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1. HIOACHUTEJIBHAS 3AIINCKA

PaGouast mporpamma yueOHOro Kypca «AnreOpa (yriyOJieHHBIN YpPOBEHB)» s
oOyvarormuxest 7 — 9 kjmaccoB pa3pabotaHa Ha ocHOBe DeaepanbHOTO
rOCy/IapCTBEHHOIO0  00pa30BaTeIbHOTO  CTaHJAapTa  OCHOBHOTO  OOIIEro
oOpa3oBaHmsl, C yI€TOM COBPEMEHHBIX MHUPOBBIX TPEOOBAaHUM, MPEABIBIIEMBIX K
MaTeMaTU4eCKOMy OOpa3oBaHWIO, W TPAJUIUA POCCUUCKOrO 0Opa3oBaHUS.
Peanuzanus nporpaMMbl 00ecIieunBaeT OBJIAJACHUE KIFOUYCBBIMU KOMIIETECHITUSIMH,
COCTaBIISIIONIMMH OCHOBY JUJII CaMOpa3BUTHS W HEMPEPHIBHOTO 00pa3oBaHUs,
[IEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W II03HABATEIBHOTO PpPa3BUTHUS
JUYHOCTH 00YYarOIINXCS.

OBLIAA XAPAKTEPUCTUKA VYUYEBHOI'O KYPCA «AJITEBPA
(YIJIYBJEHHBIA YPOBEHD)

Anrebpa sABIsSETCS OIHUM U3 OMNOPHBIX KypCOB OCHOBHOTO OOIIETo
o0Opa3oBaHUs: OHA 00ECIIEYMBAET U3YUEHHUE IPYTUX IUCLUUILIMH KaK €CTECTBEHHO-
HAyYyHOr0o, TaK U TyMaHUTAPHOTO LHMKIOB, €€ OCBOECHHE HEOOXOAUMO MJIs
NpOJOJDKEHUsT 00pa3oBaHMsl M JUIsl T[OBCEIHEBHOW >KM3HU. Paszputne vy
oOydJaromuxcsi Hay4YHBIX TMPEICTaBICHUA O TMPOUCXOXKICHUH U CYIIHOCTU
anredpandyeckux aOCTpakuui, crnoco0e OTpa)KeHUs MaTEeMaTUYECKONM HayKou
ABIIGHUH M TPOLECCOB B TMpPHUPOJE M OOILIECTBE, POJIU MaTEMaTHYECKOTO
MOJICJIMPOBAaHUSI B HAyYHOM T[IO3HAaHMM W B IMPaKTUKE CIOCOOCTBYET
(GbopMHUPOBaHKIO HAYYHOTO MHUPOBO33PEHHUSI U KAYECTB MBIIIJICHUS, HEOOXOAUMBIX
JUISL ajanTandd B COBpeMEHHOM 1udpoBoM oOmiectBe. M3ydeHue anreOpsl
o0ecrieunBaeT  pa3BUTHE YMEHHUs  HAOMOOaTh, CpaBHUBATh, HAXOJUTH
3aKOHOMEPHOCTH, TpeOyeT  KPUTHYHOCTHU MBILUICHHUS, CIIOCOOHOCTH
apryMEHTUPOBAaHHO OOOCHOBBIBATH CBOM JCHCTBHUSA, BBIBOIBI, (POPMYIHPOBATH
yrBepxkacHus. OCBOeHHE Kypca anreOpsl oOecredynBaeT Pa3BUTHE JIOTHYECKOTO
MBIIUICHUS OOYYalOMIMXCS: OHHM HCIONB3YIOT JACAyKTUBHBIE W WHIYKTHUBHBIC
paccyxneHus, o0OOIIeHne W KOHKPETU3AIMI0, a0CTparupoBaHWUE W AHAJOTHUIO.
OOyueHue anrebpe mpenarnojaracT 3HAYUTCIBHBIM 00BEM CaMOCTOSTEIBLHON
NESTENBHOCTH OOYYaloIIUXCs, MOITOMY CaMOCTOATENbHOE pEIIeHHUE 3aaad
00yJaroIUMUCS SBJSIETCS pealn3aiueil JesTeIbHOCTHOTO IPUHIIUTIA O0yUeHUSI.

B crpykrype mnporpammel yuyeOHOro kypca «Airedpa» yriayoJ€HHOTO
U3yYEHHS OCHOBHOE MECTO 3aHHUMAIOT COJEpPXKATeNbHO-METOJANYECKUE JIMHUU:
«Yucna W BBIUKCHCHUS, «ANreOpanueckue BBIPAKEHUS», «YpaBHEHUA U
HepaBeHCTBa», «Dyukuum»y. Kaxnmas w3 3TUX colepKaTelbHO-METOIUYECKUX



JVHUNA pa3BUBACTCS Ha MPOTSHKEHUU TPEX JIET U3YUYEHUS Kypca, B3aUMOJCHCTBYS €
JIPYTUMHU €ro JUHUSMU. B Xxome u3ydeHus Kypca oOydaromIMMCS MPUXOIUTCS
JIOTUYECKHU PACCYKJaTh, UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBsI3U
C 3THM B NMPOrpaMMy y4eOHOro Kypca «Anredpa» BKIHOYEHbI HEKOTOPbIE OCHOBBI
JOTHKH, TPEACTAaBIEHHbIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTH4eCKOro
oOpa3oBaHMsiT U  CIIOCOOCTBYIOIIME  OBJIAJCHUIO  OOYYaIOIIMMUCS  OCHOB
YHUBEPCAIBHOIO MaTeMaTH4eckoro s3bika. CojaepxaTelbHOM M CTPYKTYpHOU
OCOOEHHOCTBIO Y4YeOHOro Kypca «AmreOpa» SBISETCA €ro HHTErPUPOBAHHBIN
XapaKkTep.

Copepxanve auHMM «Yucia W BBIYUCICHUS» CIYKUT OCHOBOW Jis
JaNbHEHIIEero U3y4YeHUss MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyUYarOIIMUXCS
JIOTUYECKOTO MBIIUIEHUS, POPMUPOBAHUIO YMEHHS MOJIb30BATHCS aIrOpUTMaMHu, a
TaKXKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl TIOBCEAHEBHON
KU3HU. Pa3BUTHE NMOHATHSA O YMCIIE HAa yPOBHE OCHOBHOTO 001Iero obpa3oBaHus
CBSA3aHO C PAIMOHAIBLHBIMU W HPPALMOHATBHBIMU YHCIaMH, (POPMUPOBAHUEM
NPEACTaBICHU O JEHCTBUTEILHOM 4YHCIE. 3aBEpUICHUE OCBOCHUS YHUCIOBOM
JIMHUU OTHECEHO K CpeIHEMY 00111eMy 00pa30BaHUIO.

ConepxaHue IByX anreOpandecKux JIMHUN — « AIreOpanyecKue BhIPAKCHUS
U «YpaBHEHUS] U HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO y OOYUAIOIIUXCS
MaTEMaTUYECKOro armapara, HeoOXOAMMOro Jisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB U OKpY>Karolel peadbHocTh. Ha ypoBHE OCHOBHOTO 0O1IETO
oOpa3oBaHHsl y4eOHBI MaTepuajd TPYNIUPYETCS BOKPYT pPaldOHAIBHBIX
BBIpaXEHHUI. Anredpa JEMOHCTpUPYET 3HAUCHHE MAaTEMAaTHKU KakK S3bIKa s
IOCTPOEHUSI MaTeMaTHYEeCKUX MoOjeJeli, ONMUCaHUs NPOLECCOB U  SIBICHUN
peanbHOro Mupa. B 3amaum oOyueHus anreOpe BXOIAT TakkKe JaibHEHIIee
pa3BUTHE AITOPUTMHUYECKOTO MBIIIIEHUSI, HEOOXOAMMOro, B YAaCTHOCTH, IS
OCBOEHHUSI Kypca WH(GOpPMATUKH, W OBJAJCHHE HaBBIKAMU JCIYKTUBHBIX
paccyxnenuii. IIpeoOpa3zoBanne CUMBONBHBIX (OPM CIOCOOCTBYET Pa3BUTHUIO
BOOOpaXEHMS, CTIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPYECTBY.

Conepxanue GyHKIMOHATBHO-TPAPUYECKON JTMHUM HALIEJICHO Ha MOJIy4YeHUE
oOyJaronMMucs 3HaHUM O (PYHKIMSAX Kak Ba)KHEHIIEH MaTeMaTH4ecKol MOojaenu
JUTS OTIMCAHUSI M UCCIICIOBAHMS Pa3HOOOPA3HBIX MPOIIECCOB U SIBICHUN B MPUPOJEC
u obmecTtBe. M3yueHue marepuana crocoOCTBYET pPa3BUTHIO Y OO0YyYarolIMXcs
YMEHUS UCTIONB30BaTh PA3JIMYHBIC BRIPA3UTENIbHBIE CPEICTBA S3bIKA MATEMATUKU —
CJIOBECHOI'0, CHMBOJIMYECKOI0, Ipaprueckoro, BHOCUT BKJaJ B (OpMHpPOBaHUE
NPECTaBICHUNA O POJIM MATEMATUKH B PA3BUTHUU IUBUIN3AIUN U KYJIbTYPHI.

YrnyOnéHHbIi Kypc anreOpsbl XapaKTEPHU3yeTCs U3yYEHUEM
JIOTIOJIHUTENBHOTO TEOPETUYECKOro ammapara MU CBS3aHHBIX C HHUM METOJOB
pemieHust 3amad. AsnreOpa SBISETCS SI3bIKOM JUJIE  ONMUCAaHUS OOBEKTOB W
3aKOHOMEPHOCTEH, CIIY)KUT OCHOBOM MATEMaTU4YeCKOro mojaenuposanusd. [Ipu
3TOM CaMU OOBEKThl MAaTEMaTUYECKUX YMO3AKIIOUEHHN U MPUHATHIE B airedpe



OpaBWjia UX KOHCTPYHPOBAHMSI CHOCOOCTBYIOT (OPMHUPOBAHHMIO YMEHUMH
000CHOBBIBAaTh U JOKA3bIBATh CYK/ICHUSI, PA3BUBAIOT MATEMAaTUUYECKYI0 HHTYHIIHIO,
KpaTKO M HaIJISIAHO PACKPBIBAOT MEXAHU3M JIOTHYECKHX MOCTPOCHUN M ydaT HX
npuMeHeHuto. Tem cambpiM anreOpa 3aHMMaeT OJHO U3 BEIYIIMX MECT B
(opMUPOBaHNUN HAYYHO-TEOPETUUECKOTO MBIIIICHHUS 00yJaroInXCsl.

CornacHo yudeOHOMY IUIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHBIH Kypc
«Aunrebpa», KOTOpBI BKIIIOYAET CICAYIOIIME OCHOBHBIE pa3/ielibl COJECP KaHUS:
«Uucna u BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YPAaBHEHHUS U
HEPABEHCTBa», « DYHKIIUN.

[EJIM U3YUYEHUS YUEBHOTO KYPCA «AJITEBPA (YTJIYBJIEHHBIN
YPOBEHD)

OOyuenue anreOpe Ha YIIyOJICHHOM YPOBHE B OCHOBHOW IITKOJE
HaMpaBlIeHO Ha JOCTI)KCHUE CIEAYIOIINX IIeeH:

* (opMuUpoBaHHME IIEHTPAJIbHBIX MaTEMAaTUYECKUX TOHATUH  (YHUCIIO,
BEeIMYMHA, TEeOMETpHYeckass (Qurypa, mepeMeHHas, BEPOSATHOCTb,
byHKIMA), 00ECIEeUnBAIONINX TPEEMCTBEHHOCTh M TEPCIEKTUBHOCTH
MaTEeMaTUYECKOro 00pa3oBaHus 00yUalOIIUXCS;

® [oABE/CHUE 00YUaAIOIINXCS HA JOCTYITHOM JJIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaT€MaTUKH M  OKPYXKAIOIIEro MHpa, MOHUMaHHE
MaTEMaTUKH KaK YacTH oOLIeH KyJIbTYphl UEJIOBEUECTBA;

® pa3BUTHUE  UHTCIUICKTYaJIbHBIX U TBOPYECKUX  CHOCOOHOCTEU
oOydJaronmxcsi, TO3HABATEIHLHOM  AKTHMBHOCTH, HCCIICIOBATEIHCKUAX
YMEHUH, KpUTUIHOCTH MBIIIJICHUS, UHTEPECa K U3yUCHUIO MaTEMATUKH;

* (dopMupoBaHre (PYHKIHMOHAIBHOW MaTeMaTUYECKOW TPaMOTHOCTH:
YMEHUS PACIO3HABATh MPOSBIICHUS MAaTEMATHUECKUX MOHSATUH, 00HEKTOB
Y 3aKOHOMEPHOCTEN B PEAIbHBIX JKU3HEHHBIX CUTYaLUSIX U IPU U3YUYECHUH
IPYTruxX  y4eOHBIX  MPEIMETOB,  TMPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEpHOCTEH, (OpMyIHpOBaTh HMX Ha S3bIKE MAaTEeMaTUKU U
co3/laBaTh ~ MAaTeMaTUYECKUE  MOJEIU,  IPUMEHSITh  OCBOCHHBIM
MaTEeMaTUYECKUN ammapar JUisi pelIieHUus MNPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIbTaThI

MECTO YUYEBHOI'O KYPCA «AJITEEPA (YTJIYBJIEHHBIV YPOBEHD)
B YYEBHOM IIVIAHE

Ha uzyuenue yueObHoro kypca «Anredpa» orsogutcs 408 yacoB: B 7 kiacce
— 136 yacoB (4 yaca B Henento), B 8 kinacce — 136 yacoB (4 yaca B Hezeno), B 9
kjacce — 136 yacoB (4 yaca B HEZENIO).



2. COAEPKAHUE YYEBHOI'O KYPCA «AJI'EBPA
(YIJIYBJEHHBINA YPOBEHbB)»
7 KIIACC

Yucaa 1 BBIYMCICHUSA

Panmonansupie uncna. CpaBHEHHE, yHOpSAIOYMBAHUE U apUPMETHUYECKUE
JNEUCTBUS C PAlMOHAIBHBIMU YHCIaMu. YucaoBas mpsiMasi, MOyJib YUCTIA.

Crenenb ¢ HaTypaJdbHBIM IMOKa3aTeleM MU €€ CBOMCTBA. 3alUCh YHWCIA B
JNECSITUYHOU MO3ULHMOHHON CUCTEME CUHUCIICHUS.

Pemenne TekcToBBIX 3a7a4 apudMeTUYeCKUM criocoboM. Pemenue 3amay u3
peanbHOM MPaKTUKKU Ha YacTH, HA APoOU, HA MPOIEHThI, IPUMEHEHUE OTHOIICHU
U TpONOpIUN MNpH pEIICHUU 3ajay, pelieHue 3ajad Ha JBIKEHHUE, padoTy,
MOKYMKH, HAJIOTH.

JemumocTs nenbix uncel. CBoiCcTBaA ICTMMOCTH.

[Ipocteie u cocrtaBHble uncna. UYETHble W Heuy€THble uuciaa. [IpuzHaku
nenuMmoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. Ilpu3Haku AEIUMOCTH CYMMBI M
MIPOU3BEICHUS LIEJIBIX YMCEII IPU PEIICHUH 33]1a4 C IPAKTUYECKUM COAECPKAHUEM.

HauGonpmmii o0muii AemuTens U HauMEHbITee 00Iee KpaTHOS ABYX YHCEIL.
B3aumuo npocteie uncia. Anroputm EBkiuna.

Jlenenue ¢ octaTkoM. Apru(pMeTHIECKHEe ONIEPAIMK HaJl OCTATKAMHU.

AJuiredpanvecKkue BbIPAKEeHUA

BeipaxkxeHne ¢ TNEpEeMEHHBIMU. 3HAUYEHUE BBIPAKECHUA C IEPEMEHHBIMM.
[IpeacraBnenue 3aBUCUMOCTH MEXIAY BETMIYMHAMU B BUJIE (DOPMYJIBI.

ToxnectBo. ToxxaecTBeHHbIE TPeoOpa30BaHUs ANTeOPANUECKUX BBIPAKEHUH.
Jloka3aTenabCTBO TOKAECTB.

OnHounensl. OMHOWIEH CTaHIApTHOrO BUAa. CTENneHb OJHOWICHA.

MHorouniensl.  MHoOrowieH crasgaptHoro Buzaa. (CreneHb MHOTOYIEHA.
CrnoxxeHrie, BBIYUTAaHUE, YMHOKEHUE W JIeJIeHUe MHOrowieHoB. [Ipeobpa3oBanue
LIEJIOT0 BbIPaXXE€HMs B MHOTOUYWIEeH. KopHM MHOTOUJIEHA.

@opMyJibl COKPAIIEHHOTO YMHOKEHUS: KBAaApAaT CYMMbI U KBaJApaT Pa3HOCTH
JIBYX BBIpOKEHUH, Ky0 CyMMbI M KyO pPa3HOCTH JBYX BBIpOKEHUH, Pa3HOCTH
KBaJ[paTOB JIByX BBIPAXKEHUM, IPOU3BEACHUE PA3HOCTH H CYMMBI JIBYX
BBIPKEHUI, CyMMa U pa3HOCTh KyOOB JBYX BBIPKCHHI.

Paznoxenue MHOTOWIIEHa HA MHOKUTENU. BoiHeceHre 00111ero MHOXKUTEIS 32
CKOOKU. MeTo1 rpynIupOBKHU.

YpaBHeHUS U HEPABEHCTBA

VYpaBHenue ¢ onHoi nepemeHHor. Kopens ypaBuenusi. CBoWcTBa ypaBHEHUI
C OJHOW IepeMeHHOW. PaBHOCWIBHOCTH ypaBHEHUW. YPaBHEHHE Kak
MaTeMaTH4EeCKasi MOJIEIIb PEaIbHOW CUTYaLIUH.



JluHentHOe ypaBHEHHME C OJHOW MNEPEMEHHOM. UHCIO KOpPHEWU JIMHEHHOIO
ypaBHEHUs. PelleHne TEKCTOBBIX 3aJad C IMOMOLIbIO JIMHEWHBIX YPaBHEHUU.
JIuHelHOE ypaBHEHHE, COEPKALIEE 3HAK MOYJIS.

VYpaBHeHue ¢ AByMs NepeMeHHbIMU. ['paduk JTMHEHHOrO YpaBHEHHUS C JBYMS
nepeMeHHbIMU. CHCTEMBl JIMHEHWHBIX YPAaBHEHHM C JByMs NEPEMEHHBIMHU.
I'paduueckuit Meton perieHUs CUCTEMbl JIMHEWHBIX yPaBHEHHM C JBYMS
NepeMEHHbIMU. PerieHue cucrteM JIMHEWHBIX YPAaBHEHUW C JBYMs IEPEMEHHBIMU
METOJOM TOJCTAHOBKM M METOJIOM ciokeHusa. Cucrema AByX JIMHEWHBIX
YPaBHEHMMU C IBYMS IIEPEMEHHBIMU KaK MOJEINb PEAIbHOW CUTYAalLUH.

DOyHKIMHA

Koopannara Toukn Ha npsmoil. YncnoBele IpoMexyTKU. PaccTossHue Mexay
JIBYMS TOYKaMU KOOPJAMHATHOU MPSIMOM.

[IpssmoyronbHas cucremMa KoopauHaT. AOcuucca M OpAMHATa TOYKH Ha
KOOPJIMHATHOM TIOoCcKOCTH. [Ipumepsl rpadukoB, 3agaHHbIX GopMynamu. UreHue
rpaUKoOB pealibHbIX 3aBUCUMOCTEH.

@OyHKIMOHAIBHBIE 3aBUCUMOCTH MeXay BennuuHamu. [loHsTHe (QyHKUMH.
OyHKIMS Kak MareMarhuyeckas MoOJAeNb peanbHoro mpouecca. OO0nacThb
ompezneneHuss U oOnactb 3HaueHWW (QyHKkuuU. CrnocoOsl 3amaHus (PYHKIIHH.
I'paduk pynkuuu. [lonarus MakcumMyma 1 MUHUMYyMa, BO3pacTaHUs U yObIBaHUs
Ha IIPUMEPax peaIbHbIX 3aBUCHMOCTEN.

JIuneitnas Qyukuus, e€ cpoiictBa. ['padux nuHeitHo ¢ynkuuu. ['padux
¢ynkuuu y = |x|. Kycouno-3agansusie QyHKIMH.

8 KUIACC

Yuciia ¥ BIYMCICHUSA

KBanpathusle kopHU. ApudmeTnuecKuil KBaApaTHbI KOPEHb U €r0 CBOICTBA.
[loHsaTe WppanvoHANBLHOrO uyucia. JleMCTBUA C UPPALMOHAIBHBIMU YUCIAMMU.
CBoMCTBA IEVCTBUN C UPPALMOHAIBHBIMY YuciaaMu. CpaBHEHHE UPPALMOHAIBHBIX
quced.

IIpencraBienuss 0 pacUIMPEHUSAX YHUCIOBBIX MHOXECTB. MHOXecTBa
HATypaJbHBIX, LEJbIX, PAallMOHAIBHBIX, IEHCTBUTENBHBIX 4ucesl. CpaBHeHHe
yucell. YucmoBble IPOMEKYTKHU.

HeiictBus ¢ ocrarkamu. Ocrtatku crteneHed. [IpumeHeHume oOCTaTKoOB K
PELICHNIO YPAaBHEHUH B LIENIBIX YUCIIaX U TEKCTOBBIX 3a/1a4.

Pa3mepbl OOBEKTOB OKPY’KAIOLIETO MHpa, AJIUTENBHOCTh HPOIIECCOB B
OKpy>katomeM Mupe. CTaHIapTHBIN BUJ YUCIIA.

Auire0OpanvecKue BhIPpaKeHUA

Anrebpanyeckas apoOb. JlomycTuMble 3Ha4eHHs] NEPEMEHHBIX B JAPOOHO-
palMoOHAIBHBIX BhIpaXkeHUsiXx. OCHOBHOE CBOMCTBO alreOpanyeckod Apoow.



CnoxxeHue, BBIYMTAHHE, YMHOXKEHHE U JEJIEHUE alreOpanvyeckux JIpoOei.
Brinenenue menoi yactu anredpandeckon Jpoou.

Panmonanbabie BBIPAXKEHUS. ToXnecTBEHHbIE npeoOpa3zoBaHus
pPalMOHAJIBHBIX BBIPAKECHUM.

JlomycTUMBbIE 3HAa4Y€HHs IEPEMEHHBIX B  BBIPAXKEHUAX, COJAEPIKALIUX
apupMeTHYecKue KBaJpaTHbie KOpPHU. TOXKIECTBEHHbIE MpPeoOpa3zoBaHUs
BBIPAKEHUMN, COIepKaNX apuhMEeTUYECKUE KBAPATHBIE KOPHH.

Crenenb C 1enbIM TMOKa3aTeleM U €€ cBoicTBa. [IpeoOpazoBaHue
BBIPAXXEHUN, COAEPIKAIIMNX CTEIICHU.

YpaBHeHUS U HEPABEHCTBA

KBagpaTtHoe ypaBHeHne. @opmysa KOpHEW KBagpaTHOrO YypaBHEHHS.
KonndecTBO neMCTBUTENBHBIX KOPHEW KBaJpaTHOro ypaBHeHMs. Teopema Buera.
YpaBHEHUs, CBOOWMMBIE K JIMHEWHBIM YPAaBHEHUSAM WJIH K KBaJAPATHBIM
ypaBHeHMsM. KBagpaTHOE ypaBHEHHE ¢ mapameTpoM. Pemenne TeKCTOBbIX 3a/1a4 ¢
IIOMOIIIbIO KBAIPAaTHBIX YPABHEHUM.

JpoOHo-pannoHanbHble  ypaBHeHHUs. PemieHwe  1poOHO-palMoOHaIbHBIX
ypaBHeHUH. PelieHne TEKCTOBBIX 3a7ad C MOMOILBIO JIPOOHO-pALMOHATIBHBIX
ypaBHeHU. ['padmyeckas uHTepnpeTaus ypaBHEHH ¢ JByMsI IEPEMEHHBIMM.

Uucnossie HepaBeHCTBA. CBOMCTBA YMCIIOBBIX HEPABEHCTB.

Hepasencto ¢ nepemennoii. Ctporue u HecTporue HepaBeHCTBA. Cl0KEHUE
U YMHOXKECHHME YHUCJIOBBIX HEpaBEeHCTB. OILICHUBAHUE 3HAYEHUS BBIPAXKECHUS.
Jloxa3arenbCcTBO HEPAaBEHCTB.

[loHATHE O pelIeHHMM HEpPaBEHCTBA C OJHOM IIEPEMEHHOW. MHOXKECTBO
pelIeHni HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JInHEeHOE HEPABEHCTBO C OJHOM INMEPEMEHHOW M MHOYKECTBA €r0 PEIICHUM.
Pemienne nMHENHBIX HEPABEHCTB C OJHOW NepeMeHHOM. CUCTEMBI M COBOKYITHOCTH
JIMHEWHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PemieHme TEKCTOBBIX 3a1ay C
ITOMOIIIBIO JJUHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOM.

DOyHKIMHA

O6nacth onpeneneHuss 1 MHOXKECTBO 3HaueHUH QyHkiuu. CriocoObl 3agaHus
¢bynkuuid. ['padux dynkuun. Urenue cBoilcTB pyHkumu no e€ rpaduxy. Ilpumepsr
rpadukoB pyHKINN, OTpaKAIOIINX PEAbHBIE MTPOIIECCHI.

JIunetinas ¢yHkiusga. DyHKIHUH, ONHMCHIBAIOIIHE TPSIMYI0 M OOpaTHYIO
MPOIOPIIMOHANIEHBIE 3aBUCUMOCTHU, UX TpaduKH.

Oynkupn y = kx, y =kx + b, y =k/x, y = x3, y = Vx, y = |x| # ux cBoiicrsa.
Kycouno-3aianabie pyHKINH.

9 KUIIACC

Yucja v BLIYUCJICHUSA



Kopenb n-i1 crenenu wu ero cBoictBa. CTENeHb C€ PaMOHAIBHBIM
[I0Ka3areseM U €€ CBOMCTBA.

AJure0panvecKue BhIPpaKEeHU

ToxaecTBeHHbIE TPEOOpa30BaHUsl BBIPAXKEHUM, COAEp)KAIUX KOPEHb n-U
cTeneHu. ToXKJIeCTBEeHHbIE PEe0Opa30BaHusl BBIPAXKEHUH, COAepKAIIUX CTETIEHb C
palMOHAIIbHBIM [TOKA3aTEIIEM.

KBampatueiii TpéxuneH. KopHu kBaapatHoro TtpéxuineHa. Pasznoxenue
KBaJPATHOTO TPEXUJIEHA HA TUHEWHBIE MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

bukBanparHsie ypaBHeHUs. [Iprumepsl TpUMEHEHNI METOJI0B PABHOCHIIBHBIX
npeoOpa3oBaHuid, 3aMeHbl MEPEMEHHOM, TpadUuecKoro MeToja MpH PEelICHUU
ypaBHEHUM 3-i U 4-i CTENICHE.

Pewenue qpoOHO-paliMoHAIBHBIX YPAaBHEHHU.

Pemenune cucreM ypaBHEHHUH ¢ ABYMsI IEPEMEHHBIMU. Pemenne npocrenmmx
CUCTEM HEJIMHEWHBIX ypaBHEHUH C ABYMsS MEpeMEHHbIMU. ['padudeckuil MeTo.n
pELIEHNs] CUCTEMBl HEJIWHEWHBIX YpaBHEHUW C NBYMs NepeMeHHbIMH. Cucrema
JIBYX HEJIMHEWHBIX YPAaBHEHUN C ABYMS NEPEMEHHBIMH KAK MOJEIb PEATBHOU
CUTYyalUH.

HucnoBble HepaBeHCTBA. PenieHne JIMHEMHBIX HEPaBEHCTB. JlOKa3aTenbCTBO
HEPABEHCTB.

KBampaTHbie HepaBeHCTBa ¢ OJHOM NEpeMEHHOM. PemieHue KBaapaTHBIX
HEPABEHCTB Irpa)MUecKUM METOJOM U METOJOM HMHTEpPBAJIOB. MeTO] MHTEPBAJIOB
JUISl pallMOHAIBHBIX HEpaBeHCTB. [IpocTelme HepaBeHCTBA C MapaAMETPOM.

Pemenne TeKCTOBBIX 3a/1a4 € IOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ AByMs IepeMEHHbIMU. PeleHne HepaBEeHCTBA C JIBYMs
nepeMeHHbIMU. CHCTEMBbl HEpPAaBEHCTB C JBYMs MEepeMEHHbIMU. ['paduueckuit
METOJ| PELICHUS CUCTEM HEPABEHCTB C IByMS IEPEMEHHBIMH.

DOyHKIUU

@Oyukrus.  CBoiictBa  GyHKUMA:  Hynd  (QYHKIMH,  [OPOMEXYTKH
3HAKOMOCTOSIHCTBA (DYHKIMHU, MPOMEXKYTKH BO3pacTaHUs W yObIBaHMS (YHKIIHH,
YETHBIC U HEYETHBIE (PYHKIIMHU, HAMOOJbIlIEE U HAUMEHbIIee 3HAUCHUS (PYHKIUY.

KBagparnunas ¢QyHkous u €€ cBoicTtBa. Vcnonb3oBaHME CBOMCTB
KBaJipaTUyHOW  (QyHKIMU I pemienust 3amad.  lloctpoenme  rpaduka
kBajipaTiyHo ¢GyHkumu. [lomokeHue rpaduka KBaapaTUYHOW GYHKIUU B
3aBUCUMOCTH OT €€ Koo duuuentos. I'paduxu Gyukumii y =ax2, y = a(x —m)*u y
= a(x —m)? +n. [locrpoenne rpapukoB GyHKIHUHA C MOMOIIBIO IPEOOPa3OBaHMIA.

JpobHo-nuueitHas ¢pynkius. MccnenoBanue QyHKITHA.

OyHKIMSA y = X" ¢ HATYpaAJIbHBIM TOKa3aTesieM 71 U e€ rpaduk.

YucsioBbIE MOC/IEI0BATEIBHOCTH U MPOrPeccun

[Tonsitue uwucinoBodl mnocienoBaTenbHOCTU. KoHeuHble M OecKOHEUHbIE
NOCJIEeN0BATENbHOCTH.  OrpaHMyeHHas  IOCJIENOBATENBHOCTb.  MOHOTOHHO



Bo3pacraromiass  (yObIBaromiasi)  mocienoBarelbHOCTh.  CrmocoObl  3amgaHus
MOCJIEIOBATEILHOCTU: ONMUCATENbHBINA, TAOJWYHBIM, ¢ TMOMOUIBI0 (HOPMYIIBI 7-TO
YJI€HA, PEKYPPEHTHBIN.

Apudpmernueckass U reomerpuueckas nporpeccud. CBOWCTBa UJIEHOB
apu(pMETHYECKO © TeoMeTpuyecKkor mporpeccuil. Dopmynbl 7n-TO dJeHa
apu(pMeTHYecKoOl U reomeTpuueckoil mporpeccuit. opmynbl CyMMbI TEPBBIX 7
YJICHOB apu(PMETHYEeCKON U reoMeTPUUYECKOM Mporpeccuii. 3ajaun Ha MPOIEHTHI,
OAHKOBCKHE BKJIAJbl, KPEAUTHI.

[IpencraBienne O CXOAUMOCTH MOCIEIOBATEIBHOCTH, O CYMMHPOBAHUU
O0E€CKOHEUHO yObIBaIOIIEH TEOMETPUUECKON TTPOTPECCHH.

Meron maTemaTudeckor HHAYKIUU. [IpocTere npumepsl.



3. INTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA YYEBHOI'O
KYPCA «AJITEBPA (YIJIYBJIEHHBIA YPOBEHbD)»

JIMYHOCTHBIE PE3YJIbTATHBI

JINYHOCTHBIE Ppe3yJbTaTbl OCBOCHUA NPOrPaMMbl IO MaTEMAaTUKE
XapaKTEepU3yrTCs B HaCTH:

1) mIaTpHOTHYECKOTO BOCIIMTAHMSI:

IIPOSIBJICHUEM HHTEpPECa K MPOLUIOMY M HACTOSALIEMY POCCHUMCKOU
MAaT€MaTHKH, [IEHHOCTHbIM  OTHOIIEHHEM K  JIOCTHKEHUSIM  POCCHMCKHUX
MAaTEMAaTHKOB M POCCHMCKOM MaTEMaTUYECKOM WIKOJbI, K HCIOJb30BAHUIO 3TUX
JOCTIKEHUN B IPYTUX HayKaxX W MPUKIAAHBIX cdepax;

2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEH T'pakJlaHWHA U pealiu3alliid ero
npaB, TMPEJACTABICHUEM O MAaTeMaTHYECKUX OCHOBaX (PyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOIEAYp T'PakJIaHCKOTO oOllecTBa (Hampumep,
BBIOOPEHI, OMPOCHI), TOTOBHOCTBIO K OOCYXJIECHUIO dTUUECKUX MPOOJIEM, CBI3aHHBIX
C MPAaKTUYECKHUM IPUMEHEHUEM JIOCTMIKEHHM HAyKH, OCO3HAHUEM BaKHOCTHU
MOPaJbHO-3THYECKUX MPUHIUIIOB B I€ITEIBHOCTH YUEHOTO;

3) TPyA0BOr0 BOCIIUTAHUSA:

YCTAHOBKOII Ha AaKTUBHOE YyYacTU€ B PEIICHUHM NPAKTHUUYECKUX 3a]a4
MaTeMaTU4YECKOW HaIMpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MAaTEMATHYECKOIO
o0pa3oBaHMsl HAa MPOTSHKEHUM BCEH >KU3HU IS YCHEUTHOW MpogecCHOHAIbHON
JEATeIbHOCT W Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM WHIUBUTyTBHONU TPACKTOPUH 00pa30BaHUS ¥ )KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

CIIOCOOHOCTBIO K  OSMOIMOHAIBHOMY U  3CTETUUYECKOMY  BOCHPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/iau, PEUICHUW, pacCy>KIECHUM, YMEHUIO BUJECTb
MAaTeMaTH4YECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTEH HAYYHOTI O MO3HAHUA:

OpUEHTaUMel B JECATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAaYyUYHBIX
NpeACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHA UeJIOBEKa, MIPUPOJIBI U
o0l1lecTBa, MOHMMAHUEM MATEMaTUYECKOM HayKu Kak c@epbl 4YeJIOBEYeCKOU
JEATEIIbHOCTH, ATANoOB €€ Pa3BUTUS U 3HAUMMOCTH ISl Pa3BUTHUS LMBWIN3ALINH,
OBJIQJICHUEM SI3BIKOM MAaT€MaTUKH U MAaTEeMaTUYECKOW KyJIbTYypOW KaK CpPEACTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH UCCIIEI0BATEIbCKON JEATEIbHOCTH;

6) ¢pusnueckoro BocnuTaHusA, GopMHUpPOBaAHUS KYJIbTYPHI 310POBbS U
IMOLUOHAJIBLHOIO 0JIaronoJIyyus:

TOTOBHOCTBIO MMPUMEHSITh MAaTEMAaTHYECKUE 3HAHUA B HHTEPECAX CBOETO
3I0pOBbs, BEACHHS  3740pOBOro  oOpa3a JKM3HUM  (3J0pOBOE  IHUTAHHUE,



cOaTaHCUPOBAHHBIA PEXUM 3aHATHM MW OTIbIXa, peryisapHas Qusnyeckas
aKTUBHOCTB), C(POPMHPOBAHHOCTHIO HaBbIKa pedIEKCUHU, IMPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOTro K€ MpaBa JPYroro 4ejaoBeKa;

7) 3K0JOru4eCKOro BOCIMTAHMS :

OpHUEHTAaIlMel Ha MPUMEHEHUE MaTeMaTUYeCKUX 3HAHWM I peIIeHUs 3aaad
B 00JIACTH COXPAHHOCTH OKPYXKaIIIeH cpeapl, IIaHUPOBAHUS TIOCTYIKOB U
OLICHKM MX BO3MOXHBIX MOCJIEACTBUN Il OKPY’KAIOIIEH Cpebl, OCO3HAHUEM
100aJIBbHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTeH UX pelieHus;

8) ajanTanum K M3MEHAKIIUMCH YCJAOBUAM COLHUAJBHON U NMPUPOIHOU
cpeabl:

- TOTOBHOCTBIO K JEUCTBUSIM B YCJIOBUSX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTU YEPE3 MPAKTUUECKYIO NESATEIBHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy NPYyTHX JIOJIEH, MpUOOpEeTaTh B COBMECTHOM JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OMbITA IPYTHUX;

- He00XO0IUMOCTHIO B (POPMUPOBAHUU HOBBIX 3HAHHM, (HOPMYTUPOBATH UIEH,
MOHSATHUSI, TUTIOTE3bl 00 00BEKTAaX U SBJICHUSIX, B TOM YKCJIC paHEe HEM3BECTHBIX,
0CO3HaBaTh ACPUIMTHI COOCTBEHHBIX 3HAHUW W KOMIETEHTHOCTEH, MJIaHUPOBATH
CBOE pPa3BUTHE;

-  CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYAIlMIO, BOCIPHHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIMIUA KOHTPMEP, KOPPEKTHPOBATH
NpUHUMAEeMble pelieHus U JeHCTBUs, (OPMYJIUpPOBATh U OIEHUBATh PUCKU U
NOCJIEACTBUA, (POPMUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOo€HUS TPOrpaMMbl MO MaTeMaTHKE Ha YPOBHE OCHOBHOTO
ob1iero o6pa3zoBanus y oOydaromierocs: 0yayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, XapaKTEPHU3YIOITHECS OBJIAJICHUEM YHUBEPCAITbHBIMU
MO3HABATECILHBIMU  JIEHCTBUSMH,  YHHBEPCAIBHBIMA  KOMMYHHKATHBHBIMU
JIEUCTBUSAMH U YHUBEPCATHHBIMH PETYJISTUBHBIMU JIEHCTBUSIMH.

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE yUeOHbIE 1eHCTBUS
ba3oBble Jiornueckue JeMCTBHA:

- BBISIBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKK MATEMATHYECKHUX
00OBEKTOB, TIOHATHH, OTHOIICHWNA MEXAYy TOHITHIMHU, (POpMyIHpPOBATH
OTIpEJICIICHHS TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(BUKAIIUH,
OCHOBaHUSI JJ11 000OIIECHHS U CPAaBHEHHMS, KpUTEPUH TTPOBOAMMOTO aHAJIN3a;

- BOCIIpUHUMATh, (QopMyaupoBaTh M MPEOOPa3OBLIBATH  CYKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIE, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;



- BBIABJISATH  MaTeMAaTUYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U |
npoTUBOpeYrsi B (haKkTax, MaHHBIX, HAOMIOJCHUSAX M YTBEPKICHUSX, Mpeajarath
KPUTEPHH JIJIS1 BBISIBJICHUS 3aKOHOMEPHOCTEH M POTUBOPCUHIA;

- JIenaTh BBIBOJBI C HCIIONB30BAHWEM 3aKOHOB JIOTHKH, NCTyKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIFOUSHHH 110 aHAJIOTHH;

- pa3bupath JOKa3aTeIbCTBA MAaTEMAaTHYCCKUX YTBEP)KIECHUH (NIPsIMBbIE U OT
IPOTUBHOT0), TIPOBOJAUTH CAMOCTOSITEIBHO JOKA3aTelbCTBA MAaTEMaTHYECKHX
(GakTOB, BBICTpAWBaTh ApPTyMEHTAIUIO, MPUBOAWTH MPUMEPHI U KOHTPIPUMEDHI,
NPUMEHSITh METOJ] MaTeMaTUYeCKOW WHIYKIIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccy KJIeHus;

- BBIOMpaTh CHocO0 pelreHus y4eOHOW 3amaun (CpaBHHUBATh HECKOJIBKO
BApUAHTOB  PpCIIEHHUs, BBHIOMpAaTh HauOoJiee TMOAXOAAIIMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIICIICHHBIX KPUTECPHUEB).

ba3oBble ucciaeaoBare/ibCKue 1eiCcTBUA:

- WCIOJIb30BaTh BOIPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT IO3HAHMS,
dopMynmupoBaTh  BOMPOCH,  (UKCHPYIOIIME  TMPOTHBOpPEYHE,  MpoOJIeMy,
CaMOCTOSATENILHO YCTAHABJIMBaTh MCKOMOE M JaHHOE, (OPMHUPOBATH THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

- TMPOBOJUTH MO CAMOCTOSATEIHLHO COCTaBJICEHHOMY IUIAHY OSKCIEPUMEHT,
WCCIICJIOBAHHE TI0 YCTAaHOBIIEHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa,
3aBUCUMOCTEN 0O0BEKTOB MEXKIY COOOM;

- CaMOCTOATENIbHO (HhOPMYJIMPOBATH O0OOIEHUS U BBIBOJBI MO PE3yjIbTaTaM
NPOBENCHHOTO  HAONIONCHWS, HWCCIACAOBAHMS, OKCICPUMEHTa, OIICHUBATH
JIOCTOBEPHOCTH TMOJTYUYECHHBIX PE3yIbTaTOB, BBIBOJIOB U 0000IIECHHUI;

- MPOTHO3MPOBAThH BO3MOXKHOE pa3BUTHE IIPOIECCa, a TaKKe BBIIBUTATh
IIPEIOI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

- BBISIBJISATH HEJOCTATOYHOCTh M M30BITOYHOCTh WH(GOPMAINH, JTAHHBIX,
HEOOXOIMMBIX JIJIsl PEIICHHUS 3a/1a4H;

- BbIOMpaTh, aHATM3UPOBATH, CHUCTEMATHU3WPOBATh W HHTEPIPETUPOBATH
uHGOPMAITUIO Pa3TUYHBIX BUIOB B (OPM IIPEICTABIICHHUS,

- BeIOMpaTh QopMy TpeACTaBICHHUS WH(DOpPMAIMU H WLIIOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, TuarpaMmmMaMu, HTHOU rpaduKoi U MX KOMOUHAIIMSIMU;

- OIICHMBATh HAAEKHOCTh MH(DOPMAIIMH TIO KPUTEPHUSIM, TIPEIOKEHHBIM WA
c(hopMyJTUPOBAHHBIM CAMOCTOSTEIIBHO.

KoMMyHuUKaTHBHBIC YHUBEpPCAJbHbIC Y4eOHbIE 1elCTBUS
- BOCIIPUHUMATh U (DOPMYJIMPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSAMHU
U LEeIsIMH OOILIEHUs, SICHO, TOYHO, IPAMOTHO BBIpaXkaTh CBOIO TOUYKY 3PEHUS B
YCTHBIX M IIMCBMEHHBIX TEKCTaX, 1aBaTb IOACHEHUS 10 XOAYy PCLICHUA 3a1auH,
KOMMEHTHUPOBATH MOJYYEHHBIN pe3yJIbTarT;



- B XOJIe 00CYX/I€HHUs 3aJ]aBaTh BOIIPOCHI 110 CYLIECTBY OOCYKIaeMOW TEMBI,
npoOiemMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJICH, HAIIEJICHHbIE Ha TIOMCK
pElIeHUs, COMOCTAaBJISATh CBOM CYXKIEHHUS C CYXJIECHUAMH JIPYTUX YYaCTHUKOB
nuanora, oOHapyXKUBaTh Pa3fiMyue M CXOJICTBO MO3HUIIMM, B KOPPEKTHOH (opme
(dopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS,;

- IPEICTABIATH PE3YJIbTATHl PEUICHUS 3aa4H, IKCIIEPUMEHTA, UCCIEIOBAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € Y4€TOM 3ajaad
IPE3EHTAlMU U OCOOEHHOCTEHN ay IuTOpUH;

- IOHUMATh U UCIIOJIb30BaTh NPEUMYLIECTBA KOMAaHAHOW U MHIUBUIYaIbHOU
paboThl TpU peuIeHUH Y4yeOHBIX MaTeMaTHYeCKHX 3a/]ay, NPUHUMATh Lelb
COBMECTHOM JesATEIbHOCTH, IUIAHHUPOBATh OpPraHU3allil0 COBMECTHOM paloThI,
pacnpenensiaTh BUIbI padOT, AOrOBapHBaThCsA, OOCYXIaTh MPOLIECC U PE3YJIbTAT
paboThI, 00001IaTh MHEHUS HECKOJIBKUX JIFOJIEH;

- Y4acTBOBaTh B TPYMMOBBIX (popMax paboThl (0OCYkIeHHs, 0OMEH MHEHUA,
«MO3TOBBIE IUTYpMbD» M UHBIE); BBIIOJHATH CBOIO 4YacTb pabOTHl U
KOOPAWMHUPOBATh CBOU JECHCTBHUS C JPYTMMHU YJI€HAMH KOMAaH[Ibl, OLICHUBATH
KauecTBO pe3yJbTaTa M KauyeCTBO CBOEr0 BKJIaJa B OOWMH pe3yJabTaT 10
KpUTEPUSIM, CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aHUMOJICHCTBHSI.

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIe NelCTBUA
Camoopranusanus:

- BBISBJISATH MPOOJIEMBI JUIsl PEIICHUS B JKU3HEHHBIX U YYEOHBIX CUTyalUsX,
OpUEHTHUPOBATHCS B PA3IMYHBIX MOAXO0JAX MPUHATUS pelIeHUu (MHIUBUIYaIbHOE,
IPYIIIOBOE);

- CaMOCTOSITEIBHO COCTaBJIATH IUIAH, aJrOPUTM PEIICHMs 3aJadyu (WIH €ro
4acTh), BBIOMpATh CHOCOO pemeHuss ¢ Y4YETOM HMEIOIIMXCA PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh M KOPPEKTUPOBATH BapHaHTHI
penieHuii ¢ y4éToM HOBOM MH(pOpMaIUy.

CaMOKOHTPOJIb, IMOLMOHAJIBLHBII HHTEJJICKT:

- BJIaJIETh CIOCOOAMM CaMOIIPOBEPKU, CAMOKOHTPOJIS MPOLIecca U pe3ysbTara
penieHns: MaTeMaTUYeCKOM 3ajauk, CAMOMOTHBALIUU U PEIICKCUU;

- IPEIBUJIETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYThH MPU PELICHUH 3a]1a4H,
BHOCUTh KOPPEKTHBBI B JI€ATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBLCTB,
HAWJICHHBIX ONMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

- OLICHMBATh COOTBETCTBUE PE3YJIbTaTa ACATEIBHOCTU MOCTABICHHON LIEIH U
YCIIOBUSIM, OOBACHSTh IPUYUHBI JIOCTHKEHUS UM HEIOCTHXKEHUS LI€JTM, HaXOIUTh
OIIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

- BBIpa)KaTh AMOLIMU MPHU U3YYECHUH MATEMaTUYECKUX OOBEKTOB U (DaKTOB,
JIaBaTh SMOLIMOHAJIBHYIO OLEHKY PEIICHUS 3a1a4H.

IMPEAMETHBIE PE3YJIBTATDBI



K xoniry o0yuenus B 7 kiacce 00ydarOIUics MOTYyUUT CIAEAYIOIMINE TPEIMETHBIE
pEe3ybTaThI:

Yucua v BBIYUCICHUSA

PannonanbHbie yncna.

[TepexoauTts OoT oAHON (HOPMBI 3aMUCH YUCEN K Apyroi (mpeoOpa3oBhIBAThH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
YaCTHOCTH B O€CKOHEUYHYIO JECATUYHYIO IPOOB).

Hcnonb30BaTh MOHSATHUS MHOKECTBA HATYPAIbHBIX YHCEN, MHOXKECTBA LIEJIBIX
YyuCel, MHOXKECTBAa pallMOHAIBHBIX YHCEN NpPH PEUICHUHM 3a7ad, MPOBEICHUU
paccy X IeHUN U JOKa3aTEIbCTB.

[TonumaTh 1 0OBACHATH CMBICI MO3UITMOHHON 3aMMCH HATYPAIBHOTO YUCIIA.

CpaBHUBATH U YNOPSAI0YMBATH PAIMOHAJILHBIC YUCTIA.

BrimonuaTs, couerass yCTHbIE U NMHCHbMEHHBIC TNMPUEMBI, apu]meTnyeckue
JNEUCTBUS C pallMOHATBHBIMU YHUCJIaMU, UCIIOJI30BaTh CBOMCTBA YMCEI U MpaBUIIa
JIEUCTBUNA, NPUEMBI PAlIMOHAJIBHBIX BBIYUCIICHUM.

BpINOMHATH IEUCTBUS CO CTENEHSMHU C HATYPAJIbHBIMU IMOKA3aTEIISIMU.

HaxoauTh 3HaueHUs YMCIIOBBIX BBIPAXKEHUM, COJEpPXKAIIUX palliOHATbHbIE
YUCIa W CTEMCHH C HATypajdbHBIM IIOKa3aTeieM, NPUMEHSITh Pa3HOOOpa3HbIC
CIIOCOOBI ¥ TPUEMBI BBIUUCIICHHS], COCTABIIATh U OLICHUBATH YKHCIIOBbIE BBIPAXKECHUS
U pelICHUH MPAKTUYECKUX 3a7a4 U 3a/1a4 U3 JPYTUX YYEOHBIX MPEIMETOB.

OkpyryiiTh 4YMCIa C 33JaHHOM TOYHOCTBIO, a TaKXe IO CMBICITY
NPaKTUUYECKOM CHUTyallud, BBINOJHATh NPUKUIKY U OIEHKY pe3yJbTara
BBIYMCJICHU, OLICHKY 3HAYEHUW YHCIIOBBIX BBIPAXKECHHWM, B TOM YHUCIE IpHU
pELIEHUH MPAKTUYECKUX 3aay.

Pemate TekcTOBBIE 3amaun apUPMETHYECKUM CHOCOOOM, HCIIOJIb30BATh
TaOJIUIbI, CXEMBbI, YEpPTEX U, JPYyTHe CPEJCTBA IMPEJCTABICHHUS JIaHHBIX MPH
pelIeHnY 3a1a4.

Pemiath mpakTUKO-OPUEHTHUPOBAHHBIE 3aJlayd, CBSI3aHHBIE C OTHOILLIEHHEM
BEJIMYMH, MPONOPLHOHAIBHOCTHIO BEJIUYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yJbTaThl PEUICHUS 3a4a4 C yYETOM OTPAaHMYEHMI, CBS3AHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX 0OBEKTOB.

J1emuMOCTb.

Jloka3pIBaTh U MPUMEHSTH MPU PEIICHUH 3a]1ay MIPU3HAKU JIEIMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3Haku J€IMMOCTH CYMMbI U IPOU3BEACHUS LIETBIX YUCET.

PacknanpiBaTh HA MHOKHUTENIM HaTypalibHBIC YUCIIA.

CB00OOHO oOmepUpoBaTh MOHATUSIMHU: YETHOE YHUCIO, HEUETHOE 4YHUCIIO,
B3aHMHO ITPOCTHIE YUCIIA.

Haxoaute HamOospImil OOIUI JEIUTENIb W HaUMEHbBIIEE OO0INee KpaTHOE
YKUCEN U UCIIOJIB30BATh UX MPU PEUICHUH 3aa4, IPUMEHATh alroputM EBKina.

OnepupoBaTh TMOHATHEM OCTaTKa IO MOAYJI, TPUMEHSITh CBONCTBA
CpPaBHEHHU MO MOLYJIIO.



AuredpanvecKkue BbIPpAKEeHUA

BripakeHus ¢ nepeMEeHHBIMH.

Hcnons30BaTh alreOpanvyeckyt0 TEPMUHOJIOTUIO U CUMBOJIMKY, TPUMEHSThH
e€ B IIpoLecce OCBOCHUS y4eOHOro MaTepuara.

Haxoguth 3HaueHHs OyKBEHHBIX BBIPDAXKEHUW NPU 3aJaHHBIX 3HAYCHUSX
NIEPEMEHHBIX.

Hcnonb3oBaTh  MOHATHE  TOXIECTBA,  BBIMOJHATH  TOXJECTBEHHBIE
npeoOpa3oBaHUsl BRIPAKEHUH, T0Ka3bIBATh TOXK/IECTBRA.

MHOTrO4JIEHBL.

BreimonasaTe  mpeoOpa3oBaHus — LETOTO  BBIPAKEHUS B~ MHOTOWICH
PUBEACHUEM TIOJIOOHBIX CIIAra€MbIX, PACKPBITHEM CKOOOK.

Beimonuars neicTBus (CI0KeHUE, BEBIUUTAHUE, YMHOXKEHHUE) ¢ OJHOWICHAMU
U C MHOTOWJICHAMHU, MPUMEHSTH (DOPMYJIbI COKPAIIEHHOTO YMHOXKEHUS (KBaApaT U
KyO0 CyMMBbI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTh KBAJPaTOB, CYMMa W Pa3HOCTh
KyOOB), B TOM YHCJI€ JUIS YIIPOILEHUS BHIYUCICHHM.

OcyniecTBIATh Pa3l0oKEHUE MHOTOWICHOB HAa MHOXHUTENIH C I[OMOLIBIO
BBIHECEHUS 32 CKOOKH OOIIEro MHOXXHUTEJNS, TPYINIHUPOBKU CJIaraeMbIX, PUMEHSS
(opMyIIbI COKPAIIEHHOTO YMHOXKECHHUS.

[IpumensTh npeoOpa3oBaHUsi MHOTOWICHOB JJIsl PEUICHUS PA3IUYHBIX 33724
U3 MaTEMAaTHUKHU, CMEKHBIX IIPEAMETOB, U3 PEaTbHON MPAKTUKH.

Hcnonb3oBaTh CBOWCTBA CTENEHEW C HATypajJbHBIMU TOKa3aTEIsIMHU JIs
npeoOpa3oBaHUsl BEIPAKECHUH.

YpaBHeHHS U HEPABEHCTBA

Pemate nuHENHBIE YpaBHEHHUS C OJHOW NEPEMEHHOM, NMPUMEHSAS IIpaBUia
nepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIIbLHOMY emy. [IpoBepsATh, sBIsIETCS
JIM YUCJIO KOPHEM YpaBHEHHUHI.

[TonGupate npuMepsl Map YHCEN, SBJISIOMUXCA PEIHICHUEM JUHEUHOTO
YPaBHEHHUS C ABYMSI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOM TUIOCKOCTH TpaduK JIMHEHWHOTO YPaBHEHHUS C
JIBYMSI TIEPEMEHHBIMH, TMOJIb3YSICh TpadUKOM, NPUBOJIUTH HPUMEPHI PELICHUS
ypaBHEHHS.

Pemiath cuctembl ABYyX JIMHEHHBIX YPABHEHUM C IByMs IEPEMEHHBIMU, B TOM
gucie rpaduIecKu.

CocraBnsaTe W pemaTh JIMHEHHOE YpPaBHEHUE WM CUCTEMY JIMHEHHBIX
YpPaBHEHHM TI0 YCJIOBHIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3314 MOJYyYEHHBIN pe3yJibTar.

DOyHKIUU

Koopnaunate! u rpaduku.

N300paxath Ha KOOPAMHATHOM MPSMON TOUKH, COOTBETCTBYIOIINE 3a1aHHBIM
KOOpAWHATaM, JTy4H, OTPE3KU, UHTEPBaJIbI, 3alIMCHIBATh YUCIOBBIC IPOMEXKYTKHU Ha
anreOpanyecKoMm si3bIKE.



OtMeyaTh B KOOPAMHATHOM INIOCKOCTH TOYKH I10 33/IaHHBIM KOOPINHATAM.

O yHKIWY.

Crpouts rpadvku JIMHEUHBIX PYHKIUH.

OnuceiBaTh € MOMOIIbIO (YHKLIMM HW3BECTHBIE 3aBUCHMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTb, BpPEMs, PACCTOSHHE, LIE€HA, KOJUYECTBO, CTOHUMOCTD,
IPOU3BOJAUTENBHOCTD, BpeMsi, 00bEM padOTBHI.

Haxonutb 3HaueHre QyHKIUHU 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuili cnocod MpeACTaBICHUS U aHalIW3a WH(OpMaluu,
M3BJIEKAaTh U HMHTEPIPETUPOBATHh MHPOPMAIIHIO U3 TPAPUKOB PEAbHBIX MPOILIECCOB
Y 3aBHCHUMOCTEHN.

Hcnonp3oBathk cBoOWcTBa (QYHKIMM Uid aHanu3a TpapuKOB pealbHbIX
3aBUCUMOCTEN (Hyl1M (QYHKIUHU, MPOMEKYTKH 3HAKOMOCTOSHCTBA (YHKIIHH,
IPOMEKYTKHA BO3pacTaHusi M yObIBaHMS (DYHKIMHM, HAuOOJIbLIEE M HAaUMEHbIIEEe
3Ha4YCHUS (PYHKITUN).

Hcnonp3oBath rpaduku Ui UCCAEA0BAHUS MPOLIECCOB U 3aBUCUMOCTEN, MTPU
pELIEHNN 3a7a4 U3 IPYTUX YUYEOHBIX IPEAMETOB U pealbHOMN )KU3HHU.

K koHniry oO0yueHus B 8 kjacce 00y4yaroIIUiics MOJYYUT CIIECIYIONINE TPEIMETHbBIC
pE3YJIbTATHI:

Yuciia 1 BBIYUCTIEHUA

HppanmonanbHbie yncia.

[ToHumaTh W UCHOJB30BaTh TMPEJACTABICHHUS O PACIIUPEHUH YHUCIIOBBIX
MHOECTB.

CB0OOOAHO OMEepUpPOBATh MOHSATUSIMH: KBaJAPATHBIN KOpEHb, apu(pMeTHIeCKuit
KBaJpaTHBIN KOPEHb, UPPALIMOHAIBHOE YKCIIO, HAXOUTh, OLICHUBATh KBA/IPATHbHIC
KOPHU,  HCIOJIB3YyS  TPU  HEOOXOJMMOCTH  KaJbKYJSATOP,  BBITIOJHATH
npeoOpa3oBaHUsl BBIPAXKEHUM, COJACP)KAIUX KBaJApPAaTHbICE KOPHU, HCIOJIb3YS
CBOMCTBA KOPHEHN.

Hcnonb30BaTh HayalibHbIE MPEJCTABICHUS O MHOXECTBE JI€MCTBUTEIbHBIX
YUCEJN JUIsl CPABHEHMSI, OKPYTIICHUS U BBIUUCICHUHN, N300pakaTh JCHUCTBUTEIbHBIC
YyHciia TOYUKaMHU Ha KOOPJIWHATHOM MIPAMOIA.

Hcnonp30BaTh 3amucy OOJIBIIMX U MAJIBIX YKMCEN C MOMOIIBIO JECATUYHBIX
npoOeit u creneneil yucna 10, 3amuchiBaTh U OKPYTJISTH UYUCIOBBIC 3HAYEHUS
peanbHbBIX BEJIUYUH C UCIIOIb30BAaHUEM PA3HBIX CUCTEM U3MEPEHMUIA.

J1emuMOoCTb.

CB00OOHO oOmepupoBaTh IMOHATHEM OCTaTKa IO MOAYJI0, MPUMEHAThH
CBOMCTBA CPaBHEHMI MO MOJYJIO, HAXOAUTh OCTATKU CYMMbI U MPOU3BEICHUS MO
JTaHHOMY MOZYJIIO.

AuredpanvecKkue BbIPpaKEHUSA

JpoOHO-paImoHaIbHbIE BEIPAKCHUS.



Haxomuts pomyctuMble 3HAU€HUS MEPEMEHHBIX B JIPOOHO-pallMOHATbHBIX
BBIPAKCHHUSIX.

[IpuMeHsITh OCHOBHOE CBOMCTBO pallMOHAILHON IPOOH.

BoinonHATh pUBEAeHUE anredpandyeckux Apoodeil Kk o0leMy 3HaMEeHaTeNto,
CJIOKEHHE, YMHOXKEHHE, JelIeHue anreOpandeckux Apo0ei.

BbINONMHATE TOXAECTBEHHbIE MPEe0Opa30BaHUsl PAllMOHAIBHBIX BBIPAKEHU.

[IpumeHnsaTh npeobpa3oBaHus BbIpAXKEHUH Il pEIICHUs pa3IMYHbIX 3a7a4 U3
MaTE€MaTUKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Crenenu.

[IpuMeHATh MOHATHE CTENEHM C LEJbIM [I0KAa3aTEeJEM, BBINOIHATh
peoOpa3oBaHus BEIPAKEHUM, CONEPIKALUX CTENEHH C LEIbIM IIOKa3aTEIIEM.

WppannoHaabHble BbIPAKEHUS.

Haxonute nonycTuMble 3HAY€HHS IEPEMEHHBIX B BBIPAKEHUSX, COIEPKAIINX
apudmeTnyecKkre KBaJpaTHbIC KOPHHU.

BoinonHaTe mnpeoOpazoBaHUs HMpPpaIMOHATIBHBIX BBIPAKEHUH, HCIIONb3YS
CBOMCTBA KOPHEM.

YpaBHeHUS U HEPABEHCTBA

Pewate kBagpaTHbIE YpaBHEHHUS.

Pematb 1poOHO-paliMOHaIbHBIE YPABHEHHUS.

Pemate JnMHEHHBIE ypaBHEHUS C MapaMeTPaMH, HECIOXHBIE CHCTEMBI
JIMHEVHBIX YPABHEHUH C ITapamMeTpaMH.

[IpoBoauTh HccneqOBaHUSI YPAaBHEHUN U CUCTEM ypaBHEHHUH, B TOM 4YHCIIE C
OpUMEHEHUEM TIpadHUUecKUX MpeACTABICHUN (yCTaHaBIMBaTh, MMEET JIU
YPaBHEHUE WM CHCTEMA YPAaBHEHHMI PEIICHHs, €CIIH HMEET, TO CKOJbKO, U
npouee).

[lepexonuth OT ciOBeCHON (HOPMYJIMPOBKU 3a7adyu K €€ anreOpandeckoi
MOJIEIM C TIOMOIIBIO COCTaBJICHUS YPAaBHEHUS WM CHUCTEMBbl YypaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M ITOJTYUYEHHBIN pe3ysbTarT.

[IpuMeHATh CBOMCTBAa YMCIIOBBIX HEPABEHCTB Ul CPaBHEHHUs, OLICHKH,
pelars JIMHEWHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM M HMX CHUCTEMBI, J1aBaTh
rpa@uyuecKyr0 WJUIIOCTPALIMI0 MHOXKECTBA PEIICHUHA HEpPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DOyHKIUHA

[Tonrmarh U KCIONIB30BATh (DYHKIMOHAJIBHBIE MOHATUS U S3bIK (TEPMMHBI,
CUMBOJIMYECKHE O0O3HAUYEHUS), OMNPENEisATh 3HAUeHHE (DYHKIMHU IO 3HAYCHUIO
apryMeHTa, ONpeAesTh CBOMCTBA (YHKIUHU O €€ rpaduKy.

Crpouts rpaguku QyHKIMHA , ONKUCHIBATh CBOMCTBA YHCIOBOW (PYHKIIHMH IO
e€ rpaduky.

K koniry o0yuenus B 9 kiacce o0ydaromuiics MOTYyYUT CACAYIOIINE PEIMETHBIC
pe3yIbTaThl:



Yucia 1 BBIYMCICHUSA

CBOOOAHO oOIepupoBaTh MOHATUSIMU: KOPEHb #-M CTENEHHU, CTENEHb C
palMOHAIIBHBIM II0KA3aTeJIeM, HaXOAWTh KOPEHb H-U CTENEHU, CTEHNEHb C
palMOHAJIBHBIM [1OKA3aTEJIEeM, MCHOJb3ysd MPHU HEOOXOJUMOCTH KaJIbKYJSATOD,
IIPUMEHSATH CBOWCTBA KOPHS 71-M CTENIEHU, CTENICHH C PALMOHAIIBHBIM ITOKA3ATEJEM.

Hcnonb30BaTh MNOHATHE MHOYKECTBA NEHCTBUTENIBHBIX YHCEN MPHU PEIICHUU
3a/1a4, MPOBEICHUH PACCYKICHUI U 10Ka3aTEJIbCTB.

CpaBHMBaTh W yHNOPANOYMBATH JCHUCTBUTEIBHBIE YHUCIA, OKPYIJATH
JNEUCTBUTENBHBIC YKCIA, BBIMNOJIHATh NPUKUAKY PE3YJIbTaTa BBIYMCICHUM, OLECHKY
YHUCJIOBBIX BBIPAKECHUU.

AsreOpandecKue BbIPAKEHUS

CB0OOAHO oOmEepUpOBaTH MOHATUEM KBAAPATHOIO TPEXUIEHA, HAXOAUTh
KOPHHM KBaJpaTHOI'O TPEXUJICHA.

PacknanpiBaTh KBaJIpaTHBIA TPEXWICH HA JIMHEHMHBIE MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

Pemare nMHENHBIE M KBaJpaTHbIE YPAaBHEHUS, YPaBHEHHMS, CBOASALIMECS K
HUM, IpOOHO-PAIIMOHANIbHBIE YPABHEHHS.

Pemats HECHOKHBIE KBaIpaTHBIE YPABHEHNUS C TAPAMETPOM.

Pemare nuHENHBIE HEpAaBEHCTBA, KBAJIPaTHbIE HEPABEHCTBA, MCIIOJIb30BAaTh
METOJI MHTEPBAJIOB, M300pa)kaTh pEIICHHE HEPABEHCTB HA YHCIOBON MPSMOH,
3alMChIBATh PEIICHHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cuctembl OBYX JIMHEWHBIX YPAaBHEHUN C JBYMS NEPEMECHHBIMU M
CHUCTEMBI JBYX YPaBHEHUM, B KOTOPBIX OJTHO YPABHEHHE HE SIBJISICTCS JIMHECUHBIM.

PemaTpe HeCOKHBIE CUCTEMBI HEJTMHEMHBIX YPABHEHUH C TAPAMETPOM.

[IpumeHsATh METOABl PAaBHOCHIBHBIX MPEe0Opa3oBaHUM, 3aMEHbI MIEPEMEHHOM,
rpauueckoro MeToJia Mpyu pelieHur ypaBHeHUH 3-1 U 4-i cTeneHen.

Pemate  cHcTeMBI  JTMHEHWHBIX  HEPABEHCTB, CHUCTEMBl  HEPaBEHCTB,
BKJIFOYAIOIINE KBAJPaTHOE HEPABEHCTBO, W300pa)xkaTh PEIICHHE CHCTEMbI
HEPABEHCTB HA YHCJIOBOM NPSAMOM, 3alIMChIBATH PELIEHHUE C TOMOLIBIO CUMBOJIOB.

Pemareb ypaBHEHHs, HEpaBEeHCTBA U HMX CHUCTEMBI, B TOM YHCIE C
OTPAHUYEHUSIMH, HATTPUMED, B LEIBIX YUCIIAX.

[IpoBOoauTE HCCIIEIOBAHUS YPABHEHUM M CUCTEM YPAaBHEHUMW, B TOM YMCIIE C
npuMeHEeHueM Tpaduueckux TMpeAcTaBieHu (yCTaHaBIMBaTh, HMMEET JIK
YpPaBHEHHE WM CUCTEMA YpPABHEHUM PEIICHUS, €CIM HMEET, TO CKOJIbKO, H
npouee).

Pemiath TekcTOBbIE 3ajauu  aJreOpamdeckuM CHocoOOM C  MOMOUIBIO
COCTaBJICHHs YPABHEHUI, HEPABEHCTB, UX CUCTEM.

Hcnonb30BaTh ypaBHEHHUS, HEPABEHCTBA U HUX CHUCTEMBI JJISI COCTABJICHUS
MaTeMaTU4YeCKOW MOJIEM pEajJbHOM CUTyalUH WIM NPUKIAJHON 3aJauu,
WHTEPIIPETUPOBATH MOJYUYEHHBIE PE3YyJIbTATHI B 33JAHHOM KOHTEKCTE.

YucioBbIe MOCIEI0BATEILHOCTH U IIPOrPecCUm



CB0oOOHO oOMEpUpPOBaTH TMOHATHUSMU: 3aBUCUMOCTh, (QYHKIUA, Tpadux
byHKUMH, TpsMas MPONOPLHMOHATIBHOCTb, JIMHEWHAas (QyHKUMs, oOpaTHas
MPONOPLUUOHATIBHOCTD, Mapadosa, runepoosia, KyCOuHo-3aaHHast PyHKIIUS.

UccnenoBars pyHKIUMIO 10 €€ rpauKy, yCTaHABIMBATH CBOWCTBA (DYHKIUIA:
00JacTh oOmpeneNeHusi, MHOXXECTBO 3HAYEHUH, HYIU (QYHKIUU, TPOMEKYTKU
3HAKOTIOCTOSIHCTBA, TMPOMEXYTKH BO3pacTaHus M yObIBaHUS, UETHOCTh U
HEYETHOCTh, HAMOOJIbIIIEEe U HAMMEHBIIIEE 3HAYCHHS, ACUMIITOTHI.

Pacmo3naBaTh kBagpatnuHyto (QyHKIUIO MO (GopMyiie, MPUBOIUTE MTPUMEPHI
KBaIPAaTUIHBIX (YHKIIUA U3 peaTbHOM XU3HU, PU3UKHU, TCOMETPHH.

Onpenenary nonoxeHue rpaduka KBaAPaTUYHOW (PYHKIIMU B 3aBUCHMOCTH
oT ¢ K03 PUITMEHTOB.

Crpouth rpaduK KBagpaTHYHOH (YHKIMH, OIHUCHIBATH  CBOMCTBA
KBaJIpaTUYHON QPYHKIMU 1O €€ rpauKy.

Hcnonb30BaTh CBOMCTBA KBAAPATHIHON QYHKIIUU JUTsI PEIICHUS 3a/1a4.

Ha nmpumepe kBagpatuyHoil PyHKIUU CTpouTh rpadux GyHkiuu y =af(kx +
b) + ¢ c momorpio npeodpazoBanmii rpaduka PyHkun y=f(x).

WnnmrocTpupoBaTh € TMOMOILIBIO TIpauka peaibHyl0 3aBUCUMOCTb WJIU
IPOLIECC IO UX XapPAKTEPUCTHKAM.

ApupMernyeckas U reoMeTPUYECKAs MPOrpeccuu

CB00OOAHO ONEpUPOBATH MOHATUSIMHU: TTOCIIEIOBATEIHHOCTD, apudMeTHIecKas
U TeOMETpHUYECcKasi IPOrPECCHH.

3amaBaTh IOCJIEOBATEIBHOCTH PA3HBIMU CIOCOOAMH: OMNKCATENIbHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (DOPMYJIBI 72-TO WICHA, PEKYPPEHTHBIM.

BrIMONHAT,  BBIYMCIEHHS C  HCHOJB30BaHHEM (opmMyn #n-ro  djieHa
apu(pMETHIECKON U T€OMETPUUECKOMN MPOTrpeccuii, CyMMbI MEPBBIX 71 YJICHOB.

N300pakath wi€HBbl MOCJIEI0BATEIBHOCTH TOYKAMU HA KOOPJMHATHON
IJIOCKOCTH.

Pemate 3amaum, cBSI3aHHBIE C YHCIOBBIMHU IIOCJIEIOBATEILHOCTSIMU, B TOM
YHUCJIC 3a/1a4¥ U3 PEAIbHOM JKM3HU (C HUCIIOIB30BAHUEM KAJIbKYJISATOPA, TU(POBBIX
TEXHOJIOTUH).

PacmosHaBaTh W TNPUBOAUTH TMPUMEPHI KOHEYHBIX W OECKOHEYHBIX
NOCJIEJOBATENbHOCTEW,  OTPAHWYEHHBIX  IOCJIEIOBATEIBbHOCTEH, MOHOTOHHO
BO3pacTaromux (yOBIBAIOIINX ) MOCIEI0BATEILHOCTEH.

Nmets npeacTaBieHUe 0 CXOAUMOCTH MOCIIEIOBATEILHOCTH, YMETh HAXOIUTh
CyMMy OE€CKOHEYHO yOBIBaIOLIEH T€OMETPUUECKOM MPOrPECCUHU.

[IpuMeHATH METO MaTEMaTHICCKON HHIYKIIMH IPY PEIICHUH 3a/1a4.



4. TEMATHYECKOE IINTAHUPOBAHUE

C yka3zaHHEM KOJIMYECTBA aKaJEMHUYECKUX YacCOB, OTBOJIMMBIX Ha OCBOCHHE KaXKI0u TeMbl yueOHoro Kypca «AJITEBPA
(yriyOJieHHBI YPOBEHB)» W BO3MOXXHOCTb HCIIOJIb30BaHUSI MO JTOW TeMe BJIEKTPOHHBIX (LU(PPOBBIX) 0Opa3zoBaTEIbHBIX
PECypCOB, SIBIISIFOLIUXCS Y4EOHO-METOAMYECKUMHU MaTrepuaiaMu (MYJbTUMEIUNWHBIE MPOTPAMMbI, 3JIEKTPOHHBIC YUYEOHUKHU U
3aJIaYHUKH, DJIGKTPOHHBIE OWOIMOTEKH, BHUPTyalbHBIE JTAOOPATOPUH, UTPOBBIE MPOTPaAaMMBbI, KOJUICKIIMH IHU(PPOBHIX
00pa3oBaTeNbHBIX PECYPCOB), HCIIOJB3YEeMbIMH JUIsi OOY4Y€HUsS UM BOCIMTAHMS PA3IUYHBIX TPYNN  [OJb30BATENCH,
pEeACTaBICHHBIMU B JJICKTPOHHOM (IIM(POBOM) BHUJIC U pealu3yroluMu auaaktudeckue Bo3moxkHoctu WMKT, copepkanue
KOTOPBIX COOTBETCTBYET 3aKOHOIATEIbCTBY 00 00Opa30BaHUH.

7 KIIACC
Konn4yecTBo yacos DJIEKTPOHHBIE
No 1/ HanmeHoBaHMe pa3/ieioB U TeM Korrpoapmere | Tpaxtuseckue (uudpossbie)
NPOrpamMMblI Bcero o0pa3oBaTe/bHbIC
padoThI padoThI pecypest
| UYMCJIA U BBIYNCIIEHUA. 1 ) bu6muoreka [IOK
PanmonansHbie yncna (OBTOpEHUE) https://m.edsoo.ru/77e09b13
) OYHKIHWU. KoopauHate! u rpaduKkH. 17 | bu6muoreka [JOK
OyHKIMH https://m.edsoo.ru/77e09b13
3 AJI'EBPAMYECKUE BBIPAKEHM L. . bubnuoreka [JOK
Bripaxxenus ¢ nepeMeHHbIMU https://m.edsoo.ru/77¢09b13
4 VPABHEHI/I}UI N CUCTEMBI 10 | Bu6muoreka [JOK
YPABHEHMUMU. JIunelinbie ypaBHEHMs https://m.edsoo.ru/77e09b13
5 UNCJIA 1 BBIYUCJIEHWA. Crenens ¢ 5 bubnuorexa [JOK
HaTypaJIbHBIM II0KA3aTEIEM https://m.edsoo.ru/77e09b13
6 AJI'EBPAMYECKUE BBIPAKEHM L. 23 1 bubnuorexa LIOK



https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13

MHoro4ieHbl https://m.edsoo.ru/77¢09b13
. AJITEBPAMYECKHWE BBIPAXXKEHW . 14 1 bubnuorexa [JOK
@opMyJIbl COKPAILIEHHOTO YMHOKEHUS https://m.edsoo.ru/77¢09b13
but6mmoreka [JOK
8 UNCJIA U BBIYUCJIEHUS. JlenumocTs 10 httos://m.edsoo.ru/T7e09b13
. bubmuoreka [JOK
? OYHKIHMH. Jiuneiinas pynxums 16 ! https://m.edso0.ru/77¢09b13
YPABHEHUWA 1 CUCTEMbI Eu6 10K
o . noIMoTEKA
10 VPABHEIUJI/H/I. CucreMbl TUHEHHBIX 14 1 httos://m. edsoo.ru/T7e09b13
ypaBHEHUI Atips.//m.edso0.ny// /eUsbla
1 [ToBTOpEeHME, 0000IIEHNE, g ] bu6nuoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/77e09b13
OBLIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 136 9
8 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBanue
Ne (uu¢possbie)
pa3fieJioB M TeM KonrTpoasnbie | IlpakTuyeckue
n/n Bcero o0pa3oBartejibHbIE
NMPOrpamMmmbl padoThI padoThI
pecypchl
YPABHEHHUA 1 BuG 110K
noIMoTEKA
! HEPABEHCTBA. 20 ! https://m.edso0.ru/6d40b704
HepasencrtBa
UUCIIA U BuG OK
2 BBIUMCJIEHMSI. 17 1 nomorera Ll
. https://m.edsoo.ru/6d40b704
KBanpatHblii KOpeHb



https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704

YPABHEHUA U

3 HEPABEHCTBA. 17 but6mmoreka [IOK
KBanpatubie https://m.edsoo.ru/6d40b704
ypaBHEHUS
AJITEBPANYECKUE
BBIPAKEHIA. but6mmoreka [IOK

4 JpodHo- 17 https://m.edso0.ru/6d40b704
palOHAJIbHbIC
BBIPKECHUS
YPABHEHUA U
HEPABEHCTBA. Bu6morexa LOK

: Jpodro- 19 https:/m.eds00.ru/6d40b704
palvOHAJIbHBIC
ypaBHEHUS

but6mmoreka [JOK

6 PYHKIINH 15 https://m.edsoo.ru/6d40b704
AJITEBPANYECKUE Bu6morexa LOK

7 BBIPAKEHIM . 14

https://m.edsoo.ru/6d40b704
CrenecHu
UUCIIA U
8 BLIUMCJIEHNSL 7 bromiorexa LIOK
https://m.eds00.ru/6d40b704
JenumocTh
[ToBTOpEHME,

9 00o001IeHwne, 10 bubmuorexa [JOK
CUCTEMaTH3aLMS https://m.edso0.ru/6d40b704
3HaHUH

OBIIEE KOJIMYECTBO 136

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704

9 KUIIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHBbIE
Ne HaunmenoBanue pa3aesoB u (uudposbie)
Konrpoiabusie | IlpakTnyeckue
n/m | TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchl
bub6muoreka [IOK
! OYHKLHHN 25 ! https://m.edsoo.ru/133deaba
YPABHEHUSA U Eub OK
2 HEPABEHCTBA. 15 1 nommorexa L
https://m.edsoo.ru/133deaba
KBanparHbie HepaBeHCTBa
YPABHEHUA U
3 HEPABEHCTBA. )5 ) bu6mmoreka [JOK
VYpaBHEHUsI, HEPABEHCTBA U UX https://m.edsoo.ru/133deaba
CHUCTEMBI
UM CJIOBBIE Eub OK
4 [TOCJIEJIOBATEJILHOCTHU 25 1 ht“ “;OTe;(a 1 A3dent
https://m.edsoo.ru/133deaba
U [TPOIPECCUU SHILEGE0 I
AJITEBPAMYECKHUE Bu6 1OK
nonroreka
> BBIPAXKEHWAL. Crenen ¢ 12 ! https://m.edsoo.ru/133deaba
palKOHANBHBIM MOKa3aTeIeM
6 [ToBTOpenue, o6o0mEeHNE, 34 | bub6mnoreka [IOK
cHUcTeMaTH3alus 3HaHUI https://m.edsoo.ru/133deaba
OBUIEE KOJIMYECTBO YACOB
- 136 6 0

[10 [TIPO'PAMME



https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba




5. MIOYPOYHOE IIVIAHUPOBAHUE

7 KJIACC
DJIeKTPOHHbIE
KosnuyecTBo undposbie
Nenn/m | Tema ypoka OcHoBHBIEC BUIBI 1eATEJIbHOCTH bp
4acoB oOpa3oBaTe/ibHbIE
00yYarIMuXcs
pecypcsl
IToBTOpenue. ParmonanbHbie CucrematuzupoBaTh H oOoramarb
1 P 1 p = https://m.edsoo.ru/d348281e
qucia 3HaHUSI 00  OOBIKHOBEHHBIX |
[ToBTopenue. CpaBHeHue, JIEeCATUYHBIX Apo0six. CpaBHUBATH U
TIOPSATIOYNBAHNE U YIIOPSIIOYNBATH Apodu
2 ynop . 1 " | https://m.edsoo.ru/5df6d55¢
aprupMETHIECKUE EHCTBUS C npeoOpa3oBbIBast npu
paLUOHAILHBIMH YHCIIAME HEOOXOJUMOCTH JIeCATUYHBIE ApOOHU
TTosropenue. Yncnosas mpsivas B OOBIKHOBEHHBIE, OOBIKHOBEHHBIC B
3 ’ 1 lecsTuumble, B  wactHocTw, B | Ditpsi/m.edsoo.ru/7daf1949
MOJYJIb YHCIIa ’ ’
OCCKOHEUHYIO JCCATUYHYIO 00b.
[ToBTopenue. IIponeHThI, 3aUCh - yio-a 6 yioAp 5
UMEHATHh Pa3HO00pa3HbIEe CIIOCOOBI
4 MPOIIEHTOB B BHJIE ApoOU U IpoOH 1 b i p p _ | https://m.edsoo.ru/71988326
U TpUEMBI BBIYUCIICHHS 3HAYCHUN
B BH/JIE MPOIICHTOB .
JIPOOHBIX BBIPAKECHHM, COAEPIKAIIIX
[ToBTOpenue. Tpu OCHOBHBIE
5 1 OOBIKHOBEHHBIE U JNIECATUYHBIE |  https://m.edsoo.ru/47e26b56
3aJ1a4¥ Ha IPOIECHTHI
JIpoou: 3aMCHSTh npu
6 CraproBasi IMarHOCTHKA 1 HEOBXOIMMOCTH JECATHIHYI0 poGh https://m.edsoo.ru/dcac493¢c
[ToBTOpenue. Pemienne TeKCTOBBIX i
7 P 1 06LH<H0BeHUH0H U OOBIKHOBEHHYIO httos:/m.edsoo.ru/d5df95ed
33134 apUQMETHYCCKIM CII0COO0M JECATUYHOM, NMPUBOIUTH BBIPAXKECHUE
[ToBTOpenue. Pemenue 3a1ay u3 kK Qopme, Hambomee ymoOHOU st
8 peabHOM MPAKTHKW HA YaCTH, 1 BBIYUCIICHUM, npeoOpa3oBbIBaTh | https://m.edsoo.ru/1812dac7

JpoOu, MPOLIEHTHI, TPUMEHEHHE

JIpOOHBIE BHIPAKECHUSI HA YMHOKECHHE



https://m.edsoo.ru/d348281e
https://m.edsoo.ru/5df6d55c
https://m.edsoo.ru/7daf1949
https://m.edsoo.ru/71988326
https://m.edsoo.ru/47e26b56
https://m.edsoo.ru/dcac493c
https://m.edsoo.ru/d5df95ed
https://m.edsoo.ru/1812dac7

OTHOUIIECHUW U MPONOPUHUNA MPU
pelIeHnH 3a1a4

IToBrOopenue. Pemenne 3anay us3
peanbHOM NMPAKTUKU HA YaCTH,
JpoOH, MPOLIEHTHI, TPUMEHEHNE
OTHOUIIEHUW U MPONOPUHUNA PU
pellIeHnN 3a1a4

10

IToBTrOpenue. Peanbubie
3aBHCHMOCTH; PELICHHE 3a]1a4 Ha
JBUXKEHHE, padOTy, MOKYIKH,
HaJIOTH

11

KonTposbHnas padora no reme
"PauuoHnajbHbIe yncaa'

U JIelIeHUue JeCATHYHBIX JpolOel K
JNEHCTBUSAM C  LENbIMM  YHCIaMH.
Pemate 3aaun Ha 4acTH, MPOLEHTHI,
IOPONOPLMHU, Ha HAaXOXKICHUE Ipodu
(mporeHTa)  OT  BEJNIWYMHBI U
BEJIMYMHBI 110 €€ ApoOu (IIPOIEHTY),
Ipoou (mporieHTa), KOTOPBIi
COCTaBIsieT OJIHA BEJIMYMHA  OT
npyroi.  IlpuBoguth, pazOupars,
OLICHUBAaTh  PA3JIMYHbIE  PELICHHUS,
3allUCH PEIIeHUN TEeKCTOBBIX 3ajau.
Hcnonb3oBaTh  TaOJMMUIBI,  CXEMBI,
YEPTEXKH, apyrue CpeacTBa
IIPEJICTaBICHUS JTAHHBIX npu
pewiennn 3anadd. Pacno3HaBaTh U
OOBSCHSATD, ONUPAsACH Ha
ornpezeneHus, psIMO
NPONOPLUOHATBHBIE M OOpaTHO
OPONOPLUUOHATIBHBIE  3aBUCHUMOCTHU
MEXIY BEJIMYMHAMH;  IPUBOAUTH
IpPUMEpPBl AITHX 3aBUCUMOCTEH U3
peasbHOro MUpa, U3 APYTrUX yU4eOHbIX
npeaMmeToB.  Pemarte  HpakTHKO-
OpUEHTUPOBAHHBIE 3a/1a4d, Ha
OpUMEHEHHE JIpoOeil, MPOLEHTOB,
pSIMO u oOpaTHoit
IPONOPLUOHATIBHOCTEH, IPONIOPLUIL

https://m.edsoo.ru/712d9e9a

https://m.edsoo.ru/aeaef1f5

https://m.edsoo.ru/14dd713f

12

Koopannara To4yky Ha psMoit

13

YucnoBbie TPOMEKYTKH

N3o00paxkath Ha  KOOPJWHATHYIO
NPSIMYI0 TOYKY, COOTBETCTBYIOIIIHC

https://m.edsoo.ru/d912d86d

https://m.edsoo.ru/af99{7e8



https://m.edsoo.ru/712d9e9a
https://m.edsoo.ru/aeaef1f5
https://m.edsoo.ru/14dd713f
https://m.edsoo.ru/d912d86d
https://m.edsoo.ru/af99f7e8

14

HucnoBbie TPOMEKYTKU

15

Paccrosinue mexny n1Bymst
TOYKaMH KOOPJAMHATHOU MIPSAMOMN

16

HpHMOYFOJ'ILHaH CHUCTCMa
KOOpAUHAT. A6CI_II/ICCB. " opJAuHaTa
TOYKHU Ha KOOp,Z[HHaTHOf/'I
IJIOCKOCTH

17

[IpsamoyronbHas cuctema
KoopauHat. AGcuucca U opArHATa
TOYKHU Ha KOOPJAMHATHOMN
MJIOCKOCTH

18

[Tpumeps! rpaduKoB, 3a1aHHBIX
dbopmynamu

19

[Tpumeps! rpaduKoB, 3a1aHHBIX
bopmynamu

20

UreHue rpadMKoB peambHbIX
3aBUCUMOCTEN

21

CDYHKHI/IOHaJ'II)HI)Ie 3aBHCHUMOCTH
MCXKIY BCIUWYNHAMHA

22

[Tonsatue Gpynkiun. OyHKIUSA KaK
MaTeMaTH4ecKas MOJIEIb
pealbHOTO Iponecca

23

[Tonsatue Gynkuun. OyHKIUSA KaK
MaTreMaTh4decKas MoJeib
peallbHOT O Iponecca

24

[Tonstue pynkunu. OyHKIKSA KaK
MaTeMaTHdecKkasi MOJieib

3aJJaHHBIM ~ KOOpAMHATaM,  JIy4YH,
OTPE3KH, MHTEPBAJIbI; 3alIUCHIBATh UX
Ha anredpanydeckom s3bike. OTMedaThb
B KOOPJMHATHOM IUIOCKOCTH TOYKHU
10 33JlaHHBIM KOOPJAWHATaM; CTPOUTH
rpaduKy HECIOXKHBIX 3aBHUCUMOCTEH,
3aJaHHBIX (OPMYJIaMH, B TOM YHUCIIE
c ITOMOILBIO U (POBHIX
naboparopuid. IlpumeHsTh, u3ydarb
NPEeUMYyIIeCTBa, HHTEPNPETUPOBATH
rpadudeckuii crnocod npeacTaBiIeHus
U aHamn3a pa3sHooOpa3HOi
XKHU3HEHHOU nH(popmarmu. OcBanBaTh
noHsATHe  (QYHKIMH,  OBJIAJEBATH
(YHKIMOHATBHONH  TEPMUHOJIOTHEH.
Haxonute oOnacTs ompezeneHuss u
o0nacTb 3HaYeHUI GyHKIUH.
Mcnonb30BaTh pasinyHbIe CIOCOOBI
3amaHud  QyHkuuu. Vcnonb3oBath
cBoiicTBa (QYyHKIUN [Uid aHamu3a
rpauKOB peaJbHBIX 3aBUCHMOCTEH

(Hynu ¢byHKIMY, IIPOMEXKYTKH
3HAKOINOCTOSIHCTBA ¢byHKIUY,
POMEKYTKH BO3pACTaHHUS U

yObIBaHUSl (PYHKIIMM, HauOosbliee U
HAaWMEHbINIEe 3HAYCHHUS (YHKIIHH)
OBiazeTh anreOpanvecKoi
TEPMHUHOJIOTUE W CHUMBOJIMKOMH,
MPUMEHATh €€ B IPOLIECCE OCBOCHUS

https://m.edsoo.ru/8f19e476

https://m.eds00.ru/63187218

https://m.edsoo.ru/fc45fa3e

https://m.edsoo.ru/2e34136¢

https://m.edsoo.ru/ed4a8e33

bu6mmoreka [JOK
https://m.edsoo.ru/8e566725

https://m.edsoo.ru/e57ald5c

https://m.edsoo.ru/71al8efb

https://m.edsoo.ru/de2d47¢9

https://m.edsoo.ru/f6eef2eb

https://m.edsoo.ru/4ac763cf



https://m.edsoo.ru/8f19e476
https://m.edsoo.ru/63187218
https://m.edsoo.ru/fc45fa3e
https://m.edsoo.ru/2e34136c
https://m.edsoo.ru/ed4a8e33
https://m.edsoo.ru/8e566725
https://m.edsoo.ru/e57a1d5c
https://m.edsoo.ru/71a18efb
https://m.edsoo.ru/de2d47c9
https://m.edsoo.ru/f6eef2eb
https://m.edsoo.ru/4ac763cf

peanpHOTOo Tporecca

yueOHOro marepuana. Haxoauts

O6nactp omnpenesneHust 1 001acTh 3Ha4CHHUA BBIPAIKCHUH C
25 . https://m.edsoo.ru/e6ce779a
3HAaueHHi QYHKIMHI NEePEMEHHBIMU npu 3a/IaHHBIX
T ———— 3HAQUEHUSIX MEPEMEHHBIX; BBINOJIHATD
26 . BBIYHCITICHESI o dopmytam https://m.edsoo.ru/e2b63¢e61
3HaYeHUH PYHKINH pMYyJIaM,
OIlyCTUMBbIE 3HAYEHUSI IEPEMEHHBIX
27 CriocoObl 3a1anust PyHKITUN Aoty p https://m.eds00.ru/36a6d868
28 I'paduk pynkumu https://m.edsoo.ru/c8c2a3fd
KonTtpoubHas padora no reme
29 "KoopauHaTsl 1 https://m.edsoo.ru/fb8eb9{9
rpagpukun. Oynkuun'"
BeIpaxxeHue ¢ nepeMeHHBIMH. o
Pemiate JMHEHHOE ypaBHEHHE C
30 3HavYeHUE BBIPAKEHUS C . . https://m.edsoo.ru/946543af
OJIHOM  TEPEMEHHOM,  IPUMEHSA
MepeMEHHBIMHU
npaBuja INepexoAa OT HCXOIHOIO
BeIpaxeHue ¢ nepeMeHHbIMU. YpaBHEHHS K DPABHOCHIBHOMY eMy
31 3HaueHue BBIPAXKEHUS C Gonee mpocToro Bima. I[IpoBepsTh, https://m.edsoo.ru/af6d4ade
TICPCMCHHBIMH ABJIAETCA JM KOHKPETHOE YHCIIO
BeipakeHue ¢ nepeMEHHbIMH. KOpHEM ypaBHeHMs. Omnpenensitsb
32 3HaueHue BBIPAXKECHHUS C YUCIIO KOpHei nuHeiinmoro | https:/m.edsoo.ru/3e61643d
IICPCMCHHBIMH YpaBHEHUS. Pemate  nmHENHOE
[IpencraBnenue 3aBUCUMOCTH ABHEHME, cozepxaniee 3HaK
P yp p
33 MEXy BEJIMYMHAMU B BUIE Moayns. CocTaBisiThb M pemiarh | https:/m.edsoo.ru/4cbdcc85
dbopMyIbI ypaBHEHUE TI0 YCJIOBHIO 3aJayH,
[pe/cTaBiIeHne 3aBICHMOCTH MHTEPIIPETUPOBATh B COOTBETCTBUHU C
34 MEK]ly BEJIMUMHAMU B BUJIE KOHTEKCTOM  33[a4d  TONYYCHHBIN | hitps://m.edsoo.ru/63f392a5
dbopMyIIBL pe3ynbrar. [IpuBOoaUTH YHMCIOBBIE U
35 Brruucnenus no popmynam OyKBEHHbIC MPUMEPEL CTENEHH C https://m.edsoo0.ru/a6245673
HaTypaJIbHbIM MoKa3aTesieM
36 Brraucnenus mo ¢popmynam P > | https://m.edsoo.ru/21fd9dc8



https://m.edsoo.ru/e6ce779a
https://m.edsoo.ru/e2b63e61
https://m.edsoo.ru/36a6d868
https://m.edsoo.ru/c8c2a3fd
https://m.edsoo.ru/fb8eb9f9
https://m.edsoo.ru/946543af
https://m.edsoo.ru/af6d4ade
https://m.edsoo.ru/3e61643d
https://m.edsoo.ru/4cbdcc85
https://m.edsoo.ru/63f392a5
https://m.edsoo.ru/a6245673
https://m.edsoo.ru/21fd9dc8

VYpaBHeHHE ¢ OJHON TEPEMEHHOIA.

00BACHAS 3HA4YCHUA OCHOBaHUs

37 https://m.edsoo.ru/9462ea9%e
Kopensb ypaBHeHus CTEMEHH U T[OKa3aTels CTeleH!,
CBOJiCTBA ypaBHEHMIA C OIHOI HaXOJWTh 3HAYEHUS CTEMEHEed BHa
38 HepeMeHHO an (a — moGoe pAIMOHATBHOE https://m.edsoo.ru/3a33f656
COIfCTBA ypaBHEHHI ¢ OJTHOI YHUCIO, N — HATypaJbHOE YHCIIO).
39 HepeMeHHOH [MOHMMATE CMBIC)I 3ampcH Gonpmmmx | Nttps:/m.edsoo.ru/cfa9e87e
- YUCENl C IOMOIIBI0  JIECATUYHBIX
40 PaBHOCHUIIBHOCTH YpaBHEHUI . B . A https://m.edsoo.ru/5dcb59d5
npobeir u cremeHedt uwmcia 10,
YpaBHEHHE KaK MaTeMaTU4IecKas
41 . NPUMCHATH nx B PCAIBHBIX |  https://m.edsoo.ru/67b549fc
MOJIeTb peaTbHON CUTYaIluH
CUTYaLUAX
Yucno kopHEl TUHEUHOTO
42 https://m.edsoo.ru/f85f9dal
ypaBHEHUS
Hucno kopHEN TUHEUHOTO
43 P https://m.edsoo.ru/a4e61bb2
YpaBHCHHS
Pemienue TekCTOBBIX 3a1a4 C
44 . . https://m.edsoo.ru/f3fd499¢
MTOMOIIIBIO JIMHEWHBIX YpaBHEHUHT
JIuneitHoe ypaBHeHue,
45 https://m.edsoo.ru/bf9b924a
coJieprKallee 3HaK MOIYJIs
KonTposbHas paboTa no remam
46 "BoipakeHusi ¢ nepeMeHHbIMH", https://m.edsoo.ru/1873ef27
"JIuHeliHbIe ypaBHeHUs "
Crenenb ¢ HaTypaJIbHBIM .
47 P Osnazets aredpanieckoi https://m.edsoo.ru/481ded26
OKa3aTc/ieM TEPMHUHOJIOTHEH ¥ CHMBOJIMKOIA,
CBoiicTBa CTENEHU C HATYpPaJIbHBIM [IPUMEHSATH €€ B II BOCHMS
48 P P © porecce ocBoe https://m.edsoo.ru/9c¢8e7d9d
TIoKa3aTesaeM yuebHoro Matepuana. [IpuBoauth
CBOIicTBa CTETICHHU C HATYPAJIbHBIM OHOYWICH u MHOTO4JICH K
49 P https://m.edsoo.ru/36e278c5
MoKa3aTeyieM cTaHgaptHoMy Buxy. Omnpenensitb
50 CBOIACTBA CTENEHH C HATYPATBHBIM CTCTICHA OTHOWICHA W MHOTOWICHA. | hitps://m.edsoo.ru/928¢17fd
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31 MMO3UIMOHHOM CUCTEME CUMCIICHHS

5 3anuce 4yncia B JeCITHIHOM
MMO3UIIMOHHOM CHCTEME CUHCIICHUS
Opnounedsl. OnHoOYIEH

53 cTaHaapTHOro Buja. CTeneHb
OJHOYJICHA
Opnounensl. OnHOYIEH

54 craggaptHoro Buaa. CteneHnb
OJIHOYJICHA
MHorouseHbl. MHOTo4JIEH

55 cTtangapTHoro Bujaa. CteneHnb
MHOTOYJICHA
Muoro4iieHsl. MHOTOYJICH

56 craHgapTHoro Bujaa. CteneHb
MHOTOYJIeHa

57 CnoyxeHue 1 BEIYUTAHHUE
MHOTOYJIEHOB

53 CnoskeHue U BEIYUTaHHUE
MHOTOWICHOB

59 CnoxeHne U BEIYUTAaHHE
MHOT'0YJICHOB

60 VYMHOKEHIE U JIeJIeHAE
MHOTOYJIEHOB

61 YMHOXKEHUE U JeJICHUE

MHOT'O4YJICHOB

BBINONHATE yMHOXEHHE OJHOWICHA
Ha MHOTOYJIEH. BoinonHATe
CJIO)KECHHE, BBIYMTAHUE, YMHOKEHHE U
JefeHue  MHorouwieHoB. Haxonuts
KOpHU MHOrouieHa. @opMynupoBarthb
OIIPEJIETICHUE TOKJIECTBEHHO PaBHBIX
BBIpaKeHMI. lcnosb30BaTh npaBuiia

JJIsL J0Ka3aTcJIbCTBa TOXACCTB.

BeImoHsaTh TOXICCTBEHHBIE
npeoOpa3oBaHus LEJIOr0 BBIPAKEHUS
B MHOTOYJIEH MpUBEICHUEM

MOJOOHBIX CJIaraeMbIX, PaCKpPBITHEM
CcK0OOK. OCyIecTBIATh Pa3loKeHUE
MHOTOYJICHOB Ha MHOXHUTEIH TyTEeM
BBIHECEHUSI 3a CKOOKM  OOIIEero
MHO>KUTEJS, METOJOM TPYTIITHPOBKH.
[IpumeHaTh npeobpazoBaHre
MHOTOYJICHOB IS perieHus
pasIUYHBIX 3a7a4 W3 MaTEeMaTHKH,
CMEXHBIX TPEAMETOB, M3 pPeaTbHOU
MPaKTUKU. 3HAKOMHUTBCS C UCTOpUEH

Pa3BUTHA MAaTCMATUKU.

https://m.edsoo.ru/819b18a2

https://m.eds00.ru/61935811

https://m.edsoo.ru/11727ac5

https://m.edsoo.ru/8c3a7f53

https://m.edsoo.ru/fd948dea

https://m.edsoo.ru/fa7¢91c3

https://m.edsoo.ru/8fd54el 1

https://m.edsoo.ru/3733bf4a

https://m.edsoo.ru/3a2714bb

https://m.edsoo.ru/62b7f5eb

https://m.eds00.ru/489d785
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VYMHOKEHUE U JeTICHUE

https://m.edsoo.ru/2d6¢9c¢7d

https://m.edsoo.ru/b65771f1

https://m.edsoo.ru/c7a7tb42

https://m.edsoo.ru/c2a26ad8

https://m.edsoo.ru/b4c45124

https://m.eds00.1ru/8438231d

https://m.edsoo.ru/d5d18e54

https://m.edsoo0.ru/9b737dd9

https://m.eds00.1u/5b3¢9399

https://m.edsoo.ru/abe9629¢

62
MHOTOYJICHOB

63 YMHOXKEHUE U ETIEHNE
MHOTOYJICHOB

64 ITpeoOpa3oBanue 11€710r0
BBIP2KEHUSI B MHOTOUJICH

65 [Ipeo6pa3zoBanue 1es10r0
BBIP2)KEHUSI B MHOTOUJICH

66 [TpeoOpaszoBanue 1eI0r0
BBIP2KEHUSI B MHOTOUJICH

67 KopHuu MHOTOUNEHA

68 Kopuu MHOTOUNIEHA
ToxnectBo. ToxxaecTBeHHBIE

69 npeoOpa3oBaHus ANredpandecKux
BBIPAKCHUIN
ToxnectBo. ToXXneCTBEHHBIE

70 npeoOpa3oBaHMsl AreOpandecKux
BBIPAKCHUIN
ToxnectBo. ToxknecTBEeHHBIE

71 npeoOpa3oBaHmsl ANreOpandecKux
BBIPAYKECHU I
ToxnectBo. ToxxaecTBeHHbIE

72 npeoOpa3oBaHMsl AreOpandecKux
BBIPAKCHUI
ToxnectBo. ToxxaecTBeHHBIE

73 peoOpa3oBaHus ANreOpandecKux

BBIPAKCHUIN

https://m.edsoo.ru/adbe2e94

https://m.eds00.ru/9dd98d82
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74

JlokazaTenbCTBO TOXKIAECCTB

KonTpoJsbHasi paGoTa no remam

https://m.edsoo.ru/5b989ef1

75 "CTeneHb ¢ HATYPAJIbHBIM https://m.edsoo.ru/b6aed4 74e
nokaszartejiem', ""MHoro4ieHb!"
KBagpaT cyMMBI U KBaapart
76 pat ¢y P . https://m.edsoo.ru/fb565ffb
Pa3sHOCTH ZIBYX BBIPAKCHNH OBaageTh anredpandecKoi
KBaapaT cyMMBI HECKOJIBKHX i >
77 Parey TepMUHOTIOTHER M CHMBOIHKOM, | hins://m.edsoo.ru/b9f67615
BBIPAXKCHUU MPUMEHSATh €€ B MPOLIECCE OCBOCHUS
Ky0 cyMMBI 11 Ky0O pa3HOCTH ABYX 4eOHOr0 Marepuajia. BBIIOIHITH
78 yo ey N yop M Y P https://m.edsoo.ru/bf42d8b7
BBIpKCHUI TOXKJIECTBEHHBIE npeoOpa3oBaHMs
~ _ICH-'—
79 BHIPAKCHHUIA MIPUBEJICHUEM TMOJO00HBIX ClIaraeMbIX, https:/m.edsoo.ru/3b3c8cd2
20 [IpounsBenenne pasHOCTH U CyMMBI PacKpeITHEM CKOOOK, c httos:/fm.ed (317685
. ps://m.edsoo.ru/a31c7e
JBYX BHIDAKCHHU I/ICHOJ‘ILBf)B&HI/ICM bopmyn
COKpaIiEéHHOTro YMHOKEHHUSL.
[IpousBeneHre pa3HOCTH U CYMMBI
81 . Ocy1ecTBITH paznoxenue | https://m.eds00.ru/9263d265
JIBYX BBIPAKCHUH ..
. MHOTOYWICHOB Ha MHOXHTEIU MYTEM
CyMMa 1 pa3HOCTh KyOOB IBYX
82 y pv Y ABY BBIHECEHUsT 3@  CKOOKHM  00mIero https://m.edsoo.ru/fa43cacf
BRIPAKCHUN MHOXHTEJISI, METOJIOM TPYIITHUPOBKH,
CyMMa 1 pa3HOCTh KyOOB IBYX
83 y pu y By HPUMCHCHM (bopmyitbi https://m.edsoo.ru/a97811f1
BBIPAKCHUHU COKpAaIIEHHOTO YMHOKEHHS.
Paznoxenrue MHOTOYJICHA Ha ITpuMmeHsITD npeoOpa3oBaHue
84 p peobp https://m.edsoo.ru/al64a83c
MHOXUTEIIN MHOTOYJICHOB INIE: | perieHus
HpOI/I3BeI[eHI/Ie Pa3HOCTU CYMMBI Pa3iM4HbIX 3aJa4 H3 MaTCMaTUKH,
85 JIBYX BBIP@KEHUU, CyMMa U CMEXHBIX IIPEIAMETOB, M3 PEAbHOM |  https:/m.edsoo.ru/f77d6914
pa3HOCTH KY6OB JIBYX BBIpa)KCHI/Iﬁ IMPAKTHUKH. 3HAKOMUTBHCS C HCTOpHCﬁ
Pa3zno)xeHre MHOTOUICHa Ha Pa3BUTH MATCMATHKH.
86 https://m.edsoo.ru/535f26¢ee

MHOXUTCIIN



https://m.edsoo.ru/5b989ef1
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https://m.edsoo.ru/a31c7e85
https://m.edsoo.ru/9263d265
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Brinecenune o0111ero MHOKHUTEINS 3a

87 https://m.edsoo.ru/al568c9e
CKOOKH
88 Meroa rpynnupoBKH https://m.edsoo.ru/8d842fea
KonTpoabHas pa6ora no reme
89 "@opMyJIbl COKPALLICHHOT0 https://m.edsoo.ru/ce55b746
YMHOKeHus"
90 JLenuMOCTE UEIIBIX HHCe. IlpumensaTs  CBOHCTBA NETHUMOCTH. https://m.edsoo.ru/f215¢992
CBolicTBa AE€IMMOCTH [MpuBoHTH PUMEPbI u
€JIMMOCTD IICJIBIX YHCEIL. aCI03HaBaTh MPOCThHIE U COCTABHBIE
91 e t p BaTk 1Ip ) https:/m.edsoo.ru/d776£db7
CBoOICTBA IEITUMOCTH ypcia, 4ETHBIE M HEYETHBIE YHCIIA.
Hpo(;THe U COCTABHBbIE UUCIIA. I[OI(aL’uI)IBaTL )51 HpI/IMeH}ITB HpI/ISHaKI/I
92 . . https://m.edsoo.ru/dd5b7226
YETHbBIe M HEYETHRIC YHCIa nenmuMocTH Ha 2, 4, 8, 5, 3, 6, 9, 10,
TTpusHaky feauMocTd Ha 2, 4, 8, 5, 11, npu3HAaKu AETUMOCTH CyMMBI U
93 3.6.9.10. 11 [POU3Be/ICHHUS LEJTBIX uncen. | https://m.edsoo.ru/c19¢d52f
Haxomnte  HamOoOIbIIHIt i
[Ipusnaku genumoctu Ha 2, 4, 8, 5, axon audon oo
94 3.6.9 10. 11 NeauTeNlb W HauMeHblnee oo6Omiee | https:/m.edsoo.ru/e8d6854d
o KpaTHOe JByX 4ucen. Pemartp
[Tpu3Haku AeTUMOCTH CyMMBI U
MIPaKTUKO-OPHUEHTHUPOBAHHBIC 3aa4H,
95 MPOU3BEACHHUS LEIBIX YHUCEN IIPU N .. | https://m.edsoo.ru/e4ca3234
UCTIONB3YSl  HauOonpluil  oOImui
pelieHuu 3a1a4y
JICIINTEIb, HauMcHbIIee  oOIee
Hanbombumit obumit nenmrens n KpaTHOe JABYyX 4ucel. Pacrmosnasath
96 HaMMEHbIIIee 0011ee KPaTHOE ABYX B3aMMHO MPOCTHIE uica. [IpUMEHATH https://m.eds00.ru/978e3 1bc
aucen anroput™m EBknmpa. @opMynupoBath
97 Bzanmuo IMMPOCTHIC YHCJIa OIpEAEIEHNs  JEJIMMOCTHA  HaLeNo, https://m.edsoo.ru/fccafafd
Anroput™m EBximmpaa. [lenenue ¢ YUCEI, CPaBHUMBIX TII0 JIAaHHOM
98 P na. 1 P Y https://m.edsoo.ru/1d5¢33c4
OCTaTKOM MOJYJIIO. BBINOTHATH JI€JIEHHE C
CpaBHEHUS IEJBIX YUCET 110 OCTaTKOM.
99 https://m.edsoo.ru/8dfclbdl

MOIYJIIO HATYPAJIBbHOI'O YHUCJIa

Pacnio3HaBath nuHEHHYI0 QYyHKIHIO Y
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https://m.edsoo.ru/dd5b7226
https://m.edsoo.ru/c19cd52f
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https://m.edsoo.ru/978e31bc
https://m.edsoo.ru/fccafafd
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100 Jluneiinas Qynkius, e€ cBOCTBa 1 = kx + b, onmceiBate eé coiictBa B | hitps:/m.edsoo.ru/8bf17854
101 Jluneiinas QyHKIus, €€ CBOHCTBA 1 3aBUCHUMOCTH oT 3HaueHwii | https://m.edsoo.ru/5a5b98c4
102 Jluneiinas QpyHKIMA, €€ CBOMCTBA 1 xkod(pduumentoB k m b. Crpouts | https://m.edsoo.ru/17e74616
103 'paduk nuHERHON QyHKIMU 1 rpaduKkd  JTMHEHHOW  QYHKUMH, | phyns:/m edsoo.ru/bd9b9a97
104 I'paduk nuHeiHON QyHKIMN 1 bymxim y = | X |, KycouHo-3a/alHOf | . /im edsoo.ru/27ad3a6f
105 I'paduk nuHEHON QyHKITUN 1 (byrkum. Hcnonesosath LuPpPOBbIe https://m.edsoo.ru/8aa52d23
106 I'paduk nuHeitHON GyHKIUN 1 P ecypcmu A TOCTPOCHIA rpa(bfl KoB https://m.edsoo.ru/d857¢cS5ca
GYHKIUI ¥ U3ydyeHUs UX CBOMCTB.
107 I'padux pyHkImu y = | X | 1 TIpUBOMMT> NpHMEPsl  THHEHHBIX https:/m.eds00.ru/7b986¢97
108 I'paduk pyHkIMM y = | X | 1 3aBHCHMOCTE B peanbbix | https:/m.edsoo.ru/83142da8
109 I'paduk byskmum y = | X | 1 MpolIeccax U SIBICHUAX https://m.edsoo.ru/cbfd91ce
110 I'paduk pynkuun y = | x | 1 https://m.edsoo.ru/174d5832
111 Kycouno-3amannsie GyHKIIN 1 https://m.eds00.1ru/395£6817
112 KycouHo-3aannble QyHKINU 1 https://m.edsoo.ru/dd7d53f4
113 Kycouno-3amannpie GyHKIIIN 1 https://m.edsoo.ru/89d67e44
114 Kycouno-3anannbie QyHKIUU 1 https://m.edsoo.ru/441d54b6
KonTpoabHas padora no remam
115 " NeaumocTs", "JInneiinas 1 https://m.eds0o.ru/b9751294
Gynxkuus"
116 YpaBHeHHE ¢ TByMs ITE€pPEMEHHBIMU 1 CTPOHTH B KOOPIHHATHOI TLIOCKOCTH https://m.edsoo.ru/9e8d98ce
117 YpaBHeHHUE ¢ ABYyMS IEPEMEHHBIMU 1 rpaguk JHHEHHOro ypaBHeHust c | https:/m.edsoo.ru/abac3fab
118 ['padux MTMHEHHOTO ypaBHEHUS C | IBYMs TIEPEMEHHBIMH; TOJb3YsCh hitos://m.edsoo. r/489ecdc?
JByMsI IEpEMEHHBIMU rpagukoM, TPUBOAUTH HPHUMEPHI
119 ZE;ﬁ:i:;:;:j;;iﬁpaBHeHHﬁ ¢ 1 [I:ZEZEE: CH};IT)EEI}:H;I;I}']X i?:;ii https://m.edsoo.ru/11e7¢825
CucTeMbl TUHEUHBIX YPAaBHEHUH C YPaBHEHHH C JBYMS IEPEMEHHBIMH.
120 1 https://m.edsoo.ru/6dd472eb

ABYMs IICPEMCHHBIMU

CocCTaBisATh U peuratb CUCTEMY IBYX
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https://m.edsoo.ru/dd7d53f4
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CucTeMbl TMHEUHBIX YPABHEHUH C

JMHEWUHBIX YpPAaBHEHUW MO YCIOBUIO

121 https://m.edsoo.ru/73894feb
JIBYMs IEPEMEHHBIMU 3a/1auy, MHTEPIPETUPOBATH B
I'paduuecknii MeToO pemeHus COOTBETCTBUU C KOHTEKCTOM 3aJaydu

122 CUCTEMBI JINHEWHBIX YPaBHEHUH C TONy4CHHBIH PE3ynbTaT https://m.edsoo.ru/e567a682
JByMsI IEpEMEHHBIMU
I'paduueckuit MeTos pereHus

123 CUCTEMBI JINHEWHBIX YPaBHEHUH C https://m.edsoo.ru/cd3{73f5
JIByMsI IEpEMEHHBIMU
Pemienue cucreM TuHENHHBIX

124 YPABHEHHI € ABYM MEPEMCHHLIMH https://m.edsoo.ru/bcc43¢88
METOJIOM NOACTAaHOBKH U METOJIOM
CIIOKEHHUS
Pewenne cucreM TuHEHHBIX

125 ypaBHeHHﬁ © ABYMA TICPEMEHHBIMH https://m.edsoo.ru/b4cf997d
METOJIOM ITOACTAaHOBKH U METOJOM
CIIOKEHHUS
Pemenne cucrem JIMHEHHBIX

126 YPABHEHHIL ¢ ABYMS [1EpEMEHIbIMIL https://m.edso0.ru/b73¢7335
METOAO0M IMOACTAaHOBKU U METOAOM
CII0XKEHUS
Cucrema 1ByX JTUHEHHBIX

127 YpPaBHEHUH € JBYMsI IEPEMEHHBIMHU https://m.edsoo.ru/d8abb171
KaK MOJIEJIb PEaIbHOW CUTyaluu
KonTtposbHas pabora no reme

128 "CHCTeMLi imueuﬂblx . https://m.edsoo.ru/d958¢73f
ypaBHeHuii"/ Beepoccuiickasi
npoBepoYHasi paéora

129 Hrorosasi konTpoibHasi padora / BriOuparb, mnpuUMEHATH OLEHUBATh | https:/m.edsoo.ru/25246e48
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Bcepoccuiickasi npoBepouHasi
padora

130

[ToBTOpenue u o6oOIIEHHE.
Pemenne cucteM THHEHHBIX
YPaBHEHHH C IBYMS ITEPEMCHHBIMU
METOJOM IOJCTAaHOBKH M METOIOM
CII0YKEHMUS

131

[ToBTOpenue u o6oOIIEHHE.
CreneHs ¢ HaTypaJIbHBIM
HOKa3aTeneM

132

[ToBTOpenue u o6oOIIEHHE.
O,Z[HO‘-IHCHBI 1 MHOI'OYJICHHI.
ToxaecTBeHHBIC IPEOOPa30BaAHUS
anreOpanvyecKuX BbIpaXeHHUH

133

[ToBTOpenue u o6oOIIEHHE.
@opMyIIbl COKpaALIEHHOTO
YMHOXKEHUS

134

[ToBTOpEeHME 1 0600IIEHNE.
KoopauHate! u rpaduky.

135

[ToBTOpeHue n 06oOIIEHHE.
Jluneitnast pyHkuus u e€ cBoiicTpa

136

[ToBTOpenue u o6oOIIEHHE.
Pemntenue cucreM THMHEMHBIX
YpaBHEHHI C IBYMS IEPEMECHHBIMU

137

[ToBTOpEeHME M 00OOIIEHNE.
Pemrenne cucremM TUHEHHBIX
YpaBHEHHUI C ABYMS MTEPEMEHHBIMU

CIIOCOOBI CpaBHEHUS YHUCell,
BBIUHCIICHUIA, TOKJIECTBEHHBIX
npeoOpa3oBaHU anreOpanvecKux
BBIDAKCHUM, PELICHUS YPAaBHCHUM H
CHUCTEM ypaBHEHUH, 3aJ1aHUA
(GyHKUIMH, aHAaTM3a U TOCTPOCHUS HX
rpadukoB. Ucnons3oBathb
byHKIMOHaIbHOTpadHuueckue

NpEJICTaBICHUS JUIsl PELeHUs 3ajau.

OcymecTBsTh CaMOKOHTPOJIb
BBITIOJIHSIEMBIX JNEHUCTBHM u
CaMOIIPOBEPKY pe3yJiprarta
BBIYMCIICHUH, npeodpa3oBaHui,

nocrpoeHui. Pemare 3amaun U3
peanpHOI JKU3HU, IIPUMEHATD
MaTE€MaTUYECKHE 3HaHUA JUTS
pemenus 3a1a4 n3 JIPYTUX
npeaMeToB.  Pemate  TEKCTOBBIE
3aJjaud,  CpaBHMBaTh,  BHIOWMPATH
crocoOBbl pelIeHns 3aauu

https://m.edsoo.ru/72d8cbc6b

https://m.edsoo.ru/c28a9619

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

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

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

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

https://m.edsoo.ru/2b6¢24bd

bu6mmoreka [IOK
https://m.edsoo.ru/ac20936a
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8 KUIACC

DJIEeKTPOHHbIE
un¢ppoBbIe
Ne ni/nn Tema ypoka KonnuyectBo OcHOBHBIE BU/IbI 1eATEIbHOCTH bp
oOpa3oBaTe/ibHbIE
4acoB o0yyarommxcst
pecypcbl
1 YucinoBbie HEpAaBEHCTBA 1 DOpMyIHPOBATH cBoiicTea | https://m.edsoo.ru/a5c7{248
2 CBoiicTBa YHUCIOBBIX HEPABEHCTB 1 YHCIIOBBIX HEpaBeHCTB, | hitps://m.edsoo.ru/ach35975
3 CBolicTBa YUCIIOBBIX HEPABEHCTB 1 UJUTFOCTPUPOBATH ux Ha |  https://m.edsoo.ru/fc2dae92
4 Jl0Ka3aTenbCTBO HEPABEHCTB 1 KOOPIMHATHOM IP;IMOU, TOKA3BIBATE | hiths://m edsoo.ru/b22d4aed
o anreOpanvecku. OneHuBaTh
HepasenctBo ¢ nepemenHoil. Ctporue u
5 1 3HAUEHMS BBIPAKCHUS, HCIIOIb3YsI https://m.edsoo.ru/b2862a7c
HECTPOI'HE HEPABEHCTBA 5
. HepaBeHcTBa. [IpumeHsTh cBOMCTBa
HepasenctBo ¢ nepemennoi. Ctporue u
6 1 HEPABCHCTB B XOJ/IC PCIICHUS 33a1a4. | https://m.edsoo.ru/e54beebb
HECTPOTHE HEPABEHCTBA
Onpenenars PaBHOCHUJIbHBIE
CrnosxeHue 1 yMHOKEHUE YUCITIOBBIX HepaBeHCTBA. [IPHBOIUTH MPUMEPHI
7 HepaBeHCTB. OlIeHMBaHUE 3HAYEHUS 1 pelleHuii  HepaBeHCTB.  Permarh https://m.edsoo.ru/e6651a2d
BBIPAKCHHSA JUHEHHBIE HEPaBEHCTBA C OJIHOM
CroxeHne 1 yMHOXCHHE YHCIIOBBIX IIEPEMEHHON, CHUCTEMBI JIMHEHHBIX
8 HepaBeHCTB. OlieHNBaHUE 3HAYEHUS 1 HEPaBEeHCTB, M300pakaTh pelreHue | Lttps://m.edsoo.ru/acda7312
BBIDAKCHUA Ha YHUCJIOBOM MpPSIMOM, JOKa3bIBaTh
[TonsiTHE O peleHnH HepaBeHCTBA ¢ OJHOMN HepaBeHCTBa. Pemarb TekcTOBBIE
9 nepeMEeHHOM. MHOXECTBO pELICHUN 1 3a/a4d  C TIOMOULIBI0 JIMHEHHBIX | hitps://m.edsoo.ru/82bcde3e
HEPaBEHCTBA HEPABCHCTB C OJHOM IIEPEMEHHOM.
[ToHsiTHE O pElIeHUH HEPABEHCTBA C OTHOM Hccnenosars ITHHCHHOC
10 nepeMeHHO. MHOXECTBO pelIeHU 1 HEPABCHCTBO € OMHOM TICPEMECHHOM | hitps://m.edsoo.ru/9bac518d

HCPAaBCHCTBA

C napaMCTpOM. 3HAKOMHUTLCS C
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PaBHOCHUIIBHBIE HEpaBeHCTBA. HepaBeHCTBO-

HCTOPHEH pa3BUTHS aITreOphI

11 https://m.eds00.ru/39a81992
CIIEICTBHE

12 HucnoBsle IPOMEKYTKH https://m.edsoo.ru/23¢9a331
JInHeliHOE HEPABEHCTBO C OQHOMU

13 . P g . https://m.edsoo.ru/11c413ac
MEPEMEHHON 1 MHOKECTBO €r0 PEIICHUI
Pemenue muHENHBIX HEPABEHCTB C OJHOMU

14 . p a https://m.edsoo.ru/53e9a6e6
nepeMeHHOMN
Pertennie 1MHENHBIX HEPABEHCTB C OJHOMU

15 . p s https://m.eds00.1ru/676f865f
nepeMEHHOMN
Perrenyie TMHENHBIX HEPABEHCTB C OMHOM

16 . p g https://m.edsoo.ru/c7a7adfe
NEePEMEHHOMN
CucreMsl JUHEHHBIX HEPABEHCTB C OQHOMI

17 . p g https://m.edsoo.ru/596facae
TepeMeHHOMN
CucreMbl TUHEHHBIX HEPABEHCTB C OQHOMI

18 . P A https://m.eds00.1ru/994851d5
NepeMEHHOMN
Perrenyie TEKCTOBBIX 3a4a4 C IIOMOILBIO

19 JIMHEUHBIX HEPABEHCTB C OJIHOU https://m.edsoo.ru/d2¢18b84
IIEPEMEHHOMN
KourpoanHas padora mo reme

20 " P I,)' https://m.edsoo.ru/f23eeea?

HepaBencTBa

21 KBanpaTtHbie KOpHU DopMyTHpOBATE onpeieseHte https://m.edsoo.ru/f9e6ald3
ApundmMeTnueckuii KBaJIpaTHBIA KOPEHDb U KBAApaTHOTO KOPHS M3 4HCIa

22 pd . AP P ApATHO op 3 > | https://m.edsoo.ru/8831eec4
€ro CBOMCTBA apudmeTnyeckoro KBaJpaTHOTO
Apudmernueckuii KBaapaTHBIA KOPEHDb U KOpHAI. IIpumeHATH OIICpaLHIO

23 pud . P p P P P https://m.edsoo.ru/5df132¢8
€ro CBOHCTBA W3BJICUCHUS KBAJIPATHOTO KOPHS W3
[MoHsATHE UPPAIIMOHATEHOTO YHCIIA. 1ucina, HCTIOJIB3Y5 upn

24 HEOOXOIMMOCTH KaTbKYJIATOP. https://m.edsoo.ru/9al6bef6

JeiicTBrs ¢ HppALMOHAIBHBIMU YUCIIAMU



https://m.edsoo.ru/39a81992
https://m.edsoo.ru/23c9a331
https://m.edsoo.ru/11c413ac
https://m.edsoo.ru/53e9a6e6
https://m.edsoo.ru/676f865f
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CBolicTBa ACHCTBHI C UPPALIMOHATBLHBIMU

25
YHUCIIaMU

26 CaolicTBa A€WCTBUN C UpPaALMOHATbHBIMU
yHucliaMu

27 CaolicTBa AEUCTBUH C UPPALMOHATIbHBIMU
qucIaMu

28 CpaBHEHME UPPALNOHAIBHBIX YUCEI

29 CpaBHeHuE UppaLMOHAIBHBIX YUCEI
MHO0XeCTBO TeHCTBUTEILHEIX YHCE.

30 [IpencraBienus 0 pacUIMPEHUSIX YUCIOBBIX
MHOKECTB
JlonycTrMble 3HaYeHMsI IEPEMEHHBIX B

31 BBIP@KEHUAX, CONEPIKALLUX
apu(pMeTHYeCKUe KBapaTHbIE KOPHU
JlonycTrMble 3Ha4EHMsI IEPEMEHHBIX B

32 BBIPAKECHUSIX, CONEPKALIUX
apudmeTnyecKre KBaJpaTHble KOPHU
ToxnecTBeHHbIE TPeoOpa3zoBaHUs

33 BBIPAKEHUH, COAepKAILUX
apu(pMeTHYECKUE KBaIpaTHbIE KOPHU
ToxnecTBeHHbIe TPeoOpa3zoBaHUs

34 BBIPAXKEHUM, COJIEpKALTUX
apupMeTHYECKUE KBaIpaTHbIE KOPHU
ToxnaecTBeHHbIe TpeoOpa3zoBaHUs

35 BBIPAXKEHUM, COJIEPHKALIUX
apu(pMeTHYECKUe KBaIpaTHbIE KOPHU

36 ToxnaecTBeHHbIE TpeoOpa3zoBaHUs

OneHnuBath  KBaJApaTHbIE  KOPHHU
LENBIMUA YMCIAMU KU ASCITUYHBIMH
IPOOSMHU. CpaBHuBaTh u
yHOpSAIOYMBATh palMOHAIbHBIE U
UppALMOHATIbHBIE YHcIIa,
3aIIMCaHHbIC c IIOMOIIILIO
KBaJPAaTHBIX KOpPHEW. BpImoaHATH
omepalui €  UPPAHOHATBHBIMU
guciamu. HccnenoBaTh ypaBHEHUE
X2 =a, HaXOOWTh TOYHEICE U
MPUOIMKEHHBIE 3HAYCHHUS KOpPHEU
mpu a > 0. MccrnenoBarb cBoicTBa
KBaJpaTHBIX  KOpPHEH,  MpOBOJISA
YHCIIOBEIE HKCTIEPUMEHTHI c
HCII0JIb30BaHUEM KaJIBKYJIATOpa
(KoMTIBIOTEDPA). JlokxaspIBaTh
CBOMCTBa apupMeTHIECKUX
KBaJIpaTHBIX KOPHEH; MPUMEHSITh UX
M Uit ipeoOpa30BaHUs BhIPAKCHHI.
BrimonHSITH npeoOpa3oBaHus
BBIPAKECHU, COZEpKALINX
KBaJpaTHbIE  KOpHU. BeIpaxkath
repeMeHHbIE u3 dbopmy.
BpruncisaTe 3Ha4Y€HUS BBIPAXKEHHUM,
colepXKaluxX KBaJApaTHBIE KOPHH,
UCIIONB3Ysl TIpU  HEOOXOIUMOCTHU
KalbKynaTop. Mcnons3oBath B xo0/1€
pemieHuss  3a1ad  3JIEMEHTapHbIE

https://m.edsoo.ru/a747d292

https://m.edsoo.ru/14¢1d635

https://m.eds00.1ru/8523¢cd27

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

https://m.edsoo.ru/5b9f184c¢

https://m.edsoo.ru/46ada?al

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

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

https://m.edsoo0.ru/473b1931

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

https://m.edsoo.ru/4¢553d28

https://m.eds00.ru/8529599¢
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BBIPAXKEHUI, COJIEPHKALIUX
apudmeTnyecKre KBaJIpaTHbIE KOPHU

KonTtpouabnas pabora no reme

IMpEaACTaBJICHUA, CBsA3aHHBIC C
HpI/I6J'II/I)KéHHI)IMI/I 3HaAa4YCHUAMU
BEJIMYMH. 3HAKOMHTLCS C HCTOpHCﬁ

37 " KBaapaTHBII KOpeHs" PA3BUTHS MATEMATHKE https://m.edsoo.ru/45f265a7

38 KBanpaTtHOe ypaBHEHUE https://m.edsoo.ru/bdd83ace
dopmysia KOpHEH KBaIpaTHOTO YpaBHEHUSI. PaCHOSHaB%TB YPaBHCHUA € OLHOH

39 KonnuecTBO A€HCTBUTENBHBIX KOPHEH TICPEMCEHHOM, KBAZPATHRIC | 1 11s://m.edso0.ru/96e659fa
KBaJIPaTHOT'O ypaBHEHUS YPaBHCHHUA. Onpenensth
®opmyJsia KOpHEH KBaIpaTHOTO YpaBHEHUS. llz[?;;zzjifbézoﬁcma ygzaf:;;;ﬁ(;

40 KonnuecTBO AENCTBUTENBHBIX KOPHEN . . https://m.edsoo.ru/fb58c78a
OJIHOM TIEPEMEHHON. 3amuchIBaTh
KBAAPATHOTO Jp EiBHeHHﬂ dbopMyily  KOpHEH  KBaJIpaTHOTO
®dopmyJsia KOpHEH KBapaTHOTO YpaBHEHUS. YpABHEHHUS, pPellaTh KBa/PATHBIE

41 KonunuecTBo 1elCTBUTENBHBIX KOPHEH yPABHEHHS — MONHbIE W HETIONHBIE. https://m.edsoo.ru/a7b66e78
KBA/IpaTHOTO ypaBHCHNA Onpenensrsb KOJINYECTBO
dopMya KOpHEW KBaIpaTHOTO YpaBHEHHUS. NEHCTBUTEIBLHBIX KOpHeit

42 KonnuecTBo neiCTBUTENBHBIX KOPHEH KBaJIPATHOTO ypaBHenmst. | https://m.edsoo.ru/984375a9
KBapaTHOI'O ypaBHCHUA Habntonate u aHanmu3upoBaTh CBSI3b

43 Teopema Buera MEXIY KOpHSIMH u | https://m.edsoo.ru/f12ed3e3

44 Teopema Buera Koo pueHTaMH KBaJIpaTHOI'O | https://m.edsoo.ru/a99162a7
VYpaBHEHHUsI, CBOJUMBIE K TUHEHHBIM YPaBHCHUAL. DopMyHpOBATE

45 YpPaBHEHUSIM WJIH K KBaJpPaTHBIM TeopeMy BueTa, a Taicke obpathyio https://m.edsoo.ru/d6bcecdfa
ypaBHEHHAM TEOpEMy, NPUMEHATH ITH TEOPEMBI
VYpaBHEeHUsI, CBOAUMBIE K TMHEWHBIM S p%meHHﬂ sagatt. llposours

46 YPaBHEHUSIM WJIU K KBAJIPATHBIM fipocTentme HCSHGHOBaHHﬂ https://m.eds00.1ru/8b265928
ypABHEHMAM KBaJIpaTHbIX ypaBHEHMH. Pemartp
TEKCTOBbIE 3aJaud. 3HAKOMUTBCS C

47 KBaznpaTHO€e ypaBHEHUE C MapaMeTpoM HCTOPHEH PASBHTHA MATEMATHKH https://m.edsoo.ru/78e7149b

48 Pemenue kBapaTHBIX YpaBHEHUM C https://m.edsoo.ru/56fb1558
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napameTpamu

Pewrenne kBagpaTHBIX YPaBHEHUH C

49 https://m.edsoo.ru/4efdf939
napameTpamu
Pemienne kBaapaTHBIX ypaBHEHUM,
50 AP P https://m.edsoo.ru/e43a717d
coJiepXkKalnx 3HaK MOAYJIs
Pemenne kBagpaTHEIX YpaBHEHHIA,
51 AP P https://m.edsoo.ru/d66¢7¢3b
coJIepXKaIinx 3HaK MOIYJIS
VYpaBHeHUE Kak MaTeMaTH4YeCKas MOJCIb
52 P . A https://m.edsoo.ru/e3ff753d
peangbHON cUTyaluu
Pemenne TeKCTOBBIX 3a/1a4 C TIOMOIIBIO
53 :,H H https://m.edsoo.ru/a2a6aac2
KBaJIPATHBIX YPaBHEHUIA
KonTpoabHas paboTa no reme
54 p p https://m.edsoo.ru/d2bc4d59
"KBagpaTtHble ypaBHeHus'"
55 PanmonasibHbI€ BBIPAKEHUSA 3anuceIBaTh anreOpandeckue | https://m.edsoo.ru/2bléeelc
ToxxnecTBeHHBIC TPEOOPA3OBAHMS BBIPAKCHUSL. Haxozxuts
56 A Peodp N https://m.edsoo.ru/ede67487
palMOHAIBHBIX BBIPAKEHUN AOILy CTUMBIE 3SHA4YCHUA
57 ToxnaecTBeHHbIE TpeoOpa3zoBaHUs TICPEMCHHBIX B Apo6HO- httos//m.ed /e8e379ad
. ps://m.edsoo.ru/e8e379a
PAITHOHATHHBIX BEIPAKEHIIT paInoHaTBHBIX BBIPOKCHUSX.
T ICCTREHHBIE THe06PA3OBARHS BBINOIHATE YHCITOBBIC MOICTAHOBKH
58 peobp . W BBIYMCIATH 3HaYeHWe aApoOw, B | https://m.edsoo.ru/329beefd
palMOHANBHBIX BBIPAKEHUN
T 5 TOM qucie c MOMOIIBIO
0’KJICCTBEHHBIC IPeoOpa3oBaHUs
59 ! PEODPIE Kanpkysnaropa.  QopMymupoBaThk | https:/m.edsoo.ru/4af839b3
palMOHATBHBIX BBIPAKCHUN .
OCHOBHOE CBOMCTBO
Anrebpandeckas 1po0s. JlomycTumeie aJreGpanyecKoil npo6u H
60 3HAYEHUS IEPEMEHHBIX B IPOOHO- TIPHMEHSTD ero js | hitps:/m.edsoo.ru/8f1d3298
palMOHATBHBIX BRIPAKECHHIX pe06pa3OBaHNS IpoGeii.
Anreb6panyeckas 1po0b. JlomycTumbie BeimonHITh TOXJECTBEHHBIE
61 P P Jlomy a https://m.edsoo.ru/83125525
3HAYEHUS TIEPEMEHHBIX B APOOHO- npeoOpazoBaHus palMOHAIBHBIX
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palrOHAJIBbHBIX BBIPAXKCHUAX

Anrebpanueckas qpoob. JlomycTrumblie

BbIp@)KECHHUI. BBINMOIHATE NEUCTBUS
c  anreOpanyecKUMH  JPOOSMHU.

62 3HAYEHUS TIEPEMEHHBIX B IPOOHO- Hpumenars npeodpazoBaHus | hitps://m.edsoo.ru/a68c4763
PAIHOHATBHBIX BHIPAKCHHIX BBIPDQXKCHUIN ISl pelieHusl 3ajad.
OcHOBHOE CBOMCTBO anredpandeckoi Bripasars nepementibie 13 gopmyn

63 1pobi (pu3HuecKux, [COMETPHYCCKIX, https://m.edsoo.ru/fe4b68e¢9
OcHOBHOE CBOMCTBO anredpandeckoi ONIMCHIBAIONIHX OBITOBLIE CHTYAIIAH)

64 5 https://m.edsoo.ru/2e93dc3e
Ipodu
CrnosxeHue ¥ BBIYUTAHHUE ANreOpandecKux

65 Seii P https://m.eds00.ru/466ff95f
npoben
CrnosxeHue ¥ BBIYUTaHHUE aNreOpandecKux

66 Seii p https://m.edsoo.ru/6ef41cf9
npoben
YMHOXEHUE U JICJICHHE anTreOpandecKux

67 Seii a p https://m.edsoo.ru/c89ed952
npoben
YMHOKEHUE U JISTICHHE aNre0pandecKux

68 Seii A P https://m.edsoo.ru/778f45¢7
npoben
YMHOKEHHUE U JIeJIeHHE anredpandecKux

69 Seit A P https://m.edsoo.ru/fff87252
npoben
Bo3sBenenue anredbpandeckoit Apodu B

70 A P o https://m.edsoo.ru/e5167eab
CTEIIEHb
KonTtpouabnas pa6ora no teme " [podHo-

71 paHH(l))HaJIbeISBpra)KeHI/Iﬂ " Ap https://m.edsoo.ru/7c4fcd8a

72 JpoOHO-palmoHaNbHbIE YpPAaBHEHUS PacrnozHaBaTh npoGHo- | https:/m.edsoo.ru/5443f982
Pemenue npoOHO-paninoHaIBHBIX panMoHaNbHbIE ypaBHEHUs. Pemartsb

73 YPaBHEHUH, CBOAAIIMXCA K JIMHEUHBIM IpOoOHO-pallMoOHaNbHBIE ypaBHEHHUs, | https:/m.edsoo.ru/92db6d91
YPaBHEHUSM CBOSAIIMECS K JIMHEHHBIM WIH K

74 Pemenne npoOHO-paiMOHAIBHBIX KBaJIpaTHbIM YPaBHEHUSAM, | https://m.edsoo.ru/c9148d25
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YpaBHEHUH, CBOJAIIUXCS K TUHEUHBIM
ypaBHEHUSM

Pemenne npoOHO-paliMoHaNbHbBIX

75 YpaBHEHUH, CBOJAIINXCS K TUHEUHBIM
ypaBHEHUSAM
Pemenne npoOHO-paliOHAIBHBIX

76 YpaBHEHUH, CBOASIIMXCS K KBaIpaTHBIM
ypaBHEHUSM
Pemenue npoOGHO-paliOHaNbHBIX

77 YpPaBHEHUH, CBOASIIMXCA K KBaIpaTHBIM
YpaBHEHUSM
Pemenne npo6HO-paliMoHaNbHbBIX

78 ypaBHEHUH, CBOJAIIMXCS K KBAaJIPATHBIM
YPaBHEHUSAM

79 Pemenue npoOHO-paliioHaIBHBIX
YpaBHEHUH METOJIOM 3aMEHBI IEPEMEHHOMN

20 Pemenne npoOHO-paliOHAIBHBIX
YPaBHEHUN METOJOM 3aMEHBI IEPEMEHHOMN

21 Pemenne npoOGHO-palioHaNbHBIX
YpPaBHEHUN METOJI0OM 3aMEHbI IEPEMEHHOMN

%) Pemenne npoOHO-paninoHaIbHBIX
YpaBHEHUH METOJIOM 3aMEHBI IEPEMEHHOMN

23 PelieHne TeKCTOBBIX 3a71a4 C MOMOIIbIO
JIpOOHO-PALMOHANIBHBIX YpaBHEHUH

%4 PemreHne TeKCTOBBIX 3a71a4 € TIOMOIIBIO
JIpOOHO-pallMOHANIBHBIX YpaBHEHUHN

85 Petienne TeKCTOBBIX 3a/71a4 C TOMOIIBIO

HCIIOJIL30BAaTh METOJ, 3aMEHBI
nepeMeHHou. Pemarte TEKCTOBBIC
3aJ1a4d aJIreOpandeckKuM CIocoOoM:
MepPEXOUTh oT CIIOBECHOM
(GOpMYyJIUPOBKU YCIOBUS 3aJa4d K
anreOpandeckol  MoOJeNu  MyTEéM
COCTABJICHUSl ypPaBHEHUS;, peIIaTh

COCTaBIIEHHOE ypaBHCHUE;
WHTEPIPETHPOBATH pe3yJbTar.
Hcnonw3oBath rpaguIecKyto

MHTEPIIPETAIMIO  YpaBHEHHH ¢
IBYMsI IEpEMEHHBIMU

https://m.edsoo.ru/c6ab635f

https://m.edsoo0.ru/9d454d9

https://m.edsoo.ru/ddafe3el

https://m.edsoo.ru/e35f362f

https://m.edsoo.ru/194da57d

https://m.edsoo.ru/cf9edSc4

https://m.edsoo.ru/562ab158

https://m.edsoo.ru/6d5a2554

https://m.edsoo0.ru/54752eb9

https://m.edsoo.ru/d1ee47b7

https://m.edsoo.ru/ae1329¢eb
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IpOOHO-pallMOHANIBHBIX YpaBHEHUN

Penienne TeKCTOBBIX 3aaa4 ¢ IOMOIIIBIO

86 N https://m.edsoo.ru/d82a7917
JIpoOHO-pallMOHATBHBIX YpaBHEHUN
Pemenue TeKCTOBBIX 3a/1a4 C IIOMOIIBIO
87 A VH-I https://m.edso0o.ru/615d1277
IpOOHO-pallMOHANIBHBIX YpaBHEHUH
Pernienne TeKCTOBBIX 3a/1a4 C TIOMOIIBIO
88 a \,HI https://m.edsoo.ru/72713¢94
JIpOOHO-pallMOHANIBHBIX YpaBHEHUN
I'paduyeckas nuaTEpHpeTAllNI YPAaBHEHUI C
89 pad prpeTati yp https://m.edsoo.ru/belad8e8
JBYMSI TIEPEMEHHBIMU
KonTpoabHasi padora nmo teme " /IpooHo-
90 P p " Ap https://m.edsoo.ru/b9ca755¢
pauMoHAaIbHbIE YPABHEHUSA
OGnacTh omnpeeeHus] 1 MHOKECTBO Hcnonp3oBath HKI[MOHAJIbHYIO
91 . pelt bynxn y https://m.edsoo.ru/el 1fc472
3HAYCHUHN QYHKIHH TEPMHUHOJOTHIO U CHMBOJHKY.
OO6nacTh onpeAcIICHUs] © MHOYKECTBO Haxoauth obnacTh onpejencHus U
92 . peA N https://m.edsoo.ru/fc6ced7c
3HauYeHUH QYHKIUH MHOXKECTBO 3Ha4YeHuil (yHKUuU.
93 Cnioco0b1 3a1anus QyHKIUI Berauciate  3Ha4CHMA  QYHKUME, | piine.//m edsoo.ru/3cc842b5
HHBIX MyJIaMHu npu
94 I'paduk GyHkIHIH s bopmya (np https://m.edsoo.ru/f44al4e3
» , HEOOXOMMOCTH HCIIOJIb30BAaTh
Urenne cBOUCTB GyHKIHHU 110 €€ TpaduKy.
. KaJIBKYJIATOP); COCTaBIIATH TAOIHIIbI
95 [Tpumeps! rpadukoB GyHKINH, . https://m.edsoo.ru/488864cb
3HaueHH QyHKIUU. OmnuchIBaTh
OTpaXKAIOIIUX peaTbHbIE IPOIECCHI . N
CBOMCTBa (PYyHKIIMM Ha OCHOBE €&
DyHKIMH, ONMCHIBAIOLIAE NPAMYIO U rpaduIecKoro IPEICTaBIICHHS.
96 00paTHYO MPOMOPIIMOHAIBHBIC Haxoauts ¢ moMmompo rpauka https://m.edsoo.ru/99ccce3a
3aBUCUMOCTH, UX TPpapuKH bYHKIMM  3HaueHWe ONHOH W3
DyHKIMH, ONUCHIBAIOIIHIE PSIMYIO U paccMaTpUBAaEMbIX  BEIWYHUH IO
97 00paTHYO MPOTOPIIMOHATBHBIC 3HaueHMio Jpyroil. Mccmemosars | https:/m.edsoo.ru/4d6b37db
3aBHCUMOCTH, UX rpauku IpUMEpPbl TpapUKOB, OTPAKAFOIIUX
98 @YHKIMH, ONMCHIBAIOLIUE NPIMYIO U peaJIbHbIE IPOLECCHl M SABJICHMS. | https:/m.edsoo.ru/5e42e35a
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00paTHYI0 MPOIMOPLHUOHANIbHbIE
3aBUCHUMOCTH, UX TpapuKu

[IpuBOAUTE TIpUMEPHI MPOIECCOB U
SIBJIEHUH C 3aJaHHBIMU CBOMCTBaMH.

99 OyHKua y = X2 1 e€ CBONCTBa 1 BeipaxaTs (hopMy10ii 3aBHCUMOCTH https://m.edsoo.ru/c4e68f52
100 DyHKIMA y = X2 U €€ CBOWCTBA 1 MexKIy BeIMMMHaMU. ONHCBIBATH https://m.edsoo.ru/77fe4532
- N XapaKTe W3MEHEHUS OJIHOM
101 Oynkuua y = x3 u e€ cBoCTBa 1 P P A https://m.edsoo.ru/5173d5ca
, . BEJIMYUHBI B  3aBHUCHUMOCTH  OT
102 OyHKIMS Y =K/X U €€ CBONCTBa 1 . https://m.edsoo.ru/b4adc89a
u3MeHeHus: apyroul. PacmosHaBath
103 OyHKIHS Y =K/X ¥ €€ CBOHCTBA 1 BUJIBI M3yaeMbIX dyHKLHIA. https://m.edsoo.ru/1d25fdfe
104 OyHKIUSA Y =VX U €€ CBONCTBA 1 Crpouts rpaduku yHkimit y = x | hitps://m.edsoo.ru/de54ba68
2, y=x3,yx=,kyx =.
Ucnonb3oBath
(byHKIHOHATBHOTpapUECKue
KontpoJabHas padora no reme
105 " P " P 1 NPCACTABICHUA VI PCIICHUA M| pyinq.//im edsoo.ru/4cle7624
@yHKIHUH HCCIIEA0BAHUS YPABHEHHUM U CHCTEM
ypaBHeHUH. [IpuMeHsATh 1U(ppPOBbIE
pecypcehl sl IOCTPOEHUs rpapuKoB
1 UCCJIE0OBAHMS CBOMCTB (DYHKITHI
106 CremneHs C 1eNIbIM TTOKa3aTelieM 1 https://m.edsoo0.ru/954b776e
DopMyIMpOBATH ompeeeHue
107 CBOMCTBA CTEIEHHU C IIENIBLIM ITOKa3aTeIeEM 1 CTEHEHH C ILEbIM TIOKA3aTeNeM. https://m.edsoo.ru/53ce2912
108 CBOJICTBA CTEIIEHHU C IIEJILIM ITOKA3aTEIEM 1 dopMynupoBaTh, 3anMchiBaTh B | https:/m.edsoo.ru/e6lledee
109 CBoiiCcTBa CTENEHU C LIEJIBIM NTOKa3aTelleM 1 CHMBOJINYECKOM bopme U | https://m.edsoo.ru/2d35eafc
[IpeobpazoBaHue BbIpaKEHU, H/UIOCTPUPOBATH [puMepamun
110 COZIEPIKAIIUX CTEIEHH C IETBIM 1 CBOHUCTBAa  CTCNCHM € HCJIBIM | s //m.edsoo.ru/248e9c6b
[IOKA3aTeIeM nokasaresnem. IIpumMeHaTs cBOMCTBA
[Ipeobpa3zoBanue BeIpakeHUH CTENEHM  Jnd  MpeobpasoBaHuA
111 COAEPKAIIUX CTEIIEHU C LEJIBIM 1 BBIDAKCHHIH, COACPMAILIMX CTCHCHI | 1 i6: //m edso0.ru/94e8829¢

IIoKa3aTecjieM

C LEeJbIM MOKa3aTejieEM. BBIMOIHIATE
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[IpeobpazoBaHue BbIpaKESHU,
COJICPIKAIINX CTETICHH C TeJTbIM

1oKa3aTesieM

113 CrangapTHBbI BUJ yKcaa

114 CranpapTHbI BUA Yyncia

115 JlercTBus ¢ YnciIaMu, 3alIMCaHHBIMU B
CTaHJapTHOM BHJIC

116 JlefcTBuUs ¢ UMciIaMu, 3alTMCAaHHBIMU B
CTaHJapTHOM BHJIE
Pa3mepbl 00bEKTOB OKPYKAIOLIETO MHPA,

117 JUTUTENIBHOCTD MTPOLIECCOB B OKPYkKAIOLIEM
MHUpe
Pa3Mepsr 00bEKTOB OKPYIKAIOIIIETO MHPA,

118 JUTUTEILHOCTD MPOLIECCOB B OKPYKAIOIIEM
MHUpe
Pa3mepbl 00bEKTOB OKPYIKAIOIIETO MHPA,

119 JUTUTENTBHOCTD MPOLIECCOB B OKPYKAKOIIEM
MHpe

120 JleneHue ¢ 0CTaTKOM

121 CpaBHEHMS LENBIX YUCEIT ITO MOJTYJIIO
HaTypaJIbHOT'O YUCIIA

122 CpaBHEHUS LEBIX YUCEIT TIO MOJTYJIIO
HATypaJIbHOTO YUCIIa

123 CBolicTBa CpaBHEHHH 110 MOAYJIIO

124 CBoiicTBa CpaBHEHUH IO MOJTYJTIO

125 OcraTku CcyMMbI U TPOU3BEJAEHUS 110

JAHHOMY MOJTYJIIO

JEUCTBUS C YMCIaMH, 3alIHCAaHHBIMU
B CTaHJapTHOM Buie (YMHOXEHHE,
JIeIIeHe, BO3BEJCHHUE B CTEICHB).

ITonyyats IIPEICTABIICHUE 0
3HAYUMOCTH JIEHCTBUTEIIBHBIX
qucel B IIPaAKTUYECKON
JIEeATEIIbHOCTH YEJI0OBEKA.
AHaIM3UPOBATH U JI€JaTh BBIBOJBI O
TOYHOCTH NpUOIKEHUS
UPPALMOHAIILHOTO  YHUCJIa  IIPH
peleHnn 3a1ad. Oxpyrusrsb
UPpALMOHAIIbHBIE qucna,

BBINIOJIHATh NPUKHUAKY pPE3yJbTara
BBIYMCIICHUM, OLIEHKY 3HAY€HHM
YHUCJIOBBIX BBIPAKECHUM.
DopMyJIUPOBATH onpeaeeHus
JIEITUMOCTH HAIIelIo, qHCeTI,
CPaBHUMBIX 110 JAaHHOMY MOJIYJIIO.
BrIMONMHATE nEeIEHHE C OCTaTKOM.
Jloka3pIiBaTh M MPUMEHATH CBOMCTBA
CpaBHEHUHM M0 Monayirw. Haxomuts
OCTaTKU CYMMBI U IPOU3BEICHHUS I10

JTAHHOMY MOJYJIO

https://m.edsoo.ru/6a79a32a

https://m.edsoo.ru/5d6a6b1f

https://m.edso00.1u/868a837b

https://m.edsoo.ru/6417c¢35f

https://m.eds00.ru/987d815f

https://m.edsoo.ru/2a4b7a7b

https://m.edsoo.ru/93bc2dba

https://m.edsoo.ru/33fb16ed

https://m.edsoo.ru/adee3ect

https://m.edsoo.ru/85b1e5f3

https://m.edsoo.ru/29327¢5f

https://m.edsoo.ru/b896bbas

https://m.edsoo.ru/d88824eb

https://m.edsoo.ru/7398dbcl
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KonTpoabHas padora no reMmam

126 "Crenenn", " Jleaumoctn'"/ https://m.eds00.ru/d29769b5
Bcepoccuiickasi npoBepoyHasi pabora
HUToroBasi kKoHTpoOJILHAR padoTa /
127 . P P https://m.edsoo.ru/1b1abf68
Bcepoccuiickasi mnpoBepouHasi padora
[ToBTropenue u o6o0mmenue. Pemenune
N 3 BribupaTh, TpUMEHSTH OILICHHWBATH
JMHEWHBIX HEPABEHCTB C OJTHOM
128 . P . CIOCO0bI CpaBHCHUA 4quceln, | https://m.edsoo.ru/9f6528ad
MEPEMEHHOU M CUCTEM JIMHEHHBIX .
. 3 BBIYHCIICHUH, TOXKIECTBEHHBIX
HEPABEHCTB C OJIHOM IMepeMeHHON . .
npeoOpa3oBaHUA BBIPKCHH,
[ToBTOpenue u 0606meHue. Pemmenue pelICHHs YpaBHeHWH M cHCTEM
JMHEWHBIX HEPABEHCTB C OJTHOM =
129 . P . YPaBHCHHUH, HEPABCHCTB, | hips://m.edsoo.ru/bledc22f
MEPEMEHHOMN U CUCTEM JIMHEHHBIX NMOCTPOCHHS rpabuKoB.
HEPABEHCTB C OJIHOM MepeMeHHOU OCyILECTBIATD CAMOKOHTPOITb
[ToBTOpenue u 06001IEeHUE. BBIMOJIHSEMBIX nercTBUit u
ToxaecTBeHHbIE TpeoOpa3oBaHUs CaMOIIPOBEPK e3yJIbTaTta
130 N peodp p I\)J y pesy . https://m.edsoo.ru/6ad5d171
BBIPXEHH, COJIePIKAIIIX BBIYHCIICHUH, npeoOpa3oBaHuii,
apu(pMeTHYECKUE KBaIpaTHbIE KOPHU nocrpoeHuid. Pemare 3amaun  u3
[ToBTOpenue u 0600IIeHUE. Perenne pealbHOM  KW3HU,  NPUMEHAITH
KBaJIpaTHBIX ypaBHEHUU. Perienue MaTeMaTHYeCKUe  3HaHuA  JUid
131 https://m.edsoo.ru/732cleda
TEKCTOBBIX 3a/1a4 C NOMOIIbIO KBaJpaTHBIX pelicHuA 3aj1a4 u3 APYyTUX
ypaBHEHUN npeameToB.  Pemate  TeKCTOBBIE
132 [ToBTOpeHue u 0600menue. Pemenne 3anaq 3aja4i, CpPaBHHMBATH,  BHIOMpPATH hitos./m.cd AfbSbico
U3 pealtbHOM KU3HH CIIOCOOBI peleHus 3sagaun. | OHPSy/M.edsoo.ru. =
Ucnonb3oBath
[ToBTOpenue u o0o0IIeHNE.
HKIIMOHATBHOTpadUIecKue
133 ToxnecTBeHHBIE TPEOOPA3OBAHMS pymxn padp https://m.edsoo.ru/14937711
. MIPEJICTABJICHHUS TSI PEIICHUS 33,129
paIMoOHAIBHBIX BRIPAKCHUN
[ToBTOpenue u 0606meHue. Pemenue
134 P https://m.edsoo.ru/7a7e3b3d

JIpoOHO-pallMOHATIBHBIX YPaBHEHHUH,
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CBOJAIIMXCS K TMHEHHBIM WU K
KBaJpaTHbIM ypaBHeHUsM. Perienne
TEKCTOBBIX 33124 C IOMOILBIO APOOHO-
paLMOHATILHBIX YPAaBHEHUN

135

[ToBTOpenue n o6obmenue. Pemenne
TEKCTOBBIX 3aJ1a4 Pa3IMYHBIMH CITOCOOaAMH

https://m.edsoo.ru/d43a8444

136

[ToBTOpenue u 0606menue. Pemenue 3agau
U3 pEATbHOM )KU3HU

https://m.edsoo.ru/394a534c¢

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

136
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9 KUIIACC

JJIeKTPOHHbIE
KosaunyecTBO uudposbie
Nen/m | Tema ypoka OcHoOBHbBIE BH/IBI 1eSITeJILHOCTH
4acoB oOpa3oBaTe/ibHbIE
00yYarIMuXCcs
pecypchl
Pynkuus. CoficTBa QyHKIMH: HyH OmuceiBaTh  MOHATHE  «DYHKIUSL».
iymcmxm, MIPOMEKYTKH 3HAKOIIOCTOSHCTBA TIpuMeHATh cBofcTBa (QYHKIMIL: HysH
HKLWHU, IPOMEKYTKH BO3PACTAHUS U
1 g - 1P Y i p N 1 yHKIHAH, HPOMEXKYTKH | hitps://m.edsoo.ru/8227eb3c
yObIBaHUsI (DYHKIIUU, YETHBIC U HCUETHBIC 3HAKOMOCTOSHCTEA dyHKIMH,
bynxmmn, Hanbobiee 1 HaUMEHbIIIEe MPOMEKYTKH BO3PACTAHUs U yObIBAHWS
3HAYCHUS QYHKIHH GyHKIMH,  Y€THBIE W HEYETHBIC
Oynkuus. CoiicTBa GyHKUMHA: HyIM ¢yHkuuM, Hanbosbllee M HAWMCHBIICE
(bYHKL[I/II/I, MMPOMECIKYTKHU 3HAKOIIOCTOSAHCTBA 3HAUEHUd q)YHKIII/II/I. Pacmoznasartob
HKIOHWH, IPOMEKYTKHN BO3paCTaHUI U KBaJpaTHEIN EXuIIeH CTaHABJIUBATH
2 by - TP Y . P N 1 p P > Y https://m.edsoo.ru/4947t6¢f
yObIBaHUS (DYHKIIMH, YETHBIC U HEUETHBIE BO3MOKHOCTH ~ €r0  Pa3jIOKEHHs Ha
q)yHKHI/II/I, HauOOJIbIIEE 1 HAUMEHBIIIEE MHOXUTEIIH, packiaabIBaTh Ha
3HaYeHUs! QyHKIUN JUHEWHbIE  MHOXUTEIM  KBaJIpaTHBIN
IlocTpoenune rpacdukoB pyHKIUN C TPEXWIECH C HEOTPULIATEIIbHBIM
3 P rpad (byv 1 https://m.edsoo.ru/911e3d8d
MOMOIIIBIO TTPeoOpa3zoBaHU JUCKPUMUHAHTOM. PacnioznaBatb
4 [Toctpoenue rpadukoB GpyHKIUH C i KBA/IpaTH4HYI0 (QYHKIHIO 10 dopmyre. hitos./m.cd 14e933ddb
[OMOLLBEO [IPe0OPa3OBaHHUIA [IpuBoauTh TIpUMEpPBI  KBaJIpaTUYHBIX hitps://m.edsoo.ru/de?s3ddb
N 3aBUCUMOCTEN W3 pEalbHOW KU3HH,
KBagparsslii Tpéxunen. Kopau kBagpatHoro
5 TpéXIIJ'[eHa 1 (1)I/ISI/IKI/I, T'€OMETPUH. BBIIBISTH u https://m.edsoo.ru/33541754
" 00001aTh 0COOEHHOCTH rpaduka
Paznoxxenue kBapaTHOro TpEXUieHa Ha .
6 . 1 KBaJ[paTUYHOMN (bYHK]_H/H/I y = ax 2 + bx https://m.edsoo.ru/91711alc
JINHEMHBIE MHOKUTEU
. +
Paznoxenue kBapaTHOro TpEXusieHa Ha ¢. OmpenensTh KoOpIMHATE! BEPIIMHEL
7 1 https://m.edsoo.ru/f7384b61

JIMHEWHBIE MHOKUTEIN

napaboibl, OCh CUMMETPHH TapadoIIbI.
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KBanparnunas gyHkius u e€ cBoicTBa

[Tapabo:a, KOOpAUHATHI BEPIIUHBI

? napadoIIbl, 0Ch CHMMETPHUH MapadoIbl

10 [TocTpoenue rpaduka KBaapaTHIHON
byHKIIN

1 [Toctpoenue rpadurka KBaapaTUIHON
byHKIIN

12 [Toctpoenue rpadrka KBaAPaTUIHON
byHKIIUN
[Tonoxenue rpaduka KBaIpaTHIHON

13 (GYHKIIUU B 3aBUCUMOCTH OT €&
K03 PHLIHEHTOB
[Tonoxxenue rpauka KBaApaTUIHOMN

14 (yHKIMH B 3aBUCUMOCTH OT €€
kod(purmeHToB

15 Hcnonb30BaHne CBOKMCTB KBaAPATUIHOMN
GyHKIUY 1715 penieHus 3aa4

16 Hcnonb30BaHue CBOKMCTB KBAAPATUIHOMN
GyHKIUY I71s petieHus 3a1a4

17 Hcnonb3oBaHne CBOWCTB KBaAPATUIHOMN
GyHKIUY 1715 peltieHus 3a1a4

13 Crenennble (GYHKIUU C HATYPATbLHBIMU
MIOKa3aTeIsIMU, UX TpapUKu U CBOWCTBA

19 Crenennbie (YHKIUU C HATYpaTbHBIMU
MOKAa3aTeIsIMH, UX TpaUKH U CBOKWCTBA

20 Crenennble GyHKIUU C HATYPaJIbHBIMU

IIoKa3aTejIsiMu, uxX Fpa(l)I/IKI/I H CBOMCTBaA

Crpoutrs  rpaduku  KBaJpaTUYHBIX
GbyHKUMH, 3aJaHHBIX (opMyaMH BUAA Yy
=ax2,y=ax2+qy=x+b)2+c,
y =ax 2 +bx +c. BpmonHATh
noctpoeHne rpaduKoB  QyHKIUH C
MOMOIIBIO TIpeoOpa3zoBanmii Buaa: f(x) ®
f(x) + a; f(x) ® f(x + a); f(x) ® kf(x),
fix) ® f(| x )), flx) ® [fx)]
Pacnio3HaBaTh cTeneHHbIE (YHKIMH C
HATYpaJbHBIMH IIOKA3aTeNsIMH, CTPOHUTH
rpaduKd  CTENEHHbIX  (QYHKIUH ¢
nokazarensimu 2 u 3. Mcrmomb3oBathb
CBOMCTBA rpaduxos CTEIEHHBIX
byHKUMR C HaTypaJIbHbIMU
MoKa3aTeasIMM IPU  PELIeHHH 3ajad.
Crpouts rpapuku yHkuuit y x =, 3y
X =,y =| X |. AHanu3upoBath H
IPUMEHSTh CBOWCTBA  HM3yYEHHBIX
GyHKUMH A8 MX HOCTPOEHHS, B TOM
qucyie ¢ TOMOIIBIO IIU(PPOBBIX PECYpCOB

https://m.eds00.ru/83232941

https://m.edsoo.ru/de52fad8

https://m.edsoo.ru/5ed96cfe

https://m.edsoo.ru/9ede777d

https://m.edsoo.ru/9ef67e¢9c

https://m.edsoo.ru/6¢3c4c73

https://m.edsoo.ru/c31fde51

https://m.edsoo.ru/4f58eas55

https://m.edsoo.ru/7a454e6¢

https://m.edsoo.ru/9543ef25

https://m.edsoo.ru/584a3f6¢

https://m.edsoo.ru/383ca48f

https://m.eds00.ru/4387f596
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Crenennble (GyHKIUU C HATYpaJIbHBIMU

21 . 1 https://m.edsoo.ru/7¢3429¢cc
MOKa3aTeJsIMU, UX TPpaUKHU U CBOKWCTBA
I'paduku QyHKIIHIL: =\/x, =3\/x, =|x

22 | pad by Y Y y=| 1 https://m.edsoo.ru/cfe518fd

23 I'paduxu Gpynxmmit: y =Vx ,y=3x,y =| x| 1 https://m.edsoo.ru/f8¢73c8d
I'paduxu PyHKIHii: Z\/X, =3\/x, =|x

24 | pad (ymxumi: y Y y= 1 https://m.eds00.1ru/65f46bff
KourpoabnHast padora mo reme

25 " P " P 1 https://m.edsoo.ru/acae22a9

DyHKUUHA

[ToHsiTHE O pellleHNU HEPABEHCTBA C OJJHOM Yurats, 3aMUCHIBATE, OHUMATH,

26 nepeMeHHON. MHOKECTBO PelIeHH 1 MHTEPIIPETUPOBATD HEpABEHCTBA,; https://m.edsoo.ru/88be825
HCPABCHCTBA UCII0JIb30BATh CHMBOJTHKY u
KBangpaTHbplie HepaBeHCTBA C OJHOM TEPMHUHOJIOTHIO. BrinonsaTe

27 P . p g 1 P https://m.edsoo.ru/3fed8ee3
MepEeMEHHON npeoOpa3oBaHus HEPaBEHCTB,
KBagparHbie HEpaBeHCTBA C OJHOM HCIIOJIb30BATh AJId HpeOGpaSOBaHI/ISI

28 P . P 1 N https://m.edsoo.ru/e418d57b
MepeMEHHOMN CBOMCTBa YHCIIOBBIX HEPaBEHCTB.

2 PellleHie HepaBEHCTB rpadhuEecKM | Pacno3naBaTh KBajpaTHBIE HEPABEHCTBA e ss6asdaf

= = PS://M.Cdso0.1u a

METOZIOM H METOZI0M HHTEPBAIOB c OHOM  NEPEMEHHOM. Pemats
Pemerue HepaBescTs rpadimaeckem KBaJ[paTHOE HEPaBEHCTBO T'papUUYECKUM

30 1 METOJ0M u METOI0M HHTCPBAJIOB. https://m.edsoo.ru/f7ea9d47
METOJIOM U METOJIOM MHTEPBAJIOB

Pemate  kBagpaTHblE  HEPABEHCTBA,
31 HepaseHctBa, coneprkalue 3HaK MOy JIs 1 https://m.edsoo.ru/93fadfe4
UCIIONb3YS rpaduueckue

32 HepaseHnctBa, copepikaiine 3HaK MOYJIst 1 npefcTaBneHus. PelaTh HepaBeHCTBa, https://m.edsoo.ru/c82a459¢

33 Cuctembl HEpaBEHCTB C OJHOM NMEPEMEHHON 1 coziepyKamiue 3HaK Moxyns. M3o6paxars | https:/m.edsoo.ru/94e8b796

34 Cucrembl HEpaBEHCTB C OJHOU MEPEMEHHON 1 pellIeHHEe  HEpaBeHCTBA €  OJHOM | https://m.edsoo.ru/ce879338
PeleHne TeKCTOBBIX 32124 C TTOMOIIIBIO MePEMEHHON M CHCTEMBbl HEPABEHCTB Ha

35 1 https://m.eds00.ru/193d8b29

HCPaBCHCTB, CUCTEM HCPABCHCTB

KOOPJAMHATHOM MNPAMOM, 3alUChIBATh
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Pemenne TeKCTOBBIX 3a7a4 C TOMOIILIO

pemicHuc (¢ IIOMOIIBIO CHMBOJIOB.

36 https://m.edsoo.ru/d65825bd
HEPABEHCTB, CUCTEM HEPAaBEHCTB OcBauBaTh U NPUMEHATH HEPABEHCTBA
HepaBeHCTBO ¢ [ByMS IEPEMEHHBIMU. 1IpH pCHICHUH PAa3IMYHBIX 3a4a4d, B TOM
37 Pemenue HepaBeHCTBA € IBYMS qucie IIPAKTUKO-OPUCHTUPOBAHHBIX. |  https://m.eds00.ru/3b22797
IIePEMEHHBIMA Pacno3naBsatse HCpPAaBCHCTBO C JOBYMA
I'padmyeckuit MeTo peIIeHus CUCTEM TICpEMCHHDBIMH. 1lpuvenaTs
38 HEPABEHCTS C IBYMA TIepeMEHHEIMII rpaUUecKii METOX PEIICHUS CUCTEM https://m.edsoo.ru/a89f85ae
C HEPaBEHCTB C JIBYMs IIE€PEMEHHBIMU
MCTEMbI HEPABEHCTB C IBYMsI
39 P Y https://m.edsoo.ru/fd9548¢5
MepEMEHHBIMU
KonTtpoJubnas pa6ora no reme
40 " P P " https://m.edsoo.ru/d59da3bs
Ba/IpaTHbIE HEPABEHCTBA
41 bukBanpartHele ypaBHEHUS Pemate  OukBaapaTHble  ypaBHEHHUs. | https:/m.edsoo.ru/a9f46bla
HpI/IMepBI HpI/IMeHeHI/Iﬁ METOJIOB HpI/IMeHHTL METOAbI PaBHOCHUJIBHBIX
47 PaBHOCHJILHBIX TTPe0Opa30BaHMM, 3aMEHBI npeoOpa3oBaHui, 3aMEHbI TIEPEMEHHOM, hetos: . ed 1c93calad
s://m.edsoo.ru/c93cala:
MepeMeHHOH, rpadyuuecKOro MeToia pu rpauyeckoro MeToJa IpU PCIICHHH .
peuieHuu ypaBHeHU 3-i u 4-ii creneHneu ypaBHeHHi 3-if u 4-it creneneil. Pemars
TIpuMepbi PHMEHEHU METOOB NpOOHO-pallMOHANIbHBIE  YpaBHEHHUS U
PABHOCHITBHBIX MPEOOPA3OBAHIA, 3AMEHBI HepaBeHCTBAa. Pacrno3HaBaTh JIMHEMHbBIE
43 HepeMeHHO, Tpagieckoro MeTosa mpu YpaBHEHMSI C [ByMs IepeMeHHbiMu. | Nitps://m.edsoo.ru/a2d3lacb
b
pelleHnH ypaBHEHUM 3-i 1 4-i1 cTeneHnei Ctpouts rpaduki ypaHeHuii, B TOM
- quclie HMCTHOIb3ys HU(PPOBBIE PECYPCHI.
[Ipumepsl npuMEHEHU METOIOB .
. Pemate mpocreiimme CHUCTEMBI ABYX
PaBHOCUJILHBIX MTPe0Opa30BaHMIM, 3aMEHBI . .
44 N HEJIMHEHHBIX ~ ypaBHEHWd ¢  JByMs | hitps:/m.edsoo.ru/275e8a89
MepeMeHHOH, rpad)uuecKoro MeToia mpu
NN . . MepEMEHHBIMHU. [IpuBoauTH
pelleHNH ypaBHEHU 3-i 1 4-i1 cTenenei
. rpagUIeCKy0 HHTEPIPETAIMIO PEIICHUS
Pemenue npoOHO-panoOHaNbHBIX
45 vp P YpaBHCHMsA C JBYMs MNCPEMCHHBIMH M | https://m.edsoo.ru/76¢ce2adl
ypaBHEHUI U HEPABEHCTB .
CUCTEM yYpaBHEHUN c JIBYMSI
46 Pemenne npoOHO-paninoHaIbHBIX https://m.edso0.ru/683c¢9e16

NEPpEMCHHBIMHU. Pemrate TCKCTOBBIC
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YpPaBHEHUI U HEPABEHCTB

Pemenue 1poOHO-paiMoOHaIBHBIX

47 YPaBHEHUN U HEPABEHCTB

43 Pemenne npoOHO-paliMOHANIbHBIX
YPaBHEHUH U HEPABEHCTB

49 Pemenue cucrem ypaBHEHUN ¢ ABYyMS
nepeMeHHbIMHU

50 Pemienue cucrem ypaBHEHUN ¢ ABYyMS
MepeMEHHBIMU

51 Pemrenne npoctelmmx cucTeM HEITMHEHHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMU

57 Pemenne npoctenmmx cucTeM HEIMHENHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMHU

53 Pemrenne npocTenimux CUCTEM HEJTMHENHBIX
yYpaBHEHUH C ABYMS IEPEMEHHBIMU

54 Pemrenne npoctermmx cucTeM HEIUHEHHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMU
I'padmyeckuii METO pEIICHHS] CUCTEMBI

55 HEJIMHEHHBIX YPaBHEHUN C ABYyMS
MEpEMEHHBIMU
I'padmyeckuit METO peIieHHsI CUCTEMBI

56 HEJIMHEHHBIX YPABHEHUN C ABYyMS
NepeMEeHHbIMHU
Cucrema IByX HEIMHEHHBIX YpPaBHEHUH C

57 JBYMsI IEPEMEHHBIMH KaK MOJIEIb PEATBHOM
CUTYaIuu

58 CucreMa JIByX HEJIMHEHHBIX YPABHEHUH C

3a7auyd  aareOpauvdecKuM  CIOocOOOM.
HccnenoBaTh CcHCTEMBI  HEJIMHEHHBIX
ypaBHeHUN C mapamerpoMm. Pemars
MPOCTEHILINE HEPABEHCTBA C JBYMs
MEPEMEHHBIMU U UX CUCTEMBbI

https://m.edsoo.ru/fccdcbbe

https://m.edsoo.ru/bdea8284

https://m.edsoo.ru/ddf1f176

https://m.edsoo.ru/978f8a5¢c

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

https://m.edsoo.ru/d4bad9al

https://m.edsoo.ru/deb99a41

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

https://m.edsoo.ru/dcad3b14

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

https://m.edsoo.ru/c13c84al

https://m.edsoo.ru/b31ff8a7
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JBYMsI IEPEMEHHBIMU KaK MOJIEIIb PeabHOM
CUTyaluu

Cucrema 1ByX HETMHENHBIX YPaBHEHUHN C

59 JBYMsI IEPEMEHHBIMU KaK MOJIEb PEATBbHOM https://m.edsoo.ru/41de92cf
CUTYaIuu
Cucrema IByX HEJIMHEHHBIX YpPaBHEHUH C

60 JBYMsI IEPEMEHHBIMU KaK MOJIEIIb PEATIHOM https://m.edsoo.ru/888a5df1
CUTYaIuu

61 CHCTEMa HETHHCHHBIX ypaBHeHiti ¢ https://m.edsoo.ru/126¢c4a62
rnapaMeTpom

62 CHeTeMa HEIMHCHHbIX ypaBHCHHi] ¢ https://m.edso0o.ru/13891d9f
rapaMeTpom

63 CHcTeMa HEIMHEHHbIX ypaBHCHHi ¢ https://m.edsoo.ru/6dff8ac6
apamMmeTpom

64 Tlpoctefiuiiie HEpaBeHCTBa C ABYMS https://m.edsoo.ru/544a4fc5
MEPEMEHHBIMU U UX CUCTEMBI
KonTtposbHnas pa6ora no reme

65 "YpaBHeHHs], HEPABEHCTBA M UX https://m.edsoo.ru/e26de842
cucremsbl'
[ToHsiTHE YMCIOBOM NOCIENOBATEIBHOCTH. OcBauBaTh M MPUMEHATH HWHJIEKCHBIC

66 Koneunslie u 6eckoHEeuUHbIE 0003HAYCHHS, CTPOUTH pedeBbie | https:/m.edsoo.ru/3176¢18f
MOCJIEZI0BATEILHOCTH BBICKA3bIBaHUS C  MCIOJIb30BAaHUEM
OrpanudeHHas 10CIEA0BATEIbHOCTb. TEPMHHOJIOTHH, CBA3aHHOH C MOHATHEM

67 MOoHOTOHHO Bo3pacTatoiias (yobIBaro1as) T0CIIe10BaTeIbHOCTH. ONpPenensTh BUABL |  https://m.edsoo.ru/f87d259b
[OCJIEI0BATENLHOCTh MIOCJIEIOBATENILHOCTEN:  OTpaHUYEHHAas

MIOCJIEI0BATEIBHOCTb, MOHOTOHHO
68 (-TIOCOOHI 32/1AHKA MOCNENOBATELHOCTH: BO3pacTaromas (yObiBarowmas) |  hitps://m.edsoo.ru/3d85e255

OIMCATEIbHEIN, TAOJUYHBIHN, C IIOMOIIBIO

noCICa0BAaTCIIBHOCTD. AHaHI/I3I/IpOBaTB
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(hOopMyIIbI N-TO YJIeHa, PEKYPPEHTHBIN

Apudmernueckas u reoMmeTpudecKast

69
IIPOrpeCCUun

70 Apudmernueckas 1 reomeTpudecKas
IIPOrpeccun

71 CaoiicTBa 4jI€eHOB apu(pMETHUECKON U
T€OMETPUYECKON ITPOrpeECCUit

7 CBoiicTBa 4IeHOB apu(METHUECKON U
TF€OMETPUYECKON ITPOrpeCCUit

7 ®opMyJibl n-ro wieHa apupMeTudeckoit u
reOMETPUYECKON IIPOrPECCUi

74 ®opMyJIbl N-To WieHa apuPMeTUIECKO U
TF€OMETPHUYECKON MTPOrpeCCUit

75 ®opmyJibl N-ro wieHa apupMeTHIecKoi u
T€OMETPUYECKON ITPOrpeCCUit
@opMyJIbl CyMMBI IEPBBIX N YJICHOB

76 apu(pMeTHYECKONH U TeOMEeTPUIECKOH
IIpOrpeccuit
@opMyIIBI CyMMBI IEPBBIX N YWICHOB

77 apupMETHIECKON U TEOMETPUIECKON
nporpeccui
@opMyIIbI CyMMBI IIEPBBIX N YWICHOB

78 apu(pMEeTHIECKON U TEOMETPHUIECKOM
nporpeccui

79 3amaun Ha MPOLEHTHI, 0AHKOBCKUE BKJIAIbI U
KpEIUTHI

80 3ajauu Ha MPOLICHTHI, OAHKOBCKHUE BKJIAJIBI U

bopmymy n-ro 4jieHa
MIOCJIEI0BATEIbHOCTH W
pPEKYyppEeHTHYIO (OpPMYIy U BBIYHCIATH
YJIeHbl MOCIEA0BATENIbHOCTEN, 38 JaHHbIX
3TuMH  (opMysaMu. Y CTaHABJIMBAThH
3aKOHOMEPHOCTh B MOCTPOCHUU
MOCJIEIOBATENILHOCTH, €CIIU BBIMHCAHBI
MepBbIE  HECKOJbKO €€  UJICHOB.
PacnioznaBate  apudmeTHUecKyro U
F€OMETPUUYECKYIO  TPOrPECCHH  TNpH
pasHbIX croco0ax 3amaHus. Pemath
3aJla4M C WCIMOJIb30BaHWEM (HOPMYI N-To
YJieHa apudmeTnueckoit u
T€OMETPUYECKON IIPOrPECCUM, CYMMBI
MEepBBIX N 4jeHOB. M300paxarh YJICHBI
MOCJIEIOBATEILHOCTH ~ TOYKaMHM  Ha
KOOPJIWHATHOMN IIJIOCKOCTH.
PaccmatpuBaTth mpuMepsl MPOLECCOB U
SIBJICHUU u3 peanbHOM YKW3HU,

UILTIOCTPUPYIOLIHE W3MCHCHHE B
apupMeTHIECKON MPOTPECcCHH, B
reOMETPUYCCKON IPOTPECCHHU;
n300paXkaTh COOTBETCTBYIOIIUE

3aBUCHMOCTH  Tpaduyecku. Pemath
3aJlayd  HAa TPOIICHTH, OAaHKOBCKHE
BKJIaJbl U KpenutoBanue. [IpencraBisaTh
OCCKOHEYHBIC TEPUOIUYECCKHE NIpoOUu B
BUIE OOBIKHOBEHHBLIX. 3HAKOMHTLCS C
MMOHSTHEM CXOIUMOCTH

https://m.eds00.ru/a996f566

https://m.edsoo.ru/7fa5247d

https://m.edsoo.ru/ff32¢8c7

https://m.edsoo.ru/c898ecd6

https://m.edsoo.ru/83f15133

https://m.edsoo.ru/eb3375ff

https://m.edsoo.ru/4e4246b2

https://m.edsoo.ru/4e7e6d86

https://m.edsoo.ru/c7bbde59

https://m.edsoo.ru/d786bac5

https://m.edsoo.ru/b7a43889

https://m.edsoo.ru/1b395f36
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KpEIIUTHI

MMOCJICO0BATCIIBHOCTH, HAXOAUTH CYMMY

3amaun Ha MPOLEHTHI, 0AHKOBCKHUE BKJIAIBI U OECKOHEYHO yObIBaroLIEH

81 p . https://m.edsoo.ru/9fd729¢cc
KPEUTHI r€OMETPUYECKON MIPOTPECCHUMU.
3amaun Ha IPOLICHTHI, 0AHKOBCKHE BKJIAIbI U IlpuMenATs  METOA  MaTeMaTHYeCKOH _

82 KpeuTH MHIyKIOUHA. 3HAKOMHTBCS C HCTOPUEH https://m.edsoo.ru/79ad6469
3ajayu Ha NPOLEHTHI, 0AaHKOBCKHUE BKIAIbI U PasBUTHA MATCMATHIH.

83 P ’ https://m.edsoo.ru/8423f4cc
KpPEIIUTHI
3amaun Ha MPOLEHTHI, 0AHKOBCKHUE BKJIAIBI U

84 p https://m.eds00.ru/9b6b9587
KpPEJIUThI
3amaun Ha POLICHTHI, 0AHKOBCKHE BKJIAIbI U

85 https://m.edsoo.ru/def7ee3d
KpPEIAUThI
[IpencraBinenue 0 CXOIUMOCTH
MOCJIeI0BATEIILHOCTH, O CyMMHUPOBAaHUH

86 . . https://m.edso0.ru/5b8¢3¢39
OECKOHEYHO yOBIBAIOIIECH T€OMETPUIECKOM
MIPOTPECCUU
[IpencraBinenue 0 CXOIUMOCTH
MOCIEI0BATENBLHOCTH, O CYMMHUPOBAHUH

87 . y p . https://m.edsoo.ru/75b867de
0eCcKOHEYHO yObIBaIOIEei reoOMEeTprUIeCcKOn
MIPOTPECCUU

88 MeTto MaTeMaTUYECKON UHITyKIIUU https://m.edsoo.ru/76¢218be

89 Meton MaTeMaTUYECKON MHIYKIIMHT https://m.edso0.ru/b917988d
KonTtpoJsbHnas pa6ora no reme

90 "YucJioBBIE OCJIEI0BATEILHOCTH 1 https://m.edsoo.ru/d217¢375
nporpeccun"
Kopens n-ii crenenu. CBoiicTBa KOpHA N-H DopMyIUPOBATH OIT HUS KOPHS h-

91 p p . OpMYyJMPOBATL OLpEACe op https://m.edsoo.ru/3c9aad2¢c
CTCIICHHU M CTCIICHM M CTCICHHU C pallMOHAJIbHBIM

92 Kopens n-it crenenu. CBolcTBa KOpHA n-H nokasareneM. I[Ipumensars omepanmio | https:/m.edsoo.ru/ef3cb4b4
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CTCIICHU

Kopens n-ii crenenu. CBoiicTBa KOpHS n-i

H3BJICUYCHUS KOpHiA n-u CTCIICHHU,
HCIIOJIb3YA Ipu HeO6XO,Z[I/IMOCTI/I

93 https://m.edsoo.ru/f73ab7ec
CTeIeHH KalbKyJISITOp.  BBUMCHATH  3HAauYEHUE
94 CreneHsb ¢ palioHaJIbHBIM MTOKA3aTeNeM U e€ CTCIHCHHU C pallHOHAILHBIM HOKA3aTCICM. httos:/fm.ed 1e86b9c
o U S://M.CdS00.1u/ 1€3€0YC
CROMCTRA OneHuBaTh  3Ha4eHWe  KOpHsA  n-if | 1UPSJ//M.CAS00.ru/ 1€8€byCy
N CTEIICHH, 3HAYCHUE CTCTICHH  C
CreneHb ¢ parioHaIBHBIM TTOKA3aTeIeM U e€
95 CBOCTRA paroHa bHBIM TIOKa3aTeJieM IeNbIMU | https://m.edsoo.ru/88cf283f
BOKCTB
» 9UCIIaMd M JISCATUYHBIMHU  JIPOOSMHU.
CreneHsb C paluoHaIbHBIM MTOKA3aTENeM U €€ C
96 . paBHHBATh u YHOPAOYUBATD | https://m.edsoo.ru/625¢218f
CBOICTBa ALPS.//M.CdS00.IWDLOCL 101
paloHaibHbIE W HppalloHalIbHbIE
ToxnecTBeHHBIC IPEOOPa3OBaHUs YKcia, 3alMCaHHBIE C MOMOIIBIO KOPHS
97 BBIPAXXEHUH, COAEPIKALLIUX KOPEHb N-1 n-i CTEIIeHH, CTEIICHN C PalHOHAIBHBIM https://m.edsoo.ru/67fd8fdb
CTCUCHA MOKa3aTeJIeM. BoImosHsTh
ToxaecTBeHHBIE MpeoOpa3oBaHUS TOXKIECTBEHHBIC npeodpa3oBaHus
98 BBIpaKEHHUH, COIEPIKAIINX KOPEHb N-i BBIPKEHUS, COACPIKAIIET0 KOPeHb n-if | https:/m.edsoo.ru/7243cec6
CTETIeHH CTCTICHH, CTENCHb C PalMOHAIHHBIM
ToxnecTBeHHBIE TPEOOPA30OBAHKSA nokaszarenaeM. 3HaKOMHUTBCA C MCTOpHEH
99 BBIPAKEHUI, COIepKaIUX KOPEHb N-i Pa3BUTHS MATEMAaTUKU https:/m.edsoo.ru/fbed7169
CTCTICHH
ToxnecTBeHHbIE MpeoOpa3zoBaHUs
100 BBIPAKCHUM, COAEPIKALLUX CTEIIEHb C https://m.edsoo.ru/4f46516d
paIoHaIbHBIM MTOKa3aTeIeM
ToxnecTBeHHbIe MpeoOpa3zoBaHUs
101 BBIPAYKEHHM, COIEPIKALLUX CTEIIEHb C https://m.edsoo.ru/192a9¢6¢
paloHaIbHBIM MTOKa3aTeIeM
KonTpoabHas padora no teme "CreneHb
102 " https://m.edsoo.ru/76bebead
¢ PallMOHAJIbHBIM MOKA3aTeJIeM
103 [ToBTOpenue u 06061eHne. Yncna u OnepupoBaTh MOHATHEM  4YHCJIOBOro | https://m.edsoo.ru/7df5ddb9
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BBIUUCIICHUS (3aITUCh, CPABHEHUE, ICHCTBUS
C IEHCTBUTENBHBIMU YHCIAMHU, YUCIIOBAS
npsiMast )

104

[ToBTOpenue u 06061eHue. Yucna u
BBIUMCIICHUS (3aITUCh, CPABHEHUE, ICHCTBUS
C JCHCTBUTEIBHBIMH YHCIAMH, YHCIIOBAS
npsiMast )

105

[ToBTopenue u o6o0menue. Ynucna u
BBIYKMCIICHUS (TPOLICHTHI, OTHOIICHHS,
MIPOIOPLIUN)

106

[ToBTOpenue u 0606menue. Yncna u
BBIYHCIICHUS (TTPOLIEHTHI, OTHOIICHUS,
IIPOIOPLINN)

107

[ToBTOpeHue u 06o0menue. Ynucna u
BBIYMCIICHUS (PEIICHUE 33714 U3 PeallbHOM
KU3HH)

108

[ToBTOpenue u 0600menue. Ynucna u
BBIUUCIICHUS (PELICHHE 3a1a4 U3 peallbHOU
YKU3HH )

109

[ToBTOpenue u 06061eHue. Yucna u
BBIUYMCIICHUS (OKPYIJIEHHE, TPUOIIHKEHHE,
OIICHKA)

110

[ToBTOpenue u 06061meHue. TekcTOBbIE
3aga4n (peleHne TEKCTOBBIX 3aa4
apuMeTHIeCKUM U alreOpandecKum
crioco6amu)

111

[ToBTOpenue u ob6oomenue. TekcToBbIe
3a7auu (peIIeHre TEKCTOBBIX 3a71a4

MHOXECTBA. AKTyanu3upoBatb
TEPMUHOJIOTUI0O M OCHOBHBIE JEHCTBUS,
CBA3aHHBIE C YHCIAMHU: HaTypallbHOE
YHUCJIO, MPOCTOE U COCTABHOE YHUCIO,
JNEIUMOCTb HaTypaJIbHbIX qucer,
MPU3HAKU JIEIUMOCTH, II€JI0€ YHUCIIO,
MOJIYJIb  YHCIIa, OOBIKHOBEHHAs |
necsTUYHas JpoOb, CTAaHIAPTHBIA BH]
yucia, apuPMETHYeCKUid KBaJIpaTHBIN
KOpEHb. BrimmonuaTe JIeHCTBHS,
CpPaBHUBATh U YHOPSAJOYMBATH YHUCIHA,
MPEACTABIATh YKCIIa Ha KOOPAMHATHOU
NpSIMOM, OKPYTJSATh YUCIA; BBIMOJIHATH
NPUKUIKY W OLEHKY  pe3yJibrara
BbIUMCIICHU. Pemars mnpakTuyeckue
3aJa4M, COJEpIKaIlhe MNPOLEHTHI, JI0JH,
YaCTH, BBIPAXKAIOIIAE  3aBUCHMOCTH:
CKOPOCTb — BpEMsI — pacCTOsSIHUE, 1I€Ha —
KOJIMYECTBO — CTOUMOCTbh, 00BEM pabOoThI
— BpeMsI — MPOU3BOJIUTEIBHOCTh TPYJa.
Pa3bupats peanbHbIe JKU3HEHHbIE
cuTyanuu, GopMyIupoBaTh X Ha S3BIKE
MaTEeMaTHKH, HaxoJUTh  pEUICHUE,
MpUMEHSSE MaTeMaTHYECKUW ammapar,
WHTEPIPETHPOBATH PE3YibTAaT.

Pemrate TEKCTOBEIE 3aJa4u
apu(pMeTHUYeCKuM CrnocoOOM; H3BIIEKATh
HeoOX0uMbIe TaHHbBIE, IPECTABICHHBIC
B BepOanpHOM,  rpaduyeckoM U

https://m.edsoo.ru/87a269¢1

https://m.edsoo.ru/6b4675ee

https://m.edsoo.ru/lelfead4

https://m.edso0.1ru/9fa7656d

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

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

https://m.edsoo.ru/e8868ac8

https://m.eds00.ru/6427bc68
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apu(pMETUYECKUM H aJIreOpandecKum
crioco6amu)

112

[ToBTOpenue u 0606meHue. TekcToBbIC
3a/1auu (peleHrne TEKCTOBBIX 3a1a
apuMETUUECKUM H aJITeOpandecKum
crioco6amu)

113

[ToBTOpeHue u 06061meHue. TekcTOBbIC
3a/1auu (pelleHrne TEKCTOBBIX 3a/1au
apuMeTHIeCKUM U alreOpandecKum
crioco6amu)

114

IToBTopenue u o606menue. TekcToBble
3ajauu (pereHne TEKCTOBbIX 3a1a4
apu(METHYECKUM U areOpanyecKium
criocobamu)

115

IToBTopenue u o606ueHue. TekcToBble
3aJaun (peleHne TEKCTOBbIX 3a1a4
apu(pMETHYECKUM U areOpanyecKium
criocobamu)

116

[ToBTOpEeHME M 0OOOIIECHNE.
AnreOpanuecKue BbIPKEHHS
(mpeobpazoBanue anreOpanyecKux
BBIPAXXEHUH, COJIEPIKAIUX CTETIEHb C LIEIBIM
MOKa3aTeJIeM)

117

[ToBTOpEeHME M 060OIIECHNE.
AnreOpanuecKre BRIPaKESHUS
(mpeobpazoBaHue anreOpanyecKux
BBIPKEHUH, COJICPIKAIINX CTETICHb C LIEJBIM
MOKa3aTeJIeM)

TabmuyHOM BHAE. Pemath TEKCTOBBIC
3aa49u c ITOMOIIIBIO BBCICHUS
MEPEMEHHBIX, COCTaBJISITh YypaBHEHUS,
HEPAaBEHCTBA, CHCTEMbl YpPaBHEHHN U
HEPABEHCTB I10 YCIOBHIO 33/1a4H.

OnepupoBarh TMOHSATUSMHU: CTEHCHb C
LEJBIM TOKa3aTeaeM, apuPpMEeTHIECKUi
KBaJIpaTHBIN KOPCHb, MHOTOYJICH,
anreOpandeckass  apoOb,  TOXIIECTBO.
BrimonHsTh OCHOBHBIE JICUCTBUS:
BBITIOJIHATh  pacdeTbl 1o  (opmyam,
peoOpa3oBLIBAThH LieIIbIe,
IpOOHOPAIIMOHABHBIE  BBIPAXKECHHS U
BBIPKEHUS C KOPHSIMH, PEaTU30BLIBATH
pazioxeHue MHOTOYJICHA Ha
MHOXUTEIM, B  TOM  4YHCIE C
WCIIOIb30BaHUEM  (OpMyJT  pa3HOCTH
KBaJpaToB, CYMMBl W Pa3HOCTH KyOOB,
KBaJpaTa CyMMBI M pa3HOCTH, KyOa
CYMMBI u Pa3HOCTH; HaXOIUTh
JOMYCTHMBbIE 3HAYEHUS TIEPEMEHHBIX IS
IpOOHO-paIMOHATEHBIX BBIPKEHUH,
KOpHeH. MonenupoBarb € IOMOLIBIO
(bopMyIT peasbHBIC MTPOILIECCHI U SIBIICHUS.
OnepupoBaTh TOHATHUAMHU:  (YHKITHS,
rpaduk  QyHKIUU, HyIH QYHKINAH,
MIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
MIPOMEXKYTKH BO3PACTaHUS, IPOMEKYTKH
yObIBaHUS, HAHOOIbIIIEe W HAaUMEHbIIIEe

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

https://m.edsoo.ru/92d1d593

https://m.edsoo.ru/4f744412

https://m.edsoo.ru/fdc361b5

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

https://m.edsoo.ru/1943b93e
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118

[ToBTOpEeHME 1 0600IIECHNE.
AnreOpanyecKkue BhIpaKCHUS
(mpeobpazoBaHue anreOpanvaecKux
BBIPKEHUH, COIEPIKAIINX CTENEHB C LEeTbIM
MOKAa3aTesIeM)

119

[ToBTOpEeHME M 000OIIECHNE.
Anrebpanyeckue BbIpaKeHUS
(mpeobpazoBaHue anreOpanvdecKux
BBIpKEHUH, coiepKaiuxX apupMeTHIeCKHii
KBaJIpaTHBIN KOPEHB)

120

[ToBTOpEeHME M 060OIIEHNE.
Anrebpanyeckue BbIpaKEHUS
(mpeobpazoBaHue anreOpanvaecKux
BBIpKEHUH, coiepKaiux apupMeTHIeCKHii
KBaJIpaTHBIN KOPEHB)

121

[ToBTOpeHme 1 0600IIEHNE.
Anrebpanueckue BbIpaXKeHUs
(mpeoOpa3oBaHue anreOpanyecKux
BBIpA)XXEHUH, coliepKaiux apudMeTHuecKuit
KBaJIpaTHBIN KOPEHB)

122

[ToBTOpEeHMe 1 0600IIEHNE.
AnreOpanuecKue BRIPaKESHUS
(mpeoOpa3zoBaHue LETBIX U IPOOHO-
palMOHAIBHBIX BBIPAXKEHUH )

123

[ToBTOpeHue u 060061IeHNE.
AnreOpanuecKkue BRIpaKCHUS
(mpeobpazoBaHue IETBIX U APOOHO-
paIoHaIbHBIX BBIPAKEHUN)

3Ha4YeHUs (YHKIUH. AHAIW3UPOBATH,
CpaBHUBaTh,  OOCYXJIaTh  CBOICTBa
byHKIUH,  CTpOUTh  UX  Tpadukw.
OnepupoBaTh  HOHATUAMHU:  TpsAMAs
MPONOPLUOHAIBHOCTb, oOpartHas
MPONOPIHUOHAIBHOCTD, JTUHEHHAS
byHKUMsA,  KBagpaTU4Has  (QYHKIHSA,
napabona, runepbona. Hcmonb3oBath
rpaduKy  JUISL  OTIPENETICHUS CBOWCTB,
MPOIECCOB M 3aBUCUMOCTEH,  IJIst
pemieHusl 3agad M3 JAPYruX Y4eOHBIX
NpeIMEeTOB U peajbHOW  KHU3HU;
MOJICTTUPOBATh C TMOMOIIBI0 TpaduKoB
peaibHbIE  TPOIECChl U SIBJIICHUA.
Beipaxkate popMmynamMu  3aBHCHMOCTH
MEXJy BEIMYMHAMH, MOJICITHPOBATH
peabHbBIE TIPOIIECCHI

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

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

https://m.edsoo.ru/aSae21de

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

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

https://m.edsoo.ru/8d9d394a
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[ToBTOpEeHME 1 0600IIECHNE.
AnreOpanyecKkue BhIpaKCHUS
(mpeobpazoBaHue IETBIX U APOOHO-
paIoHaIbHBIX BBIPAKEHUN )

125

[ToBTOpeHue u 060061IEeHNE.
AnrebpanyecKue BEIpaKCHUS
(mpeobpazoBaHue METBIX U APOOHO-
palMoOHaIBLHBIX BBIPAKCHUH )

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

126

[ToBTOpeHue u 06001IEeHNE.
Anrebpanyeckue BeIpaxeHHs (pa3ioxKeHHe
MHOT'O4WJIE€Ha Ha MHOXHTENH, B TOM YHUCIIE C
HCMOJIb30BaHUEM (DOPMYJI COKpAILIEHHOTO
YMHOXECHHS )

https://m.edsoo.ru/d556bd7a

127

[ToBTOpEeHune u 06001IEeHNE.
Anrebpanyeckue BeIpaxeHHs (pa3ioxKeHne
MHOTI'O4JIEHa Ha MHOXHTENH, B TOM YHUCIIE C
HCIOJIb30BaHUEM (POPMYJI COKpAILIEHHOTO
YMHOXECHHS )

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

128

[ToBTOpeHue u 06001IEeHNE.
AnrebGpanyeckue BeIpaxeHus (pa3ioxKeHne
MHOTI'OWJI€Ha Ha MHOXHTENH, B TOM YHUCIIE C
HCIOJIb30BaHUEM (POPMYJI COKpAILIEHHOTO
YMHOXEHHSI )

https://m.edso0.ru/39d944cc

129

[ToBTOpeHue u 06001IEHNE.
Anrebpanyeckue BbIpaXeHUS
(MonmenupoBaHUE C TOMOIIBIO (hopMyIT
pEaTbHBIX MTPOIIECCOB U SIBICHUI)

https://m.edsoo.ru/242dfbcb

130

@yHKIMH (IOCTPOEHUE, CBOWCTBA

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

https://m.edsoo.ru/884cb9bd
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M3YUYEHHBIX (DYHKITHIN)

[ToBTrOopenue u o6o0menue. PyHKIUU

https://m.edsoo.ru/9ec2a3 59

https://m.edsoo0.ru/364b8128

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

https://m.edsoo.ru/f337159d

131 (mocTpoeHue, CBOMCTBA U3yUEHHBIX 1
byHKITHI)
IToBTOpenue u o6o0meHue. PyHKIUU

132 (mocTpoeHue, CBOMCTBA U3yUEHHBIX 1
byHKIHI)
[ToBTOpenue u 0600meHrne. PyHKIUN

133 (rpaduueckoe perieHrue YpaBHCHHA U UX 1
CUCTEM)
[ToBTOpenue u 06o61eHue. yHKIUU

134 (rpaduueckoe pernieHrue ypaBHCHHN U UX 1
CHUCTEM)

135 Hrorosasi kKoHTpoOJIbHAsI padoTa 1

136 [ToBTOpenue u 0600menne. PyHKITUN 1

(MozmenpoBaHue peabHBIX MPOLIECCOB)

https://m.edsoo.ru/9¢379a41

https://m.edsoo.ru/dcb47dca

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

136
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6. MIPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJBHOU TIPOT'PAMMOBI

7 KIIACC
Kon .
IIpoBepsiemble nMpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI
NPOBePSIEMOro .
00pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOTI'O 00111er0 00pa30BaHus
pe3yiabTarta
1 Yucna 1 BBIYUCICHUS
11 BbInonHATe, coueTas ycTHblE M NUCbMEHHBbIE NPUEMBI, apU(MeTHUecCKue
’ JeMCTBUSA C pallMOHAILHBIMU YU CIIAMU
HaxonuTe 3HaueHUs] YUCIIOBBIX BBIPAKECHUH, NMPHUMEHSATh pa3HOOOpa3HbIC
1.2 crocoObl M NpUEMBI BBIUMCICHMUSI 3HAYEHUH JPOOHBIX BBIPAXKEHUH,
coJiepKaliux OObIKHOBEHHbBIE U IECATUYHbBIE 1pOOU
[Tepexoauts OoT oHON (OPMBI 3aIIUCH YHCET K JAPYroi (mpeodpa3oBbIBaTh
1.3 JECATUYHYIO0 ApoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO AECATUYHYIO IPOOH)
1.4 CpaBHMBATh U yHOPSII0YMBATh pallMOHAIbHbIE YHCIIA
1.5 OKpyriaTh uyncia
BbINONHATE NPUKUAKY U OLEHKY pe3yibTaTa BbIYMCIECHUH, OLICHKY
1.6 3HAYeHUH YHCIIOBBIX BBIPAKEHHH. BBHIMONHATE AEHCTBUS CO CTENEHIMH C
HATYpPaJbHBIMH [TOKa3aTeIIMU
17 [IpuMeHATh NpU3HAKU  AEIMMOCTH, PA3JIOKEHHE HAa  MHOMKUTEIU
' HaTypaJbHbIX YHCE
Pemate mpakTHKO-OpUEHTHPOBAHHBIE 33Jaud, CBS3aHHBIE C OTHOIICHHEM
18 BEJINYVH, MPONIOPIIMOHAITEHOCTHIO BEJIMYHH, MIPOIICHTaMH,
' UHTEPIPETHPOBATh PE3yNbTAThl PEIIeHHs 3a7ad ¢ Y4ETOM OTpaHWYCHHUH,
CBSI3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX OOBEKTOB
2 AnrebpanuecKue BHIPAXKECHUS
)1 Hcnonb3oBath anredpandyeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHATh
' e€ B IIpoliecce OCBOCHMS yueOHOro MaTepuana
29 Haxonute 3HaueHHs: OYKBEHHBIX BBIPOKEHHH TNPH 33JaHHBIX 3HAYCHUIX
' HIePEMEHHBIX
3 BomonHaTe  mpeoOpa3zoBaHMs  LIEIOTO  BBIPRXKEHHUS B MHOTOWIEH
' MPHUBEICHUEM TIOJIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
54 BbINONHATE yMHOXKEHHE OJHOWIEHAa HAa MHOTOYIEH M MHOIOWIeHa Ha
’ MHOT'O4JIEH, IPUMEHATh (POPMYJIbI KBaJIpaTa CyMMBI M KBaJipaTa pa3HOCTH
OcCymiecTBIATh Pa3JIOKEHHE MHOTOWICHOB HAa MHOXKHTENH C TIOMOUIBIO
2.5 BbIHECEHHS 3a CKOOKM OOIIEro MHOMHUTENS, TPYNIHUPOBKU CIaraeMblX,
npuMeHeHUs (OopMyJI COKPALIEHHOTO YMHOKEHUS
6 [IpumeHnsTh MpeoOpa3oBaHKsl MHOTOYICHOB JJISl PELICHUS PA3JIMYHbIX 3a7a4
) U3 MaTeMaTHKH, CMEXHBIX MPEJMETOB, U3 PEANBbHON MPAKTUKH
2.7 Hcnonb30BaTh CBOWCTBA CTENEHEH C HATypaJbHBIMU IOKAa3aTeNsIMHU IS




npeoOpa30BaHUsI BRIPAKEHUN

ypaBHCHI/ISI 1 HCPABCHCTBA

3.1

PemaTe nuHEHHBIE YpaBHEHMsI C OJHOM NEPEMEHHOW, NMPUMEHSS NpaBUIIA
nepexosa OT MCXOJHOTO ypaBHEHUS K paBHOCWIBHOMY eMmy. [IpoBepsts,
ABJIAETCS JIM YMCIIO KOPHEM YpaBHEHUS

3.2

[TpumeHsTh TpadguuecKkue METOABI NMPU PEIICHUH JIMHEHHBIX YpaBHEHUH U
UX CUCTEM

3.3

[Tonbupars npuMepsl Map YuUCelN, SBJSAIOMIUXCA PpEIIeHHEeM JIMHEHHOTo
YPaBHEHHUS C ABYMs [IEPEMEHHBIMU

3.4

CtpouTh B KOOPJIWHATHOW IUIOCKOCTH TpauK JIMHEHHOTO ypaBHEHHS C
IBYMsl TIEPEMEHHBIMH; TOJB3YSICh TpaduKOM, NPUBOIUTH MPUMEPHI
pelleHus ypaBHEHUS

3.5

Pemats cuctembl ABYX JIMHEHWHBIX ypaBHEHUW C JBYMsI MEpEMEHHBIMHU, B
TOM 4ucIie rpadguyecKku

3.6

CocraBisiTh M pellaTh JIUHEMHOE YpaBHEHHWE WIIM CUCTEMY JIMHEHHBIX
YPaBHEHUN IO YCJIIOBMIO 3aJa4d, MHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJa4H{ ITOJYyYEHHBIN pe3yJIbTar

Koopaunats! u rpaduku. OyHkunu

4.1

N300paxaTh Ha KOOPIMHATHOW MNPSAMON TOYKH, COOTBETCTBYIOILKE
3alaHHBIM ~ KOOpJAMHATAaM, JIy4HM, OTPE3KH, WHTEPBAJIbl, 3aIllACHIBATH
YHCJIOBBIE TPOMEXKYTKH Ha AJIreOpandeckoM sI3bIKe

4.2

OtmMmeuatsh B KOOpHHHaTHOﬁ IJIOCKOCTH TOYKHU I10 3aJaHHBIM KOOpAWHATAM

4.3

Crtpowuts rpaduku muHeHHBIX GyHKIMH. CTpouTh rpaduk QyHKIMu y = [X|

4.4

OnwuceiBaTh C TOMOLIBI0 (DYHKIMIA HM3BECTHBIE 3aBUCHMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSIHUE, LIEHY, KOJIMYECTBO, CTOUMOCTb,
IIPOU3BOJUTENBHOCTD, BpeMsl, 00bEM pabOThI

4.5

Haxoaute 3HaueHne GyHKIMM [0 3HAYSHUIO €€ apryMeHTa

4.6

[Tonumatp rpaduyueckuii cnoco0® mpeacTaBieHUs U aHajau3a WH(OPMALNH,
U3BJIEKaTh W HMHTEPIPETHPOBAaTh HMH(OPMAIMIO M3 TIpaUKOB peabHBIX
IPOLIECCOB U 3aBUCUMOCTEH

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOTI'0 00111er0 00pa30BaHus

Yucna ¥ BEIYUCIIEHUSA

1.1

Hcronp30BaTh HayaJlbHEBIC MMPEACTABICHHUA O MHOXCECTBC I[CﬁCTBPITCJ'IBHBIX
qucesl Uil CPpaBHCHUA, OKPYIJICHUS U B]':»I“IPICJ'IGHPIIZ, I/1306pa)KaTB
JeHCTBUTENIBHBIC YUCIa TOYKAMHU Ha KOOpI[I/IHaTHOI\/’I HpHMOﬁ

1.2

[IpuMeHsTh MOHATHE apUPMETUYECKOTO KBAJIPaTHOIO KOPHS, HAXOJIWUTh
KBaJpaTHbIE KOPHHM, HCHONb3ysd @pPU HEOOXOIUMOCTH KaJIbKYJIATOP,




BBITIOJIHATH Hp606p330BaHI/I$I BBIpa)KeHI/II\/’I, COACpIKAIMMUX KBaJAPATHLIC
KOPHH, UCTOJIb3Yysl CBOMCTBA KOPHEH

1.3

Hcnonp3oBaths 3anucu 6OJIBIlII/IX 1 MaJIbIX YUCEJI C MOMOIIBIO ACCATUYHBIX
npobeii u creneneit yncna 10

AnreGpanyeckre BhIpaKeHHUs

2.1

[IpuMeHATh TOHATHE CTENEHHM C IEJNbIM IO0Ka3aTeJIeM, BBINOJIHATD
npeoOpa30BaHMsl BRIPAXKEHUHN, COJIEPKAIIMX CTEMEHHU C IEIBIM MTOKa3aTeIeM

2.2

BEINOMHATE TOKAECTBEHHBIE MPEOOPa30BaHUS PALMOHAIBHBIX BBIPAKECHHN
Ha OCHOBE TpaBWJ JCHCTBUI HaJl MHOTOWICHAMH M alreOpandyecKuMU
IpodsMu

23

PaCKJ'IaI[BIBaTB KBa,Z[paTHBIfI TpéXLIJ'IeH Ha MHOXXHUTCIN

24

[TpumensTh peoOpa3oBaHus BBIPAKECHUH Il PEIICHHs PAa3TUYHBIX 3a7a4
13 MaTEMaTUKH, CMEXHBIX IIPEAMETOB, U3 PEAIbHON IPAKTUKHU

YPaBHeHI/IH 1 HCPABCHCTBA

3.1

Pemarp nuHeliHble, KBaJpaTHbIE YpaBHEHUS] U pallMOHAJIbHbIE ypaBHEHUS,
CBOJSIIIMECS K HUM, CUCTEMBI IByX YPaBHEHUH C IBYMsI IEPEMEHHBIMU

3.2

IIpoBOANUTE MPOCTEHIINE UCCIIENOBAHNS YPABHEHUM U CUCTEM YPABHEHUH, B
TOM YHCJIE€ C MPUMEHEHUEM TpadUuecKuX MpeaCTaBlIeHH (YCTaHABIMBATD,
MMEET JIM YPaBHEHUE WM CHCTEMa YPaBHEHHU PEIICHMS, €CIM UMEET, TO
CKOJIBKO, ¥ TIpOYEee)

3.3

[TepexoauTs OT CIOBECHON (OPMYIHPOBKH 3a1aud K €€ anredpandeckoi
MOJCJIA C IIOMOIIBbIO COCTABJICHHS YPaBHEHUs WIM CHUCTEMBl YPaBHECHH,
UHTEPIPETUPOBATh B COOTBETCTBMM C KOHTEKCTOM 3a7a4d IIOJIy4EHHBIN
pe3ynbTar

3.4

[TpuMeHATh CBOWCTBA YMCIOBBIX HEPAaBEHCTB MJISi CPABHEHUS, OLICHKH,
pelars JIMHEHHBbIE HEPABEHCTBA C OJHOW NEPEMEHHOM M MX CHCTEMBI,
JaBaTh TpapUUecKyr0 WIUTIOCTPAIMI0 MHOXKECTBA PEIICHHI HEepaBEeHCTBA,
CUCTEMBI HEPABEHCTB

DyHKIMU

4.1

[ToHuMaTth U UCIIONIB30BATh (PYHKIMOHAIBHBIE OHATHS U SI3BIK (TEPMUHBL,
CUMBOJIMYECKHE O0O3HAUEHHUs), OMNpelNeisITh 3HaueHue QYHKIUU 110
3HAYEHUIO apIyMEHTa, OIIPEJeIIATh CBOMCTBA (PYyHKIMHU 110 €€ rpaduky

4.2

Crpouts rpaduku 3eMeHTapHbIX (YHKIUN BUA:
y =k/x

, Yy =X’y = x°, y = [X|, onuchIBaTh CBOMCTBAa YMUCIOBOM (PyHKUMU 1O €€
rpaduky

9 KUIIACC

Kon
NMPoBePsSIeMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTeJbLHOI MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus




Yucna ¥ BEIYUCIIEHUS

1.1

CpaBHI/IBaTL " ynopsaaounBaTh palluOHAJIbHBIC 1 UPPALIMOHAIIBHBIC YHCJIa

1.2

BrImonsaTs apI/I(bMeTI/I‘IeCKI/Ie ﬂeflCTBHH C paluOHAJIBbHBIMH YHCJIAMU,
coucTad YCTHBIC U IIHMCBMCHHBIC HpI/IéMBI, BBINIOJIHATG BBIYHMCICHUA C
HppanuoOHaJIbHBIMU YHUCJIaMHU

1.3

HaxomuTe 3HaueHHs CTENEHEH C MEeNbIMU IOKAa3aTeIMU U KOPHEH,
BBIYMCIIATH 3HAYCHUS YUCIIOBBIX BBIPAKCHUN

1.4

OKpyrisaTh JEHCTBUTENIBHBIE YHUCIA, BBINONHATH HNPUKUAKY pE3yJbTara
BBIYMCIICHUM, OLIEHKY YMCIIOBBIX BBIPAXKEHUN

ypaBHeHI/If{ N HCPAaBCHCTBA

2.1

Pemate nuHENHBIE M KBaJpaTHbIE YPaBHEHHs, YPAaBHEHUs, CBOJALIUECST K
HUM, IIPOCTEUIINE TPOOHO-pallMOHAIbHbBIE YPaBHEHUS

2.2

PemaTte cuctemsl IByX JMHEWHBIX YPAaBHEHUW C JIBYMS NEPEMEHHBIMU U
CHUCTEMBI JBYX YPaBHEHUW, B KOTOPBIX OJIHO YpPaBHEHHUE HE SBIACTCSH
JIMHEUHBIM

23

Pemrate TexcTOBEIE 3aJa4un anre6panquKI/IM CcImocodboM ¢ IIOMOIIBIO
COCTaBJICHUA YPAaBHCHUA WX CUCTEMbI [IBYX ypaBHeHI/Iﬁ C JAByMsA
MNEPpECMCHHBIMU

24

IIpoBONTE MPOCTENIINE UCCIIETOBAHNS YPABHEHHUM U CUCTEM YPABHEHUH, B
TOM 4HUCJIE€ C TNPUMEHEHHEM TrpaduuecKux MpeIcTaBIeHU (Hanpumep,
YCTaHABIIMBATh, UMEET JIM YPABHCHHE WM CHCTEMa YPaBHEHUH pELICHMS,
€CJIM UIMEET, TO CKOJIBKO)

2.5

Pemarp nuHeliHble HepaBeHCTBa, KBaJpaTHbIE HEPaBEHCTBAa, M300pakaThb
pEelIeHNE HEPABEHCTB HA YHCIOBOM MNPSIMOW, 3amUCBHIBAaTh PEIICHHE C
MIOMOILBIO CUMBOJIOB

2.6

Pemate CHUCTCMBI JIMHEHHBIX HCPAaBCHCTB, CHUCTCMBI HCPAaBCHCTB,
BKJIIOYAOMIUEC KBAAPATHOC HCPABCHCTBO, H306pa)I(aTI) peICHUC CUCTCMBI
HCPAaBCHCTB Ha YHCJIOBOM HpﬂMOfI, 3aIlIMCbIBaTh PEIICHUE C ITOMOULIBIO
CHMBOIJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUU PA3JIMYHBIX 3a1a4

DyHKIUU

3.1

Pacno3naBate (QyHKIMH HM3Y4eHHBIX BHJOB. IloKa3bIBaTh CXeMaTHYECKU
pacroyio)keHue Ha KOOPAWHATHOH IUIOCKOCTH TpaduKOB (YHKUIMH BHUA:
y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCHMOCTH OT 3HAYCHHUI
K03 (UIIMEHTOB, OMKUCHIBATh CBOMCTBA (PyHKIINI

3.2

[Toka3pIBaTh CXEMaTHYECKU PACIIOJIOKEHHE HAa KOOPJMHATHOW IJIOCKOCTU
rpadukoB QyHKIMH BUIa y = VX, y = |X| ¥ ONMCHIBaTh CBOMCTBA (DyHKIMI

3.3

Ctpoutb 1 u300pakaTh CXeMaTHYECKU rpaUKu KBaJApaTHUHBIX (PYHKLIUMH,
OTMKCHIBATh CBOMCTBA KBaAPATUUHBIX (DYHKIUHI MO UX rpadukam

3.4

Pacno3naBate KBagpaTHUHYIO QYHKIHUIO 1O (hopMyIie, TPUBOIUTH IPHUMEPHI
KBaJIpaTUUHBIX QYHKIUHN U3 peaabHON KU3HU, PU3UKU, TEOMETPUN

ApI/I(I)MCTI/I‘{eCKaH N TCOMCTPHUYICCKAA MIPOTpeCCUU




Pacno3naBaTh apupMETHUECKYI0 M T€OMETPUYECKYIO0 MpPOrpeccuu Mpu

41 pasHBIX criocobax 3a1aHus
BBINONHATE  BBIUKCICHUS C KCIOJb30BaHWEM (GOPMYJT 7-TO  YJICHA
4.2 apu(METHUECKOM M TEOMETPHUUYECKOM Nporpeccuii, CyMMBI NEpBBIX n
YJICHOB
43 N300pakaTh YJICHBI TOCJIECIOBATEIBHOCTH TOYKAMH HA KOOPJAMHATHOMN
’ TUTOCKOCTH
Pemrate 3amaun, CBS3aHHBIC C YHCIIOBBIMH TOCIIEOBATEIBHOCTSIMHU, B TOM
4.4 Yucie 3aJayd M3 PEAJbHOW KU3HM (C HWCIOJIb30BAaHHWEM KaJIbKYJISATOPA,

U (POBBIX TEXHOJIOTHA)




7. MNPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMbIi 3JI€MEHT COAEPKAHUS
1 Uucna u BBIYUCTICHUS
JpoOu 0OBIKHOBEHHBIE U ACCATUYHBIC, IEPEX0 OT OJHONW (POPMBI 3anHcH Ipodeit
1.1 K apyroil. IloHaTrue panmoHanpHOro 4Kcia, 3alUch, CPABHEHUE, YIIOPSA0UMBaHHE
palMOHAIbHBIX YUCE
12 Apudmerndeckue IeHCTBUS C palMOHAJIBHBIMHM 4uciaMu. PemieHue 3amad u3
’ peasbHOM MPaKTHUKU Ha YaCTH, Ha IpooH
13 CrenmeHbp ¢ HaTypaJbHBIM [IOKa3aTeJeM: ONpelesieHue, MpeoOpa3oBaHUe
’ BBIPa)XKEHUI1 Ha OCHOBE OINPENIEIECHNUS, 3aUCh OONIBILINX YUCEIl
L4 [TporneHThl, 3amKCh MPOLIEHTOB B BUJE APOOH W IpoOU B BHUIE MPOIEHTOB. Tpu
' OCHOBHBI€ 3a/1a4¥l Ha MIPOLIEHTHI, PELIEHUE 33/1a4 U3 PEaJIbHOU TPAKTUKU
L5 [IpuMeHeHrEe NPU3HAKOB AEIUMOCTH, Pa3I0KEHUE HA MHOXKMTEIN HATypaJlbHbIX
' qpce
1.6 PeanbHble 3aBUCHMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHasi MPONOPIHMOHATBHOCTH
2 AnrebpanuecKue BbIpaXKeHUs
1 IlepeMeHHbIE, YMCIIOBOE 3HAYEHHUE BBIPAXKEHUS C NEPEMEHHOW. JlomycTumble
) 3HAYEHHMS TIEPEMEHHBIX
29 [IpencraBnenne 3aBUCHUMOCTH MEXAYy BeJIMYMHAMHU B BUAEC  (HOPMYJIBL.
' Boraucienus mo gpopmysiam
23 [TpeoOpa3oBanue OyKBEHHBIX BBIPQXKEHUI, TOXKAECTBEHHO PaBHbIE BBIPA)KEHUS
2.4 CBoiicTBa CTENEHU C HATYpPaJIbHBIM MMOKa3aTeIeM
)5 OpHowiensl n MHorowieHsl. CreneHp MHorowieHa. CioKeHHE, BBIYUTAHUE,
’ YMHO)KEHHE MHOTOYJICHOB
r 6 @opMyJIbl COKpPAIIEHHOTO YMHOXEHHS: KBaapaT CYMMBI M KBaJIpaT Pa3HOCTH.
’ ®DopmyJia pa3HOCTH KBaApaToB. Pa3noxkeHne MHOIOWIEHOB HA MHOXKUTEIIN
3 YpaBHeHUS
31 VYpaBHEHHE, KOPEHb ypleHeHI/I;I, npaBuia MpeoOpa3oBaHUs  ypaBHEHUS,
PaBHOCHJIBHOCTb yPaBHEHUN
39 JluneliHoe ypaBHEHME C OJHOM IIEPEMEHHOM, YHCIO KOPHEH JIMHEWMHOTO
’ YpaBHEHUs, PEIICHNE JINHEWHBIX YPAaBHEHUU
33 CocraBieHue ypaBHEHMI IO YCIOBHMIO 3ajayd. PerieHue TEKCTOBBIX 3ajad C
' [IOMOIIBIO ypaBHEHHI
34 JlunHeitHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €T0 rpaduK
Cucrema IByX JUHEHHBIX YpaBHEHUI ¢ ABYMs IepeMeHHbIMU. Pemenune cucrem
3.5 ypaBHEHUH cHocoOOM MOACTaHOBKU. llpuMepnl pemeHus TEKCTOBBIX 3ajau C
ITOMOIIBIO CUCTEM YPaBHEHUI
4 Koopaunats! u rpaduku. @yHkuun
4.1 Koopaunara Touku Ha nmpsiMoi




YucioBble NMPOMEXYTKH. PaccTostHue Mexay JIByMs TOYKAMH KOOPJAMHATHOM

4.2 .
npsAMOi
43 [TpsamoyronbHas cuctemMa KoopAauHaT, ocu Ox u Oy. Alcuucca U OpJMHATA TOYKU
' Ha KOOPAMHATHOM IJIOCKOCTH
44 [Tpumepsr rpadukoB, 3agaHHBIX (opmynamu. YUrteHue rpadUKOB peabHBIX
' 3aBHCUMOCTEH
4.5 [Tonstue pynkuuu. I'padux ¢pyuxnuun. CoiicTBa GyHKUNN
4.6 Jluneitnas Qynkuus, e€ rpaduk. ['padux pynkuuu y = [x|
4.7 ['padmyeckoe penieHne JIMHEHHBIX YPAaBHEHUI U CUCTEM JINHEHHBIX YpaBHEHUI
8 KUIACC
Kon IIpoBepsiemMblii 31eMeHT cOAepPKAHUSA
1 Yucna 1 BBIYUCIIEHUS
L1 KBagparuplii kopeHb u3 uucia. [loHstue 00 wuppanuoHAIBLHOM YHCIIE.
' JlecaTuuHble TPUOJIMKEHNS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apu(MeTHUECKUX KBAaApaTHBIX KOpPHEH M HX MPUMEHEHHE K
1.2 peoOpa30BaHUIO YHUCIIOBBIX BBIPAKEHUN W BBIYUCICHUSIM. JleCTBUTEIBHBIC
qucna
1.3 Crenens ¢ 1enpIM NoKasaresaeM U e€ cBoiicTBa. CTaHgapTHas 3alnch 4ucia
2 Anrebpanyeckue BbIpaKeHUS
2.1 KBanpaThslii TpEéxuiieH, pa3iaoKEeHUE KBAAPAaTHOrO TPEXUWIEHA HA MHOXKUTENIN
2.2 Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO aire0pandeckoi 1poou
2.3 CrnoxeHue, BBIYMTAaHUE, YMHOXKEHHE, JIeJICHHUE alre0pandeckux Ipooei
2.4 PanrionansHbIE BBRIpaKEHUS U UX TIPe0Opa3oBaHue
3 VYpaBHEeHMsI U HEPABEHCTBA
11 KBagpatHoe ypaBHeHMe, (opMyia KOpHEH KBaapaTHOro ypaBHeHHUs. Teopema
' Buera
3.2 Pemrenne ypaBHeHui, CBOAAIMXCA K JINHEWHBIM U KBaJPAaTHBIM
33 [Ipocreiimue ApoOHO-pallMOHATbHbIE YPAaBHEHHS
I'paduueckass uHTEprpeTanysi ypaBHEHHH C JByMsI MEPEMEHHBIMH U CHCTEM
34 JVHEWHBIX YpPaBHEHUM C JByMs NepeMeHHbIMHU. lIpuMepsl pemieHus cucrem
HEJIMHEHHBIX YpaBHEHUH C IBYMs IEPEMEHHBIMU
3.5 Pemrenune TeKCTOBBIX 3324 areOpandecKiuM crnocodom
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHnctBo ¢ 01HOM nepeMeHHOM
3.8 PaBHOCHIIBHOCTH HEPaBEHCTB
3.9 JIuHeliHble HEpaBEHCTBA C OJJHON EPEMEHHOMN
3.10 CucreMbl TUHENHBIX HEPABEHCTB C OAHON NIEPEMEHHOM
4 OyHKIUU




41 [lonstue ¢ynkuuu. O6nacTh OmpeneraeHuss U MHOXKECTBO 3HAUYEHUN (PYHKIIMH.
' Croco0bl 3a1aHus (QYHKIHI
4.2 I'padux Gpynkuuu. Urenue cBoiicTB GyHKIMU 1O €€ rpaduKy
43 [Tpumepst rpadukoB PyHKITUNA, OTPAXKAIOIINX PeaTbHBIE TIPOIIECCHI
44 @OYHKIMM, ONUCHIBAIOUIME MpsIMYI0 U OOpaTHYI  MPONOPLHUOHATIbHBIE
' 3aBHCHMOCTH, MX IpaduKu
4.5 @yHKIUU y =x?% y = x°
4.6 OyHKIUU y = vx, ¥ = |X|
4.7 I'paduueckoe pelieHre ypaBHEHUN U CUCTEM ypaBHEHUN
9 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Uucna v BBIYUCIECHUS
11 PammonanbHele  yuMcna, HMPpAalMOHANbHBIE YHUCIA, KOHEYHbIE M OECKOHEYHbIE
' JECATHYHBIC IPOOH
MHOXeCTBO NIeHCTBUTENIBHBIX YHCEN, JEHCTBUTENbHBIE YHUCIAa KaK OECKOHEUHBIE
12 JecATUYHble JpoOu. B3auMHO 01HO3HAUYHOE COOTBETCTBUE MEXKIY MHOMXECTBOM
' JNEUCTBUTENBHBIX YUCEN W KOOPAMHATHOW mpsiMoi. CpaBHEHHME AEHCTBUTEIBHBIX
qucel
1.3 Apudmerrueckue IeUCTBUS C ACUCTBUTEIBLHBIMH YHUCIAMU
N3mepenusi, mpuOImKeHUs, ONEHKUA. Pa3Mepsl OOBEKTOB OKpPYKAIOIIETO MHpA,
14 JUTMTENTIFHOCTh TIPOLIECCOB B OKpyKaromeM Mupe. llpubmmkéHHOoe 3HAUYEeHHE
' BEJIMYMHBI, TOYHOCTh mnpubmmxenus. Oxkpyrienue uucen. [lpukuaka u oleHKa
Pe3yNbTaTOB BBIYUCICHUN
2 YpaBHEHUS U HEPABEHCTBA
2.1 YpaBHEHUS ¢ OJTHOM NTEPEMEHHOMN
2.2 JInneiiHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASIIMXCS K JINHEHHBIM
2.3 KBanparHoe ypaBHeHue. Pellienre ypaBHEHUM, CBOASIIUXCS K KBaJAPATHBIM
24 bukBanpatHoe ypaBHeHue. IIpumepsl pelleHHs YpaBHEHHUM TPETbEH M 4YETBEPTOMN
' CTETeHEH Pa3IoKEHHEM HA MHOKHUTEIH
2.5 Pemienue 1poOGHO-pallMOHAIBHBIX YPaBHEHUIH
2.6 Cucrembl ypaBHEHUT
2.7 VYpaBHeHHE ¢ AByMS IEPEMEHHBIMU U €r0 Tpauk
2.8 Pemrenne crucreM IByX JINHEWHBIX YPABHEHHUM C IBYMs IIEPEMEHHBIMU
29 Pewrenne cucrem IByX ypaBHEHUM, OJJHO U3 KOTOPBIX JIMHEHHOE, a Ipyroe — BTOPOi
' CTerneHu
2.10 I'paduaeckas nHTEpIpETALMSA CUCTEMBI YPAaBHEHUH C ABYMS TIEPEMEHHBIMHU
2.11 Pemenne TeKCTOBBIX 337129 aNreOpandecKuM criocooom
2.12 YucnoBble HEPABEHCTBA U MX CBOMCTBA




2.13

PenreHne nuHENHBIX HEPABEHCTB C OJHOW EPEMEHHON

2.14 Pewrenne cucreM ITMHENHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOU

2.15 KBagparssle HepaBeHCTBA

516 I'papuueckass uHTEpHpeTalMs HEPABEHCTB M CHUCTEM HEPaBEHCTB C JIByMs
' HEPEMEHHBIMU
3 OyHKIUU

31 KBanparuunas ¢pynkuus, e€ rpaduk u coiicta. Ilapabona, KOOpAMHATEI BEPIIMHBI

napaloJibl, OCb CUMMETPHUH MapadoIbl

3.2 I'paduxu Gynkuuit y=kx, y=kx+b n ux cBoicTBa

33 I'paduku pynkuumii y=k/x, y = x° u ux cBoiicraa

34 I'paduxu QyHKIUMil , 1 UX cBOIiCTBa
4 Yuc1oBbIE IOCIEN0BATEILHOCTH

41 Omnpenenenue W cHocoObl 3aJaHHs YHUCIOBBIX IOCIEAOBAaTENbHOCTEH. 3anaHue
' MOCTIeIOBATEIBHOCTH PEKYPPEHTHOM (hopMyItoii u popmyInoit #-ro dieHa

49 Apudmernueckas nporpeccusi. @opmMyiiel 7-ro uieHa apupMeTHUECKON IPOrpeccu,
' CYMMBI TIEPBBIX 7 YICHOB

43 I'eomerprueckas mporpeccusi. @opmylibl #-ro WIEHa T€OMETPUYECKON NPOTPECCUN,
' CYMMBI IEPBBIX 7 YJICHOB

44 N300pakeHne 4ieHOB apuPMETUIECKON  T€OMETPUIECKOIN MPOrpeccuii ToukaMu Ha
' KOOPJAMHATHOM IJIOCKOCTH. JIMHENHBIN U SKCIIOHEHIIUAIbHBIA POCT

4.5 CI10KHbIE TTPOLEHTHI




8. IPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEGOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJIbHOM
MMPOT'PAMMBbI OCHOBHOT'O OBIIET'O OBPA3OBAHMUA

Kon
NpoBEPsIEMOT0
TpeOOBaHUSA

IIpoBepsiemble TPeOGOBaHMS K NMPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTeJIbHOI MPOrpaMMbl OCHOBHOI'0 001IIero
oOpa3oBanus Ha ocHoBe PI'OC

YMeHne onepupoBaTh MOHATUSMU: MHOXKECTBO, MOJAMHOKECTBO, ONIEPAIIT
HaJl MHOXECTBAMM; YMEHUE ONEpUPOBaTh MOHATUAMU: Ipad, CBA3HBIN rpad,
JEPEeBO, LUKJ, IPUMEHATh UX MPH PEUICHUH 3aJa4; YMEHHUE HCIOJb30BaTh
rpadguueckoe TPEACTaBICHHE MHOXECTB [UIsl OINHCAaHUS peallbHBbIX
MIPOLIECCOB U SIBIICHU, P PEIICHUH 3a/1a4 U3 IPYTUX YIEOHBIX MPEIMETOB

YMeHne omnepupoBaTh TMOHATHIMH: OIPEACIICHHE, aKChoMa, Teopema,
JIOKa3aTeIbCTBO,  yMEHUE  paclio3HaBaTh  WUCTUHHBIE H  JIOXKHBIE
BBICKA3bIBAaHUS, MPUBOAUTH NPHUMEPBl W  KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBAaHUS U OTPUIIAHHS BBICKA3BIBAHHH

YMeHue onepupoBaTh MNOHATHSAMHU: HATypAIbHOE YHCIO, MPOCTOE U
COCTAaBHOE YHCJIO, JCITUMOCTh HATYPAJIbHBIX YUCEI, MPU3HAKH JCITUMOCTH,
11eJI0€ YHMCJIO, MOIYJIb YHCJIa, OOBIKHOBEHHAsI IPOOb M JECATUYHAs JPOOb,
CTaHJAPTHBIA BHJ YHWCJA, PAIMOHAJIBLHOE YHCIIO, UPPAIMOHAIBHOE YHCIIO,
apumMeTHuecKUid KBaJpPaTHBIM KOPEHb;, YMEHHUE BBINOIHATH IEHCTBHUS C
YHCIIaMHU, CPaBHUBATh M YMOPSJAOYMBATH YHCIA, MPEACTABIATh YMCIA HA
KOOPJMHATHOM IpSIMOM, OKPYIJIATH YUCJA; YMEHUE JelaTb NPUKUIKY H
OLICHKY pE€3yJIbTaTa BbIYMCICHHI

YMeHue onepupoBaTh NOHATUSMHU: CTENEHb C LENbIM IOKa3aTeleM,
apudmMeTHUeCKUi KBaJIpaTHBIN KOpEeHb, MHOTOUJICH, anredpandeckas I1poos,
TOKJECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHOW cTemeHu Oojiblie
€IMHUIIBI; YMEHHE BBIMOIHATh pacuérel 1o ¢GopmyiaMm, npeoOpa3oBaHUsS
HENBbIX, IPOOHO-PAlMOHATBHBIX BBIPAKEHUH M BBIPAKEHUH C KOPHSMH,
pa3oKEHUE MHOTOUYIEHAa Ha MHOKUTENH, B TOM YHCJIE C MCIOJIb30BAaHUEM
(dbopMyJ1 pa3HOCTHU KBAJIpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHHe ONnepUpoBaTh MOHATUAMU: YUCIOBOEC DPABEHCTBO, YPAaBHEHHUE C
OJIHOM NEPEMEHHOM, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHON;
YMEHHE pemaTh JIMHEHHBIE W KBaJpaTHbIE YpaBHEHUs, JpoOHO-
palMOHaNIbHBIE YPAaBHEHUS C OJTHOM IEPEMEHHOM, CUCTEMBI IBYX JIMHEHHBIX
YpaBHEHUH, TUHEHHbIE HEPABEHCTBA U UX CUCTEMBI, KBaJpaTHbIE U APOOHO-
palMoOHaIbHBIE HEPABEHCTBA C OJHOW IEPEMEHHOW, B TOM 4YHCIE IPHU
pelIeHU 3aJa4y U3 JIPYTrux NpeIMETOB M MPAKTUYECKUX 3a]a4; YMEHHUE
UCIIOJIb30BaTh KOOPJAUMHATHYIO MNPSIMYK) U KOOPJAMHATHYIO IUIOCKOCTb MJIS
n300pakeHNsI pellieHUI ypaBHEHUH, HEPABEHCTB U CUCTEM

YMenue onepupoBaTh MOHATHSAMH: (yHKUIMA, Tpapuk GYHKIUH, HYIU
(YHKIMH, NPOMEXYTKH 3HAKOINOCTOSHCTBA, IMPOMEXYTKH BO3pacTaHus,
yObIBaHMsA, HauOoJblllee W HaMMEHbIIEEe 3Ha4deHUs (YHKIUM; yMEHHE
ONEpUpPOBATh MOHATHAMHU: TpsAMas IPONOPLHOHAIBHOCTh, JHHEWHas




byHkus, KBagpatuyHas (QyHKUus, oOpaTHas MPONOPLHOHAIBHOCTH,
napaboma, runepOosa; yMeHHEe CTPOUTh Tpaduku PyHKIUN, UCIIOIH30BaTh
rpaduku AJi1 ONpeNeNeHUs CBOWCTB IPOLIECCOB U 3aBUCHUMOCTEH, s
pelieHus 3aJad M3 APYTUX Yy4eOHBIX MPEeIMETOB W PpEalbHON IKU3HU;
yMEHHE BbIpaXkaTh (popMysiaMH 3aBUCUMOCTU MEXKAY BEIMUMHAMU

YMeHne onepupoBaTh MOHATHSIMU: MOCIEAOBATEIBHOCTD, apudMeTHuIecKast
U TeoMeTpUyecKas IMpOrpecCMd; YMEHHME HCIIOJIb30BaTh  CBOMCTBA
nocineA0BaTeabHOCTEH, (GOPMYIIBI CyMMBI U OOILIEro 4ieHa MpU PEIIeHUU
3aJa4, B TOM YHUCJE 3a7a4 U3 JPYTrUX y4eOHBIX MPEIMETOB U peanrbHOU
KU3HU

YMeHne pemarh 3aa4i pa3HbIX TUIIOB (B TOM YHCJIC Ha MPOIICHTHI, TOJIA U
YacTH, JABIKEHUE, paboTy, 1IEHy TOBapOB M CTOMMOCTh MOKYMOK U YCIYT,
HAJOTH, 3aJa4d W3 OOJACTH YIpPABJICHUS JHYHBIMH U CEMEHHBIMU
¢dbuHaHCaMM); YMEHHUE COCTaBISATh BBHIPAKEHUS, YPAaBHEHUs, HEPABEHCTBA U
CHUCTEMBbl MO YCJOBHMIO 3a/laud, HCCJIEN0BATh IOJYYEHHOE pEIICHUE WU
OIICHUBATH MPABAOINOI00HOCTh MOTYYCHHBIX PE3YIHTATOB

YMeHne onepupoBaTh MOHATHIMHU: (QHUTYpa, TOYKA, OTPE3OK, MpsMas, JIyd,
JOMaHasl, Yroj, MHOTOYTOJbHHK, TpPEYroJbHHUK, pPAaBHOOCIAPEHHBIH U
PaBHOCTOPOHHHI TPEYTOJIBHUKH, MPSIMOYTOJIbHBIN TPEYTOJbHHUK, MEIUAHA,
OuccekTpuca u BBICOTA TPEeyroJbHUKA, YeThIPEXYTOJIbHUK,
napaiesiorpaMm, poMO, MPsIMOYTOJIbHUK, KBaIpatT, Tpanelus; OKpy>KHOCTb,
KpYT, KacareibHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU (DUTYPaMU; YMEHUE
peaTth 3aga4d, B TOM YHCJIIC U3 HOBCGILHGBHOﬁ JKHN3HHU, Ha HaXOXICHHEC
F€OMETPUUYECKUX BEIMYUH C MPUMEHEHHUEM H3yUEHHBIX CBOMCTB Quryp u
¢dakToB

10

YMeHue omnepupoBaTh MOHATHSAMHU: PAaBEHCTBO  (QUIYp, PaBEHCTBO
TPCYTOJbHUKOB; MapalJICIbHOCTh W HNCPHCHIAUKYIAPHOCTL HNPAMBIX, YI'OJI
MEXy IpSIMBbIMH, EPIIEHANKYJISAP, HAKIOHHAS, IPOoeKLus, noxodue ¢uryp,
HO)IO6HI)I€ TPCYTOJIbHUKH, CHUMMETPUA OTHOCUTCIBHO TOYKHW U HpHMOﬁ;
yMEHHE pacro3HaBaTh pPaBEHCTBO, CHUMMETPHI0O W Tomodue ¢uryp,
NapajuIeIbHOCTh M MEPIEHAUKYISIPHOCTD MPSIMBIX B OKPY’KaIOLIEM MUPE

11

YMeHue ornepupoBaTh MOHATHUSMU: JUJIMHA, PACCTOSHHUE, Yroj (BeIMYMHA
yrila, CHHYC ¥ KOCHHYC yTJIa TPEYroJIbHUKA), TJI0IA/b; YMEHUE OLIEHUBATh
pa3Mepsl IPEAMETOB H 0OBEKTOB B OKPYKAIOIIIEM MUPE; YMEHHE TIPUMEHSTh
(bopMyJIBI IEpUMETPa U TUIOMIATH MHOTOYTOJIbHUKOB, JUTMHBI OKPY>KHOCTH U
IJIOMAau Kpyra, oObeMa MpSIMOYTOJIBHOTO IMapajuielienuIeia; YMEHHUE
MPUMEHSATH MPU3HAKKA PABEHCTBA TPEYTrOJbHUKOB, TEOPEMY O CYMME YIJIOB
TpeyrojibHuKa, TeopeMy Iludaropa, TpUrOHOMETPUYECKHUE COOTHOILICHUS
JUISL BBIYMCIICHUS JJIMH, PACCTOSIHUM, TIJIOIIAIEH

12

YMenne  u3o0pakarb  IUIOCKME  (QUTYpl W HUX  KOMOWHAIIUH,
NPOCTPAHCTBEHHBIE (QUTYphl OT PYKH, C TOMOIIBIO  YEPTEKHBIX
WHCTPYMEHTOB M DJICKTPOHHBIX CPEACTB 0 TEKCTOBOMY WJIM CHMBOJIbHOMY
OTIHCaHUIO

13

YMeHue ornepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHAS CHCTEMa KOOPAMHAT;




KOOpAWHATBI TOYKH, BEKTOpP, CyMMa BCEKTOPOB, IMPOU3BCIACHUC BCKTOpA Ha
YUCJIO0, CKaJIAPHOC MPOU3BCACHUC BCKTOPOB, YMCHHUC HCIIOJIbB30BaTh
BCKTOPbI U KOOPAWHATHI AJIA MPCACTABICHUA NJaHHBIX W PCUICHUA 3aJad, B
TOM YHUCJIC U3 APYTUX y‘le6HHX npeaMETOB U peaanoﬁ KHU3HHU

14

YMeHue ornepupoBaTh MOHATUSIMHU: CTOJIONKOBBIC W KPYTOBBIC THATPAMMEBI,
TabJIULBI, cpeiHee apudmeTruyecKkoe, MeJuaHa, HanooJbIlIee 1 HauMEHbIlIee
3Ha4YeHHWs,  pa3Max  4YHuClIoBOoro  Habopa;  yMEHHE  U3BJIEKaTh,
MHTEPIPETUPOBATh U MpeoOpa3oBbIBaTh UH(POPMALIHIO, TPEACTABICHHYIO B
TabNIMIax ¥ Ha JuarpaMMmax, OTPaKalol[yl0 CBOMCTBA U XapaKTEPUCTUKU
peanbHBIX MPOLIECCOB U SIBIICHUW; YMEHHUE pPaclo3HaBaThb W3MEHUYHUBBIE
BEJIMYMHBI B OKPYKAIOLEM MUPE

15

YMeHrne omnepupoBaTh TMOHATHAMH: CIyYaWHBIM OMBIT  (CITy4dalHBIN
OKCTIIEPUMEHT),  JJEMEHTapHOE€  COOBITHE  (DJIEMEHTapHBIA  MCXON)
CJIy4aifHOT'O OIIBITA, CIlyd4ailHOE COOBITHE, BEPOSTHOCTh COOBITHS; YMEHHUE
HAXOWTh BEPOATHOCTH CITy4aifHbIX COOBITHIA B OTIBITAXC
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMH COOBITUSMHU; YMEHHUE pElIaTh 3a7aud
METOZOM OpPraHW30BAaHHOTO Iepedopa W C HCIOJb30BAaHHEM IpaBHIIaA
YMHOXKEHUS; YMEHHE OIICHUBATh BEPOSTHOCTH pEATbHBIX COOBITHH U
SIBJICHUH, TMOHMMATh POJIb MPAKTHYECKH JOCTOBEPHBIX M MAJOBEPOSTHBIX
COOBITHII B OKpYKAalOIIeM MHpPE W B JKU3HU; 3HAKOMCTBO C IOHATHEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCENT U €ro
POJIBEO B MACCOBBIX SIBJICHUSIX

16

YMeHue BbIOUpaTh NOAXOIAIINNA U3YyUEHHBIH METOM JUIsl PELIEHUS 3aJauH,
IPUBOANTH NPHUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B NPHUPOAE H
KM3HHU, DPACIIO3HABATH IPOSIBICHHE 3aKOHOB MAaTEMATHKH B HCKYCCTBE,
ONMCHIBATh OTACIIBHBIE BBIAAIOIIKAECS PE3YJbTaThl, IOIYYCHHBIE B XOIE
pa3BUTUS MAaTEMATHKM KaK HAyKH, IPUBOIAUTH NPUMEPHI MaTeMaTHYECKHX
OTKPBITHH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUHU




9. HEPEYEHb 3JIEMEHTOB COIAEPKAHUS, ITPOBEPAEMBIX HA

OI'2 11O MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHMS
1 Hucna u BBIYUCIECHUS
1.1 Harypanbnbie u nenbie ynucna. [Ipu3Haku 1eIMMOCTH LEIbIX YUCEI
12 OOBIKHOBEHHBIE M JECSATUYHBIE JPOOU, TMPOLEHTHI, OECKOHEYHBIE MEPHOANYECKHE
npobu
1.3 PanmonanbeHele yncia. ApupmeTHyeckue onepanuy ¢ paloHaJIbHbIMU YHUCIIaAMU
1.4 JlelicTBUTENbHBIE YnClia. ApUPMETHIECKHIE OTIEPALINH C JCHCTBUTEILHBIMU YNCIaAMHU
L5 HpHGHI/I)KéI—iHLIe BBIUMCJICHMYS], TPaBUJIa OKPYIVIEHNUS, IPUKKUIKA U OLICHKA pe3ysbTara
BBIYHCIIEHUI
2 Anrebpanyeckue BbIpaXeHUS
2.1 bykBeHHbIE BBIpaXKEHUS (BBIPAXKEHUS C IEPEMEHHBIMU )
59 Crenenb ¢ nenbiM nokazaresneMm. CTeneHb ¢ pallMOHAIbHBIM Moka3zaTteneM. CBOMCTBa
' CTEeTeHH
23 MHorousneHsl
2.4 Anrebpanyeckas 1poOb
25 Apudmernueckuii KopeHb HaTypaibHOH creneHu. [leiicTBusic apudmernaeckumu
' KOPHSIMHU HaTypaJbHOU CTEIIEHU
3 VYpaBHEHMsI U HEPABEHCTBA
3.1 Lensle u poOHO-paloHaNbHbIE YpaBHEHUS. CUCTEMBbI M COBOKYITHOCTH YpaBHEHUI
310 Llenbie u npoOHO-palioHaNbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPABEHCTB
33 Pemrenne TekcToBbIX 33724
4 YucnoBble NOCIEA0BATENBHOCTH
4.1 [TocnenoBaTeabHOCTH, CIIOCOOBI 33AaHUS TOCJIE0BATEIbHOCTEH
4.2 Apudmernueckas 1 reoMmeTpudeckast mporpeccu. @opMyiia CI0XKHBIX MPOLIEHTOB
5 OyHKIMU
OyHkuMs, cnocodsl 3aganust Gynkuuu. 'papuk ¢pynkmuu. O6nacte onpeaeaeHus u
51 MHOKeCTBO 3HaueHu QyHkuuu. Hymu @ynkuuu. [IpoMexyTku 3HaKONOCTOSHCTBA.
o ITpomMexXyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl U MHUHMMYMBbl (YHKIHU.
HauOonbiiee n HaumeHblee 3HaYeHUE QYHKIUN HA IPOMEXKYTKE
6 Koopaunatsl Ha IpsIMO U INTIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbI KOOPIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 I'eomeTrpuueckue Gpurypsl u UX cBoiicTBa
7.2 TpeyronbHuk
7.3 MHOrOyroiapHuKH
7.4 OKpy’>KHOCTb U KpYyT




7.5

I/I3M€p€HI/I€ reOMETPUICCKUX BCINYNH

7.6 BekTopsl Ha IJI0CKOCTH

8 BeposiTHOCTB 1 cTaTUCTHKA
8.1 OnucarenpHas CTaATUCTUKA
8.2 BepositHocTh
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'pads




10. YHEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

[TopsiakoBbIii
HOMeEp
y4eOHHUKa 1 HammenoBanue
pa3paboTaHHBIX ABTOp pa3paboTaHHBIX
B KomIutekce ¢ | HanmenoBanne | (aBTOpCKHiA | B KOMIUIEKTE C
Kiacc [IpaBooOnamgarens
HUM y4eOHBIX yueOHHUKa KOJUJIEKTHUB) y4eOHUKOM
rmocoowuii B y4eOHMKa Y4eOHBIX
benepamsHOM rmocoounit
nepevHe
YUICOHHKOB
7
8
9

METOAUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

1) Aunrebpa, 7 knacc/ MakapsrueB FO.H., Munmiok H.I'., HemkoB K.W. u npyrue 2022r,
yriyosieHHOe u3ydeHue, AkunonepHoe oomectBo «M3marensctBo «IIpocBemenney

2) Aunrebpa, 8 xiacc/ Makapsrues FO.H., Muntok H.I'., Hemuxos K.W. u apyrue 2022r,
yriyosieHHOe u3ydeHue, AkunonepHoe oomectBo «M3marensctBo «lIpocBemenney

3) Aure6pa, 9 xnace/ Makaprerues FO.H., Mungrox H.I'., Hemkos K.1. u apyrue 2022r,
yriyOJieHHOe u3ydeHue, AkuuonepHoe oomectBo «M3marensctBo «lIpocBemenne» KM
o anredpe k yueoOHuky MakapsrueBa 10.H.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://window.edu.ru/catalog/resources?p_rubr=2.1.21
https://edsoo.ru/

https://infourok.ru/

https:/multiurok.ru/

https://www.yaklass.ru/

https://www.prodlenka.org/

CUCTEMA OIIEHKM JIOCTWXXEHUH TTJIAHUPYEMBIX ITPEJIMETHBIX
PE3VIJIbTATOB OCBOEHUNA YUEBHOI'O ITPEJIMETA

OCYIIECTBIISIETCS. B COOTBETCTBUU C METOAMYECKHMMH PEKOMEHIAIMSIMH MPE/ICTaBICHHBIMU
Ha odunmaribHOM caiite «EmuHoe coxepkanwe oOmero oOpa3oBaHus» B pasiene
«Meroauueckue peKkoMeHmammm» https://edsoo.ru/mr-matematika/ u TTOJIOXKEHUEM O
dopmax, MEPUOJUIHOCTH W TMOPSIKE TEKYIIEro KOHTPOJIS M MPOMEXKYTOUHOW aTTeCcTaluu
o6yuatormxcst MKOY — OPJIBIHCKOM COIII Ne2
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https://infourok.ru/
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https://edsoo.ru/mr-matematika/







