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HOACHUTEJIBHASA 3AIIUCKA

Anrebpa SIBISETCS OJHUM M3 OMOPHBIX KYpCOB OCHOBHOTO O0IIEro oOpa3oBaHMS: OHa OOECIEeYMBACT M3YUYCHHE APYTUX
JTUCITUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK M TYMaHHTApHOTO IMKJIOB, €€ OCBOCHHWE HEOOXOIMMO IS TPOIOJDKEHUS
o0pa30BaHus W B TIOBCEAHEBHOM XM3HU. Pa3BuTHE y 00yJaronmxcs HaAyYHBIX MPEACTABICHUN O MPOUCXOXKIACHUN U CYIIHOCTH
anredpanvecknx abCTpakiuii, crmoco0e OTpakeHUs] MAaTEMaTHYECKOW HAayKOH SIBICHHMH W MPOIECCOB B MPHUPOJAE U OOIIECTBE,
pOJIM MaTeMaTUYECKOTO0 MOJICTUPOBAHUS B HAyYHOM TIO3HAHWW W B TPAKTUKE CIOCOOCTBYET (OPMHPOBAHHIO HAYYHOTO
MHUPOBO33PCHUS U KaYECTB MBIIIICHUS, HCOOXOMMBIX JIJIS aJanTalliid B COBPEMEHHOM I poBOM oO1ecTBe. M3ydeHne anreopsl
oOecrieunBaeT pa3BUTHE YMEHHUs HaOJI0/IaTh, CPAaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTHYHOCTH MBIIICHHSI,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JICHCTBUS W BBIBOJBI, (opMyIupoBaTh yTBepxkacHHSI. OCBOCHHE Kypca
anreOppl 00CCIICYMBACT PA3BUTHE JIOTMYECKOTO MBIIUICHUS OOYYarOIIMXCS: OHM HCIOJIB3YIOT JICAYKTUBHBIC W HWHIYKTUBHBIC
paccyxneHus, 0000IIeHne U KOHKPETH3alnuo, abcTparnpoBanue u ananoruto. O0ydeHne anredpe mpeanoiaracT 3Ha9YnuTeIbHBIN
00BEM CaMOCTOSATEIHHON JEATEIHLHOCTH OOYYaIONIMXCs, TTOITOMY CaMOCTOSTEIBHOE pEIIeHHE 3aJad SBISICTCS pealn3anuei
JESATEITPHOCTHOTO TIPUHITUIIA O0yUCHHS.

B cTpykType mporpaMmmbl yaeOHOTO Kypca «Anredpa» st OCHOBHOTO 00mIero o0Opa3oBaHusl OCHOBHOE MECTO 3aHUMAIOT
COJIEPKATEIIbHO-METOIMUSCKIE TUHUH: «UHca U BEIYUCIICHHS», «ANTeOpandeckne BIpOKEHU», «YPaBHCHHS M HEPABEHCTBAY,
«Dyakny. Kaxknas U3 3TUX COIepKaTeIbHO-METOUYECKUX JTMHUA pa3BUBACTCS Ha MPOTSHKCHUH TPEX JIET M3YYEHHUs Kypca,
B3aWMOJICUCTBYSl C JPYTMMH €ro JIMHUSMU. B Xone wu3ydeHHs] y4eOHOro Kypca OOyYarolmIMMCS TPUXOJIUTCS JIOTHUECKU
paccyXnaTh, HCIIOJB30BaTh TEOPETHUKO-MHOXKECTBCHHBIN SI3bIK. B CBS3W ¢ 3TUM B mporpamMmy y4deOHOro Kypca «Auredpay
BKJTIOYCHBI HEKOTOPBIC OCHOBBI JIOTHKH, IPEICTABICHHBIC BO BCEX OCHOBHBIX pa3jeliaXx MaTeMaTH4YeCKOro oOpa3oBaHUs U
CIIOCOOCTBYIOIIUE OBIAJICHUIO OOYYalOIMMHUCA OCHOB YHHBEpPCAJbHOTO MaTeMaTudeckoro s3bika. ConaepxaTelbHOW W
CTPYKTYPHOU OCOOEHHOCTBIO YU€OHOTO Kypca «Anredpay sSBISETCS €ro MHTErPUPOBAHHBIN XapaKTep.

Conepxanue nuHUN «YUucCna v BBIUKUCICHUS» CIIYKUT OCHOBOH ISl TaIbHEUIIETO M3yYeHUs] MATEeMATUKH, CIIOCOOCTBYET
Pa3BUTHIO Yy OOYyYalOIMIMXCS JIOTHYECKOTO MBIIUICHHUS, (OPMHPOBAHUIO YMEHHUS TIOJB30BAThCS alTOPUTMAMHU, a TaKKe
MPUOOPETCHHUIO TMPAKTHYECKUX HABBIKOB, HEOOXOIUMBIX JJI MOBCEAHEBHOW XW3HH. Pa3BuTHE TMOHATHS O YHUCIIE HA YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMsI CBSI3aHO C PAIMOHAIBHBIMU U HPPAIMOHAIBHBIMU YHCIIaM#, (HOPMUPOBAHUEM TPEICTABICHUM
0 JIEWCTBUTEILHOM YHCIIE. 3aBEpIICHUE OCBOCHUS YHCIOBOM JIMHUHM OTHECEHO K CpeTHEMY 00IeMy 00pa30BaHUIO.

Copnepxkanue JByX anreOpamdecKux JMHUNW — «AJreOpandeckne BBIpAKCHUS» U «YPaBHEHHS W HEPABEHCTBA»
CIIOCcOOCTBYET (POPMUPOBAHUIO y 00YUAIOMIUXCS MAaTEMAaTHYECKOTO ammapara, HeoOX0IUMOTO JUIsl pelieHus 3a7a4 MaTeMaTHKH,



CMEXHBIX MPEAMETOB M MPAKTUKO-OPUEHTHUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOro 001iero oOpa3oBaHus y4eOHbIH MaTepuanl
IpyHIupyeTcs BOKPYT pallMOHAIbHBIX BhIpaKEHUN. AnreOpa 1€eMOHCTPUPYET 3HAUYEHUE MATEMATUKH KaK s3bIKa ISl TOCTPOECHUS
MaTeMaTUYeCKUX MOJEJICH, ONMUCAHMS IMPOLIECCOB U SABICHUN peabHOro mMupa. B 3agaum oOydeHus anredpe BXOIAT TaKkKe
JanbHelee pa3BUTHE AITOPUTMHUYECKOIO MBIIIJIEHUS, HEOOXOAUMOI0, B YaCTHOCTH, ISl OCBOEHHUS Kypca HH(DOPMATUKH, U
OBJIaJICHUE HaBbIKAMHU JEAYKTUBHBIX paccyxaeHuil. IlpeoOpa3zoBaHue CUMBOJBHBIX (OPM CIOCOOCTBYET PpPa3BUTHUIO
BOOOpaXeHHsI, CHOCOOHOCTEN K MAaTEMaTHYE€CKOMY TBOPUYECTBY.

Copnepxxanue (yHKIUOHAIBHO-TPAPUUECKON JIMHUM HAIEJICHO Ha MOJy4YeHHE OO0ydYaroIUMHCS 3HAHUU O QYyHKIUAX Kak
BaKHEHIIEH MaTeMaTUYeCKON MOJENW JJIs ONMUCAHUS U MCCIIEIOBAaHUS Pa3HOOOpPA3HBIX MPOLECCOB W SABJICHUA B MPUPOJE U
oOmectBe. M3ydyenne marepuasna ciocOOCTBYET Pa3BUTHUIO Yy OOYYAIOUIMXCSl YMEHHS MCIOJIb30BaTh Pa3IU4HbIE BHIPA3UTEIbHBIC
CpEIICTBA sI3bIKa MaTeMaTHKU — CJIOBECHbIE, CUMBOJINYECKHE, rpaduyecKrue, BHOCUT BKJIaA B (hOPMUpPOBAHUE MPECTABICHUHN O
POJIM MaTEMATUKU B Pa3BUTUU LIUBUIU3ALUU U KYJIBTYPHI.

CornacHo yueOHOMY IiaHy B 7-9 kjaccax u3ydaercs y4eOHBIM Kypc «Ajredpay», KOTOPBIA BKIIIOYAET CIEAYIOLINE
OCHOBHBIE pa3fenbl cojuepxaHus: «Yucia v BBIYUCICHUS», «ANreOpanyeckue BBIPAKEHUS», «YPABHEHUS W HEPaBEHCTBAY,
«DyHKIUN.

Ha uzydenue yueGHoro kypca «Anredpa» orBonutcs 306 yacoB: B 7 kinacce — 102 yaca (3 yaca B HeJenio), B 8 Kiacce —
102 gaca (3 yaca B Hezelnto), B 9 kimacce — 102 gaca (3 gaca B HeZelo).

COJEP)KXAHUE OBYUYEHUA
7 KIIACC

Yucsa 1 BBIYUCICHUSA

Jpobu OOBIKHOBEHHBIC W JIECATHYHBIC, MEPEX0] OT OAHOU (opMbl 3amucu Apodeit k apyroii. [loHsTHE panmoHAIBHOTO
quClia, 3aIUCh, CPAaBHEHHUE, YIOPSJOUYMBAHHUE PAMOHATIBHBIX YHcel. ApudMeTHdeckue NEHCTBUS C pallMOHAIBHBIMU YHCIAMHU.
Pemenue 3amay u3 peasibHON IPAKTUKKA HA YaCTH, HAa IPOOH.

Crenenb ¢ HaTypaJbHBIM IOKa3aTelIeM: OIpeJesieHrne, NpeoOpa3oBaHUE BBIPAKEHUN HA OCHOBE OMNPENENICHUS], 3alUCh
Oompmmx yucen. [IporeHTsl, 3amich MPOLIEHTOB B BUAE APOOH M APOOH B BUJE MPOIIEHTOB. TPY OCHOBHBIE 33/1a4u HA MPOIICHTHI,
pEILICHUE 3aa4 U3 PEATbHON TPAKTUKH.

[IprMmeHenne Mpru3HaKoB JEIMMOCTH, PA3JIOKEHUE HA MHOXKUTEIN HATYPAJIbHBIX YHACE.



PeanbHble 3aBUCHMOCTH, B TOM YHUCIIE MpsMasi U 00paTHasi NpONOPLUHUOHAIBHOCTH.

AJireOpanyecKue BbIpasKeHHU s

IlepemeHHBIE, YMCIIOBOE 3HAYECHUE BBIPAXXECHUA C NepeMEHHOU. [lomycTumele 3HaueHus nepeMeHHBIX. lIpencrasnenue
3aBUCUMOCTH MEXAY BeluyuHamu B Buae (Gopmyinbl. Beruucnenus no ¢popmynam. IIpeoOpazoBanrie OyKBEHHBIX BBbIpaXEHUH,
TOKJIECTBEHHO paBHbIE BBIPAXKEHMSI, IpaBUia MPeoOpa3oBaHUs CYMM W MPOU3BEICHUN, NpaBHIIa PACKPBITUS CKOOOK U
MPUBEACHUS OI0OHBIX CIaraeMbIX.

CBoOIICTBa CTENIEHU C HATYpPAJIbHBIM ITIOKA3aTEIIEM.

OpHowreHbl U MHoOrowieHbl. CreneHb MHorowieHa. CllokeHue, BBIUMTAHUE, YMHOXKEHUE MHOTOWIEHOB. DOpMYIIbI
COKpalIEHHOTO YMHOXEHHU: KBaApaT CYMMBI M KBajipaT pa3zHocTh. DopMya pa3HOCTH KBaJApaToB. Pa3noxeHre MHOTOWIEHOB Ha
MHOHUTEIH.

YpaBHeHUsSI M HEPABEHCTBA

VYpaBHeHUE, KOPEHb YpaBHEHUs, MTpaBuia MpeoOpa3oBaHus ypaBHEHUS, PABHOCWIBHOCTD YPABHEHUM.

JIuHeliHOEe ypaBHEHHME C OJHOM NEPEMEHHOM, YMCIIO KOPHEW JIMHEMHOI'O YPaBHEHMWs, PELICHUE JIMHEWHBIX YpaBHEHUM.
CocraBiieHHE ypaBHEHUN 10 YCIOBUIO 3a7a4u. PenieHrne TeKCTOBBIX 3a7a4 C IOMOILBIO YPaBHEHUH.

JluneitHoe ypaBHEHHUE C JABYMsI mnepeMeHHbIMM U ero rpaduk. Cucrema [ByX JHMHEHHBIX ypaBHEHHH C JByMSs
nepeMeHHbIMU. Pelienue cuctemM ypaBHEeHHUI cllocoOOM MOACTaHOBKU. [Ipumepsl perieHus: TEKCTOBBIX 3a/1ay C TOMOIIBI0 CUCTEM
YpaBHEHUH.

DOyHKUUA

Koopaunara Touku Ha nipssmoi. UuciioBele NpoMexyTKU. PaccTosiHME MEX Yy ABYMSI TOUKAMU KOOPJAMHATHOW MPSIMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AGciucca u opJJuHaTa TOYKM Ha KOOPAMHATHOM TockocTu. [Ipumepst
rpadukoB, 3adaHHBIX (opmynamu. UreHue rpadukoB peanbHbIX 3aBUcHMOCTed. [lonstue ¢ynkuuu. ['padux dyHKIHAH.
CroiictBa ¢pynkuuii. JInaeitnas ¢ynkuus, e€ rpaduk. ['paduk byakuuu y = [X|. I'padudeckoe pernienne TMHEHHBIX YPaBHCHUH U
CHCTEM JIMHEWHBIX YPaBHECHUM.

8 KUIACC

Yucia 1 BBIYUCTICHUA



KBangpatheiii kopenb u3 uucna. l[lonstue 00 uppanuoHanbHOM uyucie. JlecaTuuHble TPUONMKEHUS HUppaliOHATBHBIX
gyucen. CpoilcTBa apu(pMETHUUECKUX KBaJpaTHBIX KOPHEH M MX NPUMEHEHHE K MpPeoOpa3oBaHUIO YHUCIIOBBIX BBIPAKECHUH U
BBIYMCIICHUSAM. J[€MICTBUTEIILHBIE YKCIIA.

CreneHb C UEnbIM MoKa3zaTeneM U €€ cBoiicTBa. CTanaapTHas 3aMKUCh YUCTA.

AJireOpanyecKue BbIpasKeHHU s

KBagpaTHslil TpEXUJIEH, pa3710KEHUE KBAAPATHOIO TPEXUIEHA HA MHOXKHUTEIH.

Anrebpanueckasi 1poOb. OCHOBHOE CBOMCTBO anreOpandeckod apoOu. CroxeHue, BbIYUTAHHUE, YMHOXEHUE, JeJICHUE
anreOpanueckux Jipodeil. PaniroHanbHbIe BRIpaXXEHUS U UX MTPEoOpa3oBaHUeE.

YpaBHeHUsS M HEPABEHCTBA

KBangpaTtHoe ypaBHeHue, popMyna KopHEH KBajgpaTHOro ypaBHeHus. Teopema Buera. Pemenue ypaBHeHUM, CBOASIINXCS K
JUHEWHBIM U KBaJipaTHBIM. [IpocTeiime ApoOHO-palimoHaIbHbIE YPaBHEHUS.

I'paduueckas wuHTEpHperamusi ypaBHEHUW C JBYMsS TIEPEMEHHBIMM W CHCTEM JIMHEHHBIX YypaBHEHUU C JBYMs
nepeMeHHbIMU. [IpMephl penieHns CUCTEM HEJIMHEWHBIX YPaBHEHUMN C IBYMS IEPEMEHHBIMU.

Perienre TeKCTOBBIX 3aj1au aNreOpandyeckuM CrocoooMm.

HuciioBele HEpaBEHCTBA M UX CBOMCTBA. HepaBEeHCTBO ¢ OMHOM mepeMeHHOM. PaBHOCUIIBHOCTH HEpPABEHCTB. JIMHEWHBIE
HEpaBEHCTBA C OJHOW nepeMeHHOo. CHCTeMBI INHEWMHBIX HEPABEHCTB C OJHOW MEPEMEHHOIA.

DOyHKUUHA

[Honstue pynkuuu. O61acTh onpeneneHus U MHOKeCTBO 3HaueHU! pyHkimu. CrnocoOsl 3agaHus GyHKIUH.

I'paduk pynknuu. YUrenue cBoiicTB PpyHkumu mo e€ rpaduky. Ilpumepsl rpadukoB GyHKIHH, OTpaalomKUX peaabHBIC
MIPOLIECCHI.

OyHKIMK,  ONHUCHIBAIOIIME  TPAMYI0 U OOpaTHYH  MPONOPIMOHANBHBIE  3aBUCUMOCTH, HUX  Tpadukmu.
Oyukuun Y = X2, ¥ = X3, y = VX, y=|x|. [paduueckoe pemeHne ypaBHEHHIT U CHCTEM YPaBHCHHIA.

9 KJIACC

Yucja ¥ BLIYMCTIEHUS

ParmonanbHbple 4Yucia, HMppAIMOHAJbHBIC 4YHCIA, KOHEUYHbIE W OCECKOHEUHBIC JECATHYHbIE JApoOu. MHOXKECTBO
JNEUCTBUTENBHBIX YHCEN, JICHCTBUTEIbHBIC YHCIA KaK OCCKOHEUHBIC JECITUYHBIE JpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHUE
MEXY MHOKECTBOM JICHCTBUTEIBHBIX YUCEII U KOOPIMHATHOU MIPSMOM.



CpaBHeHUE NeHCTBUTEIBHBIX YHCEIl, apupMeTHYECKUEe JEHCTBUSA C JEHCTBUTEIbHBIMH YHUCIAMU.

Pa3mepbl 00BEKTOB OKPYIKAIOIIEr0 MUPA, JUIMTEILHOCTh IPOLECCOB B OKPYKAIOIIEM MUPE.

[TpubnuxénHoe 3HaYEHUE BEIUYMHBI, TOUHOCTh NpuOIMxkeHus. Okpyrinenue uucen. llpukuaka v oneHka pe3yiabTaToOB
BBIUYHCIICHUM.

YpaBHeHUS ¥ HEPABEHCTBA

JIuneliHoe ypaBHeHHE. Perienue ypaBHEHNM, CBOASIINXCS K TUHEWHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHUM, CBOASIIMXCS K KBaJApaTHbIM. bukBagpaTHoe ypaBHeHue. lIpumepst
pelieHns ypaBHEHU TPEThEN U YETBEPTOM CTENEHEN pa3I0KEHUEM HAa MHOKHUTEIH.

Pemenue aApoOHO-paliMOHaNbHBIX YpaBHEHUN. Penienue TeKCTOBBIX 3a/1a4 anredpanyeckumM METOIOM.

VYpaBHeHUE ¢ ABYMs IEPEMEHHBIMU U ero rpaduk. Pemenue cucreM ABYX JTUHEHHBIX YPABHEHHM C IByMsI IEPEMEHHBIMHU.
Pemenue cuctem NByX ypaBHEHHH, OJHO M3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpO#l creneHu. ['paduueckas nHTepnperanus
CHUCTEMBI YPABHEHUI C IBYMs IEPEMEHHBIMH.

Perienrie TeKCTOBBIX 3a1a4 aareOpandeckuM CrocoooM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienve nuHEHHBIX HEPABEHCTB C OJHOM NEpEMEHHOU. Pellenue cucreM JMHEUHBIX HEPABEHCTB C OJHOU NEPEMEHHOM.
KBanpartubie HepaBeHcTBa. ['padmyeckas nHTEpIpeTaltsi HEPABEHCTB M CHCTEM HEPABEHCTB C JIByMs IEPEMEHHBIMH.

DOyHKUUHA

KBagparuunas ¢hynkuus, e€ rpadguk u coiicta. [lapaGona, KOopAUHATHI BEPIIUHBI TapabOIIbl, OCh CHMMETPHUH MapadoJIbI.

Ipadukn Gpyskmmit: y = kx, y=kx + b, y=k/x, y=x3, y = VX, y = |x| , ¥ HX CBOMHCTBa.

YucaoBble M0OCI€10BATEIbHOCTH M NIPOIrPECCHH

[loHsiTHE YMCIOBOW TOCIEAOBATENIBHOCTU. 3aJaHue TOCIEA0BATEILHOCTH PEKYppEeHTHON (opmynoit u dhopmysoil N-ro
YJICHA.

Apudmernueckass U reoMmerpuueckas mnporpeccud. Dopmysbl N-T0  4ieHa apUPMETHYECKOM U T'eOMEeTpUYECKOM
IIPOTPECCUN, CYMMBI IIEPBBIX N YJICHOB.

N300pakeHne YIeHOB apu(PMETHUYECKONM W TEOMETPUYECKOW MPOrpeccuid TOYKaMU Ha KOOPAMHATHON TIJIOCKOCTH.
JInHeNHbIN U SKCIOHEHIUANbHBINA POCT. CI0KHbIE POLEHTHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMBI YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA



JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJIbTaThl OCBOCHHSI MPOTPAMMBbI YI4EOHOTO Kypca « AnreOpay XapakTepU3yITCs:
1) naTpuoTHYeCKoe BOCIUTAHME:

NPOSIBJICHUEM WHTEpeca K MPOIUIOMY U HACTOSIIEMY POCCHHCKOW MAaTEMAaTHKH, IIEHHOCTHBIM OTHOLICHHUEM K JOCTHIKCHUSM
POCCHUHCKUX MAaTEMaTHKOB W POCCHHCKOW MATEMAaTHUYECKOM INKOJBI, K HCIOJIb30BAHUIO ITHX JOCTH)KCHHUH B JPYTHX HayKax |
NPUKITAIHBIX chepax;

2) rpaKIaHCKOE U TYXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0S3aHHOCTEN IpaKJaHUHA U pean3aliy €ro npas, NPeJCTAaBICHUEM O MATEMAaTUYECKUX OCHOBAX
(YHKIMOHUPOBAHUSA PA3JIMYHBIX CTPYKTYp, SBJICHUW, MPOLEAYp TIpPa)xJaHCKOro oOlecTBa (HampuMep, BBIOOPBI, OIPOCHI),
TOTOBHOCTBIO K OOCYXKJIEHUIO 3TUYECKUX IPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM NPUMEHEHHEM JIOCTH)KEHHH HayKu, OCO3HAaHHUEM
BaXHOCTU MOPAJIbHO-3TUUYECKUX MPUHIIUIIOB B I€ATEILHOCTH YUEHOTO;

3) TpynoBo€e BOCIIUTAHME:

YCTAHOBKOW Ha aKTUBHOE Y4YaCTHUE B PEIICHUU NPAKTUUYECKHUX 3a7a4 MAaTEMATUYECKOU HAIIPABICHHOCTH, OCO3HAHUEM BaKHOCTHU
MaTEMaTHYECKOro 00pa30BaHMsI Ha MPOTSHKEHUM BCEW JKU3HU JUIS YCHEIIHOM MNPOQPECCHOHANBHON JEATENbHOCTH W PA3BUTUEM
HEOOXOIMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM M MOCTPOECHUEM MHWBUIYAIbHON TPAEKTOPUH 00pa30BaHUS U )KM3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTHYeCcKOe BOCIIUTAHUE:



CIIOCOOHOCTHIO K SMOIIMOHAIBHOMY M 3CTETUUECKOMY BOCIIPHITHIO MAaTEMAaTUYECKUX 0OBEKTOB, 3a/1a4, PEIICHUN, pacCyKICHU,
YMEHUIO BUJIETh MAaTEMAaTUUECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHMSI:

OpHEHTAIEH B ACSITEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAYUYHBIX MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS
YelioBeKa, MPUPOIbI U 00IECTBA, TOHUMAHNEM MaTeMaTHUYECKOW HayKH Kak c(hephl UeT0OBEUECKON NeTETLHOCTH, ITANIOB €€ pa3BUTHUS
Y 3HAYMMOCTH JUIA Pa3BUTHS LMBUWINA3ALUMU, OBJIAJCHUEM S3BIKOM MAaTEMAaTHKA M MaTEMAaTHYECKOW KYJbTYpOHW KaK CpPEACTBOM
MO3HAHUS MUPA, OBJIAJICHUEM MPOCTEUIIIMMA HABBIKAMHU MCCIEN0BATEIBCKON IEATEIBHOCTH;

6) pusnueckoe BocnuTanue, GopMUPOBaAHUE KYJIbTYPhI 3I0POBbS H IMOIHOHATBLHOT0 (JIATOMOTYYHS:

TOTOBHOCTHIO IPUMEHATh MaTEMAaTUIECKUE 3HAHUSI B UHTEPECAX CBOETO 3JI0POBBS, BEICHUS 3J0POBOT0 00pa3a *KU3HHU (310pOBOE
nuTaHue, cOaJaHCUPOBAHHBIN PEXKUM 3aHSATHH W OTHABIXA, peryispHas ¢u3nueckas aKTHBHOCThH), CPOPMUPOBAHHOCTHIO HaBBIKA
peduiekcuu, MPU3HAHUEM CBOETO IIpaBa Ha OIMOKY U TAKOTO K€ MpaBa APYroro 4yeloBeKa;

7) 3K0JIOTHYECKO€E BOCTIUTAHME:

OpHeHTaHHCﬁ Ha IMPUMCHCHUC MATCMATHUYCCKUX 3HAHUU JIJISI peuICHuA 3a71a4 B obJacTu COXPaHHOCTH Oprn(a}omeﬁ Cpcanbl,
IIJIaHUPOBAHUA IMOCTYIIKOB U OCHKH HMX BO3MOKHBIX MOCJICACTBUM I Oprmanmeﬁ Ccpcabl, OCO3HAHUCM T7100aJIbHOTO XapakTepa
SKOJIOI'MYCCKUX l'[pO6J'IeM nu HYTeﬁ HUX PCHICHUA;

8) amanTanus K H3MEHSIIOIIMMCS YCJTOBHSIM COMHATbHOI H MPUPOTHOI Cpeabl:

TOTOBHOCTBHIO K I[GI\/’ICTBI/ISIM B YCIIOBHAX HGOHpCI[CJ'IéHHOCTI/I, IMMOBBIMICHHUIO YPOBH: CBOEH KOMIIETEHTHOCTHU qcpe3 MPaKTHICCKYIO
ACATCIbHOCTb, B TOM YUCJIC YMCHHUC YUHUTHCA Yy IPYTUX J'IIOI[GI‘/'I, HpI/IO6p€TaTB B COBMECTHOM ACATCIBbHOCTHN HOBBIC 3HAHHNS, HABBIKU H
KOMIICTCHIIMH U3 OIIbITA APYIHUX;

HEO0OXOIMMOCTBI0O B (POPMUPOBAHUHM HOBBIX 3HAHUW, B TOM yucie (HOpMyIUpOBaTh WJIEH, MOHATHUS, TUIIOTE3bl 00 O0BEKTaxX U
ABJICHUSAX, B TOM UYHCJI€ paHEe HEU3BECTHBIX, OCO3HABATh ACPUIUTH COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH, MIaHUPOBATh CBOE
pa3BUTHE;



CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIIMIO, BOCIPUHUMATEH CTPECCOBYIO CUTYAIlMIO KaK BBI3OB, TPEOYIOIINI KOHTPMED,
KOPPEKTHUPOBATH IPUHUMAEMBIE PEIICHUS U IeUCTBUS, (HOPMYTUPOBATH U OLIEHUBATH PUCKU U TTOCIEACTBUS, (POPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiCTBUS

BazoBble Jjornyeckmne n1eiicTBHUA:

BBISIBISITh M XapaKTePU30BaTh CYIIECTBEHHBbIE MPHU3HAKKM MAaTEMaTHYECKMX OOBEKTOB, MOHATUN, OTHOLICHWH MEXIy MOHSTHIMH,
dbopMynupoBaTh OINpeaeieHHs MOHITHI, yCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KJIacCH(HKAIMHU, OCHOBAaHUS sl 000OUIeHUS U
CpaBHEHUS, KPUTEPHH MTPOBOAMMOIO aHAIN3a;

BOCIIPUHUMATH, (HOPMYIIMPOBAThH U MPeoOPa30BBIBATH CYXKACHUS: YTBEpIUTEIbHBIC U OTPHUIIATEIbHbIE, €IMHUYHbIEC, YACTHBIE U 001IHe,
YCIIOBHBIE;

BBISIBIISITh MaTEeMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOPEUUs: B (akTaxX, AAHHBIX, HAONIOJACHUSAX U YTBEPKICHUSX,
Mpeajgaratb KpUTEPUU AJIs BBISBICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUHIL;

JIeJ1aTh BBIBOJbI C MCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, A€TYKTUBHBIX U MHIYKTUBHBIX YMO3aK/IIOUEHUN, YMO3aKIIOUEHHUI 10 aHATIOTUY;
pa3buparh 10Ka3aTeabCTBA MATEMAaTHUYECKUX YTBEPKIACHHUH (MpsMble U OT MPOTHUBHOIO), IPOBOAUTH CAMOCTOSATEIHLHO HECIIOKHbBIE
JI0Ka3aTeNbCTBA MAaTeMAaTUYeCKUX (PaKTOB, BBICTpAUBATh apryMEHTAILMIO, MPUBOAUTH IMPUMEPHI U KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE PaCCyXJICHUS;

BbIOMpaTh CIOCOO pelieHusl yueOHOM 3ajauM (CpaBHHMBATh HECKOJIBKO BapHMaHTOB pEIIEHUs, BbIOMpaTh Haulosiee MOIXOASIIUNA C
y4€TOM CaMOCTOSTEIHHO BBIJICIICHHBIX KPUTEPUEB).



ba3oBble ucciieoBare/ibCKue 1€ MCTBUS.

UCTIOJIh30BaTh BOMPOCKHI KaK MCCIICOBATEIHCKUN MHCTPYMEHT TO3HAHUSA, (DOPMYJIMPOBATH BOIPOCH], (PUKCUPYIOIINE MPOTUBOPEUHE,
po0JIieMy, CAMOCTOSITEITLHO YCTaHABIUBATh HICKOMOE U JTAaHHOE, (POPMUPOBATH TUIIOTE3Y, apTyMEHTUPOBAThH CBOIO MO3UIUI0, MHCHHE;
NPOBOJHUTH MO CAMOCTOSITETIHHO COCTaBICHHOMY IUIAHY HECIIOKHBIA SKCIEPUMEHT, HEOOJNBIIOE MCCIENOBAHUE IO YCTAHOBICHUIO
0COOCHHOCTEN MaTEeMaTHYECKOTO 00BEKTa, 3aBUCUMOCTEH 0OBEKTOB MEKYy COOOI;

CaMOCTOSATEIHHO (OPMYITUPOBATH 0OOOIIECHUSI U BBIBOJBI 10 PE3yJbTaTaM MPOBEAEHHOTO HAOIIOACHUS, MCCICIOBAHMS, OIICHUBAThH
JIOCTOBEPHOCTD MOJYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB M 0000IIECHU;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, @ TAKIKE BBIJIBUTATh MPEAMOIOKCHHS O €T0 PA3BUTHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undgopmanueii:

BBISIBJISITH HEJOCTATOYHOCTH M M30BITOYHOCTH MH(GOPMAILINU, TAHHBIX, HEOOXOIUMBIX IS pPEIICHUS 3aa49H;

BBIOMpATh, aHAJIM3UPOBATH, CACTEMATU3UPOBATh M HHTEPIIPETHPOBATH HH(OPMAIINIO PA3TUYHBIX BUIOB U (DOPM MPECTABICHHUS;
BbIOMpaTh (HOpMY MpEACTaBICHUS MH(POPMAIIMA U WIUTFOCTPUPOBAThH PEIIaeMbIe 3aJa4d CXEMaMH, JuarpaMMaMu, WHOU Tpadukoi u
X KOMOMHaLUsAMY;

OLICHMBATh HAJIEXKHOCTh UH(POPMALIUU IO KPUTEPUSAM, IIPEATIOKEHHBIM YUUTENEM WK CHOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMmMmyHnKaTHBHBIC YHHBEPCAJIbHbIE Y4eOHbIC JCHCTBHSA:

BOCIIPUHUMATH U (HOPMYJIMPOBATH CYXKJCHHSI B COOTBETCTBUU C YCJIOBUSMHU U IENIIMU OOLICHMS, SICHO, TOYHO, TPAMOTHO BBIpAXKaThb
CBOIO TOYKY 3PEHHS B YCTHBIX M TUCHMEHHBIX TEKCTaX, AaBaTh IMOSCHEHUS MO XOAY PELIeHUs 33ala4i, KOMMEHTUPOBATh MOJTy4YEeHHBIN
pe3yibTarT;

B Xolle OOCYXJEHHUs 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYKIaeMOW TeMbl, MPOOJIEMbI, pelIaeMoil 3ajadu, BbICKa3bIBaTh WICH,
HalleJICHHbIE HA TMOWCK PEILIEHUs, COMOCTABIATH CBOM CYXIEHHUS C CYXACHUSAMH IPYIMX YYacTHHKOB Juanora, oOHapy>KuMBaTb
pa3auyuMe U CXOJICTBO MO3UIUI, B KOPPEKTHOHN hopme popMyInpoBaTh pa3HOIIACHS, CBOU BO3PAKEHHUS;

MPEACTaBIATh PE3YNbTAaThl PELIEHUs 3a/ayd, SKCIEPUMEHTA, HCCIEeNIOBaHUsA, IPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (opmaT
BBICTYIUICHHS C YYETOM 3a/1a4 IPEe3eHTAIMN 1 OCOOCHHOCTEN ayIMTOPUH;

MOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAaHIHOM U MHIMBUIyaJIbHOM paOOThI IPHU PELICHUU YYEOHBIX MAaTEMaTHUECKUX 3a/1a4;
NPUHUMATh 1€Jb COBMECTHOW JESATENbHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOM paboThl, pachpeleisTh BUAbI paloT,
JIOTOBapUBaThCS, 0OCYKIaTh MPOLECC U pe3yIbTaT paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;



y4acTBOBATh B IPYIIOBBIX opMax paboTsl (00CYKaeHHs, 0OMEH MHEHUSIMU, MO3TOBBIE IITYPMBI U IPYTHE), BBIMOIHATH CBOIO YacTh
paboThl M KOOPIAUHUPOBATH CBOM JACUCTBHSI C JPYTMMH YJI€HAMU KOMAaH/IbI, OLIEHUBATh KaUYE€CTBO CBOETO BKJIaJa B OOIIMI IPOIYKT MO
KpUTEPUSIM, CPOPMYIUPOBAHHBIM YYACTHUKAMHU B3aHUMO,ICHCTBUS.

PeryJisiTuBHBIE YHHBepPCaJIbHbIEe YUeOHbIE 1eiiCTBUA
Camoopranuzanus:

CaMOCTOSITEIHHO COCTABJIATH IJIaH, AJITOPUTM PEUICHUS 3aa4yu (MM €0 YacTh), BHIOMPATh CIIOCOO pelieHus ¢ YUYETOM UMEIOIINXCS
PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTYMEHTHUPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C Y4ETOM HOBOM MH(POPMAIIUH.

CaMOKOHTPOJIb, SMOIIMOHAIbHBIN HHTEJUIEKT:

BJIaACTb crocooamu CaMOIIPOBCPKHU, CAMOKOHTPOJIA IIpoLecCa U pe3yJibTaTa pCIICHUA MaTeMaTUYECKOM 3aJa4u,
MpeABUICTb TPYAHOCTHU, KOTOPBIC MOT'YT BOBHUKHYTH IMPHU PCHICHUHU 3aJd4M, BHOCUTH KOPPCKTUBLI B ACATCIBHOCTh Ha OCHOBC HOBBLIX
O6CTOHT€J’II)CTB, Haﬁ)leHHI)IX OHII/I6OK, BBISIBJICHHBIX TPYHHOCTeﬁ;

OLCHUBATL COOTBCTCTBHUC PC3YyJibTaTa ACATCIIBHOCTHU TIOCTABJIICHHOM II€IU U YCIIOBUAM, OOBSICHATH MNPpUYUHbI JOCTHXXCHUA WA
HCOOCTHXKXCHUSA LICJIN, HAXOIUTb OIHI/I6Ky, AaBaTb OLCHKY l'IpI/IO6p€TéHHOMy OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI
K xonIty oOyueHnus B 7 kjiacce 00y4JarOmMICs MOTYYUT CIACAYIOIIUE TPEAMETHBIC PE3yIbTaThI:

Yucsia 1 BBIYHMCJICHUSA

BrImoniHATh, codeTast yCTHBIE ¥ MUChbMEHHBIE MPUEMBI, apu(MEeTHUECKHe ACHCTBUS C PAIIMOHATBLHBIMH YHCIAMHU.

HaxonuTe 3HaueHUs YUCIOBBIX BBIPAKEHUI, MPUMEHITh Pa3HOOOpa3HbIE CHOCOOBI W MPUEMBI BBIYUCICHUS 3HAYCHUUN
JIPOOHBIX BBIPAKEHH, COJlepxKaIuX OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.

[lepexoauTh OT omHON (OPMBI 3aMKCH YHUCEN K JOPYyro (mpeoOpa3oBBIBATH JACCATHYHYIO APOOh B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCATUIHYIO, B YACTHOCTH B OECKOHEUHYIO JCCATHYHYIO IPOOD).



CpaBHUBATH U YIIOPSAAOYMBATH PALlMOHAJIBHBIC YUCIIA.

OKpyrJsTh yncna.

BBINOJIHATE TPUKUAKY U OLEHKY pe3ysibTaTa BBIYMCICHHWH, OLICHKY 3HAYEHUN YMCIIOBBIX BbIpAXEHUU. BBINOIHATH
JNEUCTBHS CO CTENIEHSMH C HATYPaJIbHBIMU MMOKA3aTEIISMH.

[IpuMeHATh TPU3HAKK JETUMOCTH, Pa3J0KEHUE HA MHOKUATEIN HATYPAIbHBIX YUCET.

Pemrate nmpakTUKO-OPUEHTUPOBAHHBIE 3aJa4M, CBSI3aHHBIE C OTHOLIEHWEM BEJHMYMH, MPOMNOPLUOHAIBHOCTBIO BEJIWYHH,
MIPOLICHTAMHU, HHTEPIPETUPOBATh pE3yJNbTaThl pELICHHS 3a7ad € Y4YETOM OrpPAaHUYEHUN, CBS3aHHBIX CO CBOWCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

AJireOpanyecKue BbIpasKeHHU s

Hcnonb3oBaTh anredpanuyecKkyto TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTh €€ B MPOIIECCe OCBOCHUS y4eOHOIro MaTepHaiia.

HaxoauTe 3HaueHust OyKBEHHBIX BBIPAXXEHUN MPH 3aJaHHBIX 3HAYEHUSAX TIEPEMEHHbIX.

BrimonHaTh TpeoOpa3oBaHUs 1EJIOT0 BBIPAKEHUS B MHOTOWIEH MPUBEJACHUEM IMOJOOHBIX CIAraéMbiX, PAacKpbITUEM
CKOOOK.

BbInosiHATh yMHOXKEHHE OJJHOUYJIeHA HA MHOTOYJIEH U MHOTOYJIeHa HA MHOTOYJIEH, TPUMEHSTh (POPMYIIbI KBaJpaTa CyMMBI
U KBaJpaTa pa3HOCTH.

OcyiecTBIsATh pa3iioKeHUE MHOTOWICHOB Ha MHOXHTENIM C TOMOIIBI0 BBIHECEHMSI 32 CKOOKM OOIIEro MHOXKHTEIS,
TPYIIIUPOBKY CJIaraeMbIX, MPUMEHEHHUs (POPMYIT COKPAIIEHHOTO YMHOXKEHHUS.

[TpumensTy peoOpa3oBaHUsi MHOTOWICHOB [IJISl PEIICHUs Pa3IUYHbIX 3a7ad M3 MAaTEMaTUKHU, CMEXKHBIX MPEIMETOB, U3
peATbHON MPAKTUKH.

Hcrnons30BaTh CBOMCTBA CTENEHEH ¢ HATYPaAIbHBIMU MTOKA3aTEIIMH IS PeoOpa30BaHMs BEIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA

Pemare nuHElHBIE ypaBHEHHS C OJHOW IEPEMEHHOW, MPHUMEHSS MpaBWiIa MEpexoja OT HCXOJHOTO YpPAaBHEHHUS K
PAaBHOCHIIBHOMY eMY. IIpoBepATh, ABISIETCA M YUCIIO KOPHEM YPaBHEHMUS.

[TpumMenaTh rpaduyeckue METOAbl IPU PEIICHUH JIMHEHHBIX YPABHEHUM U UX CUCTEM.

[TonGupaTte npuMepsl nap YUCe, IBISIOMIMNXCS PEHICHHEM JIUHEHHOrO0 ypaBHEHUS C ABYMS IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOM IJIOCKOCTH IpauK JUHEHMHOTrO ypaBHEHHS C JIBYMsI MEPEMEHHBIMH, MOJB3YSICh IpadUKOM,
IIPUBOJUTH IIPUMEPHI PEIICHUS YPABHEHUS.

Pemats cuctemsl ABYX IMHEHHBIX YpaBHEHUH C IByMsI IEPEMEHHBIMU, B TOM YHCIIE TPapUUECKH.

CocTaBisTh U pemiaTh JMHEHHOE YPAaBHEHHE WM CUCTEMY JIMHEWHBIX YPABHEHHI IO YCIIOBHUIO 33Ja4H, HHTEPIIPETUPOBATH
B COOTBETCTBUH C KOHTEKCTOM 3a/1a41 ITOJy4YECHHBIM pe3yJIbTaT.



DyHKUUH

N300pakaTh Ha KOOPJIAWHATHON MPSIMOW TOYKH, COOTBETCTBYIOLIME 33aJJaHHBIM KOOpAMHATAM, JIy4H, OTPE3KH, HHTEPBAJIbI,
3aMMChIBATh YUCIIOBBIE TPOMEKYTKU Ha alreOpandyeckoM si3bIKe.

OtmeyaTh B KOOPJMHATHOW IJIOCKOCTH TOYKHM MO 3aJaHHBIM KOOPAMHATAM, CTPOUTH TI'paUKU JUHEHHBIX (QYHKUIUH.
Crpouts rpapuk QyHKIHMM y = [X|.

OnuceiBaTh ¢ MOMOILIBIO (PYHKIMH M3BECTHBIE 3aBUCHUMOCTU MEXAY BEIMYMHAMH: CKOPOCTh, BPEMsI, pacCTOsIHUE, 1IeHa,
KOJMYECTBO, CTOMMOCTb, IPOU3BOAUTENIBHOCTD, BpeMsi, 00bEM pabOTHI.

HaxoauTe 3HaueHne QpyHKIMM 110 3HAYEHUIO €€ apryMeHTa.

[lonumaTte rpadpuyeckuil cnocod mpeacTaBieHUs U aHaiIu3a UHQOpMAIMU, U3BJIEKATh U UHTEPIPETUPOBATH MH(POPMALIHIO
U3 rpa@UKOB peasibHbIX MPOIECCOB U 3aBUCUMOCTEH.

K koHI1y 00yuenus B 8 kiacce 00ydaromuiics MoyduT CIEIyIOINE IPEIMETHbIE PE3YyIbTaThl:

Yucaa ¥ BBIYUCJICHUS

Hcnonb3oBaTh HadalbHBIE TPEACTABICHUS O MHOXECTBE JCWCTBUTEIBHBIX YMCEN JJIi CPAaBHEHMS, OKPYIJICHUA U
BBIUMCIICHUHN, N300paXKaTh ACHCTBUTENBHBIC YUCIIA TOUKAMU HA KOOPJIUHATHOUN MPSIMOH.

[IpumensaTe mnoHATHE apUPMETUYECKOTO KBAJPATHOTO KOPHS, HAXOAWTh KBAJApPATHbIE KOPHHU, HCIIONB3Ys TPHU
HEOOXOJIMMOCTH KaJIbKYJISITOP, BBITIOJHATH MPEe0Opa30oBaHus BhIpAKEHUN, COACPKAIIUX KBAJAPAaTHbIE KOPHH, UCTIOIB3Ysl CBOMCTBA
KOpPHEH.

Hcnonb3oBaTh 3amucu OOJIBIINX M MAJIBIX YUCEN C MOMOIIBIO IECITUUHBIX po0ei u cTeneHeit uncna 10.

AJireOpanvecKne BbIpasKeHHU s

[IpuMeHsATh TOHITHE CTETICHH C LENBIM MOKA3aTEIEeM, BBIIIOIHITH MPEe0Opa30BaHMs BhIPAXKEHUHN, COMEPKAIIUX CTETICHH C
LIEJIBIM [TOKAa3aTEIIEM.

BBIONHATE  TOKJECTBEHHBIE MPEoOpa30BaHUS PAINMOHATBHBIX BBIPAXKEHUH HA OCHOBE TMpPaBUI JEHCTBUN HAJ
MHOTOWICHAMH U anreOpandecKuMu JpOoOsSMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUICH HA MHOKHUTEIH.

[IpumensTs npeoOpa3oBaHUsl BBIPAXKEHUW ISl PELICHUS] PA3IMUHBIX 3a7a4 U3 MATEMaTUKH, CMEXHBIX MPEIMETOB, U3
pealbHOM IPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA



Pemate nuHeliHbIe, KBaApaTHbIC YPABHEHUS U PALlMOHAJIIBHBIC YPABHEHUS, CBOIAILMECSA K HUM, CUCTEMBI JIBYX YPABHEHUH C
IBYMsI IIEPEMEHHBIMH.

[IpoBoauTh mpocTENIINE MCCIEIOBAaHUS YPAaBHEHUM M CHCTEM YpaBHEHHUI, B TOM YHUCIE C MPUMEHEHUEM IpadruecKux
npeacTaBiieHui (yCTaHABIMBATh, UMEET JIM YpaBHEHUE WM CUCTEMA YPABHEHUI peLIeHUs, €CIH UMEET, TO CKOJIBKO, U TIpOoYee).

[lepexonuth OT cloOBeCHOM (HOPMYIHMPOBKHU 3a/laud K €€ anreOpandeckoil MOJETu C MOMOIIbI0 COCTABJICHUSI ypaBHEHUS
WJIA CUCTEMBI YPAaBHEHUW, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a1a4y IOJIyYECHHBIN pE3ysbTar.

IIprMeHAT, CBOWCTBA YHCIIOBBIX HEPABEHCTB Il CPAaBHEHMS, OLIEHKHU, peEllaTh JIMHEHHBIE HEPAaBEHCTBA C OJHOM
NEPEMEHHON U UX CUCTEMBI, AaBaTh IpayUuECKyI0 WIUTFOCTPALIMIO0 MHOKECTBA PEICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUH

[lonumaTe ¥ MCHONB30BaTh (DYHKIIMOHAJIBHBIE MOHATUSA U S3BIK (TEPMUHBI, CUMBOJIMYECKHE O003HAYEHUS), ONPEICISITH
3HaueHue (PYHKIMH 10 3HAYEHHUIO apryMEHTa, ONpeIesiTh CBOMCTBA (QYHKIMHU 110 €€ TpaduKy.

Ctpoutsb rpaduku d7eMeHTapHBIX QYHKIIUNA BUJIA:

y=k/x, y=x2, y=x3,y = |x|, y = VX, OIIHCHIBATH CBOMCTBA YHCIOBOIl QYHKIHH 110 e TpaduKy.

K xon1iy oOyueHnust B 9 kiacce 00y4Jaromuiics MOTyYUT CIASAYIONIUE TPEAMETHBIE PE3YIbTaThI:

Yucaa v BIYMCICHUSA

CpaBHUBATh U YNOPSAAOUYMBATH PALMOHAJIBHBIE U UPPALMOHAIBHBIE YHCIIA.

Breimonuars apudmerndeckue JEHCTBUS C pallMOHAIBHBIMU UYHWCIAMHU, COYeTas YCTHbIE M THUCHBMEHHBIE MPHUEMBI,
BBIIIOJIHSITh BBIYUCIIEHUS C UPPALIMOHAIILHBIMH YHCIIAMH.

HaxonuTh 3HaU€HUS CTEMEHEN C LENBIMH MOKA3aTeNIIMU U KOPHEHN, BBIYUCIIATh 3HAUEHUS YNCIOBBIX BBIPAKECHHIA.

OKpyTIJIsITh AE€HCTBUTENIBHBIE YNCIIA, BBITOIHATH MPUKUAKY PE3YJIbTaTa BBIYMCICHUN, OLEHKY YMCIOBBIX BHIPAKECHHIA.

YpaBHeHusI 1 HEPABEHCTBA

Pemate nuHeiiHBIe W KBaJpaTHBIC ypAaBHEHWsI, YpPaBHEHUs, CBOISIIMECS K HHUM, MPOCTEUINE APOOHO-pAIMOHATILHBIC
YpaBHEHUS.

Pemate cucTeMbl ByX JIMHEWHBIX YPAaBHEHHMU C JIByMS IIEPEMEHHBIMU U CUCTEMBI JBYX YPABHEHUH, B KOTOPBIX OJHO
YPaBHEHUE HE SIBIISIETCS JINHEWHBIM.

Pemiath TekcTOBBIE 3aaud alreOpaunvdecKuM CIOCOOOM C TOMOUIBIO COCTABJIEHHSI YpaBHEHHUS WM CHUCTEMBI JABYX
YPaBHEHUU C IByMsI IEPEMEHHBIMU.

[TpoBoauTH TIpOCTEUIIINE MCCIIEIOBAHUS YPAaBHEHUM M CHCTEM YpaBHEHHWH, B TOM YHCJIE C MPUMEHEHUEM Tpadrueckux
MpeACTaBICHUN (yCTaHABINBATh, UMEET JIM YPABHEHUE WJIM CUCTEMA YPABHEHU I PEIICHUS, €CJIU UMEET, TO CKOJIBKO, U IIpoUee).



PemaTte nuHeliHblE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh PEIICHWE HEPABEHCTB HA YMCIOBOW MHPSIMOM,
3aMMChIBATH PEIIEHUE C IOMOIIbIO CUMBOJIOB.

PemaTte cucteMbl JMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIOYAIONIME KBAJAPATHOE HEPABEHCTBO, M300paKaTh
pElIeHHE CUCTEMbl HEPABEHCTB HA YHCIOBOM MPSIMOM, 3aIIMCHIBATH PEIIEHUE C OMOIIbIO CHUMBOJIOB.

Hcnonb3oBaTh HEPABEHCTBA IPU PELICHUH PA3IMYHBIX 3a/1a4.

DyHKUUH

PacnioznaBaTh (pyHKIIMM HM3y4eHHBIX BHUJOB. lloka3piBaTh CXeMAaTHMYECKH PACIHOJIOKEHUE HA KOOPJIWHATHOM IMJIOCKOCTH
rpadukoB ¢GyHkimi Buga:y =KX,y =kx+b,y=k/ix,y=ax2 +bx+c,y=x3,y= VX, y = |X|, B 3aBHCHMOCTH OT 3HAYCHHI
K03 (HUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIUH.

Ctpoutb u n3o0paxarb cXeMaTHYECKU rpauKi KBaAPAaTUYHBIX (PYHKIMH, ONMUCHIBATh CBOMCTBA KBaJAPATUUHBIX (DYHKIUI
1o ux rpaduxam.

PacrioznaBaTh KBaJlpaTHUHYIO (PYHKIMIO 11O (pOopMyJie, TPUBOIUTH MPUMEPHI KBAAPATUUHBIX (DYHKIIMN U3 pealbHON KU3HH,
(bu3MKHU, TEOMETPHH.

YucsioBble MOCI€10BATETbHOCTH U MIPOrpPeccCuu

PacnioznaBaTh apumMeTHUECKyI0 M T€OMETPUUECKYIO MPOTPECCUU MIPH Pa3HbIX CIOCO0aX 3a1aHMUs.

BbINOIHATE BBIYMCIIEHUS € HUCHOJb30BaHUEM (OPMYJ N-r0 4YieHa apuPMETHUYECKOW U T€OMETPUYECKOW IMporpeccui,
CYMMBI NIEPBBIX N YJICHOB.

N300paxkaTh WieHbI OCIEI0BATEIbHOCTH TOUKAMH HAa KOOPAMHATHOM MIOCKOCTH.

Pemate 3amaum, CBsI3aHHBIE C YHUCJIOBBIMU IIOCJIEJIOBATEIBHOCTSAMHU, B TOM YHUCIE 3aJaydl M3 peaJbHOH XKU3HU (C

UCIIOJIb30BAHUEM KaJIBKYJISITOPA, IIUGPOBBIX TEXHOIOTHI).
TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
Ne /i HanmenoBaHue pa3aesioB U TEM MPOTrPaMMBI KonnyecTBo yacoB DnexkTpoHHbIE (IU(PPOBLIE)
Bcero Kontpoababie padoThl [IpakTudeckue paboThl 00pa3oBaTeIbHBIC PECYPCEL

1 Yucna u BeruncieHus. Parmonanpabie uncia 25 1 BequTe 3HadeHne  [[bubmmotexa [JOK
https://m.edsoo.ru/7f415b90]]

2 Anrebpandeckue BbIpaXCHHSI 27 1 BBequTe 3HadeHne  [[bubmmotexka [JOK
https://m.edsoo.ru/7f415b90]]

3 VYpaBHEeHUS U HEpPABEHCTBA 20 1 BBeute 3HayeHne  [[bubnuorexa [IOK

https://m.edsoo.ru/7f415b90]]


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

Ne n/nt HanmenoBanue pa3neinoB U TeM IporpaMmbl

KomnnuectBo yacos

Bcero Kontponbsnsie paboTsl [IpakTrueckue paboTb

4 Koopaunater u rpaduku. OyHKnmu 24
5 [ToBTOpEeHME U 0000IIEHIE 6
J1o0aBUTB CTPOKY
OBUIEE KOJIMYECTBO YACOB I10 102
I[MTPOI'PAMME
8 KVIACC
Ne HanmeHnoBanue pa3aennoB 1 TEM IpOrpamMMBbl
/T
1 Uucna u Beruncnenus. KajgpaTHeie KOpHU
2 Uucna u Beruncienns. CTEneHb ¢ LebIM
IIOKa3aTeyeM
3 Anrebpanueckue BoipakeHus. KBagpaTHbiii
TPEXUJICH
4 Anreb6panueckue BelpaxeHus. AnreOpanyeckas
IpoOb
S VYpaBHeHMs U HEpaBeHCTBA. KBajpaTHbIEe ypaBHEHUS
6 VYpaBHeHus U HepaBeHCTBA. CUCTEMBI YPaBHEHUM
7 VYpaBHeHus U HepaBeHCTBa. HepaBeHcTBa
8 @yHkunud. OCHOBHBIE HOHITUS

Bcero

15

7

15

15

13

12

5

DnekTpoHHbIe (ITU(POBHIL)
oOpaszoBaresbHbIE PECYPChHI

[[bubanoTeka IIOK

https://m.edsoo.ru/7f415b90]]

[[BubanoTeka ITOK

https://m.edsoo.ru/7f415b90]]

1 BBEIUTE 3HAUECHUE
1 BBEJUTE 3HAUCHUE
5 0
KomnuectBo "acos
KoHTposibHBIE IIpakTrnueckue
paboTsI paboThI

BBCAUTC 3HAUYCHUC

BBCAUTC 3HAUYCHUC

BBCAUTC 3HAUYCHUC

BBCIUTC 3HAUYCHUC

BBCIUTC 3HAUYCHUC

BBCAUTC 3HAUYCHUC

BBCAUTC 3HAUYCHUC

BBCAUTC 3HAUYCHUC

BBCAUTC 3HAUYCHUC

BBCAUTC 3HAUYCHUC

BBCIUTC 3HAUCHUC

BBCIUTC 3HAUCHUC

OnekTpoHHbIe (IU(POBbHIE)
00pa3oBaTeNbHbIE PECYPCHI

[[BubnuoTeka IIOK
https://m.edsoo.ru/7f417af8]]

[[BubauoTeka [JOK
https://m.edsoo.ru/7f417af8]]

[[BubauoTeka [JOK
https://m.edsoo.ru/7f417af8]]

[[bubmaunoTeka LJOK
https://m.edsoo.ru/7f417af8]]

[[BubmuoTteka [ITOK
https://m.edsoo.ru/7f417af8]]

[[Bubmuoreka [ITOK
https://m.edsoo.ru/7f417af8]]

[[BubmmoTreka [ITOK
https://m.edsoo.ru/7f417af8]]

[[BubmmoTreka [IOK
https://m.edsoo.ru/7f417af8]]


https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

Ne HanmenoBanue pasnesios U TEM IPOrpamMMBbl KousmmuectBo yacos
/1 Bcero KontponbHsbie IIpakTrnueckue
paboThl paboThI

9 Oyukuun. Yucmossie ()yHKIUH 9 BBEJIUTE 3HAYCHUE BBEJIUTE 3HAYCHUE
10 TloBTopenue u 06oOMICHHE 6 1 BBEJIMTE 3HAYECHUE
Jlo0aBUTB CTPOKY
OBIIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 102 5 0
9 KJIACC

Ne HanmenoBanue pa3nenos v TeM MPOrpaMMBI KonnuectBo yacoB

/i Bcecero  KontposbHble IIpaxTrnueckne

paboTsI paboThI
1 Uucna v BeruncieHus. [[elicTBUTENBHBIE YUCTIa 9  BBeAWTE 3HAYCHWE  BBEAMTE 3HAYCHUE
2 VYpaBHEHUS U HEPABEHCTBA. Y paBHEHUS C OJIHOM 14 1 BBE/INTE 3HAYECHHUE
NIEPEMEHHOMN

3 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI YpPaBHEHUM 14 1 BBCIUTE 3HAUCHHE
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 BBCIUTE 3HAYCHHE
S5 OyHKIMU 16 1 BBEJIMTE 3HAUCHUE
6 YucIioBbIE ITOCIE0BATEIBHOCTH 15 1 BBEJUTE 3HAUCHUE
7 [ToBTOpeHue, 06001ICHNE, CUCTEMATH3AIIUS 3HAHUM 18 1 BBE/IUTE 3HAUCHUE
J106aBUTH CTPOKY
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0

DnekTpoHHbIe (ITU(POBHIL)
oOpazoBaresbHbIE PECYPChI

[[bubauoTeka [JOK
https://m.edsoo.ru/7f417af8]]
[[bubauoTeka [JOK
https://m.edsoo.ru/7f417af8]]

DnexTpoHHble (IU(POBHIE)
00pazoBaTebHbBIE PECYPCHI

[[BubnuoTeka IIOK
https://m.edsoo.ru/7f419d08]]

[[BubauoTeka IJOK
https://m.edsoo.ru/7f419d08]]

[[BubmauoTeka IJOK
https://m.edsoo.ru/7f419d08]]

[[bubmauoTeka [JOK
https://m.edsoo.ru/7f419d08]]

[[bubmauoTeka [JOK
https://m.edsoo.ru/7f419d08]]

[[Bubmuoreka [IOK
https://m.edsoo.ru/7f419d08]]

[[Bubmuoreka [ITOK
https://m.edsoo.ru/7f419d08]]


https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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YYEBHO-METOANUYECKOE OBECIHIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYEHUKA

» Anre6pa, 8 kinacc/ MakapsiueB FO.H., Munntok H.I'., HemmkoB K.W. u apyrue; nox penakuueit TensikoBckoro C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocBemenne

» Anre6pa, 9 kinacc/ MakapsiueB FO.H., Munmtok H.I'., Hemiko K.W. u apyrue; nox penaxuueii TensikoBckoro C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocBemenue

* Matematuka. Anre0pa: 7-i1 kiacc: 0a30BbIi ypoBeHb: yueOHUK, 7 kinacc/ MakaperueB FO.H., Munatok H.I'., Hemkos K.U. u
npyrue; nox pen. TemskoBckoro C.A., AkimonepHoe o6miectBo «M3narensctBo «IIpocsemnienue

Munmiok M.B. Anrebpa: pabouast Terpanpb 1t 7 kinacca/M.b. Muntok, H.I'. Muniok.

Munmiok M.B. Anre6pa: pabouast Tetpanb s 8 kiacca/M.b. Muntok, H.I'.Muniok.

Munntok M.B. Anrebpa: pabouast Tetpanb 1 9 kinacca/M.b. Munnrok, H.I'.Muniok.

METOANYECKHUE MATEPHAJIBI J1JIAA YUUTEJIA

Koxor B.H. Ypoxku anre6psl B 7-9 knacce: kuura s yuurens/B.U.Koxos, I'.J].Kapramiega.
3BaBuu JI.U. [lunakruueckue marepuaisl mo anreope. 7-9 knaccel/JI.U. 3BaBuy, JI.B. Ky3nenosa, C.b. CyBopoBa

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
bu6mnorexa IIOK



