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HOACHUTEJIBHAS 3AITMCKA

Anre0Opa sBIISIETCSI OHUM U3 OMOPHBIX KYpPCOB OCHOBHOTO 0011ero oOpa3oBaHMs: OHa OOECIeuMBAECT M3y4YCHHE
JIPYTUX JTUCHUIUIMH, KaK €CTeCTBEHHO-HAy4YHOIo, TaK W TYMaHUTApHOTO IIMKJIOB, €€ OCBOCHHME HEOOXOAMMO JIs
MPOJOJDKEHUS 00pa3oBaHUsl W B TIOBCEIHEBHOW u3HMU. Pa3Butrue y oOydaromuxcsi Hay4yHbIX MpEACTaBICHUN O
MIPOUCXOXKJICHUN W CYIIHOCTH alreOpamdecKux aOCTpPaKIUi, Croco0e OTpakKeHHs] MAaTEeMaTHYECKOW HAYKOH SIBICHUN H
IIPOLIECCOB B MpPUPOJE M OOLIECTBE, POJIA MATEMAaTUYECKOTO MOJECIMPOBAHHA B HAYYHOM IIO3HAHWHW U B TPAKTUKE
criocoOCTBYET (HOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U KAYECTB MBIIIJICHUSA, HEOOXOJMMBIX ISl ajanTalud B
COBpEMEHHOM LU(poBOM oO1IecTBe. M3yueHue anreOpsl 0OECTIEYMBACT pa3BUTUE yMEHHUsS HaOJI0/1aTh, CPAaBHUBATH,
HaXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBILUIEHHS, CIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU
JEUCTBUS U BBIBOJIbI, (POpMYJIMpPOBaTh yTBepkaAeHHs. OCBOEHHE Kypca aareOpbl 00eCleuMBaeT Pa3BUTHE JIOTMYECKOTO
MBIIUICHUS OOyYaronIuXcsi: OHU MCIHOJB3YIOT JEAYKTUBHBIE M HWHIYKTUBHBIE pacCyXJAeHHs, 0000IIeHHe U
KOHKpeTu3aluio, alcrparupoBanue © aHajoruto. OOydyeHue anrebpe mpeanosiaraeT 3HAYUTEIBHBIM  00bEM
CaMOCTOATENLHON JIeATETLHOCTH O00YYaloluXCs, MOATOMY CaMOCTOSTEIbHOE pEIIeHUE 3aJad SBISETCS pealu3alrue
NeSATEeILHOCTHOTO MPUHITUIIA O0YyYECHHUS.

B crpykrype mporpammbl y4eOHOTO Kypca «Ainredpa» ajii OCHOBHOTO OOIIEro oO0pa3oBaHUsST OCHOBHOE MECTO
3aHUMAIOT COJIEPKATEIHHO-METOANYECKUE JIMHUM: «Hucna v BeIUUCIeHU», « ANreOpandecKkue BhIPAKEHUN», « Y paBHEHHUSI
U HepaBeHCTBay, « DyHkunm». Kaxknas u3 3TUX coJepKaTebHO-METOANYECKUX JIMHUM Pa3BUBAECTCS HA MPOTSKEHUU TPEX
JeT U3y4YeHHUs Kypca, B3aUMOJCHCTBYS C APYIrMMHU €ro JUMHUAMH. B Xone u3ydeHus y4eOHOro Kypca 00y4aroluMCs
MPUXOJIUTCST JIOTUYECKU PacCykaaTh, UCIOJIL30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBSI3M € 3TUM B Mporpammy
y4eOHOro Kypca «AJredpa» BKIIOUYEHbI HEKOTOPHIE OCHOBBI JIOTMKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX pa3jelnax
MaTEeMaTUYecKoro oOpa3oBaHWsl M CIHOCOOCTBYIOIIME  OBJAQJACHHIO OOYYAaOMIMMHUCS OCHOB  YHUBEPCAIBHOTO
MaTeMaTuyeckoro s3bika. Conep:karelbHONM M CTPYKTYPHOM OCOOEHHOCTBIO YueOHOro Kypca «AJredpa» SIBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxanve nuHUM «Yucaa W BBIYMCIEHUS» CHYKUT OCHOBOW MJi1 JalIbHEMINIET0 W3YYEHUS MaTEMATHKU,
CIIOCOOCTBYET PAa3BUTHIO y OOyYarOUMXCsl JIOTHYECKOTO MBINUICHHS, (OPMHUPOBAHUIO YMEHUS TOJh30BaThCS
AITOPUTMAMH, a TaK)Ke MPHOOPETEHHIO MPAKTHUYECKUX HABBIKOB, HEOOXOIMMBIX JIJISi TMOBCEIHEBHOW >XU3HU. Pa3Butne
MOHSTHUS O YHUCIIC Ha YPOBHE OCHOBHOTO 0011IeT0 00pa30BaHus CBS3aHO C PAIMOHAIIBHBIMU U UPPAITMOHATILHBIMU YHCIIAMH,



dbopMHpOBaHUEM TPEJCTABICHUN O JEUCTBUTEIBHOM 4YHUCIE. 3aBEpUICHUE OCBOCHHS YHMCIIOBOM JIMHMM OTHECEHO K
cpeaHeMy oOlieMy 00pa30BaHMIO.

Conepxanue JBYX anreOpanyecKux JUHUN — «AnreOpandeckue BBIPOKEHUs» U «YpaBHEHUS U HEPABEHCTBa»
CroCcOOCTBYET (OPMUPOBAHUIO Yy OOYydYaIOIIMXCA MATEMaTHYECKOTo ammapara, HEOOXOJUMOTO I pelieHus 3aaad
MaTEeMaTHKH, CMEXHBIX MPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3ajady. Ha ypoBHE OCHOBHOTO OOIIET0 0Opa3oBaHMs
y4eOHBI MaTepuaj rPyNIUPyeTCcss BOKPYT pallMOHAIBHBIX BhIpaKeHUH. AnreOpa TeMOHCTPUPYET 3HAUCHHE MaTEMaTHKU
KaK SI3bIKa JUIA TOCTPOCHHUS MaTeMaTHMYECKUX MOJIENel, OMHCAaHMs MPOIIECCOB W SIBICHUI peaabHOro mmpa. B 3amaun
oOyueHusi anreOpe BXOIAT TaKKe JalbHEHIIEee pa3BUTHE AITOPUTMUYECKOTO MBIIUICHUS, HEOOXOAUMOTO, B YaCTHOCTH,
JUISE OCBOEHUS Kypca HHPOPMATHKH, U OBJIaJICHUE HABBIKaMU JeNYKTUBHBIX paccykaeHuil. [IpeoOpa3zoBaHre CUMBOIBHBIX
dbopM criocoOCTBYET pa3BUTHUIO BOOOPaKEHUsI, CIIOCOOHOCTEN K MaTeMaTUYECKOMY TBOPYECTRY.

Conepsxanue (GyHKIIMOHATBHO-TpaUYECKON JIMHUM HAIEJICHO Ha MOJyYeHUE 00YyUYaromUMUCS 3HAaHUN 0 QPYHKIUSIX
KaK BaKHEHIIeW MareMaTu4ecKOW MOJENW i ONMHCAHUS W HCCIEAOBAHHUS Pa3HOOOpPA3HBIX MPOIECCOB U SBJICHUMA B
npupojie u obmectse. M3yuenne marepuaiia criocoOCTBYET pa3BUTHIO Y O0YUAIOUIUXCS YMEHUS UCIOJIb30BaTh Pa3INyHbIe
BBIPA3UTEIbHBIE CpPENICTBA S3bIKA MAaTEMAaTUKH — CIIOBECHBIE, CHMBOJHMYECKUE, TrpaduyecKue, BHOCHT BKJIAJ B
dbopMHpoBaHUE MIPEACTABICHUN O POJIU MAaTEMATUKU B PA3BUTUU ITUBUIU3AINHA U KYJIBTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kkiaccax m3ydaercsi yueOHbI Kypc «Anredpay, KOTOPBIA BKIIIOUAET CIEAYIOLINE
OCHOBHBIE pa3felibl coaepkanus: «Hncaa u BEIYUCICHU, «AreOpandecKre BeIpaKeHU, « Y paBHEHUS U HEPABEHCTBAY,
«DYHKIUW.

Ha u3yudenue yueOHOro kypca «Anredpa» orBoautcs 306 yacos: B 7 knacce — 102 yaca (3 yaca B Henemno), B 8
kiacce — 102 yaca (3 gaca B Hegento), B 9 kinacce — 102 gaca (3 yaca B HEZIeIIO).

COJEP)KXAHUE OBYUEHUS
7 KIIACC
Yucna 1 BBIYUCTICHUSA
JlpoOu OOBIKHOBEHHBIE U JECATUYHBIC, TEPEeXoa OT OxHON QopMmbl 3amucu apodedt k apyroi. IllonsTue
paIMOHAIBHOTO YHCIIA, 3alMCh, CPaBHEHHWE, YIOPSJAOYMBAHWE DPAIMOHAIBHBIX 4YHCENl. ApHU(PMETHYECKHUE ICUCTBUS C
parMoHAIbHBIMU YKcliaMu. Perienre 3a1ay u3 peanibHON MPAKTUKU HAa YaCTH, HA APOOH.



CreneHp ¢ HaTypaJbHBIM IOKa3aTeleM: OIpeleeHHe, NMPeoOpa3oBaHUE BBIPAXKEHUH Ha OCHOBE OIPENEIECHMS,
3anuch 0oJpIIMX yucell. [IpoLeHTsl, 3anuch NPOLEHTOB B BUIE ApOOH U ApoOU B BUJE NMPOLIEHTOB. Tpy OCHOBHBIE 3ajaun
Ha IIPOLEHTHI, pEUICHUE 3a]]a4 U3 PEAIbHON IPAKTUKU.

IIpuMeHeHne NPU3HAKOB IEIUMOCTH, PA3JI0KEHUE Ha MHOXKUTENIN HATyPAJIBHBIX YUCEN.

PeanbHble 3aBUCUMOCTH, B TOM YHKCIIE IpsiMasi U oOpaTHasi IPOMOPLIMOHATBHOCTH.

Anrebpanyeckue BhIPaKCHHUS

[lepeMeHHBIE, 4YHMCIOBOE 3HAYEHUE BBIPAXKEHUS C T[EpEeMEHHOM. JlomycThMble 3HaYeHUs NEPEMEHHBIX.
[IpencraBnenne 3aBUCHMOCTH MEXAYy BeIUYMHamMu B Buae ¢Gopmyibl. Beruucnenus no ¢opmynam. IIpeoOpa3zoBanue
OYKBEHHBIX BBIPAKEHUM, TOXKAECTBEHHO PaBHbIE BBIPAXXEHMS, IIPaBUjIa MPEOOPa30BAHMS CYMM UM MTPOU3BEIAEHUM, MMPaBUIIa
PaCKpBITHS CKOOOK U NMPUBEIEHUS MTOJOOHBIX ClaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM IIOKA3aTEIIEM.

OpnHounensl 1 MHOrowieHsl. CreneHp MHOrouneHa. CioKeHne, BBIUMUTAHUE, YMHOKEHUE MHOTOWICHOB. POpMYyIIbI
COKpPAIIEHHOIO0 YMHOXKEHMSI: KBaJapaT CYMMBbI M KBajapar paszHocTH. Dopmysia pa3HOCTH KBajapaToB. Pa3znoxkeHune
MHOTOWICHOB Ha MHOXUTEIH.

YpaBHEHUS ¥ HEPABEHCTBA

VYpaBHeHUEe, KOPEHb ypaBHEHUs, IIpaBuiia MpeoOpa3oBaHusl ypaBHEHUsI, pPABHOCUILHOCTb YPABHEHU.

JIuHeliHOEe ypaBHEHME C OJHOW IIEPEMEHHOM, YMCIO KOPHEN JIMHEWMHOTO YpaBHEHMS, PELICHHUE JIMHEHHBIX
ypaBHeHul. CocTaBjeHUE YpaBHEHUM 110 YCIOBUIO 3a/1au. PereHue TeKCTOBbIX 3a/1ay C MOMOUIBI0 YPAaBHEHUH.

JIuneitHoe ypaBHEHHE C ABYyMsI NepeMeHHbIMH M ero rpaduk. CucteMa JBYX JIMHEWHBIX YpPaBHEHUU C JBYyMS
nepeMeHHbIMU. Pelenue cucteM ypaBHEHUH cocoOOM MOJICTaHOBKU. [Ipumepsl peleHns TEKCTOBbIX 33/1a4 ¢ TOMOIIBIO
CUCTEM YPaBHEHU.

DOyHKIUH

Koopaunara Touku Ha mpsimoil. UucioBble NPOMEXYTKU. PaccTrosiHne mexay AByMs TOYKaMU KOOPJIMHATHOU
MPSMO.

[IpssmoyronbHas cucreMa koopauHaT, oc OX u Oy. AGcuucca u opJuHATa TOYKH HA KOOPJIUHATHOUM TIJIOCKOCTH.
[Tpumeps! rpadukoB, 3amanHbix Gopmynamu. Utenue rpadukoB peabHbIX 3aBucuMocteil. [lonstue ¢ynkiuu. ['paduk
¢yukuuu. CpoiictBa (yukiuit. Jlunerinas ¢ynkius, e€ rpaduk. I'padux dynkiuu y = |X|. I'paduueckoe perienue
JIMHEWHBIX YPABHEHNUN U CUCTEM JIMHENHBIX YPABHEHUM.



8 KIIACC

Yuciia v BEIYMCIICHUS

KBanpaThblii KopeHb u3 yncia. [lonsarue o0 uppanuoHaabHOM yuciie. JlecaTnuHble TpUONIMKEHUS UppallMOHaIbHbBIX
yucen. CBoiicTBa apuMETUUECKUX KBAJAPATHBIX KOPHEH U MX MPUMEHEHHE K PE0OPa30BaHUIO YMCIIOBBIX BBIPAXKEHUHN U
BBIYMCJICHUAM. [[€MCTBUTEIILHBIC YHUCIIA.

CreneHb ¢ LENBIM MOKa3aTeaeM U e€ cBoiicTBa. CTaHAapTHAs 3alUCh YHCIIA.

AnreOpandeckue BhIPAKEHUS

KBagpatHbIil TpEXWIEH, pa3ioKeHUE KBaAPATHOTO TPEXUWICHA HA MHOXKHUTEIH.

Anrebpandeckas J1poOb. OCHOBHOE CBOMCTBO anredOpanueckod apodu. CrokeHue, BbIYMTAHUE, YMHOXKCHHE,
JeieHne anredpanyeckux Apooeil. ParmoHanbHble BRIpaXKEHUS U UX MPeoOpa30OBaHUE.

VYpaBHEHUs 1 HEPAaBEHCTBA

KBanpatHoe ypaBHeHue, (opmyna KOpHEH KBaJpaTHOro ypaBHeHHs. Teopema Buera. Pemenue ypaBHeHU,
CBOJAIIMXCA K JTUHEHHBIM U KBagpaTHeIM. [IpocTeiimume qpoOdHO-palinoHaNbHble ypaBHEHNUS.

I'padmyeckass uHTEpHperanusi ypaBHEHUHA C JABYMsI NMEPEMEHHBIMH W CHCTEM JIMHEHHBIX YpPaBHEHUU C JABYMs
nepeMeHHbIMU. [IpuMepsl penieHust CUCTEM HEIMHEMHBIX YPAaBHEHH € JBYMS IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3a/71a4 ajaredpanyeckuM crocoooMm.

UucnoBple HEpPAaBEHCTBA M MX CBOWCTBA. HepaBeHCTBO € OJHOW NEpPEMEHHOW. PaBHOCHIIBHOCTH HEPABEHCTB.
JIuHeliHbIe HEPABEHCTBA C OJHOM NEpeMEHHON. CUCTEMBI TMHENHBIX HEPABEHCTB C OJJTHOM ITIEPEMEHHOM.

DOyHKIUH

[Tonsitue pynkunu. O01acTh ONPEAECICHHS] U MHOXKECTBO 3HaueHuH (pyHKkuun. CrnocoObl 3a1anust PyHKIUH.

I'padux Pynxuuu. Yrenune cBoicTB ¢GyHKuuu mno e€ rpaduky. [Ipumepsl rpadukoB (QyHKIMI, OTpa)karolux
peasbHbIE MPOLIECCHI.

@OYHKIMHU, ONUCHIBAIOLIUE MPAMYIO U 00OpaTHYIO MPOMOPLMOHATIBHBIE 3aBUCUMOCTH, UX rpaduku. OyHKkunu y = X2,
y = x3, y = \X, y=|x|. [paduueckoe pemeHne ypaBHEHHUIl 1 CHCTEM YPaBHCHHIA.

9 KIIACC

Yuciia v BEIYUCIIEHUS



PanmonaneHple 4uclia, WPpalMOHAIBHBIE YHCIIA, KOHEUHbIE M OECKOHEYHbIE NECATUYHBIE JpoOU. MHOXKECTBO
NEHCTBUTENBHBIX YHUCEJN, JCHCTBUTENbHBIE YHCIa KaK OECKOHEUHbIE JEeCATHYHbIE ApoOu. B3auMHO oOJHO3HAYHOE
COOTBETCTBHUE MEXK]y MHOKECTBOM JIEHCTBUTEIBHBIX YUCEN U KOOPIUHATHON IIPSIMOM.

CpaBHEeHHE IEHCTBUTENBHBIX YHCEN, ApU(PMETUUECKUE IEHCTBUS C IEHCTBUTEIBHBIMU YHCIAMH.

Pa3mepsl 00bEKTOB OKpPYKAIOLIEr0 MUPA, IITUTEIBHOCTD MPOLIECCOB B OKPYKAIOILEM MUPE.

[TpuOmmk€HHOE 3HAYEHUE BEIUYMHBI, TOYHOCTHh NpubmmkeHus. Okpyriaenue umcen. [Ipuxuaka u oleHKa
pPEe3yJIbTATOB BEIYMCIICHUM.

YpaBHEHUS 1 HEPABEHCTBA

JIuneliHOE ypaBHEHME. PenieHne ypaBHEHNM, CBOSIIMXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUM, CBOIAIINXCA K KBaJApaTHBIM. bukBagpaTHoe ypaBHeHue. [Ipumepsr
pELIEHUs YPAaBHEHUN TPETHEU U YETBEPTOM CTEIICHEN PAa3JI0KEHUEM HA MHOKUTEIIN.

Pemenne npoOHO-paliMOHANIbHBIX ypaBHEHUH. PellieHne TeKCTOBBIX 3a/1a4 anreOpanuyeckuM METOIOM.

VYpaBHeHHE C JByMsl NEpEeMEHHbIMH U ero rpaduk. PemeHue cucteM [BYyX JMHEWHBIX YpaBHEHUH C JABYMs
nepeMeHHbIMU. PerieHue cucreM AByX YpaBHEHMH, OJHO M3 KOTOPBIX JIMHEMHOE, a APYroe — BTOPOM CTEIEHHU.
['padmueckas MHTEpIpETALIUS CUCTEMBl YPAaBHEHUH C IBYMS IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3a71a4 aaredpanyeckuM crocoooMm.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PemeHue cucTteM JIMHEMHBIX HEPAaBEHCTB C OJHOU
nepemeHHoil. KBaapaTHble HepaBeHcTBa. ['paduueckass MHTEpHpeTalMsT HEPAaBEHCTB UM CHCTEM HEPaBEHCTB C JBYMs
IIEPEMEHHBIMHU.

DOyHKIUH

KBagparnunas ¢ynkuus, e€ rpapuk u cpoictsa. [lapabona, koopAMHATHI BEpUIMHBI MMapadoJibl, OCh CUMMETPUHU
napaboJIbl.

Ipaduxu dynxumit: Y = kx, y = kx + b, y = k/x, y = x3,y =X, y = [X| , u ux cBoiicTsa.

Yucnosele MOCIEI0BATEIBHOCTH U IIPOIPECCUN

[TonsiTHE YMCIIOBOM MOCIEIOBATEIHLHOCTH. 3aJaHIe TIOCIEI0BATEIIBHOCTH PEKYPPEHTHOM hopMyioi u popMynon N-
ro 4JeHa.



Apudmernueckass U reomeTpuueckas nporpeccuud. @opmyisbl N-ro 4jieHa apudMeTHUecKo U TeOMETPUUYECKOM
MIPOTPECCHI, CYMMBI IIEPBBIX N WICHOB.

N3o00pakeHne 4ieHOB apu(PMETHUECKOM W T€OMETPUYECKOM MPOTrpeccuil TOYKaMu Ha KOOPAUHATHOM TUIOCKOCTH.
JIMHENHBINA U SKCTIOHEHIUAIBHBIN POCT. CII0KHBIE MPOLICHTHI.

INJIAHUPYEMBIE PE3YJIbTATHBI OCBOEHUSA TIPOI'PAMMBI YUEBHOI'O KYPCA «AJITEBPA» HA

YPOBHE OCHOBHOI'O OBUHIETI'O OBPA30BAHUA

JINMYHOCTHBIE PE3VYJIbTATHI

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUS TPOTPaMMbl YU4EOHOTO Kypca «Anredpa» XapakTepu3yrOTCs:

1) maTpuoTHYECKOE BOCITUTAHUE:

MPOSIBICHUEM HHTEpeca K MPOIUIOMY M HACTOAIIEMY POCCHUMCKOW MaTEMaTHKHW, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHUSIM POCCUIUCKUX MAaTEMATUKOB U POCCUMCKON MaTeMaTUYECKOM IIKOJIbI, K UCIIOIb30BAaHUIO ITUX JOCTHKECHUH B
JPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpakJIaHCKOE U JYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TpaKJaHWHA M pealiu3allid ero ImpaB, IMPEACTaBICHHEM O
MaTEeMaTUYECKUX OCHOBaxX (DYHKIIMOHMPOBAHUS PA3IHYHBIX CTPYKTYp, SBIICHUN, MPOUEAYP TPakIaHCKOTO O0OIecTBa
(Hanmpumep, BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXJICHHUIO 3TUUYECKHX MPOOJEM, CBS3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTUKEHUN HayKH, OCO3HAHHUEM BaKHOCTH MOPAIHHO-3TUUYECKUX MPUHIIUIIOB B ACSATEILHOCTH YUEHOTO;

3) TpyZ10BO€ BOCIIUTAHHE:

YCTAHOBKOU Ha aKTUBHOE y4acTHE B PEIICHUU MPAKTUYECKUX 3a/1a4 MaTEeMaTUYECKOW HAMpaBICHHOCTH, OCO3HAHHUEM
BOXHOCTH MaTEMaTUYECKOTO 00pa30BaHUs HA TPOTSHKEHUU BCEH KM3HM JIJIs YCIIEIIHON MPo¢deCCUOHAIBHON JIeITEIbHOCTH
Y pa3BUTHEM HEOOXOJMMBIX YMEHUHN, OCOZHAHHBIM BBIOOPOM U MOCTPOCHUEM UHJIUBUIYATHHOM TPaeKTOPUU OOpa3oBaHUs
Y KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 5cTeTU4YEeCKOe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOIMOHATBFHOMY M ACTETHYECKOMY BOCIPHUATHIO MAaTEMAaTHYECKUX OOBEKTOB, 3a/ad, PEIICHUH,
paccyXJAeHUN, YMEHUIO BUJIETh MAaTEMAaTUUECKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) LUEHHOCTH HAYYHOI'O MO3HAHUS:

OpHEHTAIlMEH B IEATETLHOCTH Ha COBPEMEHHYIO CUCTEMY HAyYHBIX MPEJCTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS 4YEJIOBEKAa, MPUPOJALI W OOIIECTBA, IMOHUMAaHWEM MAaTEMAaTHYECKONM HayKH Kak cQepbl YeIOBEUYECKOU



NESATEIbHOCTH, ITANOB €€ Pa3BUTHS W 3HAYMMOCTH JJI PA3BUTUS IIMBUIIM3AIIMM, OBJIAJICHUEM S3bIKOM MAaTeMaTHUKUA U
MaTEeMaTUYECKON KYJIbTYpOi Kak CPEJCTBOM IMO3HAHUS MUpPA, OBJIaJCHUEM MPOCTEUIINMH HABBIKAMH MCCIIEI0BATENbCKON
NEeSATEIbHOCTH;

6) dbuszndeckoe BocuTanue, GOPMUPOBAHKUE KYJILTYPbI 3I0POBbSI K SMOIMOHAIBHOTO 01aronoIyqus:

TOTOBHOCTBIO TPUMEHATh MAaTeMAaTHYECKHE 3HAHUS B WHTEPECaxX CBOETO 3JI0POBbs, BEICHHS 3I0pOBOTO o0Opasa
KU3HH (3I0pOBOE TMHTAaHWE, COATAHCHPOBAHHBIN PEXUM 3aHATHW W OTAbIXA, peryisipHas Qu3ndeckas aKTUBHOCTH),
c(hOpMHPOBAHHOCTHIO HaBbIKa pedIeKCHu, MPU3HAHNUEM CBOETO TpaBa Ha OMIMOKY M TAKOTO K€ MpaBa JPyTroro 4eIoBeKa;

7) 2KOJOTHYECKOE BOCIIMTAHHUE:

OpHCHTAIleH Ha MPUMEHEHNE MAaTEMAaTHUCCKUX 3HAHUH TSI PEIICHUS 3a7a4 B 00JIACTH COXPAHHOCTH OKPY KArOIICH
Cpenbl, TJIAHUPOBAHHS TOCTYNKOB M OIEHKHM WX BO3MOXXHBIX TOCICACTBUU IJII OKpPYXKAIOMIEH Cpelbl, OCO3HAHHUEM
rJI00aJIBHOTO XapaKTepa dKOJIOTUYECKHUX MPOOJIEM U MyTeH UX PelIeHUs;

8) amanTanys K U3MEHSIOUUMCS YCIOBUSIM COLIUATIBHOMN U MPUPOJIHON CPEJIbI:

TOTOBHOCTBIO K JICUCTBUSM B YCIIOBUAX HEONPEACIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3
MPAKTUYECKYIO IEITENbHOCTh, B TOM YHCJIE YMEHUE YUUTHCS y APYTHUX JIIOJIeH, MPUOOPETaTh B COBMECTHOM JEATEILHOCTH
HOBBIC 3HAHUSI, HABBIKA U KOMIIETCHIIMH U3 OIbITa IPYTHUX;

HEO0OXOIUMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHHWM, B TOM 4ucie (OPMYIHPOBATH HJCH, MOHSATHUS, TUIIOTE3BI 00
o0BeKTaxX W SBJICHUSAX, B TOM 4HCJIC paHee HEU3BECTHBIX, OCO3HaBaTh JC(PHUIMTHI COOCTBEHHBIX 3HAHWH W
KOMITETCHTHOCTEH, TNTAaHUPOBATh CBOE Pa3BUTHE;

CITOCOOHOCTBIO 0CO3HABATh CTPECCOBYIO CHTYAIIUIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIIHIO KaK BBI30B, TPEOYOIIHIA
KOHTPMEP, KOPPEKTUPOBATh NMPUHUMAECMBIE PEIICHUS U JeHCTBUsI, (JOPMYIUPOBATh M OICHUBATH PUCKH U TOCEACTBUS,
dhopMUpOBATH OIIBIT.

METAIIPE/IMETHBIE PE3YJIBTATHI

[To3HaBaTeIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS

bazoBbie nornueckue AEUCTBUS:

— BBISBIISITh U XapaKTEPU30BATh CYIECTBEHHbIE MPU3HAKKM MATEMAaTUYECKUX OOBEKTOB, MOHSITHM, OTHOIICHHIM
MEXIy MOHATUSMHU, (HOPMYITUPOBATH OMpPENENICHUs MOHSATHH, YCTAaHABIWBATH CYIIECTBEHHBIM MPU3HAK KiIacCU(pUKAIIIH,
OCHOBaHWsI 1711 0000IIEHHS ¥ CPAaBHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;



— BOCHPHHUMATh, (OPMYJIUPOBaTh W TMPEoOpPa30BBIBATH CYXKACHHUS: YTBEPAWTEIbHBIE W OTPUIIATEIBHEIE,
¢IMHUYHBIE, YaCTHHIE M OOIIHNE, YCIOBHBIC;

— BBISBIISATh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TIPOTUBOpEUrs B (paKTax, JaHHBIX, HAOTIOJCHUSIX
U YTBEPKICHUSAX, MpeJIaraTb KPUTCPUU JIJIS BBISBIICHUS 3aKOHOMEPHOCTEH U TIPOTUBOPEUHIA;

— JeJaTh BBIBOABI C KCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX M HMHAYKTUBHBIX YMO3aKIIOUCHUH,
YMO3AKIIOUCHHUM 10 aHAJIOTHH;

— pa30uparh JO0Ka3aTeIhCTBA MATEMAaTHYECKUX YTBEPKICHHWHM (TpsSMBbIE W OT TPOTUBHOTO), TPOBOAUTH
CaMOCTOSATEIILHO HECJIOXKHBIE JOKAa3aTelbCTBA MaTeMaTHYECKUX (DaKTOB, BBICTpAaWBaTh apPTyYMEHTAIIUIO0, TPHBOINTH
IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

— BbIOMpATh cIO0CO0 pelIeHns yueOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHMsI, BEIOMpATh Hanbosee
MOIXO/ISIIIIANA ¢ YIETOM CaMOCTOSTEIIEHO BBIICIICHHBIX KPUTECPHUEB).

bazoBrbie nccienoBaTebCKue ACHCTBUS:

— HUCIOJIb30BaTh BOIPOCHl KaK MCCIIENOBATEIbCKUM WHCTPYMEHT TMO3HaHUsS, (OpMyIHUpOBaTH BOIPOCHI,
buKcupyrolme TpoTUBOpedne, mpodIemMy, CaMOCTOATENIbHO YCTaHABIMBATH UCKOMOE U JTaHHOE, (OPMUPOBATH TUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UIUIO, MHEHUE;

— MPOBOAUTH M0 CAMOCTOSATENILHO COCTABJICHHOMY IIJIaHY HECJIOKHBIA SKCIIEPUMEHT, HEOOJBIIIOE UCCIEOBAHUE 110
YCTaHOBJICHUIO OCOOCHHOCTEN MaTEeMaTHUYE€CKOTO 00bEKTa, 3aBUCUMOCTEN 0O0BEKTOB MEKy COOOM;

— CaMOCTOATENIBHO (OpMyIMpoBaTh OOOOIICHUS W BBIBOABI 110 pe3ysbTaTaM MPOBEAECHHOTO HAOIIOICHUS,
WCCJIEIOBAHMUSI, OIEHUBATH JOCTOBEPHOCTD MOJIYYCHHBIX PE3YyJIbTATOB, BEIBOJIOB U 000OIICHHMI;

— MPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOLIECCa, @ TAKXKE BBIJIBUTATh MPEATIOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX
YCIIOBUSIX.

Pabora ¢ nundopmariueii:

— BBISBJIATH HEJOCTATOYHOCTh U M30BITOYHOCTH MH(OPMAIINH, TAHHBIX, HEOOXOAMMBIX IS PEIICHUS 3a1auH;

— BBIOWpATH, aHATU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH MH(GOPMAITUIO PA3IUYHBIX BUIOB U (HOPM
MIPE/ICTABIICHNUS,;

— BBIOMpATh PopMy TIpeACTaBICHHS HHGOPMAIIMH U WLUTFOCTPUPOBATH PEIlacMbIe 3aa4d CXEMaMH, THarpaMMaMH,
WHOM TpauKOi U UX KOMOMHAIIUSIMU;
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— OLIEHUBATh HAAEKHOCTh MHQOPMAIMH MO KPUTEPUAM, MPEATIOKEHHBIM YUYHUTETIEM HIH CHOPMYIHPOBAHHBIM
CaMOCTOSITENIBHO.

KoMMyHHKaTHUBHBIE YHUBEpCAJIbHbIE YUEOHbBIE NEHCTBUS:

— BOCIIPUHUMATHh U (OPMYJIHUPOBATH CYXkJICHUS B COOTBETCTBUH C YCIOBUSIMHU U LEISIMH OOIICHHUS, SICHO, TOYHO,
IPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOAY PELICHUS 3a]1a4H,
KOMMEHTHPOBATh MOITYUYEHHBIN pe3yibTar;

— B X0zi¢ OOCYyXJeHHUs 3aJaBaThb BOIIPOCHI IO CYIIECTBY OOCYKIAaeMOW TeMbl, MPOOJEMBbl, pelIaeMol 3aJauH,
BBICKA3bIBaTh MJICH, HALICJICHHBIE HA NIOMCK PELICHUs, CONOCTABIIATh CBOU CYKJIECHHUS C CYKJICHUSAMM JIPYTUX YYaCTHUKOB
nuanora, oOHapyXUBaTh pa3iIM4Me U CXOJCTBO IO3ULIMN, B KOPpPEKTHOW (opme (OpMyIHpoBaTh pa3zHOIIacHs, CBOU
BO3PAXKECHUS;

— OPENCTaBIIATh PE3yJbTaThl pEUIeHUS 3aJaud, SKCIEPUMEHTA, HWCCIEAOBaHUS, IPOEKTa, CaMOCTOSITEIBHO
BBIOMPATh (POPMAT BBICTYILIEHUS C YUETOM 3a]a4 NMPE3EHTALMN U OCOOCHHOCTEN ayIUTOPHH;

— MOHUMAaTh U HCIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW W MHJIMBUIYAJIbHOW pabOThl IpPU pPEUIEHUH Y4YEOHBIX
MaTeMaTUYECKHX 3a/1ay;

— OPUHUMATh LIeJIb COBMECTHOM JEATEIbHOCTH, TUIAHUPOBATh OPTraHU3ALMI0 COBMECTHOW PaOOThI, paclpeneisTh
BU/JIbI paboOT, TOrOBApUBATHCA, 00CYX AATh MPOLECC U pe3yabTaT padoThl, 0000IIaTh MHEHHSI HECKOJIBKUX JIFOJIEH;

— Y4acTBOBaTh B I'PYMIOBBIX (popmax padoThl (0OCYyKIAeHUS, OOMEH MHEHUSMH, MO3TOBBIE LITYPMBbl U JAPYTHE),
BBINIOJIHATH CBOIO YacTh pabOThl U KOOPJMHUPOBATH CBOM JIEUCTBHS C IPYTMMHU YJIEHAMH KOMAaHJIbl, OLIEHUBATh KAa4€CTBO
CBOETro BKJIaJla B OOIIMI MPOYKT MO KPUTEPUAM, CPOPMYIHUPOBAHHBIM YHACTHUKAMH B3aUMOJECHCTBUS.

PerynstuBHble yHUBEpCaIbHbIEC YUE€OHbBIE N1EUCTBUS

Camoopranuzanusi:

— CaMOCTOSITETIbHO COCTaBJIATH IUJIaH, ajJrOPUTM PEIICHUs 3a/lauM (WM €ro 4acTh), BHIOMPATh CIOCOO pelIeHus ¢
y4E€TOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUIMA
C yu€TOM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb, SMOIIMOHAJIHBIN MHTEIIEKT:

— BJIaJIETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOLIECCa U pe3yiIbTaTa PEIICHUsI MaTEMaTHYECKOH 3a1a4u;
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— NPEABHUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPH PEIICHUM 3a1a4d, BHOCUTb KOPPEKTUBBHI B
JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOATENBbCTB, HAWJCHHBIX OMIMOOK, BHISBICHHBIX TPYAHOCTEH;

— OLICHMBATh COOTBETCTBHUE PE3yJbTAaTa JEATEIBHOCTH IMOCTABICHHOW LETU W YCIOBHUSM, OOBSICHATH MPUYMHBI
JOCTHKEHUS UM HETOCTHKEHUS 11€JI1, HAXOAUTh OIIMOKY, TaBaTh OLEHKY MPUOOPETEHHOMY OMBITY.

I[TPEMETHBIE PE3YJIbTATDI

K koHIy 00yuenust B 7 kjacce 00y4aroIuiics MOJIy4YUT CIETYIOIINE IPEIMETHbIE PE3YJIbTaThI:

Yuciia v BBIYMCIICHUS

BbInonHATh, coyeTast yCTHbIE U MUCbMEHHBIE IPUEMBI, apu(PMETHYECKUE NEUCTBUS C pallMOHAIBHBIMU YUCIIAMHU.

HaxoauTh 3Hau€HUs YUCIOBBIX BBIPAKEHUH, MPUMEHATh pPa3HOOOpa3Hble CIOCOOBI U MPUEMBI BBIYUCICHUS
3HAYEHUH IPOOHBIX BBIPAXKEHUHN, COAEPKAIINX OOBIKHOBEHHBIE U JIECATUUHBIE TPOOH.

[lepexonuth OT 0AHOM (OPMBI 3aIIUCH YUCEN K APYroil (mpeoOpa3oBbIBaTh AECATUYHYIO IpOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECITUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATHUHYIO ApOOB).

CpaBHUBATH U YNIOPSAAOYMBATH PALHMOHAIBHBIC YUCTIA.

OKpyrisaTh yucia.

BpINOMHATE IPUKHUIKY M OLEHKY pe3yJbTaTa BBIYMCICHUN, OLEHKY 3HAYEHUN YUCIIOBBIX BBIPAXKCHUMN. BBINMOIHATH
JEWCTBUS CO CTENEHAMH C HATypAJIbHBIMU MOKA3aTEISIMHU.

[IprMeHATh NPU3HAKK IETMMOCTH, PA3JIOKEHUE HA MHOKUTEIN HATYPAJIbHBIX YUCEN.

Pemate MpakTUKO-OPUEHTUPOBAHHBIE 3aJa4yd, CBS3aHHBIE C OTHOLIEHUEM BEJIWYWH, MPONOPLIUOHATBHOCTHIO
BEJIMYMH, INPOLEHTAMH, HHTEPIPETUPOBATH PE3YJbTaTbl PEIICHUSA 3aJady C YYETOM OIPAHUYEHUM, CBSA3aHHBIX CO
CBOMCTBAMM pacCMaTPUBAEMBIX OOBEKTOB.

AnreOpandeckue BhIPKECHUS

Hcnonp3oBath anreOpandeckyl0 TEPMUHOJOTHIO M CUMBOJIMKY, MPUMEHATh €€ B IMPOLIECCE OCBOCHHS yueOHOTO
MaTrepuaa.

HaxoauTs 3HaueHus1 OyKBEeHHBIX BBIPAKEHUH MU 3aJJaHHBIX 3HAUCHUSAX MEPEMEHHBIX.

BoinonHsaTh npeodpa3oBaHus LENOT0 BBIPAXKEHHSI B MHOTOYJIEH MPUBEACHUEM MOJOOHBIX CIAaraéMbIX, paCKpbITUEM
CKOOOK.



-12 -

BBINONMHATE YMHOXKEHHE OJTHOYJIEHA Ha MHOTOYJIEH U MHOTOYJIEHA Ha MHOTOYJIEH, IPUMEHSTh (POpMYJbl KBapara
CYMMBI U KBa/IpaTa pPa3HOCTH.

OcCy1IeCTBIISATh PAa3/I0)KEHUE MHOTOUIEHOB HA MHOYKUTENH C TOMOIIBIO BBIHECEHUS 32 CKOOKH OOIIETO MHOYKUTEIS,
IPYNIMPOBKHU CIIAraeMbIX, IPUMEHEHHSI (POPMYJIT COKPAIIEHHOTO YMHOKEHUS.

[TpumensTh MpeoOpazoBaHUSI MHOTOWICHOB JJIsl PEIICHUS Pa3IMYHBIX 33a]a4 U3 MaTeMaTUKU, CMEXHBIX IIPEIMETOB,
U3 pEATBHOU MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYpaIbHBIMU IMOKA3aTEISIMU JJI IPpeoOpa30BaHUs BbIPAKEHUH.

YpaBHEHUS 1 HEPABEHCTBA

Pemars yMHENHBIE YpaBHEHUS ¢ OJHOW NEPEMEHHOM, MPUMEHSS MpPaBUia MEPEXOJAa OT MCXOJHOTO YPaBHEHHS K
PAaBHOCWIBHOMY eMy. [IpoBepsTh, ABISETCA JIM YUCIO KOPHEM YPAaBHEHUS.

[TpumensTh rpaduueckre METO bl P PEIICHUN JTUHEWHBIX YPABHEHUH U UX CHCTEM.

[TonGupath mpUMepsI ap Yuce, BISIOUMXCS PEILICHUEM JINHEHHOTO YPAaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CrpouTh B KOOPAMHATHOM IUIOCKOCTH TIpaUK JIMHEHHOTrO YpaBHEHHMs C JBYMS IEPEMEHHBIMH, IOJIb3YsCh
rpauKoM, IPUBOAUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemath cucteMbl IBYyX JTMHEWHBIX YpaBHEHUH C IByMsI IEPEMEHHBIMH, B TOM YHUCJIE TpaUUECKH.

CocTaBisiTh W pelaTe JIMHEMHOE YpPaBHEHHE WJIM CHUCTEMY JIMHEHHBIX YPAaBHEHMM 110 YCIOBHUIO 3a/1ayH,
WHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33J1a4M MIOJIYYEHHBIN PE3YIIbTAT.

DOyHKIUH

N300paxaTth Ha KOOPAMHATHOM MPSMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOPAWHATAaM, Jy4d, OTPE3KH,
WHTEPBaJIbl, 3aIUCHIBATh YUCIOBbIE TPOMEKYTKU Ha aNreOpandyeckoMm si3bIKe.

OTMeuaTh B KOOPJIMHATHOM MJIOCKOCTH TOYKH IO 33JaHHBIM KOOPJIWHATAM, CTPOUTH I'paPUKU JIMHEUHBIX (DYHKIIHIA.
Crpouts rpaduk pyHkuuu y = [X|.

OnuceIBaTh C MOMOIIbIO (PYHKIMNA M3BECTHBbIE 3aBUCUMOCTH MEXKIY BEIMYMHAMHU: CKOPOCTb, BPEMS, pACCTOSHUE,
[I€Ha, KOJIMYECTBO, CTOMMOCTh, IPOU3BOIUTEIBHOCTD, BpeMs, 00BEM paboThI.

Haxoauts 3HaueHne GyHKIUH 110 3HAYCHUIO €€ apryMeHTa.

[lonumarp rpaduyeckuil crnocod MpeacTaBiICHUs W aHalu3a HHPOpPMAIMHM, U3BJIEKAaTh U HHTEPIPETUPOBATDH
uH(popmaIuio u3 rpaduKoB peaabHbIX MPOIIECCOB U 3aBUCUMOCTEH.

K koHIy 00yuyenus B 8 kiacce 00yJaromuiics MOJIy4YuT CIEIyIOIINe MpeIMETHbIE PE3yIbTaThl:
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Uucna v BEIYUCIECHUS

Hcnonp30BaTh HadajdbHBIE MPEACTABICHHUS O MHOXKECTBE NEHCTBUTEIBHBIX YWCEIN JJIsl CPAaBHEHHS, OKPYTJICHUS U
BBIYHCIICHUM, U300paKaTh JEHCTBUTEIbHBIC YHCIAa TOYKAMHU Ha KOOPJAMHATHON MIPSIMOM.

[IpuMeHATh MOHATHE apUPMETHUYECKOTO KBAJAPATHOTO KOPHS, HAXOAUTh KBAJ[paTHbIE KOPHU, HCIOJIB3YS MPHU
HEOOXOJMMOCTH KaJbKYJATOP, BBIMIOJIHATH MpeoOpa3oBaHUs BBIPAKECHUN, COJAEPKAIIMX KBaJIpaTHBIC KOPHHU, HCIONb3Ys
CBOMCTBA KOPHEMU.

Hcnonb3oBaTh 3anucy OOJIBIINX U MAJIBIX YHCEJN C MOMOIIBIO IECATUYHBIX IpoOel u cTenenet uncina 10.

AnreOpandeckue BbIPAKEHUS

[IpuMeHATh MOHATHE CTENEHM C LEJIbIM IOKa3aTelIeM, BBIIOJHATh NPEoOpa3oBaHUsl BBIPAKEHUH, COJEpKallUX
CTEIICHH C LIEJIBIM [TOKA3aTEIIEM.

BBIMONMHATE TOXKIECTBEHHBIE MPEOOpa30oBaHUsl PAIIMOHAJBHBIX BBIPAKEHUN Ha OCHOBE MPaBHJI JEHCTBUN HaJ
MHOTOUYJIEHAMH U alreOpandecKuMu JApo0sMu.

PackiianpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTEIU.

[IpumensaTh npeodpa3oBaHUs BHIPAKEHUM JJIs PEIICHUS Pa3IUYHbIX 33Jlad U3 MaTeMaTHUKU, CMEKHBIX MPEIMETOB,
Y3 pEaJbHOU MPAKTUKH.

YpaBHEHUS ¥ HEPABEHCTBA

Pemars yMHENHBIE, KBAaJIpAaTHBIE YPAaBHEHHS W PALMOHAIBHBIE YPAaBHEHMS, CBOASLIMECS K HUM, CUCTEMBI JBYX
YPaBHEHUH C IBYMS IEPEMEHHBIMHU.

[IpoBoauTh mNpoCTEWIINE WCCIEAOBAaHUS YPAaBHEHUW M CUCTEM YPAaBHEHUM, B TOM YHUCJIE C IPHUMEHEHUEM
rpaduyuecKkux MpeAcTaBIeHUN (yCTaHaBIMBATh, UMEET JIM YPABHEHUE WIIM CUCTEMA YPAaBHEHUH pELIEHUs, €CIIM UMEET, TO
CKOJIbKO, U MpOYee).

[lepexoauTh OT CIIOBECHOM (OPMYIHPOBKHM 3aJaud K €€ anreOpandyeckod MOJENH € TMOMOUIBI0 COCTAaBJICHUS
YPaBHEHHUS WU CUCTEMBI YPABHEHU, HHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4 MMOJTYyYECHHBIN pE3yJIbTaT.

[IprMeHSITh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIsI CPABHEHMS, OLICHKH, PELIATh JMHEWHBIE HEPABEHCTBA C OJHOU
NEPEeMEHHON M MX CHCTEMbI, JaBaTh TIpaUUecKyl0 WUIIOCTPAIIMI0 MHOXECTBA PELICHUN HEpPaBEHCTBA, CHCTEMBI
HEPABEHCTB.

OyHKINUH
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[lonumaTh ¥ UCHONB30BaTh (YHKIMOHAJIbHBIE TMOHATHS M SI3bIK (TEPMHHBI, CHUMBOJIMYECKHE OOO3HAUYCHUSA),
OTpEENATh 3HaueHUEe QYHKIUHU 110 3HAYEHUIO apTyMEHTa, ONPEEIsITh CBOMCTBA QYyHKIINHU 110 €€ rpaduKy.

Ctpouts rpaduku 3J1eMEeHTapHBIX (YHKIIUA BUA:

y = ki, y = %2,y =x3,y = |X|, y = VX, OIIHCBIBATH CBOICTBA YHCIOBON (YHKIHH 10 e& rpaduKy.

K xonIy o6y4uenus B 9 kiacce 00ydarOmmiAcs MOTYUUT CICAYIONTNE TPEIMETHBIE PE3yIbTATHI:

Hucna v BBIYUCIEHUS

CpaBHHBAaTh M YIOPSIOYMBATH PALMOHAJIBHBIE U UPPALlMOHAIbHbBIE YHCIIA.

Breimonuars apudmerndeckue ACHCTBUS C pallUOHAIBHBIMU YMCJIAMH, COYETasi YCTHbIE U MUCHMEHHBIC MPUEMBI,
BBITIOJTHSATH BBIUYUCIICHUS C UPPALIMOHAIBHBIMU YU CIIAMH.

Haxonuth 3HaU€HHsI CTETIEHEN C LETbIMH IMOKA3aTEISIMU U KOPHEH, BBIYUCIISITh 3HAYEHUS YHCIOBBIX BBIPAXKECHHUIA.

OKpyrisiTh JE€UCTBUTEIBHBIE YHCIA, BBINOJIHATh NPUKHUIKY pPE3yibTaTa BBIUMCICHHUM, OLIEHKY YHCIOBBIX
BBIPAKCHUM.

VYpaBHEHUSI 1 HEPABEHCTBA

Pemates nuHeitHbIC U KBaJpaTHbIC YPABHEHUS, YPABHEHUS, CBOSIIIUECS K HUM, TPOCTEUIIINE APOOHO-pallUOHATbHBIC
ypaBHEHMUS.

Pemats cucteMbl ABYyX JIMHEMHBIX YPAaBHEHHI C IByMs] IEPEMEHHBIMHU M CUCTEMBI JBYX YPABHEHUM, B KOTOPBIX OJHO
YpaBHEHUE HE SABISETCS JTUHEHHBIM.

Pemate TekcTOBBIE 33a/lauu anreOpandeckuM CHOCOOOM C MOMOIIbIO COCTaBIICHUS YPaBHEHHUS WM CHUCTEMBI JIBYX
YpaBHEHUI C ABYMS IEPEMEHHBIMU.

[IpoBoauTh mNpoCTEWIINE WCCIENOBAaHUSA YPAaBHEHUHM M CUCTEM YPAaBHEHHW, B TOM 4YHCIE C NIPUMEHEHHEM
rpaduyuecKkux MpeAcTaBiIeHU (yCTaHABIMBATh, UMEET JIM YPABHEHUE WIIM CUCTEMA YPaBHEHUH pELIEHUs, €CIIM UMEET, TO
CKOJIbKO, U MpOYee).

PemaTte nuHEiHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaThb pEUICHUE HEPABEHCTB HA YHMCIOBOM
IPSIMOiA, 3alIUCHIBATh PELIEHNE C TOMOIIBIO CHMBOJIOB.

Pemiats cuctembl JIMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIOYAIOIINE KBAJAPATHOE HEPABEHCTBO,
n300paxaTh pelIeHrne CUCTEMbl HEPAaBEHCTB Ha YHCIIOBOM MPSIMOM, 3aMChIBATh PELICHUE C TOMOLIbI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEUICHUH PA3JIMYHbBIX 33]1a4.

OyHKINUH
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Pacnio3HaBaTh (QyHKIMM U3y4E€HHBIX BUAOB. lloKa3piBaThb CXEMAaTHYECKH pACHOJIOKEHUE Ha KOOPAMHATHOM
mockoctr rpadukos GyHkumit Buga: Y = KX, y = kx + b, y = k/x, y = ax2 + bx + ¢, y = x3, y = VX, y = ||, B 3aBHCHMOCTH
OT 3HaYeHUH K03(h(PUIIMEHTOB, ONUCHIBATH CBOMCTBA (PYHKIIMH.

Crpouth U M300paXkaTh CXEMaTUYECKU TIpaUKH KBaJpaTUYHBIX (YHKIMI, ONMUCHIBATh CBOWCTBAa KBaJpPAaTUYHBIX
byHKIMi M0 uX rpadukam.

Pacnio3naBaTh KBagpaTHdHy0 (QYHKIUIO IO GopMyJie, IPUBOIUTH MPUMEPHI KBAAPATUYHBIX (PYHKIUN U3 peatbHOI
XKU3HU, QU3NKHA, TECOMETPUH.

YucnoBbie OCIET0BATENBHOCTH U MTPOTPECCUHU

Pacnio3naBaTth apuMeTHIECKyI0 M TEOMETPHUUECKYIO MTPOTPECCHH MPHU Pa3HBIX CIIOCO0aX 3a/1aHusl.

BBINONHATE BEIYMCIIEHUS C UCTIOIB30BaHUEM (POPMYIT N-To YieHa apuPMETHUECKON U TEOMETPUIECKON MPOrpecCuid,
CYMMBI IIEPBBIX N YJIEHOB.

N306paxaTs 4ieHbl NOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPJAUHATHOMN MIIOCKOCTH.

Pemarp 3amaum, cBA3aHHBIE C YUCIIOBBIMH IOCJIEAOBATEIBHOCTSAMHU, B TOM YHCIE 3a/la4yd U3 pealbHOM JKU3HU (C
UCIIOJIb30BaHUEM KaJIbKYJIATOPA, HUPPOBBIX TEXHOJIOTUM).

TEMATHYECKOE IINTAHUPOBAHUE

7 KITIACC
KounuecTBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3iesioB U TeM undposbie
Ne i/m P Kontpoasnbsie IIpakTnueckue (mupp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Hucna u BeIuKcieHus. PanronanbHbie bubnuorexa [JOK
1 25 2
yucia https://m.edso0.ru/7f415b90
bu6mmorexa [IOK
2 AnreOpanueckre BbIpaxeHHUs 27 3 https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
3 20 2
¥ PaBHEHILL i HEpaBeHCTBa https://m.edso0.ru/7f415b90



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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bubmuoreka [JOK
4 K . D 24 3
OOpAHHATSL i rpadpuiit. DyHumi https://m.edso0.ru/7f415b90
bubmuoreka [JOK
5 IT 6006 6 1
OBTOPEHHE H OLODIEHHE https://m.edso00.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 101 1 0
I[TPOI'PAMME
8 KITACC
Ne /it HawnmeHnoBanue pasiesioB U TEM MPOrpaMMbI KonmgecTBo yacoB OnexkrponHbie (TH(POBLIE)
Bcero Kontponsnsl | IIpakruuec o0pazoBaTesbHbIE PECYPChl
€ paboThI KHe
paboThl
1 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubmmnoreka HOK
Anrebpanueckas apo0Ob https://m.edso00.ru/7f417af8
2 Uucna u Beruncnenus. KBagpatasle KopHU 15 1 bubmmnoreka HOK
https://m.edsoo.ru/7f417af8
3 VYpaBHeHus u HepaBeHCTBA. KBagpaTHbie 15 1 bubmuoteka [IOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
4 Anrebpanueckue BblpaxkeHus. KBaapaTHblii 5 1 bubmuoteka [IOK
TPEXWICH https://m.edsoo.ru/7f417af8
5 VYpaBHeHust ¥ HepaBeHCTBA. CHCTEMBI 13 bubmuortexa [IOK
YpaBHEHUN https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 12 1 bubmuortexa [IOK
https://m.edsoo.ru/7f417af8
7 Oynaknnu. OCHOBHBIE TTOHITHS 5 2 bubanoreka IJOK
https://m.edsoo.ru/7f417af8
8 Oynknuu. Ynucnossie PyHKIUN 9 bubnuoteka [JOK



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

9 Yucia u BeruucieHusi. CTEneHs ¢ LeIbIM 7 bu6numoreka [IOK
[I0Ka3aTeseM https://m.edsoo.ru/7f417af8
10 [ToBTOpEeHME M 0000IIEHNE 7 bu6nmoreka [IOK
https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 101 0
9 KJIACC
KommuecTBo yacos DNEeKTPOHHBIE
Ne mi/mm HaumeHnoBanue pa3iesioB 1 TeM IpOrpaMMbl KOHTpONbHbIE MpaxTuueck (unposeie)
Bcero o0Opa3oBaTeNbHbIC
ne paboThl
pecypcsl
1 Yucna v BerunciieHus. JleiCTBUTEbHBIE 9 bubnuoreka [JOK
yucia https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
2 o 14
YHICHIH https://m.edso0.ru/7f419d08
3 YpaBHEHUs 1 HEPABEHCTBA. Y paBHEHHUS C 16 bubnnoreka [JOK
OJIHOM IIEPEMEHHOMN https://m.edso00.ru/7f419d08
bu6mmoreka [IOK
4 .H 1
VpaBHeHnus u HepaBeHcTBa. HepaBeHcTBa 6 https://m.edso0.ru/7f419d08
5 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 bubnmoreka [JOK
ypaBHEHUU https://m.edso00.ru/7f419d08
bubmuoreka [JOK
6 4 15
HCHOBBIC TOCHCAOBATELHOCTH https://m.edso00.ru/7f419d08
7 [ToBTOpenue, o6o0IIeHNE, CUCTEMATU3AIUS 20 bubnnorexa [JOK

3HAHUH

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



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 101 6 0

IMPOBEPSIEMBIE TPEFOBAHMS K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM
OBPA3OBATEJBHOM ITPOI'PAMMBI

7 KIIACC
Kon . .
HPOBEPSIEMOTO [IpoBepsiembie MpeAMETHBIE pE3yIbTaThl OCBOCHUS OCHOBHOW 0O0pa30BaTEIbHONW MPOTPaMMBI
pesy/IbTaTa OCHOBHOT0 00111er0 00pa30oBaHUs
1 Uwucna v BEIYUCIICHUS
11 BeImoNTHSATE, coYeTass YCTHbIE W THCBMEHHBIC TPHUEMBI, apuPMETHYECKUE ACHCTBUA C
palMOHAIbHBIMUA YUCIIAMHU
19 HaxonuTh 3HAYEHWS YHCIIOBBIX BBIPAKCHHM, MPUMEHSATH Pa3HOOOpa3HbIE CIIOCOOBI M MPUEMBI
BBIYHMCIICHHSI 3HAYCHUI TPOOHBIX BRIPAKCHUH, COAEPIKAMINX OOBIKHOBEHHBIC M IECATUYHBIC IPOOH
13 [TepexoauTh OT OJHOM (OPMBI 3aMKCH YHCEN K Apyroi (mpeoOpa3oBhIBATh JACCITHUHYIO IPOOh B
0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JICCITUYHYIO, B YACTHOCTH, B OECKOHEUHYIO JICCATUUHYIO TPOOb)
1.4 CpaBHUBATH U YIIOPSAOYMBATH PALIMOHAJIBHBIEC YUCTIA
1.5 OKpyrJisTh yucia
16 BBITIONTHATE TPUKHUAKY W OICHKY pe3yibTaTa BBIYUCICHHWH, OICHKY 3HAYEHUN YHCIOBBIX
BBIpKCHH. BBIMOTHATL IEUCTBHUS CO CTEIICHIMH C HATYPATbHBIMU ITOKA3aTEISIMU
1.7 [TpuMeHsTh IPU3HAKHU IETUMOCTH, PA3JIOKEHIE HA MHOYKUTEIN HATYPAIbHBIX YHCEI
PemaTe  NpakTHKO-OPUCHTHUPOBAHHBIC  3a/Jaud, CBSI3aHHBIE C  OTHOIICHWEM  BEJIUYHH,
1.8 MPOTMOPIMOHATILHOCTEIO BEJIMYWH, TMPOIICEHTAMHU, HHTEPIPETUPOBATH PE3yJbTaThl PEIICHUS 3a7ad C
y4€TOM OTpaHUYEHHI, CBSI3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMBIX OObEKTOB
2 AnreOpandeckue BhIpaKCHHS
2.1 Hcnonp3oBaTh ainreOpanyeckyr0 TEPMHUHOJIOTHIO M CHUMBOJIMKY, MPUMEHATH €€ B Ipolecce




-19-

OCBOCHHS YU4eOHOTO MaTepuasa

2.2 Haxonuthb 3HaueHust OyKBEHHBIX BBIPAKEHUHN NIPH 3aJaHHBIX 3HAYEHUSIX TIEPEMEHHBIX

23 BrITIONTHATE TpeoOpa3oBaHUsl IIEJIOTO0 BBIPAKEHUS B MHOTOWICH TMPUBEICHUEM I10J00HBIX
CJIaraeMbIX, paCKphITHEM CKOOOK

24 BBINOMHAT YMHOKEHUE OJHOWICHA HA MHOTOWIEH M MHOIOYJIEHAa Ha MHOTIOYJIEH, NMPUMEHSThH
dbopMyIIbl KBaJpaTa CyMMBI U KBaJjpaTa pa3HOCTH

25 OCylIEeCTBIATh PA3T0KEHUE MHOIOYJIEHOB HA MHOMHUTEIH C MOMOIIBIO BBIHECEHHS 3a CKOOKH
00111eT0 MHOKHUTENS, TPYIIUPOBKH ClIaraeMbIX, TPUMEHEHUS (DOPMYJI COKPAIIEHHOTO YMHOXKECHUS

26 [IpumeHnsTh Hpeo6pasoBaHI/£51 MHOTOYJIEHOB Il PELICHUS] PA3IUYHBIX 337a4 U3 MaTEMATHKU,
CMEXKHBIX IIPEAMETOB, U3 PEAIbBHON IPAKTUKHU

27 HCH?HBSOB&TB CBOICTBa CTENEHEH C HaTypalbHbIMH MOKa3aTeSIMU [JIs IpeoOpa3oBaHUs
BBIpAKEHUN

3 YpaBHEeHHs 1 HEpaBEHCTBA

31 PemaTe TMHENHBIE YPaBHEHHS C OJJHOW MIEPEMEHHOM, IIPUMEHSSI ITPaBUIIa NIEPEXoaa OT UCXOIHOIO
YPaBHEHHUSI K PABHOCUJIIBHOMY €My. [IpoBepsITh, ABISETCS JIM YUCIO0 KOPHEM YPABHEHUS

3.2 [TpumensTh rpaduueckue METOIbI MPU PEIICHUN JTUHEUHBIX YPABHEHUN U UX CUCTEM

33 [TonOupaTe mpuUMepbl Map 4YHCEIN, SBISIOMIUXCS PEIICHUEeM JIMHEHHOTO YpaBHEHHUS C ABYMS
[IEPEMEHHBIMU

34 CtpouTh B KOOPJAMHATHOMN TJIOCKOCTU TpadUK JTUHEHMHOTO ypaBHEHUSI C ABYMS MEPEMEHHBIMU;
MOJIB3YACHh TpaKOM, TPUBOJUTH MMPUMEPHI PEIICHUS YPABHEHHUS

3.5 Pemate cucteMbl IBYX JIMHEWHBIX YPAaBHEHUH C ABYMS IEPEMEHHBIMH, B TOM YHCIIe Tparuuecku

36 CocTaBiaTe U pelmaTh JIMHEMHOE YPaBHEHUE WJIUM CUCTEMY HHHeﬁHBIXVypaBHeHHfI 10 yCJIOBHUIO
3a7]a4d, UHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 33]1a4M MOJYYEHHBIN pEe3yIbTaT

4 Koopnunate! u rpaduku. OyHkimm

4.1 MN300pakaTh Ha KOOPJAMHATHOM MPSIMON TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM KOOPAMHATAM,
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JIy4H, OTPEC3KHU, MHTCPBAJIbI, 3alIMCbIBATh YHMCJIOBLIC ITPOMCIKYTKH HaA anrerqueCKOM SA3BIKE

4.2 OTMmeyaTh B KOOPJUHATHOM MIIOCKOCTH TOYKH IO 33JJaHHBIM KOOpAMHATaM
4.3 Ctpowutsb rpaduku quHedHbIX QyHKIHH. CTpouTh rpaduk GyHKIHH Y = [X|
4.4 OnuceiBaTh ¢ MOMOLIBI0 (YHKIMA M3BECTHBIE 3aBUCHUMOCTH MEX]Y BEJIMYMHAMHU: CKOPOCTD,
BpEMsi, PACCTOSIHUE, IIEHY, KOJIMYECTBO, CTOUMOCTh, MPOU3BOJIUTEIHHOCTD, BpeMsl, 00bEM pabOThI
4.5 HaxoauTe 3HaueHue GyHKIUMU 10 3HAUYCHUIO €€ apryMeHTa
46 [lonumate rpaduueckuit crnocoOd TMpeACTaBICHUS W aHaidu3a HWH(OpMaIuu, HU3BJIEKaTh U
MHTEPHPETUPOBATH HHGOPMAIINIO U3 TPAPUKOB peabHBIX MPOILIECCOB U 3aBUCUMOCTEH
8 KIIACC
Kon . .
HPOBEPAEMOTo [IpoBepsiemble NpEAMETHBIE pE3ybTaThl OCBOEHUS OCHOBHOW O0Opa30BaTENbHOW MPOrpaMMBI
pesybTaTa OCHOBHOT'O 00IIIETO 00pa30BaHMs
1 Uucna v BBIYUCIEHUS
11 Hcnonb30BaTh HavadbHbIE MIPEACTABICHUS] O MHOKECTBE JIEHCTBUTEIBHBIX YHCEI NIl CPABHEHUS,
OKPYTJIEHHS M BBIUMCIEHUHN, N300pakaTh ACHCTBUTEIbHBIC YUCIIA TOYKAMH HAa KOOPJIMHATHON NPSIMOM
[IpumensaTy moHsATHE apU(PMETUYECKOTO KBAJPATHOTO KOPHS, HAXOJIUTh KBAJApPATHBIE KOPHH,
1.2 MCIIONIB3YS TIPU HEOOXOAMMOCTU KAJIbKYJIATOP, BBHIIOJHITH MPE0Opa30BaHUs BRIPAKEHUHN, COMIEPIKAIIUX
KBaJIpaTHbIE KOPHHU, UCTIOJIb3YsI CBOMCTBA KOPHEN
13 Hcnonb3oBaTh 3anucy OOJBIIMX M MajbIX YKCEN C MOMOIIBIO AECATUYHBIX IpoOed U cTeneHen
yucna 10
2 Anrebpandeckue BoIpaKCHHS
21 [IpUMEHSTH MOHATHE CTEMEHU C IEIbIM MTOKa3aTeIeM, BBINOIHATh MPeoOpa3oBaHusl BhIPAKECHUM,
coJiepKalluX CTENEHU C LEJIbIM MTOKa3aTelieM
29 BBITIOTHATE TOXAECTBEHHBIE MPEOOpPa30BaHUS PANMOHAIBHBIX BBIPAKEHUM HAa OCHOBE TMPABHII

JIEUCTBUN HAJ] MHOTOWICHAMH U aJITre0panvdecKuMu Jpo0siMu
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2.3 PackiranbiBaTh KBaApaTHBIN TPEXWICH HA MHOXKHUTEIN
54 [TpumensTh Hpeo6pa3013aH1:1;1 BBIPOKEHUN [UJII PEIICHHS PA3IMYHbIX 3a7a4 M3 MaTEeMaTHKH,
CMEXHBIX MIPEIMETOB, U3 PEATbHOM MPAKTUKHU
3 YpaBHEHUS 1 HEPABEHCTBA
31 Pematp JIHHeI?IHLIeU, KBaJIpaTHbIC YpaBHEHHUS U pallMOHAIIbHBIC YPABHEHMsI, CBOJAIIMECS K HUM,
CUCTEMBI JIBYX YPAaBHEHUM C JBYMsI IEPEMEHHBIMU
[IpoBOANTE MPOCTEUIINE HCCIENOBAHUSA YPAaBHEHMNW M CHUCTEM YPABHEHHW, B TOM YHCIE C
3.2 MpUMEHEHUEM TpapUIeCKuX TpeaCcTaBlIeHUN (yCTaHABIMBaTh, MMEET JIM YpaBHEHHWE WU CHUCTEMa
YpaBHEHUH PEILIECHHUs, €CJIU UMEET, TO CKOJIBKO, U IPOYEE)
[TepexonuTh OT CIOBECHON (POPMYIMPOBKH 3a7auu K €€ anreOpanyeckodl MOJENU ¢ MOMOIIbIO
3.3 COCTABJICHHSI YPAaBHCHUS WJIM CHCTEMBI YPaBHCHHM, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3aJ]a4¥ MOJYYEHHBIA PE3yJIbTaT
[IpuMeHsATh CBOWCTBA YHCIOBBIX HEPABEHCTB ISl CPaBHEHMS, OILIEHKH, pEIIaTh JIMHEIHbIC
3.4 HEPaBEHCTBA C OJHOM MEPEeMEHHOW U UX CUCTEMBI, J1aBaTh rpadUUuECKy0 HILTIOCTPAIIMI0O MHOXECTBA
pEIIeHNi1 HepaBeHCTBA, CHCTEMbl HEPAaBEHCTB
4 DOyHKINU
[TonumaTe ¥ UCIMONB30BaTh (YHKIIMOHAIbHBIE TOHATUS M SI3bIK (TEPMHUHBI, CHMBOJUYECKUE
4.1 0003HaueHHUsA), OMNpEACNITh 3HAYCHHE (QYHKIMU 10 3HAYCHHIO apryMEHTa, OMpPENesiTb CBOMCTBA
byHKMu 1o e€ rpaduky
4.9 Crtpouth rpaduKu dJIeMEHTApHBIX (PyHKIUH Buma:y = k/x, Yy =X, y = X3, Y = |x|, onuchIBaTh
CBOMCTBA YMCJIOBOM (DYHKIHMH 110 e€ TpaduKy
9 KIIACC
Kon [IpoBepsiembie TpeaMETHBIE PE3yJIbTaThl OCBOCHHS OCHOBHOW OOpa30BaTEIBbHOWU MPOTPAMMBbI

MPOBEPSIEMOTO

OCHOBHOT'O 00111eT0 00pa30BaHMs
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pe3ynbTaTa
1 Yuciia v BBIYMCIICHUS
1.1 CpaBHUBATH U YNIOPSAIOYMBATH PALIMOHAIIBHBIC U UPPAllMOHATIBHBIE YK CIIa
19 BBIHOJIH}ITL“ apu(pMeTHYecKue JEHUCTBUS C pPallMOHAIbHBIMU YHUCJIaMH, COYEeTass YCTHBIE H
MMCbMEHHbIE TPUEMBI, BBITIOJIHATH BIYUCIICHUS C HPPAIIMOHAIBHBIMU YUCIAMHU
13 Haxonutb SHaYeHHs CTEMEHEW C IeJIbIMU TOKA3aTeNISIMU U KOPHEW, BBIYUCISATH 3HAUYCHUS
YUCJIOBBIX BBIPAYKEHUM
14 OKpyTisTh ,Z[GﬁfTBI/ITGJIBHBIG 4uCla, BBIMOJIHATh MPUKHUIKY pE3yJibTaTa BBIYMCICHUH, OLICHKY
YHUCJIOBBIX BBIPAYKEHUI
2 YpaBHEHUs 1 HEPABEHCTBA
21 Pemars nuHEHBIE U KBaApAaTHbIE YPAaBHEHUS, YPABHEHUS, CBOJSIIMECS K HHUM, MPOCTEUIIHE
JTpOOHO-pallMOHATbHBIC YPABHEHUS
29 PemvaTB CUCTEeMbl JIBYX JIMHEHHBIX YpaBHEHUU C ABYMs [EPEMEHHBIMH 1 CHCTEMBI 1BYX
YpaBHEHMI1, B KOTOPBIX OJIHO YPABHEHUE HE SIBJIIECTCS JTMHEHHBIM
23 Pemate TeKCTOBBIE safaun anreOpanyeckuM crocoOOM C MOMOIIBIO COCTABJICHUS ypaBHEHUS
WJIU CUCTEMBbI IBYX YPABHEHUH C JBYMSI IEPEMEHHBIMU
[IpoBoauTe mpocTerMe WUCCICAOBAHUS YPABHEHUW M CHUCTEM YPABHEHUH, B TOM YMCIE C
2.4 MpUMEHEHUEM TpapUUYeCKUX MPEACTABICHUM (HampuMep, yCTaHaBIMBATh, UMEET JIM YpaBHEHUE WUITU
CUCTEMa YPAaBHEHHM pPEIIeHUs], €CJIM UMEET, TO CKOJIBKO)
25 Pemafb JII/IHCI?IJHBIG HEpPaBEHCTBA, KBaJpaTHbIC HEPABEHCTBA, N300paxaTh PEIICHUE HEPABEHCTB
Ha YUCJIOBOM MPsIMOM, 3aMKMChIBATh PEIICHUE C TIOMOIIBI0O CUMBOJIOB
Pemats cucteMbl JTUHEWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIIME KBAJIPATHOE
2.6 HEPaBEHCTBO, HM300pa)kaTh pEIICHWE CUCTEMbl HEPABEHCTB HAa YHWCJIOBOW MPSMOM, 3aMUCHIBATH
pelIeHre ¢ MOMOIIbI0 CUMBOJIOB
2.7 Ncnonb30BaTh HEpABEHCTBA MPU PEIICHUN PA3JIMYHBIX 337124
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3 OyHKITUU
Pacnio3naBaTh (PyHKIIMM H3y4yeHHBIX BHUAOB. [loKka3bIBaTh CXEMAaTUYECKH PACIOJIOKEHUE Ha

3.1 KOOpAMHATHON IUIocKOCTH TpadukoB ¢yukmmii Buma: Y=KX, y=kx+b, y=k/x, y=ax?+bx+c, B
3aBUCUMOCTH OT 3Ha4Y€HUI KOA(PPUITMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIHIA

39 [Toka3pIBaTh CXEeMATHYECKU PACTIONOKEHHE Ha KOOPAWHATHOMW TUIOCKOCTH TpadukoB QyHKITHI
Bugay = VX, Y = [X| u onucheIBaTh CBOMCTBA (hYHKIIHIA

33 Ctpouth W u300pakaTh CXEeMAaTHUYECKH TpadUKu KBaIPATUYHBIX (PYHKIUNA, OMUCHIBATH
CBOMCTBA KBaIpaTUYHBIX (DYHKIIMH 110 UX rpadukam

34 Pacno3naBath kBaApatuuHyro GyHKIUIO 1O ¢Gopmylie, MPUBOIUTH MPUMEPHI KBaJAPATHUHBIX
byHKIMIA U3 peaTbHOM KU3HU, PU3UKHU, TEOMETPHUH

4 ApudmeTrrnyeckasi U TeOMETPUYECKasi IPOTrPECCUU

41 Pacnio3naBaTh apu@MeTHUYECKYyI0 M TE€OMETPUUYECKYIO MPOTPECCHU TPHU pPa3HbIX CIOco0ax
3aaHus

42 BBIHOJIHSI}“B BBIMMCJICHHA C MCHOIB30BAHHEM dbopmysn N-ro ujieHa apupMeTudeckoul u
TeOMETPUYECKON MPOTPECCHil, CYMMBI MIEPBBIX N YICHOB

4.3 N300pakath 4IeHbI MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPIMHATHOM TUIOCKOCTH

4.4 Pemats 3amaun, CBsA3aHHBIE C YKMCIOBBIMU TOCJIEIOBATEIBHOCTSIMU, B TOM YHUCIE 3a7a4d W3
peaabHOM KU3HM (C UCTIOJIb30BAHUEM KaJIbKYJISITOPA, IU(PPOBBIX TEXHOJIOTHHA)

IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA
7 KIIACC

Kon [TpoBepsieMblil SJIEMEHT COAECPHKAHUSA

1 Yucna u BBIYUCTICHUS

11 Jpobu OOBIKHOBEHHBIE M NECATHYHBIE, TIEPEXOJ OT OJHOM (opMbl 3amucH ApoOell K Apyrou.

[ToHsATHE pallMOHAIBHOTO YKCJIA, 3aITUCh, CPABHEHUE, YIIOPSAI0YMBAHUE PAIIMOHAIBHBIX YUCET
1.2 ApudmMernueckre NEUCTBUS C PAIMOHAILHBIMU YHCIaMH. Penienne 3a1a4 w3 peaabHOW MPaKTHKU




-24-

Ha 4acTH, Ha ApoOu
CreneHb ¢ HaTypalbHBIM TOKa3aTeJeM: OIpEICIICHHE, MpeoOpa3oBaHUe BBIPAKCHHI Ha OCHOBE

13 OTIpPEJICIICHMS, 3aITUCh OOJIBIITUX YUCE

14 [IpoueHTsl, 3anuch NPOLIEHTOB B BuIE IpoOu 1 ApoOU B BUJE MPOILICHTOB. TPy OCHOBHBIC 3aja4H Ha
MIPOLICHTBI, PEIICHUE 3a7a4 U3 PEAUTbHON MPAKTUKU

1.5 [IprmMeHeHne MPU3HAKOB JICIMMOCTH, PA3JIOKEHUE HA MHOXKUTEIIA HATYPAIbHBIX YUCEN

1.6 PeasibHbIC 3aBUCMMOCTH, B TOM YHCJIE MpsiMasi U 0OpaTHask MPONOPLIMOHAIBHOCTH

2 AnreOpandecKkue BhIPAKECHHUS

21 [lepeMeHHBIE, YHMCIOBOE 3HAYEHHE BBIPAXKCHHUS C TMEpeMEHHOW. JlomycThMble 3HA4YEHUA
MIEPEMEHHBIX

2.2 [IpeacTaBieHre 3aBUCUMOCTH MEXIY BeJIMYMHAMU B Bujie (opmyJisl. Berauciaenus o gpopmynam

2.3 [IpeoOpazoBanrie OYKBEHHBIX BbIPaKEHUMN, TOXKIECTBEHHO PABHbBIC BHIPAXKEHUS

2.4 CBoiicTBa CTENEHU C HATYPAIbHBIM MOKA3aTEIEM

o5 OnHounensl W MHoOrowieHel. CreneHb MHoOrowieHa. ClO0XEHHE, BbIUUTAHUE, YMHOKECHUE
MHOTO4JICHOB

26 @opMyIIbl COKPAIIEHHOIO YMHOXEHUS: KBaJIpaT CyMMbI U KBaJapar pa3zHoCcTU. Popmyna pasHOCTH
KBaJIpaToB. Pa3noxkeHne MHOTOYJICHOB Ha MHOKUTEIHN

3 YpaBHeHus

31 VpavBHeHne, KOpEHb ypaBHEHMS, TIpaBuja MpeoOpa3oBaHUsl YpPaBHEHUS, PaBHOCWIBHOCTD
ypaBHEHUI

3.2 UHI/IHeﬁHoe YPaBHCHHC C OIHOM TEPEMEHHOM, YUCIO KOPHEW JMHEWHOTO YPABHEHUS, PELICHUE
JIMHEWHBIX YpaBHEHUN

3.3 CocTraBiieHHE ypaBHEHUI MO YCIOBUIO 3a7a4d. PereHne TEKCTOBBIX 3a/1a4 C HOMOIIBIO YPABHEHUHN

3.4 JluneitHOE ypaBHEHUE C ABYMs IEPEMEHHBIMU U €ro Tpaduk

3.5 Cucrema JBYX JIMHEWHBIX YPAaBHEHHH C JABYMsl TNEpEMEHHbIMHU. PenieHne cUCTEM YpaBHEHHM
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cr1ocoO0M IoICTaHOBKU. IIprMephI pelreHus] TEKCTOBBIX 3a7a4 ¢ IIOMOIIBIO CUCTEM YPaBHCHHUI

4 Koopaunate! u rpadguku. @yHkimu

4.1 Koopannara TOUku Ha npsiMoun

4.2 YuciioBble NpoMexyTKU. PaccTosiHue Mexay AByMsI TOUKaMHU KOOPAMHATHOM MPSMOUN

43 [IpsimoyronbHast cuctema KoopauHat, ocu OX u Oy. AGciceca U opuHaTa TOYKH Ha KOOPJUHATHOMN
TUTIOCKOCTH

4.4 [Tpumepsl rpaduKkoB, 3ajaHHbIX HopmyiaMu. YTeHHe rpauKoB peaibHbIX 3aBUCUMOCTEN

4.5 [Tonstue dynkuuu. 'paduk Gynknuu. CBolicTBa GyHKIIMI

4.6 Jluneitnas dyukuus, e€ rpaduk. ['padux byHkuum y = ||

4.7 ['paduueckoe pelieHre TMHEUHBIX YPABHEHUM M CUCTEM JIMHEWHBIX YpaBHEHUN

8 KJIACC

Kon [IpoBepsieMblii JIEMEHT COJIEPKAHUS

1 Uucna 1 BEIYUCIIEHUS

11 KBaapatubiii kopenb u3 yucna. [lonarue 06 uppanuoHaibHOM yucie. JlecaTUuHble TPUOIMKEHUS
UPPAIMOHATILHBIX YHCE

19 CpoiicTBa apu(MeTUUECKNX KBaJIPATHBIX KOPHEH U UX MPUMEHEHHE K PE0Opa30BaHUIO YHCIOBBIX
BBIPQKCHUM U BBIYUCICHUSIM. JIeHCTBUTENIBHBIE YUCTIA

1.3 CreneHb C 1ENbIM MOKa3zaTeneM U e€ cBoiicTBa. CTaHaapTHas 3aMCh YHACIA

2 Anrebpanyeckue BbIpaKeHUs

2.1 KBazpaTHbIi TpEXUJIEH, pa3I0KEHUE KBAAPATHOTO TPEXUJIEHA HA MHOKUTEIN

2.2 Anrebpanueckast Apodb. OCHOBHOE CBOMCTBO anredpandeckon Apoodu

2.3 CnoxeHue, BBIYUTAaHUE, YMHOXKEHUE, JIeJIEHHUE allreOpandecKux Apooei

2.4 PanronanpHbIe BRIpRXKEHHS U X TTPeoOpa30BaHUe
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3 YpaBHEHUS 1 HEPABEHCTBA

3.1 KBaapatHoe ypaBHeHue, (hopmyJia KOpHEH KBaJipaTHOrO ypaBHeHus. Teopema Buera

3.2 Pemenne ypaBHeHUH, CBOISAIIMXCS K JIMHEWHBIM U KBAJIPATHBIM

3.3 [IpocTeiinue qpoOHO-paIMOHAIbHbBIEC YPaBHEHUS

34 ['padmyeckas uHTEpHIpETAIUS YPABHEHU C ABYMs IEPEMEHHBIMU U CHUCTEM JIMHEWHBIX ypaBHEHUIN
C IBYMsI IEpeMEHHBIMU. [[puMepsl peleHns CHCTEM HETMHEWHBIX YPaBHEHUH C IBYMS TIEPEMEHHBIMU

3.5 Perrenre TeKCTOBBIX 3324 anreOpandeckuM CrocoOomM

3.6 YwciioBble HEPAaBEHCTBA M X CBOKCTBA

3.7 HepaBeHCTBO ¢ 0AHOM MEPEMEHHOMN

3.8 PaBHOCHIIEHOCTH HEPABEHCTB

3.9 JIvuHeHbIe HEPABEHCTBA C OJTHOW IEPEMEHHOMN

3.10 CucTeMbl JIMTHEHHBIX HEPABEHCTB C OJTHOM TEPEMEHHOU

4 OyHKIMH

41 [Tonsitue Pynkuu. O6nacTh onpeneraeHus ¥ MHOXKECTBO 3HaueHUN (pyHkiuu. CrnocoObl 3agaHus
byHKIMi

4.2 I'padux bynkuun. Yrenue cBOWCTB PYHKITUU 10 €€ TpaduKy

4.3 [Tpumepsl rpad@ukoB GYHKIMM, OTPAKAIOIMIMX PeAbHBIE TPOLIECCHI

4.4 @DyHKIUH, OMHUCHIBAIOIINE MPSMYIO0 U 00paTHYIO MTPOTNOPIIMOHAIBHBIE 3aBUCUMOCTH, UX TpadUuKu

4.5 OyHkuMM y =X y = X?

4.6 Oyukiun Yy = [X, Y = |x]|

4.7 ['paduyeckoe penieHrne ypaBHEHUN U CUCTEM YPaBHEHHI
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9 KIIACC

Kon [TIpoBepsieMblil SJIEMEHT COACPKAHUS

1 Uucna ¥ BEIYUCIECHUS

1.1 PanironasibHbIE YnCIa, UPPAIMOHATILHBIC YUCIIa, KOHEUHBIE U OECKOHEUHBIE JECSITHUHBIE TPOOH

MHOXECTBO JEUCTBUTENIbHBIX YHCEI, NEHCTBUTENbHbIC YKCIIa KaKk OCCKOHEUHBIE JCCATUYHbBIC

1.2 npobu. B3auMHO OJHO3HAYHOE COOTBETCTBHUE MEXKY MHOMXKECTBOM JIEUCTBUTENBHBIX YHCENIT U
KOOpAMHATHOM NpsiMOM. CpaBHEHHUE IEMCTBUTEIbHBIX YHCEN

1.3 ApubmeTrndyeckre IeUCTBHS C AeHCTBUTEIBHBIMU YHUCIIaMHU

W3mepenusi, npubimkenusi, oleHku. Pa3Mepsl 00BEKTOB OKPY’KAIOIIETO MHUPA, JUIUTEIbHOCTh

1.4 MPOIIECCOB B OKpy»atomeM mupe. [IpubmmkéHHOe 3HAYEHUE BEJIMYMHBI, TOYHOCTh MPHUOJIMKEHUS.
Okpyrnenue uncen. [Ipuknaka u oeHKa pe3yabTaToOB BBIYHUCICHUN

2 YpaBHEHUSI 1 HEPABEHCTBA

2.1 YpaBHeHUs ¢ OAHON MepeMeHHON

2.2 JIunentHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOJSIIIMXCS K TUHEUHBIM

2.3 KBagpaTHoe ypaBHeHue. Pelienne ypaBHEHUH, CBOIAIINXCS K KBaAPATHBIM

24 bukBanpatHoe ypaBHeHue. [Ipumepbl pelieHuss ypaBHEHUH TPETbEW U YETBEPTOM CTEIEHEU
pa3I0KEHHEM Ha MHOKUTEIN

2.5 Pewenue qpoOHO-panimoHAIbHBIX YPaBHEHUN

2.6 CucreMbl ypaBHEHUN

2.7 VYpaBHeHUE ¢ ABYMs IEPEMEHHBIMU U €ro Tpaduk

2.8 Pemenne cucrem AByX JIMHEWHBIX YPABHEHUM C ABYMsI IEPEMEHHBIMU

2.9 Pemenue cucrem AByX ypaBHEHUH, OJHO U3 KOTOPBIX JIMHEHHOE, a IPYroe€ — BTOPOM CTENEHU

2.10 ['padraeckast mHTEpHIpETAIIMS CUCTEMBl YPABHEHHM C IBYMs TTIEPEMEHHBIMHU

2.11 Perienre TeKCTOBBIX 3a/1a4 areOpanvdecKuM CriocoooM

2.12 UucnoBbie HEPABEHCTBA U UX CBOMCTBA
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2.13 Pelienne TMHENHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM

2.14 Peurenue cucrem JTMHEMHBIX HEPABEHCTB C OJHOM MEPEMEHHOMU

2.15 KBanparHbie HepaBeHCTBA

2.16 ['paduueckast uHTEpHIpETalIMs HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMs ITE€PEMEHHBIMU

3 OyHKITUU

31 KBagpatuunas ¢ynkuus, e€ rpaduk u coictsa. [lapadona, koopauHATHl BEpUIUHBI TApadOJIbI,
OCh CUMMETPUHU MapadOJIbI

3.2 I'padukm pynxnumii y=KX, y=kx+b u ux cBoiicTBa

3.3 I'paduku Gpyukiuit y=K/X, y = X*> 1 ux cBoicTBa

3.4 I'paduku dhyHKIUH , ¥ UX CBOMCTBA

4 UucnoBele MOCIEI0BATEIBHOCTH

41 Omnpenenenue u  cnocoObl  3aJlaHUs  YHMCIOBBIX  TOCJEeNOBaTelbHOCTEH.  3agaHue
MOCJIE0BATEILHOCTH PEKYPPEHTHOM hopmylion U popMyoi N-ro ujieHa

4.9 Apudmernueckas mporpeccusi. GopMysbl N-ro 4ieHa apuPMETHIECKON MPOrpPeCcCHH, CyMMBbI
MEePBbIX N YJICHOB

43 I'eomerpuueckas mporpeccusa. @opMysbl N-ro 4Yj€HAa T€OMETPUYECKOW MPOTPECCHHU, CYMMBI
MepBbIX N YJICHOB

44 N3o0paxkeHne WICHOB apu(PMETHYECKONM W TeOMETPHUYECKOM MPOrpeccHii TOoYyKaMu Ha
KOOPJIMHATHOM IIOCKOCTHU. JIMHENHBIN U SKCIOHEHIUAIBHBINA POCT

4.5 CiioxHbIe TPOLIEHTHI
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ITPOBEPAEMBIE HA OI'S IO MATEMATHUKE TPEBOBAHHUS K PE3YJIbTATAM OCBOEHMWSI
OCHOBHOH OBPA3OBATEJBHOU ITPOT'PAMMbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHMA

npOBeprlgﬁoro HpOBepﬂeivIHe TpeOOBaHUS K  TPEAMETHBIM  pe3yJbTaTaM  OCBOCHHUS  OCHOBHOM
TpeBoBaHs o0pa3oBaTeIsLHOM MPOTPpaMMbl OCHOBHOTO 00111eT0 00pa3oBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUSAMH: MHOXECTBO, MTOJMHOKECTBO, ONEpaIlMi HaJl MHOXKECTBAMH,

1 yMEHHUE ONEePUPOBATh MOHATUSAMHU: Tpad, CBI3HBIN rpad, 1epeBo, UK, TPUMEHITh UX MPU PEIICHUU

3agad; YMCHHUC HCIIOJb30BATb I‘pa(l)I/ILIeCKOG NpeaACTaBJICHUC MHOXKCCTB JIA OIIMCAaHHUA PCAJIbHBIX
IMpOoLCCCOB U HBHGHHﬁ, ITIpH PpCIHICHNH 3aa4 U3 OPYI'UX y‘{e6HBIX npcaMcCcTOB

VYMeHue OIICpUPOBATH MOHATHAMU: OIIPCACIICHUC, AKCHOMA, TCOPEMA, N0KA3aTCIIbLCTBO, YMCHHC
2 pacino3HaBaTb UCTHUHHBIC U JIOKHBIC BBICKA3bIBAHHWA, IIPUBOJAUTDL ITPUMEPBI U KOHTPIIPUMCPLI, CTPOUTH
BBICKA3bIBAHUS U OTPULIAHUSA BBICKA3bIBaHUM

YMeHue onepupoBarb MOHATUAMH: HATypaJIbHOE YHCIO, IPOCTOE M COCTABHOE YHCIIO,
JEIMMOCTh HaTYpaJbHbBIX YHCEN, MPU3HAKHU JEIUMOCTH, 1I€JI0€ YUCII0, MOAYJIb YUCIia, OOBIKHOBEHHAs
Ipo0b U AecATUYHAs Ap0oOb, CTAHIAPTHBIN BUJI YKCIa, pallMOHAIBHOE YUCIIO0, MPPALMOHAIBHOE YUCIIO,
apu(pMETUYECKUl KBaJApPAaTHBIA KOPEHb; YMEHHE BBINOJIHATH ACHCTBUS C YHMCIAMH, CPAaBHHUBATh M
YIOPSIAOUMBATh YKCIIA, MPEACTABIATh YMCIA HA KOOPAWHATHOW MPSAMOW, OKPYIJIATH YUCIA; YMEHHUE
JIeJaTh MPUKUAKY U OLICHKY PE3yJIbTaTa BIYUCICHUN

VYMeHue onepupoBaTh MOHATUSMHU: CTENEHb C IEJbIM [OKa3zareiaeMm, apumeTnyeckui
KBaJIpaTHBI KOPEHb, MHOTOYJIEH, aireOpanyeckas JIpoOb, TOXAECTBO; 3HAKOMCTBO C KOpPHEM
HaTypaJIbHOM cTereHu OoJsbllie €IWHUIBI, YMEHHE BBIIOJIHATH pacdy€rel 1o  ¢opMmyliam,
npeoOpa3zoBaHus LENbIX, APOOHO-PAIMOHAIBHBIX BBIPAXKEHUIN U BBIPAKEHUN C KOPHIMU, PA3NI0KEHHUE
MHOTOWIEHA Ha MHOXUTEIH, B TOM YHUCJIE C HUCIHOJIb30BaHUEM (POPMyJd Pa3HOCTU KBAJAPATOB H
KBaJpaTa CyMMbI U pa3HOCTH

9) YMeHne onepupoBaTh IMOHATUSMH: YUCIOBOE PABEHCTBO, YPABHEHHE C OJHOM IIEPEMEHHOMU,
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YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO C NEPEMEHHOW; YMEHWE pellaTh JIMHEWMHBIE W KBAaJpaTHBIE
ypaBHEHHUsA, IPOOHO-pallMOHANIbHBIE YPaBHEHHSI C OJHOW TMEPEMEHHOM, CHCTEMbI JIBYX JIMHEHHBIX
yYpaBHEHUH, JMHEWHbIE HEPABEHCTBA M HMX CHUCTEMBI, KBaJpaTHbIE M JAPOOHO-pAllMOHAIBHBIC
HEPAaBEHCTBA C OJHOW IEPEMEHHOM, B TOM YMHCIIE IPU PEUICHWU 3a4a4 W3 JAPYIUMX IPEIMETOB H
IIPAKTUYECKUX 3aJ1a4; YMEHHE HCIOJb30BaTh KOOPAMHATHYIO MPSAMYI0 M KOOPAWHATHYIO IUIOCKOCTH
JUTsl 1300paXKeHUsl PelIeHU ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBath MOHATUAMU: QYHKIUSA, TpaduK GyHKUNUUA, HYJIA (PYHKIIUH, TPOMEKYTKH
3HAKOMIOCTOSIHCTBA, MPOMEKYTKHA BO3pacTaHus, yObIBaHUs, HauOOJbLIEE M HAaUMEHbILIEE 3HAYCHUS
(GyHKLIMH; YMEHUE ONEepUpPOBATh MOHATHAMU: MpsiMas MPOMOPIUOHAIBHOCTh, JIMHEWHAs (QYyHKIUS,
KBaJpaTU4Hasi (QyHKIMs, 0OpaTHas MPOMOPIMOHAIBHOCTh, Napadosia, rumnep0oia; yMEHHUE CTPOUTH
rpaduku QyHKIUNA, UCTIONB30BaTh rpadUKu JJIsl ONPEACIICHUSI CBOMCTB MPOIECCOB U 3aBUCUMOCTEH,
JUIsL pelIeHHs 3aJad U3 JPYyTUX Yy4eOHbIX NPEIMETOB M PEaJbHON XU3HU, YMEHHE BBIPAKATh
(dbopMysiaMu 3aBUCUMOCTH MEXAY BEIMUYMHAMU

YMeHue onepupoBaTh MOHATUAMM: MOCIEAOBATENIBHOCTD, apU(pMETUUYECKast U TeOMETpHUECKas
MPOTPECCUM; YMEHHUE HCIIOJIb30BaTh CBOWCTBA MOCIEHOBATENBHOCTEN, (POPMYIIBI CyMMBI M OOIIETO
YJIeHa MMPU PEIIeHUH 3a/1a4, B TOM YKCIIE 33]1a4 U3 APYTUX yUYeOHBIX TPEAMETOB U PEAIbHON XKU3HH

YMeHue pemiath 3a/1a4i pa3HbIX TUIOB (B TOM YKCIIC Ha MPOIEHTHI, I0JH U YaCTH, ABUKCHUE,
paboTy, 1IEHy TOBApOB M CTOMMOCTh MOKYMOK M YCIIyT, HAJOTH, 3a/ladyd W3 O0JIACTH YMPAaBJICHUS
JUYHBIMA M CEMEHHBIMU (DMHAHCAMM); YMEHHE COCTABJISATh BBHIPAKEHMsSI, YPABHEHMsI, HEPABEHCTBA U
CUCTEMBI 110 YCIIOBUIO 3aJ[a4M, UCCIEAO0BATh MOJYUYEHHOE PEIIEHNE U OIICHUBATh MPaBIONOJ00HOCTh
ITOJTyYEHHBIX PE3YJITATOB

YMeHue onepupoBaTh MOHATUSAMU: (QUTYypa, TOYKA, OTPE3OK, MpsMas, Jyd, JOMaHas, yrod,
MHOTOYTOJIBHUK,  TPEyTOJIbHUK,  PAaBHOOCAPEHHBIH U  PAaBHOCTOPOHHUU  TPEYTOJbHUKH,
MPSIMOYTOJIbHBIN TPEYTOJIbHHUK, MEIMaHa, OMCCEKTPHCa W BHICOTA TPEYTOJIbHUKA, YETHIPEXYTOJIBHUK,
napajgiesiorpaMm, pomO, MPSMOYTOJIBHHK, KBaJpaT, Tpamelus; OKPYKHOCTh, KPYT, KacaTejbHas;
3HAKOMCTBO C TIPOCTPAHCTBEHHBIMU (UTypamMu; yMEeHHE peliaTth 3aa4d, B TOM YHCIEC W3
ITOBCEHEBHOM JKM3HHM, HAa HAXO0XJCHUE T€OMETPUUYECKHMX BEIMYMH C MNPUMEHEHUEM H3YUYCHHBIX
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10

11

CBOMCTB (uryp u (HhakToB

YMeHue omnepupoBaTh TMOHATUSIMH: PABEHCTBO (QUIYp, PABEHCTBO TPEYTrOJbHUKOB,
napayieIbHOCTh W TMEPHEeHIUKYJISIPHOCTh NPSIMBIX, YIOJd MEXKIy MPSMBIMHU, MEePHEHIUKYIIP,
HAKJIOHHAs!, MPOEKIIUs, oao0ue Guryp, moJoOHbIE TPEYTOJIbHUKU, CAMMETPUSI OTHOCUTEIIbHO TOYKU
U MpSAMOW; yMEHHE pacro3HaBaThb PaBEHCTBO, CUMMETPUIO U T0a00Me (Quryp, mapaienbHOCTh U
NEPHEHAUKYJIIPHOCTh MPSIMBIX B OKPYIKAIOIIEM MUPE

YMeHue onepupoBaTh NOHATUSIMU: JUIMHA, PACCTOSIHUE, YTOJ (BEIUYMHA yTJIa, CHHYC U KOCHHYC
yTJla TPEYroJIbHUKA), TJIOIIA/h; YMEHUE OIEHUBAThH Pa3Mephl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MUpPE; YMEHUE PUMEHATh POPMYJIbI IEpUMETPa U TUIONIAJN MHOTOYTOJIBHUKOB, ITTUHBI OKPY>KHOCTH
U IUIOMIAU Kpyra, oObema MpsIMOYTOJBHOTO Mapajuiefienurnea; yMEHUE NPUMEHSTh MPU3HAKU
paBEHCTBa TPEYTrOJILHUKOB, TEOPEMYy O CyMME€ VIJIOB TpeyrojbHuka, Teopemy Iludaropa,
TPUTOHOMETPUUECKHUE COOTHOIIECHUS JIsl BBIYUCIICHUS JUINH, PACCTOSIHUM, TUIOIAIeH

12

YMeHue u300paxkath IJIIOCKUME (UTYpPhl U UX KOMOWHAIIMM, MPOCTPAHCTBEHHBIE (PUTYPBI OT
PYKH, C TOMOIIbIO YEPTENKHBIX HHCTPYMEHTOB M DJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WJIU
CUMBOJIBHOMY OIIMCaHUIO

13

14

15

YMeHHe onepupoBaTh NOHATHUAMU: NPSIMOYTOJIbHASA CUCTEMA KOOPAMHAT; KOOPIWHATHI TOYKH,
BEKTOpP, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOpPAa HA YHUCIO, CKAAPHOE MPOU3BEICHHE BEKTOPOB;
YMEHHE UCIIOIb30BaTh BEKTOPHI U KOOPAWHATHI [Tl IPEICTABICHUS NJAHHBIX U PEMIEHUS 3a1a4, B TOM
YHUCJe U3 IPYTUX YUYEOHBIX IPEJAMETOB U PEATbHOU KUZHU

YMeHue onepupoBaTh MOHATUSAMH: CTOJOMKOBBIE M KPYTOBBIE AMArpaMMbl, TaOJIUIIbI, CPEIHEE
apuMeTHIecKoe, MeauaHa, HauOoJblllee M HAaWMEHbIIIEEC 3HAYEHUs, pa3Max YHCJIOBOro Habopa;
yMEHUE W3BIIEKaTh, WHTEPIPETHPOBATH M MPeoOpa3oBbIBaTh WH(OpPMAIMIO, TPEICTABICHHYIO B
TabNHIax W Ha JUarpaMMax, OTPaKaIoIIyI0 CBOMCTBA M XapaKTEPUCTHUKU PEATBHBIX MPOIECCOB U
SIBJICHHIA; YMEHHE Pacio3HaBaTh N3MCHYMBBIC BEIMYUHBI B OKPYKAIOIIIEM MUPE

YMeHue onepupoBaTh MOHATUAMM: CIyYalHBIA  ONBIT  (CIy4alWHBId  AKCHEPUMEHT),
JIEMEHTapHOE COOBITHE (RJIIEMEHTAPHBIM HMCXOM) CIy4allHOTO OMbITa, CIy4yalHOE COOBITHE,
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BCPOATHOCTD CO6BITI/I}I; YMCHHUC HaxXOJUTb BCPOATHOCTU CJ'Iy‘I{:lfIHBIX COOBITMM B OMNBITaX C
PaBHOBO3MOXXHBIMHA 9JICMCHTApPHbIMHU C06BITI/I$IMI/I; YMCHHC peuaTtb 3aJa4u MCTOOJOM
OpraHU30BaHHOI'O Hepe6opa H C HCIIOJIb30BAHHWCM IIpaBWjla YMHOXCHHA, YMCHUC OICHWBATH
BCPOATHOCTH PpPCaJIbHbIX COOBITHH M ﬂBHeHHﬁ, INOHUMAaTb POJIb TMPAKTHYCCKHU JOCTOBCPHLIX U
MaJIOBCPOATHBIX COOBITHH B OKpYyKaromeM MUPC U B JKU3HH, 3HAKOMCTBO C ITOHATHCM HC3aBHUCHUMbIX
CO6BITPII>1; 3HAKOMCTBO C 3aKOHOM OOJIBIIIMX YHCEN U €ro POJBIKO B MACCOBBIX ABJICHUAX

YMeHue BbIOMpATH MOAXOMSIIMI HM3YYEHHBI METOA JUIsl PEIICHHsS 3aJayd, MNPUBOJAUTH
MPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B NPUPOAEC U KU3HU, PACIIO3HABATH MPOSIBICHUE

16 3aKOHOB MaTEMAaTHKU B UCKYCCTBE, ONTUCHIBATh OT/ACJIbHBIC BBIJAIOIINECS PE3YyJIbTAaThl, OJYYECHHBIE B
XO0JIe Pa3BUTHUS MATEMaTUKU KAaK HAayKH, MPUBOAUTH MPUMEPbl MATEMAaTUYECKUX OTKPBITUM M HUX
aBTOPOB B OT€YECTBEHHON M BCEMUPHOU UCTOPUU

HNEPEYEHbDb 3JIEMEHTOB COAEPKAHUS, ITPOBEPSAEMbBIX HA OI'3 IIO MATEMATUKE

Kon [TIpoBepsieMblii JIEMEHT COIEPKAHUS

1 Uucna v BEIYMCIECHUS

1.1 Harypanbhbie u nenble uncia. [Ipu3Haku 1eTMMOCTH LETBIX YACE

1.2 OOBIKHOBEHHBIE U JIECATUYHBIC TPOOH, MPOIEHTHI, 0ECKOHEUHBIEC MEPUOANUECKHUE TpodU

1.3 PanmonanpHbie yncia. ApudmeTnyeckue onepaiu ¢ paiMoHAIbHBIMU YUCIaMU

1.4 JleiicTBUTEIbHBIC YncIa. ApuMeTHaecKue onepanuu ¢ AeMCTBUTEIbHBIMUA YUCTIAMHU

15 HpH6i'IH)KéHHBIC BBIYUCJICHUS, TMpaBUja OKPYIVICHUS, MPUKUAKA UM OIEHKa pe3yJlibTaTa
BBIYUCJICHUI

2 AnreOpanvecKkue BhIPaKCHUS

2.1 BykBeHHbIE BBIpAKEHUS (BBIPAXKEHUS C IEPEMEHHBIMMU )

2.2 Creniens ¢ uenbiM nokaszareneM. CTeneHb ¢ palMoHalbHbIM NOKa3atesieM. CBOKMCTBA CTENEHU

2.3

MuorouJjieHsI
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2.4 Aure6pandeckas 1poob

25 ApI/I(I)UMCTI/IIIGCKI/Iﬁ KOpEHb HaTypalbHOH cTeneHu. JelcTBUs ¢ apu(pMEeTHYECKUMU KOPHSAMU
HaTypaJIbHOM CTENEeHU

3 VYpaBHEeHUS 1 HEPaBEHCTBA

3.1 [{enble 1 1poOHO-palMOHaIbHbIE YpaBHEHUs. CUCTEMBI M COBOKYITHOCTH YpaBHEHUI

3.2 Llenpie 1 1poOHO-palMOHANIbHBIE HEpaBeHCTBA. CUCTEMBI U COBOKYITHOCTH HEPABEHCTB

3.3 Penrenune TekCcTOBBIX 3a/1a4

4 YuciioBble NOCIEN0BATEIBHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS TOCIEA0BATEIBLHOCTEN

4.2 Apudmernueckas 1 reomeTprueckas nporpeccun. opmysia CI0KHBIX TPOLEHTOB

5 DOyHKIUU

@yukuus, crnocoObl 3ananus ¢GyHkuud. [papuk  ¢Qyskuuu. OOnacTs onpeneneHus u

51 MHOecTBO 3HaueHud (yHkuuu. Hynu dynkmuu. IlpomexyTkn 3HakonoctosHcTBa. IIpomMexyTku
MOHOTOHHOCTH (yHKIHMH. MakcuMyMbl M MUHUMyMbI (GyHKuud. HaumbOomnbpliee uw HaMMeHbllee
3HaueHUE (PYHKIIMHU HA POMEKYTKE

6 Koopaunate! Ha IPsAMOM U IIJIOCKOCTH

6.1 KoopaunartHas npsimast

6.2 JlexapTOBbI KOOPJAMHATHI HA TUIOCKOCTH

7 ['eomeTpus

7.1 ["'eomeTrpuueckue GUrypbl 1 X CBOWCTBA

7.2 TpeyronbHuK

7.3 MHOroyroJibHUKH

7.4 OKpy»XKHOCTb U KPYyT

7.5 N3MepeHre reoMeTpuyeCcKiX BEJIUYHH




-34-

7.6 BekTopbl Ha MIIOCKOCTH

8 BeposiTHOCTh M cTaTUCTHKA
8.1 OnwucarenbHas CTaTUCTUKA
8.2 BepostHOCTB

8.3 KomOunnaropuka

8.4 MHosxecTBa

8.5 I'padsr

YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

— Aurebpa, 7 xnacc/Maxkaperue FO.H., Munmgiok H.I'., HemkoB K.W. u apyrue; noa pemaxiueir TenskoBcKoro
C.A, Axkuuonepnoe ob6miectBo «M3narensctBo «IIpocserienues

— Aure6pa, 8 kiacc/ MakapsiueB FO.H., Munatok H.I'., HemikoB K.W. u npyrue; noa penakuueid TeaskoOBCKOTO
C.A., AkuuonepHoe o6mectBo «M3natensctBo «IIpocBeiiennes

— Aurebpa, 9 kiacc/ MaxkapsiueB FO.H., Munaiok H.I'., HemkoB K.W. u npyrue; nox penakiueit TensikoBCKOro
C.A., AxumonepHoe o6mectBo «M3narenscTBo «IIpocserieHue

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
— bubmoteka IIOK https:/m.edsoo.ru/7f415b90



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