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IHHOACHUTEJ/IBHAS 3AIINCKA

Anrebpa sIBIIsSieTCS OHUM U3 OITIOPHBIX KYPCOB OCHOBHOTO 001IIeT0 00pa3oBaHus: OHa 00eCIIeunBacT
U3y4eHHE JIPYTUX TUCLUIUIMH, KaK €CTECTBCHHO-HAyYHOTO, TaK M TYMaHUTAPHOTO IIMKJIOB, €€ OCBOCHHE
HEOOX0AUMO ISl MPOJOJDKSHUST 00pa3oBaHMs M B MOBCEAHCBHOM JXM3HU. PasBuThe y oOydarommxcs
HAayYHBIX MPEICTABICHUA O TMPOMCXOXKICHUM W CYIIHOCTH alredpanvyeckux aOCTpakuuid, crocode
OTpaKCHHs MaTEMAaTUYeCKOH HAayKOH SBICHMH W NpPOLIECCOB B MPUPOJAEC M OOILIECTBE, POJIU
MaTeMaTHYeCKOr0 MOJICTMPOBAHUS B HAyYHOM IO3HAHHU M B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHHIO
HAyYHOTO MHUPOBO33PCHHs M Ka4eCTB MBIIUICHUS, HEOOXOMUMBIX JUIsS aJalnTaldd B COBPEMEHHOM
mudpoBoM obmiecTBe. M3ydeHune anreOpsl oOecrieunmBaeT pa3BUTHE YMEHHs HAONMIOAaTh, CPAaBHUBATH,
HAaXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHHS, CIIOCOOHOCTH apryMEHTHPOBAHHO
00OCHOBBIBaTh CBOM JICHCTBHS M BBIBOJBI, (POPMYJIHPOBATh yTBepkIAcHUs. OCBOCHHE Kypca aireOpbl
o0ecrieunBaeT Pa3BUTHE JIOTHYECKOTO MBIIUICHHUS OOYYArOIIMXCS: OHM HMCHOJIB3YIOT JIeTyKTUBHBIE U
WHAYKTUBHBIE pacCyXIeHus, 0000IeHne 1 KOHKpeTHu3aluio, abcTparupoBanue u aHanoruto. Odydenne
anreOpe mpemonaraeT 3HaYUTEIbHBI 00BEM CaMOCTOATENLHOM EATEIEHOCTH 00yYaloMUXCsl, TOATOMY
CaMOCTOATEIBHOE PEIICHUE 33/1a4 SBIISCTCS pean3alieil JesTeIbHOCTHOTO MIPUHIIUITA O0yUeHHSI.

B crpykType mporpaMmbl yueOHOTO Kypca «Airebpa» Uis OCHOBHOTO OOIIEr0 00pa3oBaHUs
OCHOBHOE MECTO 3aHHMAIOT COJCP)KATEIbHO-METOUUECKHEe JHMHUU: «Uucaa W BEIYHCICHUSY,
«AnreOpanueckrie BbIpAXEHHs», «YpaBHEHHS W HepaBeHCTBay, «DyHkumu». Kakmas u3 3THX
COZIEPKATEIIBHO-METOJUYECKUX JIMHUNA PAa3BUBACTCA Ha INPOTSKEHUU TPEX JIET M3YydEHHUs Kypca,
B3aUMOJICHCTBYSI C APYTHMU €T0 JIMHUAMHU. B X011e n3yueHus yaeOHOTro Kypca 00ydaronuMest TPUXOAUTCS
JIOTUYECKH PACCYKIATh, UCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBSI3M € 3TUM B IIporpammy
y4eOHOro Kypca «Anredpa» BKIIOUYSHBI HEKOTOPhIC OCHOBBI JIOTHKH, MPEACTABICHHBIC BO BCEX OCHOBHBIX
pasjeniax MaTeMaTH4YeCKOro OOpa3oBaHUS W CIOCOOCTBYIOIIME OBJAJCHUIO OOYYarOIIMMUCS OCHOB
YHUBEPCAJIBHOIO MAaTEMaTHYECKOTO s3bika. COJepiKaTeIbHON M CTPYKTYpPHOH OCOOCHHOCTBHIO Y4eOHOro
Kypca «Anredpay sSBISETCS €ro HHTETPUPOBAHHBIH XapakKTep.

Copepxanne nuHHM «Yuciaa W BBIUMCICHHS» CIY>)KUT OCHOBOM JUIA JNajdbHEUIIEro H3ydeHHs
MaTeMaTHKH, CIOCOOCTBYET Da3BHTHIO Y OOYYarOIIUXCSl JIOTUYECKOTO MBIIUICHHS, (HOPMHPOBAHHIO
YMEHHUS TI0JIb30BaThCS AJITOPUTMAMHU, & TAK)KE IPUOOPETCHHUIO MTPAKTUIECKUX HABBIKOB, HEOOXOIUMBIX IS
TIOBCEIHEBHOM JKM3HU. Pa3BUTHE NOHSATHS O YHCIIe HA YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHUsl CBA3aHO C
panroHaNbHBIMA U MPPAMOHATBHBIMEA YHCIAMH, (OPMHUPOBAHHUEM IPEJCTABICHUH O JEHCTBUTEILHOM
yucie. 3aBeplieHne OCBOCHHS YHCIOBOW JIMHUHA OTHECEHO K CpeiHEMY 00IIeMy 00pa3oBaHHIO.

Conepxanue JByX anreOpanyecKux JUHUN — «AnreOpandecKue BHIPOKEHHS» U «YpaBHEHHUS H
HEpaBEHCTBA»  CIOCOOCTBYET (HOPMHUpPOBaHWIO Y  OOyYaroImUMXCsi MaTeMaTHYecKOro —ammapara,
HeO6XOIII/IMOFO U peIICHUsA 3aJa4 MaTEMaTUKHU, CMCKHBIX MPEAMETOB U IMMPAKTUKO-OPUEHTHUPOBAHHBIX
3agady. Ha ypoBHE OCHOBHOro oO0mero o0pa3oBaHHs Y4YeOHBIM MaTepuan TPYNIHPYETCS BOKPYT
panroHaNbHBIX BRIpAKEHUH. AlreOpa JeMOHCTPUPYET 3HAUCHHE MaTEMAaTHKU KaK SI3bIKa JIJISl TIOCTPOCHHS
MaTeMaTHYeCKHX MOJIENCH, OMMCAaHMs TPOLECCOB W SIBICHUI peajbHOro Mupa. B 3agaum oOydeHUs
aﬂrere BXOISAT TaKXE I[aJ'II)HeI‘/'IIHee Pa3BUTUC AJITOPUTMHUYCCKOTO MBINIJICHHUA, HeO6XO}II/IMOFO, B
YaCTHOCTH, IJIA OCBOCHHUSA Kypca I/IH(i)OpMaTI/IKI/I, " OBJIaJICHUC HaBbIKAaMH NCTYKTUBHBIX paCCY)KIIeHI/Iﬁ.
[IpeoOpazoBaHre CHMBOJIBHBIX (OPM CIIOCOOCTBYET Ppa3BHTHIO BOOOpPaXKeHHs, CIIOCOOHOCTEH K
MaTEMaTUYECKOMY TBOPUYECTBY.

ConepxaHHe (bYHKL[I/IOHaJ'ILHO-Fpa(l)PI‘-IeCKOfI JIMHUW HAICJICHO Ha IIOJTYYCHUC O6y‘laIOH_[I/IMI/IC$I
3HAaHUU O (byHKI_II/IHX KaK Ba)KHCHUIIICH MaTeMaTH4YeCKOH MOACIU [JId OIIMCaHMA MW HMCCIICOO0BAHUA
paBHOO6pa3HBIX mpoucccoB u SIBICHUI B npupoac mn O6H.[eCTBe. I/I3yquHe Marcpualia CHOCO6CTBy€T
pa3BUTUIO Y o6yqa}oumxcs1 YME€HHA HCIOJb30BaTh pPAa3JIMYHBIC BBIPA3UTCIBHBIC CPEACTBA sA3bIKA



MAaT€éMaTUKH — CJIOBCCHBIC, CHMBOJIHYCCKHC, I‘pa(l)I/I‘-IGCKI/Ie, BHOCHUT BKJIad B (bOpMI/IpOBaHI/IC
HpeI[CTaBHeHI/Iﬁ 0 pOJIM MATCMATUKHU B PA3BUTUHN IUBUJIU3ALIUU U KYJIBTYPBI.

CormacHo y4eOHOMYy TuTaHy B 7-9 Kiaccax u3y4aercs y4eOHBIM Kypc «AnreOpa», KOTOPBIH
BKJTIOYAET CIEIYIOIINEe OCHOBHBIC DPa3Zeibl colepkaHus: «Yucia W BEMHCICHHS», «ANreOpandecKkne
BBIPKEHH», «YPaBHEHHS 1 HEPABEHCTBAY, «DYHKIHI.

Ha uzyuenne yuebHoro xypca «Anredpa» otBoautcst 306 yacos: B 7 knacce — 102 yaca (3 yaca B
Hezeno), B 8 kiacce — 102 yaca (3 waca B Henenro), B 9 kiacce — 102 vaca (3 Jaca B HEJIEIIO).

COJEPKAHUE OBYYEHUSA

7 KJIACC

Yuciaa ¥ BBIYHCIEHUS

Hpobu OOBIKHOBEHHBIE M IECSITHYHBIC, IEPEXO] OT OAHON (HOpPMBI 3amucu ApoOeil K APYTOi.
[loHsTHE pPALMOHAIBHOTO YHWCIIA, 3allCh, CPaBHEHHE, YHOPSIOYMBAHUE PALMOHAJIBHBIX YHUCEI.
ApudmeTrnyueckue ASHCTBUS C pallMOHAIBHBIMH YWCIaMU. PelieHne 3amgad w3 peaqbHOHW NMPaKTHKH Ha
YacTH, Ha IPOOH.

CrenieHb C HaTypaJbHBIM TOKa3aTeleM: OMpeAelicHue, Mpeodpa3oBaHie BHIPAKEHHUN Ha OCHOBE
OTIpeJiesIeH s, 3amuch OonbmMX 4ncen. [IpoleHTsl, 3amich POLEHTOB B BHIE APOOM U APOOH B BHIC
IIPOLIEHTOB. TpH OCHOBHBIE 3a/1a4U HA IIPOLICHTHI, pELIEHUE 3a7a4 U3 pealbHOU IPAKTUKH.

HpI/IMeHCHI/IC IMPU3HAKOB JACIMMOCTH, PA3JIOKCHHUE HAa MHOKHUTECIN HATYpPaJIbHbIX YUCCII.
PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE NIpsiMasi B 00OpaTHas IPOIOPLUOHAIBHOCTH.
Auredpanyeckne BbIpaKeHUs1

IlepemeHHBIE, 4YMCIOBOE 3HAYECHHE BBIPAKEHUA C INEPEMEHHOM. JlomycTUMble 3HA4YECHMS
nepeMeHHbIX. [IpelicTaBieHne 3aBUCHMOCTH MEXJYy BeIMYMHAMHU B Bujae (Gopmynsl. Beruucnenws mo
¢dopmynam. [IpeobpazoBaHre OYKBEHHBIX BBIpOKEHHH, TOXKJICCTBEHHO paBHBIC BBIPAKEHUS, MPaBHIA
npeoOpa3oBaHus CyMM U TpPOHM3BEICHHN, MpaBWIa PACKPBITHS CKOOOK M TPHUBEJCHHS IOJOOHBIX
CJIaracMblX.

CBoiicTBa cTENeHH ¢ HaTypaJIbHBIM MTOKa3aTeNeM.

OpHounensl W MHoOrowieHol. CreneHb MHorowieHa. CroXeHHe, BBIUUTAHUE, YMHOXXEHHE
MHOTO4JIeHOB. DopMyJIbl COKpAIIEHHOTO YMHOXEHHUS: KBagpaT CyMMBbI U KBaapaT pasHoctu. Dopmyna
Pa3sHOCTH KBaJpaToB. Pa3noxeHrne MHOTOWIEHOB HA MHOXKHTEIIH.

YpaBHe}mﬂ U HEPABEHCTBA

VYpaBHeHHe, KOpeHb YypaBHEHHs, IIpaBWjia MpeoOpa3oBaHUsl YpaBHEHUs, PaBHOCHIBLHOCTD
YpaBHEHUI.

JluneitHoe ypaBHEHHE C OJHON MEPEMEHHOM, YHCIIO KOpHEH JIMHEUHOTO YpaBHEHUS, pEILICHUE
JTUHEHHBIX ypaBHeHUU. CoCTaBleHHME ypaBHEHMI MO YCIOBUIO 3alauyu. PellieHue TEKCTOBBIX 3a1ay C
MIOMOILBIO YPaBHEHUH.

JluneiiHOe ypaBHEHHE C JBYMS IEPEMEHHBIMH U ero rpaduk. Cucrema IBYX JTMHEHHBIX ypaBHEHUI
C IByMs NepeMeHHBIMU. PerieHue cucteM ypaBHEHHMH CrocoO0oM moiacTaHoBKH. [lpumepsl perieHus
TEKCTOBBIX 3a/1a4 C TOMOIIBIO CUCTEM YPaBHEHUM.



DOyHKIUH

Koopaunara Touku Ha npsMoi. UuCIIOBbIE NMPOMEXYTKU. PaccTosiHME MexAy ABYMsS TOYKaMH
KOOPJMHATHOM MIPSIMOH.

[TpsmoyronsHas cuctema koopauHaT, ock OX u Oy. Abcuucca 1 OpJuHaTa TOYKH Ha KOOPAMHATHOM
riockocTd. [IpumMepsl rpadukoB, 3amaHHbIX Gopmynamu. YteHune rpadMkoB peanbHBIX 3aBHUCUMOCTEH.
[Monstre ¢pynkuun. ['paduk Gynkunun. CeoiictBa ¢ynkuuil. Jlunelinas ¢ynkuus, e€ rpadux. ['padux
¢ynkuun y = |x|. ['paguueckoe penieHne INHEHHBIX YPaBHEHUH U CUCTEM JIMHEHHBIX ypaBHEHUH.

8 KJIACC

Yucia ¥ BBIYHCTICHUS

KBanpatablit kopeHb u3 uncina. [losarue 00 uppanuoHanIbsHOM YHcie. JecaTHuHbIe TPUOTMKEHHS
UppanruoHanbHeIX yuced. CBoiicTBa apu@METHYECKHX KBaIpaTHBIX KOpHEHM W WX MPUMEHEHHE K
npeoOpa30BaHMIO YHCIOBBIX BHIPKEHHUI U BEIUMCIICHUSIM. [leiicTBUTEIbHBIEC YHCIA.

CreneHs ¢ LienbIM IIOKa3atTeneM U e€ colicTBa. CTaHaapTHAs 3alllCh YUCIA.
Auredpanyeckne BbIpaKeHUs
KBanpatsslil TpéxuiieH, pa3nokeHne KBaJpaTHOTO TPEXUIeHa Ha MHOXKHUTEIH.

Anrebpandeckass 1pobs. OCHOBHOE CBOWCTBO anreOpandeckoit npodu. CiokeHue, BBIYHUTAHUE,
YMHOXEHHE, JeneHue anredbpandeckux qpoOeii. PanmronanbHble BRIpayKeHHS U HX ITpeoOpa3oBaHHue.

YpaBHeHHs 1 HepaBeHCTBA

KBagpaTtHoe ypaBHeHue, (opMynna KOpHe# KBaJpaTHOro ypaBHeHUs. Teopema Buera. Pemenue
YpaBHEHUH, CBOJSIINXCA K JIMHEMHBIM U KBaapaTHbIM. [IpocTreiimue qpoOHOo-panioHalbHbIC YPaBHEHHUS.

I'padmyeckast MHTEPIIPETALINS YPABHEHUI C JBYMS IEPEMEHHBIMU U CHCTEM JIMHEHHBIX YPaBHCHUM
C IByMs IepeMeHHbIMU. [IpuMepsbl pelieHusi CUCTEM HEJIMHEMHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMU.

Pemnrenne TeKCcTOBBIX 3aga4 aHF€6paI/I‘IeCKI/IM CII0coO0M.

UucnoBble HEpaBEHCTBA U MX cBoWcTBAa. HepaBeHCTBO ¢ oJHOI mepemMeHHOW. PaBHOCHIBHOCTH
HepaBeHCTB. JIuHeliHble HEepaBeHCTBAa ¢ OAHOU mepeMeHHO. CHucTeMbl JTMHEMHBIX HEPABEHCTB C OAHOU
MIEPEMEHHOM.

DyHKUNH

[Nousitue Gpynkuuu. O0IACTh ONPENEICHUS U MHOXKECTBO 3HaYeHu (yHKimu. CriocoObl 3a1aHus
byHKIUH.

I'paduk pynkumu. Urenune cpoiicTB ¢yHKmu no e€ rpaduky. [Ipumeps rpadukoB QyHKIWH,
OTpaKaIOIINX peaIbHbIE MPOIIECCHI.

OyHKIMH, OMUCHIBAIOIIME MPAMYIO U OOpaTHYIO MPONOPLHOHANBHBIE 3aBUCHMOCTH, UX TPauKH.
Oynkun Y = X2, y = X3, y = \x, y=|X|. ['padudeckoe pemeHne ypaBHEHHH # CHCTEM yPaBHCHHIA.

9 KJIACC

Yuciia 1 BLIYHCICHHSA

PaHI/IOHaHI)HBIe 4yucia, uppaluoOHaJIbHbBIC YHCJia, KOHCYHBIC U OeCKOHEUHbIE JACCATUYHBIC ZIpO6I/I.
MHuoxecTBO Z[eﬁCTBHTeHLHBIX qHuCEClI, ,I[efICTBI/ITeHBHLIC yyciaa Kak OEeCKOHEYHBIE JACCATUYHBIC ,Z[pO6I/I.



B3anMHO OAZHO3HAaYHOE COOTBETCTBHE MEXKIY MHOXKECTBOM JACHCTBHUTEIBHBIX YMCENl U KOOPIMHATHOU
MIPSIMOH.

CpaBHeHHE IEHCTBUTEIBHBIX YHCEN, apu(pMeTHIeCKHe IEHCTBUS C ACHCTBUTEIPHBIMA YHCIIAMH.
Pa3mepbl 00BEKTOB OKPYKAIOIIETO MUPA, JITUTSILHOCTh TPOIIECCOB B OKPYIKAIOIIEM MHUPE.

HpI/I6J'II/I)KéHHOG 3HAYCHHUEC BCIIMYHMHBI, TOYHOCTH HpI/IGHI/I)KeHI/Iﬂ. OprI‘J'ICHI/Ie YHUCCII. HpI/IKI/IIlKa nu
OIICHKA pE3yJIbTATOB BBIYHCIICHUIA.

YpaBHeHus U HepaBeHCTBA
Jluneiinoe ypaBHeHue. PenieHne ypaBHeHH, CBOAAIIMXCS K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. Pemienue ypaBHEHHH, CBOISAIIMXCS K KBaJIpaTHBIM. bBHKBajpaTHOE
ypaBHenue. [I[pumepsl pelieHus: ypaBHEHUN TPEThEN U YETBEPTOM CTENEHEN Pa3I0KEHUEM Ha MHOKUTEIH.

Pemenne napoOHO-palMOHANBFHBIX ypaBHEHHWH. PemieHme TEKCTOBBIX 3amad  anreOpandecKuM
METOJIOM.

YpaBHeHHE ¢ ABYMS MTEPEMEHHBIMHE U €ro Tpaduk. Penrenne cucreM qByX JIMHEHHBIX YpaBHEHHM C
JIByMs IEpeMEHHBIMU. PellieHue cucteM ABYX ypaBHEHUH, OAHO U3 KOTOPBIX JIMHEHHOE, a IPYroe — BTOPOi
creneHu. ['padudeckas nTEpIpeTalys CUCTEMbl YPaBHEHUH C ABYMSI IEPEMEHHBIMH.

Pemienne TeKCTOBBIX 33124 aJIreéOpaudecKuM CIiocoOoM.
YucioBble HEPABEHCTBA U UX CBOMCTBA.

Peuienne TMHEHBIX HEPABEHCTB C OJHOM NEpeMEHHOM. Penienne cucteM JJMHEHHBIX HEPABEHCTB C
onHOH mepeMeHHoW. KBampaTtHpie HepaBeHcTBa. ['paduueckass mHTEprpeTanys HEpaBEHCTB W CHCTEM
HEPaBEHCTB C JBYMS [IEPEMEHHBIMH.

DyHKIUH

KBanpatnunas ¢pynkuus, e€ rpaduk u cBoiictsa. [lapabona, KoopIuHaTHI BEPHUIMHBI TaPaOOIbI, OCh
CUMMETPUH MapaboIIbl.

I'padukn pyskimii: y = kx, y =kx + b, y =k/x, y =x3, y = \x, y = |x| i ux cBoiicTBa.
Yucsi0BbIe MOCIET0BATEILHOCTH U TPOTPeccuu

IlonsTre dYHUCIOBOM TMOCIIENOBATENHHOCTH. 3aJaHHe I[OCIEA0BAaTENIbHOCTH PEKYPPEHTHON
dhopMmyJioii U hopMyJION N-TO UJICHA.

Apudmernueckas U reoMmeTpuueckas nporpeccud. opmynbl N-ro 4ieHa apu@METHYECKOH H
r€OMETPUYECKOM IPOTPECCUI1, CYMMBI IIEPBBIX N YWICHOB.

NzobpakeHne dieHOB apu(METHYECKOH W TeOMETPHYECKOH Tporpeccwidi TOYKaMH Ha
KOOPJIAUHATHOH MIIOCKOCTH. JIMHEHHBIN U SKCIOHEHIUANBHBIA POCT. CII0KHBIE TPOLEHTHL.

IHHJIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUS IIPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJbTATBI OCBOCHHS MPOrPaMMBI yUeOHOTO Kypca «Anredpay XapaKTepu3yrTCs:



1) naTpuoTH4YecKoe BOCIIMTAHME:

MPOSIBJICHNEM HHTEpeca K MPOIUIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH, IEHHOCTHBIM
OTHOIIIEHUEM K JIOCTHIXKEHUSIM POCCHUMCKMX MaTeMaTMKOB M POCCHUMCKON MaTeMaTUYeCKOM IIKOJIbI, K
WCTIOJB30BaHHIO 3TUX JOCTIDKCHUH B IPYTHX HayKax ¥ MPHUKIATHBIX cepax;

2) rpakaaHcKoOe M JyXOBHO-HPABCTBEHHOE BOCIINTAHHE:

TOTOBHOCTBIO K BBIIMTOJIHCHUIO 00SI3aHHOCTEH rpakKIaHIHA U Pealli3alliy ero MpaB, MPeICTaBICHUEM
0 MaTeMaTUYeCKMX OCHOBaX (YHKIMOHHPOBAHUS Pa3IMUYHBIX CTPYKTYp, SIBICHUH, HPOICIYP
TPaXTaHCKOTO OOIIecTBa (HAIPUMEP, BBIOOPHI, OIMPOCHI), TOTOBHOCTBIO K OOCYXKIEHHUIO 3ITHYCCKUX
mpo0JieM, CBSI3aHHBIX C MPAKTUYCCKHM IPUMECHEHUEM JIOCTIDKEHUN HAayKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JEATEIHHOCTU YUEHOTO;

3) TpyaoBOe BOCIIUTAHUE:

YCTAaHOBKOH Ha AaKTHBHOE Yy4YacTHE B pEHICHHM NPAKTHYECKUX 3a1ad MaTeMaTHYeCKOil
HAINpaBJIeHHOCTH, OCO3HAHHEM BaKHOCTH MAaTEeMaTHYECKOrO OOpa30BaHMS Ha MPOTSHKEHHH BCEH KHU3HU
JUISL YCTICITHON TIPO(ECCHOHANBHON NeSITeNIbHOCTH M Pa3BUTHEM HEOOXOAWMBIX YMEHHUH, OCO3HAHHBIM
BBIOOPOM U TTOCTPOSHHEM HHAWBUIYAIEHON TPaeKTOpUH 00pa3oBaHUS M KU3HEHHBIX IUIAHOB C YYETOM
JUYHBIX UHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEI;

4) 3cTeTUYeCKOe BOCIUTAHME:

CIOCOOHOCTBIO K 3MOIIMOHAJILHOMY U 3CTETHUECKOMY BOCIPHUATHIO MAaTEMaTHUYECKUX OOBEKTOB,
3a/1a4, pelieHu, pacCyX/IeHUH, YMEHHUIO BUICTh MATEMAaTUUECKHUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 IO3HAHUSL:

OpHEHTAlMeN B IEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4HBIX MPEICTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKA, IPUPOABI M OOIIECTBa, IOHUMAHUEM MAaTeMaTH4YEeCKOH HAyKH Kak
cephl YeNOBEUECKON NESITENbHOCTH, 3TANOB €€ Pa3BUTHA M 3HAYUMOCTH JUIS Pa3BUTHs LMBUIM3ALINH,
OBJIQICHUEM SI3BIKOM MaT€MaTHMKM M MaTeMaTHYeCKOM KyJIbTYpOH Kak CpEeICTBOM IIO3HAHUS MUDA,
OBJIa/ICHUEM IPOCTEHIINMH HaBBIKAMH HUCCIIEIOBATENbCKOM AEeATEIIbHOCTH;

6) ¢usnyeckoe BocnuTaHue, GopMHPOBaHHME KYJIBTYPbl 310POBbSI U IMOIMOHAJIBLHOIO
Oaaronmosyums:

TOTOBHOCTBIO TPUMEHSTH MaTeMaTHUYECKUE 3HaHUs B HWHTEpPEcax CBOETO 3/I0POBbS, BEJCHHS
3JJ0pOBOTO 00pa3a )KU3HHU (370POBOE MUTAHUE, COATAHCUPOBAHHBIN PEXXUM 3aHSATHI U OTJBIXA, pETyJIIsIpHAast
¢u3nyueckas aKTUBHOCTB), COPMHPOBAHHOCTHIO HaBbIKa peieKCHH, NMPU3HAHWUEM CBOETO MpaBa Ha
OHIMOKY M TaKOTO K€ IPaBa JPYroro 4ejaoBeKa;

7) 3K0JI0TMYECKOe BOCIIMTAHUE:

OpUeHTalMe Ha TpUMEHEHHEe MaTeMaTWU4YeCKHUX 3HAHUM [UuId pemeHus 3agad B o0iacTu
COXPAHHOCTH OKPY KaIOIIeH Cpeibl, INTAHUPOBAHUS IIOCTYIIKOB U OLICHKH UX BO3MOXHBIX TOCIIEACTBUM AJIs
OKpY’Kalolllel cpelbl, OCO3HAaHHEM TIJIOOAIBHOIO XapaKTepa HKOJOTMYECKHX MpoOJieM M MyTeH HX
pelIeHus;

8) ajanranyusa K USMEHAIOIUMCH YCJI0BUAM COI[I/Ia.]'l])HOﬁ u HpHpO}IHOﬁ Cpeabl:

T'OTOBHOCTHIO K I[eﬁCTBHFIM B YCJIOBUSAX HeOHpC}ICJ’IéHHOCTI/I, MOBBIIICHUIO YPOBHA cBOCH
KOMIICTCHTHOCTH 4Y€PE3 MPAKTHYCCKYIO ACATCIbHOCTb, B TOM YHCJIC YMCHHUC YUUTHCA Y APYIrux HIO,HGﬁ,
HpI/IO6peTaTB B COBMECTHOM ACATCIIbBHOCTH HOBBIC 3HAHU A, HABBIKU U KOMIICTCHIIUHN U3 OIIbITa APYTUX;

HCO6X0)_'[I/IMOCTBIO B (l)OpMI/IpOBaHI/II/I HOBBIX 3HaHPII>i, B TOM 4YHUCJIC (bOpMyanOBaTL nacu, MOHATHA,
TUIOTE3bl 00 OOBEKTaxX H SABJICHUAX, B TOM YHCIC paHEC HCU3BCCTHBLIX, OCO3HABATH ,Z[e(l)I/IL[I/ITLI
COOCTBEHHBIX 3HAHUU U KOMHGTCHTHOCTCﬁ, MJIAaHUPOBATH CBOE Pa3BUTHUC,



CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAllMIO, BOCIIPUHUMATH CTPECCOBYIO CHUTYalUIO Kak
BBI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTHPOBATH MPUHUMAEMBbIC PEILICHUS U IeHCTBUS, POPMYyTHUpPOBATH U
OLICHUBATh PUCKHU U MOCIEACTBUS, HQOPMUPOBATH OIIBIT.

METAINPEJMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/ibHBbIC YHHBepPCcAJbHbIC yYeOHbIe AeilicTBHSA

Ba3oBble Jornueckue AeicTBHUA:

BBISBIISITH U XapaKTEPH30BaTh CYILIECTBEHHbIC IPU3HAKN MAaTEMAaTHUECKUX OOBEKTOB, TOHATHH,
OTHOLICHUH MEXAY INOHATHUAMH, (POpPMYyIHpPOBATH OIpeneNeHHs IIOHATHH, yCTaHABIMBATH
CYLIECTBEHHBIN MIPU3HAK KIaCCU(PUKALNU, OCHOBAHUS Il 0000IIEHNsI U CPAaBHEHUS], KDUTEPUH
IPOBOAMMOTO aHAIN3a,;

BOCIIPUHUMATh, (OPMYIMPOBaTh M NpPeOoOpa3OBBIBATH CYXKACHHUS: YTBEPIOUTEIbHBIE H
OTpHLIATENbHbIE, EANHUYHBIE, YACTHBIC U 00IIUE, YCIOBHBIC;

BBIABJIATE MAaTCMATHYCCKHUE 3aKOHOMEPHOCTH, B3AMOCBA3U U ITPOTUBOPCYUA B (baKTax, JaHHBIX,
HaOJIIONEHUSX U YTBEP)KICHUSX, MpeUlaraTb KPUTEPUU Ul BBIIBICHUS 3aKOHOMEPHOCTEH M
MIPOTUBOPEYUHI];

ACJIaTb BbIBOALI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX W HWHAYKTHUBHBIX
YMO3aKJIIOUEHHH, YMO3aKIIOUeHHUH 110 aHAJIOTHH;

pa3bupare OOKa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPXKIEHHH (IpsMble M OT IPOTUBHOIO),
NPOBOJWTH CaMOCTOSATENIFHO HECIOXKHBIE JI0Ka3aTeNnbCTBA MaTeMaTHYeCKHX  (DaKTOB,
BBICTPaWBaTh AapryMEHTAIHIO0, TMPUBOAMTH IPHUMEPHl W KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE pacCy KACHUS;

BEIOHMpATh CIIOCOO perieHnst yueOHOo#l 3amauu (CpaBHUBATh HECKOJIBKO BAPHUAHTOB DPEIICHWS,
BBIOMpATh HanOoJIee MOAXOAIIINHN ¢ YYETOM CaMOCTOSTEIbHO BBIACICHHBIX KPUTEPUEB).

Ba3zoBblIe ucciieroBaTeJIbCKHe JeHCTBHSA.

UCIIOJIb30BaTh BOIMPOCHI KAaK HMCCIIEAOBATEIbCKHI MHCTPYMEHT MO3HaHUs, (OpPMYIUPOBATH
BOIPOCHI, PUKCHPYIOIINE MPOTUBOPEUNE, TPOOIEeMy, CAMOCTOSATENLHO YCTaHABINBATH HCKOMOE
U J1aHHOE, (POPMHUPOBATH THUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHE;

IPOBOJIUTH MO CAMOCTOSITEIBHO COCTABICHHOMY IIaHY HECIIOXKHBIN KCIIEPUMEHT, HEOOIIbIIIOe
UCCIIEIOBAHNE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro O0OBEKTa, 3aBHCUMOCTEH
00BEKTOB MEXIY COOOM;

CaMOCTOSATEIBHO (OPMYIMPOBAaTh OOOOWICHUS M BBIBOJBI IO pe3yibTaraM HpPOBEAEHHOTO
HaOJIIOIeHHS, NCCIIEIOBaHNUS, OLICHUBATH JOCTOBEPHOCTD MOJTyYEHHBIX PE3YJIbTaTOB, BEIBOJIOB H
000011IEHH;

MPOTHO3MPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATH MPEIIOJI0KEHUS O €T0
Pa3BUTHH B HOBBIX YCIOBHSIX.

PaGora ¢ nundopmanueii:

BBISABIISITH HEJAOCTATOYHOCTh M M30BITOYHOCTH WH(OPMAIMM, JAHHBIX, HEOOXOAWMBIX IS
peleHus 3a1a4m;

BBIOMpATh, AaHAIM3UPOBATh, CHCTEMATU3UPOBaTb W HWHTEPIPETHPOBaTH HMHGOPMALHIO
Pa3IMYHBIX BUJIOB U (GOPM IpEACTaBICHHUS;

BbIOMpaTh (opMy mpencTaBieHuss WHOOPMAIMM W HIUTIOCTPUPOBATH pelIaeMble 3aJadyu
CXeMaMH, IuarpaMMaMu, HTHOU rpa Kol ¥ MX KOMOUHALUSIMU;

OIICHUBATh HAJE&KHOCT, HHGOPMAIMU [0 KPUTEPHSM, TMPEIUIOKEHHBIM YUUTEIeM WIH
c(OpMYJIMPOBAaHHBIM CAMOCTOSITEIBHO.

KOMMyHI/lKaTI/lBHBIe YHUBEpPCAJIbHBIC yqeﬁﬂme )IeﬁCTBHﬂ:



e BOCHPUHMMATH U (HOPMYIHPOBATH CYKACHHS B COOTBETCTBUH C YCIOBHAMH H IIEISIMH OOIICHNUS,
SCHO, TOYHO, TPaMOTHO BbIPa)kaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U IUCbMEHHBIX TEKCTaX, 1aBaTh
HOSCHEHHUS II0 X0y PELICHUS 3a/1a4i, KOMMEHTUPOBATh IIOJIyUYCHHbIH PEe3yNbTarT;

e B XxoJe OOCYXICHHUS 3aJaBaTh BOIMPOCHl IO CYIIECTBY OOCYXKIAaeMOH TeMBbl, TPOOIEMBI,
peraeMoil 3aJauu, BbICKa3bIBaTh WIEH, HALEJIEHHBIC HA MOUCK PEIIEHHs, CONOCTABISATh CBOU
CYXJEHHs C CYXACHISIMHU IPYTUX YYaCTHUKOB JHaora, OOHapy)KHBaTh Pa3IMuUe U CXOACTBO
MIO3MLIMI1, B KOPPEKTHON opmMe GOpMyINpOBaTh Pa3HOIIACHS, CBOU BO3PAXKEHMS;

® MPEICTAaBIATH PE3YJNbTaThl PEUICHUS 3a/aud, SKCIEpUMEHTa, HCCICIOBaHUsS, MPOCKTa,
CaMOCTOSITETIbHO  BBIOMPATh (QOpMaT BBICTYIUICHHS C YY€TOM 3aJad MOpe3eHTalud U
0coOeHHOCTEH ayAUTOPHU;

® [IOHMMaTb W MHCIOJb30BaTh INPEHMYLIECTBA KOMAaHIHOM M HHIUBHUIYaJbHOH pPabOTHl mpHU
peleHny Y4eOHbIX MaTeMaTH4eCKuX 3ajay;

e [IPUHUMATH LIeJIb COBMECTHOM JESTENbHOCTH, INIAHUPOBATh OPIaHU3AIMI0 COBMECTHOM pabOTHI,
pacupenensaTh BUABI PabOT, JAOTOBAapHBATHCS, OOCYKIATh MPOIECC M Pe3yabTaT padoTHI,
0000111aTh MHEHUS HECKOJIBKUX JTIOIEH;

e y4acTBOBaThb B TPYHNNOBBIX (opmax paboTbl (0OCyXaeHHs, OOMEH MHEHHSMH, MO3TOBEIC
IITYpMBl U JIPYTWE), BBHIIOJHITH CBOIO YacTb PabOTHl U KOOPAMHUPOBATH CBOU ACHUCTBHS C
JPYTUMH WIEHAMH KOMAaHIbI, OLCHHBAaTh KAauyeCTBO CBOETrO BKJIaAa B OOLIMH HPOLYKT IO
KPHUTEPHAM, CHOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJCHCTBUSL.

PerynsiTuBHbIe YHMBepcaibHbIe y4eOHbIE JeHCTBUA

Camoopranusaums:

®  CaMOCTOSATENBHO COCTAaBJIATH IUIAH, aJTOPUTM pEUIeHHs 3anadul (WM ero 4acTh), BHIOWPATh
crocod pemieHUs ¢ Y4ETOM HMEIOIIUXCA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHUPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PEUICHUN ¢ YIETOM HOBOW HH(OpMAITHH.
CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJJIEKT:

® RBIaJETh CIOCO0AMHU CaMOIPOBEPKH, CaMOKOHTPOJIS TMpoliecca M pe3ysibTaTa PEHICHUS
MaTeMaTH4YeCcKOM 3aJ1auHu,

e [peABUAECTb TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh HpPH pEIICHUM 3aJladyd, BHOCUTH
KOPPEKTUBbI B JICATCIILHOCTh HAa OCHOBE HOBBIX OOCTOSTENILCTB, HAHJICHHBIX OIIMOOK,
BBIABJIEHHBIX TPYAHOCTEH;

® OIECHUBAaTh COOTBETCTBHE pE3yJIbTaTa MACSITEIBHOCTH TIOCTAaBJICHHOM LEIM U YCIOBUSM,
OOBSACHSITH MPUYUHBI IOCTHKEHHS WIIA HEJOCTHYKCHHUS 1IeTTH, HAaXOIUTh OIIHOKY, 1aBaTh OLEHKY
MPHOOPETEHHOMY OTIBITY.

INPEJMETHBIE PE3YJIBTATBI

K koHIty 00yueHust B 7 kjacce 00ydarolUiCs MOJIYUUT CISAYIOUIUE TPEIMETHBIC PE3YJIbTAThI:
Yucia ¥ BBIYHCTICHUSA

BrimonHsATh, codeTas YCTHBIE UM TNHCHMEHHBIE MPHEMBI, apuMeTHdecKue JeHCTBHS C
palMOHAIBHBIMU YHCIIAMHU.

HaxonuTh 3HaueHUS YMCIOBBIX BBIPAKCHWH, MPUMEHSTh Pa3HOOOpAa3HBIE CIIOCOOBI W TPUEMBI
BBIUMCIICHNS 3HaYeHUH APOOHBIX BRIPAKEHUH, COIEPIKAIIIX OOBIKHOBEHHBIE U IECATHYHBIE APOOH.

[lepexoaute OT OAHOM (HOPMBI 3aKMCH YUCEN K IpYroi (mpeoOpa3oBbIBaTh ACCATHYHYIO APOOL B
OOBIKHOBEHHY10, OOBIKHOBEHHYIO B JIECSTHUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATHYHYIO IPOOb).

CpaBHI/IBaTB " yIopsaa0o1uBaTh paliliOHAJIbHBIC YUCJIA.



OKpyriaTh yncia.

BreimonsaTs INPpUKKUIAKY W OICHKY peE3ylibTaTa BLIHHCHCHHﬁ, OLICHKY 3HAYCHUH YHCIOBBIX
BLIan(CHHfI. BeImoaHATE ASHCTBUS CO CTEIICHSIMU C HaTypaJbHBIMU IIOKA3aTECIISAIMH.

HpI/IMeHHTI) IMpU3HaKU JCJIMMOCTH, PA3JIOKCHHUEC Ha MHOKHUTECIN HATYPAJIbHBIX YUCCIL.

Pemats MPAKTUKO-OPUCHTUPOBAHHBIC 3aJa4u, CBs3aHHBIC C OTHOIICHUEM BCJINYHH,
MpoNnoOpHIHUOHAJIbHOCTBIO BEJIMUMH, ITPOLICHTAMU, UHTCPIPETUPOBATL PE3YJIbTAThI PCIHICHHUA 3aaaY C y‘{éTOM
OI‘paHI/I‘IeHI/II‘/'I, CBSI3aHHBIX CO CBOMCTBaMu paccMaTpuBacMbIX OOBEKTOB.

Asredpanyeckne BbIpasKeHHUsI

Hcnionp30BaTh anredpandeckyro TEPMHUHOIIOTHIO M CHMBOJIUKY, IPUMEHSTH €€ B IIPOIIECCE OCBOCHUS
y4e6HOTO MaTeprana.

Haxoautes 3HaueHUs 6yKBCHHBIX BI)Ipa)KCHI/Iﬁ IIpU 3aJaHHBIX 3HAYCHUAX MCPEMCHHBIX.

BrimonHaTe TpeoOpa3oBaHUs IMENOTO BBIPAXEHHS B MHOTOWIEH INPUBEACHUEM MOJ00HBIX
CJIaraeMbIX, PACKPBITHEM CKOOOK.

BbINONHATE YMHOXEHHE OJHOWICHa HA MHOTOWIEH M MHOI'OWICHa Ha MHOTOWIEH, NMPUMEHSThH
¢dbopMyIbl KBagpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCyHIeCTBIISATh Pa3NOKEHUE MHOTOWICHOB HA MHOXHTENIW C IIOMOMIBIO BBIHECEHHS 332 CKOOKH
00111er0 MHOKUTETIS, TPYIIIUPOBKH ClIaraeMbIX, IPUMEHEHUs (GOpMyI COKpaIEHHOTO YMHOKEHUSI.

[MpumensaTs npeoOpa3oBaHUsT MHOTOWICHOB ISl PEHICHUS Pa3iIMYHBIX 3a]ad W3 MaTeMaTHKH,
CMEXKHBIX IIPEIMETOB, U3 PEAIBHON IIPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEH C HATypalbHBIMH IIOKa3aTeIsIMH JUIsl TPeoOpa3oBaHUs
BBIPAKECHUU.

YpaBHeHHs 1 HepaBeHCTBA

Pemate nuHelHbIE YpaBHEHUS C OJHOM NIEPEMEHHOM, PUMEHSISI IIPABUIIA NIEPEX0/1a OT UCXOIHOTO
YPAaBHEHUS K PAaBHOCWIBHOMY eMy. IIpoBepsTh, SIBISETCS JIM YUCIO KOPHEM YPaBHEHUSI.

[TpumensaTs rpaduyeckre METOAbl IPH PELLICHUH JIMHEHHBIX YPAaBHEHUH U MX CHCTEM.

ITonOupate mpuUMepbl Map YHCEN, SBISIOLIMXCS PELICHHEM JIMHEHHOro YPaBHEHHS C JBYMS
NePEMEHHBIMU.

CTpouTh B KOOPAMHATHOH IJIOCKOCTH TpaduK JTUHEHHOTO ypaBHEHHUS C JBYMs TePEMEHHBIMH,
MOJIB3YSICh TPa(UKOM, IPUBOJUTH IPUMEPHI PEIICHHs ypaBHEHUSI.

Pemrath cucteMsl ABYX JIMHEHHBIX YpaBHEHHH C IByMsI IEPEMEHHBIMH, B TOM YHUCIIEe TpadUUecKH.

CocTaBiTh M pemaTh JUHEHHOE ypaBHEHHE WM CHUCTEMY JIMHEHHBIX YpaBHEHHUI 110 YCIIOBHIO
3a[a4u, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M HOJTYUYEHHBII Pe3ysbTaT.

DyHKUNH

N306paxars Ha KOOPAWHATHON MPSAMOM TOUKH, COOTBETCTBYIOIINE 3aJaHHBIM KOOPIWHATAM, JTY4H,
OTPE3KH, HHTEPBAJIBI, 3AMKCHIBATH YHCIOBbIC IPOMEKYTKH Ha alNreOpandeckoM si3bIKe.

OTMe4aTh B KOOPAMHATHOM IUIOCKOCTH TOYKH MO 3aJaHHBIM KOOpIMHATaM, CTPOUTH Tpaduku
nuHeHHbIX GyHKUIui. CTpouts rpaduk GyHKIUHU y = [X|.

OmnuceIBaTh ¢ IIOMOIIIBIO (byHKI_II/Iﬁ HU3BCCTHBIC 3aBUCUMOCTHU MCKAY BCIMYMHAMUA: CKOPOCTh, BpEM,
pacCTodHue, I€Ha, KOJINYCCTBO, CTOUMOCTD, IIPOU3BOJUTCIIBHOCTD, BPEMH, 00BEM pa6OTI>I.



HaXOZ[I/ITI: 3HA4YCHHC (bYHKLII/II/I 10 3HAYCHUIO €€ aprymcHTa.

IlonnMate rTpaduyecKnid Ccmocod TpeacTaBiICHUS W aHauIW3a WHGOpPMAIWy, H3BIEKaTh |
WHTEPIPETUPOBATh HHPOPMAIIUIO U3 TPAPHUKOB PEaTbHBIX MPOIECCOB U 3aBUCUMOCTEH.

K konIy o0yuenus B 8 ki1acce 00ydJaronUiics MOIYYUT CISAYIONIUE TPEIMETHBIC PE3YJIbTATHI:
Yuciaa ¥ BLIYUCIECHUA

Hcmone30BaTh HaYaIbHBIE TIPEJCTABICHUSI O MHOXKECTBE IEHCTBUTENBHBIX YUCEN ISl CPAaBHEHHS,
OKpPYTJICHUS U BBIYMCICHNHN, H300paXKaTh IEHCTBUTEIbHBIE YHACIA TOYKAMU Ha KOOPIUHATHOM MPSMO.

[IpumeHATs TOHATHE apU(PMETHUECKOTO KBaApPAaTHOTO KOPHS, HAXOIWUTh KBaJpaTHBIE KOPHH,
WCTIONB3YSl TIPU HEOOXOIUMOCTH KAJIBKYIISITODP, BBITIONHATH MPEOOpa3OBaHMUs BBIPAKECHHUN, COIEPIKAIIIX
KBaJpaTHbIE KOPHHU, UCIIOJIb3YSl CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3amucy OOJIBIIMX M MaJIBIX YHCEI C MOMOIIBIO JACCATUYHBIX ApoOel U creneHei
yncia 10.

Auredpanyeckne BbIpaKeHUs1

HpI/IMCHSITI) HOHATHEC CTCIICHH C LCJIBIM ITOKA3aTCJICM, BBIIIOJIHATH Hp606p3.30BaHI/I${ BLIpa)KeHI/If/'I,
CoACpKaIIUX CTEIICHU C LEJIbIM ITOKA3aTEJIEM.

BBINOMHATE TOXKIESCTBEHHBIE NpeoOpa3oBaHMs PaIlMOHAIBHBIX BBIPAXKCHHI Ha OCHOBE IPABHII
JICHCTBUI HaJl MHOTOWICHAMH U alre0OpandecKUMHU JIPOOSIMHU.

PacknanpiBaTh KBapaTHBIA TPEXUWIEH HA MHOXKUTEIIH.

[Ipumenares npeoOpa3oBaHMs BBIPRKEHUM U PELICHUS pPa3IUYHBIX 3aJad W3 MaTeMaTHKH,
CMEXHBIX IPEAMETOB, U3 PEaIbHOM MPAKTHUKH.

YpaBHeHHs 4 HepaBeHCTBA

Pemate HI/IHGFIHBIG, KBaJpaTHBIC YpPaBHCHUA MW PALMOHAJIIBHBIC YpaBHCHUA, CBOAAIIHCCA K HHUM,
CHUCTCMBI IBYX ypaBHeHI/Iﬁ C AByMs IEPEMECHHBIMU.

IIpoBoauTh mHpoOCTEHIINE HCCIEOOBAHUS YPAaBHEHMH M CHCTEM YpaBHEHHH, B TOM 4YHCIE C
NpUMEHEHUEeM TrpaduvyecKux MpeacTaBleHud (YCTaHABIMBaTh, MMEET JIM ypaBHEHHE WM CHUCTEMa
YpaBHEHUH peIeHHs], €CJIM UMEET, TO CKOJIBKO, U IIPOYEe).

IlepexoanuTh OT CIOBECHOM (POPMYIMPOBKH 3agauu K e€ anreOpandeckoil MOJENN C IOMOIIBIO
COCTaBJICHHsI YPAaBHEHHsI WJIM CHCTEMbl ypaBHEHHUM, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a[a4u MOJIy4YCHHBIH Pe3yJIbTar.

IIpuMeHsATs CBOWCTBA YHCJIOBBIX HEPABEHCTB JUIS CPaBHEHUS, OLEHKH, pEIIATh JIMHEWHbIE
HEpaBEHCTBA C OJHOW IMEPEMEHHOW M HMX CHCTEMBI, JaBaTh rpadUyecKyr0 WILIFOCTPAIMI0 MHOXECTBA
pelIeHU HEpAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUNH

[lonnmatrh W HWCHONB30BaTh (DYHKUMOHAIBHBIE IMOHATHS M S3bIK (TEPMHUHBI, CHMBOJIHYECKHUE
0003Ha4YeHNs), ONPEACATh 3HaueHHe (PYHKIUH N0 3HAYSHHIO apIyMEHTa, ONPEeNsiTh CBOWCTBA (YHKLINU
1o e€ rpauKy.

CtpounTs Tpad Ky dIeMEeHTapPHBIX (DYHKIHA BUA:
y=k/x, y=x2,y =x3,y = x|, y = VX, OIICHIBaTH CBONCTBA YHCIOBOH (hYHKIHH 110 & TpaduKy.

K xoH1y 0o0y4enust B 9 kiaacce 00ydJaronuicst MOTyYUT CIIETYIOIINE TPEAMETHBIC PE3YJIbTATHI:



Yuciia 1 BLIYUCICHHSA
CpaBHUBATH U yIOPSIOYNBATH PAllMOHATIHHBIE 1 HPPAITMOHATBHBIE YHCIA.

BreinmonaHsaTs apI/I(pMCTI/I‘leCKI/IC JEUCTBHUSA C paovoOHAJIbHBIMHU 4YHUCJIIaMU, CO4YCTad YCTHBIC H
IINCHbMCHHBIC HpI/IéMI)I, BBITIOJIHATDL BBIYHCIICHUSA C UPPALIUMOHAIILHBIMU YU CIIaMU.

Haxonuts 3HaUeHUs CTENIEHEN C LIEIBIMU [T0OKA3ATEIIAMU U KOPHEH, BBIYUCIIATH 3HAUCHUS YHCIOBBIX
BBIPAKECHUN.

OprTJ'IHTB JIeNCTBUTEIIbHBIC Yunciia, BBIIOJHATH IMNPUKUIAKY PpE3yJbTaTa BBIHHCHCHHﬁ, OLICHKY
YHUCJIOBBIX BBIpa)KCHI/If/‘I.

YpaBHeHus U HepaBeHCTBA

Pemate nuHelHBIE W KBaJpaTHBIE YpPAaBHEHHSA, YpaBHEHUs, CBOJAIIMECS K HHUM, NPOCTEHIINE
IpoOHO-paioHaTbHBIE YpaBHEHUSI.

Pemrate cucteMsl AByX TMHEHHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMY M CUCTEMBI IBYX ypaBHEHUH,
B KOTOPBIX OIHO YPaBHEHHUE HE SIBIISICTCS JTUHEHHBIM.

Pemate TekcTOBBIC 3a1aun anreOpandeckuM CrocoOOM € MOMOIIBIO COCTABIICHUS! YPAaBHEHUS UM
CHCTEMBI IBYX YPaBHEHHH C IByMs IEPEMECHHBIMHU.

IIpoBOIUTE MPOCTEHIINE MCCIECNOBAaHUS YPABHEHUN U CHCTEM YPAaBHEHHH, B TOM 4YHUCIE C
NpUMEHEeHueM rpaduveckux MpencTaBleHni (yCTaHABIMBaTh, MMEET JIM ypaBHCHHE WM CHUCTEMa
ypaBHEHUH pelIeHus, eClid UMEET, TO CKOJIbKO, U IIpoyee).

Pemars nuHeiiHbIe HEpaBEHCTBA, KBaJlpaTHbIE HEPAaBEHCTBA, N300pakaTh pellieHHe HEPaBEHCTB Ha
YUCJIOBOM IPSIMOM, 3aIIUCHIBAThH PELICHUE C IIOMOLIBIO CUMBOJIOB.

Pemate cucteMbl JIMHEWHBIX HEPaBEHCTB, CHUCTEMbl HEPABEHCTB, BKIIOYAIOIIME KBaIpaTHOE
HEPaBEHCTBO, N300paXaTh PELICHNE CUCTEMbl HEPABEHCTB HA YMCIIOBOM MPSIMOIL, 3alIUCHIBATh PELLICHUE C
MIOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NPU PEILICHUH PA3IUYHbBIX 33a4.
DyHKUNH

Pacrio3HaBath (QyHKIMM H3y4eHHBIX BHIOB. [lOKa3biBaTh CXEMAaTHUECKH pACIOJIOKEHHE Ha
KOOPIMHATHOM TIOCKOCTH rpadukoB GyHKImi Buaa: Y = kX, y = kx + b, y = k/x, y = ax2 + bx + ¢, y = X3,

y =X,y = |X|, B 3aBHCHMOCTH OT 3HaUeHHI KOIDPHUIMEHTOB, OMHCHIBATH CBOMCTBA (YHKIIHIA.

CTpouTth U H300pakaTh CXeMaTHUECKH TpadUKy KBaapaTHYHBIX (PYHKIIHIA, ONMCHIBATH CBOWCTBA
KBaJpaTHYHBIX (YHKLIUH 110 UX rpaduKaM.

PacrnioznaBath KkBagpaTHuHyro QYHKIHIO 10 (opMyle, MPUBOIUTH TPUMEPH KBaJIpaTHYHBIX
GbyHKIUI U3 peanbHOM )KHU3HH, (PU3UKH, TEOMETPHUH.

YucioBbie MOCJIE€I0BATEIbHOCTH B nmporpeccum
Pacno3naBars apI/I(l)MGTI/ILIeCKYIO 1 TCOMCTPUUCCKYIO IPOTrpeCCHU IMPU PA3HBIX crocobax 3aJaHMs.

BEHITIONHATE  BBIYHMCICHUS C HCIONB30BaHMEM (QOPMYNT N-ro 4ieHa apudMETHYECKOH WU
T€OMETPUUYECKON IPOrpecCuii, CyMMbI IIEPBBIX N YJIECHOB.

I/I306pa>1<aTL YJICHBI ITOCICA0BATCIPHOCTH TOYKAMH Ha KOOp)II/IHaTHOI\/II IIJIOCKOCTH.

Pemats 3amaum, cBA3aHHBIE C YHCIOBBIMH IOCIEAOBATENBHOCTSMM, B TOM YHUCIE 33Ja4dl U3
peanbHOM KU3HM (C UCTIOJIB30BAHNEM KaJbKYJISTOPa, TM(PPOBBIX TEXHOJIOTUM).
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