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MNOACHUTEJIBHAS 3AIINCKA

Anrebpa SBISIETCS OJHUM W3 OMOPHBIX KYPCOB OCHOBHOTO 00Iero odpa3o-
BaHUs: OHAa oOecredynBaeT H3YYCHHE [PYTHX AUCIUIUINH, KaK €CTeCTBEHHO-
HAy4YHOTO, TaK ¥ TYMaHUTAPHOTO IMKJIOB, €€ OCBOCHHE HEOOXOAMMO ISl POJI0JI-
JKEHHUs 00pa30BaHMS W B IMOBCEIHEBHOW XU3HU. Pa3BuTne y 0o0y4aromuxcs Hay4-
HBIX TMPEACTABICHUN O MPOUCXOXKACHUM M CYITHOCTH anredpamdeckux abcTpak-
Ui, Croco0e OTpaKEHUSI MAaTEeMAaTHISCKOW HAYKOW SBIICHUH U TIPOIECCOB B MPH-
pojzie 1 OOIIECTBE, POJIM MAaTEMAaTHUYECKOTO MOJICIMPOBAHUS B HAYYHOM MO3HAHUU
U B MPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS U KAaYECTB
MBIIIICHUS, HEOOXOIUMBIX TS aanTalliid B COBPEMEHHOM IH(PPOBOM 0OIIIECTBE.
N3yuenne anreOpbl oOecrneunBaeT pa3BUTHE YMEHUs HA0JI01aTh, CPABHUBATh, Ha-
XOJIUTh 3aKOHOMEPHOCTH, TPeOYeT KPUTHUUYHOCTH MBIIUICHUS, CIIOCOOHOCTH apry-
MEHTHUPOBAaHHO 0OOCHOBBIBATH CBOM JIEUCTBUS W BBIBOJIBI, (POPMYIUPOBATH YTBEP-
xaeans. OcBoeHue Kypca anreOpsl 00ecreynBaeT Pa3BUTHE JIOTHUECKOTO MBIIILIe-
HUS 00YyYaromuXcs: OHM MCIIOJB3YIOT JNEAYKTUBHBIC M MHIYKTHBHBIC PacCyKIIe-
HUsA, 0000IIEHNE W KOHKpETH3alluio, abcTparupoBanue M aHajoruto. OOydeHue
anredpe TpeanojaraeT 3HAYUTEIbHBIM OOBEM CaMOCTOATENHHON NEATeTLHOCTH
00y4YaroIIMXcs, MOATOMY CaMOCTOSITEILHOE PEIICHUE 3a/1a SIBJISIETCS peain3alueit
NEATEeTLHOCTHOTO IPUHITUTIA OO YICHHSI.

B ctpykType mporpammbl yueOHOTO Kypca «Anredpa» s OCHOBHOTO 001IIe-
ro oOpa3oBaHUsi OCHOBHOE MECTO 3aHMMAIOT COJEPKATEIHHO-METOIUYECKUE JIH-
HUU: «Yucna U BBIYUCICHUSY, « ANreOpandyeckrue BoIpaXKeHUS», « Y paBHEHUS U He-
paBeHCTBaY, «DyHKIMM». Kaxkmas U3 3TUX coaepKaTeIbHO-METOINYECKUX JIMHUN
pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET M3YUYEHUS Kypca, B3aUMOICHCTBYS C JIpy-
TMMH ero JUHUAMU. B Xo/1e u3ydeHus yaeOHOTro Kypca 00yJaroIuMCs IIPUXO0IAT-
Csl JIOTUUECKH PacCyXXJaTh, MCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B
CBSI3M C 3TUM B MpOrpaMMy Y4eOHOTo Kypca «AJredpa» BKIIIOUYEHBI HEKOTOPHIC
OCHOBEI JIOTHKH, MTPEACTABICHHBIC BO BCEX OCHOBHBIX Pa3zeiiax MaTeMaTHIEeCKOTO
o0pa3oBaHUs W CIOCOOCTBYIOIIME OBJIAJACHUIO OOYYaIOIMMUCS OCHOB YHHUBEp-
CAJIBHOTO MAaTEMaTU4eCKOTO s3bika. CoepiKaTebHON U CTPYKTYpHOH OCOOCHHO-
CTBIO y4eOHOTO Kypca « Anrebpay sIBISETCS €ro MHTErPUPOBAHHBIN XapaKkTep.

Conepxanve JuHuM «Yucna W BBIUYMCICHUS» CIYXKUT OCHOBOHW ISl Jajlb-
HEHIIero n3y4eHuss MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y O0yUYaOIIUXCSI JTOTH-
YECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJTH30BATHCS AITOPUTMAaMHU, a TaK-
XK€ TPUOOPETCHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX IS TOBCEIHEBHOU
KU3HH. Pa3BUTHE MOHATHS O YKCIIE HA YPOBHE OCHOBHOTO OOIIETO 0O0pa3oBaHUS
CBSI3aHO C PAalMOHAIBGHBIMH WM HPPAIMOHATBHBIMU YHCIaMHU, (OPMUPOBAHUEM



MPEACTABICHUN O JEHCTBUTEILHOM YHKCIIE. 3aBEPIICHUE OCBOCHUS YUCIOBOM JH-
HUUM OTHECEHO K CpeIHEMY 00I1eMy 00pa30BaHHUIO.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHMs] U HEPABEHCTBA» CHOCOOCTBYET (POPMHUPOBAHHUIO Yy OOYUaIOIIMXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pEelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX NMPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 337a4. Ha ypoBHE OCHOBHO-
ro oOmiero oOpa3oBaHus yueOHBIH MaTepuan TPYHIUPYETCs BOKPYT PallMOHAIb-
HBIX BbIpaKEHUU. AlreOpa JEMOHCTPUPYET 3HaUCHUE MAaTEeMaTUKU KaK S3bIKa ISt
MIOCTPOCHUSI MAaTEMATHUYECKUX MOJIENICH, OMKMCAHUs MPOLIECCOB U ABJICHUN peallb-
HOTO Mupa. B 3amaun oOydyeHus anreOpe BXOAAT TakKe JajdbHEHIIee pa3BUTHE ajl-
TOPUTMUYECKOTO MBILIEHUSI, HEOOXOANUMOT0, B YaCTHOCTH, JUIsl OCBOEHHS Kypca
nH(pOpMAaTHKHU, U OBJIaJCHUE HABBIKAMU JEAYKTUBHBIX paccyxiaenuil. [Ipeobdpazo-
BaHUE CHUMBOJIBHBIX ()OPM CIOCOOCTBYET Pa3BUTHIO BOOOpPaXEHUsI, CIIOCOOHOCTEN
K MaTEMaTU4YE€CKOMY TBOPUYECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YarOIIMMUCS 3HAHUK O (PYHKLIMSIX KAaK BaKHEHIIeH MaTeMaTH4ecKOM MOJIEIn
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3yueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHHSI UCIIOJIb30BaTh PA3JINUHbIC BbIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKHU —
CJIOBECHbBIE, CHMBOJIMYECKHUE, TpapuuecKkue, BHOCUT BKIaa B (GOPMUPOBAHKE MPEI-
CTaBJICHUM O POJIM MAaTEMATUKHU B PA3BUTUU LIUBUIIU3AINHU U KYJIbTYPBHI.

CornacHo yyeOHOMY MiaHy B 7—9 Kiaccax u3ydaercsl y4eOHbIH Kype «AJ-
reOpa», KOTOPBIN BKJIFOUAET CJIEAYIONIME OCHOBHBIE pa3/iebl cojepkanus: «Hucna
U BBIUYUCIICHUS», «ANTeOpandecKkue BhIPAKEHUSD, «YPABHCHUS U HEPABEHCTBAY,
«DYHKIIUW.

Ha u3yuenue yueOHoro kypca «Anredpay» orBoaurcs 306 yacos: B 7 kiacce
— 102 yaca (3 yaca B Hezemnto), B 8 kiacce — 102 vaca (3 yaca B Henento), B 9 knac-
ce — 102 gaca (3 gaca B HeeIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECSTHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k npyroi. [loHsATHE pallMOHATBLHOTO YKCTIA, 3alUCh, CPABHEHUE, YIIOPS0-
YUBAaHUE PAlMOHAIBHBIX YHcCeNl. Apu(MEeTHUECKUE ACUCTBUS C palMOHAIbHBIMU
yucnamu. Pelienne 3a1ad u3 peanbHOW MPAaKTUKU HAa YacTH, HA IPOOH.

CreneHb ¢ HaTypaJbHBIM IMOKAa3aTelIeM: OINpEAeNIeHHEe, MPeoOpa3oBaHUE BbI-
pakeHUIl Ha OCHOBE OIpEAENICHUs, 3aIUCh OonblInX uucen. [IpoueHTsl, 3anuch
IPOLEHTOB B BUJE JpoOU U JpoOU B BUJE MPOLEHTOB. TpU OCHOBHBIE 33Jaud Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpruMeHeHnEe NPU3HAKOB IEIMMOCTH, PA3JI0KEHUE HA MHOKUATEIN HATYypAJIb-
HBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHCJIE MpsMas U oOpaTHasi IPOMOPIIMOHATb-
HOCTH.

AJuiredOpanyecKue BbIPpaKeHUA

[IlepemeHHBIE, YNCITIOBOE 3HAYCHUE BBIPAKEHUS C IEPEMEHHOMU. JlomycThMBbIe
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXAY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo dpopmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAKEHUH,
TOXJIECTBEHHO PaBHBIC BBIPAKEHHUS, MPaBUIa MPeoOpa3oBaHus CyMM U MPOU3BE-
JIEHUH, MpaBUJIa PACKPBITHS CKOOOK U MPUBEIEHUS MOJOOHBIX CIaraeMbIX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpHouwiensl U MHOTOWIEHBI. CteneHb MHOrowIieHa. CioXeHue, BhIYUTAHHUE,
YMHOXXEHHUE MHOIO4JIeHOB. POpMYJbl COKPAIIEHHOTO YMHOKEHMS: KBAJpaT CyM-
MBI ¥ KBaapar pasHocTH. DopMyna pazHOCTH KBaapaToB. PasiioxeHne MHOrove-
HOB Ha MHOKHUTEJIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHuUe, KOpEHb ypaBHEHUS, TIpaBujia IpeoOpa3oBaHus yYpaBHEHUS, PaB-
HOCUJIBHOCTb YPaBHEHUM.

JIuHelHOe ypaBHEHHWE C OJHOM MEPEMEHHOM, YHUCIO KOPHEW JMHENHOTO
YPaBHEHMS, PELICHUE JMHEWHBIX ypaBHEHUN. COCTaBlIeHUE YpaBHEHUHM IO YCIO-
BUIO 3aJ1a4d. PemieHre TEKCTOBBIX 3a/1a4 C IOMOIIBIO YPABHEHUM.

JluneitHoe ypaBHEHUE C IBYMS MEPEMEHHBIMU U ero rpaduk. Cuctema IByx
JIMHEWHBIX YPABHEHUM C IBYMs IIEPEMEHHBIMU. Pellenne cucTteM ypaBHEHUH CIIO-
co00OM moacTaHOBKU. [IpuMepbl peleHusi TEKCTOBBIX 3aJlay C MOMOILBIO CUCTEM
YPaBHCHUU.

DOyHKIUU



Koopaunara Touku Ha npssmMou. UnciioBsle NpOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AbGcmucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM IJI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenue rpadukoB peanbHbix 3aBucumocteil. [lonstue pynkuuu. I'padux PpyHk-
nuu. CBoiictBa ¢yHkiuil. Jluneitnas ¢ynkuus, e€ rpaduk. ['padpuk dynkuuum y =
[X|. T'padmyeckoe penieHne TMHEWHBIX YpaBHEHUH W CHCTEM JIMHEHHBIX ypaBHeE-
HUM.

8 KJIACC

Yuciaa v BIYMCICHUA

KBaapatHeiii kopenb u3 uucina. [lonstue 06 uppanmoHaibHoM yucie. Jlecs-
TUYHBIE NPUONMKEHHUs] MppaluoHaNbHbIX 4YHcen. CBoilcTBa apu(pMETHYECKHX
KBaJpaTHBIX KOPHEH U UX MPUMEHEHHUE K MPE0OPa30BAHUIO YUCIOBBIX BhIpaKEHUN
Y BBIUHMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

Crenens ¢ 1enbIM NTOKa3aTeneM U €€ cBorictBa. CTaHIapTHAS 3alKCh YKCIIA.

AaredpanvyecKue BbIPAKEHUSA

KBazpaTHbIil TpEXWIEH, pa3I0KEHUE KBAJIPATHOIO TPEXUJIEHA HA MHOYKHTE-
TN

Anrebpanyeckas npodb. OCHOBHOE CBOMCTBO anredpamdeckoit apoou. Cio-
JKEHUE, BBIYMTAHUE, YMHOXKEHHUE, JeJeHue anreOpandeckux apoOei. Parmonanb-
HBIC BBIPAKEHUS U UX MPeoOpa3oBaHHUeE.

YpaBHeHHS U HEPABEHCTBA

KBaapatHoe ypaBHeHue, ¢popMmyrna KOpHEH KBaJpaTHOTo ypaBHeHUs. Teope-
Ma Buera. Pemenne ypaBHeHUH, CBOASIIMXCA K JIMHEMHBIM U KBaJapaTHbIM. 1Ipo-
cTeimme TpoOHO-palMOHATIFHBIC YPaBHEHUS.

['paduyeckas uHTEpIIpeTalUsl YPABHEHUM C ABYMS MEPEMEHHBIMU M CUCTEM
JIMHEMHBIX YPABHEHUH C IByMs NE€peMEHHbIMU. [IpuMepsl perieHnss CucTemM Helu-
HEWHBIX YPABHEHUH C ABYMs IIEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWJIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DOyHKIUU

[Tonsitue ynkumu. OOIacCTh ONpeneNeHUs 1 MHOXKECTBO 3HAYCHHH (PyHK-
1un. CriocoObl 3amanus QyHKITHIMA.

I'paduk dynkuuu. Utenwe cBorcTB (GyHKIMU 1o €€ rpaduky. IIpumeps
rpadukoB GYHKIHMA, OTPaXKaIOIIUX peabHbIE MPOIECCHI.



@DyHKIUYU, OMUCHIBAIONINE MPSAMYI0 M OOpaTHYIO MPOTIOPIIMOHAIBHBIC 3aBU-
cuMocTH, uX rpadukn. Oyakimn Y = X2, y = X3, Y = VX, y=|x|. [paduueckoe pe-
IIICHUE YPaBHEHUW U CHCTEM ypaBHEHUH.

9 KIIACC

Yucaa v BIYMCICHUSA

PanronanbpHbie 4KCla, UppallMOHANIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JeCATUYHBIE ApoOr. MHOXKECTBO IEUCTBUTENBHBIX YUCEN, ACHCTBUTEIbHBIC YUCIIA
KaK OECKOHEYHbIE JECITHYHbIE OpoOu. B3auMHO OIHO3HAYHOE COOTBETCTBUE MeE-
KTy MHOKECTBOM JICMCTBUTEIBHBIX YACEI U KOOPAUHATHON MPSIMOU.

CpaBHeHUE JIEHCTBUTEIBHBIX YUCEN, apupMeTUIeCKe IeUCTBUS C JICHCTBU-
TEJIbHBIMU YHCIIAMU.

Pa3meppl 00BbEKTOB OKPYKAIOLIETO MUPA, JJIUTEIBHOCTh MPOLECCOB B OKPY-
YKAOIIEM MUpE.

[Tpubnnk€HHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIJIeHHE
yucell. [Ipuknika u oueHka pe3yinbTaToB BEIYMCICHUMN.

YpaBHeHMs U HEPABEHCTBA

JIuneiinoe ypaBHEHME. Pemienne ypaBHEHH M, CBOASAIINXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOASIIMXCS K KBaApaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pemeHuss ypaBHEHUN TPETbEW M 4ETBEPTOU
CTEIICHEU Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajiady
anreOpanyeckuM METOIOM.

VYpaBHeHUE ¢ JByMsl MEPEMEHHBIMU M ero rpaduk. Pemenue cuctem AByx
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoil cteneHu. ['padudueckas wHTEp-
MpeTalus CUCTEMbI YPABHEHHUM C ABYMsSI IEPEMEHHBIMU.

Pelienre TEKCTOBBIX 3a/1a4 anreOpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne JMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOW. PemenHue cucrem
JMHENHBIX HEPAaBEHCTB ¢ OJHOW mepeMeHHoW. KBaaparneie HepaBeHcTBa. ['padu-
YecKasi MHTEPIPETALMs HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMsI IEPEMEHHBIMH.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabona, KoopaAuHATHI
BEPILMHBI Tapaboibl, OCh CAMMETPUHU MapadOJIbL.

Ipadbuxu gyrxmumit: Y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| u ux
CBONCTBA.

YuciioBbIe MOCJI€10BATEILHOCTH U NIPOrPecCcHu



[ToHsiTHE YMCIOBOM MOCAEAOBATEIBHOCTH. 3aJaHUE TIOCIEI0BATENBHOCTH pe-
KyppeHTHOH (opMyIoit u popmyson N-ro wieHa.

ApudmeTrnueckass U reoMeTrpuueckas mporpeccuu. @opmynsl N-ro dieHa
apu(pMeTHYeCKON U TeOMETPUUYECKOM MPOrpeccuii, CyMMBbI MIEPBBIX N UJIEHOB.

N3o0pakeHne ujiaeHOB aprU(METHUYECKOH M TeOMETPHUYECKOM IPOTrpecCHid
TOYKaMHM Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnosxHbIE IPOLIEHTHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YUEB-
HOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJIbTAThl OCBOCHUS MPOrpaMMbl Y4eOHOTO Kypca «AJreo-
pa» XapaKTEepU3YIOTCS:

1) narpuoTHYecKoe BOCIIMTAHME:

MPOSIBJICHUEM MHTEpeca K MPOLIJIOMY U HACTOSIIIIEMY POCCUIICKONM MaTeMaTu-
KU, [ICHHOCTHBIM OTHOLIEHUEM K JOCTH)KCHUSIM POCCUHUCKUX MAaTEMATHKOB U POC-
CUHCKON MaTeMaTU4YEeCKOMW IIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTHKEHUN B JPYTUX
HayKax U MPUKIaAHBIX chepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBHITIOJIHEHUIO 00s3aHHOCTEN T'pakIaHWMHA U pealu3alliU €ro
paB, Npe/ICTaBIIEHUEM O MAaTEMAaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS Pa3iInd-
HBIX CTPYKTYp, SIBICHUMN, MPOIEAYp TPAXKIAHCKOTO OOIIecTBa (HarpuMep, BbIOO-
pBI, OINpPOCHI), TOTOBHOCTHIO K OOCYXJEHHIO 3TUYECKHUX IMPOOJEM, CBS3AHHBIX C
MPAKTUYECKUM TPUMEHEHHEM JOCTHUXKEHUU HAyKW, OCO3HAHUEM BAXXHOCTHU MO-
PaTbHO-3TUYECKUX MTPUHLIUIOB B AEATEIbHOCTH YYEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAHOBKOI Ha aKTUBHOE y4acTHE B PEIICHUM MPAKTUYECKUX 3a7a4 MaTema-
TUYECKON HamNpaBICHHOCTH, OCO3HAHUEM BaXKHOCTH MaTeMaTH4YeCKOro oOpa3oBa-
HUS Ha NPOTSHKEHUU BCEU JKU3HU JJIsl YCHIENTHON MPOQeCcCHOHABHON JIeSITebHO-
CTH M pa3BUTHEM HEOOXOJMMBIX YMEHHI, OCO3HAHHBIM BHIOOPOM M MOCTPOCHUEM
WHUBUyaJIbHON TPAeKTOPUU O00pa30BaHUs U KU3HEHHBIX TUIAHOB C YYETOM JIMY-
HBIX MHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTENH;

4) acTeTH4YecKOe BOCIUTAHME:

CIIOCOOHOCTHIO K AMOIMOHAIBHOMY U ACTETUYECKOMY BOCHPHUSTHUIO MaTeMa-
TUYECKUX OOBEKTOB, 3a/1a4, PEIICHUN, PaCCYKJICHUN, YMEHHUIO BUJIETh MaTeMaTH-
YECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTaIMeld B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX Mpe]-
CTaBJICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS UEJIOBEKAa, MPUPOJBI U 00-
IeCTBA, MOHMMAHUEM MaTEeMaTUYeCKOW HayKh Kak cQepbl YeIOBEUECKOW Jes-
TEJLHOCTHU, 3TANOB €€ Pa3BUTHUS U 3HAYUMOCTH JJIsl Pa3BUTHUS [IUBUIU3AIIMU, OBJIa-
JIEHUEM SA3bIKOM MAaTEMATHUKA U MAaTEMaTUYECKON KyJIbTypOll Kak CpPEeACTBOM IO-
3HaHUS MHUpPa, OBJIAJCHUEM IPOCTEUIIMMH HABBIKAMU HCCIIEIOBATENBCKON Jes-
TEJIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (popMHPOBAHHE KYJILTYPbI 310POBbS M
IMOIUOHAJIBLHOTO 0J1ATONOTYYHS:

TOTOBHOCTBIO MMPUMEHATh MaTeMAaTHUYECKHUE 3HAHUS B MHTEPECAaX CBOETO 370-
POBBS, BelleHUs 370pOBOro o0Opasa >KHU3HM (370pOBOE MHUTaHUE, cOAlaHCUPOBaH-
HBIM PeXXHUM 3aHATHI W OTIbIXa, peryjsipHas Quanyeckas akTUBHOCTbH), CPOPMHU-
POBAaHHOCTHIO HaBBbIKA pedIeKCHH, TIPU3HAHUEM CBOETO MpaBa Ha OMMOKY M TaKo-
O e MpaBa JAPYroro 4eaoBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHME:

OpUEHTallMel Ha MPUMEHEHUE MaTEeMaTUYECKUX 3HAHUU I PEIICHUS 3a7ad
B 00JIACTH COXPAHHOCTHU OKPY>KAroIIeH cpejibl, INIAHUPOBAHUS TTOCTYIIKOB U OLICH-
KM WX BO3MOXXHBIX ITOCJICACTBUI JIJISI OKPYKAIOIMIEH CPeJbl, OCO3HAHUEM TJI00aITh-
HOTO XapaKTepa dKOJIOTHICCKUX MPOOJIeM U ITyTeH MX PEIICHHUSI,

8) aganTanusi K U3MEHAIOIIUMCS YCJIOBUSAM COUMAJIBHOW M NMPUPOTHOM
cpenbl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBUSAX HEOMNPEASIEHHOCTH, IOBBIIICHHUIO
YPOBHSI CBOSH KOMIIETEHTHOCTH Yepe3 MPAKTHUCCKYIO IeATEeIbHOCTh, B TOM YHCIIC
YMEHUE YUUTBCS Y IPYTUX JIIOJICH, TPUOOPETaTh B COBMECTHOU ACATEIHPHOCTH HO-
BbIC 3HAHUS, HABBIKK M KOMIIETCHITUHN U3 OTbITA APYTHX;

HE0OXOAMMOCTHIO B (POPMHUPOBAHUN HOBBIX 3HAHWM, B TOM uuciie GOpMysu-
pOBaTh WJIEH, TOHATHS, TUIIOTE3bl 00 OOBEKTaX W SIBJICHHUSIX, B TOM YHCIIC paHee
HEW3BECTHBIX, OCO3HABATh NEe(PHUIMTHI COOCTBEHHBIX 3HAHWUN W KOMIIETCHTHOCTEH,
IJIAHUPOBATh CBOE pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIUIO, BOCHPUHUMAThH CTPECCO-
BYIO CUTYAaIIMIO KaK BBI30B, TPEOYIOIIHUI KOHTPMEDP, KOPPEKTUPOBATh NMPUHUMAE-
MBbIC PEIICHUS W JCUCTBUS, (HOPMYIUPOBATH M OIICHUBATH PUCKU M TOCIEACTBUS,
dhopMUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jijornueckue JaeicTBuA:

e BBIBJISATh U XaPAKTEPU30BAThH CYIIECCTBEHHBIC MPU3HAKA MATEMATUYECKUX
00BEKTOB, MOHITUH, OTHOIICHUN MEXITY MOHATUAMH, (HOPMYIHPOBATH OII-
penesieHns MOHATHM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK Kiaccudu-
KaIluy, OCHOBaHHMS ISl 0000IIEHNS M CPAaBHEHUS, KPUTEPHH ITPOBOJIHUMOTO
aHaJIn3a;

e BOCHPUHUMATH, (HOPMYJIHUPOBATH U MPEOOPA30OBHIBATH CYXKICHUS: yTBEP-
JTUTENIbHBIC U OTpUIATEIbHbIE, AMHUYHBIC, YACTHBIC U OOIINE, YCIIOBHBIE;



BBISIBJISITH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U ITPOTUBOPE-
yns B akTax, JaHHBIX, HAOMIONCHUAX U YTBEPKICHUX, MpeAsiarath Kpu-
TE€PUU JJIS BBISBIICHUS 3aKOHOMEPHOCTEN U POTUBOPEUNIA;

JIeNIaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKHU, NE€TyKTUBHBIX U UH-
JOYKTHBHBIX YMO3AKJIIOUEHHUH, yMO3aKIFOUEHNUH IO aHAJIOTHUH;

pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
IPOTUBHOIO), MPOBOAUTH CAMOCTOSATEIBHO HECIOKHBIE O0Ka3aTelIbCTBa
MaTeMaTHUYeCKUX (PaKTOB, BBICTpAaUBaTh apryMEHTALMIO, IPUBOJUTE MIPH-
MepbI U KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh croco0 peleHus: yueOHoM 3a7aun (CpaBHUBATh HECKOJIBKO Ba-
PUAHTOB pEIIECHUSA, BHIOMPATh HanOosee MOAXOIAUINI C Y4ETOM camo-
CTOSITEJIBHO BbIJICJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

HCIIOJIb30BaTh BOMPOCHI KaK MCCIENOBATEIbLCKUN MHCTPYMEHT IMO3HAHUS,
(GbopMyIMpOBaTh BOMPOCHI, (PUKCUPYIOIIKE IPOTUBOPEUHE, MPOOIIEMY, Ca-
MOCTOSITEJIbHO yCTaHABJIMBAaTh UCKOMOE U JTaHHOE, (DOPMUPOBATH TUIIOTE-
3y, apryMEHTUPOBATh CBOIO MO3UIIUI0, MHECHHUE;

MPOBOJAUTH MO CaMOCTOATENIBHO COCTABJIIEHHOMY IUIaHY HECJIOXKHBIN KC-
MEePUMEHT, HEOOJBIIIOE UCCIIEAOBAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJABI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBIJABUTATH
MPEATNOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOUHOCTh MH(OPMAIIUH, JaHHBIX, HE-
OOXOIMMBIX JIJIsl pEIICHUs 3a/1auH;

BBIOMPATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH-
dbopmaluio pa3IMYHbIX BUAOB U (POPM MpeCTaBICHUS;

BbIOMpATh (OpMYy MpEeACTaBICHUS MHPOPMALMU U WILIIOCTPUPOBATH pe-
HIaeMbI€ 33J]a4d CXEMaMHu, AMarpaMMaMu, UHOM rpaduKoi U UX KOMOHUHa-
USIMU;

OLICHMBAaTh HAAEKHOCTh WH(OOpPMAIMU TIO0 KPUTEPUSM, MPEIIOKEHHBIM
YUUTENEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:

BOCIIPUHUMATL U (I)OpMy.HI/IpOBaTB CYXKACHUA B COOTBCTCTBHUU C YCIIOBUI-
MH U OCIIIMHU O6HIGHI/I$I, SICHO, TOYHO, I'PAMOTHO BBIPpAKATh CBOIO TOYKY



3peHUs] B YCTHBIX M NMUCHMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUS IO XOIY
peleHus 3a1a4i, KOMMEHTHPOBATh MOTYYCHHBIN pe3yibTar;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
Ipo0JIeMBbl, pelIaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIIEJICHHbIE HA IIOUCK
pEILICHNUs], CONIOCTABIIATh CBOU CYXKIEHUS C CYKICHUSAMU APYTUX y4acCTHU-
KOB JMasiora, 0OHAPYXUBATh Pa3Indle U CXOJICTBO MO3UIIUNA, B KOPPEKT-
HOM (popme popMynHpoBaTH pa3HOTIACHUS, CBOU BO3PAKEHUS;
IPEJCTaBISITh PE3YJIbTAaThl PEIICHUs 33aJauM, SKCIIEPUMEHTa, MCCIIeA0Ba-
HUS, IPOEKTA, CAMOCTOSATEIBHO BbIOUPATh (POPMAT BBICTYIUICHUS C YUETOM
3aJ1a4 NMpe3eHTaluu U 0COOEHHOCTEN ayTUTOPHH;

MOHMMATh U HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHIYaIIb-
HOM pabOTHI IPH PEIICHNN YIEOHBIX MaTEMaTHUYECKHX 3a71aY;

IPUHUMATh LEJIb COBMECTHON AESTENBbHOCTH, TUIAHUPOBATh OPraHU3aIUI0
COBMECTHOI paboThl, paclpenesTh BUIbl padboT, JOroBapuBaThCs, 00Cy-
XKJATh MPOLIECC U Pe3yabTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTIO-
nen,

y4acTBOBaTh B IPYNNOBBIX (QopMax padoThl (0O0CyXaeHHs, OOMEH MHe-
HUSIMH, MO3TOBBIE IITYPMbI U JPYTUE), BBIIOJIHATH CBOK YaCTh padOThI U
KOOPAMHUPOBATh CBOM JIEHCTBUS C JAPYTUMHU UYJ€HAMH KOMAaH/bI, OIICHU-
BaTh KQ4e€CTBO CBOETO BKJIa/a B OOIIUI MPOIYKT MO KPUTEPUAIM, cPopMy-
JUPOBAHHBIM yUYaCTHUKAMU B3aHMOJICHCTBHSL.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO COCTABJIATH IUIAH, AJITOPUTM PELIEHUs 33aJa4yd (WU €ro
4acTh), BbIOMpATh CIOCOO pEIIeHUs C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apIyMEHTUPOBATh U KOPPEKTUPOBATH Bapu-
aHTBI PEIICHHI ¢ YIETOM HOBOM MH(MOpPMAIIHH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIAJETh CIIOCOOAMU CaMOMPOBEPKU, CAMOKOHTPOJIS MPOLIEcca U pe3yibTa-
Ta peUIeHNs MaTEMAaTUYECKOM 3a/1auu;

MPEABUAETh TPYAHOCTHU, KOTOPbIE€ MOTYT BO3HUKHYTh MPHU PEIICHUU 3a7a-
YU, BHOCHUTHb KOPPEKTHBBHI B JICSITEIIBHOCTh HAa OCHOBE HOBBIX 00CTOS-
TEJILCTB, HAWJCHHBIX OIMUOOK, BHISIBJICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJbTATa JACATEIBHOCTU NMOCTABICHHOW LEIU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTHXKEHUS WM HEJOCTHXKEHUS LENH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xoniy oOydenus B 7 kJjacce oOydyarolUICs MOJYyYUT CIEAYIOUINE Mpe.-
METHBIE PE3yJIbTAThI:

Yuciia 1 BLIYHCIEHHUS

BoInonHsTh, codyeTass YCTHbIE M MHCbMEHHBIE MPUEMBI, apudMeTHUECKHe
JEHUCTBUS C PAllMOHAILHBIMU YUCIIAMH.

HaxoauTh 3Ha4eHHUS YMCIOBBIX BBIPAXKECHUU, MPUMEHSTh Pa3HOOOpa3HbIC
CHO0COObI U MPUEMBI BBIUMCICHUS 3HAYCHUH APOOHBIX BBIPAKEHUH, CONEpIKaIIIX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTh OT oAHOM (HOPMBI 3aMKMCH YUCEN K JAPYroi (mpeoOpa3oBHIBATH
JECATUYHYIO 1poOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUHYIO, B YACTHO-
CTU B OECKOHEYHYIO ACCATUYHYIO IPOOB).

CpaBHUBATH U YHOPSAOYNBATH pallMOHAIBHBIE YUCIIA.

OKpyTasTh YKCIIA.

BBITIONHATS TPUKUIKY U OLEHKY pe3yjibTaTa BHIYMCICHUN, OIEHKY 3HAUCHHIM
YHCIIOBBIX BBIPAKEHHUH. BBIMONMHATE IEHCTBUS CO CTEMIEHSAMU C HATypaJIbHBIMH T10-
Ka3aTelsiMu.

[TpyuMeHATh MpPU3HAKK JCITMMOCTH, PA3NIOKEHHUE HA MHOXXHUTEIH HaTypallb-
HBIX YHCe.

Pemarh npakTHKO-OpHEHTUPOBAaHHBIE 3aj]aui, CBSI3aHHbIE C OTHOILIEHUEM Be-
JMYYH, TPOMOPIHUOHATFHOCTBIO BEIMYUH, MPOICHTAMU, WHTEPIPETHPOBATH pe-
3yJBTAThl PEIICHUS 33/1a4 C YYETOM OTpaHUYEHUH, CBS3aHHBIX CO CBOMCTBAMU pac-
CMaTPUBAEMBIX 0ObEKTOB.

AJaredpanyeckne BbIpaKeHHUs

Hcnonp30BaTh aiaredpanyeckyr0 TEPMHUHOJIOTMIO U CUMBOJIMKY, IPUMEHSTH
e€ B ImpoIriecce OCBOEHUS yueOHOTo MaTepuraa.

HaxoanTs 3HaueHnss OyKBEHHBIX BBIPOKEHUH MPH 3aJaHHBIX 3HAUYCHUSAX TIe-
PEMEHHBIX.

BrimonusaTe npeobpa3oBaHus LEJIOT0 BBIPAXKEHHUS B MHOTOUJIEH NMPUBEICHU-
€M MOJ0OHBIX CJIaraéMbIX, PaCKpbITHEM CKOOOK.

BEIOMTHATE yMHOXEHHE OJJHOUYICHa HA MHOTOYJICH U MHOTOWIECHA HAa MHOTO-
4JIeH, MPUMEHATH (OPMYJIIBI KBaApaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcymiecTBIATh Pa3yioKeHHE MHOTOUYIEHOB Ha MHOKUTEIHM C MOMOIIBIO BbI-
HECEHMsI 32 CKOOKM OOIIETr0 MHOXKHUTEINS, TPYNIUPOBKHU CIaraeMblxX, MPUMEHEHUS
bopMyI1 COKpAIIEHHOTO YMHOXKECHHUSI.

[TpumeHsTh npeoOpa3oBaHKsl MHOTOWICHOB ISl PELICHUS Pa3jIMYHbIX 3a7ay
U3 MaTEMATHKHU, CMEKHBIX PEIMETOB, U3 PEAIbHOM MPaKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH ¢ HaTypajIbHBIMU MOKA3aTENsIMU ISl TIpe-
00pa30BaHMsI BHIPAKEHUH.

YpaBHeHUs U HEPABEHCTBA



Pemats nuHENHbIE YpaBHEHUS C OJHOW IEPEMEHHOM, IPUMEHSS IIPABUJIA I1e-
pexoz1a OT UCXOAHOTO YPABHEHHMS K paBHOCWIBHOMY eMy. [IpoBepsTs, ABnsercs nu
YHUCIIO KOPHEM yPaBHEHUS.

[TpumeHsTh rpaduuecKre METObI IPU PELLICHUH JIUHEUHBIX YPABHEHUHN U UX
CUCTEM.

[TonOupaTe npUMepHI Map YKCEll, SBISIOMINXCS PEIICHUEM JUHEHHOTO ypaB-
HEHHUS C IByMS IIEPEMEHHBIMH.

CTpouTh B KOOPAMHATHOM MJIOCKOCTH rpaUK JUHEUHOTO YPABHEHHUS C JABY-
Msl TIEPEMEHHBIMHU, TIOJIb3YSCh IPapUKOM, IPUBOIUTH PUMEPHI PEIICHUS ypaBHE-
HUSL.

Pemats cuctemsl IByX JIMHEMHBIX YPAaBHEHUN C JBYMs IIEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBiATh U peniaTh JMHEMHOE YpaBHEHUE WJIM CUCTEMY JIMHEWHBIX ypaB-
HEHUU 110 YCIIOBUIO 33/1a4H, HUHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a-
Jlayyl TIOJIYYEHHBIN PE3yIbTAaT.

DOyHKIUU

N300paxkath Ha KOOPAUHATHOM MPSIMOI TOUKHU, COOTBETCTBYIOIIHE 33/ IaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, NHTEPBAJIbI, 3AIMCHIBATh YACIOBBIE IPOMEKYTKH Ha
anre0panveckoM SI3bIKE.

OTMeuaTh B KOOPJAMHATHOW IIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAWHATAM,
CTpOUTh Tpaduiky THMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIHUU Y = [X|.

OmnuceiBaTh ¢ MOMOIIBIO (PYHKUINN U3BECTHBIE 3aBUCUMOCTH MEXIY BEIUYH-
HaMH: CKOpPOCTb, BpEMsl, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMMOCTD, ITIPOU3BOIU-
TEJILHOCTh, BpeMsi, 00bEM pabOTHI.

Haxonute 3HaueHne (PyHKIIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuili cnocod MpeACTaBieHUS U aHaIW3a MH(OpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHiy oOydeHus B 8 kjacce oOyJaromuiics MOJYyYUT CICAYIOIIUE MPeI-
METHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonp30BaTh HadajabHbIE IPEACTABICHUS O MHOYKECTBE IEHCTBUTEIBHBIX
YHCell JJIl CPaBHEHUS, OKPYTJICHUs U BBIUMCICHUM, N300paxkaTh AEHCTBUTEIbHBIC
Yycila TOYKaMU Ha KOOPAUHATHOUN IIPSAMOMN.

[TpumeHsATh TOHATHE apU(PMETHYECKOrO KBaJPATHOTO KOPHs, HaXOAWTh
KBaJIpaTHbIE KOPHHU, HCIOJB3YyS MPH HEOOXOJAMMOCTH KaJIbKYJSTOP, BBINOJHATH
npeoOpa3oBaHusl BRIPAXKCHUM, COACPKAIINUX KBaJApaTHbIE KOPHU, UCIIONIb3YS CBOM-
CTBa KOpPHEM.



Hcnonp30BaTh 3amucu OOJBIIMX M MAJIBIX YUCET C MOMOIIBIO JACCATUIHBIX
npoOeit u creneneit yucna 10.

AJsiredOpanyecKue BbIPpaKeHUs

[IpuMeHsATh MOHATHE CTENEHH C IIEJIbIM MOKa3aTesIeM, BBIMOJIHATH Mpeodpa-
30BaHUs BBIPAXKEHUI, COJEPKAIIUX CTENEHU C LEIbIM ITOKa3aTEIEM.

BBINONHATH TOXIECTBEHHBIE NMPEOOPa30BAHUSI PALMOHAIIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PacknanpiBaTh KBapaTHbIN TPEXUIIEH HA MHOKUTEIN.

[TpumeHsTh npeodpa3oBaHus BEIPAKEHUM JIs pEeUICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHNS U HEPABEHCTBA

Pemiath nuHENHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI IByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHU U CUCTEM YpPAaBHEHUH, B
TOM YHCJI€ C TPUMEHEHUEM TpaPUUECKUX MpeACTaBICHUM (yCTaHABIMBATh, UMEET
JIM ypaBHEHHE WM CUCTEMa YPaBHEHUN PEILICHHUsI, €CIIM UMEET, TO CKOJIBKO, U TIPO-
yee).

[lepexoauTh OT CIOBECHOW (POPMYIUPOBKH 3a7a4M K €€ airedpandeckon Mo-
JIETIM C TIOMOIIBIO COCTABJIEHUSI YPABHEHUSI WJIM CUCTEMbl YPABHEHUW, HHTEPHpE-
TUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJ1auy MOJTYYEHHBINA Pe3yiIbTar.

[IpuMeHsTh CBOMCTBAa YHMCIIOBBIX HEPABEHCTB JJISi CPABHEHUS, OILICHKH, pe-
1aTh JIMHEHHBIC HEPABEHCTBA C OJIHOM MEPEMEHHOM U UX CUCTEMBI, 1aBaTh rpadu-
YECKYI0 WILTIOCTPALMI0O MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUIMHA

[loHruMaTh ¥ UCTHOJB30BaTh (PYHKIIMOHAIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMUECKHE 0003HAUCHMUS), ONPEACIIATh 3HaUCHUE (PYHKIIUH 110 3HAYCHUIO ap-
TYMEHTA, OTIPEIEIISATh CBOMCTBA (DYHKIIHH 110 €€ TpaduKy.

Crtpoutsb rpaduku dIeMeHTapHBIX QYHKIIUNA BUJIA:

y = k/x,y =x2,y = x3,y = x|, y = VX, OIICHIBaTH CBOIICTBA YHCIOBOH (yHK-
1Uu 10 €€ rpaduKy.

K koHiy oOydeHus B 9 kjacce oOy4aromuiics MOJYyUYUT CICAYIOIIUE MPEI-
METHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAIOUYMBATH PAllUOHAIIBHBIC U UPPAIlMOHATBHBIE YHCIIA.

BoinonssaTe apudmMeTnyeckue ASUCTBUS ¢ pallMOHAIBHBIMU YUCIAMH, COYe-
Tasi YCTHbIE U MUCbMEHHBIE MMPUEMBI, BBIIIOJHATH BEIYMCIEHUS C UPPALMOHAIbHBI-
MU YUCIIAMH.

Haxonutes 3HaueHUs CTeneHErW ¢ UENbIMU MMOKA3aTeIsIMU U KOPHEW, BBIYKC-
JIATh 3HAYEHUS YHUCIIOBBIX BBIPAKECHUM.



OKpyrasTe AEHCTBUTEIbHBIE YMCIA, BBIIOJHATh NPUKUAKY pE3yJbTaTa BbI-
YUCJICHUW, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHMS U HEPABEHCTBA

Pemate JIMHEHBIE WM KBaJpAaTHbIE YPAaBHEHUS, YPABHEHHUSI, CBOMISIIMECA K
HUM, TIpOCTENIINE APOOHO-pAIlMOHANIHBIEC YPABHEHHUS.

Pemats cuctemsl IByX JINHEMHBIX YPABHEHUU C ABYMS IEPEMEHHBIMU U CHC-
TE€MBI JIBYX YPAaBHEHUN, B KOTOPBIX OJTHO YPABHEHHUE HE SIBIACTCS JINHEVUHBIM.

PemaTe TEeKCTOBBIE 3a/laul alNreOpandeckuM Croco0OM C MOMONIBIO COCTaB-
JICHUS] YPABHEHUS WJIM CUCTEMBI JIBYX YPABHEHUM C IBYMsI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTEHIINE UCCIIEIOBAHNUS YPABHEHUM U CUCTEM YPaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM IpaUuecKuX Npe/ICTaBIEeHU (YCTaHABIMBAThH, UMEET
JIM YPABHEHHE WM CUCTEMA YPABHEHUU PELICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPO-
gee).

Pemarp nuHelHbIe HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, N300paxkaTh pe-
IIEHNE HEPABEHCTB HA YHCIIOBOM MPSAMOM, 3alMChIBATh PEIICHUE C IIOMOIIBIO CUM-
BOJIOB.

Pemrate cucTeMbl JIMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIO-
M€ KBaJpaTHOE HEPABEHCTBO, N300paXkaTh pELICHHE CUCTEMbl HEPABEHCTB Ha YH-
CJIOBOM MPSAMOM, 3aIIMCHIBATh PEIICHUE C IIOMOIIBI CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUN PA3JIMYHBIX 331a4.

DOyHKIUU

Pacno3naBaTh QpyHKIMM M3yuyeHHBIX BUAOB. [loka3bIBaTh cCXeMaTHUECKH pac-

MOJIOXKCHHUE Ha KOOPIMHATHOM TIOCKOCTH TpadukoB GyHKImE Buga: Y = Kx, y = kx
+b,y=k/x,y=ax2 + bx + ¢,y =x3, y =X, y = |X|, B 3aBHCHMOCTH OT 3HAYCHHUIA
K03 PHUITMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Crpouth U HU300paxaThb CXeMaTHUYECKU TpapUKU KBaJAPATUUYHBIX (PYHKIUH,
ONMKCHIBATH CBOMCTBA KBAPATUUHBIX (PYHKIUH MO UX Tpadukam.

Pacno3naBaTh KBajpaTUyHyr0 (QYHKIHIO 110 (Gopmysie, TPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YuciioBbIe MOCTAECA0BATEILHOCTH H IPOTPEeCCHU

Pacnio3naBaTh apu(pMETHUYECKYI0O U T€OMETPUUYECKYIO MPOrPECCUU MPHU pa3-
HBIX CII0c00ax 3agaHusl.

BBINOTHATE BBIYMCIEHUS C UCIIOJIB30BAaHUEM (POPMYJ N-TO WieHa apupMeTH-
YECKOW M F€OMETPUUYECKON MPOrPECCUM, CyMMBI IEPBBIX N YJIEHOB.

N300paxaTh 4iIeHbI MOCIEI0BATEIBHOCTH TOYKAMH Ha KOOPAMHATHOM ILIOC-
KOCTH.



Pematp 3agaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
YHUCIIE 33/1a4M U3 PEATbHOM >KM3HU (C MCIOJIb30BAHUEM KAJIBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsn4yecTBo yacos JIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM nudpoBbIe
Ne /it P Kontpoannbie | IIpakruuyeckue (mudpp )
NpOrpamMmbl Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypcsl
1 Yucia u BeIYKCIICHUS. PalinoHalibHbIE o5 1 0 bubmuorexa [JOK
qyyciia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AnreOpanyeckue BoIpaKeHUS 27 2 0 https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
3 ¥ paBHEHHS 1 HEPABCHCTRA 20 ! 0 https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
4 Koopaunats! u rpapuku. OyHkuuu 24 1 0 httos://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
> Tosroperne i 060buieHe 6 0 0 https://m.edso0.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 5 0
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8 KVIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne /i P Konrtpoannbie | IIpakruuyeckue (1udpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
bubmuoreka [JOK
1 Uucna u Beruncienus. Ksagparasle KopHU 15 1 0 https:/m.edsoo.ru/7f417af8
Uucna u Berunciaenus. CTEeHsb ¢ 1ebIM bu6mmoreka [IOK
2 7 0 0
[I0Ka3aTeeM https://m.edsoo.ru/7f417af8
Anrebpanyeckue BbIpaKEHHUS. bubnuoreka [IOK
3 o 5 0 0
KBagparsslii TpéxusneH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKue BoIpaKCHUS. 15 1 0 bubnunoreka [JOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. KBagpaTHbie 15 1 0 bubnnoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CHCTEMBI 13 1 0 bubnuotexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 0 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 PyHKIuH. OCHOBHEIE NOHATHS S 0 0 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
o DyHKuyH. THCIOBHIE QyHKLHH 10 1 0 https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
1 IT 1
0 OBTOpCHie H 0bobueHe > 0 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7 0
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TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KosnyecTBouyacon JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u (mudpoBbIe)
n/n TEMIIPOTrPaMMblI Bcero KonTpoabubiepadorsl | IIpakTuyecknepadorbl
o0pa3oBaTe/ibHbIEPECYPCHI
1 Yucna u BeuncieHus. JleicTu- 7 1 0 bubmuorexa [JOK
TEJIbHBIEC YHCIIa https://m.edso0.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. 6 0 0 bubnunoreka [JOK
VYpaBHEHUsI C OJTHON NTEPEMEHHOMN https://m.edso0.ru/7f419d08
3 VYpaBHeHus u HepaBeHcTBa. Cuc- 10 1 bubnuorexa [JOK
TE€Mbl YPaBHEHUI https://m.eds00.ru/7f419d08
4 YpaBHEHUS U HEPABEHCTBA. 20 1 0 bubnuorexa [JOK
Hepapencrtpa https://m.edso00.ru/7f419d08
bu6mmoreka [IOK
o 22 1
> YHICHIHA 0 https://m.eds00.ru/7f419d08
bu6mmoreka [IOK
6 YucrioBble OCIE0BATENBHOCTH 19 1 0 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 06001IEHNE, 18 0 0 bubmuoreka [JOK
cucTeMaTu3alusI3HaHui https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 102 5 0
[TPOI'PAMME
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