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IMMOACHUTEJIBHASA 3AIINCKA

Anrebpa sBIS€TCS OJHUM M3 OMNOPHBIX KYpPCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHA 00eCleYynBaeT U3YYCHHUE JIPYTUX TUCIUILIUH KaK €CTeCTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOIUMO IS
MPOJOJDKEHNST 00pa3oBaHWsl W Uil TOBCEIHEBHOW O KM3HU. Pasputne y
00ydJaronuxcsi HAy4HBIX TMPEACTABICHHH O TPOUCXOXKICHUH U CYIIHOCTH
anreOpanyecknux abCTpakiuii, crmoco0e OTpaKeHUsT MaTeMaTH4YeCKOW HayKon
SBJICHUM W TIPOLIECCOB B TMPHUPOJE M OONIECTBE, pPOJIM MAaTEMaTUYECKOIro
MOJEIMPOBAaHUS B HAyYHOM TIO3HAHWM ©W B TMPAKTHKE CIIOCOOCTBYET
(GbOpMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUSI M KaUue€CTB MBIIUICHUS, HEOOXOIUMBIX
JUISL  aJanTalid B COBPEMEHHOM mHdpoBoM oOmiecTBe. M3ydenune anreOps
obOecrieunBaeT  pa3BUTHE yMEHHUS  HaOmoAaTh, CpaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, Tpedyer KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBAaTh CBOW JICHCTBUS, BBIBOJIBI, (HOPMYIUPOBATH
yTBepkaeHns. OcBoeHne Kypca anreOpsl oOecTieunBacT pPa3BUTHE JIOTHYECKOTO
MBIIIJICHUS OOYYaIOIIUXCS: OHU HUCIONB3YIOT JIEIyKTUBHbIE W WHIYKTUBHbBIC
paccykJieHus, o00OIeHre W KOHKPETU3alMI0, a0CTparupoBaHUE M aHAJIOTHUIO.
OOyuenue anreOpe mpeanoyiaraeT 3HAYUTEIBHBIM OO0BEM CaMOCTOATEIHLHOMN
JESITENIHOCTH  OOYyYaroIMXCsl, TMOATOMY CAaMOCTOSTENbHOE peIIeHHue 3ajad
00yJaronMMuUCs SBIISIETCS pealn3aluen JesTeIbHOCTHOTO MIPUHITUIIA O0YUCHHUS.

B crpykrype mnporpammel yueOHOro Kypca «Auredbpa» yriyoi€HHOTO
W3YYEHUsSI OCHOBHOE MECTO 3aHHUMAIOT COJACP)KATEIbHO-METOJIUYECKUE JIMHUU:
«HYucna ©  BBIYUCICHUS», «ANTeOpanuecKkue BBIPAKECHUS», «YPaBHEHHUS U
HEpaBEHCTBa», «DyHkuuu». Kaxmas U3 3THX COJepKaTeIbHO-METOIUYECKUX
JIMHUW pa3BUBAETCS HA MPOTSIKEHUU TPEX JIET U3YUEHHUS Kypca, B3aUMOJICUCTBYS C
JPYTUMHU €ro JUHUusSMU. B Xxoje u3ydeHuss Kypca OOydaromIMMCSl MPUXOJIUTCS
JIOTUYECKHU PacCyX1aTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B cBs3U
C 3THM B MPOTpaMMy y4eOHOTO Kypca «Anredpa» BKIFOYEHBI HEKOTOPHIC OCHOBBI
JIOTUKHW, TIPEJCTABICHHBIE BO BCEX OCHOBHBIX pa3leiax MaTeMaTH4YeCKOro
o0pa3oBaHMsi M  CIIOCOOCTBYIOIIME  OBJIQJICHUIO  OOYYaIOIIMMUCS  OCHOB
YHUBEPCAIIBHOTO MaTeMaTH4YecKoro s3bika. CoaepiKaTelbHOW W CTPYKTYpHOM
O0COOCHHOCTBIO y4eOHOTrO Kypca «AJredpa» SBIAETCS €ro HHTETPHUPOBAHHBIN
XapakTep.

Conepxxanue muHUM «Yucna ©  BBIYMCICHUS» CIYKUAT OCHOBOM JUJIA
JANbHEHIIEr0 U3y4YeHUs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyUYarOIIMXCA
JIOTUYECKOTO MBINUICHUS, (OPMUPOBAHUIO YMEHHS MOJIb30BATHCS aJrOpUTMaMHu, a
TaKke MPUOOPETECHUIO MPAKTUUYECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TOBCETHEBHOM
KU3HH. Pa3BUTHE MOHATHSA O YHCIIC HA YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHUs
CBS3aHO C PAIMOHAIHLHBIMU W HPPALMOHATBHBIMU YHUCIAMH, (HOPMUPOBAHUEM



IPEACTABICHUN O JEHCTBUTEIBHOM YHCIIE. 3aBEPLICHUE OCBOCHHS YHUCIOBOMU
JMHUHA OTHECEHO K CpeHeMy o01ieMy 00pa30BaHUIo.

Conepxanue JByX alreOpanyecKux JUHUN — « ATreOpandecKue BhIPaKCHUS
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (hOPMUPOBAHMIO Yy OOYyUarOLIUXCA
MaTEeMaTHUYECKOro amnmnapara, HeoOXOAMMOIO JUIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXXHBIX MPEAMETOB U OKpYXkaloliei peanbHOCTH. Ha ypoBHE OCHOBHOTO 00111Er0
oOpa3oBaHusl y4eOHBI MaTepuajd TPYNIUPYETCS BOKPYT  PalMOHAIBHBIX
BBIpOKEHHUI. AjreOpa IEMOHCTpUPYET 3HAYEHHWE MATEMaTUKU Kak s3bIKa s
IIOCTPOEHUSI MATEMAaTHYECKUX MOJEJIEH, ONMCAaHUs IIPOLIECCOB M  SIBJICHUU
peasibHOro Mupa. B 3amaun oOydeHus anreOpe BXOIAT TaKXKe JalbHEWIIee
pa3BUTHE AITOPUTMUYECKOTO MBIIUICHUS, HEOOXOAMMOTO, B YAaCTHOCTH, IS
OCBOGHHMSI Kypca UWHGOPMATUKH, U OBIAJCHHE HAaBBIKAMU JIEIyKTUBHBIX
paccyxnaenuii. [IpeoOpazoBanne CHMBOJBHBIX (HOPM CHOCOOCTBYET Pa3BUTHUIO
BOOOpaKEHUs, CIIOCOOHOCTEN K MaTeMaTHYECKOMY TBOPUECTBY.

Conepxxanue QyHKIMOHAIbHO-TpaUUECKON JIMHUU HALIEJICHO Ha MOJIy4eHHE
oOyJaromuMucs 3HaHUN 0 QYHKIMAX KaK BaKHEUIEH MaTeMaTHYeCKOW MOJENd
JUISL OTUCAHUS U UCCIEAOBaHUS pa3HOOOPa3HBIX MPOLECCOB U SIBJICHUN B MPUPOJIE
u oduectBe. M3yueHne marepuana CHocOOCTBYET Pa3BUTHIO Yy OOy4arouuxcs
YMEHUS UCIIONIB30BaTh PA3JINYHbIE BBIPA3UTENIBHBIC CPEACTBA A3bIKA MATEMATUKH —
CJIOBECHOI'0, CHMBOJIMYECKOTO, IrpaMuecKkoro, BHOCUT BKJIaJ B (OPMUPOBAHUE
IPEICTABICHUI O POJIM MATEMAaTUKU B PA3BUTHH LIMBUIIN3ALUU U KYJIbTYPHI.

VYriyOnéHubIit Kypc anreopbl XapaKTEepU3yeTCs U3yYECHHEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO arapara U CBA3aHHBIX C HHUM METOJIOB
pemieHus 3agad. AnreOpa SBISETCS A3BIKOM JJI  ONMCAaHUA OOBEKTOB M
3aKOHOMEPHOCTEH, CIIY)KAT OCHOBOM MaTeMaTH4ecKoro mojaenupoBaHus. [lpu
TOM CcaMH OOBEKTHl MAaTEMaTHYECKHX YMO3AKIIOUCHHH M TPUHATHIE B airedpe
OpaBWia UX KOHCTPYHPOBAHMS CHOCOOCTBYIOT (OPMHUPOBAHUIO yMEHUMH
000OCHOBBIBATh M JI0Ka3bIBaTh CYKJECHUS, pa3BUBAIOT MATEMATUYECKYIO UHTYUIUIO,
KpPaTKO M HarJISIIHO PAaCKPBIBAIOT MEXAHW3M JIOTMYECKHUX MOCTPOCHHM M y4yaT HX
npuMeHeHuto. Tem campiM anredpa 3aHUMaeT OJHO W3 BEAYIIUX MECT B
(dbopMUpOBaHUN HAYYHO-TEOPETUIECKOTO MBIIIJICHHUS 00YJarOIINXCSI.

CornacHo yueOHOMYy IJIaHy B 7-9 Kjaccax H3ydaeTcsi Y4YeOHBIH Kypce
«Anre0Opa», KOTOpbIA BKIIIOUAET CIIEAYIOIIME OCHOBHBIE pa3leibl COJACPKAHUS:
«Uucna u BBIUKACIEHUS», «ANTeOpanyecKHe BBIPAXKEHUS», «YPaBHEHHS U
HEPaBEHCTBA», « DyHKLIIUW.

Ha u3yuenue yueOHoro kypca «Anredpa» oroautcs 408 yacos: B 7 kiacce
— 136 4gacoB (4 yaca B HeJeno), B 8 kiacce — 136 vacoB (4 yaca B Heneno), B 9
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA
7 KJIIACC

Yucsia v BIYMCIIEHUS

Panmonanbabie uncia. CpaBHEHHE, YNOPSAIOYMBAHHE U apU(METHUYECKUE
JEUCTBUS C pallMOHAIBHBIMU YucaaMu. YucioBas nmpsiMasi, MOJIyJIb YHCIIA.

CreneHb C HaTypajJbHbIM IIOKa3aTeleM M €€ CBOWMCTBA. 3alHUCh YKCIA B
NECATUIHOHN ITO3UIIMOHHON CUCTEME CUHUCIICHUS.

Pemenue TEKCTOBBIX 3a/1a4d apupMeTHYecKuM crocodoM. Pemenue 3agau u3
peanbHOM MPaKTUKU HA YacTH, HA JAPOOU, HA MPOIEHTHI, TPUMEHEHUE OTHOIICHHI
U TPOTNOPIUN MpU pEelIeHUH 3ajlad, pEIIeHHe 3ajad Ha JIBIKEHHE, padorTy,
MOKYTIKH, HAJIOTH.

JlenmumocTsb 1eabix uyncesl. CBOMCTBA ICIUMOCTH.

[IpocTeie U cocTaBHble uuciaa. UYETHble W HEYETHbIE uucia. [IpusHaku
nenuMmoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku AEIUMOCTH CYMMBI M
MPOU3BEACHUS LIEbIX YHCEII IIPU PELIEHUU 3a/1a4 C MPAKTUYECKUM COJICPKAHUEM.

HaunGompmuii oOnuii 1enuTenh ¥ HaMMEHbIIIee 001Iee KpaTHOE BYX YHCE].
B3aumHo npocteie yncna. Anroput™ EBkinpa.

Jlenenue ¢ octaTkoM. Apru(pMETHIECKUE OTIEPAIIMH HAJl OCTAaTKaAMHU.

AnredpanvecKue BbIPAKEHUSI

BripaxkeHne ¢ NEepeMEHHBIMH. 3HAYEHUE BBIPAKEHUS C IEPEMEHHBIMHU.
[IpencraBieHre 3aBUCUMOCTH MEK]1y BEJIMUMHAMH B BUJI€ POPMYJIBI.

ToxaectBo. ToxaecTBeHHbBIE TTPeoOpa30BaHMs ANTeOPANICSCKIX BBIPAKEHUH.
JloKa3aTeabCTBO TOKAECTB.

Opnowiensl. OJHOWIEH cTaHAAPTHOrO BUia. CTENEHb OJHOWICHA.

Muorounensl. MHoOrousieH craHgapTHOro Bujaa. (CTENneHb MHOTrOWICHA.
CnoxeHue, BBIYUTAHUE, YMHOXXEHUE U JIeJieHhe MHOrowieHoB. [IpeoOpazoBanue
1[EJIOTO BhIpakeHUs B MHOTOWIeH. KopHU MHOrouJsIeHa.

@opMyJIbl COKPAIIEHHOTO YMHOKEHHS: KBaApaT CyMMbI U KBaApaT Pa3HOCTH
JIBYX BBIpaKEHUH, Ky0 CyMMBI U KyO pa3sHOCTH JBYX BBIpAXEHUH, pPa3HOCTb
KBaJ[paTOB JIBYX BbIPaKEHUM, MPOU3BEICHUE PA3HOCTH U CYMMBI ABYX BBIPOXKCHUH,
CyMMa U Pa3HOCTh KyOOB JBYX BBIPKCHUM.

Pa3noxxeHne MHOTOUJIEHA HA MHOXKUTENU. BriHECEHHE 00111eTO0 MHOXKUTES 32
CKOOKH. MeTos rpylImUpOBKH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHenue ¢ onHou nepemeHHor. Kopenb ypaBHeHus. CBOMCTBA ypaBHEHHI
C OOHOM IIEpEMEHHOW. PaBHOCWJIBHOCTP ypaBHEHMH. YpaBHEHHE  Kak
MaTeMaTU4YEeCKasi MOJEINIb PEAIbHOW CUTYaIlNH.



JluHeniHOe ypaBHEHHE C OJHOW NEPEMEHHOM. UMCIO0 KOpPHEW IJIMHEHHOIO
ypaBHEHHMs. PemeHne TEKCTOBBIX 3aJad C IOMOLIBIO JIMHEWHBIX YpPABHEHH.
JIuHeliHOE ypaBHEHME, COIEpKALIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEHHOTrO ypaBHEHUS C ABYMS
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YPAaBHEHMM C JBYMs I€PEMEHHBIMHU.
['padpuuecknii MeTON pEHIEHUs] CUCTEMBbl JIMHEWHBIX YpPaBHEHUWA C JBYyMS
IepeMEeHHBbIMU. Perenne cucTteM JIMHEWMHBIX YPABHEHHU C JBYMsI IEPEMEHHBIMU
METOAOM TIOJCTAHOBKM M METOJOM cloxeHus. (CucremMa JByX JIMHEMHBIX
YPaBHEHMH C IBYMs IIEPEMEHHBIMU KaK MOJECIIb PEAIbBHOW CUTYalIUH.

DOyHKUIMHA

Koopaunara Touku Ha npsiMou. YUCIOBBIE TPOMEXKYTKHU. PaccTosiHre Mex Iy
JIBYMsI TOUKAMU KOOPAUHATHOM IIPSIMOM.

[IpsimoyronbHasi cucremMa KOOpAMHAT. AOcCIcca W OpAuHATa TOYKHM Ha
KOOpAMHATHOM TuIocKOCTH. [IpuMepsl rpadgukos, 3agaHHbix (Gopmynamu. UrteHue
rpaMKOB peasibHbIX 3aBUCUMOCTEH.

OyHKIMOHAIbHBIE 3aBUCUMOCTH MEXJy BeauunHamu. lloHstne QyHKOuu.
@OyHKIUS Kak MareMmarhuueckas MoOJeNlb peajdbHoro mpouecca. OO0nacTh
ompeneneHuss W obOnacth 3HadeHuM GyHkuu. CrocoObl 3amanus GYHKIUU.
I'paduk pynkuuu. Ilonarus MakcuMyma ¥ MUHUMYyMa, BO3pacTaHUsl U yObIBaHUS
Ha [IPUMEpax peaIbHbIX 3aBUCUMOCTEN.

Jluneitnas Qynkuusa, e€ cpoiictBa. ['padux nuueirnoit (ynkumu. I'padpuk
bynkun y = |x|. Kycouno-3amannpie QyHKIHH.

8 KVIACC

Yuciia ¥ BIYMCICHUSA

KBaapatHbie KOpHU. Apu(pMETHUECKUI KBaAPATHBIA KOPEHb U €ro CBOICTBA.
[loHATHE HMppanUOHAIBHOrO 4ucia. J(eMCTBHS € HMppalMOHAJIBHBIMA YHUCIAMU.
CBolicTBa IEUCTBUIN C HPPALMOHAIBHBIMYA YrciaMu. CpaBHEHHE UPPALMOHAIBHBIX
qHUCel.

[IpencraBiieHuss O PpACIIMPEHUAX YHUCIOBBIX MHOXKECTB. MHOXecTBa
HATypaJlbHBIX, LIEJbIX, PAMOHAJIBHBIX, JEHCTBUTENBHBIX Yncen. CpaBHEHUE YNCEIL.
YucnoBble MPOMEKYTKH.

HevictBuss ¢ ocratkamu. Octatku creneHe. lIpuMeHeHme oOcCTaTkoB K
PELIECHNIO YPaBHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a/a4.

Pa3mepbl OOBEKTOB OKpYXKAIOUIETO MHpa, AJIUTENBHOCTh IHPOIECCOB B
OKpy»katromeM Mupe. CTaHIapTHBIN BU YUCIIA.

AJuiredOpanvecKue BbIPaKeHUs!

Anrebpanyeckass apoOb. JlomycTHMble 3HAa4YeHHs] NEPEMEHHBIX B JAPOOHO-
palMoHaIbHBIX BbIpaKeHUsAX. (OCHOBHOE CBOWCTBO anreOpanyeckod Jpoowu.



CrnoxeHue, BBIYMTAHHWE, YMHOXXEHHE U JeJieHHEe anreOpanueckux ApoOei.
Brigenenne menoit yactu aareOpandeckoi 1poomu.

Panmonaneubie BBIPAXKEHUS. ToXIeCTBEHHbIE npeodpa3zoBaHUs
PalMOHAIBHBIX BBIPAKEHUH.

JlomycTuMBbIE 3HA4YE€HMsI IEPEMEHHBIX B  BBIPAXKECHUAX, COJEpXKAIIMX
apudmMeTnyeckue KBaapaTHblE KOpPHH. TOXJeCTBEHHbIE MpeoOpa3oBaHUs
BBIPAKEHUI, COIEpKAIIMX apU(PMETUYECKHE KBAJPATHBIE KOPHHU.

CreneHb ¢ LETbIM MOKa3aTeaeM U e€ cBoiicTBa. [IpeoOpazoBaHue BhIpaXeHUI,
COZEPIKAILMX CTEIICHHU.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @dopMyrna KOpHEW KBaJApaTHOTO YypaBHEHMUS.
KonnuecTBO neNCTBUTENBHBIX KOPHEW KBaJpaTHOro ypaBHeHUs. Teopema Buera.
VYpaBHEHU, CBOJUMBIE K TMHEHHBIM YPABHEHHSIM WM K KBaJIPATHBIM YPaBHEHUSIM.
KBagpatHoe ypaBHEHHE ¢ mapaMeTpoM. PelleHne TEeKCTOBBIX 3a/1ad C ITOMOIIBIO
KBa/IPAaTHBIX YPABHEHUM.

JlpoOHO-parmoHaIbHBIE  ypaBHEHUS. Pemienne  IpoOHO-panroHaTBHBIX
ypaBHEHUHU. PelieHne TEKCTOBBIX 3aJad C TOMOINBIO IPOOHO-PAIIMOHAIBHBIX
ypaBHeHUH. ['paduueckast uHTEpHpeTaus ypaBHEHUH ¢ JBYMsI IEPEMEHHBIMU.

UYucnossle HepaBeHCTBA. CBOKCTBA YMCIOBBIX HEPABEHCTB.

HepasenctBo ¢ nepemenHoi. Ctporue u HecTporue HepaBeHcTBa. Cl0KeHne
U YMHOXXEHHME YHCIOBbIX HepaBeHCTB. OLEHWBAaHUE 3HAYEHUS BBIPAKEHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[loHATHE O pelIeHHM HEpaBEeHCTBA € OJHOM IIepeMEHHOW. MHOXECTBO
pelIeHnil HepaBeHCTBA. PaBHOCUIIbHBIE HEPABEHCTBA.

JIuHelHOE HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOYKECTBA €T0 PEIICHUM.
Penienne TMHENHBIX HEPABEHCTB C OJHOU NepeMeHHON. CHCTEMBI M COBOKYITHOCTH
JIMHENHBIX HEPAaBEHCTB C OJHOM IE€peMEHHOM. PemeHue TEKCTOBBIX 3amad C
IIOMOILBIO JINHEWHBIX HEPABEHCTB C OJHOW ITEPEMEHHOM.

DOyHKIUN

OobnacTh onpeAeneHuss 1 MHOXECTBO 3HaUeHUH QyHKuu. CriocoObl 3a1aHus
bynxuit. ['padux ¢pysnkun. Urenue cBoiicTB pyHkun 1o e€ rpadpuxy. [Ipumepst
rpa¢ukoB QyHKIUHN, OTPAKAIOLUIUX PEATIbHBIE TPOLIECCHI.

JluneitHas ¢QyHkuua. @DYHKIUM, ONMCHIBAOIIKE NPSIMYI0 U OOpaTHYIO
POMOPIIMOHATIFHBIC 3aBUCUMOCTH, UX TPaPUKH.

Oynxipn y = kx, y =kx + b, y =k/x, y = x3, y = Vx, y = |x| # ux cBoiicrsa.
KycouHno-3aiannbie yHKIUY.

9 KJIACC

Yucaa 1 BEIYUCJICHUSA



Kopenp n-ii crenenm u ero cBoicrBa. CTeneHb C palMOHAIBHBIM
IIOKa3aTeIeM U €€ CBOMCTBA.

AJuiredOpanvecKue BbIPaKeHUs!

ToxnaecTBeHHble NpeoOpa3oBaHUs BBIPAXKEHUN, COAEP)KAIIMX KOPEHb n-U
cTenieHu. ToXKIeCTBEHHbIE IPE0Opa30BaHuUs BbIPaXKEHUH, COAepKaIUX CTEIEHb C
palMOHAIBHBIM [TOKA3aTEIEM.

KBagpatneii TpéxuneH. KopHm kBagpaTtHOro TtpéxwieHa. PasnoxxeHwne
KBaIPAaTHOTO TPEXWICHA HA TUHEHHbBIE MHOKUTENH.

YpaBHeHUS U HEPABEHCTBA

bukBanpaTtHsle ypaBHeHuUs. [Ipumepsl TpUMEHEHUN METOIOB PABHOCUIIBHBIX
npeoOpa3oBaHuii, 3aMEHBI TMEPEMEHHOW, TpaUuecKoro MeToAa MpH PEeIICHUU
ypaBHEHUM 3-U U 4-U CTENICHEM.

Pemenue npoOHO-paliMOHABHBIX YPaBHEHUH.

Pemrenne cucrem ypaBHEHMI ¢ JByMs IEPEMEHHBIMU. PelieHne npoctenmmx
CUCTEM HEJIIMHEWHBIX YpaBHEHHM C JByMs nepeMeHHbIMU. ['paduueckuii Meron
pEelIeHUs] CUCTEMbl HEJTMHEHHBIX ypaBHEHUN C JByMs nepeMeHHbIMU. Cucrema
JIBYX HEJIMHEWHBIX YPAaBHEHUU C ABYMS NEPEMEHHBIMH KAaK MOJEIb PEATBHOU
CUTYALUHU.

UucnoBble HepaBeHCTBA. PellleHre NMHENHBIX HEPaBEHCTB. [[0Ka3aTesbcTBO
HEPaBEHCTB.

KBagpaTHble HEpaBeHCTBA C OOHOM IEpeMEHHOM. PemieHue KBaapaTHBIX
HEPaBEHCTB IrpaMuecKUM METOAOM M METOJOM MHTEpPBajIoB. MeTOa MHTEPBAIOB
JUIsl pallMOHAIBHBIX HEPABEHCTB. IIpocTelimue HepaBeHCTBA ¢ TapaMETPOM.

PemreHne TeKCTOBBIX 3a7a4 ¢ TOMOILBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ 1ByMs IepeMeHHbIMU. PellleHne HepaBeHCTBA € JABYMs
nepeMeHHbIMU. CHCTEMBl HEPAaBEHCTB C JBYMs MEpEeMEHHbIMU. [ 'paduyeckuii
METOJI PELICHUS CUCTEM HEPABEHCTB C IBYMsI [IEPEMEHHBIMU.

DOyHKUIMHA

Oyukiusa.  CpoiictBa  (QyHKUMIA:  Hynd  (QYHKIUH,  [OPOMEXYTKH
3HAKOIOCTOSHCTBA (DYHKIIMHU, MPOMEXKYTKM BO3pacTaHus U yObIBaHUS (DyHKIINH,
4ETHBIE ¥ HeUETHBIE (YHKIINH, HanOOJbIIIee U HAaNMEHbIIIee 3HAYCHUSI (PYHKIIUH.

KBanparnunas ¢yHknus u e€ cBoicTBa. lcmosnb3oBaHHE CBOWCTB
KBaJpaTUuHOM  (QyHkumu Ui pemeHus 3anad.  [loctpoenuwe  rpaduka
kBagpatnuHoil ¢yHkiuu. I[lomoxkenue rpaduka KBagpaTHYHOW (QYHKIMH B
3aBUCHMOCTH OT €€ ko3 durmentos. I'padpuku GpyHkuuii y =ax2, y = a(x —m)’u y
= a(x —m)? +n. I[loctpoenne rpadpukoB GyHKIUHA ¢ TOMOIIBIO IPEOOpPa3OBAHMIA.

HpobHo-nuneiinas Gyukuus. MccnenoBanue QyHKIIHA.

®yHKkuus y = X" ¢ HaTypalbHbIM IIOKa3aTelIeM /1 U €€ Tpaduk.

YucsioBble MOCIEA0BATEILHOCTH U IPOrPecCHu



[TonsitTue 4yucnoBol mocnenoBareabHOCTU. KoOHEUHble W OECKOHEUYHBIE
nocienoBaTenbHOCTH.  OrpaHMuY€HHas  IMOCJEN0BATEIbHOCT.  MOHOTOHHO
Bo3pactatomias  (yObIBaromiasi)  mocienoBaresbHOCTh.  CrnocoObl  3ajaHus
NOCJIEI0BATEIbHOCTU: ONUCATENbHBIN, TaOJUYHBIN, ¢ MOMOIIBIO (HOPMYNBI #-TO
YJICHA, PEKyPPEHTHBIM.

Apudmernueckass U TeoMmeTpuyeckas mporpeccur. (CBOWCTBa UIICHOB
apu(pMETHIECKO M TeoMeTpudecKkoi mporpeccuir. Dopmynbl 7n-TO dieHa
apumMeTndecKko u reoMeTpudeckor mporpeccuit. DopMynbl CyMMBI MEPBBIX 71
YJIEHOB apU(PMETHYECKON M TeOMETPUUYECKON mporpeccuil. 3ajauyu Ha MPOLEHTHI,
OaHKOBCKHE BKJIAJIbl, KPEIUTBHI.

[IpeacraBieHre O CXOAUMOCTH TOCIEAOBATEIBHOCTH, O CYMMHUPOBaHUU
OECKOHEYHO yOBbIBAIOIIEH F€OMETPUYECKON TPOTPECCHUM.

Meron maremaTudeckor HHAyKIUK. [IpocTrenmme npumepsl.



IVIAHUPYEMBIE PE3VIJIbTATBEI OCBOEHUA [TPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA VYIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaThl OCBOCHUS NPOrpaMMbl [0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YACTH:

1) naTpHOTHYECKOT0 BOCIIUTAHMSA

IIPOSIBICHUEM HMHTEpeca K TMPOLNUIOMY M HACTOSUIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM  OTHOLIEHWEM K JIOCTHOKEHUSAM  POCCUHCKHX
MaTEMaTUKOB M POCCUHCKONM MAaTEMaTHYECKOM IIKOJbI, K MCIOJB30BAHUIO 3THX
JOCTHKEHHH B IPYTHX HayKaX U MPUKIATHBIX cepax;

2) rpasKaIaHCKOro0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBITIOJHEHUIO O0S3aHHOCTEN I'pa)KAaHWHA U pealu3alid ero
opaB, IMPEICTaBICHHUEM O MAaT€MaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJIEHUH, MPOLEAYp IPaKJaHCKOro oOIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKACHHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C NIPaKTUYECKUM NPUMEHEHUEM JOCTWKEHUH HayKH, OCO3HAHHEM Ba)XHOCTHU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B AEATENBHOCTH YYEHOIO;

3) TPY10BOr0 BOCTIUTAHUSA:

YCTAaHOBKOM Ha AaKTHMBHOE Yy4YacTHE€ B PpELIICHWHM IPAKTUYECKUX 3aaad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHUsl HAa TPOTSHKECHUH BCEW KU3HU MJS YCHENIHOW MpodecCHOHATIBHOU
NESATEIbHOCTH M Pa3BUTUEM HEOOXOJIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpPOM U
NOCTPOCHUEM MHANBUAYAIBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3¢TeTHYeCKOro BOCIIUTAHMSA:

CIIOCOOHOCTBIO K OMOIMOHATHHOMY U OCTETHUECKOMY BOCIPHUSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHUH, pacCyXICHUW, YMEHHUIO BHUJAETb
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTe HAYYHOI'O IMO3HAHMS:

OpUEHTALIME B JI€ATEIbHOCTH HA COBPEMEHHYIO) CHCTEMY HAay4YHBIX
MPEJICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS YEIOBEKA, MPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTHUYECKOW HAayKH Kak cQepbl 4YelOBEYECKOU
NEATEIbHOCTH, TANOB €€ pa3BUTUSA U 3HAYMMOCTH JJI1 PA3BUTHUS LMBUJIU3ALINH,
OBJIAJICHUEM SI3bIKOM MATEMaTHKU U MATEeMaTHYE€CKOW KyJIbTYpPOH KakK CpelCTBOM
MO3HAaHUA MUPA, OBJIAJICHUEM HAaBBIKAMH HCCIIEIOBATEIBCKOMN JAESITEIbHOCTH;

6) ¢usnyeckoro BocnUTAHMA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAJIBHOIO0 0J1Ar OOy YU :



FOTOBHOCTBIO MPUMEHATh MAaTEMaTHUYECKHUE 3HAHWUS B HMHTEPECAX CBOETO
3I0pOBBsl, BEICHHWS  3J0pPOBOrO  o0Opa3a JKM3HM  (30pOBOE  IHUTaHUE,
cOQTAaHCUPOBAHHBIN PEXUM 3aHITHH H OTABIXa, perysipHas (u3nIecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pedICKCHH, IPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TaKOTo e IIpaBa JPyroro 4ejaoBeKa;

7) 3K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

OpPHUEHTAIIME HA TPUMEHEHHE MAaTEMaTUYECKUX 3HAHWM U1l PEUICHUS 3a/1a4
B 00JIACTH COXPAHHOCTHU OKPYXaIOIIeH Ccpelbl, IJIaHUPOBAHUSI TMOCTYIKOB U
OLICHKM KX BO3MOJKHBIX ITOCJICACTBUU UISI OKPYKAKOIIEW Cpelibl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHUYECKUX MTPOOIeM U IMyTEeH X PEIICHNUS,

8) ajanranuM K M3MEHAKINMMCH YCJIOBHSAM COLMAJBHON U NMPUPOAHOU
cpeabl:

FOTOBHOCTBIO K JICMCTBUSAM B YCIIOBUAX HEOMPEACTEHHOCTH, IMOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEITEIbHOCTh, B TOM YHUCJIIC
YMEHHE YYUTBCS Yy JPYTHX JIIOJICH, MpUOOpeTaTh B COBMECTHOM JEATEIIBHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTEHIIMH U3 OIbITA IPYTUX;

HEO0OXOMMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHWH, (HOPMYIHUPOBAThH HIIEH,
MOHSATHSI, TUIIOTE3bI 00 0OBEKTaX M SBJICHHSAX, B TOM YHCJIC paHEe HEH3BECTHBIX,
0CO3HaBaTh JACHUIIMTHI COOCTBEHHBIX 3HAHUN M KOMIIETCHTHOCTEH, IIJIaHUPOBATH
CBOC pa3BUTUE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyallMio, BOCHPHHHMATH
CTPECCOBYIO CHTYaIlUI0 KaK BBI30OB, TPEOYIOMMA KOHTPMEp, KOPPEKTHPOBATH
NMPUHUMAEMbIe pelIeHus] U JeWCTBUSA, (OpPMYyJIUpPOBAaTh U OIEHHUBATh PHUCKH U
MOCJIEACTBUS, POPMHUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare 0CBOCHHS MpOTrpaMMBbI 0 MaTeMaTHKE HAa YPOBHE OCHOBHOIO
obmero odpa3oBanus y obydJaromierocs OyayT chopMHpOBaHEI MeTanpeAMeTHbIe
pe3yJbTaThl, XapaKTePU3yIOIIHeCs OBJIAJICHHEM YHHUBEPCATbHBIMHU
MO3HABATCIIbHBIMU  JICUCTBUSMHU,  YHUBEPCATHHBIMH  KOMMYHHKATHBHBIMH
JNCHCTBUSMH M YHUBEPCATbHBIMU PETYJIATUBHBIMH JICHCTBUSMHU.

Ilo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE yUeOHbIe 1eHCTBUS
ba3oBble Jiornueckue aeicTBUA:

BBISIBJISITh U XAPAKTEPU30BATHh CYLICCTBCHHBIC IMPU3HAKA MATEMATHYECKUX
00OBEKTOB, TIOHATHH, OTHOIICHWA MEXAY TOHATHAMH, (OPMYIHPOBATH
OTIPEICJICHUS TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(DUKAIIUH,
OCHOBAHUSI /11 000OIICHHS M CPAaBHECHHS, KPUTEPUHU ITPOBOAMMOIO aHAJIN3a;



BOCIPUHUMATh,  (OPMYyJIUpPOBaTh U  NpeoOpa3oBbIBATH  CYXKJICHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIE, EAMHUYHbBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MTPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOJIIONECHUSAX U YTBEPXKACHUAX, MpeularaTb KPUTEPUU AJis
BBISIBJICHUSI 3aKOHOMEPHOCTEN U POTUBOPEUNIA;

JieNaTh BBIBOJABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

paz0OupaTh 10Ka3aTeNbCTBA MAaTEMAaTUYECKUX YTBEPKIACHUM (MpsAMble U OT
IPOTUBHOIO), MPOBOJUTH CAMOCTOATEIBHO JI0Ka3aTEIbCTBA MAaTEMaTHYECKUX
(akToOB, BBHICTPAMBATh APTYMEHTALIMIO, MPUBOJUTH MPUMEPBl U KOHTPIPUMEPHI,
OPUMEHATh METOJ, MAaTeMaTUYeCKOW HHIYKIHH, OOOCHOBBIBaTh COOCTBEHHBIE
paccyXJ1eHus;

BbIOMpaTh cmoco0 pemieHuss ydeOHOW 3amadu  (CpaBHUBATH HECKOJIBKO
BapUAHTOB  pEUICHMs, BbIOMpaTh Haumbojee MOAXOMAIMH ¢ Yy4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).
ba3oBble uccienoBaTeabCcKHe 1eiiCTBUS:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS,
(GopMynupoBaTh  BONPOCH,  (PUKCHPYIOIIME  MPOTHUBOpEYHE,  MpoOJeMmy,
CaMOCTOSITENIbHO YCTaHABJIMBATh MCKOMOE W JaHHOE, (pOpMHpPOBATH THUIOTE3Y,
apryMEHTUPOBATH CBOXO MO3ULUIO, MHEHHUE;

IPOBOJUTH IO CaMOCTOSITEIbBHO COCTaBJICHHOMY IUIAHYy HKCIIEPUMEHT,
UCCIIEJIOBAHUE TI0 YCTAaHOBJIECHHIO OCOOCHHOCTEM MaTeMaTHUYeCKOTrO OOBEKTa,
3aBHUCHUMOCTEN 00BEKTOB MEXKAY CO0O0i;

CaMOCTOSITENIbHO (POPMYJIMPOBaTh OOOOLIEHHUS] U BBIBOJBI 10 pe3yibTaTaM
IPOBEIEHHOTO  HAONIOACHUS, HCCIEAOBaHUS, OSKCIHEPUMEHTa, OIEHUBATh
JIOCTOBEPHOCTH MOTYUCHHBIX PE3yJIbTaTOB, BHIBOJAOB U 0000IIECHUIA;

IIPOTHO3UPOBAaTh BO3MOXKHOE pPa3BUTHE IIpoOllecca, a TaKKE BBIIBUIATh
IIPEATIOIOKEHNS O €70 Pa3BUTUN B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanueii:

BBISIBIISITH  HEJIOCTATOYHOCTh M M30BITOYHOCTH HWHGOpPMAIMHU, JaHHBIX,
HEOOXOUMBIX JIJISl pELICHUS 3a/1a4U;

BbIOMpaTh, aHAIU3UPOBATh, CHUCTEMATHU3UPOBATh U HMHTEPIPETUPOBATH
MH(GOPMALIMIO PA3IMYHBIX BUAOB U (POPM IIPE/ICTABICHHUS;

BbIOUpaTh (popMy TpenacTaBieHHs WHGOpPMAUM W WIUTFOCTPUPOBATH
pelaeMble 3a/1a4u CXeMaMHu, TuarpaMMaMi, HHON TpaduKoi 1 UX KOMOWHAIUSIMU;

OLICHMBATh HAJEKHOCTh MHPOPMAIMK 110 KPUTEPUSAM, NPEUIOKEHHBIM WIN
c(OpMyJIMPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHHKaTl/IBHbIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKJACHHUS B COOTBETCTBUH C YCIOBUSAMH U
IESIMA  OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIpaXaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX W THCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHUS IO XOIy PEIICHUS 3aadH,
KOMMEHTHUPOBATh MOJIYYCHHBINA PE3YJIbTAT;

B XOJIe OOCYXKJIEHUS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAeMOM TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJCH, HAIICJICHHBIE Ha TIOWCK
pEIICHMs, COIMOCTABISATh CBOM CYXKICHUS C CYXICHHSIMH JPYTUX YYaCTHHUKOB
nuanora, oOHapy>KHBaTh Pa3jIMYMe M CXOJCTBO TMO3WINNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MPEACTABIIATh PE3yJIbTAaThl PEIICHUS 3aJlauu, SKCIIEPUMEHTa, UCCIIEOBaHUS,
MIPOEKTa, CAMOCTOSTEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4ETOM 3aaad
MIPE3EHTAIMNA U OCOOSHHOCTEH ayIUTOPUH;

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAWBUIYaTHLHON
paboThl TMpU pEIICHUH Y4eOHbIX MaTEeMaTUYeCKUX 3aj]ay, MPUHUMATH IIeb
COBMECTHOM JeATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOW paloTHhl,
pacrmpesensiaTb BHIBI padOT, HOTOBApPHBATHCSA, OOCYKIATh IMPOIECC U PE3yJIbTAT
paboThl, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B TPyNMoBbIX ¢opmax paboThl (00CykaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbl» ¥ HWHBIE); BBINOJIHATH CBOK 4YacThb pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JIPYTMMU UJIEHAaMH KOMAaH/Ibl, OIICHUBATH
KauecTBO pe3yjbTaTa M KaueCTBO CBOETO BKJIaJa B OOMmUMH pe3yiabTaT 10
KpUTEpHUIM, CHOPMYITHMPOBAHHBIM YUaCTHUKAMHU B3aHMOICHCTBHSI.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranusanus:

BBISIBIISITH MPOOJIEMBI [IJISl PEHICHUS] B JKM3HEHHBIX M y4E€OHBIX CHUTYallUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX MMOJIX0JaX MPUHATHUS pelIeHUN (MHIUBUyaIbHOE,
IpYIIIOBOE);

CaMOCTOSATENIbHO COCTAaBJATh IUIAH, aJTOPUTM pelIeHUs 3aAadd (WId €ro
4acTh), BBIOMpATh CHOCOO pEImIeHHS ¢ YYETOM HMEIOIIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHpPOBaTh W KOPPEKTUPOBATH BapHaHTHI
penieHuit ¢ ydéToMm HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJJICKT:

BJIQJIETh CIIOCO0AMU CaMOTPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysbTara
pelIeHusl MaTeMaTUYeCKOM 3a/1aur, CAMOMOTHUBAIUU U pedIIeKCUu;

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEUICHUU 3a7auH,
BHOCUTh KOPPEKTHBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB,
HaWJCHHBIX OIMMUOOK, BBISIBJICHHBIX TPYIHOCTEH;



OLICHUBATh COOTBETCTBUE pPE3yJbTaTa JIEATEIbHOCTU IMOCTABICHHOW LENHU U
YCIIOBUSIM, OOBSACHATH MMPUYUHBI JOCTHKCHHS WIM HETOCTIKEHUS 11€TTH, HaXOAUTh
OmMOKy, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BbIpaXKaTb SMOLMHU NpPU H3yYEHUU MaTEeMaTHUYECKUX OOBEKTOB U (PAKTOB,
JlaBaTh SMOLMOHAJIbHYIO OLICHKY PELICHUS 3a/1a4uH.

NNPEAMETHBIE PE3YJbBTATBI

K konity oO6yuenus B 7 kjacce oOy4Jaromuics MOJIYIUT CIASAYIONTHE TPEeIMETHbBIC
pE3ybTaThI:

Yuciia 1 BBIYUCTIEHUSA

PammmonansHabie ncaa.

[lepexoauth OT OHOM (OPMBI 3allUCH YUCEN K Jpyroi (ImpeoOpa3oBLIBATH
JEeCATHYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBCHHYI) B JCCATUYHYIO, B
JACTHOCTH B O€CKOHEUHYIO JACCATUYHYIO IPOOH).

Hcnonb30BaTh MOHATUS MHOKECTBA HATYPAJIbHBIX YHMCEJ, MHOXKECTBA LEIBIX
YHCEJI, MHOXKECTBA PAIMOHAIBHBIX YHCEJI MPH PEIICHUU 3a4a4, MNPOBEICHHUHU
PACCYXKIECHUU U JOKA3ATEIbCTB.

[TonuMaTh 1 OOBICHATH CMBICI TTO3UIIMOHHOM 3aIUCH HATYPaJbHOTO YHCIA.

CpaBHMBATH M YHOPSAOUYMBATH pallMOHAJIBHBIC YUCIIA.

BrinonusaThe, couerass yCTHbIE U NMHCHBMEHHBIE MPUEMBI, apudmeTnyecKue
JIEUCTBHS C PAallMOHAIIBHBIMU YHCIIAMU, UCMHOJIb30BaTh CBOMCTBA YMCEN U IMpaBuUia
JNEUCTBUM, IPUEMBI PALIMOHAIBHBIX BHIUMCIICHUM.

BbInonHATH 1EHCTBUS CO CTENEHSIMU C HATYpaJIbHBIMU IMOKa3aTEIIAMHU.

Haxoauts 3HaY€HHSI YMCIIOBBIX BBIPAXKEHHM, COACPKAIIUX PALUOHAIBHBIC
Yucjaa U CTENEHU C HaTypaJlbHBIM I[OKa3aTesieM, MPUMEHSTh pa3HOOOpa3HbIC
CIIOCOOBI ¥ TIPUEMBI BEIYHCIICHHUS, COCTABIIATh M OIICHUBATH YHCJIOBBIC BBIPAKEHUS
IIPU PEIICHUHU MPAKTHUYECKUX 3aJ1a4u U 3a/1a4 U3 APYTUX YU4eOHBIX MPEIMETOB.

OKpyraarh 4Wciaa C 3aJaHHOM TOYHOCTBIO, a TakXKe IO CMBICIY
MMPAKTUYECKOM CHUTYaAllMW, BBINOJHATh TMPUKUAJIKY M OLEHKY pe3yibTara
BBIUMCIICHUN, OIIEHKY 3HAYE€HUM 4YHCIIOBBIX BBIPAXKECHUW, B TOM YHCIE IMpPH
pEIICHUY MPAKTUYECKUX 3a]a4.

Pemrate TekcroBBIe 3amaund  apUDMETHUECKUM CIOCOOOM, HCIIOIb30BaTh
TaOJIUIBI, CXEMBI, YEpPTEeXKH, JPYTHe CpeJCTBA IPEJCTABICHHUS JIaHHBIX MPH
pelIeHUN 3a1ay.

Pemate npakTUKO-OPMEHTUPOBAHHBIE 33/1a4M, CBSI3AHHBIC C OTHOIIEHHUEM
BEJIMYMH, MPONOPIUOHAIBHOCTHIO BEJIMYHUH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3ysbTaThl pEIICHUs 3a7lad ¢ YYETOM OrpaHUYCHUM, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX 0OBEKTOB.



J1emMMOCTb.

Jloka3pIBaTh ¥ MPUMEHSATH IIPU PEIICHUH 3aJa4 IPU3HAKH JEIMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3Haku 1eTMMOCTH CYMMbI U IPOU3BEACHHUS LEIIBIX YUCET.

PacknanpiBaTh Ha MHOKUTENIN HATyPAJIbHBIE YHACIIA.

CBOOOJHO oOmepupoBaTh MOHATUSAMU: UYETHOE YHUCIO, HEYETHOE YHUCIO,
B3aMMHO ITPOCTBIE YHCIIA.

HaxoauTte HamOoJbIIMA OOIIMI JeTUTENh U HaUMEHbIee 00IlIee KpaTHOE
YHUCeJl M UCIIOJIb30BaTh UX MPH PEIICHNUH 3a]a4, IPUMEHATh AITOpUTM EBKnnaa.

OnepupoBaTh MOHATHEM OCTaTka II0 MOIYJIIO, HIPUMEHATH CBOWMCTBA
CPaBHEHHU IO MOAYJIIO.

AJuiredOpanvecKue BbIPaKeHUs!

BrIpaxkeHns1 ¢ NEPEMEHHBIMU.

Hcnonp30BaTh anredpanyecKyr0 TEPMHUHOJOTHIO M CUMBOJIMKY, MPUMEHSThH
e€ B [IpolIecce OCBOEHUS YUEOHOro MaTepuaia.

HaxomuTte 3HaueHMs] OyKBEHHBIX BBIPRXEHHUH IpPU 3aJ@HHBIX 3HAYEHUSX
IIEPEMEHHBIX.

Hcnonp30BaTh  NMOHATHE  TOXKAECTBA,  BBINOJHATH  TOXIECTBEHHBIC
peoOpa3oBaHus BIPAXKEHUM, JOKa3bIBaTh TOXK/IECTBA.

MHOrouJsIeHBbI.

BoimonHsATe  mpeoOpa3oBaHUs  1IEJIOTO  BBIPAXKEHHUS B~ MHOTOYJIEH
IpUBEIEHNEM TTOJOOHBIX ClIaraeéMbIX, PACKPBHITUEM CKOOOK.

BbINONHATH 1eHCTBHS (CI0KEHNE, BBIUUTAHUE, YMHOKEHHE) C OJHOYJICHAMU
¥ C MHOTOWIEHAMH, IPUMEHATh (POPMYJIbl COKPAIIEHHOIO YMHOKEHUS (KBaapaT U
KyO CyMMBI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTb KBaJApaTOB, CyMMa U Pa3HOCTb
KyOOB), B TOM YHCJI€ JUIsl YIIPOILLEHUS BBIYUCIICHHIA.

OCyIIEeCTBIATh PA3J0KEHUE MHOTOWICHOB HA MHOMKHTEIH C ITOMOIIBIO
BBIHECEHHUS 32 CKOOKHM OOLIEro MHOKUTEJSI, TPYNIIUPOBKH CJIaraéMbIX, MPUMEHSs
(opMyJIbl COKpPAIIEHHOTO YMHOKEHUS.

[TpumeHsATh npeoOpa3oBaHUsI MHOTOWICHOB JJIsi PEUICHUS Pa3IudHbIX 3a/1a4
W3 MaTEMATHUKHU, CMEKHBIX IIPEAMETOB, U3 PEATbHON MMPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypaJbHBIMU IMOKA3aTEISIMUA IS
peoOpa3oBaHus BEIPAKEHUI.

YpaBHeHUS U HEPABEHCTBA

Pemate JiMHEMHBIE YpaBHEHUA C OJHOM IEPEMEHHOW, NPUMEHSSA IpaBUiIa
IIEpEXo0/1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCWIBHOMY eMy. [IpoBepATs, sBisieTCS
JIM YUCJIO KOPHEM YpPaBHEHUS.

[TonGupate mnpuMepsl Map 4YHUCEIN, SBIAIOIIUXCS PEIICHUEM JIMHEHHOTOo
YPAaBHEHUS C IBYMsI IEPEMEHHBIMU.



CTpouTh B KOOPJIMHATHOW IJIOCKOCTU TIpadUK JHMHEWHOTO YpaBHEHUS C
JIBYyMsI TIEPEMEHHBIMH, TMOJB3YsACh TpaduKOM, MPHUBOIUTH MPUMEPHI PEIICHUS
ypaBHEHUS.

Pemrate cuctemsl 1ByX JTMHEHHBIX YPaBHEHUN C ABYMsI IIEPEMEHHBIMU, B TOM
qucie rpaguuecky.

CocTaBnsTh M pellaTh JMHEWHOE YpaBHEHUE WA CHCTEMY JIMHEHHBIX
YpPaBHEHUH 1O YCJIOBHUIO 3a/Jauyd, WHTEPOPETHPOBATH B COOTBETCTBHH C
KOHTEKCTOM 3a/1a4¥ MIOJyYEeHHbIN Pe3yJIbTar.

DOyHKUIMHA

Koopaunate! u rpaduku.

N300paxaTh Ha KOOPIAUHATHON PSIMON TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, HUHTEPBAJbl, 3aAMCHIBATh YHCIOBBIE MPOMEKYTKHU Ha
anreOpanyecKoM sI3bIKe.

OTmedaTs B KOOPAUHATHOM INTIOCKOCTH TOYKH I10 33JaHHBIM KOOpAUHATaM.

OyHKIUU.

CtpouTts rpaduku TMHEHHBIX (DYHKIINAH.

OnucelBaTh C TOMOIIBIO (YHKIHMA W3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHE, IIEHA, KOJUYECTBO, CTOUMOCTD,
IPOU3BOJUTENILHOCTbD, BpEMSI, 00bEM PabOTHI.

HaxoauTs 3HaueHre QyHKIUY 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduueckuii cmoco® MpeACTaBICHUS U aHATU3a MH(POPMAIIIH,
U3BJIEKATh U HHTEPIPETUPOBATH HHPOPMAIIHIO U3 TPAdUKOB PEATBbHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

Hcnonp3oBaTh cBOWMCTBA (YHKUMH i aHaiuu3a Trpa@uUKOB pealbHbIX
3aBUCUMOCTEN (HyIH (QYHKIMH, NPOMEXYTKH 3HAKOIMOCTOSHCTBA (PYHKIIUH,
IPOMEXKYTKH BO3pacTaHusi W yObIBaHUS (DYHKUIMH, HAauOOJbIIEe W HAaUMEHBIIEE
3Ha4YCHUs PYHKIUN).

Hcnonp3oBaThk rpaduku AJis UCCIEI0BAaHUS MIPOLIECCOB U 3aBUCUMOCTEH, IpU
pEIIeHNH 337129 U3 IPYTHX yU4eOHBIX MPEAMETOB U peaibHON )KU3HU.

K koHI1y 00yuyeHus B 8 kiacce oOydaromuiicss HOMyYUT CIEAYIOIINE TPEIMETHBIE
pEe3yJIbTaThI:
Yucsia v BIYMCICHUS
HppanmonanbHbIE YnCIIa.
[loHnMaTe W UCHONB30BaTh NPEACTABICHHS O PACIIMPEHUH YHCIOBBIX
MHOYECTB.
CB0OOOJHO ONEepUpPOBaATh MOHATUAMU: KBaJApaTHBI KOPEHb, apu(PMETHUECKUN
KBaJpPAaTHBIM KOPEHb, UPPALUOHAIBHOE YHCIIO, HAXOAUTh, OLICHUBATH KBAJIPATHBIC
KOPHHM,  HUCIONB3ySl  TpPU  HEOOXOIMMOCTH  KaJbKYJSTOP,  BBINOJHATH



npeoOpa3oBaHusl BBIPAKEHUHM, COJEPXKALUIUX KBAJpPAaTHbIE KOPHHU, HCIOJIb3YS
CBOWCTBA KOPHEHN.

Hcrnonb30BaTh HayaJlbHbIE MPEACTABICHHUS O MHOXECTBE JACHCTBUTEIBHBIX
YuCesl ISl CPAaBHEHUS, OKPYTJIEHUS U BBIUMCICHUN, N300paXkaTh JEMCTBUTEIbHBIE
YKCJIa TOYKaMU Ha KOOPJAUHATHOM MPSMOM.

Hcnonb3oBaTh 3amucu OOJBIIMX M MalbIX YHCET C MOMOUIbIO JECATUYHBIX
npobeit m creneHeld yucia 10, 3anuchIBaTh M OKPYIVIATH YHMCIIOBBIE 3HAYEHUS
peanbHBIX BEJIUYHH C UCIIOIb30BAHUEM PA3HBIX CHCTEM HU3MEPEHUM.

J1emMMOCTb.

CB0OOOJHO oOmepupoBaTh MOHATHEM OCTAaTKa IO MOJYJIO, HPUMEHAThH
CBOMCTBA CPaBHEHUU MO MOJYJIIO, HAXOAUTh OCTaTKH CYMMBI M MPOU3BEACHUS MO
JAHHOMY MOZYJIIO.

AJuiredOpanvecKue BbIPaKeHUs!

JpoOHO-pallnOHANIbHBIE BHIPAYKEHUSI.

Haxomute pomyctuMble 3HAU€HUS NMEPEMEHHBIX B JIPOOHO-paIMOHATbHBIX
BBIPKECHHUSIX.

[IpuMeHSATH OCHOBHOE CBOMCTBO PAIIMOHAIBHOU IpOOH.

BoinonuaATe npuBeneHue anredpanyeckux ApodOel K o0lieMy 3HaAMEHATENto,
CIIOKEHHE, YMHOXKEHHE, JeJIEHNE allreOpandeckux ApooeH.

BbINONMHATE TOXAECTBEHHBIE TPE0Opa30BaHMsl pallMOHAIbHBIX BBIPAXKECHUM.

[TpumeHsATh MpeoOpa3oBaHMs BBIPAXKEHUN JJI pELIEHUs pa3IMYHbIX 3a/1a4 U3
MaTE€MaTUKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON TPAKTUKH.

CreneHn.

[IpuMEHATP TMOHATHE CTENEHH C LEJIbIM  II0Ka3aTelIeM, BBIIOJHATh
npeoOpa3oBaHus BEIPAKECHHM, COIEPIKAIUX CTENCHH C IETBIM TTOKa3aTelIeM.

WppanroHaabHble BBIPAXKEHUSI.

Haxonute nonycTrMble 3HAYE€HUs IEPEMEHHBIX B BBIPAKEHUAX, COIEPIKAILINX
apu(mMeTnyecKkue KBaJpaTHble KOPHHU.

BoeimonusaTe mpeoOpazoBaHus HPPAIMOHATIBHBIX BBIPAKEHUN, HCIIONB3YS
CBOMCTBA KOPHEHN.

YpaBHeHMsl 1 HEPABEHCTBA

Pemate kBagpaTHbIE YpaBHEHHS.

Pemats 1poOGHO-pallOHaIbHBIE YPABHEHMUSL.

Pemate nuHeElHbIE ypaBHEHUS C MapaMeTpaMH, HECIO0XHbIE CHCTEMbI
JIMHEWHBIX YPAaBHEHUH C IMAPAMETPAMM.

[IpoBoUTE MCCAEAOBaHUS YPABHEHUI M CUCTEM YPAaBHEHMI, B TOM YHUCIE C
OPUMEHEHHEM TrpapuuecKuX MpeACTaBIeHUN (yCTaHABIMBATb, WMEET JIU
ypaBHEHHE WIN CUCTEMA YPABHEHUM PEIICHNUs, €CIIK UMEET, TO CKOJIbKO, U ITPOYEe).



[lepexonuTe OT CIOBECHON (OPMYIUPOBKHM 33hauu K €€ anredpandeckon
MOZENM C IIOMOMIBIO COCTABJICHUS YPAaBHEHUS WA CHCTEMBI YpPaBHEHUU,
WHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4H NIOJIYYEHHBIN PE3YIIbTAT.

[IpuMeHATs CBOMCTBA YMCIIOBBIX HEPABEHCTB JUIA CpPAaBHEHUSA, OLICHKH,
pelarh JMHEWHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM W UX CUCTEMBI, JaBaTh
rpa@uyUecKyr0 WJUIIOCTPALMI0 MHOXXECTBA PEIICHUA HEPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DOyHKIUN

[Tonnmate W UCHONB30BaTh (HYHKUMOHAJIBHBIE MOHATUS U S3bIK (TEPMUHBI,
CUMBOJINYECKHE O0O03HAUYEHUsI), OINpENessATh 3HaueHUEe (YHKUMU IO 3HAUYEHUIO
apryMEeHTa, ONpeIesaTh CBOWCTBA (QYHKIUH MO €€ TpauKy.

Ctpouts rpaduku GyHKIUN , OMUCHIBATH CBOMCTBA YMCIOBOM (DYHKIIMU IO
e€ rpaduxy.

K kxonIy 00y4ueHus B 9 kj1acce 00y4Jaromuics MOTYYUT CICAYIONINE TPEAMETHBIC
pEe3yJIbTaTHhI:

Yucnaa 1 BIYMCICHUSA

CBOOOMHO oOmEpUPOBATh MOHATHUSIMU: KOPEHb #-M CTENEHHU, CTENEHb C
pallMOHAJIbHBIM TOKA3aTEJNEM, HAXOJIUTh KOPE€Hb #- CTENEHH, CTENEHb C
parMoHANBHBIM TOKa3aTeeM, HCIIONB3Ysl TPH HEOOXOAMMOCTH KaIbKYJISTOP,
IIPUMEHATH CBOWCTBA KOPHS 71-M CTEIIEHU, CTENICHH C PALMOHAJIBHBIM ITOKA3aTENEM.

Hcnonb30BaTh MOHATHE MHOKECTBA JCHCTBUTEIIBHBIX YMUCENl NPU PELICHUU
3a/1a4, MMPOBEJACHUN PACCYKIAECHNUN U TOKA3aTEIbCTB.

CpaBHHBaTh U yIOPSAJIOYMBATH JICUCTBUTEIBHBIC YHCIA, OKPYIJISATH
JICVCTBUTENBHBIC YKCIA, BBIMOJIHATh MPUKUAKY PE3YJIbTaTa BBIYMCICHUM, OLECHKY
YUCJIOBBIX BBIPAXKEHHUIA.

AaredpanvecKue BbIPaKEeHUS

CBOOOMHO oOTEpUpPOBATH TOHATHEM KBAJAPATHOTO TPEXUWICHA, HAXOIWTH
KOpPHM KBaJpaTHOr'0 TPEXWICHA.

PackiianpiBaTh KBaApATHBIN TPEXWIEH HA TMHEHHBIC MHOXKHUTEH.

YpaBHeHUS U HEPABEHCTBA

Pemate nMHEHHBIE W KBaJgpaTHbIE YpPABHEHUS, YpPaBHEHHS, CBOISIIMECS K
HUM, TPOOHO-PAITMOHAILHBIC YPAaBHCHHS.

PemaTte HeClIOKHBIE KBaJPaTHBIC YPABHEHHUSI C TAPAMETPOM.

PemaTte nuHENHBIE HEPABEHCTBA, KBAJPATHBIE HEPABEHCTBA, MCIIOJIb30BATh
METOJI MHTEPBAJIOB, M300pa)kaTh pEIICHHE HEPABEHCTB Ha YKCIIOBOM MPSMOH,
3aIIUCBIBATH PELIEHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cucremsl NByX JIMHEWHBIX YPAaBHEHUM C JBYMS INIEPEMEHHBIMU H
CHUCTEMBI JBYX YPaBHEHUI, B KOTOPBIX OJIHO YPABHEHHE HE SBJISCTCS JIMHECUHBIM.

Pematpe HeCnOXKHBIE CUCTEMBI HEJIMHENHBIX YPABHEHUN C ITIAPAMETPOM.



[TpuMeHATh METOIbl PaBHOCWIIBHBIX IPEe0Opa30BaHuM, 3aMEHbl IEPEMEHHOM,
rpauuecKkoro MeTo/ia Npu pelIeHUU ypaBHEHUH 3-1 U 4-ii cTeneHen.

Pemlate  cucTeMbl ~JTUHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOYAIOLIME KBAJpPaTHOE HEPABEHCTBO, H300pa)kaThb pELICHHE CUCTEMBbI
HEPaBEHCTB HA YMCIIOBOM NPSIMOM, 3aIIMChIBATh PEIEHUE C IIOMOLIBIO CHMBOJIOB.

Pemlate ypaBHEHUs, HEpaBEHCTBA M HX CHUCTEMbl, B TOM YHCIE C
OTrpaHUYECHUSIMHU, HAIPUMED, B LIEJIBIX YHCIIAX.

[IpoBOAUTE MCCIIETOBAaHNS YPABHEHUM M CUCTEM YPAaBHEHUMW, B TOM YMCIIE C
OpPUMEHEHHEM TrpapUuecKuX MpeACTaBIeHUN (yCTaHABIMBATb, WMEET JIU
ypaBHEHHE WIN CUCTEMA YPAaBHEHUM PEIICHNUs, €CIIU UMEET, TO CKOJIBKO, U ITPOYEe).

Pemarp TekcTOBBIE 3amayM  anreOpanvdecKuM CIOCOOOM C  TOMOIIBIO
COCTAaBJICHHS YPABHEHUIA, HEPABEHCTB, UX CUCTEM.

Hcnonb30BaTh ypaBHEHHUS, HEPABEHCTBA W UX CHUCTEMBI JIJIi COCTAaBJICHUS
MaTE€MaTUYECKOM MOJEIM pPEAJbHOM CUTyallMM WM NPUKIAAHOW 3a1auu,
WHTEPHPETUPOBATH IIOJyYECHHBIE PE3YJIBTATHI B 33JTaHHOM KOHTEKCTE.

YucsioBble MOCIEA0BATEILHOCTH U IPOrPecCuu

CB0OOOHO oOmepuUpoOBaTh TMOHATHUSAMHU: 3aBUCUMOCTh, (GYHKIHUSA, Tpapuk
GyHKIMM, TpsMas OPONOPLUUOHANBHOCTb, JIMHEMHAss QyHKUMs, oOpaTHas
IPONOPLUUOHATIBHOCTD, TapaboJia, runepOosia, KyCouyHO-3aJaHHask (PYHKITHSL.

HccnenoBath pyHKLMIO 110 €€ TpaduKy, yCTaHABIUBATH CBOMCTBA (DYHKIIMIA:
o0JacTh OmpeaeNeHNus, MHOXKECTBO 3HAYCHHH, HyIW (QYHKUIUH, TPOMEXKYTKU
3HAKOMOCTOSIHCTBA, TMPOMEXYTKHM BO3pacTaHusd M yObIBaHWSA, YETHOCTh U
HEUYETHOCTb, HAaMOOJIbIlIEE U HAMMEHbIIIEE 3HAUECHUSI, ACUMIITOTHI.

PacnioznaBath kBajpaTHuHyr (QYyHKLHIO 110 (HOpMyIie, MPUBOIUTE MPUMEPHI
KBaJIpaTHUHBIX (QYHKIUI U3 peanbHON )XKU3HU, (PU3UKU, TEOMETPHUH.

Omnpenenars mookeHne rpadrka KBaAPATUIHON (PYHKIIMH B 3aBUCUMOCTHU
oT €€ Kod(DPUITUEHTOB.

Crpouts rpaguk KBagpaTWUYHOW  (YHKIMHM, ONMUCHIBAaTH  CBOWCTBA
KBaJIpaTHuHON (pyHKIIMU 10 €€ TpaduKy.

Hcnonp30BaTh CBOMCTBA KBAAPATUYHOW (PYHKIIMM J1JI PEUICHUS 3a]1a4.

Ha npumepe kBaapatuuHoil GpyHKIMN CTpOUTh rpaduk Qynkumu y =af(kx +
b) + ¢ ¢ nomorpio TpeodpazoBanuit rpaduka GyHKIMHA Y=f(X).

WnmrocTpupoBaTh € TMOMOILIBIO TIpaduka pealbHYIO 3aBUCUMOCTb WIH
IPOLIECC M0 UX XapAKTEPUCTHKAM.

Apudmernyeckasi U reoMeTprUYECKasi NPOrpeccuu

CB0OOOJHO ONIEPUPOBATH MOHATUSMU: MTOCIEA0BATEIBHOCTD, apU(PMETHUYECKAS
Y T€OMETPUYECKasi IPOTPECCHUM.

3amaBaTh IOCJIEOBATEIBHOCTH Pa3HbIMH CIOCOOAMHU:  ONUCATENbHBIM,
TaOJIMYHBIM, C IOMOIIBIO (DOPMYIIBI 71-TO WiIEHA, PEKYPPEHTHBIM.



BbINONMHATE  BBIYMCICHUS C  UCIOJB30BaHHEM (OpMyn n-ro  ujeHa
apru(pMeTHIeCKO ¥ TEOMETPUUECKOM MPOTPECCHIA, CYMMBI TIEPBBIX 71 YJICHOB.

N300paxaTh YIEHBI TMOCJIEIOBATEIFHOCTH TOYKAMHU HA KOOPAWHATHOM
IJIOCKOCTH.

Pemate 3amauu, CBSI3aHHBIE C YMCIOBBIMH I1OCJIEAOBATEIBHOCTAMH, B TOM
YHUCJIE 3a/1a4M U3 PEAIbHOM >KU3HU (C UCIIONb30BAHUEM KaJIbKYJIATOPA, HU(PPOBBIX
TEXHOJIOTHU).

PacrioznaBaTh W TOPHUBOAUTH TNPUMEPHl KOHEYHBIX M OECKOHEYHBIX
IIOCJIEIOBATENBHOCTEH,  OIPAHWYEHHBIX  IOCJIEN0BATEIbHOCTEN, MOHOTOHHO
BO3pacTaouX (yObIBAIOUINX) MOCIEI0BATEIbHOCTEM.

HMeTh npeAcTaBieHHe O CXOMMOCTH MOCIE0BATEIBHOCTH, YMETh HAXOJUTh
CyMMy OE€CKOHEUYHO YOBIBAIOIIEH T€OMETPUICCKOM MPOTPECCHH.

[TpumeHsATh METOA MATEMATHYECKOW MHIYKIMU MTPU PELIEHUH 3a]1a4.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIIACC

Ha3Banue paznena
(Tembl) Kypca

OcHOBHOE coziepKaHUE

OcHOBHBIE BUIbI 1€ TEIILHOCTH
00yyJaromuxcs

Yucna v BEIYUCIIEHAS: 11
palMoHaIbHbIE YHMCIa
(moBTOpEHUE)

PanmmonansHeie uncia.
CpaBHeHue, yropsqounBaHue

U apudMeTudecKue JeHCTBUS

C pallMOHAIbHBIMH YUCIaMHU.
Yucnosas npsimasi, MOLYJIb YACTIA.
IIpoueHTHl, 3a1MCh IPOLIEHTOB

B BUJIE IpOOH U IpOOH B BUJIE
IIPOLIEHTOB. Tpy OCHOBHBIE 331a4H
Ha IPOLICHTHI.

Permenue TeKCTOBBIX 3a1a4
apu(pMeTUIECKUM CITIOCOOOM.
Pemenue 3ama4 u3 peanpHOU
MPAKTUKU Ha YaCTH, JpoOH,
MIPOLIEHTHI, IPUMEHEHHE
OTHOILLIEHUH U IPONOPLUN

IIpHU pelieHuu 3a1ay. PeanbHbie
3aBUCUMOCTH; pEILIEHUE 3a]1a4

Ha IBUKEHUE, padoTy, MOKYIKH,
HaJIOru

CucreMaTn3upoBaTh U 00OTAIIATh
3HaHUS 00 OOBIKHOBEHHBIX U JCCATUUHBIX
TPOOSX.

CpaBHUBaTh U yHOPAIOYUBATH APOOH,
peoOpa3oBbIBas IPH HEOOXOTUMOCTH
JECATUYHbBIC APOOU B OOBIKHOBEHHEIE,
OOBIKHOBEHHBIC B JICCATUYHBIE,

B YaCTHOCTH, B OECKOHEUHYIO JICCSITUYHYIO
TpOOb.

[TpumeHsaTh pa3HOOOpa3HBIE CITOCOOBI

Y TIPUEMbI BBIYUCIICHHS 3HAYCHUHN
JIPOOHBIX BEIPAKCHHM, COACPIKAIITIX
OOBIKHOBEHHBIE U JIECATUYHBIE APOOH:
3aMEHSTh TIPH HEOOXOAMMOCTH
JECATUYHYIO 1p0Obh OOBIKHOBEHHOM

1 OOBIKHOBCHHYO JCCATUIHOM,
MPUBOJIUTH BHIPAKECHUE

K (opme, Hanboee y100HOM

JUTSl BBIYMCTICHUH, TIPe0OPa30BhIBATh
JTPOOHBIC BEIPAKECHUS HA YMHOKCHUE
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U JIeTICHNE IECSITUIHBIX JPOoOei

K JCHCTBUSM C IIEITBIMHU YHCIIAMH.
Pemars 3agaun Ha yacTH,

MIPOIICHTHI, TIPOTIOPIIHH,

Ha HaXOXJeHue Ipoou (TIpoIIeHTA)

OT BEJTUYMHBI ¥ BETMIMHBI

1o ee ApoOu (IIPOLIEHTY), TpodH
(mpoueHTa), KOTOPBI COCTABIIAET OJJHA
BEJTMYMHA OT JAPYTOH.

[TpuBoaMTH, pa3OupaTh, OIICHUBATH
pa3IMYHBIC PEIICHNUS, 3aITUCH PEIICHUI
TEKCTOBBIX 3aJ1a4.

Hcnons30BaTh TAOIMIIBI, CXEMBI, YEPTEXKH,
JpYTHE CPEICTBA IIPEICTABIICHUS TaHHbBIX
P pELICHUY 3a]1a4yu.

Pacnio3naBaTh 1 0OOBSICHATH, ONTUPASIChH

Ha OTPEJICICHUS, IPSIMO
IPOMOPIIMOHATIBHBIE U OOPaTHO
MIPOTIOPITMOHAIILHBIE 3aBUCUMOCTH MEXKTY
BEJTMYMHAMU; TIPUBOIUTH PUMEPBI ITUX
3aBUCUMOCTEHN U3 PeaIbHOIO0 MUPA,

U3 JIPYTUX YICOHBIX MPEIMETOB.

Pemats npakTHKO-OpUEHTUPOBAHHBIE
3a/1auu, Ha MPUMEHEHHE JIPOOeH,
MIPOIICHTOB, IIPSAMOI B 0OpaTHON
MPOIMOPIMOHATILHOCTEH, MPOTOPIUNA
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OYyHKIUU: KOOPAUHATBI
u rpapuku. OyHKIUU

17

Koopaunara Touku Ha npsiMON.
UucnoBble MPOMEKYTKH.
Paccrostnue Mex 1y IByMsl TOUKaMH
KOOPJUHATHOU MPAMOM.
[IpssmoyrosibHas cucrema
KOOpIuHAT. AGcCIcca v opAruHaTa
TOYKH Ha KOOPJAUHATHOU
miockocth. [Ipumepsl rpadukos,
3aJlaHHBIX (POpMYyIIaMH.

Urenue rpadukoB peaibHbIX
3aBUCHUMOCTEM.

OYHKIIMOHAIbHBIE 3aBUCUMOCTH
Mex 1y BennunHaMmu. [lonsitue
byaknnn. OyHKITHS KaK
MaTeMaTU4YECKasi MOJCIIb
peanpHOTO Mporiecca. O0IacTh
oTpe/ieieHus U 00J1acTh 3HaUYCHUN
dbyukiun. CiocoObl 3a/1aHus

bynkun. ['padux pyHKIIHN

N300paxaTh Ha KOOPIUHATHOU MPAMOI
TOUYKH, COOTBETCTBYIOIIINE 331aHHBIM
KOOpAMHATaM, JTy4YH, OTPE3KU, UHTEPBAJIbI;
3aIllMChIBaTh UX Ha AITeOPanvIecKOM SI3bIKE.
OTmeuaTh B KOOPAMHATHOM IJIOCKOCTH
TOYKH 110 33/IaHHBIM KOOPIUHATAM; CTPOUTH
rpaduKi HECTIOKHBIX 3aBUCUMOCTEH,
3aJlaHHBIX (POpMYJIaMH, B TOM YUCIIE

C IOMOLIBIO0 HU(PPOBBIX TAOOPATOPHUIA.
[TpuMeHsITh, U3y4aTh NPEUMYIIECTBA,
UHTEPIIPETUPOBATH rpapUuecKuil crocoo
IpEICTaBICHUS M aHAJIM3a Pa3HOOOpa3HOit
KU3HEHHOU MH(pOpMaLUu.

OcBauBaTh MOHATHE PYHKIINH, OBJIa/I€BAThH
(GyHKIMOHATBHOW TEPMUHOIOTUEH.
Haxoauth 001acTh onpeaeneHus u 00J1acTh
3HaYeHUH (PyHKIINH.

Hcnonp30BaTh pa3inuyHble CIIOCOOBI 3aaHus
byHKIUY.

Hcnonp30BaTh CBOMCTBA QYyHKITUH

JUTSl aHalIM3a rpa)uKoB peabHbIX
3aBHCUMOCTEH (HyTU (QyHKIUH,
MPOMEKYTKH 3HAKOTIOCTOSTHCTBA (DyHKITUH,
IPOMEXYTKH BO3pACTaHUsI U yObIBAaHUS
(GyHKIMM, HauOoJIbIIee U HAUMEHbILIEE
3HAYCHUS (PYHKIIHH)

24



Anrebpanueckue
BBIPKCHHS: BEIPKCHHUS
C ICPEMECHHBIMU

BrIpaxxeHue ¢ nepeMeHHbBIMMU.
3Ha4YeHUE BBIPAKCHUS

¢ nepeMeHHbIMU. [IpencraBnenne
3aBUCUMOCTH MEX/1y BEIMUMHAMU
B BuJie popMyJibl. Beruncnenus
o ¢hopmysiam

OBnazaeTs aredpanyeckon
TEPMUHOJIOTUEN U CUMBOJIUKOM,
IIPUMEHSATH €€ B IPOLECCE OCBOCHUSA
y4eOHOro MaTepuana.

Haxonuts 3HaY€HUS BBIPAKEHU

C IICPCMCHHBIMU IIPH 3aJaHHBIX 3HAUYCHUAX

[IEPEMEHHBIX; BBINIOJIHATH BEIYMCIICHUS
1o hopMysiam, JOIMYCTUMBIE 3HAUCHHUS
IIEPEMEHHBIX

YpaBHEHUS U CUCTEMBI
YPaBHEHHI: JINHEWHbBIC
ypaBHEHUS

10

YpaBHEHHE C OJTHON TEPEMEHHOM.
Kopens ypaBHeHus. CBoiicTBa
YPaBHEHHUM C OJTHOW MTEPEMEHHOM.
PaBHOCHIIBHOCTH ypaBHEHHU.
YpaBHEHHE KaK MaTeMaTHIECKast
MOJIEJIb PEAIbHOM CUTYalIUU.
JIuHenHoe ypaBHEHHE C OJTHOMN
repemMeHHon. Yucio kopHen
JIMHEMHOr 0 ypaBHeHus. Pemenune
TEKCTOBBIX 33]1a4 C MMOMOIIBIO
JIMHEMHBIX ypaBHEHUN. JINHEHHOE
YpPaBHEHHUE, COJICPIKAIIECE 3HAK
MO/TYJISt

Pemars nuHeHOE ypaBHEHHE C OJHON
NEPEMEHHOM, MPUMEHSS MPaBUIIa
IIEPEX0/1a OT UCXOJAHOTO YPAaBHEHNUS

K PaBHOCHJIBHOMY €My 0oJiee POCTOTrO
BU/JA.

[IpoBepsTH, ABIAETCA JIM KOHKPETHOE
YHUCJIO KOPHEM YPAaBHEHHS.
OnpenensaTs YUCI0 KOPHEN TMHENHOTO
YPaBHEHUSL.

Pemate nmuHeliHOE ypaBHEHUE,
COZEpPIKALLIEE 3HAK MOMYJIA.
CocraBisTe ¥ pemarh

YPaBHEHHME 110 YCIOBUIO 33/1a4H,
UHTEPHPETUPOBATH B COOTBETCTBUH

C KOHTEKCTOM 3aJ1a4M MOJTYYEHHBIN
pe3yabpTar
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Yucia ¥ BBIYUCIIECHUS
CTETIEHb C HATYPaJbHbIM
IOKa3aTeJIEM

Crenenp ¢ HaTypaJlbHBIM
IIOKa3aTelIeM U €€ CBOMCTBA.
3anuck Ynucaa B AECATUIHON
MO3ULIMOHHOMN CUCTEME CUUCIICHUS

[TpuBOIUTH YNCIOBBIE U OYKBEHHBIC
IIPUMEPBHI CTEIIEHU C HATYpaIbHbIM
nokazaresnem, OObsCHSS 3HAYCHUS
OCHOBAHMSI CTEINICHU U ITOKA3aTelIs
CTEIIEHU, HAXOAUTh 3HAYECHUS CTEIICHEN

Buja a”’ (a — moboe parmoHaIbHOE
YHCIIO, 1 — HATypaJbHOE YHKCJIO).
[ToHMMATBH CMBICT 3aITUCH OOJIBIIIAX YUCE
C TIOMOIIIBIO IECATUYHBIX APOOCH

U cTenenen yucna 10, mnpuMeHsTh ux

B PCATBHBIX CUTYAITASIX

Anrebpanueckue
BBIPAKECHHUSI: MHOTOUJICHBI

23

Onanounensl. OgHOYICH
cTaHaapTHOro Buja. CTeneHp
ofHOYJIeHa. MHOTOUJICHBI.
MHorouseH CTaHAapTHOTO BU/IA.
Crenenp MHOrowieHa. CioxeHue,
BBIUUTAHWE, YMHOXKCHHE U JICIICHUE
MHorouieHoB. [IpeoGpazoBanue
1[EJIOTO BBIPAKEHUS B MHOTOUJICH.
Kopnau MHOrows1eHAa.

ToxnaectBo. ToxaeCTBEHHBIE
peodpa3oBaHus aNreOpanyecKux
BbIpakeHHn!. /{oka3aTenbcTBO
TOXJIECTB

OBnajners anredpandeckon
TEPMHUHOJIOTHEN U CUMBOJIUKOM,
IPUMEHSATH €€ B IPOLIECCE OCBOCHUS
y4eOHOro MaTepuana.

[IpuBOAUTE OAHOYJIEH U MHOTOUJIEH
K CTaHJAPTHOMY BUY.

OnpenensiTe CTENEHH OJJHOYJIEHA

Y MHOTOYJICHA.

BhINoONHATE yMHOKEHHE OJJTHOUJIEHA
Ha MHOTOYJIEH.

BBINONHATE ClI0XKEHUE, BBIYUTAHUE,
YMHOKEHHE U JEJICHHE MHOTOYJICHOB.
Haxonuts KOpHM MHOTO4JIEHA.
DopMyIUpPOBATH ONPEIEICHUE
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TOKJIECTBEHHO PABHBIX BBIPAYKECHHI.
Hcnonp30BaTh npaBuiia

JUIS TOKAa3aTeNNbCTBA TOKIECTB.
BhITIOMHATH TOXKAECTBEHHBIE
peoOpa30BaHUs MEIIOTO BEIPAKCHUS

B MHOT'OWJIEH [TPUBEACHUEM MTOAOOHBIX
CJIaraeMbIX, PACKPBITHEM CKOOOK.
OcCylIecTBIATH pa30KEHNE MHOTOUJICHOB
HA MHOXKUTEIIN ITyTeM BBHIHECCHUS

32 CKOOKH OOIIEr0 MHOKHUTEIS, METOJ0M
TPYIITUPOBKH.

[TpumensTh peoOpa3oBaHme
MHOTOYJICHOB JIJISl PEILICHUS Pa3IHIHbIX
3aJ1a4 U3 MaTeMaTUKH, CMEXHBIX
IPEIMETOB, U3 PEATbHOMN MPAKTUKH.
3HAKOMUTBCS C UCTOPUEHN PA3BUTHS
MaTeMaTUKU

Anrebpanueckue
BBIpKEHUS: (OPMYIIbI
COKPAIIIEHHOTO0 YMHOXEHUS

14

@OopMyJIbI COKPALIEHHOTO
YMHOXEHHUS: KBaAPaT CYMMBbI

Y KBaJpaT pa3HOCTHU ABYX
BBIPAXEHUM, KBaJIpaT CyMMBI
HECKOJIBKMX BBIPAKEHUH, KyO
CYMMBI U KyO pa3HOCTH JBYX
BBIPAXEHUM, pa3HOCTh KBapaTOB
JBYX BBIPAKEHHM, IPONU3BEICHHE

OBnajnets anredpandeckon
TEPMHUHOJIOTUEN U CUMBOJIUKOM,
MIPUMEHSITH €€ B ITPOLIECCE OCBOCHUS
y4eOHOro MaTepuana.

BEIMOIHATE TOXK/IECTBEHHBIC
npeoOpa3oBaHUsI IIEJI0T0 BEIPAKEHUS

B MHOTOYJICH ITPUBEJICHUEM 10 T00HBIX
cllaraeMbIX, pacCKphITHEM CKOOOK,
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Pa3HOCTH ¥ CYMMBI JBYX
BBIPAKEHNI, CyMMa U Pa3HOCThb
KyOOB JIByX BBIPQXCHHIA.
Pasnoxxenne MHOTO4JICHA

Ha MHOXKHTEIU. BeiHeceHue
00I11er0 MHOKHUTEISA 32 CKOOKH.
Mertona rpynmnupoBKU

C UCIOJIb30BaHUEM (HOpPMYII
COKpAILEHHOTO0 YMHOKEHHUSI.
OcCylIecTBIATH pa30KEHNE MHOTOUJICHOB
Ha MHOXXUTEIIN ITyTeM BbIHECCHUS

3a CKOOKH 00OIIEr0 MHOKUTEISL, METOZOM
IPYHIUPOBKU, IPUMEHEHUS (POPMYJIbI
COKpAILEHHOTO0 YMHOKEHHUSI.

[TpumensTs npeoOpa3oBaHue
MHOTOUJICHOB JIJISl PELLIEHUS Pa3INuHbIX
3a]1a4 U3 MaTeMaTUKH, CMEKHBIX
IPEIMETOB, U3 PEAIbHON MPAKTUKHU.
3HAKOMUTBCS C UCTOPUEHN PA3BUTHS
MaTeMaTUKU

Yucia v BEIYUCIICHUS:
ACIIMMOCTD

10

J1eIMMOCTb LEIbIX YHCEIL.
CaoiictBa nenmumoctu. [Ipocteie

Y COCTaBHbIC uncia. YeTHbIe

Y HeueTHbIe yncia. [Ipusnaku
nenmuMmoct Ha 2,4, 8,5, 3,6,9, 10,
11. Ilpu3Haku 1eTUMMOCTHA CyMMBI
Y TIPOU3BEACHUS LIEIIbIX YHCEIT
pu pereHnu 3aaad. Hanbonabimmit
oOLIuH IeTUTETh U HAaMEHBIIIEee
oO11ee KpaTHOE JIBYX YUCET.
B3anmHO npocteie yncna.
Aunroputm EBknupa. Jlenenue

[IpuMeHsTH CBOKMCTBA AETUMOCTH.
[IpuBOANTH MPUMEPHI K PACIIO3HABATH
IPOCTBIE U COCTABHBIC YKCJIA, YETHBIE
1 HEYETHBIC YHCIIA.

Jloka3bpIBaTh U MPUMEHSITh MPU3HAKU
JenuMmoct Ha 2,4, 8,5,3,6,9, 10, 11,
MPU3HAKHU JICTUMOCTH CYMMBI

Y TPOU3BEICHUS LETIBIX YUCETL.
HaxoanTtb HanOO b1 OOLINNA IETUTED
¥ HaMEHbIIIee 00IIee KpaTHOE ABYX
YHCEJL.

PemaTpe npakTUKO-OpUEHTUPOBAHHBIE
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¢ octatkoM. CpaBHEHUS LIETBIX
YHCEJI 10 MOAYJII0 HATYPaIbHOTO
qucia

3aJ1a4uu, UCTIOB3YsI HAUOOIBIINNA 00T
JeUTENb, HAUMEHBIIIee 00Iee KPaTHOe
JIBYX YHUCE.

Pacno3naBaTh B3aMHO ITPOCTHIC YUCTIA.
[IpumensaTes anroput™m EBkina.
dopMyIUpPOBATH ONPEICTCHUS ACITUMOCTH
HAaIIeJI0, YUCEeJI, CPABHUMBIX I10 JJAHHOMY
MOJTYJIIO.

BrInoaHATE AeneHne ¢ OCTaTKOM

OyHKIMH: TUHEUHAS
byHKITASA

16

JluneitHast yHKIIHS, €€ CBOMCTRA.
['paduk TuHEHHON QYHKITHH.
['padux bynkuum y = | x |.
Kycouno-3anannbie GyHKITHH

PacmoznaBaTs muHEHHYO QYHKITHIO

y = kx + b, oniuchIBaTh €€ CBOMCTBA

B 3aBUCHMOCTH OT 3HAYEHUI

K03 bunreHToB k u b.

CtpouTts rpaduku THHEHHON QyHKIINH,
byHKIHU Y = | X |, KyCOUHO-3a/JaHHOMN
byHKIHH.

Ncnons3oBath nudpoBbie pecypchl
JUTSI TOCTpOEeHUs rpadMKOB QyHKIIUNA
Y U3YYCHUS UX CBOWCTB.

[IpuBOIUTH IPUMEPHI TUHEUHBIX
3aBHCUMOCTEH B peajbHBIX MpoIeccax
U SIBJICHUSX

YpaBHEHUS U CUCTEMBI
YPaBHEHHM: CUCTEMBI
JIMHENHBIX YPABHEHUN

14

YpaBHeHUE C IByMSA
nepeMeHHbIMU. ["paduk TuHEHHOTO
YPaBHEHMU C IBYMsI [IEPEMEHHBIMU.

CrpouTth B KOOPAMHATHOM INIOCKOCTH
rpaduK TMHEWHOTO YPaBHEHHUSI C JBYMSI
NEPEMEHHBIMHU; MOJIb3YSICh IPAPUKOM,

29



CucTeMbl TMHENHBIX YPABHEHAN
C ABYMsI IIEPEMEHHBIMM.
['padpraeckuit MeTOT pemIeHUs
CHUCTEMBI IMHEVUHBIX YPABHECHUN
C IByMs IIepeMeHHbIMU. Perienue
CHCTEM JIMHEVHBIX YPABHEHUH

C IByMs IEPEMEHHBIMHU METOI0M
MOJICTAHOBKHU U METOJIOM
cioxxeHust. CucrteMa IByX
JIMHEWHBIX YPABHEHUN C IBYMsI
[IEPEMEHHBIMU KaK MOJIEIIb
pEATBHOU CUTYaIUU

MPUBOJAUTH IPUMEPHI PEILICHUS
YpPaBHEHMUSL.

Haxonuts peuienue cucremsl 1ByX
JIMHEMHBIX YPABHEHUH C IBYMS
MEPEMEHHBIMU.

CocTaBisTh U pemaTh CUCTEMY JIBYX
JIMHEMHBIX YPABHEHUU I10 YCIOBUIO
3a7]a4M, UHTEPIPETUPOBATH

B COOTBETCTBHUU C KOHTEKCTOM 3aJ1a4u
MOJTYYEHHBIN PE3yJIbTaT

[ToBTOpEHue, 06001ICHUE,
CHCTEeMaTH3aI1s 3HAaHUI

[ToBTOpEHME OCHOBHBIX ITOHATHHA
Y METOJIOB Kypca 7 Kiacca,
0000111eH1Ee 3HAaHU T

Br16upats, mpuMeHsTh OLICHUBATh
CIOCOOBI CPaBHEHHUS YHCEIT, BRIYUCIICHHUH,
TOKJIECTBEHHBIX Peo0pa3z0oBaHUii
anreOpanvecKnX BhIPAXKEHHM, PEIICHUS
YPaBHEHUU U CUCTEM YPAaBHEHHUM, 3a1aHUS
(yHKUMNA, aHATIU3a U TOCTPOEHUS UX
rpaduKoB.

Hcnonp3oBaTh QyHKIIMOHATIBEHO-
rpaduyeckre npeacTaBICHUs

JUISL PELICHUS 3a/1a4.

OcCy1ecTBIATh CAMOKOHTPOJIb
BBITIOJTHAEMBIX JIEUCTBUM U CAMOIIPOBEPKY
pe3yJbTaTa BEIYMCIICHUN,
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npeoOpa3oBaHUi, TOCTPOCHUH.
Pemate 3anaumn U3 peasibHOM KU3HU,
MPUMEHSATH MAaTEMaTHICCKUE 3HAHUS

I pCHICHU 3a1a4 U3 JPYI'UX IIPCIMCETOB.

Pemiats TekCTOBBIC 3a7a4M, CPABHUBATD,
BBIOMpATh CIIOCOOBI pEIICHUS 3a]a4l

OBLIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME
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8 KVIACC

HCPAaBCHCTBA

CBOWCTBA YHCIIOBBIX HEPABEHCTB.
Jloka3aTenbCTBO HEPABEHCTB.
HepaBeHCTBO ¢ IEpEMEHHOM.
Crtporue u HeCTpOrue HEpaBEHCTBA.
CrnoxeHne U yMHOKCHHE
YUCJIOBBIX HEPABEHCTB.
OneHuBaHNe 3HAYECHUS
BBIPAKEHUSL.

[ToHsiTHE O pEIICHNN HEPABEHCTBA
C OJTHOW mepeMeHHONU. MHOKECTBO
peLIeHUI HEpaBEHCTBA.
PaBHOCHIIBHBIC HEPABEHCTBA.
HepaBeHncTBo-cneacTaue.
HucnoBble TpOMEXKYTKU. JInHENHOE
HEPABEHCTBO C OAHOM MEPEMEHHON
Y MHOXXECTBO €I'0 PELICHUM.
Pemienune nMHENHBIX HEPABEHCTB

C OHOM MTEPEMEHHOM.

CucTemMbl IMHENHBIX HEPABEHCTB

C OHOM NepeMeHHO. Pemenne
TEKCTOBBIX 33/]a4 C [IOMOILIBIO

Ha3Banwue pasnena Konnuectso OCHOBHBIE BUIBI IEATEIBHOCTH
OCHOBHOE COZIEp)KAHHE
(TembI) Kypca 4acoB 00yyJaromuxcs
YpaBHEHUS U HEPABEHCTBA! 20 YucnoBble HEPABEHCTBA. DopMyIMpPOBATH CBOMCTBA YHCIOBBIX

HEPABEHCTB, UJUTIOCTPUPOBATH UX
Ha KOOPAUHATHOM MIPSIMOM, TOKa3bIBaTh
areOpanvIecKu.

OueHuBaTh 3HAYCHUS BEIPAKECHUS,
VCIIOJIb3YSl HEPABEHCTBA.

[IprMeHATh CBOMCTBA HEPABEHCTB B XOE
pelieHus 3a1a4.

OnpenensiTe paBHOCHIIbHBIE
HEPABEHCTBA.

[IpuBOINUTH IPUMEPHI PELICHUI
HEPABEHCTB.

Pemate nuHeliHbIE HEPABEHCTBA C OJTHOU
MEPEMEHHON, CUCTEMbI JINHEHHBIX
HEPaBEHCTB, U300PaXKaTh PEIICHUE

Ha YKMCJIIOBOM IPSIMOM, 10Ka3bIBATh
HEPABEHCTBA.

Pemate TekCTOBBIE 3a1a4H C TIOMOILBIO
JIMHEMHBIX HEPABEHCTB C OAHOMN
IIEPEMEHHOM.

HccnenoBath IMHEWHOE HEPABEHCTBO

C OJTHOM IEPEMEHHOM C TapaMeTPOM.
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JIMHEMHBIX HEPABEHCTB C OJTHOU
MIEPEMEHHOMN

3HAKOMHUTBCS C UCTOPUEN PA3BUTHS
anreOpsl

Yucia v BBIYUCIICHUA
KBaJApaTHBIN KOPEHb

17

KBagpaTHbie KOpHHU.
ApudmMernueckuii KBapaTHbINA
KOpEHb U ero cBouctna. [lonstue
MPPalMOHAIBHOIO YHCIIA.
JlelicTBHs ¢ UppaALMOHAIIBHBIMU
ynciamu. CBOMCTBA JEUCTBUN

C MppalMOHATbHBIMH YHCIIaMU.
CpaBHeHUE UppalMOHATbHBIX
yuces. MHOKECTBO
JNEUCTBUTEIBHBIX YUCEIL.
[IpencraBieHus 0 paCIIMPEHUAX
YHCJIOBBIX MHOKECTB.
JomycTumeble 3HaYEHUA
MIEPEMEHHBIX B BBIPAKEHUSX,
coJieprKalnx apupMeTHIECKHIE
KBaJIPATHbIE KOPHHU.
ToxaecTBeHHbIE TPe0OpPa30BaAHUS
BBIPAXEHUH, COAEPKAIIMNX
apu(pMeTHIYECKUE KBaIpaTHbIC
KOpHHU

@opMyIMpPOBAThH OIPENECIECHUE
KBaJPaTHOIO KOPHs U3 YUCIIA,
apu(pMeTH4ecKoro KBaapaTHOro KOpHsI.
[IprMeHATh Onepanuio N3BJICUYCHUS
KBaJpaTHOI O KOPHs U3 YUCJa, UCIIOJIb3Ys
IPY HEOOXOTUMOCTH KaJIBKYIISITOP.
OneHnBaTh KBaIpaTHBIE KOPHU LEIBIMU
YHUCIaMU U JECATUUYHBIMU JIPOOSMHU.
CpaBHHBaTh U yHOps104MBaTh
palMOHAIBHBIE U UPPALIMOHATIBHBIE YUCIIA,
3aIMCaHHBIE C TIOMONIBIO KBAIPATHBIX
KOPHEM.

BrmonuATs onepanuun

C UPPALMOHAIBHBIMU YUCIIAMU.

VccnenoBats ypaBHEHHE X2 = g, HAXOJUTh
TOUYHBIE U TPUOIMKEHHbIE 3HAUCHUS
KOpHel npu a > 0.

HccenenoBaTh CBOMCTBA KBaAPATHBIX
KOpHEH, POBOAS YACIIOBBIE
AKCIEPUMEHTHI C UCIOJIb30BAHUEM
KaJIbKYJIATOpa (KOMIBIOTEPA).
Jloka3bIBaTh CBOMCTBA apU(PMETUYECKHUX
KBaJIPAaTHBIX KOPHEN; IPUMEHSATh UX
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TSl TIpeoOpa3oBaHs BBIPAKCHHI.
BrinonsasaTe npeoOpa3zoBaHus BEIPaKEHUH,
CoZepKaIUX KBAJIPATHBIC KOPHU.
Bripaxkats nepeMenHbie U3 popmyi.
Bpraucnsate 3Ha4€HUS BBRIPAKEHU,
CoZIEpKaIUX KBAIPATHBIE KOPHH,
WCIIOJIB3YSI IPY HEOOXOAMMOCTH
KJIbKYJISITOP.

Hcnonb30BaTh B X01€ PEUICHUS 3a1a4
AJIEMEHTapHBIE TIPE/ICTABICHHUS,
CBSI3aHHBIC C MPUOINKEHHBIMU
3HAYCHUSMHU BEJIUYMH.

3HAKOMUTHCS C UCTOPUEH pPa3BUTHUSA
MaTEMAaTHUKH

YpaBHEHUS U HEPABEHCTBA!
KBaJIpaTHbIE YPABHEHUSA

17

KBaapatHoe ypaBHeHue. @opmyiia
KOpHEW KBaJ[paTHOTO yYpaBHEHHSI.
KonnuecTBo 1€MCTBUTENBHBIX
KOpHEW KBaJ[paTHOTO YpaBHEHHS.
Teopema Buera.

YpaBHEHUS, CBOOUMBIE

K JJMHEWHBIM YPaBHEHUSIM

WJIU K KBaJPaTHBIM YPaBHECHUSIM.
KBagpaTHoe ypaBHEHUE

c napametrpoM. Pemienue
KBaJIpaTHBIX YpaBHEHUI

Pacno3naBaTe ypaBHEHHUsI C OTHOU
IIEPEMEHHOW, KBAIPATHBIE YPABHEHHS.
OnpenensaTe paBHOCWIbHBIE YPABHEHUS.
[IpuMeHATh CBOMCTBA ypAaBHEHNN C OJHOMN
IIEPEMEHHOM.

3anuceiBaTh POPMYITy KOPHEH
KBaJPAaTHOT'O YPAaBHEHUSI; PEIIATh
KBa/IpaTHbIE YPAaBHEHUS — ITOJIHBIE

Y HETIOJIHBIE.

OnpenensaTe KOJINYECTBO ACUCTBUTENBHBIX
KOpPHEU KBaJIpaTHOTO yPaBHEHMSI.
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¢ napamerpamu. Pemenue
KBaJIpaTHBIX YPaBHEHUM,
COoZEpKALIUX 3HAK MOYJISI.
YpaBHEHHUE KaK MaTEMATHUYECKAs
MOJIEJIb PEAIbHOM CUTYaLIUU.
Pemenne TEKCTOBEIX 3a1a4

C ITOMOIIBIO KBAIPATHBIX
YpaBHEHUU

HabnrogaTts 1 aHamM3UpOBaTh CBSI3b
MEXTy KOPHAMH U KO PUITUECHTAMH
KBaIpaTHOTO YPAaBHEHHS.
dopmynnpoBaThk TeopeMy Buera, a Takxke
o0OpaTHyI0 TeopemMy, TPUMEHSTh 3TU
TEOPEMBI JJI PEIICHUS 3a/a4.
[IpoBOANUTH MPOCTEUIINE UCCIAEAOBAHUS
KBaJpPaTHBIX YPaBHECHUII.

Pemrate TekcTOBBIE 3a1aUM.
3HaKOMUTBCS C UCTOPUEN pPa3BUTHUS
MaTeMaTUKu

Anrebpanueckue
BBIPKEHHUSI: TPOOHO-
paIrrioHaIbHBIC BEIPAKEHUS

17

PanmonanpHbIC BRIpOKCHUS.
ToxaecTBeHHbIE TPe0oOpPa30BaHUS
paIoHaIbHBIX BRIPAKECHUH.
AnrebOpaundeckas Jpo0b.
JomycTumble 3HaYEHUA
NEePEMEHHBIX B APOOHO-
paIOHATEHBIX BHIPAKEHUSX.
OCHOBHOE CBOMCTBO
anredpandeckon apoodu.
CnoxeHue, BBIYUTaHUE,
YMHOKCHHE U JICTICHHEC
anredpandecKkux apooeit.
Bo3Benenue anredpandeckoit
JTpoOHU B CTETIICHb

3anuceIBaTh ANre0OpandyecKue BbIPAKEHUS.
Haxonute qomycTuMble 3HaYeHUs
NEPEMEHHBIX B APOOHO-PALIMOHATIBHBIX
BBIPAKEHUSIX.

BhINONHATE 4KMCIIOBBIE TTOJICTAHOBKHU

Y BBIYUCIISITH 3HA4Y€HUE APOOH, B TOM
YHUCJIE C TOMOIIBIO KaJbKYJISATOpPA.
@opMyIMpPOBAaTH OCHOBHOE CBOVWCTBO
areopandeckoi 1poOu U MPUMEHSTh €T0
JUIs IpeoOpa3oBaHust Jpooeil.
BBINTONHATE TOXKAECTBEHHBIE
peoOpa30BaHUS PATMOHATBHBIX
BBIPAYKCHUI.

BbInonHATE 1elcTBUS ¢ anredpandeckuMu
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IpoOAMU.

[TpumenaTs nmpeoOpa3oBaHusI BRIPAKECHUN
JUISL pEeLICHUs 3a1a4.

BripaxkaTh nepeMeHHbIe U3 GopMy
(puznueckunx, reOMETPUUYECKHUX,
OTHCHIBAIOIIMX ObITOBBIE CUTYALIUH)

YpaBHEHUS U HEPABEHCTBA! 19 JIpoOHO-panoHaIbHEIC Pacnio3naBath 1poOHO-paIiiOHaIbLHbIE
JIPOOHO-pAIMOHATBHbIE ypaBHeHus1. Pemenue qpo6Ho- YPaBHEHMUS.
YpaBHECHUS palMOHAJIbHBIX YPABHEHU, Pemate qpoOGHO-panmoHaibHbIe
CBOJSILIIUXCS K JIMHEUHBIM YPaBHEHUS, CBOSIINECS K JINHEUHBIM
WJIY K KBaJPATHBIM YPABHECHUSIM. WJIU K KBaJIPaTHBIM YPABHEHHUSIM,
Petrenue nqpoOGHO-panimoHaIbHBIX VICIIOJIb30BaTh METO/] 3AMEHBI IEPEMEHHOM.
YPaBHEHUU METOJOM 3aMEHBI Pemate TexcToBBIE 3a1aun
MEPEMEHHOM. Pellienne TeKCTOBBIX are0panveckuM CrocoOOM: MEePEeX0IUTh
3aJ1a4 ¢ OMOUIbIO APOOHO- OT CJIOBECHOM (POPMYJIIMPOBKH YCIOBUS
palMOHAJIbHBIX YPAaBHEHUM. 3aJ1a4y¥ K aIreOpandecKor MOJIEIH MyTeM
['paduueckas naTepnperanus COCTAaBJICHUS YPABHEHUS;, PELIATH
YPaBHEHUM C IByMSI IEPEMEHHBIMA | COCTABJIICHHOE YPaBHEHUE;
VHTEPIPETUPOBATH PE3YJIIbTAT.
Hcmonp30BaTh TpadmuecKyro
VHTEPIPETALNIO YPABHEHUH C IBYMs
IIEPEMEHHBIMU
OyHKIMHU 15 Ob6uactp ornpeaeneHus Ucnonb3oBath HyHKIIMOHATBHYIO

¥ MHOXXECTBO 3HAYECHUH (DyHKITHH.
Crioco06s1 3amanus GyHKITHI.

TEPMUHOJIOTHIO U CUMBOJIHKY.
HaxonuTe 001acTh onpeaeneHus
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['padux dyaknuu. YTeHne cBONCTB
dbynkuuu no ee rpaduxy. [Ipumepst
rpaguKoB QYHKIINHI, OTPasKAIOIINX
peallbHbIE TPOIIECCHI.

@DyHKIUY, OMUCHIBAIOIIUE TPSIMYIO
¥ 00paTHYIO MPOMOPIIMOHATBEHBIE
3aBUCUMOCTH, UX TpaduKu.

Oynxmun y = x4,y = x3, y=+/x,
k

Y=_ W X CBOUCTBA
X

¥ MHOKECTBO 3HAYCHHUHA (DYHKITUH.
BoruucnsaTs 3HaueHus GyHKIMMA, 32 JaHHBIX
dbopmynamu (Ipu HEOOXOAUMOCTH
UCIOJIB30BaTh KAJBKYJISITOP); COCTABIATh
TaOIUIIbl 3HAYCHUN (QYHKIIUH.
OnuceiBaTh CBOWCTBA (DYHKIIMHM HA OCHOBE
ee rpadUyecKoro MnpeACcTaBiICHUS.
Haxonuts ¢ momoinpto rpadguka GyHKIUNA
3HAYEHHUE OJTHOU U3 paCCMaTPUBAEMBIX
BEJIMYMH I10 3HAYEHUIO JPYTOM.
UccnenoBats npumepsl rpadukos,
OTPAKAKOLIUX PEATBHBIC MPOLECCHI
Y SBJICHUS.
[IpuBOINTE TPUMEPHI POLECCOB
U SIBJICHUU C 3aJJTaHHBIMU CBOMCTBAaMHU.
Bripaxats popMyIoii 3aBUCUMOCTh
MEXKy BETUYNHAMMU.
OnuceIBaTh XapakTep U3MEHEHHS OJHON
BEJINYMHBI B 3aBUCUMOCTH OT U3MEHEHHS
JIPYTOH.
Pacnio3naBaTh BU/IbI M3ydyaeMbIX PYHKITUH.
3

Ctpoutb rpaduku QyHKIMHA y = x%, y = X3,
k
y = _\/_f ) y =__.
X
Hcmonp30BaTh (PyHKITMOHATIEHO-
rpaduuecKue npeIcTaBlICHUs
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JUISl PELIEHNS Y UCCIIETIOBAHUS YPABHEHUI
Y CUCTEM YPaBHEHUHU.

[TpumensaTs nudpoBsie pecypch

U1 TIOCTPOEHUS rPpapUKOB

U HCCIIEJIOBaHUS CBOMCTB (DyHKIIMIA

AnrebGpanueckue
BBIPKEHMUS: CTETICHU

14

CreneHs C 1eNbIM IT0Ka3aTenemM

U €€ CBONCTBA.

Cranpmaptasiid BuJ yncna. Pazmepsl
00BEKTOB OKPY>KAIOILIEr0 MUPA,
JUTUTENBHOCTD ITPOLIECCOB

B OKPY’KAIOLIEM MUPE

DopMyJIUPOBATH ONPEAECTICHUE CTEIICHU
C LICJIBIM IIOKA3aTEJIEM.

DopMynUpPOBaATH, 3AITUCHIBATH

B CUMBOJIMYECKOH popme

Y WIUTFOCTPUPOBATH PUMEPAMU CBOMCTBA
CTEICHU C IICJIBIM MOKa3aTeIICM.
[IpuMeHATH CBOMCTBA CTEIIEHU

JUTS TIPe0Opa30BaHUs BRIPAKCHUH,
COJIEpKalIUX CTEINECHU C LEITbIM
MoKa3aTeJIeM.

BrimmonHaTh 1eHCTBUS ¢ YHMCIaMHU,
3alUCaHHBIMM B CTAHIAPTHOM BHU/IC
(YMHOX€EHUE, IeJICHUE, BO3BECHUE

B CTCTICHB).

[Tomy4aTp npencTaBIeHUE O 3HAYUMOCTH
JICUCTBUTENBHBIX YHCEII B MPAKTUYECKOMN
JICATEIILHOCTH Y€JI0BEKA.
AHaIM3UPOBATH U JI€JIaTh BHIBOBI

0 TOYHOCTH MPUOTMKEHUS
VMPPaALMOHATBHOTO YMCIIA TIPU PEILICHUN
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3a1ad.

OKpyIJISITh UPPALMOHAIBHBIE YHCIIA,
BBIIIOJIHATD IPUKUIKY PE3yJibTaTa
BBIYMCJICHUN, OLICHKY 3HAaYEHUN YHCIIOBBIX
BBIpaKCHUIN

Hucna v BBIYKCIICHUSA: 7 JleneHue ¢ OCTaTKOM. DopMyIMPOBATH ONPEAECTECHUS TEITUMOCTH
JNENUMOCTb CpaBHEHUA UEBIX YHCET HAIIEJIO, YHCEII, CPABHUMBIX MO TAHHOMY
10 MOZYJIKO HATypaJbHOI'O YMCIIa. MOZYJIIO.
CBolicTBa CpaBHEHUM MO MOAYJIIO. BrimonnATs nenenue ¢ 0cTaTkoM.
OcTaTku CyMMBbI U IPOU3BEICHUS Jloka3bIBaTh ¥ MPUMEHSTH CBOMCTBA
10 TAHHOMY MOJIYJIIO CpPaBHEHUH IO MOJYJIIO.
Haxonuts octaTku CyMMBbI
Y IIPOU3BEICHUS 10 JTaHHOMY MOJYJIO
[ToBTOpEnue, 06001IEHNE, 10 [IoBTOpEHNE OCHOBHBIX NOHSATHN BriOuparh, NpUMEHSTh OLIEHUBATh

cucTeMaTHu3als 3HaHUH!

1 METOJIOB KypCOB 7 M 8 KJ1aCCOB,
0000111eHE 3HAHUI

CIOCOOBI CPAaBHEHHMSI YHUCEJI, BRIYUCIICHUH,
TOKJIECTBEHHBIX peoOpa30oBaHuil
BBIPAXCHUU, PELICHUSI YPABHCHUN

Y CUCTEM YpaBHEHUI, HEPABEHCTB,
MOCTPOEHUs TpaUKOB.

OcCymecTBIsATh CAMOKOHTPOJIb
BBIIIOJIHAEMBIX JCHUCTBUI U CAMOIIPOBEPKY
pe3yibTaTa BEIYUCICHUH,
npeoOpa3oBaHUi, TOCTPOCHUH.

Pemate 3a1aun u3 peaibHOM )KU3HU,
IIPUMEHATH MAaTEMaTUYECKUE 3HAHUS
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I pCHICHUA 3a1a4 U3 APYI'UX IIPCIMCETOB.

Pemiars TexcToBbBIE 3a1a41, CPABHUBATD,
BbIOMpATh CIIOCOOBI PEILICHUS 3aJauH.
Hcnonp3oBaTh GyHKIIMOHATIBEHO-
rpaduyeckre npeacTaBICHUS

JUISL PELLICHUS 3a/1a4

OBIIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

136
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9 KVIACC

Haszganwue paznena KonuyecTtBo OcHOBHBIE BUJIBI ACATEIBHOCTH
OCHOBHOE COZIEp)KAHHE
(TembI) Kypca 4acoB 00yyJaromuxcs
OyHKIMHU 25 Oyukiust. CBoiicTBa HyHKIIHIA: OnuceIBaTh MOHATHE «(DYHKITUS.

HYJU QYHKIUH, TPOMEKYTKH
3HAKOMOCTOSHCTBA (DYHKIIUH,
IPOMEKYTKH BO3PACTAHHUS

U yObIBaHUS (PYHKITUH, YETHBIC

¥ HEeYeTHbIC QYHKITUH, HAanOobIIee
Y HavMeEHblIee 3HaUYeHUs! (PyHKLIUU.
[TocTpoenue rpagukoB PyHKIUH
C TIOMOIITLI0 TTPE0OpPa3OBAHMA.
Ksagpatnsiii tpexuneH. Kopan
KBaJIpaTHOT'O TPEXYJICHA.
Paznoxenue kBaapatHoro
TPEXUJIEHA HA JINHEWHBIC
MHOKHUTEIH.

KBanparnunas GyHKIus U ee
cBoiictBa. [lapabomna, KOOpIUHATHI
BEPILKHBI TapaboIibl, OCh
CUMMETPHUH TapadOJIbL.
[TocTpoenue rpaduka
KBaJIpaTUYHOU (PYHKIIHH.
[Tonoxxenue rpaguka
KBaIpaTUYHOU PYHKITUU

[TpumensTh cBOMcTBA DYHKIIMIT: HYITH
GyHKIUY, TPOMEKYTKU 3HAKOTIOCTOSIHCTBA
(GyHKIIUU, TPOMEKYTKH BO3pACTaAHUS

1 yObIBaHUS (YHKIIUH, YETHBIC

¥ HeueTHbIC QYHKIIUH, HANOOJIbIIICe

Y HaMEHbIIIee 3HAYCHUS (PYHKIIHH.
Pacnio3HaBaTh KBagpaTHBIN TPEXUIEH,
yCTaHaBJIMBATh BO3MOKHOCTh €r0
Pa3NoKEHHS] HA MHOYKUTEINH,
packKiaabIBaTh HA JIMHEHHBIE MHOKUTEIN
KBaJpaTHBIN TPEXUIECH

C HEOTPUIATEIbHBIM JUCKPUMUHAHTOM.
PacrioznaBath kBagpaTHIHYIO (QYHKITAIO
o ¢opmyie.

[IpuBOIUTH NpUMEPHI KBAAPATUUHBIX
3aBUCHMOCTEN U3 PEATbHOM KU3HH,
(U3HKH, TEOMETPUH.

BoisiBnsTE M 0000111aTE 0COOEHHOCTH
rpaduka KBaApaTUIHON QyHKIIUN
y=ax*+ bx + c.

OnpenensiTe KOOPAUHATHI BEPIINHBI
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B 3aBUCUMOCTH OT €€
koadurmentoB. Mcnonp3oBanue
CBOMCTB KBaJIpaTUYHOU PYHKIIUU
JUTSI peIIeHUs 3a]1a4.

CrerneHHble PYHKIINH

C HATypaJIbHBIMU MTOKA3aTEIISIMH,
ux rpadMKu U CBOMCTBA.

I'paduxn Gpysximii: y = x, y=3/x,
y=|x]|

napaboIbl, 0Ch CHMMETPHH ITapadoJIbI.
Crtpoutb rpaduku KBaIpaTUUIHbBIX
byHKIMIMA, 3aIaHHBIX POpMYyIIaMH

BU/IA:

y = ax’,

y=ax’tq,y=(x+b)+c,
y=ax*+bx+ec.

BrinonssaTes noctpoenue rpadukoB
GyHKIIMIA C TOMOIIBIO TPe0Opa3zoBaHUM
BU/IA:

fx) = f) + a; flx)=> flx + a); fx) =
kfx), fx) = A x ), fx) = [fx)].
Pacnio3naBath creneHnHbie QyHKIUN

C HATypaJLHBIMU ITOKA3aTEIISIMH, CTPOUTD
rpauKu CTENEHHbBIX PYHKITUI

C MoKazaTensiMu 2 u 3.

Ncnons3oBath cBOMCTBA rpaduKoB
CTENEHHBIX PYHKIUHN C HATYpaTbHBIMU
MOKAa3aTeNIIMU MPU PEIICHUH 3a/1a4.
Ctpoutb rpaduku GyHKIHIT y = Vx
y=3x, y=|xl|.

AHanmM3upoBaTh U MPUMEHSTH CBOMCTBA
M3YYEHHBIX (PYHKITUH JIJIS1 UX OCTPOCHUS,
B TOM YHCJIE C TIOMOIILIO TU(PPOBBIX

pecypcoB
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YpaBHEHUS U HEPABEHCTBA!
KBaJpaTHbIC HEPABEHCTBA

15

[loHsATHE O pelICEHNN HEPABEHCTBA
C OAHOM epeMeHHONU. MHOXKECTBO
pELIECHNI HEPABEHCTBA.
KBagpaTHbie HEpaBEHCTBA C OJTHOM
IIEpEMEHHOMN. Perenne HepaBeHCTB
rpaUyeCcKuM METOJOM U METOAOM
uHTepBAIOB. HepaBeHcTsa,
COZIEpIKallAe 3HAK MOJYJIA.
CucreMbl HEPABEHCTB C OJTHOM
MEPEMEHHOM. Pellienne TeKCTOBBIX
3a/1a4 ¢ IIOMOIIBIO HEPABEHCTB,
CHCTEM HEPABEHCTB.

HepaBeHcTBo ¢ nByms
nepeMeHHbIMU. Pemenue
HEPABEHCTBA C JBYMs
nepemeHHbIMU. ['paduueckuit
METOJ| PEIICHUS CUCTEM
HEPABEHCTB C JBYMs
nepeMeHHbIMU. CUCTEMBI
HEPABEHCTB C IByMS IEPEMEHHBIMU

Yurarh, 3aUCHIBATh, IOHUMATh,
MHTEPIIPETUPOBATh HEPABEHCTBA,
WCIIOJIb30BaTh CUMBOJIUKY

Y TEPMHUHOJIOTHIO.

BrinonsasaTe npeoOpa3zoBaHus HEPABEHCTB,
UCIOJIB30BaTh JJIs TPeoOpa30BaHUs
CBOWCTBA YUCJIOBBIX HEPABEHCTB.
Pacno3HaBaTh KBaIpaTHBIE HEPABEHCTBA
C OJTHOW IIEPEMEHHOM.

Pemrate kBagpaTHOE HEPABEHCTBO
rpaguuecKuM METOJOM U METOJIOM
WUHTEPBAJIOB.

Pemars kBagpaTHbIC HEPABEHCTBA,
UCIOJIb3Ys IpayUuecKue MpeICTaBICHHUS.
Pemate HepaBeHCTBa, coepKalIye 3HaK
MOMYJIS.

N300paxarh perieHre HepaBeHCTBA

C OJIHOW IIEPEMEHHOMN U CUCTEMBI
HEPABEHCTB HA KOOPAUHATHOM MPSAMO,
3aIIMCHIBATH PELICHUE C IIOMOIIBIO
CHUMBOIJIOB.

OcBauBaTh U IPUMEHATHh HEPABEHCTBA
IIPU PELICHUH Pa3INYHbIX 33/1a4, B TOM
YUCJIE TPAKTUKO-OPUEHTUPOBAHHBIX.
Pacno3naBaTe HEpaBEHCTBO € IBYMs
IIEPEMEHHBIMHU.
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[TpumeHaTh rpaduvecKuii METO] peIICHUS
CHCTEM HEPABEHCTB C IBYMS
IIEPEMEHHBIMU

YpaBHEHUS U HEPABEHCTBA!
YpaBHEHHSI, HEPABEHCTBA
Y UX CUCTEMBI

25

bukBagpaTHble ypaBHEHUS.
[IpuMepbl TPUMEHEHUI METOI0B
PaBHOCHIIBHBIX TPEOOpa30BaHNUH,
3aMEHBI IIEPEMEHHON,
rpaguuecKkoro MeTo1a

IIPY pELLICHUN YPABHEHUI

3-ii 1 4-11 CTEIECHEM.

Pemienue qpoOHO-palinoHaIbHBIX
YPaBHEHUU U HEPABEHCTB.
Pemenue cucrem ypaBHeHUM

C ABYMs IIEPEMEHHBIMU.
Pemenue npocrenimmx cucrem
HEJIMHEMHBIX YPABHEHUH C IBYMs
nepeMeHHbIMH. [ paduyaeckuit
METOJ| PELIECHUS CUCTEMBI
HEJIMHEWHBIX YPABHEHUH C IBYMsI
nepeMeHHbIMU. Crctema aByX
HEJIMHENHBIX YPABHEHUN

C IBYMsI IEPEMEHHBIMU KaK MOJIEIIb
peanbHOM CUTYaALUH.

Cucrema HEJIMHEVHBIX YPAaBHEHUN
C IapaMeTpoM.

Pemats OukBaznpaTHble ypaBHEHUS.
[IpumeHsATh METOABI PABHOCHIIBHBIX
npeoOpa3oBaHUi, 3aMEHBI IIEPEMEHHOM,
rpauyecKoro MEeToa MpH pelieHuu
ypaBHEHUM 3-U U 4-U CTENICHEM.
Pemats n1poOHO-palrioHanbHbIE
YpaBHEHUS U HEPABEHCTBA.
Pacno3naBaTh TuHEHHbBIE ypABHEHUS
C IBYMsI IEPEMEHHBIMU.

CtpouTts rpaduku ypaBHEHUH, B TOM
YHUCJIE UCTIOJIB3YS U POBBIE PECYPCHI.
Pemate mpocreimme cCucTeMbl IBYyX
HEJIMHEWHBIX YPABHEHUN C IBYMsI
NIEPEMEHHBIMHU.

[TpuBOIUTH rpaduuecKyro
MHTEPHPETALNIO PEIICHUS YPABHEHHUS
C IByMsI IEPEMEHHBIMU U CUCTEM
YPaBHEHUH C IBYMsI IEPEMEHHBIMHU.
Pemate TekcTOBBIE 3a1aUM
aNreOpandecKuM CIIoCOOOM.
HccnenoBarh CUCTEMBI HEJIMHEMHBIX
YPaBHEHHU C IapaAMETPOM.

44



[Ipocreiiime HEpaBEHCTBA C IBYMS
MEPEMEHHBIMU U UX CUCTEMBI

Pemars npocreiimme HeEpaBeHCTBA
C IBYMS IIEPEMEHHBIMU U UX CHCTEMBI

YucoBeie
MIOCJIEJ0BATEIbHOCTH
U IPOTPECCUU

25

[lonsaTue yncnoBou
nocae0BaTeIbHOCTH. KoHeuHbIe
1 OECKOHEUHbIE
MOCJIE/I0BATEILHOCTH.
OrpannyeHHas
MOCJIEA0BaTENBbHOCT. MOHOTOHHO
BO3pacraronias (yobiBaroias)
nocJieI0BaTeIbHOCTh. CIOCOOBI
3aJ1aHus MTOCIEA0BATEIbHOCTH:
ONMCATCILHBIN, TAOJIMYHBIH,

C OMOIIIbIO (POPMYIIBI 72-TO UJICHA,
PEKYPPEHTHBIM.
Apudmernueckas

Y TEOMETPUYECKAs TPOTPECCUH.
CBolicTBa 4JICHOB
apudmeTraeckoin

Y T€OMETPUYECKOU IMTPOTPECCHUIA.
@opMyIIbl 7-TO YJICHA
apudmeTraeckoin

Y TEOMETPUUECKOU MPOTPECCUM.
@opMyJbl CyMMBI IEPBBIX

N 4JICHOB apu(hMETHIECKOU

Y TEOMETPUUECKON TPOTPECCHIA.

OcBauBaTh ¥ MPUMEHSITh UHJICKCHBIC
0003HauEHUS, CTPOUTH PEUEBBIC
BBICKA3bIBAaHUS C MCIIOJIb30BAaHUEM
TEPMUHOJIOTHH, CB3aHHOM C TOHITHEM
MOCJIEI0BATEILHOCTH.

OnpenensaTs BUIbI TOCIEI0BATEIbHOCTEM:
OTrpaHUYCHHAs MOCIE0BATEIILHOCTD,
MOHOTOHHO Bo3pacTarorias (yObIBaroIIasi)
MOCJIEI0BATETLHOCTb.

AHanM3upoBaTh (PopMyIiy 7-ro ujaeHa
MIOCJICTIOBATEIFHOCTH HIIA PEKYPPEHTHYIO
bopMyITy U BEIYUCIISITH YJICHBI
MOCJICTIOBATEIFHOCTEH, 3aTaHHBIX STUMH
dbopmynamu.

YcranaBiuBaTh 3aKOHOMEPHOCTD

B [IOCTPOCHUH MOCIEA0BATEILHOCTH,
€CJIM BBITIMCAHBI TIEPBBIC HECKOIBKO

€€ YICHOB.

Pacnio3naBath apupMeTuyecKyto

U TEOMETPUYECKYIO TPOrPECCUH

IIPU Pa3HbIX COCO0aX 3a/1aHMUsl.

Pemiate 3a1auu ¢ uCob30BaHUEM
dbopmy n-ro wieHa apupMeTHIECKON
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3ajauu HA POIEHTHI, 0AHKOBCKHUE
BKJIAJIbl U KPEAUTHI.
[IpencraBneHue 0 CXOAUMOCTH
MOCJIEI0BATEIILHOCTH,

0 CYMMHPOBaHUU O€CKOHEYHO
yOBIBaIOIICH reOMETPUUECKON
MPOTPECCUM.

Meton MaTeMaTHYEeCKOU
uHayKnuu. [Ipocrenmme npumepsl

Y T€OMETPUYECKOU IPOTPECCUIN, CYMMBI
IIEPBBIX 7 YJICHOB.

N300paxaTh 4eHBI TOCIEI0BATETFHOCTH
TOYKaMHU Ha KOOPJAUHATHOU

IUIOCKOCTH.

PaccmarpuBars npuMepbl IPOLIECCOB

U SIBJICHUH U3 PEaJIbHOMU KU3HU,
WUIIOCTPUPYIOIINE U3MEHEHNE

B apU(PMETHUECKOM ITPOrpeccu,

B F€OMETPUYECKON MPOTPECCUH;
1U300paxkaTb COOTBETCTBYIOIINE
3aBUCHUMOCTH IpauuecKH.

Pemars 3anaun Ha NPOLIEHTHI,
OAHKOBCKHE BKJIa/bl

Y KpEAUTOBAaHUE.

[IpencraBisaTh OECKOHEUHBIE
nepUoANYECKUE TpoOH B BUJIE
OOBIKHOBEHHBIX.

3HAKOMUTBCS C TOHSATHEM CXOJUMOCTH
IIOCJIEIOBATEIBHOCTH, HAXOIUTh CyMMY
OECKOHEYHO yOBIBAIOIIECH T€OMETPUUECKOM
IIPOrPECCUU.

[TpumeHsATh METO MaTEMATUYECKOMN
VUHAYKIHH.

3HAKOMUTBCS C UCTOPUEN Pa3BUTHUSA
MaTeMaTHKU
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AnrebOpanueckue 12 Kopens n-ii crenenn. CBonicTBa DopMyIMpPOBATh ONIPEIETIEHNS KOPHS
BBIPAKECHHUSI: CTENIEHD KOpHA n-i cteneHu. CTeneHp n-i CTENEHU U CTENEHU C PallMOHATIbHBIM
C pallMOHAJIbHBIM C pallMOHAJIbHBIM [TOKA3aTEIEM ITOKAa3aTeJIEM.
IIOKa3aTesIeM U €€ CBOWCTBA. [IpuMeHATH onepanuio U3BJICYEHUS
ToxnaecTBeHHbIE TPeoOpa30BaHUS KOpHS 7-i CTENEHU, UCTIOJIb3Y S
BBIPAKEHHUI, COAEPKAUX KOPEHb IpU HEOOXOAUMOCTH KaJIbKYJISATOP.
n-u creneHu. ToX1eCTBEHHbIE BrruucnsaTe 3HaueHue CTENEHU
peoOpa3oBaHus BIPAKCHHM, C pallMOHAJIbHBIM [TOKA3aTENIEM.
COJZIepKaIIMUX CTEIECHb OueHuBaTh 3HaYEHUE KOPHS 1-U CTENIEHH,
C pallMOHAJIBHBIM IIOKA3aTeIeM 3HAQYEHHE CTEIICHU C PALIMOHAIBHBIM
MOKa3aTeyieM LUEeJIbIMHA YUCIaMu
U JIECATUYHBIMU IPOOSIMH.
CpaBHHBATh U yHOPSI0YMBATh
panMoHaNbHbIE U UPPALMOHAIbHBIC YHCTIA,
3alMCaHHbIE C TIOMOILBIO KOPHS 1-1
CTEIEHH, CTENIEHHU C pallMOHATbHBIM
ITOKAa3aTeJIEM.
BBINTONHATE TOXKAECTBEHHBIE
npeoOpa30BaHus BEIPAKCHHS,
COZEpKALIEr0 KOPEHb -1 CTEIICHH,
CTEIEHb C pallMOHAIBHBIM [10KA3aTEJIEM.
3HAKOMUTBCS C UCTOPUEH PA3BUTHS
MaTEMaTHKU
[ToBTOpEHue, 06001IEHNE, 34 Yucina v BeIYKCIEHUS (3aIUCh, OnepupoBaTh MOHITUEM YHCIOBOTO

CHUCTCMAaTHU3al s 3HAHUM

CPaBHCHHC, IICP'ICTBHH

MHOMKCCTBA.
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C ICUCTBUTEIHLHBIMU YUCIIAMH,
YKCIIOBAsl MPsMast; MPOLIEHTHI,
OTHOIIEHHUS, IPONIOPLIUY;
OKpyTJIEHHUE, TPUOINKECHHE,
OLICHKA)

AKTyalu3upoBaTh TEPMUHOJIOTHIO

Y OCHOBHBIE JICHCTBUS, CBA3aHHBIC

C UHCJIAMU: HAaTYPaAIIbHOE YUCIIO, IPOCTOE
Y COCTAaBHOE YHUCIIO, IEIUMOCTb
HaTypaJbHBIX YUCEN, TPU3HAKU
JETUMOCTH, 1I€JI0€ YHUCII0, MOYJIb YUCIIA,
OOBIKHOBEHHAS U JIECATUYHAS IPOOB,
CTaHJIapTHBIN BUJI YUCIIA,
apu(pMETUUECKUN KBaJAPATHBIN KOPEHb.
BeimonHsATh 1eicTBUS, CPaBHUBATH

U yHOPSII0YMBATH YKCIIA, PEJICTABIISITH
4yyCia Ha KOOPAUHATHOM IPSIMOM,
OKPYTJISATh YUCJA; BBIOJHATH NIPUKUIKY
U OIICHKY pe3yJbTaTa BIUUCIICHUI.
Pemats npaktuueckue 3amayu,
COJIeprKalllie MPOLICHTHI, 10J1, YACTH,
BBIpaXaroI1e 3aBUCUMOCTHU:

CKOpPOCTb — BpEMS — PACCTOSTHUE,

1[eHa — KOJIMYECTBO — CTOMMOCTH,

00beM paboOThI — BpeMsi —
MIPOU3BOJIUTEIIBHOCTh TPYAA.

Pa36upats peanbHbie KU3ZHEHHbBIC
cuTyanuu, GoOpMyJIUPOBaTh UX HA SA3bIKE
MaTeMaTUKH, HAXOJUTh pPElIeHUE,
MPUMEHSISI MATEMAaTUYECKUN anmnapar,
UHTEPIIPETUPOBATH PE3YJIbTAT
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TekcToBble 33124t (pEIICHUE
TEKCTOBBIX 3a71a4 apU(PMETHICCKIM
U aredpandecKuM Criocodamm)

Pemath TEKCTOBEIE 3a/1aUM
apu(METHIECKUM CTIOCOOOM; U3BJIEKaTh
HEO0OXOIMMBIC IaHHBIC, PE/ICTABICHHBIC
B BepOaTbHOM, TpaduaecKkom

1 TaOJIUYHOM BHIE.

Pemiath TEKCTOBBIC 33/1a49H C ITIOMOIIBIO
BBEJICHUS TTIEPEMEHHBIX, COCTABIIATh
ypaBHEHHS, HEPAaBEHCTBA, CUCTEMBI
YpPaBHECHHI ¥ HEPABEHCTRB 110 YCIOBUIO
3a1a4u

AnreOpandeckue BbIpaKeHUs
(mpeobpa3zoBaHme aNredpanIecKux
BBIPA)KEHUH, JOITyCTUMBIE
3HAYCHMUSI)

OnepupoBaTh MOHATUSIMUA:

CTEIEHb C LIEJIBIM MIOKA3aTENEM,
apu(pMETUIECKUN KBAJPATHBIN KOPEHD,
MHOTOWIEH, alnredpandeckast Apoob,
TO>KJIECTBO.

BrImoiHsATE OCHOBHBIE NEHCTBUS:
BBITIOJIHATH PacueThl IO opMyIiaMm,
peoOpa3oBbIBaTh LEIbIE, APOOHO-
palMOHAJIBHBIE BHIPAKECHHUS

U BBIpaXXEHUS C KOPHSIMH,
peanr30BBIBATh PA3JIOKEHHE
MHOT'OYJIEHAa HA MHOKHTEJIH,

B TOM YHCJIE€ C UCTIOJIB30BaHUEM (HOPMYJT
Pa3HOCTH KBAIPAaTOB, CYMMBbI U Pa3HOCTHU
KyOOB, KBaJipaTa CyMMBbI U pa3HOCTH,
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Ky0a CyMMBI U Pa3HOCTU; HAXOJUTh
JOITy CTUMBIE 3HAUECHUSI IEPEMEHHBIX

TUTSI APOOHO-PAITMOHATIEHBIX BRIPAKEHUH,
KOPHEM.

MopenupoBaTh ¢ TOMOIIIBIO PopMyiT
pealbHbIE MTPOIECCHI U SIBJICHUS

®yHK1IMU (IOCTPOCHKE, CBOMCTBA
U3YYCHHBIX (QYHKITUH;
rpadgudecKoe pereHne ypaBHEeHU !
U UX CUCTEM)

OmneprpoBaTh MOHITHAMH: PYHKIIHSA,
rpaduk GyHKIUH, HYJIU QYHKIIHH,
IPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
IPOMEKYTKH BO3PACTAHUS, TPOMEXKYTKH
yObIBaHUS, HAUOOJIbLIIEE U HAUMEHBIIIEE
3HAYCHUS (PYHKIIHH.

AHanu3upoBaTh, CPaBHUBATD,
o0cyaaTh CBOMCTBA QYHKIINI, CTPOHUTD
uX rpauku.

OmneprpoBaTh MOHATUIMU: psSMast
IPONOPLUOHATIBHOCTb, OOpaTHas
IPONOPIIMOHATIEHOCTD, JIMHEWHAS
byHKIUSA, KBaipaTuyHas QyHKITHUS,
napadora, runepooua.

Hcnons3oBathk rpaduku

JUISL OTIPEIETICHUSI CBOMCTB, MPOLIECCOB

¥ 3aBUCUMOCTEH, /JIsl peIIeHUs 3a1a4
U3 APYTUX YYEOHBIX MIPEIMETOB

U peabHOM JKU3HH;, MOJICTTUPOBATH
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C MTOMOIIIBIO TPA(PUKOB peabHbIC
MIPOLIECCHI U SIBJICHUS.

Bripaxats hopmynamu
3aBUCUMOCTH MEX]y BEJTMUMHAMM,
MOJEIUPOBATh PeaibHbIC

IIPpOLCCChI

OBILIEE KOJIMYECTBO 136

YACOBIIO ITPOTPAMME

TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC

KosmnuecTBo yacos DJIEeKTPOHHbBIE

HaumeHnoBaHue pa3aesioB U TeM uu¢ppoBbIe

Ne /i P Kourpoasnsl | Ilpakruyeckn (undpp )
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE

e padoThI e padoThbl
pecypcsl

YUCJIA U BBIYNCIIEHM L. 1 | bu6mmoteka [IOK
PanvonansHbIe yncia (IOBTOpEHUE) https://m.edsoo.ru/77¢09b13
OYHKIHWU. KoopauHaTel u 17 | bubnuoreka [IOK
rpaduku. OyHKINH https://m.edso0.ru/77¢09b13
AJITEBPAMYECKUE BBIPAXKEHU L. 7 bubnuoreka [IOK
BeIpaxeHnus ¢ nepeMeHHbIMU https://m.edsoo.ru/77e¢09b13
YPABHEHUA U1 CUCTEMbI 10 | bu6mmoteka [IOK
YPABHEHUI. JIuneiinbie ypaBHEHUS https://m.edso0.ru/77e09b13
UNCJIA 1 BBIYUCJIEHHA. Crenens ¢ 6 bubnuorexa [JOK
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HaTypaJIbHBIM II0OKa3aTelIeM

https://m.edsoo.ru/77¢09b13

6 AJITEBPAMYECKUE BBIPAKEHNM L. ” bubmuorexa [JOK
MHOro4j1eHbI https://m.edsoo.ru/77¢09b13

7 AJITEBPAMYECKUE BBIPAKEHNM L. 14 bubmuoreka [JOK
DopMyJIbl COKPAILEHHOTO YMHOXKEHUS https://m.edsoo.ru/77e09b13

bubmuorexa [JOK
8 UNCJIA 1 BBIYUCJIEHUA. [lenumocTh 10 hitps://m.cdsoo.rw/77¢09b 13

. bu6nmmoreka [IOK
? OYHKIINH. Jluneiinas Gy 16 https://m.edsoo.ru/77¢09b13

YPABHEHUMA U CUCTEMBI Bu6 110K

. . HOJIMOTEKA
10 VPABHEIU{I/H/I. CucteMbl THHEHHBIX 14 hitps://m.cdsoo.rw/77¢09b 13
ypaBHEHUH

1 [ToBTOpEeHME, 0000MIIEHNE, g bubnnoreka [JOK

cUCTeMaTHu3anus 3HaHUU https://m.edsoo.ru/77e¢09b13
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 136
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8 KJIACC

KoanuecTBo yacos DJIeKTPOHHBIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM TV [ Sy—— (undposBbie)
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
e padoThI e padoThbl pecypesI
| YPABHEHUA U HEPABEHCTBA. 20 1 bubmmoreka [JOK
Hepagencrtpa https://m.edsoo.ru/6d40b704
) UNCJIA U BBIUMCJIEHUS. KBanpaTHbiit 17 | bubmmoreka [JOK
KOpPEHD https://m.edso0o.ru/6d40b704
3 YPABHEHHWA 1 HEPABEHCTBA. 17 1 bubnuorexa [JOK
KBagparusle ypaBHEHUS https://m.edsoo.ru/6d40b704
4 AJITEBPAMYECKHUE BBIPAXKEHN . 17 1 bubmmoreka [JOK
JpoOHO-palinoHanbHbIe BHIPAKEHUS https://m.edsoo.ru/6d40b704
5 YPABHEHUA U HEPABEHCTBA. 19 1 bubmmoreka [JOK
JpoOHO-palimoHanbHble YpaBHEHUS https://m.edso0o.ru/6d40b704
bubnmnorexka [JOK
6 OYHKIN 15 ! httDs://m.edSO(I)l.ru/ 6d40b704
7 AJITEBPAMYECKHUE BBIPAXKEHN . 14 bubmmoreka [JOK
Crenenu https://m.edsoo.ru/6d40b704
bubmmoreka [JOK
8 UNCJIA 1 BBIYUCJIEHWA. [lenumocth 7 1 https://m.edsogm/6d40b704
9 [ToBTOpeHME, 0000MIIEHNE, 10 | bubnnorexa [JOK
cUCTeMaTHu3anus 3HaHUU https://m.edsoo.ru/6d40b704
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 8 0
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9 KJIACC

KoanuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
KonTpoabu I[IpakTnyeck
n/n NMPOrpaMMblI Bceero oOpa3oBaTe/ibHbIE
ble padoThI ue padboThbl
pecypchl
bubnuoreka [JOK
! OYHKIN 25 ! https://m.edsoo.ru/133deaba
) YPABHEHIMA U HEPABEHCTBA. 15 1 bubnmorexa [JOK
KBanpaTHbie HepaBeHCTBa https://m.edsoo.ru/133deaba
3 YPABHEHIA U HEPABEHCTBA. 25 1 bubnmorexa [JOK
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI https://m.edsoo.ru/133deaba
4 YMCJIOBBIE ITOCJTEAOBATEJIBHOCTHU 75 | bubnmorexa [JOK
N ITPOT'PECCUHN https://m.edsoo.ru/133deaba
5 AJITEBPAMYECKUE BbIPAXKEHU . 12 | bubamnorexa [JOK
Crenens ¢ palluOHAIBHBIM MOKa3aTeIeM https://m.edsoo.ru/133deaba
6 [ToBTOpenue, 06001IeHUE, CUCTEMAaTH3AIUS 14 1 bubnmorexa [JOK
3HaHUU https://m.edsoo.ru/133deaba
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 6 0
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ITOYPOYHOE INTAHUPOBAHUME

7 KJIACC
KosauyecTBO 4acoB I DJIeKTPOHHBIE
aTa

KontpoJan HHA(PPOBLbIE

Ne i/ Tema ypoka p Ipakruyec U3yYeH bp
Bcero HbIE oOpa3oBaTe/ibHbIE
KHe padoTel | HA
padoThI pecypchl

[ToBropenue. PanmonansHble ynciia

https://m.edsoo.ru/d348281e

[ToBTOpenue. CpaBHeHueE,
YHOPSAOYMBAHUE U apUPMETHUECKHE
HeﬁCTBHﬂ C paiMOHaJIbHBIMHU YU CJIaMHU

https://m.edsoo.ru/5df6d55¢

HOBTOpeHI/Ie. Yucnosas npsmas, MOAYJIb
qucja

https://m.edsoo.ru/7daf1949

ITosTOopenue. [IpoieHTsl, 3aMKUCh
MIPOLIEHTOB B BHUJIE ApoOU U ApoOU B BUJIE
MPOLIEHTOB

https://m.edsoo.ru/71988326

HOBTOpeHI/Ie. TpI/I OCHOBHBIC 3a1a41 Ha
IPOLCHTLI

https://m.edsoo0.ru/47e¢26b56

IToBropenue. Tpu oCHOBHBIE 3a1a4n Ha
IIPOLICHTHI

https://m.edsoo.ru/dcac493c

[ToBTOpenue. PerieHne TeKCTOBBIX 33124
apru(PMETUYECKUM CIIOCOOOM

https://m.edsoo.ru/d5df95ed

IToBTOpenue. Pemenue 3amaq u3
peabHOM MPAKTUKK HA YacTH, IPOOH,
MPOLEHTHI, TPUMEHEHUE OTHOIIEHUN U
IIPONOPLMI IIPU PELIEHUN 3a]1a4

https://m.edsoo.ru/1812dac7

IToBTOpenue. Pemenue 3amaq u3

https://m.edsoo.ru/712d9¢9a
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peanbHON MPaKTUKU HA YacTH, JpooHu,
IIPOLICHTBI, IPUMEHEHNE OTHOLLICHUN 1
IIPONOPLMI IIPU PELIEHUN 3a]1a4

[ToBTOpeHue. PeanbHble 3aBUCUMOCTH;

10 pelIeHre 3a1a4 Ha JABM)KCHUE, padoTy, https://m.edsoo.ru/acaeflf5
MTOKYTIKH, HAJIOTH
11 F;;Efgg;f:sijiiiiz? Teme https://m.edsoo.ru/14dd713f
12 Koopaunara Touku Ha npsiMoit https://m.edsoo.ru/d912d86d
13 UucnoBbie TPOMEKYTKH https://m.edsoo.ru/af99{7e8
14 UucnoBble TPOMEKYTKH https://m.edsoo.ru/8f19¢476
15 Paccrostine Mf e HBEIMH rotanit https://m.edso0o.ru/63187218
KOOPJIUHATHON TIPSIMOM
[TpssmoyronbpHas cucTeMa KOOpAWHAT.
16 Alcmucca v opHaTa TOYKH Ha https://m.edsoo.ru/fc45fa3e
KOOPJIMHATHOM TUIOCKOCTH
[TpssmoyronbHas cucTeMa KOOpAWHAT.
17 Abcuucca v oOpAMHATA TOYKH Ha https://m.edsoo.ru/2e34136¢
KOOPJIMHATHOM TUIOCKOCTH
18 ggsx;g:\/{;PaquOBa SANAHbIX https://m.edsoo.ru/ed4a8e33
19 [Tpumeps! rpaduKoB, 3aJaHHBIX bubmmoreka [JOK
dbopmynamu https://m.edso0.ru/8e566725
20 Hrenne Fpaq)IjKOB PEATIbHEIX https://m.edsoo.ru/e57ald5c
3aBHUCHUMOCTEM
21 OYHKIMOHATBHBIC 3aBUCUMOCTH MEXTY hitps://m.cdsoo.ru/71al 8efb

BEINM4YnHaMn
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[Tonsarue Gpynkuun. OyHKIUS KaK

22 MaTeMaTh4eCcKas MOJIENIb PEATbHOTO https://m.edsoo.ru/de2d47¢9
nporecca
[Tonsarue Gpynkuun. OyHKIUS KaK

23 MaTeMaTh4eCcKas MOJIENIb PEAIbHOTO https://m.edsoo.ru/f6eef2eb
npoiiecca
[Tonsarue Gpynkuun. OyHKIUS KaK

24 MaTeMaTU4eCcKas MOJIENIb PEAIbHOTO https://m.edsoo.ru/4ac763cf
npoiiecca
OO6umacTh onpeaesieHus 1 00J1acTh

25 . https://m.edsoo.ru/e6ce779a
3HaYeHUH QYHKINH

0 0

26 © HaCTBvOHpeHeHeHHH 11 ODIACTp https://m.edsoo.ru/e2b63e61
3HaYeHUHN QYHKINU

27 Crioco6bl 3a1anust PyHKIIUN https://m.eds00.ru/36a6d868

28 I'padux pyHKINN https://m.edsoo.ru/c8c2a3fd
K o

29 OHTPOTLHAA paboTa MO TeME https://m.edsoo.ru/fb8eb919
"Koopaunats! u rpapuku. Oynkuun"
Bripaxxenue ¢ nepeme . 3HaueHHne

30 PIPDRCHUE € TICPEMEHHBIMI. SHAHCHH https://m.edso00.ru/946543af
BBIPOKEHUS C TIEPEMEHHBIMU

31 Bripaxxenue ¢ nepeMeHHbIMH. 3HAYCHUE hitps://m.edsoo.ru/af6ddade
BBIPOKEHUS C TIEPEMEHHBIMU
B .3

32 PIPDICHHE € HEPEMEHHBIMH. SHATCHHC https://m.edsoo.ru/3e61643d
BBIPAYKECHUS C TIEPEMEHHBIMU
I1

33 PEACTABIICHHC SABUCHMOCTH MO https://m.edsoo.ru/4cbdcc85
BEJIMYMHAMU B BUJIE (OPMYIIBI
IIpencraBneHue 3aBUCUMOC e

34 DEACTABIICHHE SABUCHMOCTH MELY https://m.edsoo.ru/63f392a5

BEJIMYMHAMU B BUI€ (POPMYITBI
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35

Brruucnenust no popmynam

https://m.edsoo.ru/a6245673

36 Brruncnenus no hopmynam https://m.edsoo.ru/21fd9dc8
VpaBHeHUE C OJHOH ITEPEMEHHOM.

37 p A p https://m.eds00.ru/9462ea9¢
Kopenb ypaBHeHus
CBolicTBa YpaBHEHUM C OJHOM

38 BOCTE YE) BHCHIH € OAHOH https://m.edsoo.ru/3a33£656
MepeMEeHHOMN
CBolicTBa YpaBHEHUM C OJHOM

39 BOHCTE YE) BHEHIH € OAHOH https://m.edsoo.ru/cfa9e87¢
MepeMEHHOMN

40 PaBHOCHIIBHOCTH ypaBHEHUI https://m.edsoo.ru/5dcb59d5
VYpaBHeHUE KaK MaTeMaTHYeCcKast MOJEIb

41 p . a https://m.edso0.ru/67b5491c
peabHOMN CUTyalluu

42 Yucio KopHeH JIMHEWHOTO YPaBHEHHUS https://m.edsoo.ru/f85f9dal

43 Uucnno KopHel JIMHEMHOTO YpaBHEHUS https://m.edsoo.ru/a4e61bb2
Pemenue Tekcto 3aJ1a4 C IIOMOIIBIO

44 IH ?H Teret BHXU ATt € TIOMOTIR https://m.edsoo.ru/f3fd499¢
JIMHEWHBIX YpaBHEHUN
JIuHeiitHOE ypaBHEHHUE, COCpIKaIlIee 3

45 VHCIHOT YPaBHeHie, coAcpratiiee sHar https://m.edsoo.ru/bf9b924a
MOIYJIsSt
KoHntposbHas pabota mo temam

46 "BeipakeHus ¢ mepeMeHHbIMU ", https://m.edsoo.ru/1873ef27
"JIunelinble ypaBHEHHS"

47 CreneHsb ¢ HaTypaJIbHBIM [10KAa3aTEIEM https://m.edsoo.ru/481ded26
CBOICTBa CTEIICHU C HATypal

48 BOHCTEA CTCHEHH € HATYPAILHBIM https://m.edsoo.ru/9c8e7d9d
okKasarejieM
CBOICTBa CTEIICHU C HATypal

49 BOHCTRA CTELICHN © HATYPATLHAM https://m.edsoo.ru/36e278c5
okKasarejieM
CBoiicTBa CTENIEHU C HATYPaAILHBIM

50 P https://m.edsoo.ru/928c17fd

II0Ka3aTcJjIEM
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3amunce ynciia B IECITUIHOM

51 N 1 https://m.edso0o.ru/819b18a2
MMO3UIIHOHHON CUCTEME CUUCIIEHUS
3ammc clia B JIeC oM
52 TEE K Hv B ACCATIARON 1 https://m.eds00.ru/61935811
MMO3UIIHOHHON CUCTEME CUUCIIEHUS
OnaowieHbl. OMHOYWIEH CTAHIAPTHOTO
53 a a Aap 1 https://m.edsoo.ru/11727ac5
Buga. CreneHp OJHOYIECHA
OnaowieHbl. OMHOYWIEH CTAHIAPTHOTO
54 a a Aap 1 https://m.edsoo.ru/8c3a7f53
Buga. CreneHp OJHOYIECHA
Mmuorouiensl. MHOrowieH cTaHAapTHOI'O
55 HOTOTICHEL VIHOTOTICH CTatAapTHOT 1 https://m.edsoo.ru/fd948dea
Buga. CterneHp MHOTOUJIEHA
MHorouieHbl. MHOrO4IEH CTaHIapTHOr'O
56 ap 1 https://m.edsoo.ru/fa7¢91c3
Buga. CterneHs MHOTOUJIEHA
57 CioXeHye U BEIUUTAHUE MHOTOWIEHOB 1 https://m.edsoo.ru/8fd54el 1
58 Cl1o)KeHHe ¥ BEIYMTaHUE MHOTOUYICHOB 1 https://m.edsoo.ru/3733bf4a
59 CI10’ke€HY€E U BEIUUTAaHUE MHOTOYIECHOB 1 https://m.edsoo.ru/3a2714bb
60 YMHOKEHHUE U JIeJICHUE MHOTOYJICHOB 1 https://m.edso0.ru/62b7f5¢b
61 VYMHOKEHUE U IEJICHNE MHOTOYWICHOB 1 https://m.eds00.ru/489d7{85
62 YMHOKEHHUE U JIeJICHUE MHOT'OUJICHOB 1 https://m.edsoo.ru/2d6¢9c¢7d
63 VYMHOKEHME U IEJICHNE MHOTOYWICHOB 1 https://m.edsoo.ru/b65771f1
[IpeoOpa3oBaHue LETIOTO axe
64 PCODPASOBAIHE ULIIOTO BHPBICHIL B 1 https://m.edsoo.ru/c7a7{b42
MHOTOYJIECH
IIpeoGpasoBanue LEJIOT0 BEIPAKEHUS B
65 peobp H p 1 https://m.edsoo.ru/c2a26ad8
MHOTOYJIEH
IIpeoGpasoBanue LEJIOT0 BEIPAKEHUS B
66 peobp H p 1 https://m.edsoo.ru/b4c45124
MHOTOYJIEH
67 Kopuau mHorounena 1 https://m.edsoo.ru/8438231d
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https://m.edsoo.ru/8438231d

68 Kopuau mHOrounena https://m.edsoo.ru/d5d18e54
ToxnectBo. ToxXInecTBEHHBIE

69 peoOpa3oBaHUs aIreOpandecKux https://m.eds00.ru/9b737dd9
BBIPAKCHU I
ToxnaectBo. ToxxaeCcTBEHHBIE

70 npeoOpa3oBaHus AIreOpandecKux https://m.eds00.ru/5b3¢9399
BBIPKECHU I
ToxnectBo. ToxxInecTBEHHBIE

71 npeoOpa3oBaHus aIreOpandecKux https://m.edsoo.ru/abe9629¢
BBIPKECHU I
ToxnectBo. ToXIeCTBEHHBIE

72 npeoOpa3oBaHus AIreOpandecKux https://m.edsoo.ru/adbe2¢94
BBIPKECHU U
ToxnectBo. ToXIeCTBEHHBIE

73 peoOpa3oBaHUs aIreOpandecKux https://m.eds00.ru/9dd98d82
BBIPAKECHUI

74 JlokazaTenbCTBO TOXKJIECTB https://m.edsoo.ru/5b989ef1
KoHntposbHas pabota mo temam

75 "CreneHb ¢ HaTypaJIbHbIM I1I0Ka3aTenem", https://m.edsoo.ru/bbae474e
"MHorouieHbI"

76 Keazpar CyMMHVH KBajIpat pasHoctH https://m.edsoo.ru/fb565ftb
JBYX BBIpaKEHUU

77 KBagpar cyMMbl HECKOJIBKUX BbIPAKEHUM https://m.eds00.ru/b9f67615

78 Ky0 cymmst n xyb passocn aeyx https:/m.edsoo.ru/bf42d8b7
BBIPKECHHI

79 Pa3HocCTh KBapaToB IBYX BBIPAKEHUHN https://m.edsoo.ru/3b3c8cd2

80 [IpousBenenne pa3HOCTU U CYMMBI JIBYX https://m.edsoo.ru/a31c7e85
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BBIPAKECHUI

HpOI/ISBe,I[eHI/IC Pa3HOCTU U CYMMBI IBYX

81 = https://m.eds00.ru/9263d265
BBIPOKCHHI
C 0

82 yMMa H pfs HOCTD KYDOB ABYX https://m.edsoo.ru/fa43caef
BBIPOKCHHI

83 Cymma u piBHOCTB Ky6oB ABYX https://m.edsoo.ru/a97811f1
BBIPKCHUI

84 Pasnosxenne MHOrowIieHa Ha MHOYKUTEIIH https://m.edsoo.ru/al 64a83c¢
[IpousBeneHne pa3HOCTU CYMMBI IBYX

85 BBIpQXXEHUH, CyMMa U pa3HOCTh KyOOB https://m.edsoo.ru/f77d6914
JIBYX BBIPAKECHHI

86 PazoxeHne MHOrowieHa Ha MHOKUATEIN https://m.edsoo.ru/535f26¢ee
B

g7 BpIHECEHHUE 00IIEro MHOKHUTEIA 3a https://m.cdsoo.rw/al 568c0e
CKOOKH

88 MeTton rpynnupoBKu https://m.edsoo.ru/8d842fea
K §)

89 " OHTPOIIbHA pabOTa HO TEME " https://m.edsoo.ru/ce55b746

DopMyIIbl COKPAILIEHHOTO YMHOKEHUS
e oc e cei. CBoiicTBa

90 JlenmmocTs Leibix uces. CBoHCTS https://m.edsoo.ru/f215¢992
IEITUMOCTH

91 JemumocTp nenbix yucesn. CBoicTBa hitps://m.cdsoo.ru/d776db7
IIEITUMOCTH
I1 .Yeé

92 pO__CTHe 11 COCTABHRIC HHCIA. HCTHBIC 1 https://m.edsoo.ru/dd5b7226
HEUYETHBIE Ynciia
I1 2.4,8,5,3,6

93 PHBHAKH ACTUMOCTH Ha 2, %, ©, 9, 3, 0, https://m.edsoo.ru/c19cd52f
9,10, 11
IT 2,4,8,5,3,6

94 PH3HAKU ACTUMOCTH Ha 2, 2, ©, 9, 3,5, https://m.edsoo.ru/e8d6854d

9,10, 11
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[Ipu3Haky AeMMOCTH CyMMBI U

95 MPOU3BEJACHHUS LEIBIX YUCEI ITPU 1 https://m.edsoo.ru/e4ca3234
pelIeHnu 3a1a4
96 Hanbousumi obmpd aeamrens 1 1 https://m.edsoo.ru/978e3 1bc
HaWMEHbIIIee 0011Iee KPAaTHOE ABYX YUCEI
97 B3anmHo nipocThie unciia 1 https://m.edsoo.ru/fccafafd
98 Axroputy Epicua. Jlenenie ¢ 1 https://m.edsoo.ru/1d5c33c4
OCTaTKOM
99 CpaBHCHH LCIIBIX THCCIL 11O MOAYIIIO 1 https://m.edsoo.ru/8dfc1bdl
HaTypaJbHOTO YHCIIa
100 Jluneitnas Qynkuus, e€ cBolicTBa 1 https://m.edsoo.ru/8bf17854
101 Jluneitnas Qynkuus, e€ cBolicTBa 1 https://m.edsoo.ru/5a5b98c4
102 Jluneitnas pynkmms, e€ cBolcTBa 1 https://m.edsoo.ru/17e74616
103 I'paduk nuHeitHON QyHKIIUU 1 https://m.edsoo.ru/bd9b9a97
104 I'paduk nuHeitHON QyHKIIUU 1 https://m.edsoo.ru/27ad3a6f
105 I'padux nmuHeitHO#N QyHKINH 1 https://m.edsoo.ru/8aa52d23
106 I'paduk nuHeitHON QyHKIIUU 1 https://m.edsoo.ru/d857c5ca
107 I'padux pyHkumm y = | x | 1 https://m.eds00.ru/7b986¢97
108 I'paduk pynkuun y = | x | 1 https://m.edsoo.ru/83142dag
109 I'paduk pynkuun y = | x | 1 https://m.edsoo.ru/cbfd91ce
110 I'padux pyHkumm y = | x | 1 https://m.edsoo.ru/174d5832
111 Kycouno-3anannsie GpyHkuuu 1 https://m.edsoo.ru/395{6817
112 Kycouno-3anannbie GpyHKInN 1 https://m.edsoo.ru/dd7d5314
113 KycouHno-3anannblie pyHkunu 1 https://m.edsoo.ru/89d67¢44
114 Kycouno-3anannsie GpyHKunu 1 https://m.edsoo.ru/441d54b6
115 KonTponbHas padboTa mo Temam 1 https://m.edso0o.ru/b9751294
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"NenumocTs", "JIuneitnas GyHkms”

116 YpaBHeHUE € IBYMs IEPEMEHHBIMU https://m.edsoo.ru/9e8d98ce

117 YpaBHeHUE € IBYMS IEPEMEHHBIMU https://m.edsoo.ru/abac3fab

118 Ipadpuic minCiiHOTo ypasHeHH C ABYMS https://m.edsoo.ru/489ec4c2
MepeMEHHBIMHU

119 I'padui mneiinoro ypasnenns ¢ AByms https://m.edsoo.ru/11e7¢825
MepEeMEHHBIMU

120 Cucrembl TMHEHHBIX YPaBHEHUH C IBYMsI hitps://m.cdsoo.ru/6dd472cb
MepEMEHHBIMU

121 Cucrembl TMHEHHBIX YpaBHEHUH C IBYMsI hitps://m.cdsoo.ru/73894fch
MepeMEHHBIMHU
I'padmyaeckuiit MeTO pEIICHHS CUCTEMBI

122 JIMHEHHBIX YPABHEHUHN C JBYyMS https://m.edsoo.ru/e567a682
MepeMEHHBIMU
I'padmyeckuii MeTO pEIICHHS CHCTEMBI

123 JIMHEHHBIX YPABHEHUHN C JBYyMS https://m.edsoo.ru/cd3f73f5
MepeMEHHBIMHU
Pemenue cucrem NMHENHBIX YpaBHEHUM

124 C ABYMsI IEPEMEHHBIMH METOJIOM https://m.edsoo.ru/bcc43¢c88
IMOJICTAHOBKH M METOJIOM CJI0KSHHS
Pemienue cucrem NMHENHBIX YpaBHEHUM

125 C ABYMsI IEPEMEHHBIMH METOJIOM https://m.edsoo.ru/b4cf997d
IMOJICTAHOBKH M METOJIOM CJI0KSHHS
Pemienue cucrem NMHENHBIX YpaBHEHUM

126 C ABYMsI IEPEMEHHBIMH METOJIOM https://m.edsoo.ru/b73¢7335
IMOJICTAHOBKH M METOJIOM CJI0KEHHS

127 Cucrema IByX JIMHEHHBIX YPABHEHUH C https://m.edsoo.ru/d8abb171
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ABYMA NICPEMCHHBIMHA KaK MOJCIIb
peanbHON CUTyallu:

128

KonTponbHas pabota no teme "Cucremsl
TUHEHHBIX ypaBHeHHI'"/ Beepoccuiickas
IIpoBepoYHas pabora

https://m.edsoo.ru/d958c¢73f

129

HroroBas koHTpoabHas padboTa /
Bcepoccuiickas mpoBepouHasi padboTa

https://m.edso00.ru/25246¢48

130

[ToBTOpenue u o6odmeHue. Pemenune
CHCTEM JINHCHHBIX YPaBHCHUH C IBYMS
[IEPEMEHHBIMH METOIOM I10JICTAHOBKH M
METOJIOM CJIOXKEHHUS

https://m.edsoo.ru/72d8cbc6d

131

[ToBTOpenue u o6od6menune. CTeneHs ¢
HATYpaJbHBIM ITOKa3aTeIIEM

https://m.edsoo.ru/c28a9619

132

[ToBTOpenue u 0606menne. OTHOUICHBI
¥ MHOTOWICHBI. TOX/IeCTBEHHBIC
peoOpa3oBaHUs aIreOpandecKux
BBIPKECHU I

https://m.edsoo.ru/4bd4ef49

133

[ToBTOpenue u 0606meHne. opMyITbl
COKpPAILEHHOI'O YMHOXCHUS

https://m.edsoo.ru/78c92bce

134

[ToBTOopenue n o6o6menue. KoopanHnarst
U TpaduKu.

https://m.edsoo.ru/13a9adc3

135

[ToBTOpenue u o6odmeHue. JInHeiHas
GbyHKIHS U €€ CBOWCTBA

https://m.edsoo.ru/4f3a3a7f

136

[ToBTOpenue u o6odmeHue. Pemenne
CHCTEM JIMHEHHBIX YPaBHCHUH C IBYMS
IIePEMEHHBIMHU

https://m.edsoo.ru/2b6¢24bd

137

[ToBTrOopenue u o6o0menue. Pemenne
CUCTEM JIMHENHBIX YPAaBHEHUN C IBYMsI

bu6mmoreka [IOK
https://m.edsoo.ru/ac20936a
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MNEPECMECHHBIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

137
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8 KJIACC

KoanuectBo yacos 1 DJIeKTPOHHBIE
ara
Kourtpoun uugposbie
Ne i/ Tema ypoka IpakTuyec | H3y4YeH
Bcero HBIE oOpa3oBaTe/ibHbIE
KHe paboTnl | Hd
padoTbI pecypchl
1 HucnoBble HEPABEHCTBA 1 https://m.edsoo.ru/a5c7{248
2 CBolicTBa YMCIIOBBIX HEPABEHCTB 1 https://m.edsoo.ru/acb35975
3 CBoiicTBa YMCIIOBBIX HEPABEHCTB 1 https://m.edsoo.ru/fc2dae92
4 JlokazarenbCTBO HEPABEHCTB 1 https://m.edsoo.ru/b22d4aed
HepagenctBo ¢ nepemennoii. Ctporue u
5 P P P 1 https://m.edsoo.ru/b2862a7¢
HECTPOrrue HEPaBEHCTBA
Hepasencto ¢ nepemennoii. Ctporue u
6 P P P 1 https://m.edsoo.ru/e54bccbb
HECTPOTre HEPaBEHCTBA
CnoxeHre 1 YMHOKEHUE YHCIIOBBIX
7 HepaBeHCTB. OlICHMBAaHUE 3HAYCHUS 1 https://m.edsoo.ru/e6651a2d
BBIPOKCHUS
CnoxeHre 1 YMHOKEHUE YHCIIOBBIX
8 HepaBeHCTB. OlICHMBAaHUE 3HAYCHUS 1 https://m.edsoo.ru/acda7312
BBIPKCHUS
[lonsiTHE O penIeHnn HEPaBEHCTBA C OAHOU
9 nepeMeHHoN. MHOXEeCTBO pelieHuit 1 https://m.edsoo.ru/82bcde3e
HEpPaBEHCTBA
[lonsiTHE O penIeHnn HEPaBEHCTBA C OAHOU
10 nepeMeHHoN. MHOXeCTBO pelieHuit 1 https://m.edsoo.ru/9bac518d
HEpPaBEHCTBA
11 PaBHOCHIIbHBIE HEPABEHCTBA. 1 https://m.edsoo.ru/39a81992
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HepaseHncrtBo-ciencraue

12 UucnoBble TPOMEKYTKH https://m.edsoo.ru/23¢9a331
JInneliHoe HepaBEHCTBO C OJHOU

13 . p A . https://m.edsoo.ru/11c413ac
MEPEMEHHON U MHOKECTBO €0 PEIICHUM
Pemntenue 1uHENHBIX HEPABEHCTB C OJTHOMI

14 . P s https://m.edsoo.ru/53¢9a6e6
MepeMEeHHON
Pemnrenue 1uHENHBIX HEPABEHCTB C OJTHOMI

15 . p A https://m.eds00.ru/6761865f
MepeMEeHHOMN
Pertenuie TMHENHBIX HEPABEHCTB C OTHOMI

16 . p A https://m.edsoo.ru/c7a7adfe
MepeMEeHHON
CucreMbl TUHENHBIX HEPABEHCTB C OJHOMI

17 . P s https://m.edsoo.ru/596facae
MepeMEeHHON
CucreMbl TUHENHBIX HEPABEHCTB C OJHOMI

18 . p A https://m.eds00.ru/994851d5
MepeMEHHOMN
Pemrenue TeKCTOBBIX 3a71a4 C IIOMOIIBIO

19 JINHEMHBIX HEPABEHCTB C OJHOMU https://m.edsoo.ru/d2e18b84
MEPEMEHHOMN
KontponsHas padora 110 Teme

20 " P }? https://m.edsoo.ru/f23eeea?

Hepagencrtpa

21 KBanparubie KopHH https://m.edsoo.ru/f9e6ald3
ApudMeTnueckuil KBagpaTHEIN KOPEHD U

22 pud . AP P https://m.edsoo.ru/883 1eecd
€ro CBOICTBa
ApudmMeTHUecKUN KBaapaTHLIN KOPEHD U

23 pud . AP P https://m.edsoo.ru/5df132¢8
€ro CBOICTBa
IToHsaTHe UppaoOHAILHOIO YUCIIA.

24 N ppatt https://m.edsoo.ru/9al 6bef6
JelicTBuA ¢ UppallMOHAJIBHBIMHU YU CIIaMU

25 CBoiicTBa IEUCTBUM C UPPALMOHATBHBIMHU https://m.edsoo.ru/a747d292
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qucjiaMu

26

CBoiicTBa ICHUCTBUH C UPPALMOHATBHBIMHU
YHUCIaMU

https://m.edsoo.ru/14¢1d635

27

CBoiicTBa ICUCTBUH C UPPALMOHATBHBIMHU
YHUCIaMU

https://m.edsoo.ru/8523cd27

28

CpaBHeHuE UppalMOHAIbHBIX YUCEI

https://m.edsoo.ru/51dc5f5b

29

CpaBHeHuE UppalMOHaIbHBIX YUCEI

https://m.edsoo.ru/5b9f184c¢

30

MHOX€eCTBO HeﬁCTBHTCHLHBIX YUCCII.
HpeHCTaBHeHI/IH O paClIMpPCHUAX YU CIIOBbIX
MHOXCCTB

https://m.edsoo.ru/46ada2al

31

JlomycTrMble 3HaUYEHUSI IEPEMEHHBIX B
BBIPOKECHUSX, COACPIKALTUX
apudmeTnyecKkre KBaJpaTHbIE KOPHU

https://m.edsoo.ru/9fff1a9b

32

JlonmycTrMble 3HAYEHHUsI IEPEMEHHBIX B
BBIPAKECHUAX, COACPKALIUX
apu(pMeTHYECKIE KBaIpaTHbIE KOPHU

https://m.edsoo.ru/3dae614b

33

ToxnecTBeHHbBIE TPEOOpPa30BaHUS
BBIPAKECHUH, COAEPIKAIUX
apu(pMeTHYECKIE KBaIpaTHbIE KOPHU

https://m.edsoo.ru/473b1931

34

ToxnecTBeHHbIE TPe0OpPa30BaHUS
BBIPAXKECHUH, COIAEPIKAIUX
apu(pMeTHYECKIE KBaIpaTHbIE KOPHU

https://m.edsoo.ru/57f3d7da

35

ToxxnecTBeHHBIC TPEOOpPa30BaHMS
BBIPAYXKEHH, COJIEPKALUX
apudmeTHUeCKre KBaIpaTHBIE KOPHU

https://m.edsoo.ru/4¢553d28

36

ToxnecTBeHHbIE TPe0OpPa30BaAHUS
BBIPQXXEHUH, COIepPIKALIUX
apudmeTnyecKkre KBaJapaTHbIE KOPHU

https://m.eds00.1ru/85a9599c¢
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KonrtponsHas padora o Teme

37 " . " https://m.edsoo.ru/45{265a7
KBagpartsslii KOpeHb

38 KBanpaTtHoe ypaBHeHuE https://m.edsoo.ru/bdd83aee
dopMyia KOpHEW KBaPATHOTO YPABHEHHUS.

39 KonnuecTBO A€iICTBUTENBHBIX KOPHEH https://m.edsoo.ru/96e6591fa
KBaJpaTHOI'O ypaBHEHUS
dopMyia KOpHEW KBaPATHOTO YPABHEHHUS.

40 KonnuecTBO A€CTBUTENBHBIX KOPHEH https://m.edsoo.ru/tb58c78a
KBaJpaTHOI'O ypaBHEHUs
dopmyJiia KOpHEN KBaPaTHOTO YPaBHEHUS.

41 KonnuecTBO A€MCTBUTENBHBIX KOPHEN https://m.edsoo.ru/a7b66e78
KBaJpaTHOI'O ypaBHEHUS
dopmyJiia KOpHEN KBAPATHOTO YPAaBHEHUS.

42 KonnuecTBO A€MCTBUTENBHBIX KOPHEN https://m.eds00.1ru/984375a9
KBaJIpaTHOT'O YPaBHEHUS

43 Teopema Buera https://m.edsoo.ru/f12ed3e3

44 Teopema Bueta https://m.edso0o.ru/a99162a7
YpaBHEHUS, CBOAUMBIE K IMHEHHBIM

45 YPaBHEHUSAM WJIY K KBaJIPATHBIM https://m.edsoo.ru/d6bec4fa
YPaBHEHUAM
YpaBHEHUS, CBOAUMBIE K IMHEHHBIM

46 YPaBHEHUSAM WJIU K KBaJIPATHBIM https://m.eds00.1ru/8b265928
YPaBHEHUAM

47 KBagparHoe ypaBHEHHUE C mapaMeTpom https://m.edsoo.ru/78e7149b

48 Pemtterine KBalpaTHbIX ypasHeHitit ¢ https://m.edsoo.ru/56fb1558
rnapameTpamu

49 Pemenue kBapaTHBIX YPaBHEHHUM C https://m.edsoo.ru/4efdf939
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https://m.edsoo.ru/8b265928
https://m.edsoo.ru/78e7149b
https://m.edsoo.ru/56fb1558

napameTpamu

Pemenue kBagpaTHbIX YpaBHEHHUI,

50 https://m.edsoo.ru/e43a717d
COJIep>KalINX 3HAK MOIYJIsS
Pemnrenue kBagpaTHBIX YpaBHEHUM

51 P yp ’ https://m.edsoo.ru/d66¢7c3b
CoJIep>KalIiX 3HAK MOIYJIS
VpaBHEHHE KaK MaTeMaTHICCKasi MOJIC

52 pasH HUH KA MATEMATITICCRAT MOACID https://m.edsoo.ru/e3ff753d
peanbHOMN CUTYyalluu
Pemrenune Texcto 3a]1a4 C IIOMOIIIBIO

53 HHCHHE TERETOBBIX UH € HOMOTHE https://m.edsoo.ru/a2a6aac2
KBaJIPATHBIX YPaBHCHHIA
KonTtponsHas pabora 1o Teme

54 " P P " https://m.edsoo.ru/d2bc4d59

KBanpatnsie ypaBHeHUs

55 PannonanwHbIe BEIpaXkeHUS https://m.edsoo.ru/2bl6eelc
Toxmecrse e npeoOpa3oBa

56 FRACCTBEHHPIC TIPEODD UB s https://m.edsoo.ru/ede67487
paIMoHaTbHBIX BRIPAKESHUN
Toxmectse e npeoOpa3oBa

57 PRICCTBRCHIHE NPEObp UB e https://m.edsoo.ru/e8e379ad
paIMoOHATBHBIX BRIPAKESHUN
ToxnecTBeHHbBIE ITPEOOPA3OBAHUS

58 A beodp N https://m.edsoo.ru/329beefd
palMOHAIBHBIX BBIPAKEHUN
ToxmecTBeHHBIE IIPe0Opa3OBAHUS

59 A peodp N https://m.edso0.ru/4af839b3
paIMoHaTbHBIX BRIPAKESHUN
Anrebpanueckas qpoob. JlomycTumbie

60 3HA4YEeHUs TIEPEMEHHBIX B IPOOHO- https://m.edsoo.ru/8f1d3298
paIMOHATBHBIX BBIPAKEHUSIX
Anrebpanueckas qpoob. JlomycTumbie

61 3HAYEeHUs TIEPEMEHHBIX B IPOOHO- https://m.edsoo.ru/83f25525
paIMOHATBHBIX BBIPAKEHUSIX

62 Anrebpanyeckas Apoos. JlomycTumblie https://m.edsoo.ru/a68c4763
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3HA4YEeHUs IEPEMEHHBIX B IPOOHO-
palMOHAIBHBIX BBIPAKECHUSX

OcHOBHOE CBOICTBO anredpandeckon

63 https://m.edsoo.ru/fe4b68e9
npodu
O i 0 i

64 CHOBHOC CBOHCTBO airehpaniceron https://m.edsoo.ru/2e93dc3e
npodu
C 0

65 no;xevHI/Ie Y BBIYMTAHUE AJIreOpanyecKux hitos:/m.edsoo rw/466f0SF
npobei

66 CJIO)KGUHI/IG Y BBIYUTAHHUE AJIreOpandecKux hitps://m.cdsoo.ru/6ef41cf)
npobeit
v 0

67 MHO)FeHHe 1 AICIICHIE alltebpauiecidn https://m.edsoo.ru/c89ed952
npobei
Y 0

68 MHO)FeHHe 1 ZICIICHIE alltebpawecian https://m.edsoo.ru/778f45¢7
npobei
v 0

69 MHO)FeHHe 1 AICIICHIE alltebpauiecidn https://m.edsoo.ru/fff87252
npobei
BosBenenue anredpandeckoit 1poo

70 BEAICHHE AITCOPAHTECKOr ApOdH B https://m.edsoo.ru/e5167eab
CTEINEHb
KonTponbhas pabota no teme "poOHo-

71 P P " A https://m.edsoo.ru/7c4fcd8a
palMOHaIbHBIE BHIPAKEHUS

72 JpoOHO-palimoHanbHbIe ypaBHEHUS https://m.edso00.ru/5443982
Pemenue 1poOHO-paliMOHAIbHBIX

73 YPaBHEHUH, CBOJAIIMXCS K JTUHEHHBIM https://m.eds00.1ru/92db6d91
YpaBHEHUSIM
Pemenue 1poOHO-paliMOHAIbHBIX

74 YPaBHEHUH, CBOJAIIMXCS K JTUHEHHBIM https://m.edsoo.ru/c9148d25

YPaBHEHUAM
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Pemenue 1poOHO-paliMOHAIbHBIX

75 YPaBHEHUU, CBOJAIIMXCS K JTUHEHHBIM https://m.edsoo.ru/c6ab635f
YpaBHEHUSIM
Pemenue 1poOHO-paliMOHAIbHBIX

76 YPaBHEHUU, CBOJIAIIMXCS K KBaIPATHBIM https://m.edso00.ru/9d454df9
YpaBHEHUSIM
Pemenue 1poOHO-paliMOHAIbHBIX

77 YPaBHEHUM, CBOJIAIIMXCS K KBaIPAaTHBIM https://m.edsoo.ru/ddafc3el
YpaBHEHUSIM
Pemenue npoOHO-panimoHaIbHBIX

78 YpaBHEHUH, CBOJSIIUXCS K KBAaJIpaTHBIM https://m.edsoo.ru/e35f362f
YpaBHEHUSIM
Pemenne npoOHO-paliiOHAILHBIX

79 Iulp patt . https://m.edsoo.ru/194da57d
YpaBHEHUN METO/IOM 3aMEHbI IEPEMEHHOMN
Pemenne npoOHO-paliiOHaAILHBIX

80 Iulp patt . https:/m.edsoo.ru/cf9ed5c4
YpaBHEHUN METOJIOM 3aMEHbI IEPEMEHHOMN
Pemenne apoOHO-paliiOHAILHBIX

81 {lp pall . https://m.edsoo.ru/562ab158
ypaBHEHUN METOAOM 3aMEHbI IEPEMEHHOU
Pemenne npoOHO-paliiOHAILHBIX

82 E[p patt . https://m.edsoo.ru/6d5a2554
YpaBHEHUN METO/IOM 3aMEHbI IEPEMEHHOMN
Pemenune TekCTOBBIX 3a71a4 ¢ IOMOIIBIO

&3 a le https://m.edsoo.ru/54752¢eb9
IpOOHO-pallMOHANIBHBIX YPaBHEHUH
Pemenune TekCTOBBIX 3a71a4 ¢ IOMOIIBIO

84 A le https:/m.edsoo.ru/dlee47b7
IpOOHO-pallMOHANIBHBIX YPaBHEHUH
Pemenne TeKCTOBBIX 3aj1a4 C IIOMOIIIBIO

85 A UHI https://m.edsoo.ru/ae1329¢eb
JIpOOHO-pallMOHATIBHBIX YPAaBHEHUN
Pemenune TekCTOBBIX 3a71a4 ¢ IOMOIIIBIO

86 A Hl https://m.edsoo.ru/d82a7917

IpOOHO-pallMOHANIBHBIX YPaBHEHUH
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Pemenne TeKCTOBBIX 3aJa4 ¢ IOMOIIBIO

87 . https://m.edso0.ru/615d1277
JIPOOHO-pallMOHATIBHBIX YPAaBHEHUN

28 Perrenre TekCTOBBIX 33124 € HOMOUIIII)IO hitps://m.cdsoo.rw/72713¢94
JIPOOHO-pallMOHATIBHBIX YPAaBHEHUN

89 I'paduicckas nurepnperanns ypasHemuui https://m.edsoo.ru/belad8e8
IBYMsI IEpEMEHHBIMU

90 Korrposteras pabora no Te”M ¢ "Apobro- https://m.edsoo.ru/b9ca755¢
paloHaIbHbIe ypaBHEHUS

91 O6HaCTBUOHpeHeHeHHH 1 MEOECTBO https://m.edsoo.ru/el1fc472
3HAYeHUN QYHKIUU

92 O6HaCTBUOHpeHeHeHHH 11 MHOHCECTBO https://m.edsoo.ru/fc6ced7¢c
3HAYeHUH QYHKIUU

93 CrniocoOsl 3a1anust GyHKIUI https://m.edso00.ru/3cc842b5

94 I'paduk Gysakmmm https://m.edsoo.ru/f44al4e3
Urenue cBoMCTB pyHKIMH 110 €€ Tpaduky.

95 [Tpumeps! rpadukoB GyHKINH, https://m.edso0.ru/488864cb
OTPaXAIOIIUX PEATbHBIE TTPOLIECCHI
OyHKIHH, OMIUCHIBAIOLIUE MPSIMYIO U

96 00paTHyIO MPOIOPLMOHAIIEHBIE https://m.edsoo.ru/99ccce3a
3aBHUCHUMOCTH, UX TpapuKu
OyYHKIHH, OTIHCHIBAIOLIUE MPSIMYIO U

97 00paTHYIO MPOIMOPLUOHAIIEHBIE https://m.edsoo.ru/4d6b37db
3aBHUCHUMOCTH, UX TpapuKu
OyHKIHH, OTIHCHIBAIOLIUE MPSIMYIO U

98 00paTHYyIO MPOIOPLUOHANIEHBIE https://m.edsoo.ru/5e42e35a
3aBHCHUMOCTH, UX TpapuKu

99 OyHkua y = X2 u e€ CBOICTBa https://m.edsoo.ru/c4e68£52
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100 OyHkuMs y = X2 1 € cBoicTBa 1 https://m.edsoo.ru/77fe4532
101 OyHkuua y = x3 u e€ cBoilcTBa 1 https://m.edsoo.ru/5173d5ca
102 OyHKIMS Y =K/X U €€ CBOICTBa 1 https://m.edsoo.ru/b4adc89a
103 OyHKIHs y =K/X U €€ CBOMCTBA 1 https://m.edsoo.ru/1d25fdfe
104 @yHKIUA y =VX U €€ CBOMCTBa 1 https://m.edsoo.ru/de54ba68
105 KonTponbHas padora o teme "OyHKun" 1 https://m.edsoo.ru/4cle7624
106 CremneHs C 1M TOKa3aTeIeM 1 https://m.eds00.ru/954b776¢
107 CBoiicTBa CTEHEHU C LIEJIBIM ITI0Ka3aTelIeM 1 https://m.edsoo.ru/53¢e2912
108 CBoIiCTBa CTETICHU C IIEJIBIM MTOKa3aTelIeM 1 https://m.edsoo.ru/e611edee
109 CBoiicTBa CTEIEHU C LIEJIBIM ITI0Ka3aTelIeM 1 https://m.edsoo.ru/2d35eafc
[IpeoOpazoBaHue BEIpaXKCHUH,
110 COJIEpIKAIIMX CTETICHU C LIEIbIM 1 https://m.edso0.ru/248e9c6b
MoKazaresiem
[IpeoOpazoBaHue BEIpaXKCHUH,
111 COJIEPIKAILMX CTEIIEHU C LEIbIM 1 https://m.edsoo.ru/94e8829c¢
MoKa3aTesieM
[IpeoOpazoBaHue BEIpaXKCHUH,
112 COJIEPIKAIMX CTETIEHU C LEIbIM 1 https://m.edsoo.ru/6a79a32a
MoKa3aTesieM
113 CranmapTHBIM BU Yyncia 1 https://m.edsoo.ru/5d6a6b1f
114 CrangapTHBIN BU] Yyuca 1 https://m.edso0.ru/868a837b
115 JICHCTBI ¢ HCHAMH, SAMHCARHEIMHA B 1 https://m.edsoo.ru/6417c35f
CTaHJapTHOM BHJIE
116 JCHCTBHS C HHCIIAMH, SATHCAHHEIMH B 1 https://m.eds00.ru/987d815f
CTaHJapTHOM BHJIE
117 Pa3mepbl 00bEKTOB OKPYKAIOIIET0 MHPA, 1 https://m.edsoo.ru/2a4b7a7b
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JUTUTEIIBHOCTB MPOIECCOB B OKPYKAIOIIEM
MUpE

Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA,

118 JUIMTEJIBHOCTD ITPOLIECCOB B OKPYXKAIOIEM https://m.edsoo.ru/93bc2dba
MHUpe
Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA,

119 JUIUTEJIbHOCTD ITPOLIECCOB B OKPYKAIOLLEM https://m.edsoo.ru/33fb16ed
MHUpe

120 Henenue ¢ octaTkoM https://m.edsoo.ru/adee3ect

121 CPaBHCHIA LIBIX YHCRI 110 MOYIIIO https://m.edsoo.ru/85b1e5f3
HaTypaJbHOTO YHCIIa

122 ("PABHEHH3 UEIIBIX THCEN 110 MOZYJIIO https://m.eds00.ru/29327¢5f
HaTypaJbHOTO YHCIIa

123 CBoiicTBa CpaBHEHUH IO MOYJIIO https://m.edsoo.ru/b896bbas

124 CBoiicTBa CpaBHEHUH IO MOYJIIO https://m.edsoo.ru/d88824¢b

125 OcTaTkit CyMMEI M IPOH3BEAICHAA 110 https://m.edso0o0.ru/7398dbcl
JTAHHOMY MOJIYJTIO
KoHntposbHas pabota mo temam

126 "Crenenn", "Jlenumocts'"/ Beepoccutickas https://m.edsoo.ru/d29769b5
poBepoyHas pabora

127 gzz;gijfl;:;nggzgzz5;{6;;;; ota https://m.edsoo.ru/1b1abf68
[ToBTrOopenue u o6o6meHue. Pemenne

128 ATHHCHHRIX IjepaBeHCTB ¢ OmiOH https://m.edso0.ru/916528ad
MIEPEMEHHON M CHCTEM JIMHCHHBIX
HEPaBEHCTB C OJHOM IMepEMEHHON

129 [ToBTOpenue u 0600meHue. Pemenue https://m.edsoo.ru/ble4c22f
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JIMHENHBIX HEPABEHCTB C OJJHOM
MEPEMEHHOMN U CUCTEM JIMHEHHBIX
HEPABEHCTB C OJHOU IIEPEMEHHON

130

[ToBTOpenue u 06o0IIEHHE.
ToxnecTBeHHBIE TPeoOpa30BaAHUS
BBIPAYXKEHH, COJIEPKALUX
apru(pMETHYECKUE KBAPATHBIC KOPHU

https://m.edsoo.ru/6ad5d171

131

[ToBTrOopenue n o6o6meHue. Pemenne
KBaJpaTHBIX YpaBHECHUM. Pemienne
TEKCTOBBIX 33/]1a4 C IOMOIIbIO KBaIPATHBIX
YpaBHEHUI

https://m.edsoo.ru/732cleda

132

[ToBTOpenue u o6o6menue. Pemenne
3a7a4 U3 PeabHOM KU3HU

https://m.edsoo.ru/3fb5bfc9

133

[ToBTOpEeHME M 00OOIIECHNE.
ToxecTBeHHBIE MPeoOpa3OBaHMS
palMoOHaIbHBIX BBIPAKECHUI

https://m.edsoo.ru/14937711

134

[ToBTOpenue u 06o0meHne. Pemenne
IpOOHO-pallMOHATIFHBIX YPaBHEHUH,
CBOJAIINXCS K JIMHEWHBIM HMJIH K
KBaJIpaTHBIM ypaBHEHUsIM. Perienue
TEKCTOBBIX 33J1a4 C TIOMOIILIO0 TPOOHO-
palMOHAIBHBIX YPABHEHUIN

https://m.edsoo.ru/7a7e3b3d

135

[ToBTOpenue u 06o0meHne. Pemenne
TEKCTOBBIX 33]1a4 PA3IMYHBIMH CITOCOOAMH

https://m.edsoo.ru/d43a8444

136

[ToBTOpenue u 06o0meHue. Pemenne
3aJ1a4 U3 peaybHOM KU3HU

https://m.edsoo.ru/394a534c

OBIIEE KOJIMYECTBO YACOB 10
[NPOTPAMME
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9 KJIACC

KoanuecTBo yacos 1 JIeKTPOHHbIE
aTa
Ne Tema ypoka Kontpoan | Tlpakruuec W3yven uugposkIe
n/n Bceero HbIC KHe st oOpa3oBaTe/ibHbIE
padoTbI padoThI pecypchl
@Oynkius. CBoicTBa QyHKIUHA: HYTH
(YHKIIUY, IPOMEKYTKH 3HAKOTIOCTOSHCTBA
HKITUU, IIPOMEXKYTKH BO3pacTaHus U

1 by p Y . p . 1 https://m.eds00.ru/8227¢eb3c
yObIBaHUS (PYHKIINH, YETHBIE U HEUETHDBIE
byHKIIMN, HanOoJbIlIee U HauMEHbIIIee
3HaYeHUs PYHKIIUN
@Oynkius. CBoicTBa QyHKIUIA: HYTH
(YHKIIUY, IPOMEKYTKH 3HAKOTIOCTOSHCTBA

HKIIAH, IIPOMEKYTKH BO3pacTaHUS U

2 ymx p Y . p . 1 https://m.edso0.ru/4947f6¢cf
yObIBaHUS (PYHKIINH, YETHBIE U HEUETHDBIE
byHKIIMHN, HauOoJbIlIee U HAaUMEHbIIIee
3HaYeHUS PYHKITUN
ITocTtpoenune rpadukoB GyHKIHH C

3 p pag d)yv H 1 https://m.edsoo.ru/911e3d8d
MTOMOIIIbIO TTPeoOpa30BaHUM
IToctpoenue rpadpuxoB KIIMH C

4 p pag (1)in 1 https://m.edsoo.ru/de933ddb
IIOMOLIBIO TPe0Opa3oBaHui
KBangpatuei Tpéxuinern. Kopau kBagpaTHOTO

5 . P P p AP 1 https://m.edso00.ru/33541754
TpéXusieHa
Pasnoxenune kBagpaTHOTO TpEXUJICHA Ha

6 . AP P 1 https://m.edsoo.ru/91711alc
JINHEHHBIC MHOKHUTEIIN
Paznoxenune kBagpaTHOTO TpEXUJICHA Ha

7 AP P 1 https://m.edsoo.ru/f7384b61

JIMHENHBIE MHOKUTEIN
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KBanpartuunas ¢pyHKIus 1 €€ cBOCTBa

https://m.edsoo0.ru/83232941

[TapaGona, KOOpAMHATHI BEPIIHMHBI

9 https://m.edsoo.ru/de52fad8
1apaboJibl, 0Ch CHMMETPHH ITapadoITbl
ITocTpoenue rpaduka KBagpaTUIHON

10 p pad AP https://m.edsoo.ru/5ed96cfe
byHKIIUN
ITocTpoenune rpaduka KBagpaTHIHOU

11 p pad AP https://m.edsoo.ru/9ede777d
byHKITUN
ITocTpoenne rpa a KBajpa o

12 TPOCHHC rpaduKa KBa/PaTHIHOMH https://m.edsoo.ru/9ef67¢9¢
byHKITUN
[Tonoxenue rpaduka KBaapaTHIHON

13 (GYHKIIUU B 3aBUCUMOCTH OT €& https://m.edsoo.ru/6¢3c4c¢73
KO3 PHUIIHEHTOB
[Tonosxenue rpaduka KBaapaTHIHON

14 (GyHKIIUU B 3aBUCUMOCTH OT €& https://m.edsoo.ru/c31fde51
ko3 pureHToB
Hcnosnp3oBaHue CBOMCTB KBaJIPaTUYHON

15 AP https://m.edsoo.ru/4f58¢ea55
GyHKIUY 715 pelieHust 3a1a4
Hcnonb3oBanne cCBOMCTB KBaJIPaTUIHOU

16 AP https://m.edsoo.ru/7a454¢e6¢
(byHKIMU 1715 pelIeHus 3a/1a9
Hcnonp30BaHne CBOMC aapa o

17 HOIb30BAMHC CBOHCTE KB/IPATHAHOU https://m.edsoo.ru/9543ef25
(byHKIMU 1715 pelIeHus 3a/1a9
CreneHuble GYHKIIUY C HATYPAIHLHBIMHA

18 ymx yp B https://m.edsoo.ru/584a3f6¢
MOKa3aTeJIsIMH, X T'pauKu U CBOHCTBA
CreneHuble GYHKIIUY C HATYPAIbLHBIMHA

19 ynu yp B https://m.edsoo.ru/383ca48f
MOKa3aTeJIsIMH, X Tpa UK U CBOHCTBA
Crenennble (OYHKIIUH C HATYPAJIbHBIMHU

20 ymxu yp https://m.eds00.ru/4387£596

MOKa3aTeJsIMH, UX TPaQUKH U CBOWCTBA
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https://m.edsoo.ru/7a454e6c
https://m.edsoo.ru/9543ef25
https://m.edsoo.ru/584a3f6c
https://m.edsoo.ru/383ca48f
https://m.edsoo.ru/4387f596

Crenennbie (yHKIIMU C HATYpaTbHBIMU

21 . 1 https://m.edso0.ru/7¢3429¢cc
MOKAa3aTeIsIMK, UX TpaduKH U CBOKWCTBA
22 Ipadukn dyskmmit: y =Vx , y=3x,y=|x| 1 https://m.edsoo.ru/cfeS518fd
23 Ipaduxu Gysmmit: y =Vx ,y=3x ,y =| x| 1 https://m.edsoo.ru/f8¢73c8d
24 [paduku Gyrkmmii: y = Vx,y=Vx,y=| x| 1 https://m.edsoo.ru/65f46bff
25 KonTponbhas pabota no teme "OyHkiun" 1 https://m.edsoo.ru/acae22a9
[TonsiTHE O pelIeHUH HEPABEHCTBA C OJIHOM
26 nepeMeHHON. MHOXeCTBO penieHuit 1 https://m.edsoo.ru/88be825
HEpaBEHCTBA
KBagparHsle HepaBEeHCTBA ¢ OAHON
27 Bap THHv HEpABCHCTE AHOH 1 https://m.edsoo.ru/3fed8ee3
MepeMEHHOMN
K o
28 BaﬂpaTHHf HEPABEHCTRA € OAHON 1 https://m.edsoo.ru/e418d57b
MepeMEHHOMN
P
29 CLICHHE HCPABCHCTB IPApHHCCKiIM 1 https://m.edsoo.ru/586a5d3f
METOJIOM U METOJIOM HHTEPBAJIOB
Pe
30 WICHHC HEPABCHCTB IPaduHeCKim 1 https://m.edsoo.ru/f7ea9d47
METOJIOM U METOJIOM HHTEPBAJIOB
31 HepasenctBa, comeprkaiiue 3HaK MOy 1 https://m.edsoo.ru/93fadfed
32 HepaBeHctBa, coneprkaiye 3HaK MOy 1 https://m.edsoo.ru/c82a459c¢
33 CucTeMbl HEPABEHCTB C OJTHOM MEPEMEHHOI 1 https://m.edso0.ru/94e8b796
34 CucreMbl HEpaBEHCTB C OJHON IIEPEMEHHOU 1 https://m.edsoo.ru/ce879338
Pemennie TeKCTOBBIX 3a71a4 ¢ TOMOIIIBIO
35 A B 1 https://m.edsoo.ru/193d8b29
HEPaBEHCTB, CUCTEM HEPaBEHCTB
Pemennie TeKCTOBBIX 3a71a4 ¢ TOMOIIIBIO
36 A B 1 https://m.edsoo.ru/d65825bd
HEPAaBEHCTB, CUCTEM HEPaBEHCTB
HepaBeHcTBO ¢ AByMS TEpEMEHHBIMHU.
37 P ABY P 1 https://m.edso0.ru/3b2279f7

Pemenne HepaBeHCcTBa € IByMs
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MNEPEMECHHBIMU

38

I'padmyeckuit MeTo pelIeHUs CUCTEM
HEPABEHCTB C JBYMsI IEPEMEHHBIMU

https://m.edsoo.ru/a89{85ae

39

Cucremsl HEPAaBCHCTB C ABYMA
MNEPEMCHHBIMU

https://m.edsoo.ru/fd9548¢c5

40

KontponsHas padora o teme "KBanparusie
HepaBeHCTBa"

https://m.edsoo.ru/d59da3b5s

41

bukBanpaTHbie ypaBHEHUS

https://m.edsoo.ru/a9f46bla

42

[Ipumepsl MpUMEHEHH METO10B
PaBHOCHJIBHBIX IPe0Opa30BaHui, 3aMEHBI
MEePEeMEHHOH, rpadruecKoro MeToa npu
peuieHuu ypaBHeHu 3-i u 4-ii creneHen

https://m.edsoo.ru/c93calad

43

[Tpumepsl MpUMEHEHH METO10B
PaBHOCHIIBHBIX IPE0Opa30BaHU, 3aMEHBI
MEPEeMEHHOH, rpaduecKoro MeToa npu
pelieHuu ypaBHeHUH 3-i u 4-ii cTeneHen

https://m.edsoo.ru/a2d31aeb

44

[Tpumepsl MpUMEHEHH METOI0B
PaBHOCHIIBHBIX IPE0Opa30BaHu, 3aMEHBI
MePEeMEHHOMH, rpadruecKoro MeToa npu
peuieHuu ypaBHeHU 3-i u 4-ii creneHen

https://m.edsoo.ru/275¢8a89

45

Pemenne npoOHO-palinOHABHBIX YpaBHEHUH
Y HEPaBEHCTB

https://m.edsoo.ru/76ce2adl

46

Pemenue npoOHO-paniMoOHaTBbHBIX YpaBHEHHHA
Y HEPaBEHCTB

https://m.edsoo.ru/683¢9¢16

47

Pemenue npoOHO-panioOHaTBHBIX YPaBHEHHHA
1 HEPAaBEHCTB

https://m.edsoo.ru/fccdc6be

48

Pemenne npoOHO-palinOHABHBIX YpaBHEHUH
Y HEPaBEHCTB

https://m.edsoo.ru/bdea8284
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49

Pemenne cucreM ypaBHeHUN ¢ AByMs
IIEPEMEHHBIMU

https://m.edsoo.ru/ddf1f176

50

Pemenne cucreM ypaBHeHUN ¢ AByMs
IIEPEMEHHBIMU

https://m.edsoo.ru/978f8a5c

51

Pemenue HpOCTGﬁIHHX CHCTEM HEJIMHEHHBIX
ypaBHeHI/Iﬁ C ABYM: IIEPECMCHHBIMUA

https://m.edsoo.ru/d1c6bbe?

52

Pemenue HpOCTGﬁIHHX CHCTEM HEJIMHEHHBIX
ypaBHeHI/Iﬁ C ABYM: IIEPECMCEHHBIMUA

https://m.edsoo.ru/d4bad9al

53

Pemienue npocTedmmx cCuCcTeM HEJTMHEHHBIX
YPaBHEHUU C IBYMsI IEPEMEHHBIMU

https://m.edsoo.ru/deb99a41

54

Pemenne npocTelmmx CUCTEM HEIMHEWHBIX
YPAaBHEHUH C ABYMS IEPEMEHHBIMU

https://m.edsoo.ru/72b4acce

55

I'paduueckuii MeTOJ pelIeHus! CUCTEMbI
HEJIMHEHHBIX YPABHEHUN C IBYMS
NEePEMEHHBIMU

https://m.edsoo.ru/dcad3b14

56

I'paduueckuii MeTO pelIeHus] CUCTEMbI
HEJIMHEHHBIX YPABHEHUN C IBYMSI
HIEPEMEHHBIMU

https://m.edsoo.ru/9afa428a

57

Cucrema 1ByX HETMHEMHBIX YPaBHEHUM €
JBYMSI IIEPEMEHHBIMU KaK MOJIEIb PEAIBHON
CUTyaluu

https://m.edsoo.ru/c13c84al

58

Cucrema 1ByX HETMHEMHBIX YPaBHEHUM €
JBYMSI IIEPEMEHHBIMU KaK MOJIEIb PEAIBHOU
CUTYyalluu

https://m.edsoo.ru/b31{t8a7

59

Cucrema 1ByX HETMHEMHBIX YPaBHEHUM €
JBYMS IIEPEMEHHBIMU KaK MOJIEb PEAIBHOU
CUTYyalluu

https://m.edsoo.ru/41de92cf

60

Cucrema 1ByX HETMHEMHBIX YPaBHEHUM €

https://m.edsoo.ru/888a5df1
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JBYMsI IEPEMEHHBIMU KaK MOJENb PEATbHON
CUTyallHu

Cucrema HETMHENHBIX YPABHEHUH C

61 https://m.edsoo.ru/126c4a62
rnapameTpoM
CucreMa HEJIMHEHMHEBIX YPaBHEHUH C

62 yp https://m.eds00.ru/13891d9f
rmapamMeTpoM
CucreMa HEJIMHEHMHEBIX YPaBHEHUH C

63 yp https://m.edsoo.ru/6dff8ac6
rmapamMeTpoM
IIpocreinme HeEpaBEHCTBA C IBYMS

64 p p By https://m.edsoo.ru/544a4{c5
MEPEMEHHBIMU U UX CUCTEMBI
KontpoasHas padora no teMe "YpaBHEHHUS,

65 P p " p https://m.edsoo.ru/e26de842
HEPaBEHCTBA M UX CUCTEMBI
[ToHsATHE YMCIIOBOH ITOCIEN0BATEILHOCTH.

66 Koneunsie 1 OecKOHEYHBIE https://m.edsoo.ru/3176¢18f
[IOCJIEAOBATEIILHOCTH
OrpanuyeHHas OCIeA0BaTEIbHOCTD.

67 MonoToHHO Bo3pacTaroias (yobiBaromas) https://m.edsoo.ru/f87d259b
[IOCJIEAOBATEIBHOCTD
CrocoOsl 3a1aHus IIOCIEN0BATEIILHOCTH

68 OIMMCATENbHBIN, TAOIUYHBIN, C TOMOIILIO https://m.edsoo.ru/3d85e255
(hOpMyJITBI N-TO YiICHA, PEKyPPCHTHBIN
Apudmernueckass 1 reOMETPUIECKAS

69 pud p https://m.eds00.ru/a9961566
MIPOrpeccuu
Apudmernueckass 1 TeOMETPUIECKAS

70 pud P https://m.edsoo.ru/7fa5247d
MIPOrpeccuu
CBoiicTBa WieHOB apupMETHUECKON U

71 pud https://m.edsoo.ru/ff32c¢8c¢7

reOMETPUUYECKOMN MPOTrpecCcHii
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CBoiicTBa 4JIeHOB apu(METHUECKON U

72 . . https://m.edsoo.ru/c898ecd6
r€OMETPUYECKON MPOrpeccuid
DopmyIIEl n-T0 WicHa apupMETHIECKON U

73 PMY . pu . https://m.edsoo.ru/83f15133
r€OMETPUYECKON MPOrpeccuid
dopmyIiel n-ro wieHa apudpmeTnueckoi u

74 pMY . pu¢ . https://m.edsoo.ru/eb3375ff
reOMETPUYECKON mporpeccuid
dopmyIisl n-ro wieHa apudpmeTuueckon u

75 pMY . pu¢ . https://m.edsoo.ru/4e4246b2
reOMETPUYECKON mporpeccuii
@opMyJIbl CyMMBI MIEPBBIX N YJICHOB

76 apu(METHIECKON M TEOMETPUIECKOM https://m.edsoo.ru/4¢7¢6d86
IIporpeccuit
@opMyJIbl CyMMBI MIEPBBIX N YICHOB

77 apu(PMETHUYECKON U TEOMETPHUICCKOM https://m.edsoo.ru/c7bbde59
IIporpeccuit
@opMyJIbl CyMMBI MIEPBBIX N YICHOB

78 apu(METHIECKON M TEOMETPUIECKOM https://m.edsoo.ru/d786bac5
IIporpeccuit
3amaun Ha NPOLIEHTHI, 0AHKOBCKHUE BKJIAIbI U

79 a pont & https://m.edsoo.ru/b7a43889
KpEIUThI
3agauu Ha OPOLIEHTHI, OAaHKOBCKUE BKIIAABI U

80 a pont ’ a https://m.edsoo.ru/1b395{36
KpEAUThI
3amauy Ha NPOILEHTHI, 0aHKOBCKHUE BKIAIbI U

81 a pon g https://m.eds00.ru/9fd729cc
KPEIIUTHI
3amauy Ha NPOLEHTHI, 0aHKOBCKHUE BKIAbI U

82 a pon g https://m.edsoo.ru/79ad6469
KpPEIUTHI
3amaun Ha NPOLIEHTHI, 0AHKOBCKHUE BKJIAIBI U

&3 a pont & https://m.edsoo.ru/8423f4cc

KpE€aAuThbl
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3ajaun Ha MPOLICHTHI, OAHKOBCKHUE BKJIAIBI U

84 https://m.eds00.ru/9b6b9587
KpPEIIUTHI
3amauy Ha NPOILEHTHI, 0aHKOBCKHUE BKIAIbI U

85 s pon g https://m.edsoo.ru/def7ee3d
KpPEIUTHI
[IpencraBienue o CXOAUMOCTH
MOCJIEIOBATEILHOCTH, 0 CYMMHPOBaHUH

86 a . y p . https://m.edsoo.ru/5b8c3¢39
0ECKOHEYHO yOBIBAIOIIEeH reOMEeTPUIECKON
MIPOrpecCcCuu
[IpencraBienue o CXOIUMOCTH
MOCJIEIOBATEILHOCTH, 0 CYMMHUPOBaHUH

87 a . y p . https://m.edsoo.ru/75b867de
0EeCKOHEYHO yOBIBAIOIIEeH reOMEeTPUIECKON
MIPOrpecCcCuu

88 Meroa MareMaTU4eCKON MHAYKIIMU https://m.edso0.ru/76¢218be

89 Meroa MaTreMaTH4eCKON MHIYKIIMH https://m.edsoo0.ru/b9f7988d
KourpoabHas padora mo teMe "Uucinossle

90 P p " https://m.edsoo.ru/d217¢375
MOCJIEI0BATEILHOCTH U MPOTPECCUU
Kopens n-if crenenu. CBolicTBa KOpHA n-H

91 p p https://m.edsoo.ru/3c9aad2c
CTEIECHU
Kopens n-if crenenn. CBolicTBa KOpHS n-i

92 P p https://m.edsoo.ru/ef3cb4bd
CTEIECHU
Kopens n-if crenenn. CBoiicTBa KOpHS n-i

93 p p https://m.edsoo.ru/f73ab7ec
CTEIECHU
CreneHb ¢ pallMOHAJILHBIM ITOKa3aTeIeM U €€

94 . pall https://m.edsoo.ru/1e8eb9c9
CBOICTBa
CreleHs ¢ palliOHAJILHBIM ITOKa3aTeleM U eé

95 . patl https://m.eds00.ru/88cf283f
CBOMCTBA

96 Crenens ¢ palmoOHAIBHBIM ITOKa3aTeIeM U e https://m.edsoo0.ru/625¢218f
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CBOMCTBA

97

ToxnecTBeHHbIE TPe0OpPa30BaAHU
BBIPXXEHUH, COIepKaIUX KOPEHb N-il
CTEIIEHU

https://m.edsoo.ru/67fd8fdb

98

ToxnecTBeHHbIE TPe0OPa30BAHUS
BBIPXXEHUH, COIepIKaIUX KOPEHb N-il
CTEIEeHU

https://m.edsoo.ru/7243cec6

99

ToxnecTBeHHbIE TPE0OPa30BAHUS
BBIPXXEHUH, COIepKaIUX KOPEHb N-il
CTETEeHU

https://m.edsoo.ru/fbed7169

100

ToxnecTBeHHbIE TPe0OpPa30BaHUS
BBIPAKEHUH, COACPIKALUX CTEIEHb C
palMOHAIbHBIM I10KAa3aTEIeM

https://m.edsoo.ru/4f46516d

101

ToxnecTBeHHbIE TPe0Opa30BaHUs
BBIPAKEHUH, COACPIKALUX CTEIECHb C
palMOHAIBHBIM I10KA3aTEIEM

https://m.edsoo.ru/192a9¢6¢

102

KonrtponsHas padora o teme "CrerneHs ¢
palMoHaIbHBIM IMOKa3aTeaem"

https://m.edsoo.ru/76bebeal

103

[ToBTOpenue u 0600meHue. Ynucna u
BBIYMCIICHHS (3aIIUCh, CPAaBHEHUE, ACHCTBUS
¢ IEHCTBUTEIBHBIMU YHCIIAMHU, YHCIIOBAs
npsimast)

https://m.edsoo.ru/7df5ddb9

104

[ToBTOpenue u 0600menue. Ynucna u
BBIYHCIICHHUS (3aIHCh, CPABHCHUE, JICUCTBUS
C IEMCTBUTEILHBIMHI YHUCIIAMH, YACIOBAs
npsimast)

https://m.edsoo.ru/87a269¢1

105

[ToBTOpenue u 06o0meHue. Yucna u
BBIYHCJICHUS (IIPOLIEHTHI, OTHOIICHHS,

https://m.edsoo.ru/6b4675¢ee
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IIPOIOPLIKN)

106

[ToBTOpenue u 0600menue. Ynucna u
BBIYMCIICHHS (POIIECHTHI, OTHOIICHHUS,
IIPOIOPLIKN)

https://m.edsoo.ru/lelfea54

107

[ToBTOpenue u 0600menue. Ynucna u
BBIYHCJICHUS (PEIIeHUE 3a1a9 U3 PealbHOM
YKU3HH)

https://m.edsoo.ru/9fa7656d

108

[ToBTOpenue u 0600menue. Ynucna u
BBIYHCJICHUS (PEIICHUE 3a]1a9 U3 PealbHOM
YKU3HH)

https://m.edsoo.ru/4e8dc678

109

[ToBTOpenue u o6o0menue. Ynucna u
BbIUKCIICHUS (OKpYIJIEHNE, TPUOINKEHUE,
OIICHKA)

https://m.edsoo.ru/96bc28fc

110

[ToBTOpenue u 0600meHue. TekcToBbIe
3a1auu (peleHrne TEKCTOBBIX 3aa4
apuMeTHUECKUM U anreOpandecKum
crocobamu)

https://m.edsoo.ru/e8868ac8

111

[ToBTOpenue u 06006meHne. TekcToBbIe
3a/1auu (peleHrne TEKCTOBBIX 3aa4
apuMeTHIECKUM U anreOpandecKum
crocobamu)

https://m.edso00.ru/6427bc68

112

[ToBTOpenue u 06006meHue. TekcToBbIe
3a/1auu (peleHrne TEKCTOBBIX 3aa4
apuMeTHIECKUM U anreOpandecKum
crocobamu)

https://m.edsoo.ru/93acclc4

113

[ToBTOpenue u 06006menHue. TekcToBbIe
3a/1aun (peleHrne TEKCTOBBIX 3aa4
apuMeTHIECKUM U anreOpandecKum

https://m.edsoo0.ru/92d1d593
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crocobamm)

114

[ToBTOpenue u o6o0IIeHue. TeKCTOBbIC
3ajauu (pereHre TEKCTOBBIX 3a1a4
apuMeTHIECKUM U anreOpandecKum
crocobamm)

https://m.edsoo.ru/41744412

115

[ToBTOpenue u 00o6eHue. TekcToBbIe
3a/1a4u (pEIICHNE TeKCTOBBIX 33/1a4
apru(METHUECKUM U aIredpanyecKum
crocobamm)

https://m.edsoo.ru/fdc361b5

116

[ToBTOpeHue u 0600meHNe. AredOpanvecKue
BBIpaKEeHUS (MMpeoOpa3zoBaHUe
aNreOpandecKuX BBIPAKCHHIMA, COACPIKAIIIX
CTETICHb C IEJIBIM MTOKA3aTeJIeM)

https://m.edsoo.ru/3ad358c7

117

[ToBTOpeHue u 0600mEeHNe. AredOpanvecKue
BBIpaKEeHUS (MMpeoOpa3oBaHUe
aNreOpanvdecKuX BBIPAKCHHIMA, COACPIKAIIIX
CTETICHb C IEJIBIM MTOKA3aTeIeM)

https://m.edso0.ru/1943b93e

118

[ToBTOpeHue u 0000meHNe. AredpanvecKue
BBIpaKEeHUS (MMpeoOpa3zoBaHue
aNreOpanvdecKuX BBIPAKCHHIMA, COACPIKAIIIX
CTETICHb C IEJIBIM MTOKA3aTeJIeM)

https://m.edsoo.ru/7cdc34{7

119

[ToBTOpeHue u 0600meHNe. AnredpanvecKue
BBIpaKEeHUS (MMpeoOpa3zoBaHUe
anreOpanvdecKux BhIpaXEHUH, CoepKaIInX
apu(METHUECKUI KBaIpaTHBIA KOPEHb)

https://m.edsoo.ru/966ac472

120

[ToBTOpeHue u 0600mEeHNe. AnredOpanvecKue
BBIpaKEeHUS (MMpeoOpa3oBaHUe
aNreOpanvdecKuX BBIPAKCHHIMA, COACPIKAIIIX

https://m.edsoo.ru/a5ae21de
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apu(METHUECKUI KBaIPaTHBIA KOPEHb)

121

[ToBTOpeHHEe 1 0000mIEeHNEe. AreOpanvecKue
BBIpaKEeHUS (MpeoOpa3oBaHUe
aNreOpanvdecKuX BBIPAKCHHM, COACPIKALIIX
apu(METHUECKUI KBaIpaTHBIA KOPEHb)

https://m.edsoo.ru/97f46e5a

122

[ToBTOpeHue u 0000mIeHNe. AnreOpanvecKue
BhIpa)keHUs (IIpeoOpa3oBaHue MEIbIX U
IpOOHO-PAIMOHATBHBIX BBIPAKEHHI )

https://m.edsoo.ru/1e39bd3f

123

[ToBTOpeHue u 0600mEeHNe. AnredOpanvecKue
BhIpa)keHUs (IIpeoOpa3oBaHue MEIbIX U
IPOOHO-PAIMOHATBHBIX BBIPAKEHHI )

https://m.edsoo.ru/8d9d394a

124

[ToBTOpeHue u 0600meHNe. AredOpanvecKue
BhIpa)keHUs (IIpeoOpa3oBaHue MEIbIX U
JIpOOHO-PAIMOHATBHBIX BBIPAKEHUI )

https://m.edsoo.ru/117f7d66

125

[ToBTOpeHMEe 1 0000mIeHNEe. AreOpanvecKue
BhIpa)keHUs (IIpeoOpa3oBaHue MEIbIX U
JIpOOHO-PAIMOHATBHBIX BBIPAKEHUI)

https://m.edsoo.ru/d556bd7a

126

[ToBTOpenue n o6o0meHue. Anredpanyeckue
BBIPKCHUS (Pa3JIOKCHUE MHOTOYICHA Ha
MHOYKUTEITH, B TOM YHCIIC C UCTIOJIb30BAaHUEM
(bOpMyIT COKPAIIEHHOTO YMHOXEHHSI)

https://m.edsoo.ru/473afa%

127

[ToBTOpenue n o6o0meHue. Anredbpanyeckue
BBIPKCHUS (Pa3JIOKCHNE MHOTOYWICHA Ha
MHOYKUTEITH, B TOM YHCIIC C UCTIOJIb30BAaHUEM
(bOpMyI COKPAIIEHHOTO YMHOXEHHSI)

https://m.edsoo.ru/39d944cc

128

[ToBTOpenue n o6o0meHue. Anredpanyeckue
BBIPKCHUS (Pa3JIOKCHUE MHOTOYWICHA Ha
MHOYKUTEIH, B TOM YHCJIC C UCTIOJIb30BAaHUEM

https://m.edsoo.ru/242dfbcb
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(hOpMyJT COKPAIIEHHOTO YMHOXCHHUS )

[ToBTOpeHHEe 1 0000mIEeHNEe. AreOpanvecKue
129 BBIPOKECHUS (MOJICITUPOBAHKE C IIOMOIIBIO
(hopMyIT peaTbHBIX TIPOIECCOB U SBIICHHH )

https://m.edsoo.ru/35efc98d

Oyukuuu (MOCTpoeHue, CBONCTBA

130 N
W3YYEeHHBIX (PYHKIIN)

https://m.edsoo.ru/884cb9bd

[ToBTOpenue u 06o6meHne. DyHKIUU
131 (mocTpoeHue, CBONCTBA U3yUEHHBIX

byHKIHiN)

https://m.edsoo.ru/9ec2a359

[ToBTOpenue u o6o6menue. PyHKIUU
132 (mocTpoeHue, CBOMCTBA U3yUEHHBIX
byHKIHIN)

https://m.edsoo.ru/364b8128

[ToBTOpenue u 06o6menue. PyHKIUU
133 (rpacdmyeckoe perieHue ypaBHEHHH U X
CUCTEM)

https://m.edsoo.ru/77bd7a83

[ToBTOpenue u o6o6menue. PyHKIUU
134 (rpacdmyeckoe perieHue ypaBHEHUH U X
CUCTEM)

https://m.edsoo.ru/f337159d

135 HroroBast koHTpoIbHAs paboTa

https://m.edso0.ru/9¢379a41

[ToBTOpenue u 06061meHue. yHKIUU

136
(MozenupoBaHHe peabHbBIX MPOLECCOB)

https://m.edsoo.ru/dcb47dca

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

136
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIbHOU ITPOI'PAMMBbBI

7 KIIACC
Kon
nposep .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
FEMOTO o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHMs
pe3yJbT
ara
1 UYucna v BBIYUCIICHUS
11 BeImonHATE, codeTast yCTHBIC U TUCHhbMEHHBIE TIPUEMBI, apU(PMETHICCKHE TCHCTBHUS
' C palMOHATFHBIMU YU CIIAMU
HaxomuTh 3Ha4eHHS YUCIIOBBIX BBIPAKEHUH, IPUMEHSATH Pa3HOOOPA3HBIE CIIOCOOBI
1.2 U NOpuéMbl BBIUKUCICHHUS 3HAUYEHUM JPOOHBIX BBIPAKEHUM, COAEpPKAIIUX
OOBIKHOBCHHBIE ¥ JICCATUIHBIC IPOOH
[lepexonuth OT onHOM GoOpMBI 3amucu 4Yucend K Apyroil (mpeoOpa3oBHIBATH
1.3 JNECSITUUHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO IECATUYHYIO TPOOb)
1.4 CpaBHUBATh U YIOPSAI0YMBATH PALIMOHAIBHBIE YHCIIA
1.5 OxpyrisTh yucia
BEBINONTHATE NMPUKUIKY W OICHKY pe3yibTaTa BBIUMCICHHMA, OIEHKY 3HAYCHUHN
1.6 YHCIIOBBIX BBIPOKEHUH. BBIMONHATE NEHUCTBUS CO CTENEHSMU C HATypaJbHBIMHU
MTOKa3aTeIISIMH
17 [IpuMeHsITh TPHU3HAKK JAEIMMOCTH, Pa3jOKEHHUE HAa MHOXKHUTENIU HATypaIbHBIX
) qrce
Pemarh mOpakTHKO-OPUEHTUPOBAHHBIE 3a7aud, CBS3aHHbIE C OTHOIICHUEM
18 BEJIMYMH, MPOMOPIHUOHAIBHOCTHIO BEIUYMH, IPOIEHTAMH, WHTEPIPETHPOBATH
) pe3yNnbTaThl pelleHus 3a7ad ¢ Y4ETOM OrpaHUYEHUM, CBSA3aHHBIX CO CBOWCTBAMU
paccMaTrpuBaeMbIX 00BEKTOB
2 AnrebpanyecKkue BhIpaKESHUS
21 Hcnonb30BaTh aireOpanveckyro TEPMUHOJIOTHIO U CHMBOJIMKY, TIPUMCHSTH € B
' MPOIIECCE OCBOCHMS YI€OHOTO MaTepualia
59 Haxomuth 3HavueHHWs OYyKBEHHBIX BBIPOKCHHN TPU 33JaHHBIX 3HAYCHUSIX
) HIEPEMEHHBIX
)3 BreimonusaTe mpeoOpa3oBaHus 1LENOT0 BBIPAKEHHST B MHOTOWIEH MPUBEICHUEM
) MOIOOHBIX CIaraeMbIX, paCKphITHEM CKOOOK
24 BBINOMHATE YMHOKEHUE OJTHOWICHA HA MHOTOWICH U MHOTOWICHA Ha MHOTOWICH,
' MPUMEHSITH (POPMYITBI KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH
)5 OcCymIeCTBISITh Pa3I0KEHUE MHOTOWICHOB HA MHOXHTEIN C IIOMOIIBIO BBIHECCHUS
' 32 CKOOKHM OOIIEro MHOXKHUTENS, TPYINIHPOBKHU ClIaraeMbIX, IpUMEHEHUsT (HopMy




COKpPAILLEHHOI'O YMHOXCHHUS

HpI/IMeHHTB Hp606p330BaHI/I$I MHOI'OWICHOB AJIA PCIICHUA Pa3/IMYHLIX 3aj/iad U3

26 MaTEeMaTUKH, CMEXHBIX TIPEIMETOB, U3 peaTbHON MPAKTUKU
57 Hcnonb3oBaTh CBOMCTBA CTENEHEM C HATypajJbHbIMU I[IOKA3aTEIsIMU IS
' peoOpa3oBaHus BhIpaXKEHUI
3 VYpaBHEHUS U HEPABEHCTBA
Pemate sMHENHBIE ypaBHEHUsS C OJHOM NIEPEMEHHOW, INPHUMEHsS IIpaBUia
3.1 repexo/ia OT UCXOIHOTO YPaBHEHHS K paBHOCHIBHOMY eMy. [IpoBepsTh, aBiseTcs
JIM YUCJIO KOPHEM ypaBHEHUS
39 [IpumensTh rpaguueckre METOAbl MPH PEIICHUHU JUHEHHBIX YpaBHEHHH M HX
) CHCTEM
13 [TonOGupath mpuUMepsl map YUCe, SBISIOMIUXCS PEIICHUEM JTUHEHHOro YpaBHEHUS
) C IByMsI IEPEMEHHBIMU
34 Ctpouth B KOOPIWHATHOW IUIOCKOCTH TpaduK JIMHCHHOTO YPaBHEHUS C JIBYMS
' MIEPEMEHHBIMHU; TIOJIB3YSICh TPAPUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS
35 Pemate cucreMbl ABYX JMHEHHBIX YpaBHEHHH C JIByMs IEPEMEHHBIMH, B TOM
' uncie rpaguuecku
CocTaBiATh U pelaTh JUHEWHOE YPABHEHUE WIM CUCTEMY JIMHEMHBIX YpaBHEHUI
3.6 [0 YCJIOBUIO 33Ja4M, UHTEPIPETUPOBATH B COOTBETCTBHM C KOHTEKCTOM 3aJadyM
MIOJTYYEHHBIHN pe3yabTaT
4 Koopaunats! u rpaduku. OyHKIIUN
N300paxaTh Ha KOOPAWHATHOW MPSMOW TOYKH, COOTBETCTBYIOIIWE 3aJaHHBIM
4.1 KOOpJAMHATAM, JIy4Hd, OTPE3KH, WHTEPBAJIbI, 3alUCHIBATh YUCIIOBBIE MPOMEXYTKH
Ha areOpanveckoM sI3bIKe
4.2 OTMeuaTh B KOOPAMHATHOM TIJIOCKOCTH TOYKH IO 33JJaHHBIM KOOpIUHATAM
43 Crtpourts rpaduku muHeHbIX QyHKIMNA. CTpouTh rpaduk GpyHKINU y = [X|
OnuceBaTh ¢ MOMOIIBI0 (DYHKIIUH W3BECTHBIC 3aBUCHUMOCTH MEXIy BEIIMYUHAMMU:
4.4 CKOpOCTb, BpeMs, paccTosiHue, LIEHY, KOJIMYECTRO, CTOUMOCTb,
MIPOU3BOIUTEIILHOCTD, BpeMsi, 00bEM pabOThI
4.5 HaxoauTs 3HaueHmne QyHKINH 10 3HAYCHUIO €€ apryMeHTa
[Tonumarp rpaduueckuii crmoco0 MpenCTaBICHHUs M aHalu3a HWH(OpMaLuu,
4.6 W3BJICKATh U HHTEPIPETUPOBATH MH(DOPMALIHIO U3 TPaA(UKOB PEATBHBIX MPOIIECCOB

U 3aBUCUMOCTEN




8 KJIACC

Kon
nposeps
e€MOoro
pe3yJbT
ara

IIpoBepsiemble NpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHHUSI 0CHOBHOI
0o0pa3oBaTeJIbHOI MPOrPpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHusi

Yucna 1 BEIYUCIIEHUS

1.1

Hcnonb3oBaTh HavyalbHbIE MPEACTABICHUS O MHOXKECTBE JCHCTBUTEIBHBIX UUCEI
JUISL CPAaBHEHUS, OKPYTJICHUS W BBIYUCICHUN, N300paxaTh AeMCTBUTEIbHBIC YUCIIA
TOYKaMHU Ha KOOPJIMHATHOW MpsIMOM

1.2

[IpumeHsaTr TOHATHE aApPUPMETHUECKOTO KBAAPATHOTO KOPHS, HAXOIWTh
KBaJIpaTHbIE KOPHH, HCIONb3ysd MPU HEOOXOAMMOCTH KaJbKyJATOP, BBIOJHATH
npeoOpa3oBaHus BBIPAKEHHM, COJAEpXKAIIMX KBaJApaTHbIE KOPHHU, HCIOIB3YS
CBOICTBa KOpHEM

1.3

Hcnonp30Bath 3anucy OOJIBIIMX M MAJIBIX YHUCEIT C TTIOMOIIBIO IECATHYHBIX IPOOCi
U crenenei yuciaa 10

AnrebpanuecKue BBIPAKCHHS

2.1

HpI/IMeHHTL IIOHATHC CTCIICHHU C O CJIbIM IIOKa3aTcJICM, BBIIIOJIHATD
Hp606p330BaHI/I$I BBIpa)KeHHﬁ, CoACpiKaluX CTCIICHU C LCJIbIM I10KAa3aTCJICM

2.2

BbInonHATE TOXKIECTBEHHbIE NPEOOpa30BaHUSl PALMOHAIBHBIX BBIPAXEHUN Ha
OCHOBE ITPaBUJI ICHCTBUI Ha/l MHOTOWIEHAMHU U alre0pandyeckuMu IpoosiMu

23

PacknanpiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKHUTEIN

24

[TpumensTe mpeoOpa3oBaHUs BBIPAKCHUH JUIS PEIICHHsS Pa3IMYHBIX 33134 W3
MaTE€MAaTHKH, CMEXXHBIX IIPEIMETOB, U3 PEaIbHON IPAKTUKH

ypaBHeHI/IH H HCPpaBCHCTBA

3.1

Pewlate JsMHENHBIC, KBagpaTHbIC YPAaBHEHHs M pPAlUOHAIBHBIC YPaBHEHHS,
CBOJSLIMECS K HUM, CUCTEMBI JIBYX YPAaBHEHUH C IBYMsI [IEPEMEHHBIMU

3.2

[IpoBouTH MpoCTEiiIne HUCCIIeIOBAHUST YPABHCHUN M CUCTEM ypPaBHCHHIA, B TOM
YKCcIIe ¢ MPUMEHEHHEM TpadUuecKuX MPeICTaBICHUI (yCTaHABINBATh, UMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUM PEIICHUS, €CJIM MMEET, TO CKOJBKO, U
npouee)

3.3

[lepexoauTts OT cioBecHOU (HOPMYTUPOBKHU 3a/1a4d K €€ anredpandecKor MoJenn
C  TOMOILBIO  COCTaBJIEHUS  YpaBHEHUS  WMJIM  CHCTEMbl  yYpaBHEHUH,
UHTEPIIPETUPOBaTh B COOTBETCTBUM C KOHTEKCTOM 3a/ayd  MOJY4YEHHBIN
pe3ysibTar

3.4

[IpuMeHsATh CBOKCTBA YMCIIOBBIX HEPABEHCTB [JIsl CPABHEHMS, OLEHKH, pELIaTh
JUHEHHbIE HEpPAaBEHCTBA C OJHOW TIEPEMEHHOM W MX CHUCTEMbl, JaBaTh
rpadguuecKkyr0 WJUTIOCTPALlMI0O MHOXECTBA pELICHUI HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB

OyHKIMHU




[lonuMaTe W WCHONB30BaTh (YHKIMOHAJBHBIE TOHITAS U S3BIK (TEPMUHBI,
4.1 CHUMBOJIMYECKHE 0003HAYEHUS), ONpENeNiaTh 3HAaueHHEe (DPYHKIUH 0 3HAYCHHIO
apryMeHTa, OlpeleNIATh CBOUCTBA (PYHKIUH 110 €€ TpaduKy
Crtpouts rpaduku dJIeMEHTAPHBIX (GYHKINUN BUIA:
42 =/
, ¥y =X?,y =X%,y = [X|, onuCbIBaTh CBOMCTBA YUCIOBON PyHKIIMHU 110 €€ rpaduKy
9 KUIIACC
Kon
nposep .
IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
FEMOTO 00pa3oBaTeILHON MPOrPAMMbI OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yabT
ara
1 Hucna u BBIYUCIECHUS
1.1 CpaBHMBATh U yIOPSI0YUBATh PallMOHATIbHBIE U UPpPALlMOHAJIbHBIE YHCIIa
Bemonaate apudmMernueckue ACWCTBUS C PAlMOHAIBHBIMH YHCIAMH, COYeTas
1.2 YCTHbIE M NMHCbMEHHBIE NMPUEMBI, BBINOJIHATh BBIYUCIECHUS C UPPaAlMOHATbHBIMU
quclIaMu
13 HaxoauTh 3Ha4YeHMs] CTENEHEW C LeIbIMM IOKa3aTeNIIMU U KOPHEH, BBIYUCIATH
' 3HAYEHUS YHCIIOBBIX BBIPAKEHUN
L4 OkpyrisiTh  JCHCTBUTENbHBIE 4YHCJA, BBINIOJHATH HNPUKUAKY pe3yjbTaTa
) BBIYMCIICHHM, OLIEHKY YMCIIOBBIX BBIPAKECHUN
2 VYpaBHEHUs 1 HEpaBEHCTBA
)1 Pemarp svHeliHble M KBaJpaTHbIE ypaBHEHUS, YPAaBHEHUS, CBOJSILUECS K HUM,
pocTerime APoOHO-palIOHAIBHBIC YPAaBHEHHUS
29 Pemarb cuctemsl IByX JUHEMHBIX YPaBHEHUH C ABYMS NEPEMEHHBIMHU U CHUCTEMBI
' JIBYX YpaBHEHUH, B KOTOPHIX OJIHO YpaBHEHHUE HE SIBIISETCS JIMHEHHBIM
)3 Pemiate TekcTOBBIE 331a4K aaredpanuecKuM CrocoOOM C MOMOIIbIO COCTABJICHUS
) YpaBHEHMsI WM CUCTEMBI JIBYX YPaBHEHUH ¢ AByMs IEpEMEHHBIMU
IIpoBouTh mpocTeiiiine uccae0BaHus ypaBHEHUIN M CUCTEM YpaBHEHUH, B TOM
24 qucie ¢ NIpUMEHEHHEM rpaduyecKuxX MpeJCcTaBIeHU (HalpuMep, YyCTaHaBIUBATb,
MMeEeT JIM ypaBHEHHE WM CUCTEMA YPaBHEHUH PELIeHHUs, €CIIM UMEET, TO CKOJIBKO)
)5 Pemrats nuHeiiHble HEpaBEHCTBA, KBaIpaTHBIE HEPABEHCTBA, H300pakaTh PEIICHHUE
' HEPAaBEHCTB Ha YMCJIOBOW MPSIMOM, 3alIUCHIBATH PEILIEHUE C IIOMOILbIO CHMBOJIOB
Pemarb cucreMbl JMHEHHBIX HEPABEHCTB, CUCTEMbl HEPAaBEHCTB, BKIIIOYAIOLIUE
2.6 KBaJpaTHOE HEPABEHCTBO, H300pa)kaTb pEIICEHWE CHUCTEMbl HEPaBEHCTB Ha
YUCJIOBOM IIPSIMOM, 3aIIMCHIBATh PEIIEHKE C IIOMOLIBIO CHMBOJIOB
2.7 Mcnonb30BaTh HEPABEHCTBA MPU PEIICHUH pa3IMYHbIX 33aa4
3 OyHKIUU




Pacmio3naBath q)YHKIII/II/I HN3YUYCHHBIX BUIOB. IToka3wIBaTh CXEMATHYCCKHU
pacroyio)keHnue Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB (GyHKIMA Buma: y=kx,

31 y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT 3HaY€HUN KOIPPUIUECHTOB,
OIHCHIBaTh CBOWCTBA (DYHKIIUH
30 [Toka3piBaTh CXEMAaTHYECKH PpACIOIOKEHHE Ha KOOPAUHATHOW IIIIOCKOCTH
' rpadukoB GpyHKIMI Buga y = VX, y = |X| ¥ OMCHIBATh CBOWCTBA (PYHKIUI
313 Ctpouth u wu300pakaThb CXEMAaTU4YECKH TpadUKd KBAJPATUYHBIX (YHKIHH,
' OIMCHIBATh CBOMCTBA KBAIPATUYHBIX (YHKIUH 110 UX rpadukam
14 Pacnio3HaBaTh KBajpaTHMuyHyl (YHKIHIO 1O (QopMmylie, NPUBOAUTH NPUMEPHI
) KBaJPAaTUYHBIX QYHKUUH U3 peabHON )KU3HU, PU3UKU, FEOMETPUI
4 Apudmerndeckas 1 reOMETpUIECKasi POTPecCuu
41 Pacnio3HaBaTh apu()METHUECKYI0O M TE€OMETPUYECKYIO IMPOTPECCHH IPH Pa3HBIX
' croco0ax 3aaaHust
47 BbImonHATE  BBIUMCIEHHS € HCHOJb30BaHWMEM  (OpMya  n-TO  4ieHa
) apu(pMeTHYECKONH U T€OMETPUYECKOM MPOrpeccHii, CyMMbI IEPBBIX N YWICHOB
43 N300pakaTh WieHbl MOCIEI0BATEIBHOCTH TOYKAMH HA KOOPIUHATHON IJIOCKOCTH
Pemrates 3amaun, cCBS3aHHBIE C YMCIOBBIMH IOCIIEIOBATEIBHOCTSAMHU, B TOM YUCIIE
4.4 3aJaul W3 pealbHOW KHM3HH (C HCIOJIB30BAHMEM KAIbKYNIATOpa, MHU(POBBIX

TEXHOJIOTHUil)




IMTPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kona IIpoBepsieMblii 3JIEMEHT COEPKAHUS
1 Yucna v BBIYKCICHUS
Jpobu 0ObIKHOBEHHBIE U JECATUYHBIC, IEPEXO OT OJHOM (GOPMBI 3amucu Ipodeit
1.1 K apyroil. [loHaTre panuoHaJIbHOrO YKCia, 3alIMCh, CPABHEHUE, YIOPSIAOUYMBAHUE
palMOHAIBHBIX YHUCEI
12 ApudmeTnueckre ACHCTBHUS C palMOHANBHBIMH 4YHclaMu. Pemienue 3amau u3
’ peasbHOI MPaKTUKK HA YaCTH, Ha TPOOH
13 CreneHb ¢ HaTypaJbHbIM IIOKa3aTeJeM: OIpejesieHue, MpeoOpa3oBaHUe
’ BBIPA)KEHUI Ha OCHOBE OTIPEICIICHNS, 3aHCh OOJIBIINX YHCEI
L4 [IponeHThl, 3aMUCh MPOLEHTOB B BUJE ApoOW M ApoOM B BHIE MPOLEHTOB. Tpu
’ OCHOBHBI€ 3a/1a4¥l Ha MIPOLIEHTHI, PELLICHUE 33/1a4 U3 peaIbHOU IPaKTUKU
L5 [IpuMeHeHne NMpU3HAKOB ACIMMOCTH, Pa3j0KEHUE HAa MHOXKHUTEIH HATYPAIbHBIX
’ qHce
1.6 PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE MIpsMas U 00paTHas MPONOPIHOHATIBHOCTH
2 AnrebpanuecKue BoIPAKCHHS
)1 [IepeMeHHbIE, 4YKCIOBOE 3HAYEHHE BBIPAXKEHUS C MEpeMEeHHOW. JlomycTumsie
’ 3HAYECHUS IEPEMEHHBIX
27 [IpencraBneHne 3aBUCHMOCTH MEXKIy BEIMYMHAMH B  BUAE  (HOPMYJIBL
’ Boruncnenus no popmynam
23 [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH, TOKIAECTBEHHO PaBHBIC BHIPAKEHUS
2.4 CBoiicTBa CTENEHU C HATYpaJlbHBIM I1OKAa3aTEIEM
)5 OpHouneHbl M MHOrowieHbl. CrteneHb MHOrowieHa. Clo)eHue, BbIYMTaHUE,
’ YMHO>KEHHE MHOTO4JICHOB
6 @opMyJbl COKpaLIEHHOIO YMHOXKEHHS: KBaJpaT CYMMbl U KBaJpaT PpPa3HOCTH.
' dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWIEHOB HA MHOYKUTEIIN
3 YpaBHeHus
31 VYpaBHEHHE, KOpPEHb ypleHeHI/I}I, mpaBwia npeoOpa3oBaHUsl  ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHUM
39 JIuneliHOE ypaBHEHHME C OJHOM IIEPEMEHHOM, 4YHCJIO KOPHEW JIMHEHMHOrO
’ YpaBHEHUS, PEUICHNE JIMHEMHBIX YPaBHECHUI
13 CocraBieHne ypaBHEHUH 10 YCJIOBHUIO 3ajaud. PelieHue TEKCTOBBIX 3adau C
’ MIOMOIIBIO YPaBHEHUI
34 JluneiHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €T0 rpaduK
Cucrema JIByX JIMHEWHBIX YpaBHEHHH ¢ JByMs NepeMeHHbIMU. PemeHue cucrem
3.5 YpaBHEHUH CHOCOOOM MOJACTAaHOBKHU. lIpuMepsl pelieHuss TEKCTOBBIX 3a4ay C
IIOMOIIBIO CUCTEM YPaBHEHMI




4 Koopaunats! u rpaduku. OyHKINH
4.1 Koopaunara Touku Ha npsaMoit
47 YucnoBble MNPOMEXKYTKU. PaccTosHue MeEXOy JAByMS TOYKAMH KOOPJIUHATHOMN
' IPAMOiA
43 [IpsmoyronpHas cuctema koopauHat, ocu Ox u Oy. Abciucca U OpJAMHATA TOYKU
' Ha KOOPAUHATHOM IJIOCKOCTH
44 [Ipumepsr rpadukoB, 3amaHHBIX Qopmynamu. Urenue rpaduKoOB peanrbHBIX
' 3aBHCHMOCTEH
4.5 [Honstue pynkuuu. I'paduk pynkuuu. CBoiicTBa QyHKIIHIA
4.6 Jluneitnas pynknus, e€ rpaduk. ['padux pyHknmm y = [X|
4.7 I'pacduueckoe perieHre TMHEWHBIX YPABHEHUN U CHCTEM JIMHEWHBIX YPaBHEHUN
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna v BBIYUCTICHUS
11 KBamparueiii kopeHb wu3 uymcna. [loHsTne 00 uWppanyoOHAIBHOM YHCIIE.
' JecsaTuunbie NpUOIMKEHHS] HPPAITMOHATBHBIX YHCEIT
CpolicTBa apuMETHUECKUX KBAJpPAaTHBIX KOPHEH W UX MPUMCHCHHE K
1.2 npeoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUNW M BBIYUCICHUSM. JleliCTBUTENIBHBIE
yucia
1.3 Crenens C 1eJIbIM IIOKa3aTeneM U e€ cBoiicTBa. CTaHapTHas 3alKCh YKUCiia
2 AnrebpanyecKue BhIpaXKEHUS
2.1 KBanpaTHbiii TpéxuiieH, pa3ioKeHue KBaJpaTHOTO TPEXUIEHA Ha MHOKUTENN
2.2 Anre6panueckas Apodb. OCHOBHOE CBOMCTBO anredpandeckoit 1poou
23 CrnosxeHue, BBIMMTaHUE, YMHOXKEHHE, JeJIeHUe alre0pandeckux apooei
24 PannonanbHble BoIpakeHUs U UX IpeoOpa3oBaHue
3 YpaBHEHHUs 1 HEpAaBEHCTBA
31 KBanparnoe ypaBHeHme, (opmyia KOpHEH KBaIpaTHOTO ypaBHEHHs. Teopema
' Buera
3.2 Pemenue ypaBHeHUH, CBOIAIINUXCS K TUHEWHBIM U KBaJAPATHBIM
33 [Ipocreiinme qpoOHO-pallMOHAILHBIE YPaBHEHUS
I'padmueckas wHTEpHIpeTanusi YpaBHCHHH C JIBYMsI TIEPEMEHHBIMH W CHCTEM
3.4 JMHEWHBIX YpPaBHEHHN C JAByMs IE€peMEHHbIMU. [IpuMepbl pemeHus CcucTeM
HEJIMHENHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU
3.5 Pemenne TekCTOBBIX 3a/1a4 alreOpandecKuM crocodom
3.6 UucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOI TepeMEHHOMN




3.8 PaBHOCMIIBHOCTE HEPABEHCTB
3.9 JIuHeiHbIe HEpaBEHCTBA C OJHOM NTEPEMEHHOI
3.10 CucTembl TUHEHHBIX HEPABEHCTB C OAHOU NEpEMEHHON
4 OyHKIIUU
41 [Tonstue dynkiuu. O6nacTh ompeneneHuss 1 MHOXKECTBO 3HauYeHUM (yHKIUU.
) CrnocoOb1 3a1anus QyHKIUN
4.2 I'padux pynkuun. Yrenue cBoiicTB GyHKIUU 10 €€ TpaduKy
4.3 [Tpumeps! rpadukoB GyHKINN, OTPaKAIOIIUX PEATBHBIE TPOIECCHI
44 OYHKIMKY, ONUCHIBAIOUIME MPSIMYI0O W OOpaTHYI  MPOMOPIHOHAIbHBIE
) 3aBUCHUMOCTH, UX TpaduKu
4.5 OyHkuuu y =x? y = x°
4.6 Oyukmun y = Yx, y = |x]|
4.7 I'paduueckoe perieHne ypaBHEHUN U CUCTEM ypaBHEHUI
9 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHUS
1 Yucna 1 BIYUCIICHUS
11 PanmonaneHble 4ucna, UWppalMOHAIbHBIE YHCIIA, KOHEYHBIE U OECKOHEUYHBIE
) JIECATHYHBIE JAPOOH
MHOXeCTBO [IeHCTBUTENIBHBIX YHCEN, JIEHCTBUTENbHBIE YHUCIIA KaK OECKOHEUHBIE
12 JecsITUUHbIe JIpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE MEXKIYy MHOXKECTBOM
) NEUCTBUTENBHBIX YHUCEN U KOOPAMHATHOW NpsiMoi. CpaBHEHHE IEUCTBUTEIBHBIX
qucel
1.3 Apudmerndeckue ASHCTBUS ¢ JEHCTBUTEILHBIMU YHCIIAMH
WNsmepenusi, mpubnavxeHus, OneHKH. Pa3Mepbl OOBEKTOB OKpYXKAIOLIEro MHPA,
14 JUINTETBHOCTh MPOLIECCOB B OKpyxawmeMm Mupe. [IpubnmkéHHoe 3HaueHUE
' BEJIMYUHBI, TOYHOCTh mnpubnmxenus. Oxkpyrienue uucen. [Ipukuaka u oleHKa
pE3yNbTAaTOB BBIYUCICHUN
2 YpaBHEHHUs U HEpABEHCTBA
2.1 VYpaBHEHHsI ¢ OAHOW ITEPEMEHHOMN
2.2 JIuneiinoe ypaBHeHue. Penienre ypaBHeHUM, CBOIAIIMXCS K TMHEHHBIM
2.3 KBagparnoe ypaBHenue. Perienue ypaBHeHH, CBOJISAIIUXCS K KBAAPATHBIM
54 bukBagpatHoe ypaBHeHue. [Ipumepsl pelieHus ypaBHEHHH TpeTbed M 4eTBEPTOM
' CTETEeHe! pa3ioKEeHHEM Ha MHOKUTEIH
2.5 Pemenne npoOHO-paliMOHANBHBIX YPAaBHEHUN
2.6 Cucrembl ypaBHEHUHN
2.7 YpaBHeHHE ¢ ABYMS [IEPEMEHHBIMU U €T0 rpaduk
2.8 Pewrenue cucreM IByX JIMHEWHBIX YPAaBHEHUM C IByMs IEPEMEHHBIMU




Pemenne cucrem ByX ypaBHEHUM, OJJHO U3 KOTOPBIX JJMHEHHOE, a Ipyroe — BTOPOi

2.9
CTEIEeHU

2.10 I'paduueckas HHTEpIPETALINS CUCTEMBI YPAaBHEHUH C IBYMSI IEPEMEHHBIMH

2.11 Pemennie TeKCTOBBIX 33124 anredpandeckuM crnocodom

2.12 UucnoBble HEPaBEHCTBA U UX CBOMCTBA

2.13 Penienue muHeHHBIX HEPABEHCTB C OJTHOM MEPEMEHHOMN

2.14 Pemienue cucrem TMHEHHBIX HEPABEHCTB C OJHON IEPEMEHHOM

2.15 KBagparusle HepaBeHCTBA

216 I'padmyeckas wuHTEpHpeTanusi HEPAaBEHCTB U CHCTEM HEPAaBEHCTB C JBYMs
' EpEMEHHBIMU
3 OyHKIMH

31 KBagparuunas ¢pynkuus, e€ rpaduk u coiictsa. [lapabona, KOOpIUHATHI BEPIIMHBI

napaboIIbl, 0Ch CHMMETPHH 1apadoIbl

3.2 I'paduku pynkumii y=kx, y=kx+b u ux cBoiicTBa

33 I'paduku pynkumii y=k/x, y = x* u ux cBOMCTBa

34 I'paduxu QyHKIHMI , 1 UX CBOICTBA
4 YucnoBbie MOCIEA0BATEIHLHOCTH

41 Omnpenenenre W CHOCOOBI 3aJaHHsI YHUCIOBBIX ITOCIIEAOBATENBHOCTEH. 3amaHue
' MOCTIeIOBATEIBHOCTH PEKYPPEHTHOH (hopMyIoi u popMyIioit #-ro dieHa

49 Apudmerndeckas nporpeccus. opMyIibl 7-T0 WieHa apu(METHIECKON MPOTPECCHH,
' CYMMBI IIEPBBIX 7 YIECHOB

43 I'eomeTpuueckas nporpeccus. DopMmynbl 7-ro 4jieHa T€OMETPUUECKON MPOorpeccuw,
' CYMMBI TIEpPBBIX 71 YICHOB

44 N3o6paxeHune 4jieHOB apu(pMETHIECKON U TEOMETPUUECKOIN MPOTrpecCHil TOUKaMH Ha
) KOOPJMHATHOM MJIOCKOCTH. JIMHEHHBINA U SKCITOHEHIIMAIbHBIN POCT

4.5 CnoxHbI€ MPOLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHUS

Kon
nposep
s1eMOro
TpeboBa
HHSA

IIpoBepsiemble TPeGOBAHUS K MPEIMETHBIM Pe3yJbTATaM OCBOECHUS
OCHOBHOI1 00pa3oBaTeJILHOI MPOrPaMMbI OCHOBHOT'O 0011Ier0 00pa3oBaHus HA
ocauose ®I'OC

YMeHue onepupoBaTh MOHATUSMU: MHOXKECTBO, MOJAMHOKECTBO, ONEpPALUU HaL
MHOKECTBaMU; YMEHHUE OIEepPUpPOBaTh MOHATUSAMU: rpad, CBA3HBIA rpad, IepeBo,
LUKJ, TPUMEHATh X MPHU PEIICHUHU 3a]ad; YMEHHE HCII0JIb30BaTh Ipaduyeckoe
MIPEACTABICHUE MHOKECTB JUIsl ONMCAHUS PEAbHBIX MPOLECCOB U SBICHUH, MPU
pelIeHnH 3a1a4 U3 APYTHX YIeOHBIX IPEIMETOB

YMeHue  omnepupoBaTh  MOHATHUSAMHU:  ONpPEACICHHE, aKChOMa, TeopeMa,
JI0Ka3aTesIbCTBO; YMEHHE paclo3HaBaThb WCTUHHBIE U JIOKHBIE BBICKA3bIBAHMS,
MPUBOJIUTh TPUMEPHI U KOHTPHPUMEPHI, CTPOUTHh BBICKA3bIBAHUS U OTPHULIAHUS
BBICKa3bIBaHUM

YMeHue onepupoBaTh MOHATUSMHU: HATYpPaJbHOE YHMCIO, IMPOCTOE U COCTABHOE
YHCIIO0, AETUMOCTb HATYpaJbHBIX YHWCEN, MPU3HAKU JEIMMOCTH, IEJI0e YHUCIIO,
MOJyJIb YHCIa, OOBIKHOBEHHAsl JIpOoOb M JecsITH4YHAas IpoOb, CTaHIApTHBIM BUJ
YuClia, palMOHAIBHOE YHCIIO, HPPAMOHATIBHOE YHCI0, apu(METHUCCKHUI
KBaJpaTHBIH KOPEHb; YMEHHUE BBIMOJHATH JEHCTBUS C YHCIaMH, CPAaBHUBATh M
YHOOPSIOYMBATh YHUCJA, TMPEJICTaBIATh YWCIA Ha KOOPJAMHATHOW MPSMOH,
OKPYIJISITh YHCJIa; YMEHUE JeNIaTh MPUKUAKY U OLEHKY PE3yJIbTaTa BRIYUCICHUN

YMeHue OomepupoBaTh  IMOHSATHAMHU: CTENEHb C  LEJNBIM  ITI0Ka3aTeleM,
apu(METHYECKUI KBaJIpaTHBIA KOPEHb, MHOTOWIEH, aireOpandeckas IpoOb,
TOKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOH CTENEeHH OOJbIIEe €AMHUIIBL
YMEHHE BBIIOJIHATh PAacd€Thl Mo (GopMmyiaM, MpeoOpa3oBaHUs LENbIX, TPOOHO-
palMOHATBHBIX BBIPAKCHUH M BBIPAKCHUN C KOPHSIMH, PA3JIOKEHHE MHOTOYJICHA
Ha MHOXXMTEJIM, B TOM YHCJIE C UCIOJIB30BaHUEM (OPMYIN pa3HOCTH KBaJpaTOB U
KBaj[paTa CyMMBbI U Pa3HOCTH

YMeHue omnepupoBaTh MOHITHSAMHU: YHCIOBOE PAaBEHCTBO, YPAaBHEHHE C OJHOM
MEPEeMEHHOM, 4YHMCIIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IEPEMEHHOW; YMEHHUE
peliaTh JUHEWHbIE U KBaJpaTHbIe ypaBHEHUs, APOOHO-paIllMOHATIbHbIC YPaBHEHUS
C OJHOM TMEpPEeMEHHOH, CHUCTEMBbl JIBYX JMHEHHBIX YpaBHEHUM, JMHEIHBIC
HEPaBEHCTBA M UX CHUCTEMbI, KBaJpaTHbIC M IPOOHO-PAIIMOHAILHBIE HEPABEHCTBA C
OJITHOM MEpPEeMEHHOI, B TOM UHWCJe MPH PElICHUU 3a/ad U3 JPYTUX MPEAMETOB U
MPAaKTUYECKUX 3a7a4y; YMEHUE HCIOJb30BaTh KOOPAMHATHYIO TMPSMYI0 |
KOOPJAMHATHYIO TJIOCKOCTh JJISI U300paKeHUsI PEIICHUM ypaBHEHUH, HEPABEHCTB U
CHUCTEM

YMeHue onepupoBath MOHATUSAMU: QYHKIMS, Tpabuk GyHKIUH, HYIU (QyHKINH,




IIPOMEXYTKH  3HAKOIIOCTOSIHCTBA, IPOMEXKYTKH  BO3pacTaHusi, yObIBaHUS,
HauOoyblllee W HauWMEHbIIee 3HAueHWs (YHKIWW; YMEHHE OIEPHpPOBATH
MOHATHSIMH: TIpsAMasl MPONOPIHOHATBHOCTh, JUHEHHass (QyHKIMSA, KBaapaTUyHas
¢byHkius, oOpaTHas MPOMOPLHUOHAIBHOCTh, Mapabona, rumepOona; yMeHHE
CTpOUTH rpaguku (yHKIUH, UCIONB30BATh IPaQUKU AJs OMpEeNieHUs CBOMCTB
MIPOLIECCOB U 3aBUCUMOCTEM, AJIs peUIeHHs 3a/1a4d U3 JPYTHX Y4eOHBIX MPEeIMETOB
U PpEaTbHOW JKW3HU; YMEHHE BBIpaXaTh (OPMYJIaMHU 3aBHCUMOCTH MEXKIY
BEJIMYMHAMU

YMeHue onepupoBaTh MOHATUSAMHU: MOCIEAOBATEIbHOCTh, apudmernyeckas u
reomerpuyeckas IIPOIPECCUU; yYMEHHE HCII0JIb30BATh CBOICTBa
nocle0BaTenbHOCTEH, (DOPMYIIBI CyMMBI M OOIIETO YiIeHa MpU PElIeHUH 3ajad, B
TOM YHCIIC 33/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB U PEaTbHOM KU3HU

YMeHue peuarsb 3aJa4u pa3sHbIX TUIIOB (B TOM YHUCJIC HA IIPOUCHTLI, JOJIU U 4aCTH,
ABUIKCHUC, pa60Ty, LHCHY TOBApPOB U CTOUMOCTD INOKYIIOK M YCJIYT, HAJIOTH, 3ala4n
H3 00yacTu yYOpaBJICHUA JIMYHBIMU U CeMEHHBIMU (bl/IHaHCEIMI/I); YMCHUC
COCTAaBJIATb BBIPAXKCHUA, YpPAaBHCHHUA, HCPABCHCTBA MW CHCTCMbI 110 YCJIIOBHIO
3aaa4yu, HCCJICOAOBATH IIOJTYYCHHOC PCIICHHUEC M OLCHHUBATH HpaBIlOHOLIO6HOCTI>
IMMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MNOHATHAMM: (GUrypa, TOYKa, OTPE30K, MpsMas, JIyd,
JIOMaHasl,  Yrojl, MHOTOYTOJIbHUK, TpPEYTrOJIbHUK, pPaBHOOEIPEHHBIH U
PAaBHOCTOPOHHUM TPEYTOJIBHUKH, IPSAMOYIOJIBHBIA TPEYTrOJIbHUK, MEIUaHa,
OMcCeKTpruca W BBICOTA TPEYTOJIbHUKA, YETHIPEXYTOJNbHUK, MapaljIesiorpamm,
poMO, NpSMOYrOJBHUK, KBaJpaT, Tpameuus; OKPYKHOCTb, KpYr, KacareibHas;
3HaKOMCTBO C IPOCTPAHCTBEHHBIMH (UTYypaMH; YMEHHE pEIIaTh 3aJadd, B TOM
4lCJIe U3 MOBCEIHEBHOM >KM3HH, Ha HAXOXJCHHE I'E€OMETPUUYECKHUX BEJIHMYUH C
IIPUMEHEHHEM U3yUYCHHBIX CBOUCTB QUryp U (pakToB

10

YMeHne onepupoBaTh MOHATUSIMH: PABEHCTBO (DUTYp, pPAaBEHCTBO TPEYTOJILHUKOB;
MapAJUIETIbHOCTh W INEPHEHIUKYJSIPHOCTD MPAMBIX, YIOJI MEXIy IPSAMBIMH,
NEPIEeHANKYIIAp, HAKIOHHAs, TNPOEKIHs, mojodme  ¢uryp, momoOHbIe
TPEYrOJbHUKH, CHMMETPUS OTHOCHUTEIBHO TOYKM M IPSIMOH; YMEHHE
pacro3HaBaTh PAaBEHCTBO, CUMMETpPUIO M mojo0ue Guryp, mapaieabHOCTh U
MEPIEHIUKYIISPHOCTD MIPSAMBIX B OKPYKAIOLIEM MUPE

11

YMeHue omnepupoBaTh MOHATUAMHU: [JIMHA, PACCTOSHUE, Yroji (BelIWYMHA YTa,
CUHYC U KOCHUHYC YIJIa TPEyroJIbHHKA), IUIOUIA/lb; YMEHHUE OLICHHBATh pPa3MEphI
MpPEeIMETOB M OOBEKTOB B OKPY)KAIOIIEM MHpE; YMEHHE MNPUMEHATH (HOPMYIIbI
MepuMeTpa U IJIOMAA MHOTOYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH U TUIOLIAIA KPYTa,
o0beMa MPSIMOYTOJILHOTO Mapalljielienuie;a; yMEHHE MPUMEHATh MPU3HAKU
paBEHCTBa TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJbHHKA, TEOpEeMy
[Tudaropa, TPUTOHOMETPUYECKHUE COOTHOIICHUS ISl BBIYUCICHHS  JUJIHH,
pacCTOSIHUM, TJIOIIAACH

12

YMenne n300paxarh IUIOCKHE (QUTYyphl M UX KOMOWHAIIWHU, MPOCTPAHCTBEHHBIC
(GUTypHI OT PYKH, C TIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB H AJIEKTPOHHBIX CPECTB
10 TEKCTOBOMY HJIM CUMBOJIBHOMY OIMCaHUIO




13

Vmenue OIICpHUPOBATH TIMOHATHUAMU: IIPAMOYrojibHasd CHUCTEMA KOOPAWHAT,
KOOpAUHAThl TOYKH, BEKTOP, CyMMa BCKTOPOB, IIPOU3BCACHUC BCKTOpAa HA 4YHCIIO,
CKaJILIpHOC INPOU3ZBCACHHUEC BCKTOPOB; YMCHUC HCIIOJB30BATb BCKTOPBI U
KOOpAUHATBhI I IPCACTABIICHUA AAHHBIX W PCHICHHA 3aJad, B TOM 4YHCIIC U3
APpyrux y‘le6HHX npeaAMETOB U peaHLHOﬁ KHU3HHU

14

YMeHue omnepupoBaTh IOHATHAMHU: CTOJIOMKOBBIE M KPYTOBBIE JHArPaMMBL,
TaONMUIBI, cpeaHee apudMeTHUecKoe, MeauaHa, HauOoJblllee W HaMMEHBIIEe
3HAUEHMs, pa3Max YMCIOBOro HabOpa; yMEHHE W3BJIEKaTb, UHTEPIPETUPOBATh U
npeoOpa3oBbIBaTh MH(OPMAIHIO, IPEICTABICHHYIO B TA0JIMLAX U HA JUarpammax,
OTPaXKaIOIIyI0 CBOWCTBA M XapaKTEPUCTUKU DPEaJIbHBIX IPOLECCOB U SBICHUM;
YMEHHE paclo3HaBaTh U3MEHUYHMBBIC BEIMYUHBI B OKPY’KAIOIIEM MUpE

15

YMeHue onepupoBaTh MOHATUSAMU: CIyYalHBIH ONBIT (CIydalHBIM SKCIIEPUMEHT),
AJIIEMEHTapHOE COOBITHE (PMEMEHTAPHBIM HCXOJ) CIy4alHOrO OMBITA, CIy4aiiHOE
COOBITHE, BEPOSTHOCTH COOBITHS; YMEHHE HAXOJIUTh BEPOSTHOCTU CIIy4YalHBIX
COOBITHI B OTMBITAXC PAaBHOBO3MOXKHBIMH JJICMEHTAPHBIMU COOBITHSMH; YMCHHE
pemars 3aJaud METOJOM OpraHM30BaHHOTO Iepedopa U C HCIOJIb30BAHUEM
MpaBWJIa YMHOXKEHUS; YMCHHE OIICHUBATHh BEPOSTHOCTH PEABHBIX COOBITHH U
SIBJICHUH, TOHUMATh POJIb MPAKTUYECKU TJOCTOBEPHBIX U MAJIOBEPOATHBIX COOBITUI
B OKPYXKaIOIIEeM MHpPE W B KU3HMU, 3HAKOMCTBO C TIIOHATHEM HE3aBUCHUMBIX
COOBITHI{; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCET M €ro pPOJIbI0 B MacCOBBIX
SIBIICHUSX

16

YMenue BbIOMpaTh MOAXONALIMN H3YYEHHBI METOJ JUIsl pElleHus 3aJauu,
IIPUBOAUTH NPUMEPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPHUPOJAE U JKU3HH,
pacro3HaBaTh IPOSIBJICHWE 3aKOHOB MAaTEMaTHKM B HCKYCCTBE, OIIMCHIBATh
OTJIEJIbHBIE BBIIAIOIIUECS PE3YIIbTATh, IOJyUYEHHBIE B XOA€ Pa3BUTHs MaTEMaTUKU
KAaK HayKH{, NPUBOJMUTH IPUMEPBl MAaTEMAaTHYECKUX OTKPBITUH M UX aBTOPOB B
OTE€YECTBEHHON ¥ BCEMUPHOI UCTOpUN




INEPEYEHD 2JIEMEHTOB COJAEPXXAHUA, ITIPOBEPAEMbBIX HA OI'D
11O MATEMATHUKE

Kon

HpOBGpﬂEMbIﬁ 3JIEMEHT COACPKAHUSA

1

Yucna v BRIYUCICHUS

1.1

HaTypaJ'ILHBIe H O CJbIC YMCIa. HpI/ISHaKI/I ACIIMMOCTH LCJIBIX YUCCII

OOBIKHOBEHHBIE W JIECATHYHBIC APOOH, MPOLEHTHI, OECKOHEYHBIE MEPHOAMYECKHE

1.2 pobi
1.3 Parnmonanbaeie uncia. ApudMeTHIecKue onepayy ¢ paloOHATbHBIMU YUCIaMU
1.4 JleficTBUTENbHBIC YnCa. ApH(PMETHYECKHUE ONIEPAIUU C ICUCTBUTEIIBHBIMHA YUCIIaMHU
L5 HpH6nH>1<é}£HHe BBIUMCJIEHMS], IPaBUJIa OKPYTJICHUS, IPUKU/IKA U OLIEHKA pe3ysbTara
BBIYMCIICHHUI
2 AnrebpanyecKkre BhIpaKESHUS
2.1 bykBeHHble BbIpakKeHUS (BBIPAXKEHHS C IEPEMEHHBIMH )
27 Crenens c 1enbIM nokasareneM. CTeneHb ¢ palMoHadbHBIM NoKa3aTesneM. CBoiicTBa
' CTENeHu
23 MHorouieHsl
2.4 Anrebpanueckas 1poOb
)5 Apudmerndeckuii KOpeHb HATypalIbHOW creneHH. JleficTBusiC apudMeTndecKuMu
’ KOPHSIMHU HAaTypaJbHOU CTENEHU
3 VYpaBHEHHS U HEPABEHCTBA
3.1 Lenble 1 1poOHO-paoHaNbHbIE YpaBHEHUS. CUCTEMBI M COBOKYITHOCTH YpaBHEHUI
39 Ilenple w JpoOHO-panMOHANBHBIE HepaBeHCTBA. CHCTEMBI W  COBOKYITHOCTH
’ HEPABEHCTB
3.3 Pertenuie TEKCTOBBIX 3a1a4
4 YucnoBbie MOCIEA0BATEIHLHOCTH
4.1 ITocnegoBaTebHOCTH, CIIOCOOBI 3aMaHus IOCIEN0BATEILHOCTEN
4.2 Apudmernueckas 1 reoMeTprueckas rnporpeccuu. opmyna cI0KHBIX TPOIEHTOB
5 QyHKIHH
@Oyukius, cnocoOsr 3amanust GyHknun. I'padux Gyrkmun. OdmacTe onpeneneHus u
51 MHOXeCTBO 3HaueHu# ¢yHkumu. Hymu ¢ynkumu. [IpomexyTku 3HaKOIOCTOSHCTBA.
o [TpoMeXyTKM MOHOTOHHOCTH (YHKIUH. MaKCUMyMbI U MHHUMYMBI (DYHKIIHU.
Haubonpiiee u HanmeHblee 3HaYeHUE (PYHKIIMN Ha TPOMEKYTKE
6 Koopaunatsl Ha npsiMO#l ¥ TIJIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPIMHATHI HA MJIOCKOCTH
7 I'eomeTpus
7.1 I'eomeTpuueckue GUrypsl U UX CBOMCTBA




7.2 TpeyronbHUK
7.3 MHOroyrojasHuKu
7.4 OKpy>XHOCTb U KpyT
7.5 N3mepenne reoMeTpudecKux BEJIMYNH
7.6 BexTopsl Ha TIIOCKOCTH
8 BeposiTHOCTB U cTaTHCTHKA
8.1 OnwucarenpHasi CTaTUCTUKA
8.2 BepositHoCTh
8.3 Kombunaropuka
8.4 MHosxecTBa
8.5 I'pads




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIAA YYEHUKA

» Maremaruka. BeposiTHOCTh U cTaTUCTUKA: 7-H KJIacc: yriayOJeHHBIN YPOBEHb:
yuebHuK; 1-e uznanue bynumosud E.A., BynsraeB B.A. AkiimonepHoe 0011eCTBO
«M3marensctBO «IIpocBemenue

» Maremaruka. BeposiTHOCTh 1 cTaTUCTHKA: 8-1 KJIacc: yriIyOJIeHHBIA YPOBCHB:
yuebHuk; 1-e uznanue bynumosud E.A., BynsraeB B.A. AkiimonepHoe 0011ecTBO
«M3nparensctBO «IIpocBemenue

» Maremarnka. BeposiTHOCTE 1 cTaTucTHKA: 9-1 KJacc: yriayOJIeHHBIA YPOBEHB:
yueOHukK; 1-e uznanue bynumosuu E.A., bynbsiueB B.A. AxkumonepHoe 00111€CTBO
«HznarenscTBO «IIpocBemienue»

METOINUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

e HH}popMallmOHHO-METOJUYECKOE MUCHMO 00 0COOEHHOCTSIX MPENOIaBaHUs
yueOHoro npeamera «Matematuka» B 2025/2026 yueOHOM TOTy
https://edsoo.ru/wp-content/uploads/2025/08/matematika .pdf

e MeToandecKue peKOMEH/IAINH 110 CO3aHUI0 KJIACCOB TEXHOJOTUYECKOTO 1
€CTEeCTBEHHO-HAYYHOT'0 MPOdHIICH U KIACCOB C YIIyOJICHHBIM U3yUCHHUEM
MaTeMaTuKH, PU3HKH, XUMUH, OMOJIOTHH B 00I1e00pa30BaTeIbHBIX
OpraHM3alusIX ¢ UCIOJIb30BaHUEM HH(MPACTPYKTYPHI, CO3TAaHHOM B paMKax
HalMOHaJIbHOTO MpoekTa «ObpazoBanue» (KBanropuymsl, IT-kyOs1, Touku
pocta u ap.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd klassov_tehnol i_en profilej 2025.pdf

e (COOpHUK TUIIOBBIX 3a/IaHUM JIJISl TEKYIIIETO OLICHUBAHUS IO YYEOHBIM
npeameram «Martematuka» u «Hpopmarukay. (2024 r.)
https://edsoo.ru/wp-
content/uploads/2025/01/bank zadanij _matematika informatika 2024.pdf

e Meroauueckue pekomeHaanuu. ClieHapuu KOMIUIEKTOB YYEOHBIX 3aJaHUM-
KOHTEKCTHBIX 3371a4 K y4eOHOMY Kypcy «BeposiTHOCTh U CTaTUCTUKAY. 7
kiacc (2024 r.) https://edsoo.ru/wp-
content/uploads/2024/12/mr_veroyatnost i_statistika komplekty uchebny
h_zadanij_2024.pdf

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
NHTEPHET
1. bubnuoreka [{OK https://m.edsoo.ru/
2. https://uchitelya.com/matematika/
3. https://urok.1sept.ru/


https://edsoo.ru/wp-content/uploads/2025/08/matematika_.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/01/bank_zadanij_matematika_informatika_2024.pdf
https://edsoo.ru/wp-content/uploads/2025/01/bank_zadanij_matematika_informatika_2024.pdf
https://edsoo.ru/wp-content/uploads/2024/12/mr_veroyatnost_i_statistika_komplekty_uchebnyh_zadanij_2024.pdf
https://edsoo.ru/wp-content/uploads/2024/12/mr_veroyatnost_i_statistika_komplekty_uchebnyh_zadanij_2024.pdf
https://edsoo.ru/wp-content/uploads/2024/12/mr_veroyatnost_i_statistika_komplekty_uchebnyh_zadanij_2024.pdf
https://m.edsoo.ru/
https://uchitelya.com/matematika/
https://urok.1sept.ru/

4. https://resh.edu.ru/
5. https://4ege.ru/gia-matematika/


https://resh.edu.ru/
https://4ege.ru/gia-matematika/
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