUI pa3BUBAaeTCS Ha TMPOTSHKEHUH TpEX JeT U3yYeHUs Kypcea,
B3aUMO/ICHCTBYS C IPYTUMU €ro JUHUAMU. B Xoz1e uzydeHus yueOHOro Kypca oOydaromuMes TpUXOAUTCS
JIOTUYECKH PacCyk1aTh, UCIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN s3bIK. B CBSI3M ¢ 3THM B IporpaMmy
yueOHOTo Kypca «Anredpay» BKIIOYEHBI HEKOTOPbIE OCHOBBI JIOTMKH, IPEICTABICHHBIE BO BCEX OCHOBHBIX
paszenax MaTeMaTHYeCKOro o00pa3oBaHHs M CIIOCOOCTBYIOIIME OBJIAJICHUIO OOY4YaOLIMMUCS OCHOB
YHUBEPCAJILHOTO MAaTEMAaTUYECKOTO S3bIKA. ConeprkaTeiabHON U CTPYKTYPHOI OCOOCHHOCTHIO YUeOHOTO
Kypca «AnreOpay SBIISIE€TCS €ro HHTETPUPOBAHHBIN XapakTep.

Conepxxanne nuHUM «Yucna UM BBIUMCICHUS» CIIY>)KHT OCHOBOW JUISl JajdbHEHIIETr0 M3y4eHUS
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOyUYAIOUIUXCS JIOTMUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS
MOJIb30BAThCS AITOPUTMAMH, a TaKKe NPUOOPETCHHIO TMPAKTUYECKUX HABBIKOB, HEOOXOIAMMBIX IS
MOBCETHEBHOM KM3HU. Pa3BUTHE MOHATHS O YMCIIE HA YPOBHE OCHOBHOI'O OOIEro 00pa3oBaHMsI CBA3AaHO C
palMoOHANbHBIMU W HpPpAlMOHAIBHBIMU YHCIaMH, (OPMUPOBAHHEM IPEACTaBIECHUN O J€HCTBUTEIBHOM
qucie. 3aBeplleHrne OCBOCHUS YUCIOBON JIMHUM OTHECEHO K CpeiHEMY 0011eMy 00pa30oBaHHUIO.

ConepxaHue ByX alreOpanuecKux JUHUH — «Anredpanyeckie BIpaXEHUs» U «YPaBHEHUS U
HEPaBEHCTBa» CHOCOOCTBYET (POPMHUPOBAHUIO Y OOYHAIOIIUXCS MaTEMaTUYECKOro amnmnapara, Heo0X0AUMOTo
JUISL PeLIeHUs 3a7jady MaTeMaTHKH, CMEeKHBIX IPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a1a4. Ha ypoBHe
OCHOBHOTO 0011ero o0pa3oBaHusi yueOHbIM MaTepual TpyNIUPYETCsl BOKPYI PALMOHATIBHBIX BBIPAXKEHHIM.
AnreOpa JEeMOHCTpUpPYET 3HAUEHHE MAaTEMaTHKM KakK s3bIKa JJIS MOCTPOCHUS MaTeMaTHYECKUX MoJenei,

OTIMCAHMS TPOLIECCOB U SIBIICHUM peasibHOro Mupa. B 3amaun oOydenus anredpe BXOAAT TakKe JalbHEnIIee



pa3BUTHE AITOPUTMUYECKOTO MBIIIICHHSI, HEOOXOJMMOT'0, B YaCTHOCTH, JUIsI OCBOEHHS Kypca HH(POPMATHKH,
U OBJIaZICHUE HaBBIKAMU JETyKTUBHBIX paccyxaeHuil. [IpeoOpazoBanre cHMBOJIBHBIX (OPM CHOCOOCTBYET
Pa3BUTHIO BOOOPaXEHHS, CIIOCOOHOCTEH K MaTEMaTHUYECKOMY TBOPUYECTBY.

Copnepxxanmne (hyHKIMOHAIBHO-TPAQUUECKON JIMHUU HAIEIEHO Ha MOJy4YeHHE OO0YJaroUUMUCS
3HAHMA O (QYHKIUAX KaK BaKHEHIICH MaTEeMaTHMYeCKOW MOJENd Ui ONHCAHUS U WCCIEIOBAHUS
pa3sHOOOpa3HBIX TPOIECCOB W SIBICHHA B mpupoae W oOmecTtBe. M3ydeHne marepuana crocoOCTBYeT
pa3BUTHIO y OOyYarOmMXCs YMEHHUS UCIOJIb30BaTh pPAa3JIMYHBIC BBIPA3UTENbHBIE CpPEACTBA  SI3bIKA
MaTeMAaTUKU — CJIOBECHBIE, CHMBOJIMYECKHE, rpaduueckne, BHOCUT BKIIaA B (pOpMUpOBAHHE MPEACTABICHHUH
O POJIM MAaTEeMAaTUKHU B PAa3BUTHH LUBWIN3ALUHI U KyJIbTYPHI.

CornacHo y4yeOHOMy IIaHy B 7-9 kiaccax u3y4aercsl y4eOHbIM Kypc «Anredpay», KOTOPBIH
BKJIIOUAET CIIEAYIOIIME OCHOBHBIE pa3jieibl cojepkaHus: «Yucna u BbIUMCIEHUS», «AnreOpanueckue
BBIpKCHUS», «YPaBHEHUS U HEPABEHCTBA», « DYHKITUNY.

Ha uzyuenue yuebHoro xypca «Anredpa» orsomurcs 306 yacos: B 7 kiacce — 102 yaca (3 vaca B

Heneno), B 8 kiacce — 102 gaca (3 gaca B Henenio), B 9 kitacce — 102 gaca (3 gaca B Henenio).

COJAEP/KAHUE OBYUEHUSA
7 KJIIACC

Yucsia v BbIYUCITICHUS

JIlpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO] OT OJHOW (GOpPMBI 3amucu APoOEH K IPYroi.
[lonsiTHe panUOHANBPHOTO YHWCIA, 3alHCh, CpPaBHEHUE, YIOPSIOYMBAHUE pPAIMOHAIBHBIX YHUCEIL.
Apudmernueckue IeCTBUS ¢ pallMOHANBHBIMU YKciIaMu. Perienue 3aau U3 peaqbHOM MPaKTUKK HA YacTH,
Ha Ipoowu.

CreneHp ¢ HaTypaJbHBIM IIOKa3zaTejeM: OompeAesieHue, MpeoOpa3oBaHue BBIPAKCHUI HAa OCHOBE
ompeseNieHus], 3anuch OOJbIIUX yucen. [IpoleHThl, 3amuch MPOIEHTOB B BHIE ApoOuM U ApoOU B BHIE
MPOLEHTOB. Tpyr OCHOBHBIE 337]a4 Ha MPOLICHTHI, PelIEHUE 3a7]a4 U3 PeaTbHON MPAKTUKH.

[IpuMeHeHne MPU3HAKOB JIETMMOCTH, Pa3NI0KEHHE Ha MHOKUTEIN HATypaJIbHBIX YHCEI.

PeanbHble 3aBUCHMOCTH, B TOM YHCIIE TIpSMast U 0OpaTHas MPOMOPLHUOHAIBHOCTH.

AsredOpanyeckue BbIpasKeHUs

[lepemenHble, YHCIOBOE 3HAYEHHE BBIPAXKEHUS C TMepeMeHHOW. JlomycTumble 3HaYEHUS
nepeMeHHbIX. [IpencTaBieHre 3aBUCUMOCTH MEXIy BETUYMHAMH B Bujae (opMynbl. BerumcrneHus mo
dopmynam. I[IpeoOpazoBaHrne OYKBEHHBIX BBIPOKEHUN, TOXKAESCTBEHHO paBHbIE BBIPAXKEHHUS, MpaBHUIia
peoOpa3oBaHMs CyMM U MIPOU3BEACHUN, TIPaBUIa PACKPBITUS CKOOOK U MIPUBEACHUS TOJOOHBIX CIIaraeMbIX.

CBoiicTBa CTETIEHU C HATYPATHHBIM MTOKA3aTEIIEM.

Opnounensl u MHoOrouieHbl. CreneHb MHorowieHa. Cro)KeHHe, BBIYUTAHHE, YMHOXKEHUE
MHOTOWIEHOB. DOpMyBl COKPAIIEHHOTO YMHOXKEHHUS: KBaJpaT CYMMBI M KBaapaT pasHocTu. Dopmyna
paszHoCTH KBaJIpaToB. Paznoxenne MHOTOYJICHOB

Ha MHOXHUTCIIU.



YpaBHeHHS U HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHHs, IpaBuUjia MpeoOpa3oBaHUs YpaBHEHHs, PaBHOCHIBHOCTh
YPaBHEHUH.

JIuneliHOE ypaBHEHHE C OJHOW IIEPEMEHHOM, YHCIO KOPHEW JIMHEHHOIO YpPaBHEHMS, PELICHHE
JIUHENHBIX ypaBHeHUU. CocCTaBleHHME ypaBHEHMH MO YCJIOBHIO 3ajJaud. PelleHHe TEKCTOBBIX 3anad C
IMOMOIIBI YPaBHEHHU.

JluneitHoe ypaBHEHHE C JByMs IEpeMEHHBIMH H ero rpaduk. Cucrema ABYX JHMHEWHBIX
YpaBHEHUH C ABYMs NEepeMEHHBIMM. PellleHune cucteM ypaBHEHUH crnocoOOM moJCcTaHOBKHU. [Ipumepsl
penIeHus TEKCTOBBIX 3a7a4 ¢ IOMOIIBK CUCTEM YPAaBHEHUM.

D yHKUUHA

Koopaunara toukn Ha npsmMoin. UucnoBsle NpOMEXYTKH. PaccrosiHMe MexIy IBYMs TOYKaMH
KOOPAMHATHOW MIPSMOM.

[IpsmoyronbHast cuctema koopauHat, ocu Oxm Oy. AOcmucca W OpAMHATA TOYKH HaA
KoopauHaTHON miockocTu. Ilpumepsl rpadukoB, 3amaHHBIX (opmynamu. UTeHue rpa@ukoB peambHBIX
3apucumocteil. Ilonarue dynknun. I'papux ¢dynkuuu. CpolictBa ¢(ynkuuii. JluneiiHas QyHKunus, eé
rpaduk. I'padux pynkmum y = |x|. ['paduueckoe perneHne TUHEHHBIX YpaBHEHUM W CHUCTEM JIMHEWHBIX

YPaBHEHUM.

8 KIIACC

Yuca 1 BLIYUCTIEHUS

Ksanpartueiii kopeHb u3 uncia. [loastue 00 uppanroHaabHOM yucie. JlecsaTHaHble MPUOIKEHNS
UppanroHaIbHbIX Yucen. CBoicTBa apuMeTHYeCKMX KBaJApaTHBIX KOpPHEH M WX TNPUMEHEHHE K
peoOpa30BaHUIO YHCIOBBIX BHIPAKEHUN U BRIUUCICHUAM. [[elicTBUTEILHBIE YnCIa.

CreneHsb ¢ 11eJIbIM MOKa3aresieM U €€ cBoiicTBa. CTaHAapTHAs 3allMCh YHCIIA.

AsredOpanyeckue BbIpasKeHUs

KBanpaTHbiii TpEXUsieH, pa3ioKeHHe KBAPAaTHOTO TPEXUJICHA HA MHOKHUTEIH.

AnrebOpandeckast 1poOb. OCHOBHOE CBOWMCTBO ayireOpanuyeckoir aApoOu. CrokeHue, BBIYUTAHHE,
YMHOEHUE, JIeJIeHre anredbpandeckux apooeit. ParronanbHbie BRIpaKEHHs U UX IIPeoOpa3oBaHuUe.

YpaBHeHNSI 1 HEPABEHCTBA

KBanpatHoe ypaBHeHue, popmyna kopHei kBaapaTHOro ypaBHeHUs. Teopema Buera. Pemenue
ypaBHEHUH, CBOASALINXCS K TMHEHHBIM U KBagpaTHBIM. [IpocTeiimue ApoOHO-palinOHANIbHBIE YPAaBHEHHUS.

I'padmyeckas wHTepmpeTanus YpaBHEHHUN C JByMS TIE€PEMEHHBIMH M CHCTEM JUHEHHBIX
YpPaBHEHUN C JByMs II€peMEHHBIMU. [IpuMepbl pelieHuss CUCTEM HEIMHENMHBIX YPABHEHUH C JBYMS
[IEPEMEHHBIMU.

Perienne TekCTOBBIX 33124 alreOpandeckuM CIIOCOOOM.

HucnoBble HEPAaBEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OAHOU IepeMeHHON. PaBHOCHMIIBHOCTH
HepaBeHCTB. JIuHeliHble HepaBeHCTBA C OJHOW mepeMeHHOM. CHUCTeMbl JTUHEHHBIX HEPABEHCTB C OJHOM

IIEPEMEHHOM.



DyHKIUHA

[Monstre Qynkimu. O6IACTh ONpPEAeICHNs] 1 MHOXKECTBO 3HaueH GyHKImu. CrocoObl 3amaHus
GbyHKIUH.

I'papux ¢ynkuuu. Urenue cpoiictB pynkmmu no e€ rpaduky. Ilpumepsr rpadukoB ¢yHKIUH,
OTPaKAIOIIUX peaibHbIE MPOLIECCHI.

@OyHKIMH, OTHMCHIBAIOIINE TPSAMYI0 U OOpPaTHYIO MPOMOPLUUOHATIBHBIE 3aBUCUMOCTH, X T'PapUKH.

Oyuxuan Y = X2,y = X3, y = Vx, y=|X|. [paduueckoe pelreHie ypaBHEHNH i CHCTEM YPaBHEHHIA.

9 KJIACC

Yucaa u BIYUCIEHUS

Panmionaneubie uncna, UppanuoHaIbHBIE YUCIIA, KOHEUHbIE U OECKOHEUHBIE JECSITHYHBIC APOOH.
MHOXEeCTBO JEHCTBUTEIBHBIX YHCEIN, JEHCTBUTENbHBIE YHCIa KaKk OECKOHEUHBIE [EeCATUYHBIE IpOOH.
B3anmMHO OJHO3HAYHOE COOTBETCTBUE MEXKIAY MHOMXKECTBOM JEHCTBUTEIBHBIX YHUCET M KOOPAMHATHOMN
MPSIMOM.

CpaBHEHME TEUCTBUTEIBHBIX YUCEN, apuPMETHICCKUE ACUCTBUS C JCHCTBUTEILHBIMHU YHCIIAMHU.

Pa3mMepsr 00bEKTOB OKPYKAIOIIETO MHUPA, JJIUTEILHOCTh IIPOIIECCOB B OKPYXKAIOIIEM MHPE.

[TpubmmkEéHHOE 3HAYCHUE BEIUYHHBI, TOYHOCTh npuOmmwkenns. Okpyrienue yucen. [Ipukuaka u
OIICHKA PE3YJIbTaTOB BHIYUCICHUH.

YpaBHeHUs] M HEPABEHCTBA

JIuneitHoe ypaBHeHUE. PelieHue ypaBHEHHM, CBOASIIMXCS K JIMHEHHBIM.

KBanpaTtHoe ypaBHeHue. PeleHwe ypaBHEHHI, CBOIAIIMXCS K KBaJpaTHbIM. bHKBazipaTHOE
ypaBHeHue. [Ipumepsl perieHnsi ypaBHEHUN TPEThEl M YETBEPTOM CTENEHEN Pa3IoKEHUEM Ha MHOXKHUTEIIH.

Pemenne npoOHO-panMOHAIBHBIX YpaBHEHHH. PereHue TEKCTOBBIX 3a7ad  anreOpandecKuM
METOIOM.

VYpaBHeHHE C AByMsI IEPEMEHHBIMU | €T0 rpaduk. PemeHne cucreM NByX JIMHEHHBIX YpaBHEHUH C
JIBYMs IIEpEeMEHHBIMU. PelieHne cucteM JIByX ypaBHEHUH, OJJHO U3 KOTOPBIX JIUHEIHOE, a Jpyroe — BTOPOi
crenienu. [ paduyeckas MHTepIIpeTaLns CUCTEMbl YPaBHEHHH ¢ IBYMSI IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 3a7a4 alreOpandecKUM CIIOCOOOM.

YucnoBbie HEPAaBEHCTBA U UX CBOMCTBA.

Pemenue nuHEMHBIX HEPABEHCTB C OJHOW NIEPEMEHHOM. Pelllenre cucTeM TMHENHBIX HEPABEHCTB C
onHo#l mepeMeHHo#l. KBangpatHele HepaBeHcTBa. ['padumyeckas WHTEpHpeTanuss HEPAaBEHCTB U CHCTEM
HEPaABEHCTB C JIByMs IEPEMEHHBIMU.

DyHKIUHA

KBanparnunas ¢ynkius, e€ rpaduk u coiictsa. [lapabona, KOOpAUHATHI BEPITUHBI TApaOOIIbI, OCh
CUMMETPUHU TTapa0OJIbI.

I'paduku Gyskmmit: y =kx, y=kx + b, y=k/x, y=x°, y = \x, y = |x| 1 uX cBoOjicTBa.

YuciaoBble MOCIAET0BATEILHOCTH H nmporpeccuu



[lonsiTHe YKMCIOBOM MOCIEAOBATEILHOCTU. 3aJaHUE MOCIEAOBATEIbHOCTU PEKYPPEHTHOM
bopmynoit 1 popmyroii N-ro useHa.

Apudpmernueckas M TeoMmeTpuueckas nporpeccur. Popmynbl N-ro wieHa apupMETHYECKOW |
F€OMETPUYECKOU MTPOrpeECCUi, CyMMBI IIEPBBIX N WICHOB.

N3o0pakeHne 4WieHOB apu(METHYECKOW W TEOMETPHUYECKOW MpOTrpeccHid TOYKaMu Ha

KOOPJIMHATHOMN IUIOCKOCTU. JIMHEWHBIN U SKCIOHEHLIUAIbHBINA POCT. CII0KHBIE IPOLIEHTHI.

INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA INTPOI'PAMMbBI YUEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHU S

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE Pe3yJIbTAThI OCBOCHUS TPOTPaMMBbl YIeOHOTO Kypca «Anredpay XapaKTepu3yrTCs:

1) NaTPUOTHYECKOE BOCIIUTAHME:

2) MPOSIBIEHUEM HHTEpeca K TPONUIOMY W HACTOAIIEMY POCCHMCKON MaTeMaTHKH,
[IEHHOCTHBIM OTHOIIIEHUEM K JOCTHKEHUSAM POCCUMCKUX MATEMAaTUKOB U POCCHICKON MaTEMATUYECKON
IITKOJIBI, K UCTIOJb30BAHMIO 3THX JOCTIKCHUM B IPYTUX HayKaX W MPUKIAIHBIX chepax;

2) rpasIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIMIOJIHEHUIO OOS3aHHOCTEH TpaXKJaHWHA W pealn3allid €ro Ipas.,
MPE/ICTaBJICHUEM O MaTeMaTH4YeCKHMX OCHOBaxX (YHKIIMOHHPOBAHUS pA3IMUHBIX CTPYKTYp, SIBICHUM,
MpoIeayp TPaXIAHCKOTO OOmecTBa (HampuMep, BBIOOPHI, OIMPOCHI), TOTOBHOCTBIO K OOCYKICHHUIO
THUYECKUX MpoOJeM, CBSA3aHHBIX C MPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUH HayKH, OCO3HaHUEM
BaYKHOCTHU MOPAJIbHO-ITUUECKUX MPUHIIUTIOB B IEATEIBHOCTH YUEHOTO;

3) Tpy/10BO€ BOCIIUTAHHE:

YCTaHOBKOM Ha aKTUBHOE YYacTHe B pEIICHUWU MPAKTUYECKUX 3a/lady MaTeMaTH4ecKou
HAIpPAaBJIEHHOCTH, OCO3HAHHEM BaKHOCTU MAaTEMaTHYE€CKOro 0Opa30BaHMsI HA MPOTSHKEHUH BCEH KU3HU IS
ycIenHo# npodeccnoHanbHOM ASITETbHOCTH U Pa3BUTUEM HEOOXOIUMBIX YMEHHM, OCOZHAHHBIM BBIOOPOM
U TIOCTPOCHHEM HHIMBUAYAIbHOW TPAaeKTOPHUH OOpa30BaHUs U KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX
MHTEPECOB U 00IIECTBEHHBIX OTPEOHOCTENH;

4) 3cTeTnvecKkoe BOCIIUTAHUE:

CHOCOOHOCTBIO K AMOLIMOHAILHOMY M 3CTETHMUYECKOMY BOCIPHUSATHIO MAaTEMaTHYECKUX OOBEKTOB,
3a/1a4, peleHu, pacCy A€HUH, YMEHHIO BUJIETh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOTI'0 MO3HAHUS:

OpUEHTAIMEN B IEATEIHLHOCTH HAa COBPEMEHHYIO CHCTEMY HAyYHBIX MPEJCTaBlIeHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YENOBEKa, MPUPOIBl U OOIIEeCTBA, MOHUMAHUEM MaTEeMaTHYECKOW HAyKH Kak
cdepbl YenoBeUeCKON AeATeIbHOCTH, J3TaloB €€ pa3BUTHS W 3HAYMMOCTH JJS Pa3BUTHS IMBHIM3ALINY,
OBJIQJICHUEM $SI3bIKOM MAaTEMaTUKHM W MAaTeMaTUYeCKOW KyJbTYpOM KakK CpEACTBOM IIO3HAHUS MUDA,
OBJIQJICHHEM MPOCTEHIIIMMU HAaBbIKAMH UCCIIE0BATEIbCKON NEATEIbHOCTH;

6) pu3nueckoe BocnuTaHHe, (POPpMHUPOBAHHE KYJIbBTYPHI 3I0POBbSI M 3MOIMOHAJIBLHOIO

Os1aromosy4usi:



TOTOBHOCTBIO TNPUMEHATh MaTeMaTUYeCKUE 3HaHUS B MHTEpecax CBOETO 37I0pPOBbS, BEICHUS
3I0pOBOTO 00pa3a KM3HU (30POBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHSATHH U OTIBIXA, PETYIApHAs
¢u3nveckas akTHBHOCTH), COOPMHPOBAHHOCTHIO HaBBIKA pe(ieKcuu, MPU3HAHUEM CBOETO IpaBa Ha OIIUOKY
Y TaKOT'O K€ MpaBa JPYroro 4eIoBeKa;

7) 3K0JI0THYECKOEe BOCIIMTAHME:

OpHEHTAllMel Ha TPUMEHEHHWE MAaTEeMAaTWYeCKUX 3HAHMW ISl pemieHus 3agad B 00JacTd
COXPAaHHOCTH OKPYKAIOIIeH Cpelibl, TNIAHMPOBAHUS IMOCTYIIKOB M OIIEHKH MX BO3MOKHBIX MOCIIEICTBUH IS
OKpYKArOIIeH CpeIbl, 0CO3HAaHUEM TJI00AIBHOTO XapaKTepa SKOJIOTHYECKHX MPOOIeM U IyTel MX pelIeHHUs;

8) amanTanus K M3MEHSIOUMMCS YCJIOBHSAM COIMAJILHON M MIPUPOTHOI Cpebl:

TOTOBHOCTBIO K JICHCTBHSM B YCJIOBHSX HEONPEIACIEHHOCTH, TOBBIICHUIO YPOBHS CBOECH
KOMIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO JEATEIbHOCTh, B TOM YHCJIE€ YMEHHE YUUTHCS y OPYTUX JIIOJCH,
proOpeTaTh B COBMECTHOH NEeSITEIbHOCTH HOBBIE 3HAHWS, HABBIKM M KOMIIETEHIIMH U3 OTIBITA JPYTUX;

HEOO0X0IMMOCTHIO B (QOPMHUPOBAHUH HOBBIX 3HAHWU, B TOM 4Hclie (GOPMYIUPOBATH WAEH, TIOHSTHS,
THIOTE3bI 00 00BEKTAX U SBICHUIX, B TOM YHCJIE paHee HEU3BECTHBIX, 0CO3HABATH JIEPUIIMTHI COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEH, MIJIAHUPOBATH CBOE PAa3BUTHE;

CMOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAIMIO, BOCIPUHHMATH CTPECCOBYIO CHTYAIHMIO Kak
BBI30B, TPEOYIOMUI KOHTPMED, KOPPEKTHPOBATh MPUHUMAEMbIE PEIICHUS U IeHCTBUS, (HOPMYITHPOBATh H

OIICHUBATh PHUCKHU u MOCIIEACTBUS, dbopmMupoBaTh OTIBIT.

METANPEIAMETHBIE PE3YJIbTATDBI
ITo3HaBaTe/IbHbIEe YHHBEPCAJIbHbIE YUeOHbIE IeiiCTBUS
ba3oBrble Jlornueckue AeicTBUs:

. BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbIEC NMPU3HAKH MATEMAaTUYECKUX OOBEKTOB,
MOHATHM, OTHOIICHUN MEXIy MOHATHUSAMH, GOPMYIUPOBATH OMpEeNICHUS MOHITHIA, YCTaHABIUBATh
CYIIECTBEHHBIH MPU3HAK KiIaccu(UKalMu, OCHOBaHHS Al 00OOLIEHUS U CpaBHEHUS, KPUTEPUU
MIPOBOIMMOT0 AHAJIN3A;

. BOCIIPUHUMATh, (POPMYIUPOBATh U MPEOOPA30BBIBATH CYKICHUS: YTBEPIUTEIbHbBIE U
OTpUIaTeNbHbIE, eMHIYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

. BBIABJISITH MaTE€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOPEUHS B
dakTax, MaHHBIX, HAOMIOACHHSIX W YTBEPXKACHUSX, TMpeAiaratb KPUTEPUU JJS  BBISIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

J JIeNaTh BBIBOJbI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACIYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUYE€HNH, YMO3aKIIOUEHHUH 110 aHAJIOTHH;

. pa3buparh J0Ka3aTeNbCTBA MAaTEMaTHYECKHX YTBEPXKACHUN (TMpsMblE U OT
MIPOTUBHOTO), MPOBOJUTH CAMOCTOSITEILHO HECJIOXKHBIE JOKA3aTENbCTBA MaTeMaTUYECKHX (DaKTOB,
BBICTPAMBATh apryMEHTAIINIO, IPUBOAUTEH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE

paccyxJ1eHus;



J BBIOMpATh Croco0 perieHus yuyeOHOW 3amaun (CpaBHHUBATh HECKOJIBKO BapHUaHTOB

pelieHus, BEIOUpaTh HauOOJIee TOIXOASIINN C YIETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHUER).
Ba3oBble ucciaenoBarebckue 1eHCTBUS:

J WCIOJIb30BaTh  BOMPOCHI  KakK  HMCCIEAOBATEIbCKUN  WHCTPYMEHT  TO3HAHMS,
dbopMymUpoBaTh  BOTPOCH,  (DUKCHPYIONIUE  MPOTUBOPEUYUE, MPOOJIEMy,  CaMOCTOSTEIHHO
YCTaHAaBJIMBATh MCKOMOE W JaHHOE, (OPMHPOBATH THUIOTE3y, apryMEHTHPOBATH CBOIO IO3HIIMIO,
MHEHUE;

J MPOBOJIUTH TI0 CAMOCTOSITEIHHO COCTaBJICHHOMY IUIaHY HECIIOKHBIM SKCIEPUMEHT,
HEOOJIBIIIOE WCCICOBAHWE 110 YCTAHOBJICHHWIO OCOOEHHOCTEH MaTeMaTH4ecKoro OOBeKTa,
3aBUCUMOCTEN 0O0BEKTOB MEXK Ty CO0O0i;

. CaMOCTOSITENIbHO  (OPMYJIMPOBATh OOOOIIEHUST ¥  BBIBOJBI IO  pe3yibTaTam
MIPOBEAEHHOTO HAOIIOACHUS, UCCIIEIOBAHMS, OIIEHUBATH JIOCTOBEPHOCTh TIOJIYYEHHBIX PE3YJIbTATOB,
BBIBOJIOB U 00OOIIEHHIA;

o MPOTHO3UPOBATh  BO3MOXKHOE  pasBHTHE Ipolecca, a TakkKe  BBIJIBUTATh
TIPEJIITOJIOKECHHS O €T0 PA3BUTHUU B HOBBIX YCIIOBHUSX.

PabGora ¢ undpopmanmeii:

o BBISIBIISATh HEJIOCTATOYHOCTh M M30BITOYHOCTh MH()OPMAIIMH, JTaHHBIX, HEOOXOIUMBIX
JUIS pEIlIeHUs 3a/1auH;

o BBIOMpATh, AHATU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIUIO
Pa3IMYHbIX BUJOB U (POPM MpEACTaBICHUS;

. BBIOMpaTh (GOopMy TIpeAcTaBiCHHS HHPOPMANMH W WILIIOCTPUPOBATH pEIIacMbIe
3a/lauM CXeMaMHU, JuarpaMmMaMu, HHOM rpa@uKoil U uX KOMOMHALUSIMY;

o OIICHUBATh HAAEKHOCTh UH(GOPMAIIUU 110 KPUTEPUSIM, PEUIOKEHHBIM YUUTEIEM WU
chOpMyITUPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YYeOHbIe 1eiCTBUA:

. BOCIIPUHUMATH U (GOPMYIUPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIOBUSIMU U LENSAMU
oOLIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHSI B YCTHBIX U MHUCHbMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS 10 X0y PELISHUs 3a]a4ui, KOMMEHTHPOBATh MOJTY4YECHHBIN pe3ylbTaT;

. B X0J1e 00CYXKIeHHsI 337]aBaTh BOMPOCHI 10 CYHIECTBY 00CYKIaeMOil TeMbI, MPOOIEMBI,
pemiaeMoi 3ajaud, BBICKa3bIBaTh HJEW, HAIlEIEHHbIE Ha TOWCK PEIICHHs, COMOCTaBJISATh CBOU
CYXKJCHUS C CYXKICHUSMU JAPYrUX YYACTHHKOB [UANOra, OOHAPY)KHUBATh pPa3jMYUe U CXOJCTBO
MO3UIUH, B KOPPEKTHOU (hopMe (HOpMyTUPOBATh Pa3HOTIACHS, CBOU BO3PAKECHUS;

o MIPE/ICTaBIATh PE3yAbTAThl PEUICHHS 3a/1a4H, SKCIIEPUMEHTa, UCCIIeI0BaHuUs, MPOCKTa,
CaMOCTOSITENIbHO BBIOMpATh (hopMaT BBICTYIICHUS C Y4E€TOM 3ajad Mpe3eHTalud U ocoOeHHOCTen
ayJUTOPHUH;

o MOHUMATh U WCIOIB30BaTh MPEUMYIIECTBA KOMAHAHOW M MHIWBUIYATbHOU pPabOTHI

IIpU pCLICHUU y‘IC6HBIX MAaTCMaTUYCCKUX 3aaa4,



o MIPUHUMATH 11€JIb COBMECTHOM JIEATEIBHOCTH, IUIAHUPOBATh OPraHU3aLMI0 COBMECTHOM
paboThl, pacnpenessaTh BHIBI pabOT, OTOBAPHBATHCS, OOCY)KIATh MPOIECC W PE3yNIbTaT paboTHI,
0000111aTh MHEHHUS HECKOJIBKUX JIFOLEH;

. y4acTBOBaTh B TPYNIOBBIX Qopmax paboTel (0OCYyXIeHUs, OOMEH MHCHHSIMH,
MO3TOBBIE IITYPMBI U JIPYTHE), BHITIOIHATH CBOIO YaCTh pa0OThI M KOOPAMHUPOBATH CBOM JICHCTBHSI C
JIPYTUMU 4J€HAMU KOMaH/Ibl, OIIEHUBATh KAYECTBO CBOETO BKJIAJa B OOLIUI MPOAYKT 1O KPUTEPUSIM,
c(hOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBepPcabHbIe YUeOHbIe 1eliCTBUA
Camoopranuzanus:

J CaMOCTOSITEJIBHO COCTABJIATh IUIaH, aJTOPUTM pEUIeHHs 3aJayd (WIM €ro 4acTh),
BBIOMpATh CMOCOO pemieHusl ¢ Y4ETOM HUMEIOIIUXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTHPOBATH BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(POPMAIIUH.
CaMOKOHTPOJIb, IMOLMOHAIbHBIH MHTEJVIEKT:

. BJIQJIETh CIIOCOOAMM CaMOTIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yapTaTa pelieHus
MaTeMaTUYEeCKOM 3a/1a4H;

. MPEABUICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MPU PEIICHUH 3a]a4H, BHOCHUTH
KOPPEKTUBBI B JICITEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, HAHJACHHBIX OIMHMOOK, BBHISBICHHBIX
TPYAHOCTEM;

o OIICHUBATh COOTBETCTBHE pe3yJibTaTa ACATEIbHOCTH IMOCTABICHHOM €N U YCIOBUSM,
OOBSACHATh MPUYMHBI JOCTHKEHUSI WIM HEIOCTIKEHHUS LIeJH, HaXOJWUTh OUIMOKY, aBaTh OLEHKY
MPUOOPETEHHOMY OTIBITY.

MNPEIMETHBIE PE3YJIbTATbBI
K koniy o6ydyenus B 7 kjiacce 00yJaromuiics MoIyduT CIEAYIONIUE IPeIMETHbIE PE3YIbTaThlI:
Yuciia ¥ BBIYMCICHUSA
BoimonHsaTe, coderas YCTHbIE M IHUCbMEHHBIE NPUEMBI, apuUpMETHUYECKUe JEUCTBUA C
paloHaIbHBIMU YHCIAMHU.
Haxonuth 3Ha4YeHHs] YMCIOBBIX BBIPAKECHHM, MPUMEHATh Pa3sHOOOpa3Hble CHOCOOBI U MPHUEMBI
BBIYHCIICHUS 3HAUCHU APOOHBIX BBIPAXKEHUI, COIepKalIUX OOBIKHOBEHHBIC U IECATUYHBIE IPOOU.
[lepexoauTe OT oaHOM (hopMBI 3amucu Yucen K ApYyrou (mpeoOpa3oBBIBaTh AECATUUYHYIO JIpOOb B
OOBIKHOBEHHYIO, 0OBIKHOBEHHYIO B JECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO AECATUYHYIO IPOOB).
CpaBHUBATh U YIOPSAIOYUBATH PALIMOHAILHBIE YHCIIA.
OxpyrisaTe yucia.
BBIMOMHAT TPUKUAKY W OLEHKY pe3ylbTaTa BBIYHCICHUHN, OIGHKY 3HAYEHUH YHCIOBBIX
BBIpOKEHUH.  BBIMOMHATH AEWCTBHSI CO CTETICHSAMU C HATYPaTbHBIMU MOKA3aATEISIMH.
[TpuMeHsTh MPU3HAKU JETUMOCTH, PA3JI0KEHHE HA MHOXKUTENIN HATYPaJIbHBIX YHCEI.
Pemmate  mpakTHKO-OPUEHTHUPOBAHHBIC  3a7ayd, CBS3aHHBIE C  OTHOILIEHWEM  BEJIHYMH,
MIPOMOPIIMOHAIBHOCTHIO BETTUYMH, MPOIEHTAMH, HHTEPIPETUPOBATh PE3YNbTAThl PEUICHHS 3a7ad ¢ y4ETOM

OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU PacCMaTPHUBAEMBIX OOBEKTOB.



Auredpanyeckue BbIPaKeHHs

Hcnonp30BaTh anreOpanyecKyl0 TEPMHUHOJIOTHIO WU CHMBOJIMKY, NPUMEHATH €€ B Ipoliecce
OCBOEHHS y4eOHOTO MaTepuania.

Haxoauth 3HaueHus1 OyKBEHHBIX BBIPDAKEHUH IIPU 3aJaHHBIX 3HAUEHUSAX [IEPEMEHHBIX.

BbimonHATe mpeoOpa3oBaHMsS IEJIOTO  BBIPQKEHUS B MHOTOWIEH NPUBEACHUEM MMOJOOHBIX
CJIaraéMblX, paCKpbITUEM CKOOOK.

BBINONHATE yMHOKEHHE OJHOYJIEHA HAa MHOTOWIEH M MHOTOWICHA Ha MHOTOWIEH, IIPUMEHSATH
(dbopMyIbI KBaipaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCy1iecTBIATh Pa3joKEHUE MHOTOUYIEHOB HAa MHOXKMTEIM C IOMOIIbIO BBIHECEHHS 3a CKOOKH
00LIero MHOXKUTEIS, TPYIIIUPOBKH ClIaraeMbIX, IPUMEHEHUs (GOPMYJT COKPAILIEHHOTO YMHOKEHUS.

[IpumensTh npeoOpa3oBaHMs MHOTOWIEHOB JJISi PELIEHUS pPa3IMYHBIX 3a7a4 W3 MaTeMAaTHKH,
CMEXHBIX ITPEAMETOB, U3 PEAIbHON IIPAKTUKH.

Hcnonb3oBaTh CBOMCTBA CTENEHEH ¢ HaTypadbHBIMHM [OKazaTelsIMU JJs NpeoOpa3oBaHUs
BBIPAKEHUII.

YpaBHeHHS H HEPABEHCTBA

Pemrars nuHeliHbIe ypaBHEHUS C OJHOW MEPEMEHHOM, MPUMEHSS MTpaBUiIa MEPEX01a OT UCXOTHOTO
YPaBHEHUS K paBHOCWJIBHOMY eMy. IIpoBepsTh, ABIASETCS M YUCIO KOPHEM YPABHEHUS.

[TpumensTs rpadudeckue METOIbl IPU PELICHUN IMHEWHBIX YPAaBHEHUH U UX CHCTEM.

[lonOupate npumepsl Hap 4YHUCEN, SBISIIOLIUXCS PELICHHEM JIMHEMHOTO YpaBHEHUS C JBYMS
IIEPEMEHHBIMHU.

CTpouTh B KOOPAMHATHOM IUIOCKOCTU TpaUK JMHEWHOTO YpPaBHEHUS C JIByMs IEpPEMEHHBIMH,
0JIb3YACh I'pa)IKOM, IPUBOAUTH IPUMEPHI PELIEHUS YPaBHEHUS.

Pemiath cucremsl AByX JIMHEHHBIX YpaBHEHUH € ABYMsI IEPEMEHHBIMH, B TOM YHCJIE I'paduecKy.

CocTaByATh M pelaTh JMHEHHOE YPABHEHME WIM CUCTEMY JMHEMHBIX YPaBHEHUH IO YCIOBHIO
3aJ1a4M, UHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3a/1a4M ITOJIyYE€HHBIN pE3yJIbTaT.

DyHKUUH

N3006paxaTh Ha KOOPJMHATHOW MPSIMOIMl TOYKH, COOTBETCTBYIOIIME 33JaHHBIM KOOPAMHATAM, JIy4H,

OTPE3KHU, MHTEPBaJIbl, 3aIIUCHIBATH YHCIIOBbIE NPOMEXYTKH Ha alreOpanyeckoM s3bIKe.

OTMmeuaTh B KOOPJMHATHOW IUIOCKOCTM TOYKHM IO 3aJaHHBIM KOOpPJMHATaM, CTPOUTh Trpaduku
AuHEeWHBIX QyHKIUA. CTpouTh rpaduk GyHKIUH y = [X|.

OnuceIBaTh ¢ NOMOIIBIO (PYHKINH N3BECTHBIE 3aBUCUMOCTH MEXY BETMUMHAMH: CKOPOCTh, BpeMs,
paccTosiHMe, 1IeHa, KOJIMYECTBO, CTOMMOCTh, IPOU3BOAUTEIBHOCTD, BpeMs, 00bEM paboThI.

HaxonuTh 3HaueHune GyHKIUU MO 3HAYEHUIO €€ apryMeHTa.

[lonumatp rpaduyeckuil crnocod TMpencTaBieHUs M aHamu3a HHQOpMAIMK, U3BIEKaTb U

MHTEPIPETUPOBATh HHPOPMALIUIO U3 TPAPUKOB PEATBHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K koHI1y 00yueHus B 8 kjiacce oOyJaromuiics MoJIyquT CIeIYIOLIHe MPEIMETHbIE Pe3yIbTaThl:

Yuciia 1 BLIYUCJICHUA



Hcnonp30BaTh HayallbHbIE MPEJICTABIECHUS O MHOXKECTBE JECHCTBUTENBHBIX YHCEN AJIS CPAaBHEHUS,
OKpYTJIEHUS ¥ BBIYMCIICHUH, N300paXkaTh ICHCTBUTENBHBIEC YHCIa TOYKAMHU Ha KOOPAWHATHOM MPSIMOIA.

[TpumeHsTh TOHATHE apUPMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOAWUTh KBAJApaTHBIE KOPHHU,
UCHOJIb3YSl NP HEOOXOJUMOCTH KaJIbKYJISITOP, BBINOJHATH IPeoOpa3oBaHUS BBIPAKEHUM, COJEpXKaIINX
KBaJIpaTHbIE KOPHHU, UCIIOJIb3YsI CBOMCTBA KOPHEM.

Hcnonp3oBate 3anucu OOJILIIMX M MajblX YHUCEN C MOMOIIBI JAECATUYHBIX ApoOel M creneHei
yucina 10.

Auaredpanyeckne BbIpaKeHHs

[TpuMeHSTh MOHSTHE CTENEHH C ENBIM MOKa3aTeleM, BBIOJHATh MPEoOpa30BaHMs BBIPAKCHUH,
COJIEpKAIIUX CTEIIEHH C LEJIbIM MOKa3aTeeM.

BBINOMHATE TOXKAECTBEHHBbIE NPeoOpa3oBaHMs pallMOHAIbHBIX BBIPAKEHWH HA OCHOBE IPaBUI
JNeMCTBUI HaJl MHOTOWIEHAMHU U aJIreOpandecKUMHU JpoOsiMHu.

PacknaapiBaTh KBapaTHBIN TPEXWIEH HA MHOYKUTEIH.

[IpumensTh mnpeoOpa3oBaHMsI BBIPAKEHUN Ui pEIIEHUs pPAa3IMYHBIX 3ajjad W3 MaTeMaTHKH,
CMEXHBIX MIPEIMETOB, U3 pealbHON MPAKTUKH.

YpaBHeHNs 1 HEPABEHCTBA

Pemars nuHeliHble, KBaJpaTHbIE YPAaBHEHMSI U DPALMOHAIbHbIE YPaBHEHHUS, CBOJSIIUECS K HUM,
CHUCTEMBI JIBYX YPABHCHHU C JBYMs IEPEMCHHBIMU.

[IpoBoauTh mpocCTEHIIME HCCACIOBAHUS YPAaBHEHUHW W CHCTEM YpaBHEHWH, B TOM YHUCJIE C
IpPUMEHEHHEM TIpadHUuecKuX NpeJCTaBICHUNM (YCTaHaBIMBaTh, HMEET JM YpaBHEHHE WIM CUCTEMA
YPaBHEHMH PELICHMs], €CIIU UMEET, TO CKOJIBKO, U IIpoUee).

IlepexoauTe OT cioBecHOM (HOPMYIMPOBKHM 3aJaud K €€ anredpanyeckol MOJenu ¢ MOMOUIbIO
COCTaBJICHUSl yPaBHEHHUS WM CHUCTEMbl ypaBHEHHUH, MHTEPIPETHPOBATH B COOTBETCTBUM C KOHTEKCTOM
3aJ1a4M MTOJTY4YCHHBIN pe3yJIbTar.

IIpyMeHATh CBOMCTBA YHCIIOBBIX HEPABEHCTB [UId CpPaBHEHUS, OLICHKH, pellaTh JIMHEHHBIC
HEpaBEHCTBA C OJHOM IEpPEeMEHHOM M MX CHUCTeMbl, JaBaTh IpaMUECKyl WIIIOCTPALMI0O MHOXECTBA
pELIEHN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUUH

[loHnmaTh W HCNOJIB30BaTh (PYHKUHMOHAIBHBIE HOHATHS U S3bIK (TEPMHUHBI, CHMBOJMYECKUE
0003HaueHMsT), ONPEEIATh 3HaUeHUE (YHKIMH 10 3HAYEHUIO apryMeHTa, ONpeNeNaTh CBOMCTBa (DyHKIUU
no e€ rpaduxky.

Ctpoutb rpaduKu 3JeMEeHTapHBIX QYHKIMNA BUA:

y = k/x, y=x%y=x%y= x|, y= VX, OMHCHIBATb CBOHACTBA YHCIOBOI (YHKIH MO e& rpaduKy.

K koHiry o0ydenust B 9 ki1acce 00yJaromuiics MoTyduT CIEAYIOIINE TPeIMETHBIC Pe3yabTaThl:
Yucia v BLIYUCJICHUSA

CpaBHI/IBaTB U YIIOPpAAOYUBATH PALIMOHAJIBHBIC U HPPATUOHAJILHBIC YU CJIA.



BeimonuaTe apudmernueckue AEHCTBUS C pAlMOHAIBHBIMU YHCIAMH, COYe€Tass YCTHbIE H
IIMCbMEHHBIE TPUEMBI, BBIIIOJIHATH BBIUNCIEHUSI C UPPALIMOHATIbHBIMU YHCIAMHU.

Haxoauth 3HaueHUs CTENEHEN ¢ LEIbIMU [T0KA3ATENSIMU U KOPHEH, BBIYUCIIATh 3HAYEHUS YHCIOBBIX
BBIPAXKCHUM.

OKpyrisiTh JI€HCTBUTENbHBIE YHUCIIA, BBINOJHATh INPUKUIKY pe3yjbTaTa BBIUMCICHHUN, OLEHKY
YHCJIOBBIX BBIPAXKEHUH.

YpaBHeHHs U HepaBEeHCTBA

Pemary nuHelHble M KBaJpaTHbIE ypaBHEHUS, YPAaBHEHMs, CBOJAIIMECS K HUM, MpoCTeHIne
JIPOOHO-PAMOHAIBHEIC YPABHCHHUS.

Pemate cucremsl 1ByX JIMHEWHBIX YPABHEHHM C ABYMs IEPEMEHHBIMU U CHCTEMBI JIBYX YPABHEHUH,
B KOTOPBIX OJIHO YPaBHEHUE HE SIBJISETCS IMHEHHBIM.

Pemarp TekcToBbIE 3a7auu aNredpanyeckuM CIOCOOOM € MOMOIIBIO COCTABIICHUSI YPaBHEHUS WM
CUCTEMBI JBYX YPaBHEHHM C IBYMs IEPEMEHHBIMU.

[IpoBOoNUTE MpOCTEHIINE MCCIEIOBAHUS YPABHEHWW M CHCTEM YPABHEHUN, B TOM YHUCIE C
MpUMEHEHHEeM Tpa@UuecKux TMpeAcTaBlIeHul (ycTaHaBIMBaTh, HMEET JIM YypaBHEHUWE WJIM CHCTEMa
YpaBHEHUH pellleHus], €ClIi UMEET, TO CKOJIbKO, U MpoYee).

Pemars nuHeliHble HEpaBEHCTBA, KBapaTHbIE HEPABEHCTBA, M300pakaTh pellleHue HEPaBEHCTB Ha
YHMCIIOBOU NPSAMOM, 3aIUCHIBATh PEIICHHUE C TIOMOIIBIO CHMBOJIOB.

Pemare cuCTeMBl JMHEHHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKJIIOYAIOIIHE KBAaJPAaTHOE
HEpPaBEHCTBO, N300pakaTh PELICHUE CUCTEMbl HEPABEHCTB HAa YMCIOBOM NPSMOM, 3alMCBIBATh PEIICHHE C
MTOMOIIBIO CHMBOJIOB.

Hcnosb30BaTh HEPABEHCTBA IIPU PEILICHUN PA3JINYHbIX 3a/1a4.

D yHKUUHA

Pacnio3HaBaTh (QyHKIMHM U3ydeHHbIX BUAOB. [loka3piBaTh CXEMaTHYECKM pACIOJIOKEHHE Ha
KOOpPJIMHATHOU IJIOCKOCTH rpaduKoB GbyHKUIMH
Buga: Yy =kx, y=kx+ b, y=kix, y=ax®+bx+c,y=x3, y= Vx,y= |x|, B 3aBucumMoCTH OT 3HAuCHHIi
K03 (UIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKITUIA.

Ctpoutb 1 u300paxkaTb CXeMaTHYECKU I'pa@UKHM KBaJApaTUYHbIX (DYHKLUH, ONMUCHIBATh CBOMCTBA
KBaJIPaTUUHBIX QYHKIMH 10 UX rpadukam.

Pacnio3HaBaTh KBajpaTMuHYyl (QYHKIMIO 1O (opMyse, NPUBOIUTH NPUMEPBl KBaJPAaTUUHBIX
GyHKUIUH U3 pealbHOM KU3HH, (PU3UKU, TEOMETPUH.

YucaoBbie MOCIEI0BATEIbHOCTH H NIPOrPECCHHU

Pacrnio3HaBaTh apu(pMETHUECKYIO U TEOMETPUUECKYIO POTPECCHH MTPU Pa3HbIX Croco0ax 3aaaHusl.

BbIMONHATE BBIYMCICHHMS C HCMOJB30BaHUEM (opMya n-ro ujieHa apudMeTHUecKo U
rE€OMETPUYECKOM IPOTrPECCUM, CyMMBI IIEPBBIX N YJIECHOB.

N3006pakaTh wieHbl NOCIE0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON TJIOCKOCTH.

Pemarp 3amaum, cBsi3aHHBIE C YHMCIOBBIMU IIOCIEAOBATEIBHOCTSAMH, B TOM 4YHCIE 33Jaud W3

peanbHON )KU3HHU (C UCTIOIB30BAHUEM KAJBKYIATOPA, HUPPOBBIX TEXHOJIOTHH).



TEMATHYECKOE IINIAHUPOBAHUE

7 KIIACC
HanmenoBanue KosmmuectBo yacos ONeKTpOHHbIE
pa3ziesoB U TEM MPOTPAMMBbI Kontp [Ipakr | (uugposeie)
n/n Cero | oJbHBIC UYECKHE 00pa3oBaTeNIbHbIE PECYPCHI
paboThl paboThl
Yucna v BHIYUCIICHHUS. 1 bubmmoreka  [IOK
ParmonanbHbIe Yrcaa 5 https://m.edsoo.ru/7f415b90
POIII
https://resh.edu.ru/
AnreOpandeckue 1 bubnmuoreka  [[OK
BBIPKCHHUS 7 https://m.edsoo.ru/7f415b90
POIII
https://resh.edu.ru/
YpaBHeHus u 1 bubnmuoreka  [[OK
HEpaBEHCTBA 0 https://m.edsoo.ru/7f415b90
POIII
https://resh.edu.ru/
Koopaunats! u 1 bubmmoreka  IIOK
rpaduku. OyHKIuN 4 https://m.edsoo.ru/7f415b90
POIII
https://resh.edu.ru/
[ToBTOpEHME u 1 bubmuoreka  [[OK
00001eHne https://m.edsoo.ru/7f415b90
POIII
https://resh.edu.ru/
OBHIEE KOJIMYECTBO 5 0
YACOB 110 ITPOI'PAMME 02
8 KVIACC
HaumenoBanue KonnuectBo vyacos ONEKTPOHHBIE
pa3zesaoB U TEM IIPOrPaMMBbl Kontp IMpakt | (uudpoBsIe)
n/n CEro | OJIbHBIE UYECKHE oOpa3oBaresbHbIE PECYPChI
paboThI paboThI
Anrebpanyeckue 1 bubnuoreka HOK



https://m.edsoo.ru/7f415b90
https://resh.edu.ru/
https://m.edsoo.ru/7f415b90
https://resh.edu.ru/
https://m.edsoo.ru/7f415b90
https://resh.edu.ru/
https://m.edsoo.ru/7f415b90
https://resh.edu.ru/
https://m.edsoo.ru/7f415b90
https://resh.edu.ru/

BBIPAKECHUSI.

Anrebpanueckas 1po0b

https://m.edsoo.ru/7f417af8
POl
https://resh.edu.ru/

1C: VYpok. Pexum

noctyma: https://urok.1c.ru/

YpaBHeHust u

HepaBeHcTBa. HepaBeHcTBa

bubmmoreka HOK
https://m.edsoo.ru/7f417af8

POII
https://resh.edu.ru/

1C: VYpok. Pexum

nocryma: https://urok.1c.ru/

Yucna u
BBIYUCIICHU. KBa}IpaTHI)Ie

KOpHH

bubmmoreka HOK
https://m.edsoo.ru/7f417af8

POII
https://resh.edu.ru/

1C: VYpok. Pexum

nocryma: https://urok.1c.ru/

AnreOpandeckue

BeIpakeHusA.  KBampaTHblii

bubnmmoreka IHOK
https://m.edsoo.ru/7f417af8

TpEXWICH POIII
https://resh.edu.ru/
1C: VYpok. Pexum
noctyma: https://urok.1c.ru/
YpaBHeHust u bubnuoteka [HOK

HCPABCHCTBA. KBaI[paTHBIe

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

ypaBHEHUS POIII
https://resh.edu.ru/
1C: VYpok. Pexum
noctyna: https://urok.1c.ru/
YpaBHeHUs u bubnuoreka HOK
HEpaBEHCTBA. Cucrembl https://m.edsoo.ru/7f417af8
YPaBHEHUH POIII
https://resh.edu.ru/
1C: VYpok. Pexum
nocryma: https://urok.1c.ru/
Ywucma u bubnuoreka 1HOK



https://m.edsoo.ru/7f417af8
https://resh.edu.ru/
https://dzen.ru/away?to=https%3A%2F%2Furok.1c.ru%2F
https://m.edsoo.ru/7f417af8
https://resh.edu.ru/
https://dzen.ru/away?to=https%3A%2F%2Furok.1c.ru%2F
https://m.edsoo.ru/7f417af8
https://resh.edu.ru/
https://dzen.ru/away?to=https%3A%2F%2Furok.1c.ru%2F
https://m.edsoo.ru/7f417af8
https://resh.edu.ru/
https://dzen.ru/away?to=https%3A%2F%2Furok.1c.ru%2F
https://m.edsoo.ru/7f417af8
https://resh.edu.ru/
https://dzen.ru/away?to=https%3A%2F%2Furok.1c.ru%2F
https://m.edsoo.ru/7f417af8
https://resh.edu.ru/
https://dzen.ru/away?to=https%3A%2F%2Furok.1c.ru%2F

Berynuciieaus. CremeHs ¢

O CJIBIM ITOKa3aTCIICEM

https://m.edsoo.ru/7f417af8
POl
https://resh.edu.ru/

1C: VYpok. Pexum

noctyma: https://urok.1c.ru/

OyHKIUU.

OCHOBHBIE TIOHATHUA

bubmmoreka HOK
https://m.edsoo.ru/7f417af8
POII

https://resh.edu.ru/

1C: VYpok. Pexum

nocryma: https://urok.1c.ru/

OyHKIUN.

UYucnossle QyHKIIUU

bubmmoreka HOK
https://m.edsoo.ru/7f417af8
POII

https://resh.edu.ru/

1C: VYpok. Pexum

nocryma: https://urok.1c.ru/

[ToBTOpEHME " 1 bubnuoteka LHOK
0 00001IeHne https://m.edsoo.ru/7f417af8
POII
https://resh.edu.ru/
1C: VYpok. Pexum
noctyma: https://urok.1c.ru/
OBHIEE KOJIMYECTBO 5 0
YACOB I10 ITPOI'PAMME 02
9 KUIACC
HaumenoBanue KonnuectBo uacos OJEeKTpOHHBIE
pa3zenaoB U TEM IIPOrPaMMBbl Kontp Ipakt | (uudpoBLIE)
n/n Cero | oJbHbIE U4ecKue o0Opa3oBaresibHbIE PECYPChI
paboThI paboThI

Yucaa ¥ BEIYMCICHUS.

JleficTBUTENIbHBIC YHCIIA

bubmnoreka  IIOK
https://m.edsoo.ru/7f419d08
POIII

https://resh.edu.ru/



https://m.edsoo.ru/7f417af8
https://resh.edu.ru/
https://dzen.ru/away?to=https%3A%2F%2Furok.1c.ru%2F
https://m.edsoo.ru/7f417af8
https://resh.edu.ru/
https://dzen.ru/away?to=https%3A%2F%2Furok.1c.ru%2F
https://m.edsoo.ru/7f417af8
https://resh.edu.ru/
https://dzen.ru/away?to=https%3A%2F%2Furok.1c.ru%2F
https://m.edsoo.ru/7f417af8
https://resh.edu.ru/
https://dzen.ru/away?to=https%3A%2F%2Furok.1c.ru%2F
https://m.edsoo.ru/7f419d08
https://resh.edu.ru/

VYpaBuenus u bubmuoreka  [HOK
HEpaBeHCTBAa. YpaBHeHus c | 4 https://m.edsoo.ru/7f419d08
OJHOM NEPEMEHHOM POl

https://resh.edu.ru/

VYpaBuenus u bubnmuoreka  [OK
HEPaBCHCTBA. Cucremsi | 4 https://m.edsoo.ru/7f419d08
YpaBHEHUNU POIII

https://resh.edu.ru/

YpaBHeHus u bubnmuoreka  [[OK
HepaBeHcTBa. HepaBenctBa | 6 https://m.edsoo.ru/7f419d08

POIII
https://resh.edu.ru/

OyHKIMH bubnunoreka  1IOK

6 https://m.edsoo.ru/7f419d08
POIII
https://resh.edu.ru/

UucmoBeie bubmmoreka  IIOK
MMOCJIENOBATEILHOCTH 5 https://m.edsoo.ru/7f419d08

POIII
https://resh.edu.ru/

[ToBTOpEHwUE, bubmuoreka  [[OK
00001enne, cucremaTusanus | 8 https://m.edsoo.ru/7f419d08
3HaHUHI PolI

https://resh.edu.ru/
OBUIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME 02



https://m.edsoo.ru/7f419d08
https://resh.edu.ru/
https://m.edsoo.ru/7f419d08
https://resh.edu.ru/
https://m.edsoo.ru/7f419d08
https://resh.edu.ru/
https://m.edsoo.ru/7f419d08
https://resh.edu.ru/
https://m.edsoo.ru/7f419d08
https://resh.edu.ru/
https://m.edsoo.ru/7f419d08
https://resh.edu.ru/
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