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INOACHUTEJIBHASA 3ATINCKA

Anrebpa SBISETCS OJHUM W3 OMOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHMs: OHA
oOecrieunBaeT U3yyeHe APYruX JAUCHUIUIMH, KaK €CTECTBEHHO-HAYYHOI O, TaK U T'yMaHUTapHOTO
IIUKIIOB, €€ OCBOEHUE HEOOXOIMMO JIsI MPOJOIKEHHUST 00pa30BaHUs U B TIOBCEHEBHOM KU3HU.
PazButne y oOydaloomuxcsi HAy4YHBIX TMPEACTABICHUN O TMPOUCXONKACHUH U CYIHOCTU
anreOpanveckux aOCTpakimii, Crmoco0e OTpaXEHUs MaTEeMaTUYECKOW HAyKOW SBICHHH W
IPOLIECCOB B MPHUPOJE U OOIIECTBE, POJIM MATEeMaTHUYECKOTO MOJEIHPOBAaHUS B HAYYHOM
MO3HAHUHM U B MPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHHWIO HAYYHOTO MHUPOBO33PEHHUS M KAa4eCTB
MBIIUICHHS, HEOOXOAUMBIX IS aJanTallid B COBPEMEHHOM IudpoBoM obmiecTBe. M3ydeHue
anredpsl 00ecreunBaeT pa3BUTHE YMEHUSI HaOII01aTh, CPAaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTH CBOU
NEHCTBUS W BBIBOJBI, (OPMYITUPOBaTh yTBEpkAeHUs. OCBOCHHE Kypca anreOpbl o0ecrieurnBaeT
pa3BUTHE JIOTUYECKOTO MBIIIICHUS OOYYalOIIUXCS: OHM HCHONB3YIOT JEAYKTHBHBIE H
WHIYKTUBHBIE PACCYXKICHHS, 0000IIEHNE M KOHKPETH3aIlMio, a0CTparupoBaHUE W aHAJIOTHIO.
OOyueHnue anrebpe mpeanoyiaraeT 3HAYUTETBHBIH OOBEM CaMOCTOSTEIBHON ACATEIHHOCTH
oOydaromuxcsi, TO3TOMY CaMOCTOSITENIbHOE peIlIeHHue 3ajad  SBJSeTCs  peanu3anueit
JESTEIIbHOCTHOTO MIPUHIIAIIA 00YyUeHUSI.

B crpykrype mnporpamMmbel ydeOHOro Kypca «Ausrebpa» UIs OCHOBHOTO OOIMIETO
o0pa3oBaHUsi OCHOBHOE MECTO 3aHUMAIOT COJAepKaTeIbHO-MeTonuyeckue auHuM: «Yucna u
BBIUNCIICHUS», «ANreOpandeckue BBIPAKEHUSN», «YPaBHEHUS U HEPABEHCTBa», «DYHKIUN.
Kaxxnas u3 3THX comepkaTenbHO-METOUYECKUX JTHHUA Pa3BUBACTCA HA MPOTSKEHUH TPEX JIET
W3YYCHHUS Kypca, B3aUMOJICHCTBYS C APYTUMU €ro JUHHUSAMH. B Xoe n3ydenust yueOHOro Kypca
00y4aromuMcsl TPUXOAUTCS JJOTHUYECKH PacCyKAaTh, HCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B cBs3M ¢ 3TUM B porpammy y4eOHOTO Kypca «Anredpa» BKIIOYEHBI HEKOTOPbIE OCHOBBI
JIOTUKH, TPEJCTABICHHBIE BO BCEX OCHOBHBIX pa3jellax MaTeMaTUYecKOro oOpa3oBaHUS H
CIOCOOCTBYIOIIME OBIAJACHUIO OOYYAIOIIMMHUCS OCHOB YHHMBEPCATHHOIO MATEMATHUECKOTO
s3pika. CopeprKaTeIbHOM U CTPYKTYPHOH OCOOEHHOCTBHIO YYeOHOTO Kypca «Anredpay sSBIsSeTCS
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxxkanrie JUHUM «Yucina M BBIYHCICHUS» CIY>KUT OCHOBOM [UISl JalbHEHIIETro
W3YYCHUS MAaTEMaTHKH, CIIOCOOCTBYET PAa3BUTHUIO Yy OOYYAIOMIMXCS JIOTHUYECKOTO MBIIUICHUS,
(GbOpMUPOBAHHIO YMEHHMSI MOJIb30BATHCS AITOPUTMAMH, & TaKkKe MPHUOOPETEHUI0 MPAKTHUYECKUX
HABBIKOB, HEOOXOJUMBIX Ul TOBCEIHEBHOH XH3HU. Pa3BuTHE MOHATHS O 4YMCIE HA YPOBHE
OCHOBHOTO 00IIero 00pa30oBaHUsI CBSI3aHO C PAIMOHATBHBIMU M HPPANUOHAIBHBIMH YUCIIAMU,
dbopMUpOBaHUEM MPEACTABICHUN O NEHCTBUTEILHOM 4YHCIE. 3aBEpIICHHE OCBOCHUS YMCIOBOM
JMHUW OTHECEHO K CpeHEMY 00IIeMy 00pa30BaHHUIo.

Cognepkanue JBYX alreOpamvecKux JHHUH — «AdreOpandeckue BBIPAKCHUS» |
«YpaBHEHUSI U  HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBaHMIO y  OOydaromuxcs
MaTEeMAaTHYECKOTO ammapara, HEOOXOAMMOTo /i pEIIeHUS 3a7ad MaTEMAaTHKH, CMEXHBIX
PEeIMETOB U MPAaKTHUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE ocHOBHOro 0011ero oopazoBaHus
y4eOHBIH  Marepuan TPYNINHPYETCS BOKPYT  palMOHAJIBHBIX  BBIpaXEeHHH.  Anredpa
JEMOHCTPHUPYET 3HAUCHHUE MATEeMAaTUKH KaK S3bIKa IS MMOCTPOCHHS] MaTeMaTHIECKUX MOJETEH,
OTMCAHUS TPOLIECCOB W SIBJICHUN pealbHOTO MHpa. B 3amaun oOydeHus anreOpe BXOMIT TaKKe
JalbHEeWIee pa3BUTHE AaNTOPUTMHUYECKOTO MBIIUIEHUSI, HEOOXOAMMOIo, B YaCTHOCTH, MJIs
OCBOEHHUSI Kypca HUHGOPMAaTUKHU, U OBJAJCHHE HaBbIKAMH JEAYKTUBHBIX PaCCYXICHUM.
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[IpeoOpa3zoBanre CUMBOJIBHBIX (OPM CIOCOOCTBYET PA3BUTHIO BOOOPAKEHHUS, CIIOCOOHOCTEH K
MaTEeMaTHYECKOMY TBOPUYECTRY.

Cognepxannie  (QyHKIMOHAIbHO-TpAaUYECKOW JIMHUM  HAIEICHO Ha  MOJIy4CHHUE
oOydJaronuMucs 3HaHUN 0 QYHKIHMSAX KaK BaKHEUIEH MaTEMaTHYECKONW MOJENH JJIs ONMUCAHUS
U HCCIEeNOBaHUsl pa3HOOOpa3HbIX MPOIECCOB M SIBIEHUI B mpuponae u oOuiecte. M3yuenue
MaTepuana CIoCOOCTBYET PAa3BUTHIO Yy OOYYAIOIMIMXCS YMEHHUS WCIIONb30BaTh pPa3INYHbIC
BBIPA3UTEIbHBIC CPENICTBA SI3bIKA MAaTEMaTUKHU — CIIOBECHBIC, CHMBOJIWYECKHUE, Tpaduueckue,
BHOCHT BKJIaJ] B (hOpMHUpOBAHKME MPEJCTABICHUNA O POJIM MAaTEeMAaTUKH B Pa3BUTUU LIUBUIN3ALNN
U KYJBTYpHI.

CornacHo ywyeOHOMYy IUTaHy B 7-9 Kiaccax wu3ydaeTcs Y4eOHBIH Kypc «Admredpay,
KOTOPBI BKIIIOYAET CIEAYIONIME OCHOBHBIC pa3lieibl coAepiKaHus: «Uucia W BBIYHCICHUSY,
«AnreOpanyeckue BHIpAKEHU», «Y paBHEHUS U HEpaBeHCTBay, «DyHKIUN.

Ha mn3yuenue yuebHoro kypca «Anredpa» oroautcs 306 gyacos: B 7 knacce — 102 gaca (3
yaca B Hezeno), B 8§ kmacce — 102 gaca (3 waca B Heneno), B 9 kmacce — 102 gaca (3 yaca B
HEJIETTIO).



COJAEPKAHUE OBbYYEHUA
7 KJIACC

Yuciia v BbIYMCTICHUSA

JlpoOu OOBIKHOBEHHBIE U JECATUYHBIC, MEPEX0Jl OT OMHON (OPMBI 3amUCH APOOEH K JIPYroi.
IloHssTHE palMOHANBHOIO 4YHCIA, 3alUCh, CPAaBHEHUE, YIOPAJOYMBAHWE pALMOHAIBHBIX YHCEIN.
Apudmernueckrue ACUCTBUS C pallMOHAIBLHBIMU uyuciaMu. PenieHue 3ajay M3 peanbHOM MPakTHKH Ha
4acTH, Ha JIpOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeleM: OMpeJesieHre, MPeoO0pa3oBaHue BBHIPAKEHUN Ha OCHOBE
OTIpeJIeNIeHus], 3auch OONbIMX uuceln. [IporeHThl, 3anuch MPOLEHTOB B BHUAE ApoOW U IpoOH B BHIE
IIPOLIEHTOB. TpY OCHOBHBIE 337aU Ha MPOLIEHTHI, PEIICHUE 3a]a4 U3 pEaJIbHON MPAKTUKH.

[IpuMeHeHne NpU3HAKOB ACIUMOCTH, Pa3I0KEHHE HA MHOXKUTEIN HATYPAIbHBIX YHCEIL.

PeanbHble 3aBUCHMOCTH, B TOM YHUCJIE IpsiMasi U 00paTHas MPONOPIIHOHATBHOCTH.

Auredpanyeckue BbIPasKeHUs!

IlepeMeHHBIE, YKCIIOBOE 3HAUYEHHE BBIPAXKEHUA C IMEpPEMEHHOW. JlomycTumble 3Ha4YeHUS
nepeMeHHbIX. [IpeacTaBiieHne 3aBUCMMOCTH MEXIYy BelIWYMHAMH B BUAE (GopMyibl. BerunciaeHus mo
dbopmynam. [IpeobpazoBaHre OYKBEHHBIX BBIPAXKEHHM, TOXXIECTBEHHO paBHBIC BBIPaKEHUs, MpaBHIIa
npeoOpa3oBaHusl CyMM U TPOU3BEICHMI, TNpaBHJa PACKPHITHS CKOOOK W TPHUBEIEHUS IMOJ00HBIX
cllaracMblX.

CBoiicTBa CTENEHU C HATYpPaJIbHBIM MOKA3aTEIEM.

Opnounensl u  MHorouneHel. CreneHb MHorowieHa. ClOKeHHE, BBIYMTaHUE, YMHOXEHUE
MHOro4jeHOB. @OopMysbl COKpAIIEHHOIO YMHOKEHUS: KBagpaT CyMMbI U KBaapaT pazHocTH. Dopmyna
pa3HOCTH KBaApaToB. Pa3iio)keHrne MHOTOUJIE€HOB HA MHOKUTEIIH.

YpaBHeHHsI M HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YpaBHEHHs, MpaBuja MpeoOpa3oBaHUsl ypaBHEHUS, PaBHOCHIBHOCTh
YPaBHEHHH.

JIuHeliHOE ypaBHEHHME C OJHOM IEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO YpAaBHEHUS, PEILLICHUE
JIMHENHBIX ypaBHEeHUH. COCTaBI€HUE ypaBHEHMI MO YCJIOBHUIO 3aJayd. PellleHHe TEKCTOBBIX 3a/ad C
MMOMOUIBIO YPABHEHHUI.

JluneliHoe ypaBHEHHE C ABYMS IIEpEMEHHBIMU U ero rpaduk. Cucrema JAByX JMHEHHBIX YpaBHEHUH
C NByMs IepeMeHHbIMHU. PemieHue cucreM ypaBHEHUH crocoOoM mojcTaHOBKH. [Ipumeps! perieHus
TEKCTOBBIX 33/]1a4 ¢ IOMOIIbIO CUCTEM YPAaBHEHUH.

DOYyHKIUT

Koopaunara Toukum Ha mpsmoil. UucClIOBbIE MPOMEKYTKH. PaccTositHue Mexay IBYMs TOYKAMH
KOOPAMHATHOU IIPSIMOM.

[IpsmoyronbpHas cucrema koopauHat, ocu Ox u Oy. Alcumcca M OpJAMHATA TOYKH Ha
KOOpauHATHON miiockocTu. [lpumeps! rpadukos, 3agaHHbIX Gopmynamu. YTeHue rpa@ukoB peanbHbBIX
3aBucuMocteit. [lonstue ¢ynknuu. I'padux dynkuumn. CpoiictBa dyHKumid. Jlunehnas (yHkous, eé
rpaduk. I'padux Gynkuuu y = [x|. I'paduyeckoe pemienne TMHEHHBIX YpaBHEHUIH M CUCTEM JMHEWHBIX
YPaBHEHHHU.

8 KJIACC

Yucja 1 BBIYMCTIEHUS

KBanpatnslii kopeHb u3 uncna. [lonstue o0 uppanuoHanbHOM uucie. JlecaTnunbie TpuOImKeHus
UppalMoHaNbHBIX 4Yrcel. CBoiicTBa apu(METHYECKMX KBAJAPATHBIX KOpHEH W MX MPUMEHEHHE K
peoOpa30BaHUIO YUCIIOBBIX BBIPAXKCHUH U BRIYHCICHUAM. [[efiCTBUTENLHBIC YUCIIA.



CreneHb ¢ 1enbIM MokaszaTesneM U €€ cBoiicTBa. CTaHIapTHAs 3aMKCh YUCIIA.

AsiredOpanyeckue BbIpasKeHU sl

KBanpaTHslil TpéXuiieH, pa3aoKeHUE KBaPATHOIO TPEXUIEHA HA MHOKUTEIH.

Anrebpanueckas pobb. OCHOBHOE CBOWCTBO anreOpanyeckoi apobu. CroxeHue, BBIYUTAHHE,
YMHOXXEHUE, JiefieHne anredpanyeckux ApoOeil. ParmonanbHble BRIpaXXEHUS U UX ITpeoOpa3zoBaHue.

YpaBHeHUs M HEPABEHCTBA

KBagparnoe ypaBHenue, Gopmyiia KOpHEW KBajpaTHOTO ypaBHeHHUs. Teopema Buera. Pemenue
yYpaBHEHUM, CBOSIINXCS K TMHEHHBIM U KBapaTHBIM. [IpocTeiimme npoOHO-palinoHaIbHbIe YpaBHEHUS.

I'paduaeckas uHTEpIIpETAINS YPAaBHEHUN C ABYMS NTEPEMEHHBIMU U CHCTEM JIMHEHHBIX YpaBHEHUN
¢ AByMs niepeMeHHbIMU. [IprMepsl penieHust CucTeM HEJTMHEHHBIX YPABHEHUN € JBYMS IEPEMEHHBIMM.

Pemienue TeKCTOBBIX 3aau aNreOpandeckuM CriocoOOM.

UucnoBble HEpPAaBEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ ofHOW IepeMeHHOH. PaBHOCHIIBHOCTH
HEpaBeHCTB. JIMHElHbIE HEpaBEHCTBA C OJHOM NepeMeHHOM. CucTemMbl JTMHENHBIX HEPABEHCTB C OJHOU
[IEPEMEHHOM.

DOyHKIUHA

[Tonstue pynkmuu. O6macTh onpeAeeHus 1 MHOKECTBO 3HaueHH GyHKIMH. CriocoObl 3a1aHus
byHKIHIA.

I'padux dbynxkmum. Yrenune cBoiictB pyHkiuu mo e€ rpaduky. [Ipumepsr rpadukoB GyHKIHA,
OTPaXKAIOIIUX pealbHbIE IPOLECCHI.

OyHKIIUH, OMUCHIBAIOIINE TPSIMYIO M OOpaTHYIO MPOMOPIHOHAIBHBIE 3aBUCUMOCTH, X I'paduKu.
Oyukun y = x2, y = x3, y = \x, y=|x|. [padudeckoe peleHie ypaBHEHNH U CHCTEM ypaBHEHHIA.

9 KJIACC

Yuciia v BbIYMCTICHUSA

ParmonanbHble 4ncia, UppalMOHAIbHBIE YHCIA, KOHEUHbIE M OCCKOHEUHBIC JECATUYHbIE APOOu.
MHOXecTBO JCHCTBUTENBHBIX YHCEN, JCHCTBUTEIbHBIC YHCIa KaK OCCKOHEUHBIE NECSATUYHBIE TPOOH.
B3auMHO OJHO3HAUYHOE COOTBETCTBUE MEXAY MHOXECTBOM JEHCTBUTEIBHBIX YHCEN U KOOPAMHATHOU
MPSMOM.

CpaBHEHME NEUCTBUTEIBHBIX YHCEIl, apu(METHUECKHUE IEHCTBHS C IEHCTBUTEIIBHBIMUA YHUCITAMH.

PazMepbl 00bEKTOB OKPYKAIOLIETO MUPA, JITUTEILHOCTh MIPOLIECCOB B OKPYKAIOIIEM MHPE.

[TpubnuxEéHHOE 3HAUCHHE BEIMYMHBI, TOYHOCTH NpuOmmKeHus. Okpyrienue uucen. Ipukuaka u
OLICHKA PE3YJIbTATOB BBIYMCICHUM.

YpaBHeHHsI M HEPABEHCTBA

JIuneliHoe ypaBHeHue. PelieHre ypaBHEHUN, CBOASAIIMXCS K JIMHEUHBIM.

KBanpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOISIIMXCA K KBaJgpaTHbIM. buKBagpaTtHOe
ypaBHeHue. Ilpumepnl pelieHuss ypaBHEHUW TpEeThed M YETBEPTOM CTENEHEW pa3joKeHUEM Ha
MHOXUTENH.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHMH. PeleHne TEKCTOBBIX 3aiady  anreOpanyecKum
METOJIOM.

VYpaBHeHUEe ¢ AByMs NIEPEMEHHBIMU | €ro rpaduk. Pemenne cucrem AByX JIMHEHHBIX YpaBHEHUH ¢
NBYyMsl MEpEMEHHBbIMU. PemieHue cucreM IBYX ypaBHEHUHM, OJHO U3 KOTOPBIX JIMHEHHOE, a Apyroe —
BTOpO# cTeneHu. ['paduueckas MHTEpIpeTalus CUCTEMBl YPaBHEHUH C IBYMS TIEpEMEHHBIMHU.

Perienue TeKCTOBBIX 3aau aNreOpandeckuM CriocoOOM.

YucnoBbie HEPAaBEHCTBA M UX CBOICTBA.

Pemienue MUHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pernenue cucteM JIMHEHHBIX HEPABEHCTB C
onHoi mepemenHoW. KBanparHele HepaBeHcTBa. ['padumueckass MHTEpIIpeTanusi HEPABEHCTB U CHCTEM
HEPABEHCTB C JABYMsI IEPEMEHHBIMHU.



DOyHKIUT
Ksagparnunas ¢ynkius, e€ rpaduk u cBorictpa. [Tapabosa, KOOpIMHATHI BEPIIMHBI TapadOJIbl, OCh
CUMMETpPUHU TTapaboIIbI.
I'paduxu Gymkmmii: y = kx, y=kx + b, y=k/x, y =x3, y=x, y = |x| , # ux cBoiicTaa.
YucioBble MOCIEI0BATEIBLHOCTH U NPOrPeccun
[lonsiTHe 4YKMCIIOBOM MOCHEAOBATENILHOCTU. 3aJlaHhe IOCJIEOBATEIbHOCTH  PEKYPPEHTHOU
dhopmymoit u GopMyIIol 7-TO YICHA.
Apudmerndeckass U reoMmerpuyeckas mporpeccuu. dopmynbl n-ro uieHa apudMETHUYECKOW Hu
F€OMETPUYECKOUN MPOTrPECCHid, CYMMBI NEPBBIX 71 YIECHOB.
N3o0pakeHne WICEHOB apuU(PMETHYECKOH U TEeOMETPHYECKOM TPOrpecCHii TOYKaMu Ha
KOOPJAMHATHOM IUIOCKOCTH. JINHEWHBIN U SKCIIOHEHIMAIBHBIN pocT. CI0XKHbIE TPOLEHTHI.
INIAHUPYEMBIE PE3YJIIBTATBI OCBOEHUS TIPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE pe3yIbTaThl OCBOECHUS MPOrpaMMbl y4eOHOTO Kypca «Anredpay XapaKTepH3yloTCs:

1) naTpuoTHYecKoe BOCIINTAHHE:

MPOSIBIICHUEM HHTEpeca K IMPOLUIOMY M HACTOSILEMY POCCHUHCKON MaTeMaTHKH, LIEHHOCTHBIM
OTHOILIEHUEM K JOCTH)KCHHMSM DPOCCHHWCKUX MATEMATHKOB U POCCHUHCKOW MAaT€MAaTHYECKOW IIKOJIBI, K
MCIOJIb30BAHUIO ATUX JOCTHKEHHUH B IPYTMX HAyKaX YW MPUKIATHBIX cepax;

2) rpaIaHCKoe H JyXOBHO-HPABCTBEHHOE BOCIIUTaHHeE:

TOTOBHOCTBIO K BBINIOJIHEHHIO OOS3aHHOCTEM TpakJaHWHA U pealu3aluy ero Ipas,
MIPE/ICTaBJICHHEM O MaTeMaTH4YEeCKMX OCHOBaxX (DYHKIIMOHUPOBAHUS DPA3JIUYHBIX CTPYKTYp, SBICHUH,
Iporenyp TpakJaHCKOro ooOmiectBa (Hampumep, BBIOOPHI, ONPOCHI), TOTOBHOCTBIO K OOCYXKIECHHUIO
THYECKUX NPOOJIEeM, CBS3aHHBIX C MPAKTUYECKHMM NPUMEHEHHEM JOCTH)KEHUH HayKH, OCO3HaHHEM
BaXHOCTU MOPAIbHO-3THYECKUX MPUHIUIIOB B JIEATEIHHOCTH YUEHOTO;

3) Tpy10BO€E BOCIIUTAHUE:

YCTAaHOBKOW Ha aKTUBHOE Yy4yacTHE€ B PpEUICHUWU MPAKTUYECKHX 3a/Jad MaTeMaTHU4eCKOu
HaNpaBJICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMaTHYeCKOro 0Opa30BaHUs HA MPOTSHKEHUHM BCEH JKU3HU
U YCHEIIHON mpodecCHOHaNbHOM NeATENbHOCTH U PAa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAHHBIM
BBIOOPOM U MOCTPOCHHEM HHIWBUIYaIbHOW TPACKTOPUU 0Opa30BaHUS U KU3HEHHBIX IUIAHOB C y4ETOM
JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

CIOCOOHOCTBIO K AMOILIMOHAIIBHOMY M 3CTETUYECKOMY BOCHPUSTHIO MaTEeMaTHYECKUX OOBEKTOB,
3aJla4, peleHui, pacCyKJIeHHM, yMEHHIO BUAECTh MaTEMaTHUECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEeHHOCTH HAYYHOI0 MO3HAHHUS:

OpHEHTAIMel B JEATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAayUHBIX MPEICTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YeJOBEKa, IPUPOABI U 00IIeCTBa, TOHUMAHUEM MaTeMaTUYeCKON HayKH Kak
cdepbl YeIOBEYECKOM NesTeIbHOCTH, 3TANOB €€ Pa3sBUTUS M 3HAYMMOCTHU JJISl Pa3BUTHS I[UBUIM3AINH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKHM M MAaTeMaTHYeCKOM KyIbTypOHM KakK CpEICTBOM IIO3HAHHUS MHpA,
OBJIAZICHUEM ITPOCTEHIIIMMH HaBBIKAMU HCCIIEI0BATENBCKON AESITEIbHOCTH;

6) ¢usnuyeckoe BocnuTaHMe, (POPMHPOBAHHE KYJILTYPbl 310POBbS M 3MOIHOHAJILHOIO
0J1aronoJryyus:

TOTOBHOCTBIO IPUMEHATH MaT€MaTUYECKUE 3HAHMS B MHTEpPECaX CBOErO 370pPOBbs, BEICHMS
310poBOro oOpas3a >KM3HM (310pOBO€ IUTaHHWE, COATAHCHPOBAHHBIM PEXKUM 3aHATHH M OTIbIXA,



perynsipHas (uU3UYECKass aKTUBHOCTH), COPMHUPOBAHHOCTHIO HAaBBIKA PEQIICKCHUU, TPU3HAHUEM CBOETO
MpaBa Ha OIMHUOKY U TAaKOTO ke MpaBa APYroro 4eIoBeKa;

7) 3K0JI0OTHYECKOe BOCTIMTAHUE:

OpUEHTallel Ha MPUMEHEHHE MaTeMaTHYeCKHX 3HAHWW [UIsi pemieHusl 3adad B 00JacTu
COXPAHHOCTH OKpY)KaloIlel cpeibl, IIIaHUPOBAHUS MOCTYNKOB U OLEHKH MX BO3MOXHBIX MOCIEACTBHM
IUI. OKpYXKAloIIed Cpenibl, 0OCO3HAHHEM TJI00AIBHOTO XapakTepa SKOJOTHYECKUX MPOoOJIeM M MyTed HxX
pelieHus;

8) ajanTanus K H3MEHAKIMMCS YCJIOBUSAM COLUAIBHON U IPUPOIHOI Cpeabl:

TOTOBHOCTBIO K JEHCTBUSIM B YCIOBUSX HEONPEAEHEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO AEATEIbHOCTb, B TOM YHUCIIE YMEHUE YUUTHCS y IPYTUX JIIOJEH,
prOOpeTaTh B COBMECTHOM I€ATETHHOCTH HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIUU U3 OTBITA IPYTHUX;

HEe00XO0IMMOCThIO B (JOPMUPOBAHUHU HOBBIX 3HAHHI, B TOM 4Hciie GOpMyIHpOBaTh UIEH, TTOHATHUS,
TUNoTe3bl 00 O0BEeKTaxX M SBIEHUSAX, B TOM 4YHCIIE paHee HEU3BECTHBIX, OCO3HABaTh JE(UIIUTHI
COOCTBEHHBIX 3HAHUN ¥ KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CHUTYAIMIO KaK
BBI30B, TPEOYIOIINH KOHTPMEDP, KOPPEKTUPOBATH IPUHUMAEMbIE pPELICHUs U AeUCTBUA, (HOPMYIUPOBATH U
OLICHUBATh PUCKU U MOCIEACTBUS, POPMUPOBATH OIIBIT.

METAINPEJMETHBIE PE3YJIbTATDBI

ITo3naBaTenbHBIC YHHBePCAJIbHbIC Y4eOHbIE NeHCTBUS

Ba3oBble JJornyeckue aeicTBHA:

® BBISIBJIATH M XapaKTepH30BaTh CYNICCTBEHHBIC MPU3HAKH MAaTEMaTHYECKHX OOBEKTOB, IOHATHH,
OTHOIICHUH MEX1y MHOHATHSIMHU, (HOpMYNIHMpOBaTh OINpPEACTCHUS TOHATHH, YCTaHABIUBATh
CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIIMN, OCHOBAHUS Uil 000OIICHUS ¥ CPAaBHEHUS, KPUTEPUHU
MIPOBOJIMMOTO aHAJN3a,;

® BOCIIPUHUMATh, (OpPMyIUpOBaTh M  NpPeoOpa3oBHIBATh CYKICHUSA: yTBEPAUTEIbHBIE U
OTpHILIATENIbHBIC, €TUHIUYHBIC, YACTHBIE U 00IKE, YCIOBHEIC,

® BBISIBIISITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTHBOPEUHs B (paKTax, JaHHBIX,
HaOMIONICHNSAX W YTBEP)KICHUAX, NpeAiaraTb KPUTEPUH Ul BBIABICHUS 3aKOHOMEPHOCTEH H
MPOTUBOPEUHIA;

eeNaTh BBIBOABI C HCIIOJB30BAHMEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOYEHU N, YMO3AKIIOUCHUH 110 aHAJIOTHH;

e pa30upaTh JOKa3aTeIbCTBA MAaTEMATHYECKUX YTBEPXKICHHH (TpsAMBIE W OT MPOTHUBHOIO),
IPOBOANTH  CAMOCTOSATENIFHO  HECIOXHBIE JOKa3aTeNbCTBA MaTeMaTHYeCKHX  (aKToB,
BBICTPaWBaTh apPryMEHTAIMI0, TNPUBOJUTH TNPUMEPhl M KOHTPIPUMEPHl, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKACHUS;

e BEIOMpATh CIOCO0 pemeHust yuyeOHOM 3amaun (CpaBHHMBATh HECKOJIBKO BapUAHTOB pEIICHUS,
BBIOMpPATh HanOoJIee MOIXOASIINHI ¢ YIETOM CaMOCTOSTENBHO BBIACICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarejabcKue NeCTBUA:

® IICTIOJIB30BAaTh BOMPOCHI KaK MCCIENOBATEIbCKHI MHCTPYMEHT TO3HaHUS, (OPMYIUPOBATH
BOIIPOCHI, PUKCHUPYIOIIHE TPOTHBOPEUHE, ITPOOIIEMY, CAaMOCTOSITETIbHO YCTAHABINBATh HCKOMOE
U JJaHHOE, ()OPMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMIO, MHEHHE;

® IPOBO/IUTH TI0 CAMOCTOSTENILHO COCTABICHHOMY IUIaHY HECIOXKHBIA SKCIEPHMEHT, HeOOJbIIoe
UCCIICIOBAaHUE IO YCTAHOBIIEHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBHCHMOCTEH
00BEKTOB MEXKIY COOOM;



® CaMOCTOATENILHO (hOpMYIHpOBaTh OOOOIIEHUST M BBIBOABI [0 pe3yiabTaTaM IPOBEAEHHOTO
HaOJII0/IeHNs1, UCCIIEJIOBAHMS, OLIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB, BEIBOJOB U
000011IecHMI;
® [[POTHO3UPOBATh BO3MOXHOE Pa3BUTHE MpOIEcca, a TAKXKE BBIIBUTATh MPEIIOJIOKEHUS O €ro
Pa3BUTHU B HOBBIX yCIOBUSX.
Padorta ¢ undopmanmeii:
® BBISIBIISAITh  HEJIOCTATOYHOCTh M M30BITOYHOCTH MH(OPMAIMH, MTaHHBIX, HEOOXOAMMBIX IS
peLeHHs 3a/1a4H;
® BEIOMPATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH HUH(POPMAIMIO PA3TUYHBIX
BUJIOB U ()OPM IPEICTABICHHUS;
¢ BEIOMpaTh (popMy IpeACcTaBIeHUS HHPOPMALUU U UIUTIOCTPUPOBATH PeIllaeMbIe 33Jjaul CXeMaMH,
TuarpaMMaMu, HHOU rpaduKor U UX KOMOMHAITUSIMU;
® OIICHWBATh HAAEKHOCTh HMHPOPMALMHU IO KPUTEPUAM, TPEAJIOKCHHBIM YUUTENEM WU
c(hOpMyIUPOBAHHBIM CAMOCTOSITEIBHO.
KoMMyHHKaTHBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIe JeiiCTBHS:
® BOCIIPUHUMATH U (OPMYJIHUPOBATH CY)KJIEHUS B COOTBETCTBUU C YCIOBUSIMHU U LEISIMHU OOIICHHUS,
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3pEHHUS B YCTHBIX M NMHCbMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS [0 X0y PEIICHHUs 3a7auyi, KOMMEHTHPOBATh MOJyUYCHHBIN pe3yJIbTarT;
® B X0JI¢ 00CYXKICHUS 3aaBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI, MPOOJIEMBI, PEIIaeMOn
3aJ]auu, BBICKA3bIBATh HMJICH, HAIICJICHHBIE HA MOMCK PEIICHHS, COMOCTABIATh CBOU CYKICHHS C
CYXXJIEHUSIMH JIPYTHX YYaCTHHKOB JHAliora, OOHAPYXHBATh pa3jiMyde M CXOJACTBO MO3UIHH, B
KOPPEKTHOH opMe GopMyTupOoBaTh pa3HOTIACHs, CBOM BO3PAXKEHUS;
® [IPEICTABIATh PE3yNbTaThl PpEIICHUS 3aJadd, OSKCIEPHUMEHTa, MWCCIEIOBAaHUs, IPOEKTa,
CaMOCTOSITENIbHO  BBIOMpaTh (QopMmaT BBICTYIUIGHMS € Y4Y€TOM 3aJad MpPE3eHTAluu U
0CcOOEHHOCTEH ayTUTOPUH;
® [IOHUMAaTh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHON ¥ MHAUBUIYaJIbHOM pabOThI MpU pelIeHun
yueOHBIX MaTEeMaTHUECKUX 3aa4;
® I[PUHUMATH LI€Jb COBMECTHOW AESTeNbHOCTH, TUIAaHWPOBATh OPraHU3aI[MI0 COBMECTHOM paboThl,
pacripenienath BHIBI Pa0bOT, JOTOBApHBATHCSA, OOCYXKIAaTh NPOLECC U Pe3ylbTaT padoOTHI,
0000111aTh MHEHHU HECKOJIBKHUX JIIOIEI;
® y4aCTBOBAaTh B IPYMIOBHIX (hopMax paboTsl (00CYXIeHHsI, 0OMEH MHEHHUSIMH, MO3TOBBIE IITYPMbI
U JIpyTHE), BBIMOJIHATH CBOIO YacTh pabOThl M KOOPAUHUPOBATH CBOW JEHCTBUS C JIPYTUMHU
YJIeHaMU KOMaH/bl, OIIEHMBaTh KAayeCTBO CBOEr0 BKJIaJa B OOUIMI HPOAYKT MO KPUTEPHSM,
c(OpMyIHPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.
PeryassTuBHbIe yHHBepcaibHble Y4eOHbIe AeiicTBUA
Camoopranuszaums:
® CAMOCTOSITEJIFHO COCTAaBJIATh IUIAH, JITOPUTM pEIIeHUs 3aJaud (WM €ro 4acTh), BBIOUpPATh
crocod pemieHuss € y4ETOM MMEIOIIUXCS PECYpcOoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUI ¢ yuéTOM HOBOM HH(OpMALIHH.
CaMOKOHTPOJIb, SMOLMOHATbHbIH MHTE/JIEKT:
®BIAJECTh CIOCOOAMHU CaMOIIPOBEPKH, CAaMOKOHTpOJIS TMpollecca W pe3yjbTaTa peleHus
MaTeMaTHUECKOM 3a1aun;
® [IpEeIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh MIPH PEIICHUH 33/1a4l, BHOCUTh KOPPEKTHBbI
B JICATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, HAWJCHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEN;



® OLICHUBATb COOTBCTCTBHUC PC3YyJibTaTa ACATCIbHOCTHU IIOCTaBJIICHHOU eI U yCJIOBHAM, OGBHCHHTB
NPUYMHBI JIOCTHKCHHUS WM HEIOCTIDKEHHS I, HAaXOAWTh OIMMOKY, JaBaTh OILCHKY
MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATbHI

K xonIty 00yuenus B 7 kjiacce 00y4Jaronuics MoayduT CIEYIONNE MTPEAMETHBIC PE3YIbTaThI:

Yuciia 1 BbIYMCTICHUSA

BbimonuATe, coderas yCcTHbIE W NUCHMEHHBIE MPHEMBI, apu(MeTHUYecKue MAEUCTBUS C
palMOHaIbHBIMU YU CIIAMHU.

HaxonuTe 3Ha4YeHHs YHMCIOBBIX BBIPAXKEHUH, NPUMEHATh Pa3HOOOpa3Hble CHOCOOBI M MPUEMBI
BBIUMCIICHUS 3HAUYCHUH JPOOHBIX BBIPAXKEHUH, COAEPIKAIINX OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.

[lepexoauTb OT OAHOM (OPMBI 3aITUCH YUCEN K APYroi (ImpeoOpa3oBHIBATh AECATHUHYIO IpOOL B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECTUYHYIO, B YaCTHOCTU B OECKOHEUHYIO AECATUYHYIO IPOOD).

CpaBHUBATh U YNOPSA0YMBATH PALIMOHAIBHBIC YUCIIA.

OKpyrasTh YnCIa.

BbINONHATE NPUKUAKY M OLIEHKY pe3yJibTaTa BbIYMCICHWM, OLIEHKY 3HAYEHUH YHCIOBBIX
BBIpaXEHUI. BBINIOIHATH AEMCTBUSI CO CTENIEHAMHU C HATYPaJIbHBIMU I10KA3aTEIsIMHU.

IIpyMeHATh IPU3HAKY JEIUMOCTH, Pa3I0KEHUE HA MHOKUATEIH HATypaJIbHBIX YHCEIL.

Pemarp  npakTHKO-OpDUEHTHPOBAaHHBIE  3aJa4d, CBA3aHHBICE C  OTHOLIEHWEM  BEJIMYUH,
IIPONOPLIMOHAIBHOCTBIO BEJIMYMH, IPOLEHTaMM, WHTEPIPETHPOBATh PE3YJIbTaThl pPELIECHUS 3a4ad C
y4€TOM OrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMbIX O0BEKTOB.

AsredOpanyeckue BbIpasKeHU s

Hcnonb3oBare anreOpauyeckyr0 TEPMUHOJOTHMIO M CHMBOJIKY, NPUMEHATh €€ B Ipolecce
OCBOCHHUSA y4yeOHOro MaTepuaia.

HaxonuTs 3HaueHus1 OyKBEHHBIX BBIPKEHUH MPH 3aJaHHBIX 3HAYCHUSAX MTEPEMEHHBIX.

BbimonHATe npeoOpa3zoBaHMsA LEJIOrO BBIPAXEHHS B MHOIOWIEH HPUBEJCHHEM IOJO0OHBIX
CJIaraeMblIX, paCKpbITHEM CKOOOK.

BBINONHATE YMHOKEHHE OJIHOYJIEHA HAa MHOTOWIEH M MHOI'OWIEHAa Ha MHOTOWIEH, NPUMEHSATh
(dbopMyIBI KBaipaTa CyMMBI U KBajjpaTa pa3HOCTH.

OcCymecTBIATh Pa3oKEHHUE MHOTOWIEHOB HAa MHOXXHTENIN C IMOMOIIBIO BBIHECEHHS 3a CKOOKH
00I11€r0 MHOXKUTEIS, TPYIIIUPOBKHU CJIaraeMbIX, IPUMEHEHHsI (OPMYIT COKpPAILIEHHOTO YMHOXKEHHUS.

[TpumensTh mpeoOpa3oBaHUsT MHOTOWICHOB [UIS PEIICHUS pa3IMYHBIX 3a7ad W3 MaTeMaTHKH,
CMEXKHBIX IIPEMETOB, U3 pEabHON IPAKTUKHU.

Hcnonws30BaTh CBOMCTBA CTENEHEHW C HATypaIbHBIMH TOKa3aTeISIMH ISl MPeoOpa3oBaHUs
BBIPAYKECHHIA.

YpaBHeHUS M HEPABEHCTBA

Pemrate nMHEHBIE ypaBHEHUS C OAHOU IIEPEMEHHOM, IPUMEHSS IIpaBUila I1€pexo1a OT UCXOIHOIO
YPaBHEHHUs K paBHOCWIIBHOMY eMy. IIpoBepsTs, sBIsieTCA U YUCIO KOPHEM YPaBHEHUH.

[TpuMensTH rpaduyeckre METOAbI NP PEILICHUH JTUHEHHBIX YPAaBHEHUH U UX CHCTEM.

[Tonbupath mnpuUMepsl Map YHUCEN, SBIAIOMUXCA PEIICHHEM JHMHEWHOrOo YpaBHEHHUS C JBYMS
IIEPEMEHHBIMH.

Ctpouth B KOOPJMHATHOW IUIOCKOCTH Tpa(MK JMHEWHOrO YPAaBHEHUS C JBYMs IE€PEMEHHBIMH,
HOJIB3YsICh T'pa)MKOM, IPUBOANUTE PUMEPHI PELIEHNUS YPaBHEHHUS.

Pemate cuctembl IByX JTMHEHHBIX YPAaBHEHH C IBYMsI IEPEMEHHBIMH, B TOM YHCJIE IPadUUECKH.

CocTaBiaTh M pellaTh JMHEWHOE ypaBHEHUE WIM CUCTEMY JIMHEMHBIX YPaBHEHHWIl IO YCIOBHIO
3a/1a4¥, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/1a4M ITOIY4YECHHBIN PE3yNbTar.



DOyHKIUT

N300pakaTh Ha KOOPJMHATHON MPSIMOI TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOPJMHATAM, JIy4H,
OTpPE3KH, UHTEPBAJIbI, 3aMIMCHIBATH YNCIOBBIC IIPOMEKYTKU Ha alreOpanyecKoM s3bIKe.

OTtmeuaTh B KOOPAMHATHOW TMJIOCKOCTH TOYKM MO 3aJaHHBIM KOOpJIMHATaM, CTPOUTH IpaduKu
nuHeWHbIX QyHKIUH. CTpouTh rpaduk GyHKINH Y = [X|.

OnwuceiBaTh € TMOMOLIbIO (YHKUUH H3BECTHBIE 3aBHCUMOCTH MEXAY BEIMYMHAMHU: CKOPOCTD,
BpeMsl, pacCTOSIHUE, [IEHa, KOJIMYECTBO, CTOUMOCTb, TPOU3BOAUTEILHOCTD, BpeMsl, 00BEM padoThI.

Haxoauts 3HaueHre GyHKIUHU MO 3HAYCHUIO €€ apryMeHTa.

[Tonnmarpe rpaduyeckuid crnocoO TPEACTaBICHHWS | aHalW3a WHQPOPMAlUHM, W3BJIEKaTh U
MHTEPIPETUPOBATH HHPOPMALIUIO U3 TPAPHUKOB peaIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K koHIry 00y4eHus B 8 kjacce 00y4aromuics MoIyduT CIeyIoIne MpeAMETHbIE pe3yIbTaThl:

Yuciia 1 BbIYMCTICHUSA

Hcnonps30BaTh HavaabHbBIE MPENCTABICHUS O MHOYKECTBE JIEWCTBUTENBHBIX YMCEN JJIsi CPABHEHHS,
OKPYTJICHUS M BBIYMCICHUH, N300pakaTh NEHCTBUTENIbHbIC YHCIa TOUKAMU Ha KOOPAWHATHOM MPSIMOH.

[TpuMeHsATH TOHATHE apU(METHUECKOro KBAJPAaTHOTO KOPHS, HAXOJUTh KBaJpaTHBIE KOpPHH,
UCIOJIb3YSl TP HEOOXOAMMOCTH KaJbKYJATOP, BBIMOJHATH MPeoOpa3oBaHUsl BHIPAKEHUH, COAEPIKALIUX
KBaJIpaTHbIE KOPHH, UCTIOJIb3YSl CBOMCTBA KOPHEH.

Vcnonp30BaTh 3amUCH OOJNBIIUX M MajbIX YUCEN C MOMOINBIO JECATUYHBIX ApoOeil u cTeneHei
yucna 10.

AsiredOpanyeckue BbIpasKeHH sl

[IpyMeHTh MOHATHE CTEMEHH C IIeNIbIM IOKa3aTeseM, BBIMOJIHATh MpeoOpa3oBaHUs BbIpaKEHUH,
COJIEpIKaIMX CTENEHU C LENbIM IIOKa3aTEIIEM.

BBINONHATE TOXIECTBEHHBIE NMPEOOpPa30BaHMs PAIMOHAIBHBIX BBIPAKEHUH HA OCHOBE MPABUI
NeHCTBUI HaJl MHOTOYWIEHAMHU U aJIreOpandecKiuMHU IpOOsSMHU.

PacknanpiBaTh KBagpaTHBINA TPEXUIEH HA MHOKUTEIH.

[IpumensaTh NpeoOpa3oBaHUs BBIPAXKEHUH [UIsI pelIeHUs pazIuyHbIX 3a/Jad W3 MaTeMaTHKH,
CMEXKHBIX IIPEIMETOB, U3 PEAIbHON IPAKTUKHU.

YpaBHeHUS M HEPABEHCTBA

Pemrate nuHeElHBIE, KBAaJpaTHbIE YpPAaBHEHUS W PAllMOHAIBHBIC YPaBHEHHUsI, CBOIAIIMECS K HHM,
CUCTEMBI JIByX YPABHEHMH C IByMs IEPEMEHHBIMU.

[IpoBoauTh MpOCTEHIINME HCCIEAOBAHUS YPAaBHEHUM M CHUCTEM YpaBHEHUH, B TOM 4YHUCIE C
NpUMEHEHHEM TpadUYecKuX MpeACTaBICHUN (yCTaHABIMBaTh, MMEET JIM YpaBHEHHE WM CHUCTEMa
YpaBHEHUI peIlIeHus], €ClI UMEET, TO CKOJIbKO, U ITpoYee).

[TepexoauTh OT clIOBeCHOW (POPMYIHPOBKH 3adaud K €€ anreOpanvdecKoil MOJENH C MOMOIIbIO
COCTAaBJICHUSI YPABHEHMSI MJIM CUCTEMbl YPAaBHEHUH, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4M MOJIYYE€HHBII pe3yJbTar.

[IpuMeHATh CBOKCTBA YHUCIOBBIX HEPABEHCTB I CPABHEHUS, OLIEHKH, peIlaTh JIMHEWHbIC
HEPAaBEHCTBA C OJHON MEPEeMEHHONM U HX CHCTEMbI, JaBaTh I'padUyecKyri0 WIUIIOCTPAI[MI0 MHOXECTBa
pellIeHn HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.

DyHKUMH

[lonumarh W HCNONB30BAaTh (YHKIUOHANBHBIE TOHSTHUA M SA3BIK (TEPMHUHBI, CHMBOJIMYECKUE
0003HAYEHHUsI), OMPEAeNATh 3HaueHWe (PYHKUMM 10 3HAYCHUIO apryMeHTa, ONpPENeNsTh CBOWCTBa
¢bynkuuu no e€ rpauky.

Ctpouts rpaduku 3JeMeHTapHbIX (GYHKINN BUAA:

y=k/x, y=x2, y=x3,y = [x|, y = VX, OIHCHIBATH CBOICTBA YNCIOBOH (GYHKIHH IO e& rpaduKy.

K xonIty 00yuenus B 9 kjiacce 00y4Jaromuics MoayquT CIEYIONNe MTPEAMETHBIC PE3YIbTaThI:

Yuciia 1 BbIYMCTICHUSA

CpaBHMBATh U yNOPSA0YMBATH PAIUOHATBHBIE U UPPAIIMOHATIbHBIC YHCIIA.
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BbimonuATe apugmeTnueckue IeHCTBHA € palMOHANbHBIMM 4YHMCIAMM, COYeTas YCTHblE U
IIACbMEHHBIE IIPUEMBI, BBIIIOIHATH BEIYMCICHUS C UPPALMOHAIBHBIMUA YU CIIAMM.

Haxonuth 3HaueHUs CTENEHEH C LEJIbIMU II0KA3aTeIsIMU M KOPHEW, BBIYHUCIATH 3HAYCHUS
YHCIJIOBBIX BBIPA)KCHUH.

OKpyriATh [IEHUCTBUTENBHBIE YHCIIA, BBINOJIHATH NPUKUAKY PE3YJIbTaTa BBIYHACICHHUM, OLEHKY
YHUCJIOBBIX BBIPAKEHUN.

YpaBHeHUS M HEPABEHCTBA

Pemarp nuHEVWHBIE M KBAagpAaTHBIC YPAaBHEHUSA, YPABHECHMS, CBOASAIIMECS K HHUM, MPOCTEHUINNE
IpOOHO-pALlOHAIbHBIE YPABHEHHUSL.

Pemrate cucTeMbl IByX JTUHEHHBIX YPABHEHUH C ABYMs IIEPEMEHHBIMU U CUCTEMBI JBYX YPaBHEHHUH,
B KOTOPBIX OJIHO YPABHEHUE HE SIBJISICTCS JIMHEHHBIM.

Pemiate TekcTOBBIE 33auK aNredpauuecKuM CIIOCOOOM C MOMOILBIO COCTaBJIECHUS YPAaBHEHUS WU
CUCTEMBI IBYX YPABHCHHH C JBYMs IEPEMCHHBIMHU.

[IpoBOoaUTHL MNpPOCTEHIINME HCCIEAOBAHUSA YPAaBHEHUM M CHUCTEM YpaBHEHUH, B TOM 4YHUCIE C
IpUMEHEHHEM TpadUYecKuX MpeACTaBICHUN (yCTaHABIMBaTh, MMEET JIM YpaBHEHHE WU CHUCTEMa
YPaBHEHHH pELIEHHUs], €CIIU UMEET, TO CKOJIBKO, U IIpoUee).

Pemiate nuHelHbIE HEpaBEHCTBA, KBAJApaTHbIE HEPABEHCTBA, N300paXkaTh pPELICHHE HEPABEHCTB Ha
YHUCJIOBOM IIPSIMOM, 3aIIUCHIBATh PEIICHUE C IOMOIBIO CUMBOJIOB.

Pemate cucTeMBbl JIMHEWHBIX HEPABEHCTB, CHCTEMBbl HEPABEHCTB, BKIIIOYAIOLIUE KBaApPaTHOE
HEpPaBEHCTBO, N300paXkaTh pEIIEHNUE CUCTEMbl HEPABEHCTB HA YMCIOBOH IPSAMOM, 3alIUCHIBATh PELICHHUE C
ITOMOUIBIO CUMBOJIOB.

Hcnons30BaTh HEPABEHCTBA IIPU PELICHUU PA3IMYHBIX 3a1a4.

DyHKUMH

Pacnio3HaBath (yHKIMM H3y4eHHBIX BHJOB. [loka3plBaTh CXEMAaTHYECKH paCIONOXKEHUE Ha

KOOPJAMHATHOU TUIOCKOCTU TpadukoB PpyHKIui Buga: y = kx, y =kx + b, y =k/x, y =ax2 + bx + ¢, y =
x3, y =X, y = |x|, B 3aBHCHMOCTH OT 3Ha4YeHHiT K03 PHUIIEHTOB, OMICHBATH CBOHCTBA (YHKIIHIA.

Crtpouth ¥ H300pakaTh CXEMaTHYECKH I'paUKU KBAAPATUYHBIX (DYHKIIUH, OMUCHIBATH CBOMCTBA
KBaJPaTUYHBIX (PYHKLUH 110 UX rpaduxam.

PacnioznaBath KBaJgpaTuyHyl0 (QyHKIMIO 1O (GopMylie, NPUBOAUTH NPUMEPHI KBAaIPATUUHBIX
GyHKIMA U3 peaTbHON KU3HU, (PU3UKH, TEOMETPHH.

Yuci0BbIe MOCTAEI0BATEIbHOCTH U NPOrpeccHu

Pacrio3naBath apuMeTHIECKYIO M TEOMETPUYECKYIO ITPOTPECCUU TIPU Pa3HBIX CIIOC00aX 3aTaHMUs.

BbINONMHATE  BBIYMCIEHHUS C HCHOJb30BaHHEM (opMya n-ro uieHa apupMeTHUYeCKOH U
F€OMETPUYECKOUN MPOrPECCHid, CYMMBI IMEPBBIX N YICHOB.

N300paxaTh 4iIeHBI OCIEI0BATEILHOCTH TOYKAMHU Ha KOOPIUHATHON TIOCKOCTH.

Pemarp 3amaum, CBS3aHHBIE C YHUCIOBBIMH IOCJICOBATEIBLHOCTSAMH, B TOM YHCIE 3a/Jaydl W3
peabHOM XU3HU (C UCTIOIB30BaHUEM KAIIBKYJISATOPA, TU(PPOBBIX TEXHOJIOTHH).
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TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m ——— Beero KonrtpoJbHbie l'Ipﬁalcanecmae 06PA30BATETLHbIE
padoTsbI padoThbI pecypeb
Yyena e Teitc . . bu6mmoreka [IOK
1 HCTIa | BEMHCICHIA. SCHCTBUTCIBHEL 9 https://m.edsoo.ru/7f419d
quclia 08
YpaBHEHUS U HEPABEHCTBA. Y PABHEHHUS C bubmaorexa LIOK
2 pabt par - 7P 14 1 https://m.edsoo.ru/7f419d
OJIHO ITepeMEHHON 08
VYpaBHeHnsa 1 HEpAaBEHCTBA CI/ICTGMBI BI/I6J'II/IOTCK3 HOK
3 P o p ' 14 1 https://m.edsoo.ru/7f419d
YpaBHCHHIA 08
bu6mmoreka [IOK
4 YpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d
08
bu6mmoreka [IOK
5 OyHKIUU 16 1 https://m.edsoo.ru/7f419d
08
bu6mmoreka [IOK
6 YucnoBble OCIIeI0BATEILHOCTH 15 1 https://m.edsoo.ru/7f419d
08
[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS bubmorexa LIOK
7 b ’ = ’ . 18 1 https://m.edsoo.ru/7f419d
3HAHUHT 08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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

ITHOYPOYHOE IINTAHUPOBAHHUE

9 KUIIACC
Kosun4yecTBo 4acos JJIeKTPOHHbBIE
Ne Hdara uudgposbie
Tema ypoka Konrpoabnsie | IlpakTnyeckue
n/n Bcero u3yyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
PanmoHannHBIC YnCIa,
1 UPPALMOHAIIBHBIE YHACIIA, KOHEYHBIC U 1 1 Henens
OCCKOHEUYHBIC ACCATUYHBIC APOOH
MHO0XECTBO JCHUCTBUTEIBHBIX UHCE]T,
2 JNEUCTBUTEILHBIE UHCIa KaK 1 1 Henensa
OCCKOHEUYHBIC ACCATUYHBIC APOOH
B3auMHO 0/IHO3HAYHOE COOTBETCTBUE
MEXIy MHOXECTBOM JEHCTBUTEIbHBIX
3 1 1 Henensa
YUCel U MHOKECTBOM TOYEK
KOOPAMHATHOU MPSIMOi1
CpaBHeHME ACHCTBUTEIBHBIX YHCE,
4 apudMeTHIECKHE IEUCTBHS C 1 2 Henensd
JIEHCTBUTEIIbHBIMU YU CIAMU
5 [MpubmmxEHHoe 3HaYeHUE BEIMYHUHBI, | 2 Henens
TOYHOCTb MPUOIINKEHUS
6 OkpyriieHue yucen 1 2 Henens
7 OkpyrieHue uncen 1 3 Hepens
[Ipuknaka v OLIEHKa pe3yJbTaTOB
8 p . pesy 1 3 "Henensa
BBIYHCIICHUN
9 [Ipukuka u onieHKa pe3yIbTaToOB 1 3 Henens
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BBIYUCIICHUN

JIunelinoe ypaBHeHue. Pemienue

bu6munorex LIOK

10 N . 4 "Henens https://m.edsoo.ru/7f43bf
YpaBHEHUI, CBOISAIIUXCS K THHEHHBIM 66
JIuneitnoe ypaBHeHue. Penienue
11 . . 4 Henens
YpaBHEHUI, CBOISAIIUXCS K THHEHHBIM
KBanpatHoe ypaBHeHuE. Pelienne bubnuoteka [JOK
12 YpaBHEHUH, CBOASIINXCS K 4 genens https://m.edsoo.ru/7f43c5
KBaJpaTHBIM 42
KBanpatHoe ypaBHeHue. Penienne bubnuoteka [JOK
13 YpaBHEHUH, CBOASIINXCS K 5 Henmens https://m.edsoo.ru/7{43c5
KBaJpaTHbIM 42
bubmunoreka LIOK
14 bukBanpaTHbie ypaBHEHUS 5 Henens https://m.edsoo.ru/7f43c3
do
bubmunoreka LIOK
15 BukBanparHsle ypaBHEHUS 5 Henens https://m.edsoo.ru/7f43c3
do
IIpumeps! perieHus ypaBHEHUN
16 TPEThEN U YETBEPTOU CTENEHEN 6 Henens
pa3noKeHuEeM Ha MHOXKHTEITN
IIpumeps! perieHus ypaBHEHUN
17 TpPEThEN U YETBEPTOU CTENEHEN 6 Henens
pa3noKeHuEM Ha MHOXKHTEITN
Pemennie npoOHO-paliMOHAIBHBIX bubmorexa LIOK
18 6 Henmens https://m.edsoo.ru/7{43c9

YpaBHEHUHU

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

Pemenue qpoOHO-parinoHaIbHBIX

bubmunoreka LIOK

19 . 7 Henmens https://m.edsoo.ru/7143c9
ypaBHEHUU
b6
Perrenue TekcTOBBIX 33734
20 7 "Henend
anredpandeckuM MEeTO0M
Perrenue TekcTOBBIX 33739
21 7 "Henens
anredpandeckuM MEeTO0M
Penrenue TeKCTOBEIX 3amau
22 8 Henensa
anreOpanvdecKuM METOA0M
KouTponrHas paboTa o teme
23 " P P . on 8 Henens
YpaBHEHHUsI C OHOW IEpEMEHHON
v bubmunoreka LIOK
aBHEHUE C JIBYMSI [IEPEMEHHBIMU U
24 p Y p 8 Henena https://m.edsoo.ru/7f43d0
ero rpaduk
b4
v bubmunoreka LIOK
aBHEHUE C JIBYMSI [IEPEMEHHBIMU U
25 p Y p 9 Henens https://m.edsoo.ru/7f43d0
ero rpaduk
b4
CucreMa IByX JIMHEHHBIX YPAaBHEHUN
26 yx yp 9 Henena
C IBYMsI IEPEMEHHBIMU U €€ pelieHue
CucreMa IBYX JUHEUHEIX YPaBHEHUN
27 yx yp 9 nepens
C ABYMS TIEPEMEHHBIMH H €€ PEIICHUE
CucreMa IBYX JUHEHUHEIX YPaBHEHUN
28 yx yp 10 genena
C ABYMS TIEPEMEHHBIMH H €€ PEIICHUE
CucreMa IByX JIMHEHHBIX YPAaBHEHUN
29 yx yp 10 Henens
C IBYMsI IEPEMEHHBIMU U €€ pelieHue
Pemienue cucrem AByX ypaBHEHUM, bubnuoteka [JOK
30 10 Henens

OJIHO U3 KOTOPBIX JIMHEIHOE, a APyroe

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

— BTOpPOH CTEIEHU

3a

Pewenne cucreM 1ByX ypaBHEHHH,

bubmunoreka LIOK

31 OJTHO U3 KOTOPBIX JIMHEIHHOE, a Ipyroe 11 nenens | https://m.edsoo.ru/7f43d5
— BTOPOM CTEIEHU Sa
Pemienue cucrem AByX ypaBHEHUM,
32 OJHO U3 KOTOPBIX JIMHEHHOE, a APYroe 11 nenens
— BTOpPOH CTEIEHU
Pemienue cucrem AByX ypaBHEHUM,
33 OJHO U3 KOTOPBIX JIMHEHHOE, a APYroe 11 genensa
— BTOpPOH CTEIEHU
['padpuaeckas maTEepIpeTamys
34 CHUCTEMbI YPAaBHEHUI C IByMS 12 Henens
NepEeMEHHBIMU
Penrenuie TeKCTOBEIX 3amau
35 12 Henensa
anredpanvdecKuM Crocooom
Perrenue TekcTOBBIX 33734
36 12 Henens
areOpanyecKuM crocooom
KonTponpHas padbora mo Teme
37 | P P . 13 Henens
CucreMsl ypaBHEHUH
YucnoBble HEPABEHCTBA U UX
38 i p 13 Henensa
CBOICTBa
q but6mmoreka [IOK
HCJIOBBIE HEPABEHCTBA U MX
39 = p 13 menensa | https://m.edsoo.ru/7f43ad
CBOICTBa
Sa
e . bubmoreka [{OK
WHEIHBIC HEPABEHCTBA C OJTHOM
40 P 14 nenens | https://m.edsoo.ru/7f43af

MIEPEMEHHOM U UX PEIICHUE

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

JIvHeitHbIe HEpaBEHCTBA C OJHOM

bubmunoreka LIOK

41 N 14 genensa | https://m.edsoo.ru/7f43af
MePEMEHHOMN U MX PEIICHHE 08
e . bubmuoreka [{OK
WHEWHBIE HEPAaBEHCTBA C OJHOM
42 . P A 14 nemens | https://m.edsoo.ru/7f43af
MePEMEHHOMN U MX PEIICHHE 08
CucteMbl THHEHHBIX HEPABEHCTB C
43 . . P 15 nenens
OJTHOY TIEPEMEHHON U UX PEIICHUE
44 Cuctembl TUHEHHBIX HEPABEHCTB C 15 Henensa
OJIHOM IIEPEMEHHON U UX PEIICHUE
45 CucTtembl TUHEHHBIX HEPABEHCTB C 15 Henensa
OJIHOY IIEPEMEHHON U UX PEIICHUE
KBanpa € HepaBEHCTBA 16 Henmens bubmorexa HOK
B THBIE HEPABEHCTBA U UX
46 AP P https://m.edsoo.ru/7f43b0
pelieHue
98
KBanpa € HepaBEHCTBA 16 Henmens bubmorexa HOK
B THBIE HEPABEHCTBA U UX
47 AP P https://m.edsoo.ru/7f43b2
pernieHue
le
KBanpa € HepaBEHCTBA 16 Henmens bubmorexa HOK
B THBIE HEPABEHCTBA U UX
48 AP P https://m.edsoo.ru/7f43b5
pernieHue
a2
49 KBanpaTHble HEpaBEHCTBA U UX 17 nenens
pernieHue
50 KBanpaTHble HEpaBEHCTBA U UX 17 nenens
pelieHue
51 I'paduueckas uaTEpHIpETALIUSI 17 nenens | bubauoreka [JOK

HCPAaBCHCTB 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

ABYMS ICPECMCHHBIMU

I'paduueckas uaTEpHIpETALIUSI

18 Henens
52 HEPABEHCTB U CHCTEM HEPABEHCTB C
JIBYMsI TICPEMCHHBIMH
53 KonTtponsHas pabora no Teme 18 Henens
"HepaBenctBa"
buo OK
54 KBaf[paTI/I‘IHaSI byakms, e€ rpaguk u 18 Henena htPtIp::I;I/(r)rTl.eeIilasi.ru/7f4396
CBOICTBA
c6b
buo OK
55 KBaf[paTI/I‘IHaSI byaKms, €€ rpaguk u 19 nenens htPtIp::I;I/(r)rTl.GeIilasi.ru/7f4398
CBOICTBA
42
bubmunoreka LIOK
K S 19
56 Baf[paTI/ILIHaH byHk1ms, €€ rpaduk u Henens hitps://m.cdsoo.rw/7f4399
CBOICTBA
b4
[Tapaboia, Koo a e 19 Henens bubnorexa LIOK
J1 WHATHI BEPIIMHBI
57 P » KOOPA p s https://m.edsoo.ru/7f439¢
napaboJIbl, 0Cb CHMMETPHH 1apaboJIbl ba
bubmunoreka LIOK
11 20
58 apaboJia, KOOPIUHATHI BEPIIUHBI Heaens hitps://m.cdsoo.rw/7f43a0
napaboJIbl, 0Cb CHMMETPHH 1apaboJIbl 3a
[Tapaboia, KOOpAMHATHI BEPIINHBI bubmmorexa [OK
59 P » KOOPAL p 20 Henens | https:/m.edsoo.ru/7f43al
napaboJIbl, 0Cb CHMMETPHH 11apaboJIbl o
[Tapaboia, KOOpAMHATHI BEPILINHBI bubmmorexa LOK
60 P ’ P p 20 mepenst | https://m.edsoo.ru/7f43a3

napaboJIbl, OCh CHMMETPHUH TTapadoJIbI

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

[TapaGosna, KOOPAUHATHI BEPIIMHbI

bubmunoreka LIOK

61 21lHenens https://m.edsoo.ru/7f43a5
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI 6
6 [Tapabora, KOOpAUHATHI BEPIIMHEI 21 Hexens
napaboIIbl, OCb CHMMETPHUH 11apadoIbl
oy = ~ex +
63 I'paduku pynkumit: y = kx, y = kx 21 Henens
b, y=k/x, y=x3, y=vX, y=[X|
oy = x &
64 I'paduku pynakmmii: y = kx, y = kx 22 Henes
b, y=k/x, y=x°, y=vX, y=[x|
r n:y=kx, y=kx +
65 pacpuict pymicumit: y =kx, y =kx 22 Henens
b, y=k/x, y=x°, y=vX, y=[x|
r i y=kx, y=kx +
66 pacpuicit (yHiumii: y YRR 22 uenens
b, y=k/x, y=x3, y=vX, y=[X|
r iy =kx, y=kx +
67 pacpuicit (yHiumii: y YRR 23 uenens
b, y=k/x, y=x3, y=vX, y=[X|
oy = x &
68 I'padukn dynaxmmii: y = kx, y = kx 23 Henes
b, y=k/x, y=x°, y=vX, y=[x|
KonTponpHas padora 1mo Teme bubnmorexa LHOK
69 | P " P 23 mepensa | https://m.edsoo.ru/7f43ab
DyHKIMU
84
o & THCTOBOI bubnmoreka [JOK
HSTHE YHCIIOBOM
70 24 wenens | https://m.edsoo.ru/7f43e6
MI0CJIEIOBATEIBHOCTH
c6
3agaHue Mocae0BaTeIbHOCTH bubmoreka [{OK
71 PEKyppeHTHOHN (HOpMYIIOi 1 24 menens | https://m.edsoo.ru/7f43eb
¢dopmyoii n-ro uneHa da
72 ApudmeTndeckast U TeOMETpUUIECKast 24 wenenst | bubnuoreka [JOK

19



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

HpOrpeccuu

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

Apudmerndecka eome ecka Bubmmorexa [OK
npmeTny s1 1 TEOMETPUY s
73 p P 25 wenmens | https://m.edsoo.ru/7{4313
POrpecCuu
b4
DdopmyIsl n-To WicHa
a I?b ye €CKOU U TeoMe €CKOM Bubmmorexa [OK
npmeTny 1 ¥ reoOMeTpuY 151
74 P . p 25 uenens | https://m.edsoo.ru/7{43£5
MPOrpeccuii, CyMMbI IEPBBIX N %a
YJICHOB —
DopmyIsl n-To WieHa
aj I?b ye €CKOM 1 reoMe €CKOM bubmorexa [OK
npmeTny 1 ¥ reoOMeTpuY 151
75 P . p 25 wenenst | https://m.edsoo.ru/7f43ef
MPOrpeccuii, CyMMbI IEPBBIX N re
YJICHOB —
DopmyIsl n-To WicHa
aj I?b ye €CKOM 1 reoMe eCKOM bubmorexa [OK
npmeTny 1 ¥ reoOMeTpuY 151
76 P . p 26 uenenst | https://m.edsoo.ru/7f4310
MPOrpeccuii, CyMMbI IEPBBIX N 6
YJICHOB —
DdopmyIsl n-To WicHa
aj I?b ye €CKOM 1 reoMe €CKOM bubmorexa [OK
npmeTny 1 ¥ reoOMeTpuY 151
77 P . p 26 uenenst | https://m.edsoo.ru/7f43{7
MPOrpecCcuii, CyYMMbI IEPBBIX N re
YJICHOB —
DopmyIsl n-To WicHa
aj I?b ye €CKOM 1 reoMe €CKOM bubmorexa [OK
npmeTny 1 ¥ reoOMeTpuY 151
78 P . p 26 uenens | https://m.edsoo.ru/7{43{8
MPOrpeccuii, CyMMbI IEPBBIX N 20
YJICHOB —
N300pakeHne 4IeHOB
79 apuQMEeTHIECKON 1 TeOMETPHUECKOMN 27 uenens

MPOTPECCUI TOUKaMH 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

KOOPAMHATHOW INIOCKOCTH

N300pakeHne 4ieHoB

apuQMEeTHIECKON 1 TEOMETPHUECKON

80 . 27 uenens
MPOTPECCUil TOYKaMU Ha
KOOPAMHATHOW INIOCKOCTH
JInHEeNHBIN U SKCIOHESHIIUAIbHBIN
81 27 nenens
poct
bu6mmoreka [IOK
82 CroxHBIC TIPOTICHTHI 28 menens | https://m.edsoo.ru/7f43fe
Oe
but6mmoreka [IOK
83 CroxHBIC TIPOTICHTHI 28 menens | https://m.edsoo.ru/714401
ab
KoHnTtponbHas paborta mo teme bubnuorexa LOK
84 | " 28 Hepend | https://m.edsoo.ru/7f4404
YucaoBbIe OCIIEAOBATESILHOCTH s
[ToBTOpeHue, 0600IIeHNE U
cHCTeMaTH3amus 3HaHUH. 3aInCh,
85 CpaBHEHUE, JCHUCTBUS C 29 uenens
JIEUCTBUTEIIEHBIMHU YUCIIAMHU,
YUCJIOBas mpsiMast
[ToBTOpEeHmE, 0000IICHNE 1
86 cuctemaTusanus 3HaHui. [IpoueHTsl, 29 uenensa
OTHOIIICHHUSI, TPOTIOPITAN
[ToBTOpEeHue, 0600MIIEeHNE U
87 cucTeMaTu3alys 3HaHuH. 29 nenens
OxkpyriieHue, MpuOIIKEeHNE, OIIEHKA
88 [ToBTOpeHnue, 0600IIEeHNE U 30 menens | bubmmorexa [JOK
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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

cucTeMaTu3anud 3Hauuil. Pemenue
TEKCTOBBIX 3aJ1a4 apUPMETUICCKUM
cIocooom

https://m.edsoo.ru/7t443b
12

[ToBTOpEeHue, 0600IIeHNE U
cucTeMaTu3anud 3Hauuil. Pemenue

Bbubmunoreka LIOK

89 30 memensa | https://m.edsoo.ru/7f443c
TEKCTOBBIX 33J1a4 apU(PMETHICCKHM 44
CIocooom -
IToBTOpEeHue, 0600IIIEHHUE U
P ” 4P bubmoreka [IOK
cUucreMaTruni3alid 3HaHUHN. CIHICHUC
90 30 memensa | https://m.edsoo.ru/7f443f
TEKCTOBBIX 33J1a4 apU(PMETHICCKHM e
CIocooom -
IToBTOpenue, 0600IIIEHHUE U
P ” . bubmuoreka [{OK
CUCTeMaTui3aldad 3HaHUH.
91 31 menens | https://m.edsoo.ru/7f4441
[IpeoOpa3zoBanue anredbpanyecKux ca
BBIPKCHHH, TOMMYCTHMbIC 3HAYCHHS -
IToBTOpEeHue, 0600IIIEHHUE U
P ” . bubmoreka [{OK
CUCTCeMaTu3aldad 3HAaHUH.
92 31 menens | https://m.edsoo.ru/7f4443
[IpeoOpazoBanue anredOpanyecKux 64
BBIPAXCHHH, TOMMYCTHMbIC 3HAYCHHS -
IToBTOpenue, 0600IIIEHHUE U
P ” . bubmoreka [{OK
CUCTeMaTui3aldad 3HaHUH.
93 31 menens | https://m.edsoo.ru/7f4446
[IpeoOpazoBanue anredbpanyecKux 0
BBIPAKCHHH, TOMMYCTHMbIC 3HAYCHHS -
IToBTOpenue, 0600IIIEHHUE U
P ” . bubmoreka [{OK
CUCTeMaTu3aldad 3HAaHUH.
94 32 menens | https://m.edsoo.ru/7f444a
[IpeobpazoBanue anredpandecKux o4
BBIPAKCHHH, TOMMYCTHMbIC 3HAYCHHS -
95 [ToBTOpeHnue, 0600IIEeHNE U 32 menens | bubmmorexa [JOK
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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

cucremaTusauus 3HaHui. OyHKIWK:
MIOCTPOEHHUE, CBOMCTBA U3YUYEHHBIX

byHKIHHA

https://m.edsoo.ru/7{444c
56

[ToBTOpEeHue, 0600IIeHNE U
cucremaTusauus 3HaHui. OyHKIWK:

Bbubmunoreka LIOK

96 N 32 genensa | https://m.edsoo.ru/7f444f
MOCTPOCHHE, CBOMCTBA N3YICHHBIX 44
byHKIMMA -
[ToBTOpeHnue, 0600IIEeHNE U
. bubnnorexa [IOK
cucTeMaTH3anus 3HaHui. OyHKIUY:
97 N 33 menensa | https://m.edsoo.ru/7f4451
MOCTPOCHHE, CBOMCTBA N3YICHHBIX 6a
byHKIMMA -
[ToBTOpeHue, 0600IIeHNE U
cucreMaTu3auus 3Hanui. OyHKIUU: bubnorexa LIOK
98 N i ' 33 memens | https://m.edsoo.ru/7f4452
MOCTPOCHHE, CBOMCTBA N3YICHHBIX 6
. e
byHKIMHA =
bubmunoreka LIOK
99 Hrorosas koHTponbHAs paboTa 33 gemensa | https://m.edsoo.ru/7f4455
16
[ToBTOpeHue, 0600IICHNE U
cucTeMaTu3alys 3HaHuH.
100 . 34 uenens
I'paduueckoe penienre ypaBHeHUH U
HUX CUCTEM
O0001IeHNEe U cCHCTEMATH3AIINS
101 3HAHUU 34 uenens
O0001IeHrEe U cCUCTEMATH3AIINS
102 34 uenens

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 I10
I[TPOIT'PAMME

102
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHA OCHOBHOU
OBPA3OBATEJIbHON ITPOTPAMMABI

7 KJIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

1

Yucia ¥ BEIYUCICHUSA

1.1

BemmonHATe,  co4yeras  yCTHBIE M IIHCBMEHHBIC  INIPUEMBI,
apu(pMeTHIECKUe NeHCTBUS C pallMOHAILHBIMU YHCIIAMHU

1.2

Haxozme 3HAYCHUA YUCIIOBBIX BI:Ipa)KeHHﬁ, MNPUMCHATH
Pa3HOOOpa3HbIC CIIOCOOBI M MTPUEMBI BBIYUCIICHHUS 3HAUYEHUN JPOOHBIX
BBIpQKEHUH, COoJlepKalluX OOBIKHOBEHHBIE U JIECSITUYHBIE IPOOH

1.3

[lepexoguts OT oOmHOM (QOpMBI 3amUcH 4YHCEd K JApYrou
(mpeoOpa3oBBIBaTh  JECATHYHYIO  IpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYI0 B JECATUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECATUYHYIO IPOOB)

1.4

CpaBHUBATh U YNOPSAJ0YMBATH PAllMOHAJIBHBIE YHCIIA

1.5

OKpyryIsTh yncia

1.6

BBINOMHATE NPUKUIKY M OLEHKY pPE3yJbTaTa BBIYUCICHUM, OIIEHKY
3HQYEHUW YUCIOBBIX BBIPAKCHUN. BBINONHATH  JIEUCTBUS  CO
CTEIMECHSIMHU C HATYpaJIbHBIMHU MTOKA3aTEIIMHU

1.7

[IpuMeHATh TNpPU3HAKM ACIUMOCTH, PA3JIOKEHHE Ha MHOXHUTEIN
HaTypAJIbHBIX YHCEI

1.8

Pemlate  NpakTUKO-OpUEHTUPOBAHHBIC  3aJayd, CBA3AHHBIE C
OTHOIIIEHUEM BEJIUYHH, IPOMOPIHOHATEHOCTHIO BEJIUYHH,
IIPOLEHTAMH, HWHTEPIPETUPOBATL PE3YyIAbTAaThl pPEUICHUS 3a1ad ¢
y4€TOM OrpaHMUYCHHA, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPHUBAEMBIX
00BEKTOB

AnrebpanyecKue BHIPAKCHHS

2.1

Hcnonb3oBaTh  anreOpanveckyrd TEPMUHOJOTHIO U CHMBOJHKY,
IIPUMEHSATH €€ B IPOLIECCe OCBOEHMs yUeOHOIr0 MaTepuasia

2.2

Haxomuth 3HaueHuss OYKBEHHBIX BBIPAKEHUH MPU  3aJJaHHBIX
3HAUYEHMSIX NMEPEMEHHBIX

23

BeimonHATe mpeoOpa3oBaHMs LEJNOTO BBIPAXEHHS B MHOTOYICH
IIPUBEJCHUEM NOJOOHBIX CJIAraeMbIX, pACKPhITHEM CKOOOK

24

BBINOMHATE yMHOXKEHHE OJHOWIEHA Ha MHOTOWIEH M MHOTOYICHA Ha
MHOTOWJIEH, NPUMEHATh (OpMyJbl KBaJapara CyMMbl M KBajpara
pPa3HOCTH

2.5

OcymecTBIATh pa3ioKeHNe MHOTOYJICHOB HA MHOXKHUTEIHN C IOMOIIBIO
BBIHECEHHSI 32 CKOOKH OOIIEr0 MHOXHTEJS, TPYINITUPOBKU CIaraeMbIx,
IpUMEHEHHsI (POPMYJT COKPALIEHHOTO YMHOXKEHHUS

2.6

[TpumensTh npeobpazoBaHUsI MHOTOUJICHOB JIJISl PELICHUS Pa3IMYHBIX

25




3aaa4 U3 MaTeMaTuKK, CMCXHBIX IMTPEAMCTOB, 13 peaanoﬁ IMPAKTHUKN

Hcnonb30BaTh CBOMCTBA CTEMEHEW € HATypaJbHBIMHU IOKa3aTeJsIMU

2.7 o
U151 IpeoOpa30BaHMsl BEIPAXKECHUN
3 YpaBHEHMSI U HEPABEHCTBA
Pemate JsMHEVHBIE YpaBHEHHs C OJHOM IIEPEMEHHOW, IPUMEHSA
3.1 MpaBWIa Mepexofa OT UCXOJHOTO ypaBHEHHS! K PaBHOCHIIBHOMY €MY.
[TpoBepsTh, SIBIASETCS JIU YUCIO KOPHEM YpPaBHEHUS
39 [MpumensiTh rpaduueckue METOABI TPH  PEIICHUH JIMHEHHBIX
) YpPaBHEHUU U UX CUCTEM
33 [TonGupath mpuMepsl Hap YKce, SBISIONINXCS PEeIIeHHEeM JTMHEHHOTO
' ypaBHEHUS C IBYMSs IEPEMEHHBIMU
CTtpouTth B KOOpAMHATHOM TIOCKOCTH IrpaduK JTMHEHHOTO YpaBHEHUS C
34 IBYMsI TIEPEMEHHBIMH; MOJIb3YACh TpaduKOM, MPUBOJIUTH MPUMEPHI
pelIeHNs] ypaBHEHUS
3.5 Pemrate cucremsl 1ByX JUHEHHBIX YPAaBHEHUM C JBYMS IIEPEMEHHBIMU,
' B TOM YHCJIC TpapUIecKu
CocrtaBisiTh M pemaTh JUHEHHOE YpaBHEHHE UJIU CUCTEMY JIMHEHWHBIX
3.6 YPaBHEHUH 10 YCIIOBUIO 33Ja4, HUHTEPIIPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥l MOJY4YEeHHbIN pe3ynbTar
4 Koopaunats! u rpadpuku. yHkimm
N3o0pakaTh Ha KOOPJAWHATHON MPSIMON TOYKH, COOTBETCTBYIOIIHE
4.1 3aIaHHBIM KOOpJMHATaM, Jy4d, OTPE3KH, WHTEPBaJIbl, 3alUCHIBATh
YICJIOBBbIE MPOMEKYTKH Ha aIredpanvdeckoM si3bIKe
49 OTmeuaTh B KOOPAMHATHOM TUIOCKOCTH TOYKM IO 33JaHHBIM
' KOOpJAMHATAM
43 Crpoutsb rpaduku IuHEHHBIX QyHKUUNA. CTPOUTh TpapuK QYHKIUHU Y
' ~ x|
OnuceiBaTh C MOMOIIBI0 (DYHKIUN HM3BECTHBIE 3aBUCHMOCTH MEXIY
4.4 BEJIMYMHAMHU: CKOPOCTb, BpEMsI, PACCTOSHHUE, LIEHY, KOJIUYECTBO,
CTOMMOCTb, PON3BOUTENHHOCTD, BpeMsi, 00bEM pabOThI
4.5 Haxoauth 3HaueHne GyHKIIMM 110 3HAYCHUIO €€ apryMeHTa
[Tonumare rpaduueckuii  crmoco® mMpeACTaBIECHUS U aHajIu3a
4.6 uH(pOpMaNuK, W3BIEKAaTh W HWHTEPIPETUPOBATH HHDOpPMAIMIO U3
rpadUKOB pealIbHBIX MPOLIECCOB U 3aBUCUMOCTEN
8 KUIACC
Kon .
DOBEDSIEMOL0 IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThl 0CBOCHHUSI OCHOBHOI
posep 00pa3oBaTeJIbHOM MPOrPAMMbI OCHOBHOT'0 001Iero 00pa30BaHUs
pe3yJbTara

1

Yucna ¥ BEIUUCIIEHUS

1.1

Hcmonb3oBath Ha4dYaJIbHbIC MMpCaACTaBJICHUA 0 MHOXECTBE
NEHCTBUTENBHBIX YUCEN JAJISi CPAaBHEHUS, OKPYIJICHUS U BbIUMCICHHIA,
H306pa)I(aTI: HeﬁCTBHTGHBHble qyuciia TOYKaMHU Ha KOOpI[HHaTHOﬁ
MPAMOi1
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1.2

[IpuMeHsATs MOHATHE  APU(PMETUYECKOTO  KBAJAPaTHOTO  KOPHS,
HaXOJWUTh KBAJApPATHbIE KOPHH, HCIOJIB3YSl TNPH HEOOXOIUMOCTH
KaJIbKYJISTOP, BBIIOJIHATH NPE0Opa30BaHMsl BEIPAXKEHUH, COJepKaIUX
KBaJpaTHbIC KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH

1.3

HCHOHLBOB&TB 3allnucu 6OJII>H_II/IX U MaJbIX YHUCCII C IIOMOIIBIO
JECATUYHBIX Ipo0ei u cTeneHei uncna 10

Anrebpanyeckue BbIpaKeHUsI

2.1

[IpuMeHATh TOHATHE CTENEHU C LEJIbIM IOKA3aTesIeM, BBIIOIHATh
npeoOpa3oBaHUs BBIPAKEHUH, COACPKAINUX CTEHNEHH C IENBIM
I10Ka3aTesIeM

2.2

BreImonmHATE  TOXACCTBEHHBIE  NMPeoOpa3OBaHHS  pPalMOHATBHBIX
BBIPQKEHHII HA OCHOBE MpPaBUJ JACHCTBUM HAJ MHOIOWICHAMU U
anre0panvdecKuMu JIpOo0sSIMU

23

PacknanpiBaTh KBagpaTHBIA TPEXUIIECH HA MHOKHUTEIN

24

[IpumensTh npeoOpa3oBaHUs BBIPAKEHUIN ISl PEIICHUS Pa3IMYHBIX
3a/la4 U3 MAaTeMaTUKH, CMEXKHBIX MIPEJIMETOB, U3 PEATbHON MPAKTHKU

YpaBHEHHUs U HEpABEHCTBA

3.1

Pemarp nuHelHBbIE, KBaJpaTHbIE YpaBHEHHS U pallOHAJIbHbIE
YpaBHEHUs, CBOISAIIMECS K HUM, CUCTEMBI JIByX YPaBHEHHU C JBYyMS
IIEPEMEHHBIMU

3.2

IIpoBoauTh mpoOCTEWIINE MCCIECIOBAHUS YPAaBHEHUH M CUCTEM
yYpaBHEHHH, B TOM 4HuClI€ C HPUMEHEHHEM TIpadUUecKux
npeacTaBIeHuid (yCTaHaBIMBaTh, UMEET JM YpaBHEHHE WJIM CHUCTEMa
YpaBHEHHMH peLICHHUs], €CJIU UMEET, TO CKOJIBKO, U IIpoUee)

3.3

[lepexomute OT cnoBecHOM  (OpMyIUpPOBKHM 3amaud K e
aﬂre6palfmecxoﬁ MOZACIN C NOMOIIBIO COCTABJICHUSA YpPAaBHCHHA WA
CUCTEMbl YpaBHEHUW, HWHTEPIPETUPOBATH B COOTBETCTBHHM C
KOHTEKCTOM 3aJa4M I10JIy4YEHHBIN pPe3yJIbTaT

3.4

HpI/IMeH}ITB CBOMCTBA YHUCIIOBBIX HCPAaBCHCTB IJId CpaBHCHUSA, OLICHKH,
pelaTth JUHEIHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOM U UX CHUCTEMBI,
naBaTh  rpaduyuecKkyr0  WUIIOCTPAlMI0O  MHOXECTBA  PEIICHUM
HEPaBEHCTBA, CUCTEMbl HEPABEHCTB

DOyHKIUU

4.1

[Tonumare ¥ HCHONB30BaTh (YHKIMOHAIBHBIE MOHATHA M S3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYCHHsSI), OMPEACISATh 3HAUCHUE
(GYHKIMM 0 3HAYEHHUIO apryMEHTa, ONPEACNIATh CBOMCTBA (YHKIIUH
1o e€ rpaduky

4.2

Ctpouts rpaduku 37eMeHTapHbIX (YHKINN BUA:
v =k/x, y=x?y=x°y = [X|, ONUCBIBATh CBOMCTBA YHUCIOBOI (YHKITUU
o e€ rpaduky

9 KJIACC

Kon
NPOBEPSIEMOTr0

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOIl NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus
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pe3yJabTara

1

Yucia ¥ BEIYUCICHUSA

1.1

CpaBHuBaTh M YHOPSAOYMBATH PAlMOHATIBHBIE U HMPpAlMOHAIbHBIE
qrcina

1.2

Beimonuate apudmernueckue ASHCTBUS C pallMOHAIBHBIMUA YHCIAMH,
coueras YCTHBIE U IUCHbMEHHBIE IPUEMBI, BBIIIOJIHATh BBIYUCICHUSA C
UPPALMOHAIBHBIMU YU CIIAMHU

1.3

Haxonute 3HaueHus creneHerd ¢ LENbIMU IOKA3aTelIMU U KOPHEW,
BBIYUCIIATH 3HAYCHUST YUCIIOBBIX BBIPOKEHUN

1.4

OKpyrATh NEHCTBUTENBHBIE YHCIIA, BBITOIHATD IPUKUIKY PE3yIbTaTa
BBIYMCIICHHM, OLIEHKY YUCJIOBBIX BBIPAXKEHUN

YpaBHEHHUsI U HEpABEHCTBA

2.1

Pemarp uHEWHbIE W KBajgpaTHblE ypaBHEHUS, YpPaBHEHHS,
CBOJIAIIMECS K HUM, NTPOCTENIINe TpOOHO-pallMOHAIbHBIE YPaBHEHHUSI

2.2

Pemate cuctemsl AByX JIUHEHHBIX YPaBHEHUH C ABYMS ITE€PEMEHHBIMU
U CUCTEMBI JIBYX YpaBHEHUH, B KOTOPBIX OJJHO YPaBHEHHUE HE ABIISICTCS
JIMHEWHBIM

23

Pemate TekcTOBBIE 3amaun anreOpandecKuM CIIOCOOOM C TTOMOIIBIO
COCTABJICHUSI YpPAaBHEHMS WM CHUCTEMBI JIBYX YPaBHEHMH C IBYMs
TIEPEMECHHBIMU

24

[IpoBoauTh mpocTeWllIMe HCCIENOBaHUS YpPaBHEHUH M CHUCTEM
ypaBHEHHH, B TOM 4YHCIE C TPUMEHEHHEM TIpapUuecKux
Mpe/ICTaBIeHUH (HalpuMep, yCTaHaBINBaTh, UMEET JI YpaBHEHUE UITU
CHUCTEMa YpaBHEHUH PEIICHHUs], €CIIU UMEET, TO CKOJIBKO)

2.5

Pemate  nMHEHHBIE  HEPABEHCTBA, KBAJApPATHbICE  HEPABEHCTBA,
n300pakaTh pelICHUE HEPABEHCTB HA YMCIOBOM MpPsIMOM, 3alMChIBAThH
pelieHre ¢ NOMOLIBI0 CUMBOJIOB

2.6

Pemate cucTEeMBI HTHHEHWHBIX HCPAaBCHCTB, CHUCTCMblI HCPABCHCTB,
BKIIIOYAIOIINE KBAaJgpaTHOE HEPAaBEHCTBO, HW300pakaTh pEUICHHE
CUCTCMbI HCPABCHCTB Ha JHCIIOBOU HpHMOﬁ, 3aIlIUCbIBATh PCHICHUC C
MTOMOIIIEI0 CUMBOJIOB

2.7

Vcnonb30BaTh HEpaBEHCTBA MPHU PEHICHUH Pa3IMYHBIX 3a]1a4

DOyHKIUU

3.1

PacnosnaBate  QyHKIMM ~ W3ydeHHBIX  BUAOB.  [loka3kiBaTh
CXEMaTHYEeCKH PaCIIONIOKEeHNE Ha KOOPAUHATHOM TIOCKOCTH Ipa) kOB
dbynkumii Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx-+c, B 3aBUCHMOCTH OT
3Ha4eHUH K03()(PUIIMEHTOB, ONMMCHIBATH CBOWCTBA (QYHKIUI

3.2

IlokaspiBaTh  CXEMAaTUYECKH PpACIOJIOKEHHE Ha  KOOPAMHATHOM
MJIOCKOCTH TpadukoB GyHKIMK Buaa y = VX, y = |X| ¥ OmHUCHIBaTh
cBOMCTBa (PyHKIUI

3.3

Crpouts u wu300pakarb CXeMaTHYEeCKH TpaduKH KBaIPATUIHBIX
(yHKIMA, OMMCHIBATH CBOWCTBA KBAAPATHYHBIX (YHKIHH 10 HX
rpadukam

3.4

Pacnio3naBath KBaJIpaTW4Hyl0 (YHKIHIO 1O ¢GopMmyle, MPUBOIAUTH
MpUMepbl KBAaApAaTUYHBIX (GYHKIUN U3 pealbHOM XKU3HH, (U3UKHU,
reOMETPUH
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4 Apudmerrdeckast 1 TeOMETPUIECKas MPOTPECCUU
41 Pacnio3naBath apudMeTnyecKyro U reOMeTPUUECKYI0 IPOrpecCuu mpu
’ pa3HBIX Crocodax 3aJaHus
BEBIONMHATE BBIYUCIECHUS C KCIONB30BaHUEM (OPMYNl #-TO YiEeHA
4.2 apu(pMETUIECKOH U TCOMETPUUYECKON MPOTPECCHil, CYMMBI TIEPBBIX N
YJICHOB
43 N300paxaTh 4ieHBI TOCIEIOBATEIBHOCTH TOYKAMHU HA KOOPIUHATHON
' IIJIOCKOCTH
Pemarp 3amaun, cBsi3aHHBIE C YMCIOBBIMHU I1OCIIEIOBATEILHOCTSIMU, B
4.4 TOM 4YHCJIE€ 3aJaud M3 PEATbHOM JKM3HM (C HCIOJIb30BaHUEM

KaJIBKYJIATOPA, MU(PPOBBIX TEXHOJIOTHI)
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IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii JJIEMEHT COJePKAHUS
1 Yucna u BBIYUCICHUS
JlpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0] OT OAHOH (OpMBI 3amucu
1.1 npobeit k apyroi. IloHsiTHe panMOHAIBPHOTO YMCIIA, 3aMKCh, CPaBHEHUE,
YHOPSAI0YMBAHUE PAIIMOHAIBHBIX YHCEl
12 ApudmeTndeckre ASUCTBHSI C pallMOHATBLHBIMU YKcIaMu. Pernenne 3amaq u3
' peaTbHOM MPAKTUKKA HA YacCTH, Ha IpoOu
13 CreneHb C HaTypalbHBIM IIOKa3aTelieM: OIlpeleieHne, IpeodpazoBaHue
BBIPQXXCHHI Ha OCHOBE OMpPEeNICHUs, 3aITUCh OOJBITUX YUCEI
14 [IporieHThI, 3amuch MPOLEHTOB B BHUAE ApoOW U ApoOU B BUJE MPOICHTOB.
' Tpu OCHOBHBIE 3a7ja4 HA TPOIIEHTHI, PEIICHUE 3a/1a4 U3 PEaTIbHON MPAKTUKHU
15 [IpumMeHeHne TNpPU3HAKOB  JACIMMOCTH, PA3J0KEHHE Ha  MHOXHUTEIH
HATypaJbHBIX YHCET
16 PeanpHble  3aBHCHMMOCTH, B TOM  4YHCIeé TpsMas W  oOparHas
IPONOPIUOHAIBHOCTH
2 AnrebpanyecKkue BhIpaXKEHUS
21 [lepemeHnHbIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUS C MepeMeHHOM. [lomycTuMble
3HAYCHUS IEPEMEHHBIX
29 [IpencraBineHre 3aBUCHUMOCTH MEXIY BEIUYMHAMH B BHIE (DOPMYIIBL
' Beraucnenns no gpopmynam
23 [IpeoOpazoBanre  OYKBEHHBIX  BBIPQKEHHUH, TOXKIECTBEHHO  pPaBHbIE
BBIPKEHUS
2.4 CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTeIEM
25 Onunounensl 1 MHOrouieHbl. Ctenenb MHOrowieHa. CinokeHue, BbIUUTAHKE,
YMHO>KEHHE MHOTOYJIEHOB
26 @opMyIbl COKPAIEHHOIO YMHOXKEHUS: KBaJApaT CYMMbI U KBaJpaT pa3HOCTH.
®dopmyna pasHOCTH KBaJpaToB. Pa3nokeHre MHOrOYJICHOB HA MHOKUTENN
3 YpaBHeHU
31 VYpaBHeHUE, KOpPEHb YpaBHEHU, TNpaBuia npeoOpazoBaHusl ypaBHEHUS,
PaBHOCHUIIBHOCTb YPAaBHEHUI
39 JluneitHoe ypaBHEHHE C 9ILH0171 nepeMeHvHoﬁ, YUCJIO KOPHEW JMHEWHOrO
ypaBHEHUS, PEIICHNE JIMHEUHBIX YPaBHEHUM
33 CocraBnenue ypaBHeva?I 10 yCIOBUIO 3a7auu. PelieHre TeKCTOBBIX 3a/1a4 C
MIOMOIIIBI0 YPABHEHU I
3.4 Jlunelinoe ypaBHEHHE C IBYMs IEPEMEHHBIMU U €ro rpaduk
Cucrema IByX JMHEWHBIX YpaBHEHMH C ABYMs IepeMeHHbIMHU. PerieHue
3.5 CUCTEM YpaBHEHHI CIocOOOM MOJCTaHOBKH. [IpuMepsl pemieHus: TEKCTOBBIX
3a/1a4 C MOMOUIBIO CUCTEM YpaBHEHUM
4 Koopaunarts! u rpadpuku. OyHKIUN

30




4.1

Koopaunara Touku Ha ipsiMoi

UucnoBble mpoMexXyTKU. PaccTosiHue MEXay JBYMsI TOUKAaMU KOOPJIUHATHOM

4.2 .
npsMOit
43 [IpsimoyronbHas CHCTEMA KOOPAMHAT, OCH Ox u Oy. AGciucca U opaMHaTa
TOYKH Ha KOOPJMHATHOMN TIOCKOCTH
44 [Tpumepsr Fp?(bHKOB, 3amMaHHbIX (popmynamu. UteHune rpadukoB peasbHBIX
3aBUCUMOCTEN
4.5 [onsarue ¢pynkuuu. ['papuk ¢pynkunu. CBoricTBa QyHKIHIHA
4.6 Jlunetinas gynkius, e€ rpaduk. ['padux yHKIuM y = x|
47 Fpaqmqecicoe pELIEHUE JIMHEHWHBIX YPABHEHHMHM W CHUCTEM JIMHEWHBIX
ypaBHEHUI
8 KUIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS
1 UYucna v BBIYUCIECHUS
1.1 KBagparueiii kopeHb u3 uucna. [loHsTHEe 00 uWppaMOHATLHOM YHCIIE.
' JlecsiTuuHble MpUOIMKEHNS HPPALMOHABHBIX YHCET
CpoiicTBa apupMETUYECKUX KBaJIpPATHBIX KOPHEH W HX MPUMEHEHHE K
1.2 peoOpa30BaHUI0 YUCIIOBBIX BBIPAKEHUHN M BBIYHCICHUSM. JeHCTBUTEIbHBIE
qrcia
1.3 CreneHb ¢ 1esnbIM MokaszaTesieM u €€ cBoiicTBa. CTaHaapTHas 3alliCh YKcia
2 AnreOpandecKkue BhIpaKEHUS
2.1 KBanpatHblii TpEXwieH, pa3i0oKeHUE KBAIPATHOIO TPEXWICHA HA MHOKUTEIIN
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO ajire0panvecKoit 1poou
2.3 Crno)xeHue, BBIYUTaHUE, YMHOXKEHHUE, JCJICHHE alTeOpandecKkux apooei
2.4 PanmionansHbIe BRIp@XEHUS U UX TIPE0Opa3oBaHUE
3 YpaBHEHUS 1 HEPABEHCTBA
31 KBagparnoe ypaBHeHme, ¢opMmysia KOpHEW KBaJpaTHOTO YpaBHEHHS.
Teopema Buera
3.2 Pemenue ypaBHeHM#, CBOAAIINUXCS K JUHEWHBIM M KBaJPATHBIM
3.3 ITpocreiinme ApoOHO-pallMOHATIbHbBIE YPAaBHEHUS
I'padmueckas uHTEpHIpeTanyisi ypaBHEHUH C ABYMS MEPEMEHHBIMUA U CHCTEM
34 JIMHEWHBIX YPaBHEHUH C JABYMs NEepeMeHHbIMU. [IprMephl pemenus cucrem
HEJIMHEUHBIX YPABHEHUN C ABYMS IEPEMEHHBIMU
3.5 Penienue TEKCTOBBIX 33a4 alre0pandeckuM crocoOoM
3.6 UYuncnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 0JJHOM TepeMEHHOMN
3.8 PaBHOCHJIBHOCTh HEPABEHCTB
3.9 JIuHeiiHble HEpaBEHCTBA C OJJHOW IEPEMEHHON
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJTHON EPEMEHHOM
4 OyHKIUU
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[Tonstne ¢yakuuu. OOMacTh ompeneneHus W MHOXKECTBO 3HAYCHUU

4.1 o
¢ynkuuu. CrnocoOsl 3ajaHus QyHKIHUN
4.2 I'padux ¢pynkuuu. Urenue cBocTB GyHKIMU N0 €€ rpaduKy
4.3 [Tpumeps! rpadukoB GYHKINHN, OTPAXKAIONINX PeaTbHbIE TPOIECCHI
44 @OyHKIIUM, ONMUCHIBAIOIIME TMPSAMYI0 M OOpaTHYIO MPOIMOPIUOHAIbHBIE
' 3aBUCUMOCTH, UX IpapuKu
4.5 DyHKIMU y =X, y = X7
4.6 Oynknuu y = [x, y = |x]|
4.7 I'padpuaeckoe perneHue ypaBHEHHI U CUCTEM YpaBHCHHIA
9 KIIACC
Kon IIpoBepsieMblii JJIEMEHT COEPKAHUS
1 Yucna v BBIYKCICHUS
. PanonanbHble yMcla, MppalMoOHANbHBIE YHCIA, KOHEYHbIE U OECKOHEUHbBIE
JECSITUYHBIE TPOOH
MHOXeCTBO 1eHCTBUTENBHBIX YHCEN, IEHCTBUTENbHbIC YHCia Kak OECKOHEUHbIE
1o JecATUYHbIe ApoOu. B3auMHO 0THO3HAYHOE COOTBETCTBUE MEXKY MHOXKECTBOM
JIEUCTBUTENIbHBIX YMCENT U KOOPAMHATHOM NpsAMoil. CpaBHEHUE IEMCTBUTEIbHBIX
yucel
1.3 ApudmeTndeckre IeHCTBUS C TEHCTBUTEIBHBIMU YHCITAMU
W3mepenus, npubnmxenus, oeHKd. PazMepsl 00BEKTOB OKPYXKAIOIIETo MHUpA,
14 JUIMTETILHOCTh TPOIIECCOB B OKpyXkatomem wmupe. [IpubnmxénHoe 3HaueHHe
BEJIMYMHBI, TOYHOCTh NpuOmmKkeHus. Okpyrienue uncen. [Ipukunka u omeHka
pe3yJIbTaTOB BBIYMCIICHUI
2 YpaBHEHUs U HEPABEHCTBA
2.1 YpaBHEHUs C OJHOU IIEPEMEHHOU
2.2 JInnelinoe ypaBHeHue. PelieHne ypaBHEHUH, CBOAAIIUXCS K JIMHEHHBIM
23 KBanpaTtHoe ypaBHeHue. Pemienne ypaBHEHUH, CBOAAIIMXCS K KBaJpaTHBIM
2,4 bukBanpatHoe ypaBHeHue. llpumepbl pelleHUs ypaBHEHUMH TPETbe U
4eTBEPTOU CTENEHEW Pa3IoKEeHUEM Ha MHOKUTEIN
2.5 Pemenue qpoOHO-paliioHaNbHBIX YPaBHEHHUI
2.6 CucreMbl ypaBHEHU I
2.7 YpaBHEHHE ¢ IBYMs ITIEPEMEHHBIMU U €T0 Tpaduk
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2.8

Pemienue cucrem IByX JTUHEHHBIX YPAaBHEHUM C IBYMsI IEPEMEHHBIMU

Pemienue cucrem ABYX ypaBHEHHU, OJJHO M3 KOTOPBIX JIMHEHHOE, a Jpyroe —

2.9 .
BTOPOM CTENEHU

2.10 I'paduueckas MHTEpHIpPETALIUS CUCTEMBl YPAaBHEHUH C IBYMS IEPEMEHHBIMU

2.11 Pemenne TeKCTOBBIX 3a/1a4 aIreOpanyecKuM crocoooM

2.12 HucnoBble HEPABEHCTBA U UX CBOMCTBA

2.13 PeieHne MuHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOU

2.14 Pewienne cucreM JTMHENHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOU

2.15 KBanpaTHble HEpaBeHCTBA

516 I'paduueckass mHTepnpeTalysi HEPaBEHCTB M CHUCTEM HEPABEHCTB C JBYMs
' IIEPEMEHHBIMHU
3 DyHKIMU

31 KBagparnunas ¢yakuus, e€ rpabuk u cBoiictBa. [lapabosa, KOOpaWHATHI
' BEPIINHBI TapadoIbl, 0OCb CAMMETPUHN TTapadoIIbI

3.2 I'paduku pynkuuit y=kx, y=kx+b n ux cBoiicraa

33 I'paduku Gynkuuit y=k/x, y = x° 1 uX cBOWCTBA

34 I'paduku GyHKIUH , ¥ UX CBOMCTBA
4 YucnoBsle NOCIEA0BATENBHOCTH

41 Omnpenenenue u cnocoObl 33JaHUsT YUCIOBBIX MOCIEI0BATENbHOCTEH. 3aaHue
' II0CJIEI0BATENIBHOCTH PEKYPPEHTHOM hopMysol U popMyIioil n-ro uieHa

42 Apudmernueckas mnporpeccus. Dopmynel n-ro  wieHa apU(pMETHUECKOM
' IIPOIPECCUH, CYMMBI IIEPBBIX /1 YWICHOB

43 I'eomerpuueckass mporpeccus. DopMmyibl #-r0  WIEHa T'€OMETPUYECKON
' IIPOrPECCUH, CYMMBI IIEPBBIX /1 YWICHOB

44 N300pakeHre WiIeHOB apU(METHYECKOM W TIeOMETPUYECKOH IMpOrpeccuit
' TOYKAMU Ha KOOPJAMHATHOW MIIOCKOCTHU. JINHEWHBINA U 3KCITOHEHIIMAIBHBIA POCT

4.5 C1okHbIE IPOLIEHTHI
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ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHMSI OCHOBHOM OBPA30OBATEJILHON ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

Kon
NpoBepPsIeMoOro
TpeOOBaAHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTam
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOIO
o01ero oopazosanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUSMHU: MHOXECTBO, IOAMHOMXECTBO,
olepanyy HaJ MHOYKECTBaAaMH; YMEHHME OIEPUPOBATh IOHATHIMMU:
rpad, cBs3HBIA Tpad, AepeBo, LMKI, MPUMEHITh UX IpPU PEIICHUU
3aJa4; YMEHHUE UCIOIb30BaTh TpauuecKoe MpeiCcTaBIeHUe MHOXKECTB
JUISL OITUCAHMS pealbHBIX MPOIECCOB U SBJICHUI, MPU PELICHUH 3a7a4
U3 IPYruX y4eOHBIX MPEAMETOB

YMeHHe onepupoBaTh MOHATUAMM: OIPEACICHUE, aKCHOMa, TEOpEMA,
JOKa3aTelIbCTBO; YMEHUE PpACIIO3HABaTb HWCTUHHBIE W JIOXKHBIE
BBICKA3bIBAaHUSA, INPUBOJUTH IMPUMEPHI U KOHTPIPUMEPHL, CTPOUTH
BBICKA3bIBaHUS U OTPUIIAHKS BBICKA3bIBAHUN

YMeHue ornepupoBaTh MOHATHSAMU: HATYPAJIBHOE YHUCIO, IPOCTOE U
COCTaBHOE YHCIIO, JEJIUMOCTh HATYpaJlbHBIX YHUCEN, IPU3HAKU
JeIMMOCTH, 1IEJI0€ YHCIIO, MOJYJh 4YKCla, OOBIKHOBEHHas ApoOb U
JecsITHYHas OpoOb, CTAHIAPTHBIA BUJ YHCIA, PAMOHAIBHOE YHCIIO,
UppalMOHAIFHOE YHUCIO, apu(MeTHYecKud KBaJApaTHBI KOpPEHb;
YMEHUE BBINOJHATH JEUCTBUS C  YWUCIAMU, CpPaBHUBATh U
YHOOPSAIOYMBATh YHWCIA, MPEACTABIATh 4YUCIAa HA KOOPAMHATHOU
NpsIMOM, OKPYIJIATH 4YHUCHA; YMEHHE JelaThb MNPUKUAKY U OLEHKY
pe3yibTaTa BBIYUCICHUN

VYMeHHue onepupoBaTh MOHATHSAMHU: CTETEHb C LEJIBIM ITOKa3aTeleM,
apu(pMeTHYECKUI KBaJpaTHBII KOpEeHb, MHOTOWICH, ajredpanyeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJlbHOW CTEIEHU
Oosbllle €IMHUIBI;, YMEHHME BBINOMHATH PACUYETBl 1O (OpMyIam,
npeoOpa3oBaHUs LENbIX, JIpOOHO-PAallMOHATBHBIX BBIPAOKEHUH U
BBIPQKEHUI C KOPHSAMH, Pa30oKEHHE MHOTOWJICHA HAa MHOXXUTEIH, B
TOM 4HCJIE€ C HCHONb30BaHWEM (GOPMYN pPAa3HOCTH KBAJpaToB U
KBaJ[paTa CyMMBI H Pa3HOCTH

YMeHHe onepupoBaTh MOHATUSAMU: YUCIOBOE PABEHCTBO, YPAaBHEHUE C
OJIHOM TIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHME pellaTh JIMHEHHbIE U KBaJApaTHbIE YpaBHEHHS,
IpOOHO-pALlMOHATIBHBIE YPAaBHEHUS C OJHOH INEPEMEHHOW, CHCTEMBI
IBYX JIMHEHHBIX YpaBHCHUH, JIMHEHWHBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble M JpPOOHO-pAllMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOH, B TOM UYHCJE€ IPU PELIEHUH 3a/1a4 U3 APYTrux MpeIMETOB
U TIPaKTUYECKUX 3aJad; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
OpSMyI0 M KOOPAMHATHYIO IUIOCKOCTH JUIS HM300paKeHUs pelCHHM
YPaBHEHHM, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUIMEU: QYHKIMS, rpaduk QyHKIIUH, HYIH
byHKIUY, MIPOMEKYTKH 3HAKOIOCTOSIHCTBA, MPOMEKYTKH
BO3pacTaHusi, yOBIBaHWs, HAWOOJbIIEE ¥ HaWMCHbIIEE 3HAUYCHHS
byHKIIY; YMEHHE OTIepUpPOBAThH TOHSTUSIMH: npsimast
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MPONOPIIMOHAILHOCTD, JTHHEWHAs (QYHKIUS, KBaApaTudHas (OyHKIIHS,
oOpaTHasi TPOMOPLUOHANBHOCTb, Mapaboja, rumepoosna; ymeHue
CTpouTh rpaduku GYHKIIHUHA, UCTIOIB30BaTh TPA(UKH Il OTIPEACIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHUMOCTEH, Il PELICHHs 3a/1a4 U3 JAPYTHX
YU4eOHBIX TIPEAMETOB M pPEaTbHON JKU3HH; YMCHHE BBIPAXKATh
(dbopmMynaMu 3aBUCUMOCTH MEX]Ty BETMUYUHAMU

Ymenue OIIepupOBATH HNOHSTUSMHU: I10CJIE0BATENBHOCTD,
apudmernyeckass U TeOMeTpuYeckas  IMPOTPEecCUU;  YMEHHUE
MCIOJIb30BaTh CBOMCTBA MOCIENOBATENbHOCTEH, (HOPMYIBI CYMMBI U
o0miero 4jeHa MpU pelIeHUH 3a/ad, B TOM 4YHCIEe 3ajady U3 APYTUx
y4eOHBIX IPEMETOB U PEeaTbHOM KU3HU

YMeHue pemarb 3a7aud pa3HbIX THUIOB (B TOM YHUCJIE HA MPOILEHTHI,
IO WM 4YacTH, JBUXKEHHE, padoTy, LEHy TOBApOB MU CTOMMOCTh
MOKYTIOK U yCIyT, HAJIOTH, 3a7]a41 U3 00JIaCTH YIPaBIECHUS JIMYHBIMU U
ceMeHbIMU  (UHAHCAMM); YMEHHE  COCTABJIATH  BBIPAXKEHUS,
YpaBHEHHUs, HEpPAaBEHCTBA M CHCTEMbl [0 YCJIOBHUIO 3aJayd,
UCCIIEIOBAaTh MOJIyUEHHOE PEIlIEHHE W OLEHUBAThH MPaBAONOA00HOCTh
MOJTYYEHHBIX PE3YJIHTATOB

YMeHue onepupoBaTh MOHATHAMU: (GHUrypa, TOUKa, OTPE3OK, MpsiMasd,
Jyd, JJOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYTOJIbHHUK, paBHOOCAPEHHBIIN
U PaBHOCTOPOHHHUM TPEYroIbHHUKH, MPSIMOYTOJIbHBIA TPEYTrONbHUK,
MeqIuaHa, OMCCEKTpHCa W BBICOTA TPEYrONbHUKA, YETHIPEXYTOIbHUK,
napajiesiorpaMM, pomMO, TPSMOYTOJbHHUK, KBajJpaT, Tpameuus;
OKPYKHOCTB, KPYT, KacaTelbHast; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH
¢urypamu; ymMeHue pemarhb 3aJaud, B TOM YHCJE U3 MOBCEIHEBHOU
KW3HU, Ha HAXOXJCHWE I'€OMETPUYECKUX BEIHYUH C HPUMEHEHHEM
M3YYEHHBIX CBOMCTB (UTyp M (PaKkToB

10

YMeHue OomnepupoBaTh IOHATUSAMHU: PaBEHCTBO (UTYpP, PaBEHCTBO
TPEYTOJILHUKOB; TMapaJUICIbHOCTh W TEPICHIUKYISIPHOCTh TIPSMBIX,
Yrojl MeXAy IpsAMBIMHU, IEPHCHAUKYIAP, HAKIOHHAs, MPOEKLNs,
nogobue Guryp, mogo0HbIE TPEYTOJIbHUKHA, CAHMMETPHSI OTHOCHTEIILHO
TOYKHM U IPSIMOM; YMEHHE pPaclO3HaBaTb PAaBEHCTBO, CUMMETPHUIO U
nonobue (Guryp, mapajuieTbHOCTh M MEPIEHIUKYISIPHOCTD TPSMBIX B
OKpY>KaloIieM MHUpe

11

YMeHue onepupoBaTh MOHATUAMM: JUIMHA, PACCTOSHHUE, YIOJ
(BenMuMHA yTJIa, CHHYC M KOCHMHYC yTJIa TPEYroJIbHHKA), TUIOIIAb;
YMEHHE OILEHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHpE; YMEHUE TPUMEHATh (GOPMYNIBl TMepuMeTpa M IUIOMATH
MHOTOYTOJbHUKOB, JJIUHBI OKPYKHOCTH W IUIOIMIATX Kpyra, oObema
MPSAMOYTOJIBHOTO MapaJiieJeNuneaa; yYMEHHE TPUMEHSITh MNPU3HAKU
PaBEHCTBA TPEYIrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYIrOJIbHUKA,
teopemy Iludaropa, TpuroHOMETpUUECKHE COOTHOIIEHUS  JJIA
BBIYMCIICHHS JUIMH, PACCTOSIHUM, TUIOANEH

12

YMmenue wu3o0paxkaTh IUIOCKME (UTYpHl M HMX KOMOWHAIHMH,
IPOCTPAaHCTBEHHBIE (UTYpBI OT pPYKH, C TIOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB IO TEKCTOBOMY WIIH
CHMBOJIbHOMY ONFICaHHIO

13

YMeHnue onepupoBaThb MOHATHSAMH: TPSAMOYTOjJbHash — cHUcTeMa
KOOpJAMHAT, KOOPAMHAThl TOYKH, BEKTOp, CyMMa BEKTOPOB,
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IIPOU3BEICHNE BEKTOPA HA YHCIIO0, CKATSIPHOE MPOU3BEICHUE BEKTOPOB;
YMEHHUE HCIO0JIb30BaTh BEKTOPBI U KOOPJAUHATHI U NPEIACTaBICHUS
JAHHBIX W pELIeHUs 3aJad, B TOM 4YHCIE M3 JPYruX Y4eOHbIX
IIPEAMETOB U PEaIbHOMN KU3HU

14

YMeHue omepupoBaTh IMOHSATUSMHU: CTOJIOMKOBBIE M  KPYTOBBIE
qUarpaMMbl, TaONWIBL, cpeaHee  apudMeTHYecKoe, MeIuaHa,
HauOoJplllee M HAaUMEHbIIEe 3HAYCHHUsS, pa3Max YHCIOBOr0 Habopa;
YMEHHE  W3BJICKaTh, HMHTEPIPETHPOBATH W  MPeoOPa3OBHIBATH
uH(pOpMaILIHMIO, TPEJCTABICHHYI0 B TabmuIlax W Ha JgUarpammax,
OTPaKAOIIYI0 CBOMCTBA M XapPaKTEPHUCTUKH PEaTbHBIX IPOIECCOB U
SBIICHUW; yMEHHE pacro3HaBaTh W3MCHYMBBIC BEIUYHHBI B
OKpYKafoIleM MUpPe

15

YMeHue omnepupoBaTh TMOHITHAMHU: CIYYalHBIA OMBIT (CIydalHBIN
HKCHEPUMEHT), 3JEMEHTapHOE COOBITHE (RJIEMEHTAPHBI HMCXO)
CIIy4alflHOTO OIbITA, CIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HAXOAMTh BEPOSATHOCTU CIYYalHBIX COOBITUH B OIBITAX C
PaBHOBO3MOKHBIMHU DJIEMEHTAapPHBIMU COOBITHUSIMH; YMEHHE pellaTh
3aJjaud METOJIOM OpPraHM30BAaHHOIO Tepedopa M ¢ HCIOJIb30BaHUEM
MpaBWjia YMHOXXEHHUS; YMEHHUE OIICHHBAThb BEPOSTHOCTH PEaJbHBIX
COOBITHI M SIBICHUH, MOHUMATh POJIb MPAKTHUYECKU TOCTOBEPHBIX U
MaJOBEPOATHBIX COOBITHI B OKpYXalolleM MHUpPE M B IKHU3HU;
3HAaKOMCTBO C TIOHSATHEM HE3aBHCHUMBIX COOBITHI; 3HaKOMCTBO C
3aKOHOM OOJIBIIINX YUCEJI U €T0 POJIbIO B MACCOBBIX SIBJICHUSIX

16

YMeHne BbIOMpaTh MOIXONSIIMNA W3YYEHHBIM METON U PEIICHUS
3aJa4u, HpI/IBOI[I/ITB HpI/IMepBI MAaTEMATUYCCKUX 3aKOHOM€pHOCT€ﬁ B
MIPUPOJIC M JKU3HH, PACIIO3HABATH MPOSBICHNE 3aKOHOB MaTEMaTUKHU B
I/ICKyCCTBe, OIINCBhIBATH OTACJIBHBIC BbIIAKOIIIUCCA pe3yanaTbl,
MOJTyYEHHBIE B XOJ€ Pa3BUTHS MaTEMaTHKH KaK HAayKH, MPUBOIUTH
[IPpUMEPBl MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN
Y BCEMUPHOW UCTOPUHU
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INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
1 Yucna v BBIYKCICHUS
1.1 Hatypanbnsle u nensle yncia. [Ipu3Haky 1eIMMOCTH HEIbIX YHCET
12 OObIKHOBEHHBIE W JECATHYHBIE  JpOOHM,  MPOIEHTHI, OECKOHEUHBIE
) MIePUOTUYECKHE IpoOU
13 Panmonaneupie uncia. ApudmMeTrudyeckue oOmepandd ¢ palroHaIbHBIMU
yHCJIaMU
1.4 JeiicTBuTenpHble yucia. Apu(METHUECKHE OINepaluud C JACHCTBUTEIbHBIMH
YUCIAMHU
15 [TpubnmxEnnbIe BBIMMCIICHNSA, TIPaBWIa OKPYIICHWS, MPUKMAKA H OLCHKa
pe3ysibTara BEIYMCIEHUN
2 AnrebpanuecKue BHIPAKCHUS
2.1 BykBeHHBIE BhIpayKeHUs! (BBIPAXKEHUS C IEPEMEHHBIMH )
29 Crenenp ¢ nenbIM mokazareiaeM. CTENEHb C palMOHAIBHBIM IOKa3aTeNeM.
' CBolicTBa CTENEHU
2.3 MHorouieHsl
2.4 Anrebpanyeckas 1po0b
25 Apudmernaeckuit KOpPEHb HaTypaJbHOU CTEIICHH. HevictBus c
apu(METHUECKUMH KOPHSIMHU HaTypaJIbHON CTENCHH
3 YpaBHEHMS U HEpaBEHCTBA
31 Hensie n IpoOHO-paloHabHbIE ypaBHEHHs. CHCTEMBI M COBOKYNHOCTHU
YpaBHEHUH
39 Llenbie u npoOHO-paloHaiIbHble HepaBeHCTBA. CHCTEMbl UM COBOKYIHOCTH
HEPABEHCTB
33 Pemienne TeKCTOBBIX 3a/1a4
4 UYucoBble NOCIEA0BATENBHOCTH
4.1 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHU OCIEA0BATEIHLHOCTEMN
49 Apudmernueckass M TeoMmerpuyeckas mnporpeccuu. DopMmyna  CIOXKHBIX
IIPOLICHTOB
5 DyHKIUU
Oynaknus, crnocoObl 3amaHus  GyHkumu. ['padux  dyakumm. OO6macTh
OTIpesieNIeHus] U MHOXKeCTBO 3HaueHuil pynkiuu. Hynmu gynkiun. IpomexyTku
5.1 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (GYHKIHH. MaKCUMyMBI H
MUHUMYMBI (yHKIMH. Hanbombinee W HauMeHbllee 3HAaueHUE (YHKIMHM Ha
IIPOMEXKYTKE
6 KoopauHatsl Ha npsiMOil ¥ TIIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapTOBBI KOOPAMHATHI HA MIJIOCKOCTH
7 I'eomeTpus
7.1 ["'eomerpuyeckue GUrypsl U UX CBOMCTBA

37




7.2 TpeyroabHUK
7.3 MHOroyrojibHUKH
7.4 OKpY>XHOCTb U KpYT'
7.5 N3MepeHne reoMeTpuueCKuX BEJTMYNH
7.6 BekTopel Ha II0CKOCTH
8 BeposaTHOCTh U cTaThCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepostHOCTB
8.3 KomMmOunaropuka
8.4 MHoxecTBa
8.5 I'padsr
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
IMPOLOECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIVI1 YYEHUKA

METOAUYECKUE MATEPHUAJIBI IJIS1 YUUTEJIA
Marematuka. BepossiTHOCTB U cTaTucTHKA. ba3oBeiil ypoBeHb B 24. Beiconkuii U.P, Suenko
nB

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
e Maremaruyeckue 3Tr0b! http://www.etudes.ru
e Ksanr (http://www.kvant.info)
e TIlopran Math.ru (http://www.math.ru/)
e Bcs anmeMeHtapHas MaremaTtuka: CpemHsisi  MareMaTH4ecKas HMHTEPHET-IIKOJIA
(http://www.bymath.net)
e MaremMaruka B TIOMOIIb INKOJBHHUKY M CTYACHTY (TECThl MO Maremaruke online)
(http://www.mathtest.ru)
e Caiit anementapHoit matematuku Jmutpus ['ymuna (http://www.mathnet.spb.ru)
e  Odumnmanpaeni uaGpopManuonublii moptan EI'D (http://www.ege.edu.ru/)
e CaiiT denepanbHOr0 HHCTUTYTA Mieaarornueckux uamepenuit (http://fipi.ru/)

Ipuio:xkenne. [IppuMepHbIe KOHTPOJIbHbIE PA0OTHI
Kontponbnas padora Nel

1. Pa3noxwure HAa MHOXKUTEIH KBaJIPATHBIA TPEXWICH:
a)y’ + 3y —40; 6) 9x’ — 2x —11.
2. Halinure Hyau GyHKIMU:
x* —2x
a)ffg) =Sx+4; 6)ft)= 37X

3. Haiigure obnactb onpeneneHus GyHKLIUH:

1
Vet _
By=x-8x+1 6) Sx'-3x-2, 5 Y=vV3x-5

5

4. Ioctpoiite rpaduk GyHKITAN X ¥ ONMIIUTE €¢ CBOWCTRA.

2x? —=5x—12

5. Cokparure 1podb x> —16

Kontponbnas padora Ne2
1. Pemmnte HepaBeHCTBO:

a) 3x-2x-5>0; 6)x° + 6x+ 9 <0; B) —x’ + 6x > 0.
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2. Pemute HepaBEeHCTBO METOIOM MHTEPBAJIOB:
x+1
—=<0
&) (-3 + 370, 6) 772
3. Pemure ypaBHEeHMeE:

X’ —I13x=0;, O)x'-7+12=0.

4. HpI/I KaKuX 3HAUYCHUAX X UMCCT CMBICJI BBIPAKCHUC!

1
a) V(3—2Xj(.x+7j 6) \/x2—4x+4?

a-—3 a+1 a’+11

5. TIpu Kakux 3HAUYEHUAX a cymma apobeit 4 + l ya-2 paBHa Ipoou a’—a-2 ?
Kontponsnas padota Ne3
x—y=5;
x* =15 y =109.

1. Pemre cuctemy ypaBHeHHI

2. TIpsMOyTOJIbHBIN YyUacTOK 3eMiu momaapio 3000 M? 06GHECEH U3TOPOJIBIO, JUTMHA KOTOPOii paBHa 220

M. HalinuTe 1uinHy ¥ IMPHHY 3TOTO y4acTKa.

x*+y?=9;

2
L x4+ y=3.
3. Pemmre rpaduueckn cucteMy ypaBHEHUH

L

—X

4. He BBINONHSAS TOCTPOCHUSA, HAWAUTE KOOPAMHATHI TOUEK IIEPECEUCHUS MapadoIbl y = 2 oy IpsIMOK

= 3x-4.

KonTponbHas pabota Ne4,

1. Haiigute 37 — i wieH apupMETHUSCKOMN MPOrPecCUuu ( an), MepBbINA YJIeH KOTOPOU paBeH 75, a
pa3HOCTb paBHa — 2.

2. Haligute cymMMy MEepBBIX IBAIIATH MIECTH WICHOB apU(MMETHIECKOM TIPOTPEeCcCHu ( Cn): 7;11; .

3. Haiinute nepBbIii TONOXKUTENBHBIN WieH apuMETHYECKOH MPOrpeccuu ( an), ecmas=-71,d

=0,5.
4. HaiioguTe pa3HOCTh U IEPBBIA WICH apUPMETHICCKOMN IMPOTPECCHH ( an), ecm A7 =57, A5 =53.

5. Haligute cymMMy Bcex HaTypaJIbHBIX JBY3HAUHBIX YUCET,

KPaTHBIX TPEM.
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Kontponbras padora Ne5
TTocieqoBaTenbHOCTE (bn) — reoMeTpuIecKas mporpeccus. Harmure bo, ecnu bj=-24u q =0,5.

1. Haiigute cyMMy MEpBBIX IMIECTH WICHOB T€OMETPHIECKON ITPOTPECCHH (xn) MEePBbINA YJIeH
KOTOpOH paBeH — 9, a 3HaMeHaTesNb paBeH — 2.

2. Haligute cyMMy MepBBIX BOCBMH WICHOB reOMEeTpHUUIECKOM nporpeccun: 36; - 18; 9; ...

b

1

3. HaiiguTe neBITHIN WIEH TEOMETPHUICCKON MPOTPECCUH ( bn, ), ecu b3= 3 ; bs=-9.

4. Mexnay uncinamu 6 u 486 BCTaBbTE TAKUE TPU YUCIIA, YTOOBI OHM BMECTE C JTAHHBIMH YUCIIAMU
00pa3oBaIN reOMETPUIECKYIO PO PECCHUIO.

41



		2025-05-30T13:20:35+0300
	Чередниченко Алла Васильевна




