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IHHOACHUTEJIBHASA 3ATINCKA

AnreOpa sBIsieTCS OJHHUM M3 OMOPHBIX KYPCOB OCHOBHOTO O0IEro oOpa3oBaHHs: OHA
O6eCHe“H/IBaeT HU3YUYCHHUC APYTUX OUCHUILINH, KaK CCTCCTBCHHO-HAY4YHOI'O, TAK U TYMaHUTApHOT'O
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO ISl TIPOJIOJDKEHUSI 00pa30BaHMs U B TIOBCEIHEBHOM JKM3HH.
PasButne y oOywaromuxcs Hay4dHbIX [PEACTaBICHUM O MPOUCXOXKICHUM U CYLIHOCTHU
anreOpandeckux aOCTpakmuid, crnocode OTpaKeHUS MATEeMAaTHYEeCKOM HAyKOW SBJICHUH U
MPOIIECCOB B NPUPOAEC M OOLIECTBE, POJIM MATeMaTHYECKOTO MOJEIHPOBAHUS B HAYYHOM
MO3HAHWU M B TPAKTHKE CIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KAueCTB
MBIIIUICHUS, HEOOXOAUMBIX JJI aJanTalud B COBPEMEHHOM HudpoBoM olmiecTBe. N3ydeHune
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHUS HA0I0IaTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHYHOCTH MBIIIJICHUS, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBLIBaTL CBOU
NeUCTBUS U BBIBOJBI, (GOPMYIUpPOBATh yTBEpxkAeHUs. OCcBOoeHHE Kypca anreOpbl oOecrieunBaeT
Pa3BUTHUC JIOTUYCCKOTO MBIIIJICHUSA O6yanOHIHXC$IZ OHM HCIOJIB3YIOT OCAYKTHBHBIC U
WHAYKTHBHBIE pacCyXAeHUs, 0000IIeHne W KOHKPETH3aIUIo, a0CTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mpeArnoaracT 3HAYUTETBHBI OOBEM CaMOCTOSITEIBLHOW JIESITEIBHOCTH
oOyJaromuxcs, TOITOMY CaMOCTOSITENIbHOE pelIeHWe 3ahad  SBISIETCS — peanu3anueit
ACATCIIBHOCTHOI'O IMPpHUHIUIIA 06y’~I€HI/I$I.

B crpykrype mnporpammbl yueGHOro Kypca «AnreOpa» A OCHOBHOTO 0OILEro
00pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COJEp)KaTelbHO-METOUecKre JMHUHN: «Yucma u
BBIUUCIICHUSY, «AJreOpanveckue BBIPKCHUS», «YPaBHEHHS M HEPAaBEHCTBa», «DYyHKIUWY.
Kaxmas u3 3THX coAepiKaTeIbHO-METOJMUECKUX JIMHUN pa3BUBACTCS HA MPOTSHKCHUH TPEX JIeT
W3yUYEHHsI Kypca, B3aMMOJICHCTBYS C IPYTHMMH €ro JIMHUSMHU. B Xo/e u3ydeHus: yaeOHOTro Kypca
00yJaroImuMcs TPUXOAUTCS JIOTUIECKH PAcCyXIaTh, UCTIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
s36IK. B CBSI3M ¢ 9THM B IporpaMMy yueOHOTO Kypca «Anredpay BKIIOYEHBI HEKOTOPBIE OCHOBBI
JIOTHIKH, TPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3JieliaXx MaTeMaTHYECKOro 0Opa30BaHUS H
CIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHUBEPCAIBHOTO MAaTEMaTHYEeCKOTO
s3pika. CoziepKaTenbHOM U CTPYKTYPHOU OCOOCHHOCTBIO YUEOHOTO Kypca «Airedpay sBISIeTCS
€ro MHTErPUPOBAHHBIN XapaKTep.

Conepkanne nuHHM «Yucna W BBIYUCICHUS» CIY)KUT OCHOBOW Uil JIalbHEUIIETO
W3yUYEHHs] MaTEeMaTUKU, CIIOCOOCTBYET PA3BUTHIO y OOYYAIOIIUXCS JIOTUYECKOTO MBIIIJICHHUS,
(OpPMUPOBAHHIO YMEHHSI TOJIL30BAThCS AITOPUTMAMHU, & TAKXKE MPUOOPETCHHUIO MPAKTUYCCKUX
HABBIKOB, HEOOXOJMMBIX Ui MOBCEIHEBHOW XU3HHU. Pa3BUTHE MOHATHS O YKCIC HAa YPOBHE
OCHOBHOTO 00IIero 00pa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMU U MPPALUOHATIBHBIMUA YHCIIAMHU,
(dbopMuUpOBaHHEM MPEICTABICHUIA O JEHCTBUTEILHOM YHUCIIC. 3aBEPIICHUE OCBOCHUS YMCIOBOM
JIMHUH OTHECEHO K CpeHEMY 001eMy 00pa30BaHUIo.

Conepxanue JABYyX anreOpamdecKux JUHHH — «AnreOpandeckue BBIPOKEHHSD» U
«YpaBHEHHSI W HEPAaBEHCTBa»  CIOCOOCTBYeT  (OPMHPOBAHHIO Yy  OOYdYarOIIUXCS
MaTeMaTH4ecKoro armmapara, HeoOXOJUMOTO Ui pElIeHMs 3aJad MaTeMaTHKH, CMEXKHBIX
NPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4. Ha ypoBHE OCHOBHOTO 00Iero 00pa3oBaHuUs
y4eOHBIN ~ MaTepuall TPYNIHPYETCS  BOKPYr  palMOHANBHBIX  BBIpaKeHHMH.  AnreOpa
JIEMOHCTPUPYET 3HAYCHUE MAaTEMAaTHKH Kak SI3bIKa JUIS MOCTPOCHHSI MaTeMaTHYeCKuX MOJeseH,
OIIMCaHUS TPOIIECCOB U SIBICHUH peabHOro MuUpa. B 3amaum oOydeHus anredpe BXOAAT TaKKe
najbHeiIee pa3BUTHE AaJITOPUTMUYECKOTO MBIIIJICHUS, HEOOXOAMMOro, B YaCTHOCTH, IS
OCBOCHHUS Kypca HH(GOPMATUKH, ¥ OBJAJCHUEC HaBBIKAMH JIEIYKTUBHBIX PaCCYXKICHHM.
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[IpeoOpazoBanre CUMBOJBHBIX (OPM CIIOCOOCTBYET Pa3BUTHUIO BOOOPAXKEHHS, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Conepxanne  (QyHKIMOHATBHO-TPAQUYECKOW JIMHUM  HAIEICHO HAa  IOJyYeHHUE
00yJaroNMMUCs 3HAHUH 0 QYHKIMAX KaK BaKHEHIIEH MaTeMaTHYeCKOW MOJETH ISl OTICAHUS
U HCCIENIOBAHUSI Pa3HOOOPA3HBIX INPOIIECCOB M SBJICHUN B Ipupojae u odmecTtse. M3ydenue
MaTepualia CIOCOOCTBYET pa3BUTHIO y OOYYAIOUIMXCS YMEHHUS HCIOJIb30BATh PAa3INYHbIC
BBIPA3UTEIBHBIC CPEACTBA SI3bIKA MATEMAaTHKH — CJIOBECHBIC, CHMBOJIMYECKHE, TpaduyecKue,
BHOCHT BKJIaJl B (DOpMHpOBAHHUE MIPEICTABICHUA O POJIM MAaTEMATHKH B Pa3BUTUU [HBHIN3AIIUN
Y KYJIbTYPBI.

CormacHo y4yeOHOMY TuTaHy B 7-9 Kiaccax wu3ydaeTcss Y4eOHBIH Kypc «AnrebOpay,
KOTOPBIH BKIIFOYAET CIIEAYIOIINE OCHOBHBIE PAa3leNlbl colepyKaHus: «Uuciaa W BBIYHACICHUS,
«AnredpanyecKkre BRIpOKEHU, «YPaBHEHUS U HEPABEHCTBAY, «DyHKITHI.

Ha u3yuenue yue6HOTrOo Kypca «Anredpa» otBoautcs 306 yacos: B 7 kinacce — 102 gaca (3
yaca B Hezeno), B 8§ kimacce — 102 gaca (3 gaca B Henmento), B 9 kimacce — 102 gaca (3 yaca B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA
7 KJIIACC

Yucsia 1 BBIYUCIECHUS

JlpoOu OOBIKHOBEHHBIE W JIECATHYHBIC, MEPEX0]] OT OAHOW (HOopMBI 3amucu Apobelt K Ipyroii.
[lonsiTHE palMOHANBHOTO YMCIA, 3aIUCh, CpPAaBHEHUE, YIOPSJIOYMBAHUE PALMOHAJIBHBIX YHCEIN.
ApudpmeTrnueckue NEHCTBHA C pallMOHAJIBHBIMH YHcIaMH. PermieHue 3amaq U3 peaqbHOW NPAaKTUKU Ha
4acTH, Ha APOOU.

CreneHp ¢ HaTypaJbHBIM IOKa3aTeJeM: OIpeJesieHHe, MpeoOpa3oBaHne BHIPAKEHUH Ha OCHOBE
OTIpeNIeNIeHus], 3aMUCh OObIIMX Yncel. [IporeHThl, 3amiuch MPOLIEHTOB B BHJE OpoOM W ApoOH B BHIE
MPOLIEHTOB. Tpy OCHOBHBIE 337]a4 Ha MPOLIEHTHI, PEllICHUE 3a/]a4 U3 PeabHOM MPaKTUKH.

[IpumeHeHne NpU3HAKOB JAETUMOCTH, Pa3JI0KEHNE HA MHOKUTEIN HaTypalbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE MpsiMasi U 0OpaTHasi MPOTOPIHOHATBHOCTH.

Auaredpanyeckue BbIpaKeHHs

[lepemenHble, YHCIIOBOE 3HAYEHUE BBIPAKEHHS C TepeMeHHOW. JlomycThumble 3Ha4YEHHUS
nepeMeHHbIX. lIpencraBieHne 3aBUCMMOCTH MEXAY BEIMYMHAMM B BHJE (opMynbl. Brluucienus mno
dopmynam. [IpeoOpasoBaHue OyKBEHHBIX BBIPAXKEHUH, TOXJAECTBEHHO pAaBHbBIE BBIPAKEHMs, MpaBUIIa
npeoOpa3oBaHusl CyMM W TIPOU3BEJEHUI, MMpaBWiIa PACKPHITHS CKOOOK M MPHUBEACHUS MOJO0OHBIX
CllaraeMbIX.

CBolicTBa CTEMEHH C HATYpaJIbHBIM MOKA3aTEIEM.

OpHowieHbl uW MHorouieHol. CreneHb MHorowieHa. ClioKeHHe, BBIYUTAHHE, YMHOXKEHHUE
MHOTOWIEHOB. DOpMyINbI COKpaIIEHHOTO YMHOXKEHUS: KBaJpaT CyMMBbl M KBajapar pasHoctu. Popmyna
pa3HOCTH KBaJpaToB. Pa3noxkeHne MHOTOYWIEHOB HA MHOKHUTEIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHHMs, MpaBuia MpeoOpa3oBaHUS YpaBHEHHs, PaBHOCUIBHOCTD
YpaBHEHUU.

JIuHeitHOe ypaBHEHHE C OJHOW MEPEMEHHOW, YUCIO KOpPHEW JIMHEHHOTO YpPAaBHEHMWS, pEHICHUE
JMHEWHBbIX ypaBHeHUH. COCTaBJICHME YpaBHEHUM IO YCIOBHUIO 3a7aud. PenieHue TEKCTOBBIX 3a1ad ¢
IIOMOIIIBIO YPABHEHMIA.

JluneiiHoe ypaBHEHHE C ABYMs IEPEMEHHBIMH U ero rpaduk. CucrteMa ABYX JIMHEHHBIX YpaBHEHUN
C JBYMs IEpeMEeHHbIMHU. PelieHue cucreM ypaBHEHUH CHOCOOOM MOJCTaHOBKHU. [IpuMepsl pereHus
TEKCTOBBIX 3a/1a4 C IOMOLIBIO CUCTEM YPABHEHUM.

D yHKUUHA

Koopaunara touku Ha mnpsMol. UuciaoBble NMPOMEXYTKHU. PaccTositHue mexay ABYMs TOUKaMu
KOOPAWUHATHOM MPSIMOM.

[IpsmoyronpHas cucrema koopauHatr, ocu OX u Oy. AOcmucca W opaMHaTa TOYKA Ha
KoopauHaTHOU TuiockocTh. I[lpumeps! rpadukoB, 3agaHHbiX GopmynaMu. UTeHue rpaukoB peanbHbBIX
3apucumocteil. [lonstue Qynxuuu. I'padux ¢ynkumn. CpoiictBa dyHkuwmii. Jluneiinas dyHkous, eé
rpaduk. I'papux dynkiuu y = |x|. I'paduueckoe pelieHrne TMHEHHBIX YPaBHEHUNH U CUCTEM JIMHEHHBIX
YpaBHEHUM.

8 KVIACC

Yuciaa 1 BbIYMCTIEHUS

KBanpartuslit kopenb u3 uncna. [lonarue o0 uppannoHaabHOM yHce. JecaTHUHbIe MPUOTMKEHUS
UppanMoHanbHeIX unced. CBoiicTBa apu(METHUYECKUX KBAJAPATHBIX KOpHEH W HMX MNPHUMEHEHHE K
MpeoOpa30BaHMIO YUCIOBBIX BRIPAXKEHUH U BEIUUCICHUSIM. [lefiCTBUTENbHBIC YKCTIA.



Crenens ¢ 1enbIM [0Ka3areneM U €€ cBoiicTBa. CTaHAapTHas 3alIUCh YHCTIA.

Auaredpanyeckue BbIpaKeHHs

KBagparHblil TpEXWICH, pa3yIoKEHUE KBAAPATHOTO TPEXWICHA HA MHOKUTEIIH.

Anrebpandeckas n1poOb. OCHOBHOE CBOMCTBO anreOpamueckoil npobu. CliokeHHe, BhIYUTAHUE,
YMHOXKEHUE, JeJIeHHe anreOpandeckux apooeii. PanoHansHbie BRIpaKEHHS U UX IIPE0Opa3oBaHHE.

YpaBHeHusI 1 HEPaBEeHCTBA

KBagpatnoe ypaBHeHue, GopMylia KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHUH, CBOAAIIUXCS K JTMHEHHBIM U KBaJpaTHbIM. [IpocTeiiimne npoOHO-pallioHaIbHBIE YPAaBHEHMUS.

I'paduueckas uHTEpHpETAMS YPABHEHHIA C IByMs IEPEMEHHBIMU M CHCTEM JIMHEHHBIX YpaBHEHUN
C IByMs iepeMeHHbIMU. [Ipumepsl perienns cucteM HeTMHENHBIX YPaBHEHUH ¢ ABYMs IEPEMEHHBIMHU.

Perrenne TeKCTOBBIX 3a1a4 aNreOpandecKuM CIIoCOO0M.

YUucnoBble HEPAaBEHCTBA M WX CBOMCTBAa. HepaBeHCTBO C OJHOW TepeMeHHOU. PaBHOCHIBHOCTH
HepaBeHCTB. JInHeliHble HEpaBEHCTBA ¢ OJHOM NepeMeHHOH. CucTeMbl JTMHEHHBIX HEPAaBEHCTB C OJHOM
IIEPEMEHHOM.

D yHKIUMA

[Tonsarue Qynkmuu. O6macTh onpeaesieHuss 1 MHOKECTBO 3HaueHU (yHKIuU. CriocoObl 3a1aHus
GyHKIMH.

I'paduk ¢ynxunuu. Urenue cpoiictB ¢yHkuuu no e€ rpaduxy. Ilpumepsl rpadukoB ¢GyHKUINA,
OTPAKAIOIINX PEATBHBIE TPOLIECCHI.

OYHKINH, ONMUCHIBAIOIINE MPSAMYI0O U 0OpaTHYIO MPONOPIHOHATIBHBIE 3aBUCUMOCTH, X I'paduKH.
Oyukimn y = x2, y = x3, y = \x, y=|x|. [padudeckoe pelreHne ypaBHEHHIT U CHCTEM YpaBHEHHIA.

9 KITIACC

Yucaa ¥ BLIYHCTIEHUS

PanmonaneHbIe Ymcna, uppalMoOHaIbHBIC YKCiIa, KOHCUYHBIE M OCCKOHEYHBIC JCCATUYHBIC TPOOH.
MHOXECTBO JEUCTBUTEIBHBIX YMCEN, JEHCTBHUTEIbHBIE YMCIia KaK OECKOHEUHBIE NIECATUYHBIE JPOOH.
B3anmMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY MHOMKECTBOM JICUCTBUTENIBHBIX YHMCENT W KOOPAMHATHOMU
MPSAMOI.

CpaBHEHHE ICHCTBUTEIBHBIX YUCEI, apU(PMETHUECKUE ACHCTBUS C IEHCTBUTEILHBIMU YHCIIAMH.

Pa3mMepnr 00bEKTOB OKPYXKAIOLIET0 MUPA, JUTUTEILHOCTD IIPOILIECCOB B OKPYKAIOIIEM MHUPE.

[TpubmmxéHHOE 3HAYCHUE BEJIWYMHBI, TOYHOCTh MpuOImkeHus. Okpyrienue uucen. [Ipukuaka u
OIICHKA PE3YJIbTaTOB BHIYUCICHUH.

YpaBHeHUs] M HEPABEHCTBA

JIuneiinoe ypaBHeHue. Penienue ypaBHEHNM, CBOAAIIMXCA K IUHEUHBIM.

KBagpatHoe ypaBHeHue. Pemienuwe ypaBHEHM, CBOASIIMXCA K KBajgpaTHbIM. bukBaapatHoe
ypaBHeHue. Ilpumepsl penieHuss ypaBHEHMH TpeTbe M 4YETBEPTOM CTENEHEW pas3lloKEeHUEM Ha
MHOJKHUTEIH.

Pemenne npoGHO-pallMOHANBHBIX ypaBHEHUW. PelleHne TEKCTOBBIX 3a7ay  anredpandecKum
METOJIOM.

VYpaBHeHHe C ABYMS MepEeMEHHBIMU U ero Tpaduk. Pemenue cuctem ABYX JIMHEWHBIX YpaBHEHUH ¢
JIBYMsl NEpEeMEHHBIMU. PelieHue cucrteM AByX ypaBHEHHMH, OJHO M3 KOTOPBIX JIMHEMHOE, a APYyroe —
BTOpOH cTeneHu. ['padudeckas HHTEpHpeTaIis CUCTEMbI YpaBHEHUI C IBYMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a1a4u aNreOpanvdeckiuM crocoooMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nmMHENHBIX HEPABEHCTB C OJHOM NEpEMEHHOM. Pellienne cucTeM JIMHEMHBIX HEPABEHCTB C
onHO# mepemeHHo. KBaapaTHbie HepaBeHcTBa. ['paduueckas WHTEpIpETAIsl HEPAaBEHCTB M CHCTEM
HEPABEHCTB C ABYMS IIEPEMEHHBIMU.



DyHKUUHA
KBangparnunas ¢pynkuus, e€ rpaduk u cBoiictpa. [lapaboiia, KoopIuHATHI BEPIINHBI TapabOIIbl, OCh
CUMMETpPHUHU TapadoIIbL.
Ipaduxn dynkimit: y = kx, y =kx + b, y=k/x, y=x3, y=x, y=|x| , u ux cBoiicraa.
YuciioBbI€e 0CJI€10BATEIBHOCTH U MPOrPecCUH
[lonsiTHE 4YMCIOBOW MOCIENOBATENBHOCTH. 3aJaHUE IOCJIEI0BATEIILHOCTH  PEKYPPEHTHOM
dbopmyioit u popmyIoii N-ro wieHa.
Apudmernueckass U reoMmeTpudeckas nporpeccud. Popmynbl N-ro YjieHa apuPMETHIECKOH U
F€OMETPUYECKON MTPOTrPECCUM, CyMMBI IIEPBBIX N WICHOB.
N3o00paxkenue 4ieHOB apu(PMETHYECKOH W TEeOMETPHYECKOW TPOTrpeccMii TOYKaMU Ha
KOOPJIMHATHOMN IUIOCKOCTU. JIMHEWHBIN U SKCIOHEHLIUAIbHBINA POCT. CII0KHBIE IPOLIEHTHI.
IIVIAHUPYEMBIE PE3VJIbTATbBI OCBOEHHUSA [NPOI'PAMMBI YYEBHOT'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE Pe3yJIbTAThI OCBOCHUS TPOTrpaMMBbl YIeOHOTO Kypca «Anredpay XapaKTepu3yroTCs:

1) naTpuoTHYeCKOEe BOCIIUTAHHE:

MPOSIBJICHUEM HMHTEpeca K MPONUIOMY U HACTOSIIEMY POCCHUCKOM MAaTeMaTHKH, IIEHHOCTHBIM
OTHOIIEHUEM K JOCTHKEHHUSIM POCCHUHUCKMX MaTEMAaTUKOB W POCCHUUCKON MAaTeMaTHYECKOW IIKOJIbI, K
WCTIOJIb30BAHUIO ITUX JOCTIKEHUN B IPYrUX HayKaxX U MPUKIAIHBIX chepax;

2) rpa:kaaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUeE:

TOTOBHOCTBbIO K BBIOJIHEHHUIO OOS3aHHOCTEM TpakJaHWHA W pealu3allid ero Impas,
MPEJICTAaBJICHUEM O MAaTEeMaTHYEeCKHMX OCHOBaX (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUM,
MpoIeayp TpaKJaHCKOro oOmiecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHIO
THUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUYECKHMM MPUMEHEHHEM JOCTHKEHHH HayKHh, OCO3HAHHEM
BAXKHOCTU MOPAJIBHO-ITUYECKUX NMPUHLIUIIOB B IEATEIBHOCTH YYEHOTO;

3) Tpy10BO€E BOCIIUTAHME:

YCTAHOBKOW Ha aKTHMBHOE YYacTHE B pEHICHUU NPAKTUYECKUX 3aJad MaTEeMaTUYECKOMU
HaIpPaBJIEHHOCTH, OCO3HAHHEM Ba)XHOCTHM MaTEeMaTHUYeCKOro 0O0pa3oBaHUs HA MPOTSDKEHUU BCEW JKU3HU
JUIS YCHEIIHON Mpo(ecCHOHATBHOM NEATENBHOCTH U Pa3BUTHEM HEOOXOJHWMBIX YMEHHH, 0CO3HAHHBIM
BBIOOPOM U MOCTPOCHHEM HHIWBUIYAIbHOW TPaeKTOpUU 0Opa3oBaHUS U JKM3HEHHBIX IJIAHOB C Y4ETOM
JUYHBIX HHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTEH;

4) scTeTHYeCcKOe BOCIIUTaHHE:

CIOCOOHOCTBIO K SMOILIMOHAIBHOMY U 3CTETHYECKOMY BOCHPHSITHIO MaTeMaTUYECKUX OOBEKTOB,
3a/1a4, pelIeHU, pacCy A€HUH, YMEHHIO BUJIETh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOr0 NO3HAHUSL:

OpHUEHTAIIMeH B JIEATEIHHOCTH Ha COBPEMEHHYIO CHUCTEMY HayUHBIX MPEICTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTH YENIOBEKA, IPUPOJIbI U 00IIECTBA, TOHUMAaHUEM MAaTEMaTHUYeCKONH HAyKU Kak
cdepbl UenoBeUeCKOi NEesSTENIbHOCTH, ITANoOB €€ Pa3BUTUS M 3HAYMMOCTHU JJISl Pa3BUTHUS IUBHIM3ALINH,
OBJIQJICHUEM S3bIKOM MaTE€MaTUKHM U MAaTeMaTHYeCKOM KyJIbTypOM KaK CpEICTBOM IO3HaHUS MUpa,
OBJIQJICHHEM MPOCTEHIIIMMU HaBbIKAMH UCCIIEA0BATENIbCKOM AESITEIbHOCTH;

6) ¢usnueckoe BocnMTaHHe, (POPMHPOBAHUE KYJIbTYPbI 310POBbS M 3MOIHMOHAJIBLHOIO
Os1aromosry4usi:

FOTOBHOCTBIO TPUMEHATh MATEMAaTUYECKHE 3HAHUSl B MHTEpPECax CBOETO 3/0POBbS, BEACHUSA
3I0pOBOTO 00pa3a JKU3HH (370pOBOE MHTaHWE, COANIAHCHPOBAHHBIM PEKUM 3aHATHH W OTAbIXA,



perynsipHas ¢pu3nveckass akTHBHOCTh), CPOPMHUPOBAHHOCTHIO HaBbIKA pe(IeKCHUH, MPU3HAHHEM CBOETO
IpaBa Ha OMMOKY U TaKOT'O K€ MpaBa JIPYroro YeloBeKa;

7) 3x0JI0rN4YecKoe BOCIINTAHME:

OpUEHTAIlMel Ha TNPUMEHEHHWE MaTeMaTW4YeCKHX 3HAaHMW Ui pelIeHus 3agad B 00JacTu
COXPAaHHOCTH OKPYXKAaIOIIEH Cpelbl, INIAHUPOBAHUS MOCTYIIKOB U OLICHKA MX BO3MOXHBIX IOCIEACTBUN
IUISL OKpPYXKAIOIEH Cpesibl, 0CO3HAHMEM TJI00aTbHOTO XapaKTepa HKOJOTMYECKUX MPOOJIeM M MyTel ux
peuienus;

8) ajanTanmsa K H3MEHAIIMMCS YCJIOBHAM COLHAILHOM M IPUPOAHON cpeibl:

FOTOBHOCTBIO K JCWCTBUSAM B YCIOBHUSAX HEONPEACIEHHOCTH, IOBBILIEHUIO YPOBHSA CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO ACSATEIBHOCTb, B TOM UYUCJIE YMEHHME YYUThCA y IPYTUX JIOJEH,
nproOpeTaTh B COBMECTHOM NESITEIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMITIETCHIIUN U3 OIBITA IPYTHUX;

HE00X0IMMOCTBIO B ()OPMUPOBAHUN HOBBIX 3HAHUH, B TOM YuCie (POPMYyIHpPOBATH HJIEH, TIOHSATHS,
TUNOTe3bl 00 OOBEKTaxX M SABJIEHUSAX, B TOM 4YHCIE paHEe HEU3BECTHBIX, OCO3HaBaTh JE(QUIUTHI
CcOOCTBEHHBIX 3HaHUHN M KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIlMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYalMIO Kak
BBI30B, TPEOYIOLIUI KOHTPMEDP, KOPPEKTUPOBATH NPUHUMAEMBbIE peIIeHUsI U JeHCTBUS, GOPMYIUPOBATH U
OILICHUBATh PUCKU U MOCIEICTBUSA, POPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

ba3oBbIe Joruyeckue aAeMcTBHA:

® BLISIBJISITh M XapaKTEPH30BATh CYIIECTBEHHBIE MPU3HAKKM MAaTEMAaTHYECKUX OOBEKTOB, MOHATHH,
OTHOIIICHUA MEXJIy TMOHATHAMHU, (HOPMYIUPOBATH ONpPENCICHUS TIOHSITHH, YCTaHABIWBATH
CYIIECTBEHHBIM MPU3HAK KJIacCU(PHUKAIIUHA, OCHOBAHMS JUIsl 0OOOIICHUSI M CPABHEHUS, KPUTEPUH
MIPOBOJIMMOTO aHAJIN3A;

® BOCTIIpUHUMATh, (OPMYJIUPOBATH MW TPEoOpPa3OBBIBATh  CYXKACHHS: YTBEPAUTCIBbHBIE U
OTpHIIaTeNIbHbBIC, CIMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC,

® BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M MPOTUBOPEUUs B (aKTax, JaHHBIX,
HaONIOACHUSAX W YTBEP)KIEHUAX, NMpeyiaraTh KPUTEPUHU JUIS BBISBICHUS 3aKOHOMEPHOCTEH H
MPOTHUBOPEUHIA;

e/leNaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX W HHIYKTUBHBIX
YMO3aKIIFOUCHHUH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

e pa3dupaTh JOKa3aTelIbCTBA MATEMAaTHUYECKUX YTBEpPKAECHUN (NpsIMblE M OT MPOTUBHOTIO),
MPOBOJIUTh ~ CAMOCTOSTEIILHO  HECJIOKHBIC  JIOKA3aTeIbCTBA MaTEMaTHYeCKHX  (DaKTOB,
BBICTPAaWBaTh AapryMEHTAIMIO, MPHUBOJIUTH MPUMEPHl U KOHTPOPUMEPHI, OOOCHOBBIBATH
cOOCTBEHHBIE PACCYKICHUS;

¢ BLIOMpATh CrHoco0O pemieHus y4eOHOH 3ahauu (CpaBHUBATh HECKOJIBKO BapHAHTOB pEIICHHUS,
BBIOMpATh HanboJIee MOXOASAMINUN ¢ YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ncciaenoBareibCKue 1eiCTBHS.

® IICTI0JIb30BAaTh BOMPOCHI Kak MCCIEI0BATEIbCKUN HWHCTPYMEHT TMO3HAHUA, (POPMYIUPOBATH
BOMPOCHI, PUKCUPYIOIINE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSATENILHO YCTaHABIMBATH HCKOMOE
U JaHHOE, OPMHUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UINIO, MHEHHUE;

® [IPOBOJIUTH MO0 CAMOCTOSTEIHHO COCTABJICHHOMY IIJIaHY HECIOXKHBIM JKCIIEPUMEHT, HEOOJbIIOe
WCCIIEIOBAaHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBeKTa, 3aBUCHMOCTEH
00BEKTOB MEX]TYy COO0I;



® CaMOCTOATENBHO (hopMynHpoBaTh OOOOIIEHHS M BBIBOABI [0 peE3yibTaTaM IPOBEAEHHOTO
HaOJIOIEHUS, HCCIIEIOBAHNS, OLICHUBATh JOCTOBEPHOCTh MOTYUYEHHBIX PE3YJIbTaTOB, BEIBOJOB U
0000I1IEHHI;
® [I[POrHO3MPOBATh BO3MOXHOE pPa3BUTHUE IPOLECCA, a TAKXKE BBIABUIATh IMPEANOJIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHSIX.
Pabora c undopmanueii:
® BEISIBIISITh HEJOCTATOYHOCTh W M30BITOYHOCTh HMH(POPMAIUH, JTaHHBIX, HEOOXOJWMBIX IS
pelIeHus 3a/1a4H;
® BEIOMpATh, aHATM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETHPOBATH WH(POPMAIIUIO PA3IUIHBIX
BHJIOB U ()OPM IPEICTABICHHUS;
¢ BEIOMpaTh GopMy IpeAcTaBICHUs HHPOPMAITUN U WLTIOCTPUPOBATH PElIaeMble 331a4l CXEMaMH,
JyarpaMmmamu, HHOM rpadukoil 1 uX KOMOMHALMSIMU;
® OIICHMBATh HAMEKHOCTh HWHOOPMANMHA IO KPHUTEPHUSM, TNPEUIOKCHHBIM  yIUTEIIEM  HJTH
c(OpMyIUPOBAHHBIM CAMOCTOSITENIBHO.
KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE yYeOHbIEe el CTBHUS:
® BOCTIpUHUMATh U (POPMYIHPOBATH CYXJICHUS B COOTBETCTBUH C YCIOBUSMH M LEISIMHU OOIICHUS,
SICHO, TOYHO, TPAaMOTHO BBIPQ)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M INMHCHMEHHBIX TEKCTaX,
JIaBaTh MOSICHEHUSI 10 X0y PEIICHUS 331a4H, KOMMEHTHPOBATH MOJyYCHHBIH PE3yIIbTaT;
® B X0JIe 00CYKJICHHS 3a/1aBaTh BOIMPOCHI MO CYIECTBY 00CYKIAaE€MOM TEMBI, TPOOIEMBI, perraeMoit
3a/1auM, BbICKA3bIBaTh MJIEU, HALIEJICHHbIE HAa MOUCK PEIICHHS, COTIOCTABISATh CBOU CYXKJIEHUS C
CYXJICHUSIMH JIDYTHX YYaCTHHUKOB JHaliora, OOHAPY)KUBATh Pa3jIMYMe M CXOJCTBO IMO3UIIHA, B
KOppeKTHOH (opMe GopMyIHUpOBATH Pa3HOTIACHS, CBOM BO3PAXKEHHUS;
®[IPE/ICTABJIATh PE3yJbTaThl pEIIeHUs 3aJayd, OJKCIEPUMEHTAa, HCCIEJOBaHMs, IPOEKTa,
CaMOCTOSITENIbHO  BBIOMpaTh (QopMar BBICTYIUIGHHS C Y4€TOM 3a/Jad Mpe3eHTaluud U
0COOEHHOCTEH ayTUTOPHH,
® [IOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHON ¥ MHIWBUIyalbHOU paOOThI IPU PELICHUN
y4eOHBIX MaTeMaTUYECKHX 3a]1a4;
® [I[PUHUMAThH 1[€JIb COBMECTHON JEATEIbHOCTH, IJAHUPOBATh OpPraHU3alMI0 COBMECTHOWU paloOThHI,
pacnpenensiath BUIbl paldOT, JOroBapUBaThCs, OOCYKIaTh IpOIECC U pe3yabTaT padoThI,
0000111aTh MHEHHUS HECKOJIbKUX JIFOJIEH;
® y4aCTBOBATH B TPYMIOBBIX (popmax paboThl (00CykaeHusI, 0OMEH MHEHHUSIMH, MO3TOBBIE IITYPMbI
U JIpyTHe), BBIOJHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOM JECHCTBHS C IPYTUMH
YJIeHaMUd KOMaH/[Ibl, OIIEHUBATh KAyeCTBO CBOEr0 BKJaJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
chOpMyITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.
PeryisiTuBHbIE YHMBepPCaJIbHbIE YUeOHbIe AeilicTBUS
Camoopranuszanmsi:
® CAMOCTOSITEIbHO COCTAaBJIATh IJIaH, aJITOPUTM pelIeHUs 3ajaud (WM ero 4acTh), BHIOHMpATh
croco® pemieHUs ¢ Y4ETOM MMEIOMIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHUH ¢ y4ETOM HOBOM MH(OPMALIUH.
CaMOKOHTPO.Ib, IMOLMOHAILHBII HHTEJIEKT:
®BNAAECTh cCMoco0aMU CaMOMPOBEPKH, CAMOKOHTPOJSI TMpollecca U pe3yabTaTa  pelIeHHs
MaTeMaTH4eCKOH 3a7auu;
® [IpEeIBUJIETh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MPU PEIICHUH 33]]a4l, BHOCUTh KOPPEKTUBBI
B JCSATENFHOCTh Ha OCHOBE HOBBIX OOCTOATEIHCTB, HAWICHHBIX OIIUOOK, BBISBICHHBIX
TPYAHOCTEN;



® OIICHMBATh COOTBETCTBUE PE3YJbTAaTa AEATEILHOCTH MOCTABICHHON LEIH U YCIOBHSIM, OOBSCHSITD
NPUYUHBI JOCTWKCHHUS WM HEJOCTIDKEHHs IeJIHM, HaXOAWTh OMHMOKY, JaBaTh OLEHKY
pUOOPETEHHOMY OTIBITY.

HPEIMETHBIE PE3YJIBTATbBI

K xoniy o6yuenus B 7 kjacce 00y4Jaronuics MoayduT CIEIYIONIUE TPEAMETHBIC PE3YJIbTATHI:

Ymncna v BbIYMCICHUS

BeimonHATh, coderas yCTHbIE W NHUCHMEHHBIE MPHUEMBI, apu(METHUYECKUe JAEHCTBHUS C
paloHaIbHBIMU YU CIIAMHU.

Haxonuth 3HaueHUs YHUCIOBBIX BBIPAXEHUH, MPUMEHATh Pa3HOOOpa3HbIE CIOCOOBI U MPUEMBI
BBIYMCIICHUS 3HAUEHUH JPOOHBIX BBIPAKEHUH, COepPKALINX OOBIKHOBEHHBIE U JECATUYHBIE APOOU.

[lepexonuTh OT O/HOM (OpPMBI 3alUCH YMCEN K Apyroi (mpeoOpa3oBbIBaTh AECCATUYHYIO JIpOOb B
0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUUHYIO, B YACTHOCTU B OECKOHEUHYIO JIECITHYHYIO IPOOB).

CpaBHUBaTh U YHOPSAIOUNBATH PallMOHAIBHbIE YUCIIA.

OxpyriaTh yucna.

BbINONHATE NPUKUAKY M OLIGHKY pe3yJabTaTa BbIUMCICHHWM, OLEHKY 3HAYEHMH YHCIIOBBIX
BbIpa)KE€HUI. BBIMONHATE JEMCTBUS CO CTETIEHAMU C HATYpaJIbHBIMU MOKA3aTEISIMHU.

[IpuMeHsTh IPU3HAKK JEIMMOCTH, Pa3ioKeHHe Ha MHOKUTENN HATYyPaJIbHBIX YHCEIL.

Pemarh  mpakTUKO-OpUEHTHPOBAaHHBIE  3aJauM, CBS3aHHbIE C  OTHOIIEHHWEM  BEJIHMYUH,
MPOMOPLUOHAIBHOCTHIO BEJIMYMH, NPOLEHTaMHM, HHTEPIPETUPOBATh pe3ybTaThl pEUICHUS 3axady ¢
y4€TOM OTpaHUYECHHM, CBSI3aHHBIX CO CBOMCTBAMHU paccCMaTpUBAEMbIX 0OBEKTOB.

AJiredpanyeckue BbIpaKeHUs!

Hcnonb3oBath anreOpanyeckyr0 TEPMHHOJOTHMIO U CHUMBOJIMKY, HPHUMEHSTh €€ B Ipolecce
OCBOCHHS y4eOHOTO MaTepHaa.

Haxonuth 3HaueHus OyKBEHHBIX BBIPaKEHUH MPU 3aJaHHBIX 3HAUEHUSAX TEPEMEHHBIX.

BoimonHsaTe npeoOpa3oBaHMsl 1LEJIOr0 BBIPAKEHHWS B MHOTOWIEH MPUBEICHHEM IOJ0OHBIX
ClIaraeéMbIX, paCKpbITHEM CKOOOK.

BbINoNHATE YMHOKEHHE OJHOYJICHAa HAa MHOTOWIEH M MHOTOWIeHa Ha MHOTOYJIEH, NMPUMEHSThH
(dbopMyIbl KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcymiecTBIATh pa3ioKEHHE MHOTOWICHOB Ha MHOXXHUTEIH C IMOMOIIBI0 BBIHECEHUS 3a CKOOKHU
0011ero MHOXUTEJIS, TPYIITUPOBKYU ClIaraeéMblX, IPUMEHEHUS (POPMYII COKPAIIEHHOTO YMHOKEHHUSI.

[IpumensaTh npeoOpa3oBaHHUs MHOTOYJICHOB Ui PELICHUS Pa3MYHbIX 3a7ad U3 MaTeMaTHKH,
CMEXHBIX IIPEIMETOB, U3 peaTbHOU MPAKTUKH.

Hcnonb3oBaTh CBOMCTBAa CTENEHEW C HATypajJbHBIMU TOKa3aTeNs MU Ul MpeoOpa3oBaHUs
BBIPaXKCHUM.

YpaBHeHNs 1 HEPAaBEHCTBA

Pematp nuHelHbIE ypaBHEHHUS C OJHOM MEPEMEHHOM, MPUMEHsIS TpaBUiia Iepexoa OT UCXOAHOTO
ypaBHEHUS K paBHOCUILHOMY eMy. [IpoBepsTh, ABISETCS JIM YUCIO KOPHEM YPaBHEHHS.

[TpumensTH rpaduueckre METO bl P PEIICHUN JTUHEHHBIX YPaBHEHUN U UX CUCTEM.

[TonGupars mnpumepsl Map YUCEN, SBISIONUXCS PELUICHHEM JMHEHHOrO ypaBHEHUS C JBYMs
IIEPEMEHHBIMHU.

CtpouTh B KOOPJMHATHOW IUIOCKOCTH TpadUK JIMHEHHOrO YpaBHEHHs C JIByMs IEpEMEHHBIMH,
MOJIB3YACH TpaUKOM, IPUBOIUTH MIPUMEPHI PEIICHUS YPaBHEHUSI.

Pemate cucteMsbl ABYX JTMHEHHBIX YPAaBHEHHUH € IByMsI IEPEMEHHBIMU, B TOM YHCJIe IpadUuecKy.

CocraBisTh M pelIaTh JMHEWHOE YpaBHEHHE WJIM CHCTEMY JIMHEHHBIX YPAaBHEHHUH IO YCIOBHIO
3aJ1a4M, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/1a4M ITOJTyYE€HHBIN pe3yJsbTaT.



DyHKUUHA

N3006paxkaTe Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOPIUHATAM, JIy4H,
OTpE3KH, MHTEPBAJIbI, 3aMMCHIBATH YHCIOBBIC TPOMEKYTKH Ha alNreOpanyecKoM s3bIKe.

OTMeyath B KOOPAMHATHOM IJIOCKOCTH TOYKH IO 33/JlaHHBIM KOOpJIMHATaM, CTPOUTH Trpaduku
TUHEeWHBIX QyHKIUH. CTpouTs rpaduk GpyHKImu y = |x|.

OnwuceiBaTh ¢ TOMOILIBIO (YHKIUI HM3BECTHBIE 3aBUCHMOCTH MEXAY BEITUYMHAMH: CKOPOCTb,
BpeMs, pacCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOMMOCTh, IPOU3BOAUTEIBLHOCTD, BPEMsl, 00BEM pabOTHI.

Haxonuts 3HaueHne (pyHKIMU 110 3HAYEHUIO €€ apryMeHTa.

[Tonumare rpaduueckuii cmocod TPEACTaBICHUS M aHanW3a WHPOpPMAIMH, W3BICKATh W
MHTEPIPETHPOBATh HHPOPMALIUIO U3 TPAPHUKOB PEATHHBIX IMPOLIECCOB U 3aBUCHUMOCTEH.

K xoniy o6yuenus B 8 kiacce 00yJaronuics moayduT CIEIYIONIUE TPEAMETHBIC PE3YIbTATHI:

Ymncna v BbIYMCICHUS

Hcnonb30BaTh HayallbHbIE MPEJCTABIEHUS O MHOXECTBE JIEHCTBUTENIbHBIX YUCEN Uil CPaBHEHUS,
OKpPYTJICHUS ¥ BBIYMCIIEHUH, N300pakaTh AEUCTBUTEIbHBIE YHCIIA TOYKAMHU Ha KOOPAMHATHON IPSIMOM.

[IpumeHsATh MOHATHE apUPMETHUUYECKOTO KBAJAPATHOTO KOPHS, HAXOJUTh KBaJpaTHbIE KOPHH,
HCIOJIb3YS MIPU HEOOXOJUMOCTH KaJbKYJIATOP, BBIIOJHATH MpeoOpa3oBaHUs BBIPAKEHUH, COJEpKalINX
KBaJIpaTHbIE KOPHHU, UCTIOJIb3YsI CBOMCTBA KOPHEM.

Hcnonp3oBath 3amucy OOJBIIMX M MaJlbIX YHMCET C MOMOILIBIO JIECATHYHBIX ApoOel U cTeneHeu
gucina 10.

AJiredpanyeckue BbIpaKeHUs

[IpyuMeHsTh MOHATHE CTENEHU C LENbIM MO0Ka3aTejeM, BBIIOJHATh MpeoOpa3oBaHUs BbIPaKEHUH,
COJIEprKallUX CTENEHH C LENIbIM TIOKa3aTelleM.

BbINONIHATE TOXKAECTBEHHBIE NPEe0oOpa3oBaHUsl paIlMOHAJIbHBIX BBIPAKEHUI Ha OCHOBE IpaBUII
JeWCTBUI HAJl MHOTOYJIEHAMH U alnreOpanyecKuMHU ApoOsSMHU.

PacknaapiBaTh KBapaTHBINA TPEXWICH HA MHOYKHUTEIH.

[IpuMeHnsaTh NpeoOpa3oBaHUs BBIPAXKEHUN JUIS PELICHUs Ppa3IM4YHBIX 3aJad M3 MaTEeMaTHKH,
CMEKHBIX IIPEIMETOB, U3 PEATbHON IIPAKTUKH.

YpaBHeHUsI M HEPABEHCTBA

Pematps nuHeWHbIE, KBAaIpATHBIC ypaBHEHUS WU PALMOHAIBHBIC YPABHEHMsI, CBOIAIIMECS K HUM,
CUCTEMBI JIBYX YPABHEHH C IBYMsl IEPEMEHHBIMU.

[IpoBoauTh HpOCTEHIINE HCCIENOBAHMS YPAaBHEHUH M CUCTEM YypPaBHEHUH, B TOM 4YHCIE C
IPUMEHEHHEM Tpaduyeckux NpeicTaBiIeHUN (ycTaHaBIMBaTh, UMEET JIM ypaBHEHHWE WIIM CHCTEMa
YPaBHEHUH peLIeHMs], €ClIM UMEET, TO CKOJIBKO, U IIpoyee).

[lepexoauTe OT CIIOBECHOM (GOPMYIMPOBKM 337aud K €€ aireOpandeckod MOJENU ¢ MOMOIIbIO
COCTAaBJICHUSI YPAaBHEHMsI WJIM CUCTEMBbl ypaBHEHUH, UHTEPIPETUPOBATh B COOTBETCTBUHU C KOHTEKCTOM
3aJ1a4M IOJIY4YEHHBIN pe3yJIbTar.

[IpuMeHATh CBOMCTBA 4YHMCIIOBBIX HEPABEHCTB Ul CPAaBHEHHs, OLIEHKHM, pEIIaTh JIMHEHHbBIE
HEpaBEHCTBA C OJHOW MEPEeMEHHOW M MX CUCTEMBI, J1aBaTh IpapUUECKyl0 HIUIIOCTPALUI0 MHOXKECTBA
pELIEHN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUUH

[lonuMaTh W HCHOJB30BATH (PYHKIMOHAIbHBIE TOHATHA M S3bIK (TEPMHHBI, CHUMBOJIMYECKHE
0003HaueHMsI), OMNpENeNATh 3HadeHHe (QYHKUUMU MO 3HAYCHHMIO apryMeHTa, ONpEeIeNsTh CBOMCTBa
¢byHKIMY 110 e€ rpaduky.

Ctpouts rpauku 3JeMEeHTapHbIX QYHKIUH BUJIA:

y=k/x, y=x2, y=x3,y = |x|, y = VX, OIHCHIBATh CBOMCTBA YHCIOBOH (GDYHKIHH 1O &8 rpaduKy.

K koHI1y 00yueHus B 9 kjiacce oOyJaromuiics MoIyquT ClIeayIoUIie MpeIMeTHbIe pe3yIbTaThl:

Yuciia 1 BBIYUCICHHUSA

CpaBHUBaTh U YHIOPSA0OUYNBATh PALIMOHAIIBHBIE U UPPALMOHAIbHBIEC YHCIA.
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BeimonHATe apupmeTHyeckue OeMCTBUS C pPAlMOHAIBHBIMU 4YHCIAMH, COYETash YCTHBIE U
IIACbMEHHBIE IIPUEMBI, BBIIIOJIHATH BEIYMCICHHS C UPPALMOHAIBHBIMY YUCIIaMU.

Haxonuths 3HaueHHs CTENEHEH C LEJIbIMU II0KA3aTesIMU M KOPHEW, BBIYHCIATH 3HAYCHUS
YHUCIJIOBBIX BBIPAKCHUM.

OKpyryiATh JI€HCTBUTENIbHBIE YKCIA, BBINOJHATh NPUKHUAKY pPE3yJbTaTa BBIYUCIECHUH, OLIEHKY
YHUCIJIOBBIX BBIPAKCHUH.

YpaBHeHHUS U HEPABEHCTBA

Pemrate nuHENHBIE W KBAJpaTHBIC YPABHEHUs, YPAaBHEHMS, CBOJAIIMECS K HHUM, IPOCTEHIINE
IpoOHO-pallMOHATIBHBIE YPABHEHHS.

Pemrate cucremsl ByX JIMHEHHBIX YPABHEHUH C ABYMs [IEPEMEHHBIMU U CHUCTEMBI ABYX YPAaBHEHUH,
B KOTOPBIX OJIHO YPaBHEHHE HE SIBJISICTCS JIMHEWHBIM.

Pematp TekcTOBbIE 33aul alreOpanvyeckuM CriocOOOM € MOMOIIBIO COCTaBJICHMS YPaBHEHUS WUIIU
CUCTEMBI IByX YPAaBHEHUH C IBYMs IEPEMEHHBIMH.

[IpoBoauTE MNpOCTEHMIINE HCCACAOBAaHUS YPAaBHEHHM M CUCTEM YpPaBHEHMI, B TOM YHCIE C
MpUMEHEHHEeM TpauyecKUX MpeAcTaBleHu (yCcTaHaBIMBaTh, MMEET JIM YpaBHEHHE WIM CHUCTEMa
YpaBHEHUH peIlIeHus], €CIIU UMEET, TO CKOJIbKO, U MPOYee).

Pematp nuHeilHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, N300pakaTh pelICHNE HEPAaBEHCTB Ha
YUCJIOBOW MPSMOM, 3alMChIBATH PEIIEHUE C IIOMOIIBI0 CHMBOJIOB.

Pemrate cucTembl JIMHEMHBIX HEPaBEHCTB, CHCTEMBl HEPABEHCTB, BKIKOYAKONIME KBaJAPATHOE
HEPaBEHCTBO, N300paxkaTh pelIeHNEe CUCTEMbl HEPAaBEHCTB Ha YMCIIOBOM MPSAMOIL, 3alIUCHIBAThH PEIIEHUE C
MTOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPaBEHCTBA IIPH PELIEHUM PA3ITMYHBIX 334a4.

DyHKUNHA

Pacnio3HaBate (yHKIMH H3ydeHHBIX BUAOB. Iloka3piBaTh cXeMaTHUYECKH pAaclojIOkKEeHHE Ha

KOOPJAMHATHOM IIOCKOCTH TpadukoB GyHkiui Buga: Y = kX, y = kx + b,y =k/x,y =ax2 + bx + ¢,y =
X3, y =X, y = |X|, B 3aBHCHMOCTH OT 3HaYCHHI KO>(Q(UINEHTOB, ONHMCHIBATE CBOIMCTBA (YHKIIHIA.

Crpouth U H300paXkaTh cXeMaTHueCKd I'paduKu KBaJpaTUYHBIX (YHKIUH, OMUCHIBATh CBOICTBA
KBaJIpaTUUHBIX QYHKIMI M0 UX rpadukam.

PacrioznaBate KkBajgpatuuHyto (QyHKUUIO 10 (GopMyse, MNPUBOAUTH MPUMEPHl KBaJAPATHUHBIX
GyHKIMN U3 peadbHOU KU3HU, PU3UKU, TEOMETPHUH.

Yuci10oBble N0CT€10BATEIHLHOCTH U NPOrpeccuu

PacnioznaBath apuMeTHyECKyI0 U T€OMETPUUECKYIO IPOrPECCUH TIPU Pa3HBIX CIOCcOo0ax 3a/1aHusl.

BbINONIHAT  BBIUMCIIEHHUS C UCHOJb30BaHHMEM (QOpMYNIn n-To wieHa apudMeTudyecko u
reOMETPHUECKON MPOTrPECCHii, CyMMBI TIEPBBIX N YJICHOB.

N300paxkaTh 4aeHbl NOCIEI0BATEIHHOCTH TOUKAMHU Ha KOOPIUHATHOMN TIOCKOCTH.

Pemarp 3amaum, cBsI3aHHBIE C YHUCIOBBIMH IOCIEAOBATEIBHOCTSMH, B TOM YHCIE 3aJaud U3
peallbHOM JKU3HHM (C UCTIOIb30BAaHUEM KAIbKYISITOPA, IU(PPOBBIX TEXHOJOTHUIA).
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TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
Koan4yecTBO 4acoB DJIeKTPOHHBbIE
No /n HanmenoBanue pa3aejioB 4 TeM K i (uudposbie)
B NPorpamMmbl Bcero OHTPOJIBHbIC PaKTHiecKHe o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecype
Yucna u BerunucieHus. JlelicTBUTEIbHbBIC bubmmorexa [TOK
1 ’ 9 https://m.edsoo.ru/7f419d
qyucia 08
VYpaBHEHNS 1 HEPABEHCTBA. Y PaBHEHMS C bubmorexa HOK
2 pabt par 7P 14 1 https://m.eds00.ru/7f419d
OJTHOU TIepEMEHHOM 08
VYpaBHenus u HepaBeHCTBA. CHCTEMBI bubmorexa HOK
3 P o HHEP ' 14 1 https://m.eds00.ru/7f419d
ypaBHEHU U 08
bu6mmoreka [IOK
4 VYpaBHenus u HepaBeHcTBa. HepaBencTa 16 1 https://m.edsoo.ru/7f419d
08
bu6mmoreka [JOK
5 OyHKIUH 16 1 https://m.edsoo.ru/7f419d
08
bu6mmoreka [JOK
6 YuCNoBBIE MOCIIEN0BATEIBHOCTH 15 1 https://m.edsoo.ru/7f419d
08
[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3 AL bubmorexa [IOK
7 P ’ m ’ . 18 1 https://m.edsoo.ru/7f419d
3HAHUM
08
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102 6 0
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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
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

IHOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoiasbubie | IlpakTHyeckue
n/n Bceero u3ydeHus | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
PammmonansHbIe yncna,
1 HWppalMOHAIIBHBIC YHCIIA, KOHEUHBIE U 1 1 Henensa
OCCKOHEYHBIC JIECATUYHBIC TIPOOH
MHOKeCTBO JIeHCTBUTEIIHFHBIX YHCEIT,
2 JNEUCTBUTEILHBIC YHCIa KaK 1 1 Henmens
OECKOHEYHBIC JIECATUYHBIC IPOOH
BzanMHO 01HO3HAYHOE COOTBETCTBHUE
MEX/Ty MHOYK€CTBOM JICHCTBUTEIBHBIX
3 1 1 Henens
YHCel U MHOYXKECTBOM TOYEK
KOOPJIMHATHOM MPSIMOI
CpaBHEHHE ICUCTBUTEIBHBIX YUCET,
4 apupMeTHYECKUE IEHCTBHUSI C 1 2 "Henens
IENCTBUTEILHBIMU YUCIIAMU
5 [Tpubmmx€HHOE 3HAUYCHNE BEIIMYHHBI, 1 2 Henmensd
TOYHOCTbH MPUOIFKCHHS
6 OxkpyrieHue ymcen 1 2 Henens
7 Oxkpyrienue ymncen 1 3 Henens
IIpuknaka ¥ oIieHKa Pe3yJIbTaTOB
8 p . pesy 1 3 Henmens
BBEIYHCIIEHUH
9 [Ipuknnaka u oLleHKa pe3yabTaTOB 1 3 Henens
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BBIUMCIIEHUN

JIuneiinoe ypaBHeHue. Pemenne

bu6mmorex [IOK

10 . . 4 wenens https://m.edsoo.ru/7f43bf
yYpaBHEHUH, CBOISAIIMXCS K TMHCHHBIM 66
JIuneiinoe ypaBHeHue. Pemenne
11 . . 4 nenens
YpaBHEHUM, CBOISIIUXCS K TUHEHHBIM
KBanparnoe ypaBHeHnue. Pemenue bubnuorexa [JOK
12 YpaBHEHU, CBOSIIIUXCS K 4 Henens https://m.edsoo.ru/7f43c5
KBaJIPATHBIM 42
KBagparHoe ypaBHeHue. Pemenue bubnuoreka [IOK
13 YpaBHEHUIA, CBOJISIIMXCS K 5 Henens https://m.edsoo0.ru/7f43c5
KBaJIPaTHBIM 42
bu6moreka [IOK
14 bukBagpatHble ypaBHEHUS 5 Henmens https://m.edsoo.ru/7f43c3
do
bu6mmoreka [IOK
15 bukBagparHbie ypaBHEHUS 5 Henmend https://m.edsoo.ru/7f43c3
do
[Tpumepsl petieHns: ypaBHEHUM
16 TpEeThel U YeTBEPTOU CTENeHEeH 6 Henmens
Pa3noKEHUEM Ha MHOYKHUTEIH
[Ipumeps! perienust ypaBHeHUN
17 TPETheU U YETBEPTOH CTENECHEH 6 Heaens
Pa3noKEHUEM Ha MHOYKHUTEIH
Pemenne npoOGHO-paiioHATBHBIX Bubmiorexa LIOK
18 6 Hexens https://m.edsoo.ru/7f43c9

yYpaBHEHUH

b6
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https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

Pemienune npoOGHO-pariMOHAIBHBIX

bu6mmoreka [{OK

19 . 7 "Henens https://m.edsoo.ru/7f43c9
ypaBHEHUH b6
Pemrenue TekcTOBBIX 3a1a4
20 7 Henend
aNreOpanvIeckiuM METOI0M
Pemrenue TekCcTOBEBIX 3a1a4
21 7 Henend
anreOpandeckuM MeTOI0M
Pemrenue TekcTOBBIX 3ama4
22 8 Hemes
anreOpandeckuM MeTOI0M
Kourtpoasnas pabora 1o teme
23 " P P N . 8 Hezens
VYpaBHEHHsI C OJHOM NTEPEMEHHON
v bu6moreka [IOK
aBHEHME C ABYMs IIEPEMEHHBIMA U
24 P yMA TIEp 8 menenss | https://m.edsoo.ru/743d0
ero rpaduk
b4
v bu6mmoreka [IOK
aBHEHUE C ABYMs IIEPEMEHHBIMU U
25 p yMA TIep 9 Hepnens https://m.edsoo.ru/7f43d0
ero rpaduk
b4
CucreMa IBYX JUHEUHBIX YpaBHECHUH
26 ABYX yp 9 Henens
C ABYMS TIEPEMEHHBIMH U €€ perieHue
CucreMa IBYX JUHEUHBIX YpaBHECHUH
27 ABYX yp 9 Henens
C IBYMs IEPEMEHHBIMH U €€ peleHHe
CucreMa IBYX JUHEUHBIX YpaBHEHUH
28 ABYX yp 10 "Henens
C IBYMsI IEPEMEHHBIMH U €€ pelleHe
CucreMa IByX JIMHEHHBIX YPaBHEHUH
29 yx yp 10 HEenens
C ABYMsI IEPEMEHHBIMU U €€ pelieHne
Pemenue cuctem 1B aBHEHUM, bubanoreka [IOK
30 HBYX IP 10 nenens i

OJIHO U3 KOTOPBIX JII/IHCI\/’IHOC, a Ipyroce

https://m.edsoo.ru/7f43d2
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https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a

— BTOpPOM CTENIEHU

3a

Pewrenue cucrem 1ByX ypaBHEHHUH,

bu6mmoreka [IOK

31 OJTHO M3 KOTOPBIX JIMHEHHOE, a IPyroe 11 mepens | https://m.edsoo.ru/7f43d5
— BTOpOM CTENeHu 52
Pemenue cucreM ABYX ypaBHCHHM,
32 OJTHO U3 KOTOPBIX JINHEIHOE, a APYyroe 11 menens
— BTOpPOM CTENEHU
Pemenue cucreM ABYX YpaBHCHHIA,
33 OJTHO M3 KOTOPBIX JUHEHHOE, a IPyroe 11 menens
— BTOpPOM CTENEHU
I'padmueckas nnTEeprperanys
34 CHUCTEMBI YPaBHEHUH C IBYMS 12 Henens
MIePEeMEHHBIMHU
Pemrenye TeKCTOBBIX 3ama4
35 12 "Henens
anreOpanvecKkuM crocooom
Pemrenye TeKcTOBBIX 3ama4
36 12 "Henens
anreOpanveckuM crocooom
KounTponbnas pabora no teme
37 " P P . 13 nepens
Cucrembl ypaBHEHUN
UucnoBble HEPABEHCTBA U UX
38 = p 13 "Henens
CBOICTBa
q bubnuoreka [JOK
WCJIOBBIC HEPABEHCTBA U UX
39 . P 13 menenst | https://m.edsoo.ru/7f43ad
CBOICTBa
5a
Tuseii . bubmuoreka [JOK
WHEHHBIE HEPABEHCTBA C OJTHOM
40 P 14 memens | https://m.edsoo.ru/7f43af

nepeMeHHoﬁ " UX PCIICHUC

08
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https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

JIuneliHbIE HEPABEHCTBA C OJTHON

bu6mmoreka [{OK

41 N 14 wenens | https://m.edsoo.ru/7f43af
MEPEMEHHOM U UX pelIeHUE 08
JIunelinple HepaBEeHCTBA C OJHOU bubmmorexa [TOK
42 N P . 14 wenens | https://m.edsoo.ru/7f43af
MIEPEMEHHOM U UX peIICHUE 08
43 CHCTeU:MH J'II/IHGI\/JIHB\I’X HEPaBEHCTB C 15 Hexens
OJIHOY TIEPEMEHHOM U UX PEIICHHE
44 CucremMbl TUHEHHBIX HEPABEHCTB C 15 Henens
OJHOM IEPEMEHHOM U X PEIICHUE
45 CucteMbl TMHENHBIX HEPABEHCTB C 15 Henens
OJHOM IEPEMEHHON U X PEIICHUE
KBanpatabeie HepaBeHCTBA U UX 16 Henensa bubmmorexa [OK
46 P P A https://m.edsoo.ru/7f43b0
pelienne
98
KBanpatHbie HepaBeHCTBA U UX 16 Henensa bubmmorexa [OK
47 P P https://m.edsoo.ru/7f43b2
peleHue
le
KBanpatHbeie HepaBeHCTBA U UX 16 Henensa bubmorexa [IOK
48 P p https://m.edsoo.ru/7f43b5
peleHue
a2
49 KBanpaTHbie HEpaBEeHCTBA U UX 17 Henens
pelieHue
50 KBanpaTHbie HEpaBEeHCTBA U UX 17 Henens
peuieHue
51 I'paduueckast UHTEpIIpEeTALUS 17 nenens | bubauorexa [JOK

HCEPABCHCTB U CUCTCM HCPABCHCTB C

https://m.edsoo.ru/7f43b0
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https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098

ABYMA IICPEMCHHBIMU

I'paduueckast UHTEpIIpETALUS

18 nenens
52 HEPABEHCTB M CHCTEM HEPABEHCTB C
JBYMSI TIEPEMEHHBIMU
53 KonTtposnsHas paboTa o teme 18 nenens
"HepaBencrsa"
bub OK
54 KBaf[paTHqHaﬂ ¢byHkuus, e€ rpaduk u 18 Henens h;lpgjll(;:zl;zc])f).ru 17£4396
CBOWCTBa
c6
bu6 OK
55 KBailpaTI/I'-IHaSI byHkuys, e€ rpaduk u 19 Henens hth[IDJSI:I;I/On:.eeI:;(ﬂ).rU 17£4398
CBOWCTBa
42
bub OK
56 KBaf[paTI/I‘IHaH byHkuus, e€ rpaduk u 19 Henens htI/tIDJsI:I;I/(r)rTl.eeI;as;f).ru 17£4399
CBOICTBa
b4
HanaG . 19 Hexes bu6mmoreka [JOK
apaboJia, KOOPAUHATHI BEPIIMHbI
57 P > KOOPA P https://m.edsoo.ru/7f439e
napaboJibl, OCh CUMMETPHUH NapadoIbl ba
bub OK
58 [Tapa6osia, KOOpIMHATHI BEPIIUHBI 20 Henens hth[IszI:I;I/(r)rT]ZI::IaSi.ru 17§4340
napaboJibl, 0Ch CAMMETPHUH MapadoIbl 3a
[Tapaboua, KOOpAMHATHI BEPUIMHBI Bubmiorexa LIOK
59 P > KOOPA P 20 wemens | https://m.edsoo.ru/7f43al
napaboJibl, 0Ch CAMMETPHUH MapadoIbl ac
[Tapabouna, KOOpAMHATHI BEPUITMHBI Bubmorexa LIOK
60 P > KOOPA P 20 menmenst | https://m.edsoo.ru/7f43a3

napaboJibl, 0Cb CHUMMETPUH apaldoJIbl

le
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https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a31e

[Tapaboiia, KOOPAMHATHI BEPITMHBI

bu6mmoreka [{OK

61 21nenens | https://m.edsoo.ru/7f43a5
napadoJIbl, 0Ch CHMMETPHUH 1TapadoIbl 26
62 [Tapaboa, KOOpAWHATHI BEPIIUHEI 21 Henens
napadoJIbl, 0Ch CHMMETPHUH 1TapadoIbl
r H:y=kx, y=kx+
63 pacpit bykiuiit: y = kx, y 21 nenens
b, y=K/x, y=x8, y=vX, y=|X|
oy = x4+
64 I'paduku pynkumit: y = kx, y = kx 22 Henens
b, y=Kk/x, y=x3, y=vX, y=|x|
r iy =kx, y=kx+
65 pacpiait gymiuuiit: y =kx, y = kx 22 Henens
b, y=K/x, y=x3, y=vX, y=|x|
r iy =kx, y=kx+
66 pacpiait gyiuuiit: y =kx, y = kx 22 Henens
b, y=k/x, y=x8, y=vX, y=|x|
oy = e+
67 I'padukn dynaxumii: y = kx, y = kx 23 Henens
b, y=k/X, y=x3, y=vX, y=|X|
r n:y=kx, y=kx+
68 pacpucit gymkuunit: y = kx, y =kx 23 nenens
b, y=k/x, y=x8, y=vX, y=|x|
KonTposnpHas paboTa o teme bubamorexa HOK
69 | P Y P 23 mwepens | https://m.edsoo.ru/7f43ab
O yHKIMU
84
[TonsiTue uncnoBoi bubmorexa HOK
70 24 mwenens | https://m.edsoo.ru/7f43e6
MOCJIEI0BATEIbHOCTH
c6
3agaHue IOCIe0BATEIbHOCTH bu6mmoreka [JOK
71 pPeKyppeHTHOH (opmyIoii n 24 wenenst | https://m.edsoo.ru/7f43eb
(bopmynoi n-ro uieHa da
72 Apugpmerrueckas 1 reoMeTpudecKas 24 nenens | bubnuorexa LIOK
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https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ebda

Iporpeccun

https://m.edsoo.ru/7f43ed
7e

ApupmeTrueckas ¥ reoMeTpudecKast

bubmmoreka [{OK

73 25 mepens | https://m.edsoo.ru/7f43f3
MPOTPECCUu
b4
o -
a ?/Ii)Ml\ZZ[":IfI;IGZI(()OI;IH:IHFZOMCT HYECKOM Bubnuotexa LIOK
74 P . P 25 mepens | https://m.edsoo.ru/7f43f5
MPOTPECCUi, CyMMBI MEPBHIX N 8a
YJICHOB oa
o B
a ;%Mggjslgezzo;H:IHrZOMeT HYECKOM bubamorexa LOK
75 P ! P 25 mexens | https://m.edsoo.ru/7f43ef
MPOTPECCUi, CyMMBI TTEPBHIX N 2¢
YJICHOB <C
1)) B
a (I)/II()bMI\Z;I”:IfII?GZI(zOI;IH:IHFZOMCT HYECKOMN bubamorexa LOK
76 P . P 26 wepens | https://m.edsoo.ru/7f430
MPOrpeCCuil, CyMMBbI MEPBBIX N 6
9JICHOB _
1)) B
a ?/II:thay;I;;I?ezzoI;HIiHrioMeT WYECKOM bubmmorexa LIOK
77 p . p 26 vepens | https://m.edsoo.ru/7f43f7
MPOrpeCcCui, CYMMBbI MEPBBIX N %
YJICHOB o
D -
a (I)/II:I)MBZ];I’:ITI‘?GZEO;H;HFELOMGT WYECKOM bubmmorexa LIOK
78 P . P 26 mepens | https://m.edsoo.ru/7f43f8
MIPOrpecCcuil, CyMMBbI IIEPBBIX N 20
YJICHOB T
N300pakeHue 4ieHoB
79 apu(pMeTHYECKONH U TeOMETPUIECKOM 27 nepens

MPOrpeccuil TouKamMmu Ha
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https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43f8a0

KOOPJMHATHOM MIIOCKOCTH

N300pakeHue 4iIeHOB
apu(PMEeTHIECKOIN 1 TEOMETPHUSCKON

80 . 27 "eneis
MPOrpeccuii TOYKaMu Ha
KOOPJMHATHOM MJIOCKOCTH
JIMHENHBIN 1 SKCIIOHCHITHAIHHBIN
81 27 "enens
pocTt
bubmmoreka [IOK
82 CJ10HBIE TPOIIEHTHI 28 wemens | https://m.edsoo.ru/7f43fe
Oe
bu6moreka [IOK
83 CJ10KHBIE TPOIIEHTHI 28 memens | https://m.edsoo.ru/7f4401
a6
KonTtponsHas paboTa o teme Bubnuorexa LIOK
84 N Y 28 memenst | https://m.edsoo.ru/7f4404
UucmoBbIe TTOCICA0OBATEIIEHOCTH f
[ToBTOpEeHUE, 0600IICHNE 1
cUCTeMaTH3alus 3HaHUH. 3aIuCh,
85 CpaBHEHHUE, ICHCTBUSA C 29 "wenens
JIEHCTBUTEIILHBIMU YUCIIAMU,
YUCJIOBas TpsiMast
[ToBTOpEHUE, 0000IICHNE 1
86 cuctemaTusanus 3Hanui. [IpoueHTsl, 29 uenens
OTHOIIICHHUS, TPOTIOPITUN
[ToBTOpEHue, 0600ImEeHNE U
87 CHCTEeMAaTU3alMs 3HAHUIA. 29 Henmens
OxpyrieHnue, npuOIM>KeHne, OleHKa
88 [ToBTOpEHue, 06001mEeHNEe U 30 menens | bubaumoreka [IOK
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https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f4404f8

cucreMaru3anud 3HaHuu. Pemenue
TEKCTOBBIX 337124 apHUPMETHIECKUM
CcIIocoooM

https://m.edsoo.ru/7f443b
12

[ToBTOpEHUe, 0600MIICHNE U
cucreMaru3anus 3Hanui. Pemenune

bubmmorexa [{OK

89 30 memenst | https://m.edsoo.ru/7f443c
TEKCTOBBIX 337129 apHPMETHICCKUM 44
CII0COOOM ==
IloBTOpEnue, 0000IIEHHE U
CI/ICTCl\faTI/Ba us 3}2H1/H?1 Pemenne bubmorexa HOK
90 i ' 30 menens | https://m.edsoo.ru/7f443f
TEKCTOBBIX 33719 apHPMETHUCCKAM e
CII0COO0OM =<
IToBTOpEenue, 0000IIEHIE U
CI/ICTel\faTI/ISa us 3}?;Hm71 bubmorexa OK
91 " ' 31 memens | https://m.edsoo.ru/7f4441
[IpeobpazoBanue anredpanyecKux ca
BBIpAKEHUH, IOMTYCTUMbIC 3HAUCHHS -
IToBTOpEHHE, 0000IICHNE U
CI/ICTel\faTI/ISa’ Hs 3}?;HI/H71 Bubmmorexa [IOK
92 t ’ 31 menens | https://m.edsoo.ru/7f4443
[IpeobOpazoBanue aredpanyecKux 64
BBIpQKEHUH, IOMYCTUMbIC 3HAYCHHS —
IToBTOpEHUE, 0000IIEHNE U
CI/ICTel\faTI/ISa, Hst SI-?;HI/Iﬁ bubmmorexa [OK
93 t ' 31 menens | https://m.edsoo.ru/7f4446
[IpeoOpazoBanue aredpanyecKux f
BBIPKEHUH, TOMYCTHUMbIE 3HAYCHUS -
IToBTOpEHuE, 06001IEHNE U
CI/ICTel\faTI/ISa Hst 3;11H1/n71 bubmmorexa [IOK
94 t ) 32 wenens | https://m.edsoo.ru/7f444a
[IpeoOpazoBanue anredpandecKux o4
BBIPKEHUH, TOMYCTHUMbIC 3HAYCHUS —
95 [ToBTOpEHue, 06001meHne U 32 menens | bubamoreka [IOK
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https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444a94

cucremaTtusauus 3Hanui. OyHkuuu:
IIOCTPOCHHE, CBOMCTBA U3YYEHHBIX

byHKIII

https://m.edsoo.ru/7f444c
56

[ToBTOpEHUe, 0600MIICHNE U
cucremaTusauus 3Hanuii. OyHkuuu:

bubmmorexa [{OK

96 . 32 menens | https://m.edsoo.ru/7f444f
MTOCTPOCHHE, CBOMCTBA N3YICHHBIX 44
byHKIMNA -
[ToBTOpEeHue, 0600IICHNE U
cucTeMaTu3alus 3HaHui. OYHKIUN: bubmmorexa HOK
97 . o ' 33 memens | https://m.edsoo.ru/7f4451
MTOCTPOCHHE, CBOMCTBA N3YICHHBIX 6a
byHKINNA -
[ToBTOpEeHUE, 0600IIEHNE 1
cUcTeMaTH3alus 3HaHui. OYHKIUH: bubnmorexa [IOK
98 5 - S YHIINEL 33 menens | https://m.edsoo.ru/7f4452
MTOCTPOCHHE, CBOMCTBA M3YICHHBIX o6
byHKINHA -
bu6mmoreka [JOK
99 Wrorosas koHTposbHas paboTa 33 memenst | https://m.edsoo.ru/7f4455
16
[ToBTOpEeHUE, 0600IICHNE 1
CHCTEMAaTHU3aLMs 3HAHWIA.
100 1 . 34 uenens
I'padmyeckoe pelieHne ypaBHESHUH |
HUX CUCTEM
O000I11IeHNE U CUCTEMATH3ALMS
101 3HAHUI 34 "enens
O00011IeHNE U CUCTEMATHU3ALIHS
102 Hl H 34 Henens

3HAHUH
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https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516
https://m.edsoo.ru/7f445516

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102
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IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

7 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJabTaThbl 0CBOCHUA OCHOBHOM
06Pa3OBaTeJ'IBHOI71 nporpaMmmMsbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

Yucna ¥ BEIYUCIIEHUS

1.1

BI)IHOJ'IHSITB, coycras YCTHBIC u IIMCBbMCHHBIC HpI/IéMBI,
apI/I(l)MeTI/ILICCKI/IC )IGI\/JICTBI/H[ C paiMOHaJIbHBIMHW YUCJIaMU

1.2

Haxomuts 3HAQYEHMs]  YHCJIOBBIX  BBIPAKCHUH, MIPUMEHSITH
pa3zHooOpa3Hble CIOCOOB! M MPUEMBI BBIYUCIICHUS 3HAUEHUN JAPOOHBIX
BBIPAKEHUH, CoZiepKalluX OOBIKHOBEHHBIE U JECATUYHbIE ApOOU

1.3

[lepexomute OT oaHOM (opMbl 3amucu  YWcen K  ApYyroi
(mpeoOpa3zoBbIBaTh  JECSATHUYHYHO  JApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECSATHUYHYIO, B YAaCTHOCTH, B OECKOHEYHYIO
JECSITUHYHYIO Ipo0b)

1.4

CpaBHMBATh U YIIOPSAAOYHNBATH PALIMOHATIBHBIE YNCIA

1.5

OKpyrJIsTh yncia

1.6

BBIMOTHATE MPUKUAKY W OIECHKY pe3yJabTaTa BBIUMCICHUMN, OICHKY
3HQYEHUM YHCIIOBBIX BBIPAKEHUW. BBINOMHATH JIEUCTBUS €O
CTENEHSIMH C HaTypaJbHBIMHU MTOKA3aTeIISIMU

1.7

[IpuMeHsATh TNpU3HAKM JEIUMOCTH, pAa3JIOKEHHE Ha MHOXHUTEIN
HATypaJIbHBIX YHCell

1.8

Pemare  NpakTHKO-OPHEHTHUPOBAaHHBIC  3aJayd, CBS3aHHBIC C
OTHOIIIEHUEM BEJIMYMH, MPOMOPIHOHAIEHOCTHIO BEJINYHH,
IPOICHTAMH, HHTEPIPETUPOBATh PE3yJbTaThl PEIICHUSA 3a1ad C
y4€TOM OTpaHUYCHHUH, CBSI3aHHBIX CO CBOMCTBAMH paccMaTpPUBAEMBIX
00BEKTOB

AnrebpandecKue BbIPAKCHH

2.1

Hcnonn3oBarh aﬂre6panqecxyfo TCPMHUHOJIOTUIO U  CHMBOJIHKY,
IIPUMCHATDb e B IIpoIeCcCC OCBOCHUA yqe6Hor0 Marcpuajia

2.2

Haxogute 3HaueHus 6YKBCHHHX BBIpa)KeHI/Iﬁ Ipu  3aJaHHbIX
S3HAUYCHHAX IICPCMCHHBIX

2.3

BreimonasaTs Hp606p330BaHI/I${ OCJI0ro BbLIPpAXKCHHA B MHOI'OYICH
IMPUBCACHUCM l'IOI[O6HBIX CJIaraéMbIX, paCKpbITUCM CKOOOK

2.4

BBINONHATE yMHOXEHUE OJHOWIEHA HA MHOTOYJIEH U MHOTOWIEHA Ha
MHOTOWJIEH, TNPUMEHATh (OpMyNbl KBajpaTa CyMMBbl U KBajJpaTa
pa3HOCTH

2.5

OcyniecTBIATh pa3ioKEHUE MHOTOWIEHOB HA MHOXKUTEIHN C IOMOIIBIO
BBIHECEHHSI 32 CKOOKHM OOILIEr0 MHOXHTEJNS, TPYIIUPOBKH CJIaraeMbIXx,
npUMeHeHHs GOpMYIT COKPAIIEHHOTO YMHOXKEHHUS

2.6

HpI/IMeHHTL HpeO6paBOBaHI/I}I MHOT'OYJICHOB JJII PCHICHUS PA3JIMYHBIX
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3a/1a4 U3 MaTEeMaTUKH, CMEXHBIX IIPEAMETOB, U3 PEAIbHOM NIPAKTUKU

Hcnonp30Barh CBOMCTBA CTENEHEW C HATypalbHBIMHU II0Ka3aTeJIIMHU

2.7 JUTS IpeoOpa30BaHUsI BRIPAKECHUH
3 YpaBHEHHS ¥ HEPABEHCTBA
Pemare smMHENHBIE YpaBHEHUsS C OJHOM IIEPEMEHHOMW, IIPUMEHSS
3.1 npaBuia Mepexojia OT UCXOJHOTO YpaBHEHHS K PaBHOCHIBHOMY €MYy.
[TpoBepsTh, SBISAETCS JIM YUCIIO KOPHEM YPaBHEHUS
39 HpHMeHs{TUL rpaduUecKkue METOJABl TPH PEHICHHH JIMHEHHBIX
yYpaBHEHHH U HX CHCTEM
33 [TonOGupaThs mpuUMeEpHI Map YUCE, SABISIOMIUXCS PEHICHHEM JTMHEHHOTO
ypaBHEHHUS C IBYMS MTEPEMEHHBIMU
CTtpouTh B KOOPJMHATHOHN TUIOCKOCTH rpaduK JTMHEHHOTO YPaBHEHUS C
3.4 JBYMsI TIEPEMEHHBIMHU; TOJIB3YSACh TPAQHUKOM, MPUBOAUTH MPHUMEPHI
pelIeHus ypaBHEHHS
35 Pemrate cuctemsel ABYX JIMHEHHBIX YPABHEHUN C JBYMsI IEPEMEHHBIMU,
B TOM YHCJIE€ TpadUIECKU
CocTaBnsTh M pemaTh JUHEWHOE YpaBHEHHUE WM CUCTEMY JIMHEIHBIX
3.6 YpaBHEHHH I10 YCIOBHUIO 33/1a4d, HHTEPIPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a41 TOJYICHHBIH Pe3yJIbTaT
4 Koopaunats! u rpapuku. yHxiuu
N3obpaxaTs Ha KOOPIWHATHOW MPSAMON TOYKH, COOTBETCTBYIOIIHE
4.1 3alaHHBIM KOOpAMHATaM, Jy4d, OTPE3KH, WHTEPBAJbl, 3alHCHIBAThH
YHCJIOBBbIE MPOMEXKYTKH Ha alNreOpandeckoM si3bIKe
492 OTtmedath B KOOPAMHATHOM IUIOCKOCTM TOYKH IO 33JaHHBIM
KOOpJIMHATaM
43 CrtpouTts rpaduku nuHelHbIX QyHKIMA. CTpouTh rpaduk GyHKIUU Y
=[x
OnuceiBaTh ¢ MOMOILIBIO (DYHKIMIT M3BECTHBIE 3aBUCUMOCTU MEX]Y
4.4 BEJIMYMHAMU: CKOPOCTh, BpEMS, PACCTOSIHME, LEHY, KOJIUYECTBO,
CTOMMOCTb, IPOU3BOIUTEIBHOCTD, BpeMsl, 00bEM pabOThI
4.5 Haxonuth 3HaueHne GyHKIUMHU 110 3HAYEHUIO €€ apryMeHTa
[lonumarp rpaduueckuii crnoco0 MpPEICTaBICHHS U aHalIM3a
4.6 uHopMaIuy, U3BJICKAaTh W HHTEPIPETUPOBATH HWHOOPMAIMIO W3
rpauKOB peabHBIX MPOLIECCOB M 3aBUCUMOCTEN
8 KJIACC
Kon .
HpoBepsIEMoro IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTAThl 0CBOCHHS 0CHOBHOI
pe3yAbTATA o0pa3oBaTeIbHOM NPOIrPaMMbI OCHOBHOI0 00111ero 00pa3oBaHust
1 Urcna ¥ BRIYMCICHUS
Hcnonp3oBaTh  HayaJbHble  MPEACTABICHUS O  MHOXECTBE
11 JEWCTBUTENBHBIX YHCEN JUISI CPAaBHEHUsI, OKPYTJICHHUSI M BBIUYUCIICHHH,

n300pakaTh JEMCTBUTENIbHBIE YHCIIA TOYKAMU HA KOOPAMHATHOU
psIMOM
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1.2

[IpumensaTy moHATHE  apU(PMETUYECKOTO  KBAJPATHOTO  KOPHS,
HAXOJUTh KBAJpaTHbIE KOPHM, HCIOJIB3YS MpPH HEOOXOIUMOCTH
KaJIbKYJIATOP, BBIIOJIHATH MPe0Opa30BaHUsl BbIPAKEHUH, COAEpIKAILINX
KBaJpaTHbIE KOPHU, HCIOJIb3Ysl CBOMCTBA KOPHEH

1.3

Hcnonp3oBarh 3amucu OOJNBIIMX W MalbIX YHCENT C MOMOIIBIO
JECATUYHBIX JIpo0eii u creneHe ynciua 10

Anrebpandeckue BbIpaXKEeHUs

2.1

[IpuMeHATh TOHATHE CTENEHW C LENbIM IOKA3aTEJIEM, BBINOJIHATH
npeoOpa3oBaHMsl BBIPAKEHUN, COJAEPKAIIMX CTENEHU C LEIbIM
IIOKa3aTeJeM

2.2

BrIMOmHATE  TOXJECTBEHHBIE  MpeoOpa3oBaHUs  paIlMOHAIBHBIX
BBIPAKCHUI HAa OCHOBE MpPABWJ JACHCTBUM HAJ MHOTOWICHAMU U
anredpandeckuMHM JIpoO0siMu

2.3

PacknanpiBaTh KBapaTHBIM TPEXUIEH HA MHOKHUTEIN

24

[IpumensaTs npeoOpa3oBaHMsI BBIPAKEHUI ISl PELICHUs PA3IUYHBIX
3a/1a4 U3 MaTEMaTUKH, CMEXHBIX IPEJMETOB, U3 PEAJTbHON NPAKTUKHU

YpaBHEHHs M HEPABEHCTBA

3.1

Pemrate nuHENHBIE, KBaJpaTHbIE YPAaBHEHHS M PalMOHAIBHBIC
YpaBHEHUS, CBOJAIINECS K HUM, CUCTEMBI JIByX YPABHEHUW C ABYMS
IIEPEMEHHBIMU

3.2

[IpoBoauTe mpoCTENIIME WCCIECIOBAHUS YpPaBHEHUH W CHCTEM
ypaBHEHMH, B TOM UHCI€ C IPUMEHEHHUEM TpaduyecKux
MpeICTaBICHUN (YCTaHABIMBAaTh, UMEET JM YpaBHEHHE WM CHUCTEMa
YPaBHEHHUH pPELICHHUs, €CIIU UMEET, TO CKOJIBKO, U IpoUee)

3.3

[lepexomuts OT cnoBecHOW  (QopmyaupoBkM 3amadn K e
anredpanvyeckoil MOJIeNH C TOMOIIbIO COCTABJIEHUS YPaBHEHHS WU
CUCTeMbl YpaBHEHUW, MHTEPHPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3aJ1a4M MOJY4YE€HHBIN pe3ylnbTaT

3.4

[IpuMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIsSi CPAaBHEHUS, OLICHKH,
pelaTh JUHEHHbIE HEPaBEHCTBA C OJIHOM MEePEeMEHHON U UX CHUCTEMBI,
naBaTh  rpauuecKkyr0  WJUIIOCTPAIMI0  MHOXECTBA  pelIeHUi
HEPAaBEHCTBA, CUCTEMbl HEPABEHCTB

DyHKIMU

4.1

[lonuMaTh ¥ WCHOJB30BaTh (YHKIHMOHAIBHBIC TIOHITUS M S3BIK
(TEpMHHBI, CHUMBOJIMYECKUE OOO3HAYCHUS), OIPEIENIATh 3HAYCHUE
(GYHKIMU TIO0 3HAYCHHWIO apryMEHTa, ONpPEICIsATh CBOWCTBA (YHKIUH
o e€ rpaduky

4.2

CrpouTts rpauku 3JeMEeHTapHbIX QYHKIUH BUIA:
¥ =k/x, y=x?, y=x’, y = [X|, onuchIBaTh CBONCTBA YMCIOBOI QyHKINU
o e€ rpaduky

9 KVIACC

Kon
NpoBePsSIEMOro

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHM s
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pe3yJabTara

1

Yucna v BEIYMCIIEHUSA

1.1

CpaBHI/IBaTB U YIHOpAAOYMUBATH pPALMOHAJIBHBIC W HPPAIHOHAIIBHBIC
qucia

1.2

BrImonsaTe apudmMerniyeckue ASWCTBUS C PAlMOHAIBHBIMUA YHCIAMH,
COYeTasl YCTHBIE U IIMCBMEHHBIE IIPUEMBI, BBIIOJHATH BBIYUCIICHUS C
VPPALMOHAILHBIMU YU CIIAMU

1.3

HaxonuTe 3HaueHusi creneHeld ¢ LENbIMU IOKAa3aTels MU M KOPHEH,
BBIYMCIIATh 3HAYCHUS YUCJIOBBIX BHIPAKECHUI

1.4

OKpyriaTh 1eHCTBUTENbHBIE YHCIIA, BBIMOIHATh IPUKUJIKY pe3yiibTaTa
BBIYMCIIEHUH, OLIEHKY YMCIIOBBIX BBIPAKEHUN

YpaBHEHHsI M HEPABEHCTBA

2.1

Pemrare  nuHENHBIE M KBaJApAaTHBIE YPAaBHEHHUs, YpPaBHEHMS,
CBOJSIILIMECS] K HUM, IPOCTENIINE JPOOHO-pallMOHAJIbHBIE YPAaBHEHHUS

2.2

Pemrate cucreMsl IByX JIMHEWHBIX YPAaBHEHUH C JBYMs IIEPEMEHHBIMU
W CUCTEMBI JIByX YPaBHEHHUH, B KOTOPBIX OJJHO YPAaBHEHHE HE SBIIECTCS
JIMHENHBIM

2.3

Pemate TexcToBBIE 3adaud alreOpanuecKrM CIIOCOO0OM C TOMOIIBIO
COCTaBJICHUSl YpPAaBHEHMUS WM CHUCTEMBI JIBYX YPaBHEHHMU C JBYMs
NCPEMECHHBIMHA

2.4

[IpoBoauTh mpocCTEWIlIME HCCIENOBAaHUS YPAaBHEHHUH U CHCTEM
ypaBHEHUH, B TOM UHCI€ C MpPUMEHEHHEM TrpaduuecKux
Mpe/ICTaBICHHUH (HalpuMep, yCTaHABINBATh, UMEET JIM YpaBHEHUE WU
CHCTEeMa YpPaBHEHUM PEIlIeHus], €CIIU UMEET, TO CKOJIBKO)

2.5

Pemars  nuHelHble  HEpaBeHCTBa, KBaJpaTHbIE  HEPABEHCTBA,
n300paxkaTh pelieHHe HEPaBEHCTB HA YUCIIOBOM MPSMOM, 3amuChIBaTh
pelIeHre ¢ TOMOIIbIO CUMBOJIOB

2.6

Pemate cucTeMBl JIMHEHHBIX HCPaBCHCTB, CHCTCMbl HEPABCHCTB,
BKIIIOYAKOIIKWE KBAaApaTHOC HEPaBCHCTBO, I/I306pa)KaTB PEIICHUC
CUCTCMbI HCPABCHCTB Ha YHUCIOBOM HpHMOfI, 3alMChIBaTh PCUHICHUEC C
IIOMOIIBXO CHUMBOJIOB

2.7

Hcnons30BaTh HCPaBCHCTBA IIpX pCIICHNH PA3JIMYHBIX 3a4a4

DyHKIMU

3.1

PacnioznaBatb byHKIUH U3YYCHHBIX  BUJIOB. IToka3bIBaTh
CXEMAaTHYECKH PACIIOJIOKECHHE Ha KOOPMHATHOM IIIOCKOCTH Ipa(pHKOB
byukimii Buga: y=kx, y=kx+b, y=k/X, y=ax?+bx+c, B 3aBUCHMOCTH OT
3HaYeHUN K03()(OUIIMEHTOB, ONIMCHIBATh CBOMCTBA (DYHKITHIA

3.2

[Toka3pIBaTh  CXEMaTHYECKH pACIOJIOKEHHE Ha  KOOPIMHATHOM
IUIOCKOCTH TpadukoB GYHKIMM Buaa y = VX, y = |X| U onMchIBaTh
cBOicTBa (QYHKIHI

3.3

Crpouth M wu300paxaTb CXEMaTHYeCKH TI'paduKU KBaJpaTUUYHBIX
(GyHKLUH, ONUCBIBATH CBOMCTBA KBAJIpaTHUHBIX (GYHKIMH IO MX
rpadukam

3.4

Pacnio3HaBate KBaJpaTW4Hyl0 (QYHKIHIO 1O (opMmyne, MNPUBOIUTH
NpUMepbl KBAJPAaTHUHBIX (DYHKIMH M3 peasbHOM XKHU3HH, (DU3HKH,
T€OMETPUH
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4 ApudmeTrrueckasi 1 reOMeTprudecKas Mporpeccuu
41 Pacnio3naBate apupMETHYECKYIO0 i T€OMETPUUECKYIO IIPOTPECCHH TPH
' pa3HBIX crioco0ax 3aJaHws
BBINONHATE BBIYMCICHUS C HUCHOJB30BaHUEM (GOpMYI N-TO YieHa
4.2 apu(METHUECKOW U T€OMETPUYECKON MPOTPEecCHid, CyMMBI IEpPBBIX N
YJIEHOB
43 N300paxkaTh 4eHbl NOCIEA0BATENBHOCTH TOUYKAMU Ha KOOPJIMHATHON
' TUIOCKOCTH
Pematp 3amaum, cBSi3aHHBIE C YMCIOBBIMU IOCIIEIOBATENILHOCTSIMU, B
4.4 TOM 4YHCIEe 3aJa4d U3 peajbHOM JKM3HM (C HCHOJIb30BaHHUEM

KaJIbKYJIATOPA, HU(POBBIX TEXHOJIOTUI)
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IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KJIIACC
Kox IIpoBepsieMblii 3JIeMEHT COJePKAHMS
1 Yucna v BBIYKCICHUS
JlpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0]] OT OIAHOW (OPMBI 3aMUCH
1.1 npobeit k apyroil. IloHsTHE panMOHAIBPHOrO 4YHCIA, 3alUCh, CPaBHEHUE,
yHIOPSAOYMBAHUE PAIMOHATIBHBIX YHCE
19 Apudmernueckue AeHCTBUS C pallMOHAJIBHBIMU YuciIaMu. Pernienue 3agaud u3
peaIbHOM NPAKTUKHU HA YacTH, Ha IpoOHU
13 Crenenp C HaTypaJbHbIM IIOKa3aTeJeM: OIpelelieHne, mpeoOpazoBaHue
BBIPAKEHUIN Ha OCHOBE OMNPEJIENICHUS, 3aIIUCh OOJIBIINX YHCEIl
14 [IpoueHThl, 3amuch MPOLEHTOB B BHJE ApoOU U IpoOU B BUJE MPOILEHTOB.
Tpu ocHOBHBIE 33/1a4M HA MPOLIEHTHI, PELIEHUE 33/1a4 U3 PeaJIbHOU MPAKTHKU
15 [IpumeHenne TpPU3HAKOB JEIMMOCTH, pa3joKeHHEe Ha  MHOXHUTEIU
HaTypaJIbHBIX YHCell
16 PeanpHble  3aBUCHMMOCTHM, B TOM  4Mcle TMpsMas W oOparHas
MPONOPIIMOHATIBHOCTH
2 AnreOpandeckue BbIpaXEHUS
21 ITepemenHble, YUCIOBOE 3HAYEHUE BBIPAKEHUS C NepeMeHHoM. [lomycTrumble
3HAYEHMS IEPEMEHHBIX
29 [IpencraBiaeHre 3aBUCUMOCTH MEXAYy BeIMYMHAMU B BUIE (DOPMYIHI.
Boruncnenus no gopmynam
23 [IpeoOpa3oBanrie  OYyKBEHHBIX  BBIPRKEHMM, TOXKIECTBEHHO  pPaBHbIE
BBIPAKECHUS
2.4 CBOIICTBa CTENIEHU C HATYpaJIbHBIM I10KA3aTEIEM
25 Opnnounenbl 1 MHOrousieHbl. CteneHb MHOTOwIeHa. CIoKeHHe, BBIUUTAHUE,
YMHO>KEHUE MHOTOYJIEHOB
26 @opMyIbl COKPAIIEHHOIO YMHOKEHHUA: KBaJAPaT CYMMBbI M KBaJpaT Pa3HOCTH.
dopmyna pa3HOCTH KBaJpaToB. Pa3nokeHre MHOTOYIEHOB HA MHOXKHUTEIN
3 YpaBHeHus
31 VYpaBHEHUE, KOpPEHb YpaBHEHUs, TpaBuIa npeoOpazoBaHus ypaBHEHUS,
PaBHOCUJILHOCTb YPABHEHUN
32 JIuneliHoe ypaBHEHHE C 9IIHOI71 nepeMeliHoﬁ, YUCJIO KOPHEW JIMHEHMHOTO
YpaBHEHUSI, PEIICHNE JIMHEWHBIX YpaBHEHUN
33 CocraBienue ypaBHevHHﬁ II0 YCIIOBHUIO 3a/lauu. PellieHne TEKCTOBBIX 3a/1ay C
IIOMOUIBIO YPABHEHUM
3.4 JluHeiHOe ypaBHEHHE C TBYMs NMEPEMEHHBIMU U €T0 rpaduk
Cucrema [ByX JMHEWHBIX YpaBHEHUW C JBYMs IEpEMEHHbIMU. PemienHue
3.5 CHCTEM ypaBHEHUH CHOCOOOM MOJCTaHOBKHU. [IpuMepsl pemieHus: TeKCTOBBIX
3a/1a4 C MOMOIIBIO CUCTEM YPAaBHEHHM
4 Koopaunats! u rpadpuku. @yHkuuu
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4.1

Koopaunara Touku Ha psiMoi

Hucnossle IPOMEKYTKU. PaccTosiHue MeXAy ABYyMs TOUYKAMHU KOOPAUHATHOU

4.2 .
pSIMOI
43 [IpsmoyronpHas CHCTEMa KOOPIMHAT, OCH Ox u Oy. AGcmucca U opauHaTa
TOYKH Ha KOOPAMHATHOM TJIOCKOCTH
44 [Tpumepsr Fpil(bI/IKOB, 3agaHHbIX (popmynamu. UteHue rpaduKoB pearbHBIX
3aBHCUMOCTEH
4.5 IMonsitue ynxnun. ['paduk ¢ynxmum. CoiicTBa QyHKINN
4.6 Jluneiinas Gynkums, e€ rpaduk. ['padux yaxumn y = x|
47 Fpa(pnquFoe peuieHue JIMHEMHBIX YPaBHEHHM M CHCTEM JIMHEHHBIX
ypaBHEHUH
8 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COJlePKAHUS
1 Yucna v BBIYKCICHUS
11 KBanpatuslit kopenb u3 uymcna. [loHstue 00 wuppanMOHAIBHOM YHCIIE.
JlecsTHUHBIE TPHOIMKCHUST MPPATMOHATBHBIX YHCEIT
CpoiicTBa apu(MeTHUECKUX KBAJpPaTHBIX KOpPHEM M HMX NpPUMEHEHHE K
1.2 MpeoOpa30BaHUIO YMCIIOBBIX BBIPAKEHUW W BBIYHCICHUAM. JeliCTBUTEIbHBIC
qucia
1.3 Crenenb C 1ebIM nokaszaTesneM 1 €€ cBoiicTBa. CTaHaapTHas 3alUCh YUCia
2 AnreOpandeckue BbIpaXKEHUS
2.1 KBazgpatHblii TpEéxusieH, pa3aoKeHHe KBapaTHOTO TPEXWIEHA HA MHOXKHUTEN
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOKMCTBO alredpandecKoi 1poou
2.3 CrnoxxeHue, BBIYUTaHUE, YMHOKCHHE, JICJICHHE allreOpandecKux Apooeit
2.4 PanrionanbHbBIC BRIPOKESHUSI M X TIPE0Opa30BaHue
3 YpaBHEeHMs 1 HEpaBEHCTBA
31 KBampatHoe ypaBHeHue, Qopmyna KopHEH KBaJpaTHOrO YpaBHEHHS.
Teopema Buera
3.2 Pemenne ypaBHeHU, CBOASIINXCS K TUHEHHBIM U KBaJPaTHBIM
3.3 [Ipocreiime npoOHO-pallMOHANBHBIE YPaBHEHUS
I'padmyeckas unTepnpeTanysi ypaBHEHHN C ABYMS IIEPEMEHHBIMU U CUCTEM
3.4 JUHEHHBIX YpaBHEHHM ¢ OBYyMs NepeMeHHbIMU. [IpuMepsl perieHus cucrem
HEJIMHEWHBIX YPaBHEHUI C IByMsI IEPEMEHHBIMU
3.5 Penienne TeKCTOBBIX 33J1a4 aJlreOpandeckuM crocoOoM
3.6 YucnoBble HEPaBEHCTBA U MX CBOMWCTBA
3.7 HepaBeHCTBO ¢ 0/1HOM TEpEMEHHON
3.8 PaBHOCHIIBHOCTE HEPABEHCTB
3.9 JIuHelHbIe HEPABEHCTBA C OJTHOM IIEPEMEHHOU
3.10 CucTeMbl TMHEWHBIX HEPABEHCTB C OJHOM MepeMeHHON
4 OyHKIMH
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[Moustne ¢ynkmuu. OOIACTh ONpPENEICHUS ¥ MHOXKECTBO 3HAYCHUI

4.1 .
¢ynkumu. CrnocoObl 3ajanus QyHKIUH
4.2 I'padux Gynkimn. Yrenue cBoiicTB GyHKIMU N0 €€ rpaduKy
4.3 ITpumeps! rpadukoB GyHKIUH, OTpaKAIONUX PEATHHBIE MPOLECCHI
44 OyHKIUHM, OMUCHIBAIOIIME TMPSAMYI0 H OOpaTHYIO MPOIMOPIHOHAIBHBIC
] 3aBHCHUMOCTH, UX I'paduKu
4.5 @yHKkuMu y =x?,y = x3
4.6 Oyakimn y = [IX, Y = |x|
4.7 I'paduueckoe penieHne ypaBHEHUH M CUCTEM YpaBHEHUHN
9 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHMSA
1 Yucna v BBIYMCICHUS
11 ParmonaneHbIe 4mcna, WppanMoOHATBHBIC YHCIA, KOHEYHbIE W OECKOHEUHBIC
JECATUIHBIE POOH
MHOXECTBO JIeHCTBUTEIBHBIX YHCEN, IEHCTBUTENBHBIC YUCIAa KaK OECKOHEYHBIC
12 JecATu4Hble ApoOu. B3anMHO 0JJHO3HAYHOE COOTBETCTBUE MEX]y MHOXKECTBOM
JEWCTBUTENBHBIX YUCE U KOOPJIUHATHOW NpsiMoid. CpaBHEHUE JEHCTBUTEIbHBIX
qucen
1.3 ApubdmMernueckue TeUCTBUS C JCHCTBUTEIHLHBIMH YHCIAMU
W3mepenus, npubimxeHus, oueHKU. Pazmepbl 00bEKTOB OKpPY’KaloOIIEro MHpa,
L4 JUIUTENIBHOCTh IPOLECCOB B OKpyxarouieM wmupe. IlpubmmkéHHoe 3HaueHue
BEJIMYMHBI, TOYHOCTh MpuOmmxkenus. Okpyrienue ducein. [Ipukuika u ouneHka
pe3yabTaTOB BBIYMCICHUN
2 VYpaBHEHUS U HEPAaBEHCTBA
2.1 VYpaBHEHHUS C OJJTHOI IEpEMEHHON
2.2 JluneiiHoe ypaBHeHue. PeneHne ypaBHeHUH, CBOAAIIMXCS K TMHEHHBIM
2.3 KBanpatHoe ypaBHeHue. Pemenye ypaBHeHUH, CBOASIIMXCS K KBaJpaTHBIM
24 bukBanpatHoe ypaBHeHue. Ilpumepbl pelieHHs ypaBHEHMM TpETbe U
YETBEPTOM CTENECHEN Pa3JIOKEHUEM HA MHOKUTEIIN
2.5 Pemienne n1poOGHO-pallMOHANBHBIX YpPaBHEHUI
2.6 Cucremsl ypaBHEHUH
2.7 VYpaBHeHUE ¢ ABYMsI IEPEMEHHBIMHU U €r0 Ipaduk

32




2.8

Pewrenue cucrem IByX JMHEHHBIX YPABHEHUN C JBYMs IIEPEMEHHBIMU

Pemenue cucreM ByX ypaBHEHHM, OJHO U3 KOTOPBIX JIMHEMHOE, a APYroe —

2.9 .
BTOPOIi CTETIEHU

2.10 I'paduueckas mHTEpIIpETAIIUS CUCTEMBI YpaBHEHHH C ABYMS IIEPEMEHHBIMA

211 Pemenune TeKCTOBBIX 33129 alNreOpandecKuM criocooom

2.12 UucnoBble HEPABEHCTBA U UX CBOICTBA

2.13 Pemenue nuHeitHBIX HEPABEHCTB C OJHON IEPEMEHHOM

2.14 Pemenue cucteM TMHEMHBIX HEPABEHCTB C OJTHOM IEPEMEHHOMN

2.15 KBanpaTHble HepaBeHCTBa

216 I'paduueckass wHTEpHpeTanyss HEPABEHCTB W CHCTEM HEPABEHCTB C JIBYMS
' nepeMeHHBIMU
3 OyHKIIUN

31 KBanpatuunas ¢ynkuus, e€ rpaduk u cpoiictBa. IlapaGona, kKoopauHaThI
' BEPIIWHBI TapabOJIbl, 0OCb CHMMETPUH TTapadoIIbI

3.2 I'padukn dpynkumii y=Kx, y=kx+b u ux coiicta

3.3 I'paduxu Gyukimit y=K/X, y = X® 1 ux cBoicTBa

3.4 I'paduku Gyskuwmii , u ux cBOMCTBA
4 YucnoBble MOcae10BaTENbHOCTH

i1 Omnpenenenne U crnocoObl 33JaHUs YUCIOBBIX IOCIIEAOBATEIbHOCTEH. 3ajaHue
' HOCJIeI0BATEIbHOCTH PEKYPPEHTHOM hopMyoit u Gpopmyioil N-ro wieHa

4 Apugpmernueckas mnporpeccus. Popmynasl N-ro  wieHa apUPpMeETHYECKOi
' IPOTPECCUH, CyMMBI IIEPBBIX N YJIEHOB

43 I'eomerpuueckas mnporpeccusi. Popmynbl N-ro  4ieHa I'€OMETPUYECKOM
. IPOTPeECCUH, CyMMBbI IIEPBBIX N YJICHOB

a4 N300paxxeHue wieHOB apU(PMETHUECKOM H TIeOMETPUYECKOM Iporpeccui
' TOUYKaMH Ha KOOPAMHATHOH M0cKocTH. JIMHENHHBIH 1 S5KCIOHEHIMAIbHBIA POCT

4.5 CnoxHbl€ MPOLIEHTHI
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IMPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHMUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHON MPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kox
NpoBepPsieMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/ibHOIi MPOrpaMMbI OCHOBHOI'O
o0uiero oopazopanusi Ha ocHoBe PI'OC

YMeHHne onepupoBarbh IOHATHUSAMH: MHOXKECTBO, IIOJIMHOXKECTBO,
onepaluy HaJ MHOXXECTBAMM; YMEHHUE OIepUpOBaTh IOHATUAMM:
rpad, cBsi3HBIA Tpad, nepeBo, LMKI, MPUMEHSTh WX IpPU peIIeHUU
3aJa4; yMEHHE HCI0JIb30BaTh IrpagUuecKoe MPeICTABICHINE MHOXKECTB
JUIsL OTIMCAHUS PEAIBHBIX IIPOLIECCOB U SBJICHUM, IPU PELICHUM 3a]1a4
U3 JIpYTUX y4eOHbIX TPEIMETOB

YMeHne onepupoBaTh MOHATUSAMM: OIPEAEICHUE, aKCHOMA, TEOPEMA,
JI0Ka3aTelIbCTBO; YMEHUE PpACIIO3HABATh HWCTUHHBIE M JIOKHBIE
BBICKA3bIBaHUS, NPHUBOJWUTH NPHUMEPbl W KOHTPIPUMEPHL, CTPOUTH
BBICKA3bIBAHUS M OTPUIIAHUS BBICKA3bIBAaHUI

yMeHI/Ie OHepI/IpOBaTI) IIOHATUSIMU . HaTypaJ'H)HOG qHuCJIo, HpOCTO@ 158
COCTaBHOE YHCJIO, JIETUMOCTh HATypalbHBIX YHCEN, MPHU3HAKH
JETMMOCTH, IIeJI0€ YHUCJIO0, MOIYIh YHCIa, OOBIKHOBEHHAs ApoOb M
JecsiTUYHasi poOb, CTaHAAPTHBIN BUJ YMCIA, PallMOHAIBHOE YHCIIO,
HppaIMOHAIBHOE YHUCJIO0, apu(METUYECKU KBaJIpaTHBIM KOPECHB;
YMEHUE BBINMOJHATH JIEWCTBUS C  YUCIaMH, CpaBHUBATh U
yHOpSAIOYMBATh YWCIA, TMPEACTABISATh YHCIA HAa KOOPIAWHATHOU
MPSIMOM, OKPYIJIATH YHUCIIA; YMEHHE JellaThb TPUKHIKY W OICHKY
pe3ynbTaTa BEIYMCICHUN

YMeHue omnepupoBaTh MOHATHSIMH: CTENEHb C LENBIM IOKa3aTelleM,
apudmeTnyecKuil KBaJpaTHBIA KOPEHb, MHOTOUJICH, ajlredpandeckas
Ipo0Ob, TOXIECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOM CTENeHH
0oJbIle EQUHUIIBI; YMEHHE BBINOJHATH pacyérbl 1Mo Qopmynam,
npeoOpa3oBaHus LENbIX, JAPOOHO-PALMOHANBHBIX BBIPAKEHUN U
BBIPXKEHUI C KOPHSIMH, PA3JI0KEHHE MHOTOYJICHA Ha MHOXHUTENH, B
TOM 4YHUCJI€ C HCIOJIb30BaHHEM (OpMYI pa3HOCTH KBaJApaToB U
KBaJlpaTa CyMMbI U Pa3HOCTHU

YMeHue onepupoBaTh HOHATHAMU: YHUCIOBOE PAaBEHCTBO, YPAaBHEHHUE C
OJIHOW TEepeMEHHOH, 4YMCIOBOE HEpPaBEHCTBO, HEPAaBEHCTBO C
IEpEMEHHOH; YMEeHHMEe pellaTh JUHEHHble U KBaJpaTHbIE YpPaBHEHUS,
JIpoOHO-pallMOHANIbHBIE YPAaBHEHUS C OJHOM INEepeMEHHOW, CHCTEMbI
JIBYX JMHEHHBIX YpaBHEHUH, JTUHEHHbIE HEPABEHCTBA U MX CHUCTEMBI,
KBaJ[paTHbIE M  JIpOOHO-pallMOHAJIbHBIE HEpPAaBEHCTBA C OJHOMU
IIEPEMEHHO, B TOM YMCIIE IIPU PELICHUH 3a]a4 U3 JAPYruX NPeIMETOB
M TIPaKTUYECKMX 3a/Jay; YMEHHME HCIOJb30BaTh KOOPAMHATHYIO
OpSAMYyI0 ¥ KOOPJAMHATHYIO IUIOCKOCTh Ul HM300pa’KeHUs peleHui
YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAMU: GYHKIUSA, rpaduk GyHKINUU, HYIU
¢GbyHKIHUY, MIPOMEXYTKU 3HAKOTIOCTOSIHCTBA, IIPOMEKYTKH
BO3pacTaHus, yObIBaHWS, HaWOOJbIIEE M HAUMEHbIIEe 3HAYCHUs
¢GyHKIMY; YMEHHE OIIEpUPOBATH HOHATHSIMU: npsmMas
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MPONOPIHOHATIBHOCTh, JMHEWHAs (YHKIMS, KBaapaTu4Has (HyHKIuS,
oOpaTHasi TPONMOPLUOHATIBHOCTh, TMapaboiia, Trumepoona; yMmeHue
CTpouTh Tpaduku PyHKIIUH, UCTIOTB30BATh TPa(UKH TS OTIPEACTICHHIS
CBOWMCTB IMPOIIECCOB M 3aBUCHMOCTEM, ISl PELICHUS 3a/1ad U3 JAPYTUX
y4eOHBIX TPEIMETOB W PEATbHOW IKM3HH, YMEHHE BBIpaXKaTb
(dhopMynaMu 3aBUCUMOCTH MEXK/Ty BETMUYMHAMU

Ymenue OIIEpUpPOBATH HOHSTUAMU: HOCJIEI0BATENbHOCTD,
apupmeTHuecKkass W~ TeOMETpUYecKas  IPOTPECCHH;  YMEHHUE
UCTIOJIb30BaTh CBOMCTBA TOCIEIOBATEILHOCTEH, (POPMYIIBI CyMMBI H
oOmiero 4ieHa NpU pELIeHUH 337ad, B TOM YHUCIE 3a4a4 U3 APYTHX
y4eOHBIX PEAMETOB U PEATILHOM KU3HU

YMeHue pemath 3a/laud pa3HbIX TUIIOB (B TOM 4YHCIIE€ HA MPOLIEHTHI,
JOJM M YacTH, JBUXKEHHE, padoTy, LEHy TOBapOB M CTOMMOCThb
MOKYTIOK U yCIIYyT, HAJIOTH, 33J]a4i U3 00JIaCTH yIpaBJIE€HUS JIUUYHBIMU U
ceMeHbIMU  (MHAHCAMHM); YMEHHME  COCTaBJIATH  BBIPAKEHUS,
YpaBHEHUS, HEPaBEHCTBA M CHCTEMBbl 110 YCIOBHMIO 3a/1ayH,
WCCIIEIOBATh MOJIyYEHHOE PEellleHHWEe U OLEHUBAThH MPaBAONOA00HOCTh
MTOJTyYEHHBIX PE3YJIbTATOB

YMeHue onepupoBarh MOHATUAMU: GUTYypa, TOUKa, OTPE30K, MpsMasi,
Jyd, JJOMaHasi, yroJI, MHOTOYTOJIbHUK, TPEYroJIbHUK, PaBHOOCIPEHHBII
W PaBHOCTOPOHHUHN TPEYTrOJbHUKH, IPSIMOYrOJbHBIM TPEYrOJbHUK,
MearaHa, OMCCEKTpUCa U BBICOTA TPEYrOJIbHMKA, YETHIPEXYTOJbHUK,
napajiesiorpaMMm, poMO, TIPSIMOYTOJIbHUK, KBajpaT, Tpareuus;
OKpPYXXHOCTB, KPYT, KacaTeJbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢durypamu; yMeHHe pemarb 3alaud, B TOM YHCJIE W3 MOBCETHEBHOMN
KU3HU, Ha HAXOXKJACHUE T'COMETPUYECKUX BEIMYMH C NMPUMEHEHHUEM
M3y4YEHHBIX CBOUCTB GUTYp U (PaKTOB

10

YMeHue omnepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJbHUKOB; MapaluieIbHOCTh U MEPHEHAUKYISPHOCTh MPSMBIX,
yroil MEXIy MpsMbIMU, MEPIeHIUKYIAp, HAKIOHHAs, MPOEKLHs,
nonobue ¢uryp, nogo0HbIe TPEYrOIbHUKHU, CHMMETPHSI OTHOCUTEIILHO
TOYKM U TPSIMOM; YMEHHE pacro3HaBaTh PAaBEHCTBO, CUMMETPUIO U
nogobue Guryp, napamienbHOCTh M NEPIEHIUKYISIPHOCTh NPSAMBIX B
OKPY>KaIoIlleM MUpPE

11

YMeHue onepupoBaTh MOHATHSAMM: JUIMHA, pPACCTOSHUE, Yroll
(BenmMuMHA yria, CMHYC M KOCHHYC Yrjla TPeyrojbHUKA), IUIOIIA[b;
YMEHHUE OLIEHUBATh pa3Mephl MIPEIMETOB U OOBEKTOB B OKPYXKAIOIEM
MHUpE; YMEHHE TNPUMEHATh (opMyibl MepuMeTpa U  IUIOLIAaU
MHOT'OYI'OJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
HOpPSMOYTOJIBHOTO TapajulesenuIeia; yMeHUe INPUMEHATh NpPU3HAKU
paBeHCTBA TPEYTOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHHKA,
teopemy Iludaropa, TpUrOHOMETpHUYECKHE COOTHOUIEHHS  JUIA
BBIUYHCIICHUS JUIMH, PACCTOSHUM, MJIoONaaen

12

YMmenue I/I306pa)ICaTB IJIOCKHE (1)I/Il" Yppl U HX KOM6I/IH3HI/II/I,
IMPOCTPAHCTBCHHBIC (I)I/Il“ypbl OT PpPYKH, C IIOMOLIBIO I{epTé)I(H]bIX
HHCTPYMCHTOB W 3JICKTPOHHBIX CpCACTB II0 TEKCTOBOMY WA
CHUMBOJIbHOMY OIMMCAHUTIO

13

YmMmenue ONICpHUpPOBATH IOHATHAMMU MpsAMOYTOJIbHAA cucreMma
KOOPAWHAT, KOOPAWHATLL TOYKH, BCKTOD, CymMMa BCKTOPOB,
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MPOU3BEJICHUE BEKTOPA HA YHUCIIO, CKAISIPHOE IIPOU3BEICHUE BEKTOPOB;
YMEHHE MCIOJIb30BaTh BEKTOPbl M KOOPAMHATHI ISl IPEACTABIICHUS
JTAHHBIX ¥ pEIIeHUS 3aJa4, B TOM YHCJIE W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATILHOM KU3HU

14

YMeHHne OomnepupoBaTh IMOHATUSMHU: CTOJOMKOBBIE U KPYTOBBIC
IMarpaMMBbl,  TaONWIBL, cpenHee  apudmMeTHueckoe, Menuana,
HauOosbllee ¥ HAWMEHbIIEE 3HAYCHUS, pa3Max 4HCIOBOro Habopa;
YMEHUE  U3BIEKaTh, HMHTEPIPETUPOBATH M  MpeoOpa3oBHIBATH
UHPOpPMALIMIO, TPEACTABICHHYI0 B TaONUIAX W Ha JHarpammax,
OTPaKAIOUIYI0 CBOWMCTBA M XapaKTEPUCTHKH PEATbHBIX MPOIECCOB U
SBIICHUI;, YMEHHE paACIO3HAaBaTh HM3MCHUYMBBHIC BEIMYMHBI B
OKPYKaIOIIEM MHpe

15

YMeHue onepupoBaTh MOHATUSAMU: CIYYalHBIA ONBIT (CITy4alHbII
SKCIIEPUMEHT), JJIEMEHTapHO€ COObITHE (RJIEMEHTApHBI HCXO0J)
CIIy4ailHOTO OIbITa, CIIy4ailHO€ COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHHME HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B OIBITAX C
PaBHOBO3MOKHBIMHM 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHHE pellaTh
3a/ladyd METOJOM OPraHM30BAHHOTO Mepedopa M C HCHOJIb30BaHUEM
MpaBUJIa YMHOXKEHHUS; YMEHHE OIICHHUBAaTh BEPOSTHOCTH pPeaTbHBIX
COOBITHI M SIBJICHHI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJOBEpPOSITHBIX COOBITHM B OKpYXKallleM MHpPe U B IKHU3HHU;
3HAKOMCTBO C TIOHSITUEM HE3aBUCHUMBIX COOBITHII; 3HAKOMCTBO C
3aKOHOM OOJIBIINX YHCEJ U €T0 POJIbIO B MACCOBBIX SIBICHUSX

16

YMeHune BBIOMpaTh TOAXOMANIANA W3YYCHHBIM METOJ IS PEIICHHS
3a/1aud, TMPHUBOJUTH MPUMEPHl MATEMATHUECKHX 3aKOHOMEPHOCTEH B
MIPUPOJIC U JKU3HHU, PACIIO3HABATH MPOSBICHNE 3aKOHOB MaTEMAaTHKH B
HWCKYCCTBE, OIMCHIBaTh OTIEIbHBIC BBIJAIOIIHUECS  PE3YyJIbTaThI,
MOJyYCHHBIE B XOJEC Pa3BUTHS MaTEMAaTUKU KaK HAayKH, MPHUBOIUTH
pUMEPBl MAaTEMAaTUYECKUX OTKPBITHH M UX aBTOPOB B OTECYECTBEHHOM
Y BCEMHPHOUN UCTOPUU
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IHEPEYEHD 2JIEMEHTOB COJAEPKAHUSA, TIPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMeHT cOePKAHUS
1 Yucna v BBIYKCICHUS
1.1 HarypanbHble u nensie yncna. [Ipu3Haky 1enMMOoCTH HEbIX YUCE
19 OObIKHOBEHHBIE M JECATUYHbIE  JpOOM,  MPOLEHTHl, OECKOHEUHBIE
TIEPHOTMICCKHUE IPOOH
13 PammonanbHble  yucna.  Apu@MeTHYeCKHe ONepalud C PaldoOHATbHBIMH
YHCIIAMH
14 HelictButenpHbie uncia. ApudmeTudeckue omnepanud ¢ JAeWCTBUTEIHHBIMU
YHCIIAMH
15 [TpubmmxEnnbIe BBIMHMCIICHUS, TPABUJIA OKPYIJICHMA, NPUKWIKA M OLCHKA
pe3yabpTaTa BEIYUCICHHH
2 AnreOpandecKkiie BRIPaKCHHS
2.1 bykBeHHbIE BbIpaKeHUS (BbIpaKEHHUSI C TEPEMEHHBIMH )
29 Crenenp ¢ uenbiM mnokasareneM. CTeneHb C palMOHAIBHBIM TOKa3aTelieM.
CBoiICTBa CTENEHU
2.3 MHoroueHBI
2.4 Anrebpandeckas 1po0b
25 ApudmMernueckuit KOpPEHb HaTypaJbHOU CTEIICHH. HevictBus c
apupMeTHYEeCKUMU KOPHSIMH HaTypaJIbHOM CTENeHU
3 YpaBHEHUs 1 HEPABCHCTBA
31 Hensie u NpoOHO-palnoHallbHble ypaBHEHUsA. CHCTEMBI W COBOKYMHOCTHU
ypaBHEHUM
39 Hensle u apoOHO-panmoHanbHble HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
HEPABEHCTB
3.3 Pemrenune TekcTOBBIX 3a1a4
4 YucnoBble NOCIEA0BATEIHLHOCTH
4.1 [TocnenoBarensHOCTH, COCOOBI 33JaHUS MTOCJIEIOBATEILHOCTEN
492 Apudmernueckas u reomeTpuyeckas mnporpeccuu. Dopmyna  CIOXKHBIX
IPOIEHTOB
5 OyHKIMH
Oyukuus, cnocobbl 3amanus QyHkuud. Ipadux dynkuuu. OO6macte
ompeseNieHus 1 MHOXKeCTBO 3HaueHuil pynkiuu. Hynu ¢ynkuuu. [Ipomexyrku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (PYHKUHMU. MaKCUMyMBI U
MUHUMYMbI (pyHkuuu. HambGospliee um HauMeHbllee 3HaueHHE (GYHKIUM Ha
POMEKYTKE
6 KoopanHaTsl Ha NpsIMOI U TJIOCKOCTH
6.1 KoopaunaTHas npsimas
6.2 JlekapTOBbI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUIypbl U X CBOICTBa
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7.2 TpeyronapHuk
7.3 MHOTroyrojpHUKU
74 OKpyXHOCTb U KpyT
7.5 W3mepenue reoMeTpu4eckiuX BEIUYHUH
7.6 BekTophl Ha JIOCKOCTH
8 BeposTHOCTB M cTaTHCTHKA
8.1 OnucarenpHasi CTaTUCTHUKA
8.2 BeposiTHOCTB
8.3 KombunaTopuka
8.4 MHoecTBa
8.5 I'padsr
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30BATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOJJUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
Maremaruka. BepositHOCTh 1 cTatucTrka.ba3oBsiil ypoBeHs B 24. Beicoukuit W.P, Smenko
n.B

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
e Maremaruueckue 3061 http://www.etudes.ru
e Kgant (http://www.kvant.info)
e [lopran Math.ru (http://www.math.ru/)
e Bcs oanemenrapHas wmaremaTtmka: CpenmHsii  MareMaTHyecKas —MHTEPHET-IIKOJIA
(http://mwww.bymath.net)
e MaremMaTuka B MOMOIIb IIKOJBHUKY M CTYIEHTY (TecThl Mo Maremartuke online)
(http://www.mathtest.ru)
e Caiit snemenTtapHoit matremaTuku mutpus ['ymuna (http://www.mathnet.spb.ru)
o  Odunmansusiii unGopmannonHsid moptan EI'D (http:/www.ege.edu.ru/)
e Cailt penepanbHOTO HHCTUTYTA Nenarorndeckux n3mepenuut (http:/fipi.ru/)

IMpuiaoxenue. [IpumMepHbIe KOHTPOJIbHbIE PA0OTHI
Kontponrsaas pabora Nel

1. PaznmoxnTe HAa MHOKUTEIIH KBaJPATHBIN TPEXUJICH:
a))? + 3y —40; 0) 9x? — 2x — 11.
2. Hatigure Hynn QyHKINN:

2
x°—2x

a)f(x) =5x+4; 6)f(x)= 3—X

3. Haiigure obmacTts onpeneneHus GyHKIIAN:

1
yE—m—s -
a)y=x>-8x+1; 0) 5x2—3x—2; B) y—\/3x—5.

_5

4. IToctpoiiTe rpaduk GyHKIHN X W omuImUTe ee CBOMCTBA.

2x% —5x-12

5. Cokpature 1podb x? -16

Kontponehas padora Ne2
1. Pemmre HepaBEHCTBO:

a) 3x*-2x-5>0; 6)x* + 6x+ 9 <0; B) x> + 6x > 0.
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2. PemmTe HEpaBEHCTBO METOJOM HHTEPBAJIOB:
x+1
——=<0
&) (= 3)fx +3)>0; 6) ¥
3. Pemnre ypaBHeHue:

a)x*—13x=0; 6)x*-7x*+12=0.

4, HpI/I KaKuX 3HAYCHUAX X UMECT CMBICJI BBIPAKCHUC!

1
a) 1/i3—2)€RX+7); 6) 1/x2—4x+4?

a-3 a+1 a®+11

5. Ipu Kakux 3HAUeHMSX a cymma apobeit ¢ + 1ya-2 paBHa Jpoou a’—a-29
Kontponbhas pabora Ne3
x—y=>5;
x? —15y =109.

1. Pemmmte cuctemy ypaBHEHUI

2. TIpAMOYTONBHEIH y4acToK 3eMin mromazsio 3000 M2 00HeCeH H3ropoIbio, ITHHA KOTOpoii paBHa 220

M. Haiiaure qIMHY U IIMPUHY 3TOTO y4acTKa.

3. Pemure rpaduyuecku cucTeMy ypaBHEHHH

1.,

—X

4. He BBIONHAS TOCTPOSHMSI, HAWANTE KOOPAWHATHI TOUEK TIepecedeHus mapadobl y = 2y MpsIMOI Y

= 3x-4.

KonTtponsHas pabota Ne4.

1. Haiigure 37 — ¥ wieH apuMeTHIECKOI IPOrpeccuu ( an), MIEPBBIN YIEH KOTOPOil paBeH 75, a
pasHOCTb paBHa — 2.

2. HaiiguTte cymMMy MepBBIX IBaIIATH IIECTH WICHOB apu(hMETHIECKOH MPOTPECCUN ( Cn)i 7; 11; .

3. Haiinute nepBblil MONOXUTENBHBINA WiIEH apupMETHIECKON IPOrpeccun ( an), ectn ds =-71, d

=0,5.
4. HaiizuTe pa3HOCTb U MEPBBIH WieH apudMETHIECKOH TIPOrPeccuH (( an), ecnu d7 =57, d15 =53,

5. Haiigute cymMMy Bcex HaTypalbHBIX JIBy3HAYHBIX YHCEN,

KpaTHBIX TPEM.
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Kontponbnas padora Ne5
ITocnenoBaTenpHOCTD (bn) — reomerpuueckas nporpeccus. Haitmure Do, ecmu D1= - 24 g =05.

1. Hatigute cymMMy MEpBBIX MIECTH WICHOB T€OMETPUICCKON POrpeccuu (xn) TIEPBHIA YiCH
KOTOpOU paBeH — 9, a 3HaMeHaTe b paBeH — 2.

2. Haiinmute cymMMy MepBBIX BOCBMH YWICHOB T€OMETpUIecKol nporpeccuu: 36; - 18;9; ... .

1
3. HaiinuTe neBATHII YieH reOMeTPUYECKON POrpecCu (bn,), ecmu D3= 3 ; bg=-09.

4. Mexay uncnamu 6 1 486 BCTaBbTE TaKKE TPU YUCIA, YTOOBI OHM BMECTE C JAHHBIMH YHCIIAMHU
00pa30Bail FeOMETPHUECKYIO IPOrPECCHIO.
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