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INOACHUTEJIBHAS 3AIINCKA

Anrebpa SBISIETCS OJHUM M3 OIMOPHBIX KypCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
oOecrieunBaeT U3yyeHHe JAPYruxX JIUCHUIUINH, KaK €CTeCTBEHHO-HAYYHOI0, TaK U TYMaHUTaPHOIO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO AJIs MPOJOKEHHUsS 00pa30BaHuUsl U B MOBCEAHEBHON KU3HU.
PazButne y 0OydYaOImUXCs HAYYHBIX TMPEACTABICHUN O MPOUCXOXKICHUU H CYITHOCTH
anreOpandeckux aOCTpakiui, Crmoco0e OTpPaKCHHs MATEMATHYECKON HayKOW sIBICHUH U
MPOLECCOB B MPHUPOJE U OOIIECTBE, POJIM MATEeMAaTUYECKOTO MOJEIHPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHHIO HAYYHOI'O MHUPOBO33PEHUSI M KAuecCTB
MBILICHHSI, HEOOXOAUMBIX JJIS aJanTalud B COBpPEMEHHOM IHppoBom obmecTtBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHUS HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTH CBOU
JIEeHCTBUS U BBIBOJBI, GOpMYyIUpoOBaTh yTBepkaeHUs. OcBoeHHE Kypca airedpsl oOecreunBaeT
pPa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYYAIOMIUXCS: OHHM UCHOJB3YIOT JEAYKTHBHBIE U
WHIYKTUBHBIE PACCYXKACHUs, 0000IIEHNE M KOHKPETH3alUIo, abCTparupoBaHWE W AHAJIOTHIO.
OOyuenne anreOpe mpeaAnonaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTENBHON NeATeIbHOCTH
o0ydJaromuxcsi, TMOITOMY CaMOCTOSITENIbHOE peIIeHHEe 3ajJady  SBJSeTCs  peaju3aluei
JeSITeILHOCTHOTO MPUHINTIA 00Y4IEHUSI.

B crpykType mnporpamMmel y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
0o0pa3oBaHUsl OCHOBHOE MECTO 3aHUMAIOT COJep)KaTelbHO-MeTonuyeckue auHuu: «Yucna u
BBIUHCIICHUS», «ANreOpandeckue BBIPAKEHUS», «YPaBHEHUS W HEPaBEHCTBa», «DYHKIUHY.
Kaxxmast w3 3THX CoJepKaTeIbHO-METOANYSCKHUX JIMHAN Pa3BUBACTCS Ha MPOTSDKCHUU TPEX JIeT
W3YYCHHS Kypca, B3aUMOJICHCTBYS ¢ JIPYTUMU €ro JIMHHUSIMH. B X0/ n3ydenus yuyeOHOTO Kypca
00y4JaroIUMCs TPUXOAUTCS JOTHUYECKH PACCyKAAaTh, UCIIOIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B cBs3M ¢ 3TUM B mporpammy y4eOHOTO Kypca « Anredpay» BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3zefiax MaTeMaTH4ecKoro oOpa3oBaHus U
CIOCOOCTBYIOIIME OBJIAICHUIO 00YUYAIOIIMMKCS OCHOB YHUBEPCATBLHOTO MAaTEMATUYECKOTO S3bIKA.
CogmepxaTenpHOM U CTPYKTYPHOUW OCOOCHHOCTBIO Y4eOHOro Kypca «Amnredpa» sBISETCS €ro
WHTETPUPOBAHHBIN XapakTep.

Conepxanvie JTHHAN «YHCTa M BBIYUCIICHUS CITY>KAT OCHOBOM JUTSl JAJTbHEHIIIETO N3y ICHUS
MaTeMaTHKH, CIOCOOCTBYET Ppa3BHTHIO Yy OOYyYarOIIUXCS JIOTMYECKOTO  MBIIIICHHUS,
(GOPMUPOBAHUIO YMEHHSI TOJIb30BATHCS AITOPUTMAMH, a TAKKE MPUOOPETEHUIO MPAKTUUECKUX
HABBIKOB, HEOOXOJMMBIX I TIOBCETHEBHOU KH3HU. Pa3BUTHE MOHATHS O YUCIIE Ha ypOBHE
OCHOBHOTO 00IIIero 0oO0pa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMH M UPPANMOHAIHHBIMH YHCIIAMH,
dbopMHUpPOBaHHEM TIPEACTABICHUN O JEHCTBUTEIBHOM YHCIe. 3aBEPIICHUE OCBOSHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeMY 001eMy 00pa3oBaHUIo.

CogepxaHue JBYyX anreOpandeckux JHHUH — «AnreOpanueckue BBIPAKEHUS» U
«YpaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO Y O0YUAIONINXCS MATEMATHIECKOTO
amnmapara, HeoOXOJMMOTO JIJIsl PEIICHHS 3a/1ad MaTeMaTHKH, CMEKHBIX MPEAMETOB U MPAKTUKO-
OpUMEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTrO 00IIero oOpa3oBaHHs Y4eOHBIM Marepual
TPYNIUPYETCS BOKPYT pPAMOHAIBHBIX BBIpOKEHUN. AnreOpa IEeMOHCTPUPYET 3HAYCHUE
MaTeMaTUKH KakK s3bIKa JJI [MOCTPOCHMSI MaTeMaTUYEeCKUX MOJeJel, ONMHUCaHusl MPOLECCOB U
SBJICHHM peasibHOr0 Mupa. B 3amaun oOydeHusi anreOpe BXOIAT TaKkKe NalbHEHIEe pa3BUTHE
QITOPUTMUYECKOTO MBINUICHHS, HEOOXOJUMOro, B YaCTHOCTH, JJs OCBOSHHS Kypca
uH(DOpPMATUKH, W OBJIAJICHUE HABBIKAMHU JCIyKTUBHBIX paccyxneHuid. I[IpeoOpazoBanue



CUMBOJIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHMS, CTIOCOOHOCTEH K MaTEeMaTHYECKOMY
TBOPYECTBY.

Conepxkanne  (yHKIMOHATBHO-TpAUUECKOM  JIMHUM  HAIeIeHO Ha  TOJy4YeHHUe
00yyaroImyMuUCs 3HaHUH 0 PYHKLUAX KaK BaKHEUIIe MaTeMaTUYeCKOW MOJIENH JUIsl OIIUCAHUS U
UCCIICIOBaHMs PAa3HOOOPa3HbIX IPOLIECCOB U SIBIEHUM B mpupoae u ooduiectBe. M3ydeHue
MarepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYAIONIIMXCS YMEHHUS HCIONb30BaTh DPa3IUYHBIC
BBIpa3UTENbHBIC CPEJICTBA SI3bIKAa MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHUT BKJIaJ] B (GOPMUPOBAHME IPEACTABICHUHN O POJIY MaTEMATUKU B Pa3BUTHH LUBUIN3ALUH U
KYJIBTYpBI.

Cornacno yueOHOMY TU1aHy B 7-9 Kinaccax u3ydaercs yueOHbIN Kypc « AnreOpay», KOTOPBIi
BKIIIOYAET CIICAYIONIME OCHOBHBIC pa3lenbl coaepkaHusi: «Uumciaa W BBIYMCICHUS,
«AnrebpanyecKue BBIPAKEHUSD, « Y paBHEHHSI U HEPABEHCTBaY, «DYHKIIUN.

Ha uzyuenue yueGHOro kypca «Anredpa» oroautcs 340 yacos: B 7 kitacce — 136 yacos (4
yaca B Hejeno), B 8 kimacce — 102 yaca (3 gaca B Heneno), B 9 kinacce — 102 vaca (3 yaca B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA
7 KJIACC

Yucia ¥ BLIYHMCICHHUA

JpoOu 0ObIKHOBEHHBIE U JIECATUYHBIE, IEPEX0]] OT OAHOM (POPMBI 3aMTUCH APOOEH K JPYTOH.
[TonsiTEe palMOHAIBHOTO YMCIIA, 3alMCh, CPABHEHUE, YIOPSAJOUYMBAHUE PALlMOHAIBHBIX YHCEIL.
Apudmerndeckue neiicTBUs ¢ pallMOHAIBHBIMU yKcaaMy. Penenne 3a1a4 U3 peaabHON PAKTUKU
Ha yacTH, Ha ApoOu.

Crenenp ¢ HaTypaJbHBIM IIOKa3aTelIeM: OIpelesieHHe, Mpeodpa3oBaHne BHIPAKEHHUH Ha
OCHOBE OTIpE/ICIICHHUS, 3aIUCh OOJIBIINX 4ncenl. [IpomenHTsl, 3anich MPOIEHTOB B BUJE IPOOH U
JpoOu B BHJIE NPOLIEHTOB. TpU OCHOBHBIE 33J]aud Ha IPOLIEHTHI, PELICHNUE 3aJau U3 peabHOU
IIPAKTUKU.

[TpuMeHeHre TPU3HAKOB JI€IMMOCTH, Pa3I0KEHNE HA MHOXKUTEIN HATypaJbHBIX YHUCEN.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 00paTHasi MPONOPLIMOHATBHOCTH.

Anredpanyeckne BbIPaKeHUS

IlepemMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEepeMEHHOW. JlomycTumble 3HadeHUs
nepemMeHHbIX. [IpencTaBieHe 3aBUCUMOCTH MEXTy BEIMYMHAMU B BUe (GopMyIibl. Beraucienus
no ¢opmynam. IIpeoOpa3oBanne OyKBEHHBIX BbIPAKEHUH, TOXKIAECTBEHHO PAaBHBIE BBIPAKEHUS,
IpaBuiIa MpeodpazoBaHusl CYMM M IPOU3BEICHUHN, IPaBUIa PACKPHITHS CKOOOK M IPUBEACHUS
NOJOOHBIX CIIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I1OKa3aTeIeM.

OpHowienbl 1 MHorowieHbl. CteneHb MHorowieHa. CrojkeHue, BbIUMTaHUE, YMHOKEHUE
MHOro4eHOB. DopMysbl COKpaIIEHHOIO YMHOMKEHUS: KBaJpaT CyMMBl M KBaJpaT Pa3HOCTH.
®opmyJsia pa3HOCTH KBagpaToB. Pa3noxkeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHusi U HepaBeHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHHMsI, IpaBUia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIBLHOCTh
YPaBHEHUM.

JIuneliHOe ypaBHEHHME C OIHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pelieHre JMHEWHbIX ypaBHeHuH. CocTaBieHHE YpaBHEHMH MO YCIIOBUIO 3agaud. Perienue
TEKCTOBBIX 3aJ]a4 C TTOMOIIIbIO YPaBHEHHH.

JluneliHOe ypaBHEHHE C JABYMS NEpeMEHHBIMH U ero rpaduk. Cucrema IBYyX JTUHEHHBIX
YpaBHEHHH ¢ JBYMs MNepeMeHHbIMH. PemieHue cucteM ypaBHEHHH CIOCOOOM IOACTAHOBKH.
[Tpumepsl pelieHns: TEKCTOBBIX 3ajay ¢ IOMOIIBIO CUCTEM YpaBHEHUH.

DOyHKIUHA

Koopaunara Toukn Ha mnpsmol. UucioBele NpOMEXYTKH. PaccrosHue Mexay AByMs
TOYKaMU KOOPAMHATHOU IIPSIMOM.

[IpsimoyronbHast cucrema koopauHat, ocu Ox u Oy. AOcuucca U opJuHaTa TOYKHU Ha
KOOpAMHATHOM IuiocKkocTH. [Ipumepsl rpadukoB, 3amaHHbIX (opmynamu. UrteHue rpapukon
peanbHbIX 3aBUcUMocTeil. [lonstue pynkuunu. I'paduk Gpynkiun. CoiictBa pyHkuuii. JInneitHas
¢bynkuus, e€ rpapuk. ['papux pynkuun y = |x|. ['padudeckoe pemeHne JIMHEHHBIX ypaBHEHUN U
CHCTEM JIMHEWHBIX YPABHEHHUIA.

8 KUIACC

Yuciia 1 BLIYUCICHUA



KBaaparueiii kopeHb u3 uucia. [loHstue 00 wuppanuoHaabHOM dYHcie. JlecaTuunbie
npuOJIMKEHUST UPPALMOHANBHBIX uncesl. CBoWcTBa apupMETHIECKUX KBAJAPATHBIX KOPHEH W MX
IPUMEHEHHUE K IMpeoOpa30oBaHUI0 YMCIOBBIX BBIPQXKEHUW W BBIYMCICHUSAM. JleHCTBUTEIbHbBIE
qucia.

Crernens ¢ 1eNbIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3alych YKCIa.

Anredpanyeckue BbIPaKeHUs

KBaznpaTHblil TpEXUIICH, Pa3I0KEHUE KBAAPATHOIO TPEXWIEHA HA MHOXKUTEIIH.

Anrebpanueckas apoOb. OCHOBHOE CBOWCTBO anreOpanyeckod npobu. CroxkeHue,
BbIUYUTAHUE, YMHOXKEHUE, JIeJeHNe airedpanueckux ApoOeil. PannoHanbHble BBIpaXKEHUS M UX
peoOpazoBaHueE.

YpaBHeHusI 1 HepaBeHCTBA

KBangpatHoe ypaBHeHue, ¢opmyia KOpHEW KBaJapaTHOro ypaBHeHHs. Teopema Buera.
Pemenune ypaBHeHu#, cBoIAUIMXCA K JIMHEWHbIM UM KBaapaTHbIM. Ilpocreiimme npoGHO-
paloHaIbHbIEC YPaBHEHUS.

I'paduueckas uHTEpHIpeTalysl YpaBHEHUH ¢ ABYMS MEPEMEHHBIMU U CHUCTEM JMHEWHBIX
YPaBHEHHUH € IByMs IEpeMEHHBIMU. [ [pruMepsl pelieHns cucTeM HETMHEWHBIX YPABHEHUM C IBYMs
IIEPEMEHHBIMH.

Pemenne TeKCTOBBIX 33129 AJIreOpandecKiuM CriocoOoOM.

YucnoBble HEpaBEHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCUNbHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OAHOM mnepeMeHHOW. Cucrtemsl
JIMHENHBIX HEPABEHCTB C OJHOU ITEPEMEHHOM.

DOyHKIUH

[Tonstue ¢pynkunu. OONaCTh ONpeaesIeHUsT 1 MHOXKECTBO 3HaueHUH (yHkiu. CriocoOb
3aanus QyHKIUH.

I'padux Pynkuun. UYrenue cpoictB ¢(yHKiuu no e€ rpaduxy. Ilpumepsl rpadukon
(GYHKINH, OTPaXXKaIOLUUX peabHbIe IPOIIECCHI.

@OYHKIMY, ONUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO NPONMOPLHMOHAIbHBIE 3aBUCHUMOCTH, MX
rpaduxu. Oynkiun y = x2, y = x3, y = \x, y=|x|. [padudeckoe pemeHme ypaBHEHNI i CHCTEM
YpaBHEHUM.

9 KUIACC

Yucsa v BbIYUCICHUSA

PanmonaneHble uncia, UppallMOHANbHBIE YHMCIA, KOHEUYHbIE U OECKOHEYHBIE JIECATUYHbIE
npobu. MHOXeCTBO JEHCTBUTENbHBIX YHCEN, JACHCTBUTENbHBIE 4YHCIAa Kak OEeCKOHEYHbIe
NecaTUYHbIe ApoOu. B3anMHO 0/JHO3HAYHOE COOTBETCTBUE MEKY MHOXKECTBOM JIEHCTBUTEIBHBIX
YKUCeJl U KOOPAUHATHOU MPSMON.

CpaBHeHue JEHCTBUTENBHBIX YHUCEN, apupMeTHUYeCKHe AEUCTBUSA C JAEHCTBUTEIbHBIMU
YUCJIaMH.

Pa3zmepsl 00bEKTOB OKPYKAIOLIETO MUPA, TUTEIBHOCTD MPOIIECCOB B OKPY’KAIOILIEM MUpE.

[MpubnmmxEHHoe 3HAa4YEHHWE BEIMYMHBI, TOYHOCTh NPUOMIKEeHUs. OKpYIJCHHE YHCEll.
[Ipukuaka v olieHKa pe3yIbTaTOB BHIYMCICHHUIA.

YpaBHeHUs1 1 HEPABEHCTBA

JInnelinoe ypaBHeHue. PelieHne ypaBHeHUN, CBOAAIIMXCS K JIMHEWUHBIM.



KBagpaTHoe ypaBHeHue. PelieHne ypaBHeHU, CBOIAIIMXCS K KBaApaTHbIM. bukBagpaTHoe
ypaBHeHue. IIpumepsl pemieHus ypaBHEHUN TPETbel M YETBEPTOM CTEIEHEW pa3iloKEHHEM Ha
MHOXUTEIH.

Pemmenuie npoOHO-palioHanbHBIX ypaBHEHUH. Perienre TeKCTOBbIX 33/1a4 alredpanyecKum
METOJIOM.

VYpaBHeHUe C ABYMsl NEpeMEHHBIMH U ero rpaduk. Pemenue cuctem ABYyX JIMHEHHBIX
YpPaBHEHUH € IByMs IIEpEMEHHbIMU. PelleHne cucTeM IBYX ypaBHEHUH, OJHO U3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpoM cTeneHu. ['paduueckas MHTEepHpeTanus CUCTEMbl YpaBHEHUH C
JIBYMsI [IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3324 aJIreOpanyecKuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JMHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOW. PemieHue cucrteM JIMHEWHBIX
HEPaBEHCTB C OAHOW mepeMeHHOW. KBamparHble HepaBeHcTBa. I'padumyeckas MHTepHpeTanus
HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIBYMsI [IEPEMECHHBIMH.

DOyHKIUUHA

KBanmparuunas ¢yskius, e€ rpapuk u cpoiictBa. [lapaboma, KOOpAMHATHI BEPIINMHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl.

I'paduku pynkumit: y =kx, y=kx+b,y=k/x,y=x3,y= \x, y = |x| , ¥ BX CBOJicTBa.

Yucii0BbIe NOCI€I0BATEIBHOCTH M NPOTPeCcCUm

[ToHsiTME YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJJaHUE TOCIEI0BATEIILHOCTH PEKYPPEHTHOM
dbopmyoit u GopMyII0ii 7-TO YIIEHA.

Apudmernueckast u reomerpudeckas rnporpeccun. @opmyiisl #-ro uieHa apuPpMeTHIecKoi
Y TEOMETPUYECKON IPOTPECCUM, CYMMBI IIEPBBIX 71 YWICHOB.

N300paxeHne 4aeHOB apUPMETHUECKON M TeOMETPUYECKOM IMporpeccuid TOYKaMu Ha
KOOPJAMHATHOMN MIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUANBbHBIA poCT. CII0KHBIE MPOIIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yabTaThl OCBOCHHUS MPOTrpaMMbl ydeOHOro Kypca «Ainredpay
XapaKTEePU3YIOTCS:

1) narpuoTn4yeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpeca K MPOLUIOMY W HACTOSILIEMY POCCHIICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHMKECHHSAM POCCHUMCKMX MAaTEMAaTUKOB H POCCHUUCKOU
MaTEeMaTUYECKON MIKOJIbI, K UCTIOJIb30BAHUIO ATUX JOCTHKEHUN B IPYTUX HAYKaX U MPHUKIATHBIX
chepax;

2) rpa;KIaHCKoOe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHMHA W peaM3alliid €ro Ipas.,
MPEJCTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHHS PA3IUIHBIX CTPYKTYP,
SBIICHUH, MPOLIETYp TPAKIAHCKOTO o0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO ITHYECKUX MPOOJEeM, CBS3aHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTH)KCHUMN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUUECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) TpyA0oBOE BOCIMTAHME:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE B PEIICHMM MPAKTUYECKUX 3a]ad MaTeMaTH4YeCKOMN
HANPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEMAaTHYECKOTro 00pa30BaHUS HA MPOTSHKEHUU BCEi
JKU3HH JIJIS1 YCTICTIHON MPOo(eCCUOHATBHOM IEATeTbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOEHHWEM WHIMBHUAYaJIbHOM TpPaeKTOPUU OOpa3oBaHUs U
JKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CITOCOOHOCTBIO K HSMOILMOHATBHOMY M JCTETHYECKOMY BOCIPHITHIO MaTeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, paCCyKICHUM, YMEHUIO BUACTh MaTEMaTHUECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUSA:

OpUEHTAIMEN B NEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAyUYHBIX MpEACTaBIEHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEJIOBEKa, NPHUPOABI M O0OIIecTBa, TOHHUMaHUEM
MaTeMaTHYeCKON HayKH Kak c(epbl UYelIOBEYECKOW NeATeIbHOCTH, JTaloB €€ pPa3BUTUS U
3HAUMMOCTHU JJIs1 Pa3BUTHUS LIMBUIIU3ALIMH, OBJIAJICHUEM SI3bIKOM MaTeMaTUKH U MaTeMaTUYeCKOU
KyJbTypOH KaK CpEICTBOM TIO3HAHUS MHpA, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMU
HCCIIEI0BATEIbCKOM IeATETbHOCTH;

6) pusuveckoe BocnuTaHME, POPMHUPOBAHUE KYJIbTYPbI 310POBbS M IMOLMOHATBHOTO
Os1aromostyqusi:

TOTOBHOCTBHIO PUMEHSTh MAaTEMAaTHUECKHIE 3HAHUS B HHTEPECAX CBOETO 3/I0POBBS, BEACHUS
310pOBOr0 00Opa3a >KU3HU (3I0pOBOE MUTAHHUE, COATAHCUPOBAHHBIM PEKUM 3aHATUNA U OTIbIXA,
perynsipHasi (pu3nyecKas aKTUBHOCTb), CPOPMHUPOBAHHOCTHIO HABBbIKa pedIeKCHuH, pU3HAHUEM
CBOETO MpaBa Ha OMIMOKY U TAKOTO e TpaBa JPYroro 4eI0BeKa;

7) 3KoJI0rnYecKoe BOCIIUTAHUE:

OpHUEHTAIMEH HAa MPUMEHEHHWE MaTEeMaTHYECKHX 3HAHWM IS pelieHUs 3ajiad B 00JacTH
COXPAHHOCTH OKpY>Karolleil cpeipl, MIAHUPOBAHUS IOCTYIKOB M OLEHKH HMX BO3MOXKHBIX
MOCIEACTBHIA ISl OKPY>KAIOLIEH Cpebl, 0CO3HAHUEM TII00AIBHOTO XapaKTepa SKOJIOTHYECKHX
po0JIeM U IyTeH UX PEIICHHS;



8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSM COIUAIBHON U IPUPOIHOI Cpebl:

TOTOBHOCTHHO K IIGIZCTBPISIM B YCJIOBHUAX HGOHpGI[CJIéHHOCTI/I, IOBBIICHUIO YPOBHA cBOCH
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO NCATCIbHOCTh, B TOM YHCJIC YMCHUC YUYUTLCA Yy APYIrux
JtoJiel, mpuoOpeTaTh B COBMECTHON NIEATEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTUX;

HE0O0XOIMMOCTBIO B ()OPMHPOBAHNUU HOBBIX 3HAHHI, B TOM 4Yucie (GOPMYIHPOBATH UICH,
IIOHATHUS, THUIIOTC3bI 06 o0OBeKTax u SABJICHUAX, B TOM YHCJIC PAaHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO 0OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCHPUHUMATH CTPECCOBYIO CUTYAIUIO

KaK BBI30B, TPEOYIOLINI KOHTPMEp, KOPPEKTHPOBATh MPHUHUMAaEeMble DPELICHUS W JCHCTBHS,
(GopMyJIpOBATh U OLIEHUBATH PUCKU U MOCIEACTBUS, POPMUPOBATH OIIBIT.
METAINIPEIJMETHBIE PE3YJIbTATbBI

ITo3HaBaTebHbIE YHUBEPCAJBHBLIC yqeﬁnble JeHCcTBUA

ba3oBble JJornyeckue AefcTBUA:

BBISIBJISATH U XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKM MATEMaTHUYECKUX OOBEKTOB,
HOHATUHM, OTHOLIEHUH MEXAy MOHATHUAMH, (HOPMYJIUPOBATH OIpPENEJICHUS MOHATUH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKALUK, OCHOBAHUS AJs1 00001IeHNs
Y CPaBHEHUs, KPUTEPUU IIPOBOJMMOTIO aHAJIN3A;

BOCIPUHUMATh, (POPMYJIUPOBATh U MPeoOpa3oBbIBATH CYKJICHHUS: YTBEPAUTEIbHBIE U
OTpULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBIISATH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U POTUBOpEUNs B (paKTax,
JTaHHBIX, HAOMIOACHMUSIX W YTBEPXKICHMSX, Mpe/yiaraTb KpPUTEPUU JUIsl BBISBIICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEYUIL;

JiefaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U WHIYKTUBHBIX
YMO3aKJIIOYEHH M, YMO3aKIIFOUEHH 110 aHAJIOTUH;

pa3bupath 10Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKIEHHUH (ITPsIMbIE ¥ OT TPOTHUBHOTO),
IPOBOJUTH CaMOCTOSITEJIbHO HECJIOKHBIE J0Ka3aTeIbCTBA MaTEeMaTHYeCKHX (aKTOB,
BBICTpauBaTh apryMEHTALMIO, TPUBOJUTH MPUMEPHI M KOHTPIPUMEPHI, 00OCHOBHIBATh
COOCTBEHHBIE PacCykICHUS;

BBIOMpATh CMOCOO pemeHust y4eOHOM 3ahauu (CpaBHUBATh HECKOJBKO BapHaHTOB
pelieHusi, BbIOMpaTh Hanbosee NOAXOASAMINUN ¢ YYETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KpUTEPUEB).

Ba3oBble ncciienoBaTeJbCcKHe AeiicTBUA:

UCIIOJIb30BAaTh  BOMPOCHI  KaK  HCCIICNOBATCIIbCKHMH ~ MHCTPYMEHT  ITO3HAHWS,
dbopMynHpoBaTh BONPOCHL, GUKCUPYIOIIKE TPOTHBOPEUHE, MPOOIEMY, CAMOCTOSTEILHO
YCTaHABIIMBATh UCKOMOE W JaHHOE, (JOPMHPOBATH THUIIOTE3Y, apPIrYMEHTHPOBATH CBOIO
MO3UIIMIO, MHCHUE;

MPOBOAWTH TIO CAaMOCTOSITENIFHO COCTABICHHOMY IUIaHY HECIIOKHBINH SKCIIEPUMEHT,
HEOOJIBIIIOE WCCIICJOBAHUE II0 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTEeMaTHYECKOIO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXy COOOI;

CaMOCTOSITENIbHO  (hOpMyIHpoBaTh OOOOIIEHMS M BBIBOABI IO  pe3yibTaTaM
MPOBEEHHOTO HAOTIOJCHMS, UCCIEAOBAHNUS, OIEHUBATh JOCTOBEPHOCTh MOTYyUYEHHBIX
PE3yIBTaTOB, BBIBOJIOB U 000OIICHHMIA;



IIPOrHO3UPOBATE BO3MOKHOC Pa3BUTHUC IIPOLECCA, a TAKIKEC BbIABUIaTh IPEAITOIOKCHUA
0 €TI0 Pa3BUTHH B HOBBLIX YCJIOBUAX.

Paborta ¢ unopmanmeii:

BBISIBIISITH HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(OpPMAIMH, AAHHBIX, HEOOXOAMMBIX
JUISl peLLICHUs 3a1a4H;

BBIOMpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HH(OPMAIUIO
Pa3IMYHBIX BUAOB U (POPM NPEICTABICHHUS;

BBIOUpATh (hOpMy MpEaCTaBICHHUS MHOOPMAIIMH U WILTIOCTPUPOBATH pelIaeMble 3a7aul
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIMSIMU;

OLIEHUBATh HAJEKHOCTh MH(DOPMALIUK 110 KPUTEPUSAM, NMPEATIOKEHHBIM YUUTEIIEM WU
c(hOpMyJIMPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXKIICHHUS B COOTBETCTBUU C YCJIOBUSMHU H IEISIMU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOK TOYKY 3PCHHUSI B YCTHBIX U
MUCHMEHHBIX TEKCTAaX, 1aBaTh MOSCHEHHS 110 XOAY PEIICHHS 3a/1a4i, KOMMEHTUPOBATh
MOJTy9YCHHBIN PE3yJIbTaT;

B X0JIe 00CYXJICHUS 33/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIAEMON TEMBI, IIPOOIEMBI,
perraeMoii 3a1auu, BBICKa3bIBaTh UJICH, HAIICIICHHBIC HA TTIOWCK PEIICHHUS, COTIOCTABIISATH
CBOM CYXJICHUS C CY>KICHHSMHU JAPYTUX YYACTHUKOB JIMAJIOTa, OOHAPYKUBATh PA3JINUHC
U CXOJCTBO TO3WIMA, B KOPpPEeKTHOH (opme (opmyaupoBaTh pa3HOTIACHS, CBOU
BO3PaKCHUS;

MIPEJICTABIISITh PE3yIbTAThl PEIICHUS 3a7aud, YKCIICPUMEHTA, UCCIICAOBAHUS, TPOCKTA,
CaMOCTOSITEIILHO BBIOMPATh (OpMAT BBICTYIUICHUS C YYETOM 3a1ad MPE3CHTAMH U
0COOEHHOCTEH ayAUTOPHH;

MOHUMATh ¥ UCIIOJIF30BaTh MPEUMYIIECTBA KOMAaHAHON 1 MHAUBHUIYAIbHOMN paboThI pU
pelIeHNH yIeOHBIX MATEMaTHICCKUX 33]1aY;

MPUHUMATH 1IeJTb COBMECTHOU JIeATEIbHOCTH, IUIAHUPOBATh OPTaHU3AIUI0 COBMECTHOM
paboThI, pacrpeesaTh BUABI padoT, TIOTOBAPUBATHCS, 00CYKIATh MPOIIECC U PE3YyIbTaT
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOICH;

y4acTBOBATh B TPYMIIOBLIX popMax paboThl (00CykaeHUs, 0OMEH MHEHUSIMU, MO3TOBBIC
HITYPMBI U IPYTHE), BHITIOIHATH CBOIO YacTh PabOTHl M KOOPJIMHUPOBATH CBOU JICHCTBUS
C IPYTHMH YICHAMH KOMaHJIbI, OIICHUBATh KA4eCTBO CBOCTO BKJIaJa B OOIIHN IMPOTYKT
0 KpUTEPHSIM, CHOPMYITHPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBHS.

PeryasiTuBHBIe yHUBepcaJbHbIe y4eOHbIe 1eiiCTBHA
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJISATh IUIAaH, AJTOPUTM pelIeHUs 3ajadd (WIM €ro 4YacTb),
BBIOMpPATh CHoco0 pemeHuss ¢ yd€ToOM MMEIOUIMXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN C y4ETOM
HOBOW MH(pOpMaIuu.

CﬂMOKOHTpOJIb, IMOLMOHAbHBbII HHTEJIEKT:

BJIQJIETh CIIOCOOAMH CaMOMPOBEPKU, CAMOKOHTPOJIS MpOIecca U Pe3ysibTaTa PerieHus
MaTeMaTHUYeCKOM 3aJ1auu;
MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPU PELICHUH 3aJa4H, BHOCUTh
KOPPEKTUBBI B JEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWIECHHBIX OIIHOOK,
BBISBJICHHBIX TPYJIHOCTEH;



® OLCHMBATh COOTBETCTBUE PE3yJbTaTa ACATCILHOCTH ITOCTABICHHOM IIETH M YCIOBHSIM,
OOBACHATH IPUYMHBI TOCTH)KEHHS HITH HEJOCTHKCHUS LIEJTN, HAXOAUTh OLTHOKY, 1aBaTh
OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K konmy oOyuenuss B 7 kJjacce oOydarOUIMiiCs MOIYYHUT CIEIYIOIIUE MPEAMETHBIE
pe3yibTaThl:

Yuciia ¥ BHIYHMCICHHUA

BbinonHATe, coyeras yCTHble M NHMCbMEHHbIE NPUEMBI, apu(MeTHUeCKue ACUCTBUS C
palMOHAIbHBIMU YHCIIAMHU.

HaxomuTh 3HaueHMs 4YHUCIOBBIX BBIPAKEHUN, NPUMEHATH pa3HOOOpa3HblEe CIOCOOBI U
OpuéMbl  BBIYUCIEHHS 3HAYCHMH JPOOHBIX BBIPAXKEHUH, COAEPXKAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE JPOOH.

[lepexonuTh OT 0AHOM (hOPMBI 3aMMCH YUCEN K JIpyroi (mpeoOpa3oBbIBaTh JIECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYAaCTHOCTH B OECKOHEYHYIO
JIECATHYHYIO APOOB).

CpaBHUBATh U YIIOPAIOYNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrasaTh uncna.

BbINONHATE NPUKKUIKY U OLIEHKY pe3yjbTaTa BBIYMCIIEHUM, OLIEHKY 3HAYEHUN YUCIIOBBIX
BbIpaXEHHI. BBIOIHATE AEHCTBUS CO CTENEHSIMU C HATYpaJIbHBIMU MTOKA3aTEISIMHU.

[TpyuMeHATh NPU3HAKU JETUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYPaJIbHBIX YHCEIL.

Pemarbs npakTHMKO-OPUEHTUPOBAHHBIE 3aJaud, CBS3aHHBIE C OTHOIIECHUEM BEJIWYMH,
PONOPLUOHAILHOCTBIO BEIMUMH, IPOLEHTAMH, UHTEPIPETUPOBATH PE3YJIbTAThl PEIICHUS 3a7a4
¢ Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpUBaeMbIX OOBEKTOB.

AuredpanyecKkmne BbIPaKeHUs

Hcnonb30Bate anredbpanyeckyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHUS yueOHOro MaTepuara.

Haxonuth 3HaueHNs OyKBEHHBIX BBIPRXKEHUN MTPH 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BoimonssaTe npeoOpa3oBaHus 1EIOro BhIPaXKEHUS] B MHOTOWIEH IMPUBEACHUEM MOA0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONMHATE YMHOXXKEHHE OJHOUJI€Ha Ha MHOTOWIEH W MHOrOuYJleHa Ha MHOTOWIEH,
NPUMEHSTH (POPMYJIbI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCy1LIecTBIATh Pa3I0KEHUE MHOTOWIEHOB HA MHOYKHUTEIM C IOMOILIbIO BBIHECEHUS 3a
CKOOKM 0OIIero MHOXKHUTENS, TPYNIIMPOBKH ClIaraeMbIX, IpUMEHEeHUs (HOpMyJ COKpaIEHHOTrO
YMHOKEHUS.

[IpumensTh npeoOpa3oBaHUS MHOTOWIEHOB U pEUIeHHs pa3iMyHbBIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATIbHOU MTPAKTHKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATypaJIbHBIMH MOKa3aTeIMH Ul IpeoOpa3oBaHMs
BBIPAXKEHUI.

YpaBHeHUs] 1 HEPABEHCTBA

Pewiars yMHENHbIE ypaBHEHUS C OJHOW IEPEMEHHOM, NMPUMEHss IpaBWIa IIepexoaa OT
UCXOAHOIO YpaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, sBisS€TCS JM YHUCIO KOPHEM
YPaBHEHHS.

[TpumeHsATH rpaduyeckre METOIbl IPU PELICHUHN JINHEHHBIX YPaBHEHUN U X CUCTEM.



[TonGupats mpUMepsl Map YUCE, SBISIOLIMXCS pPEIIEHUEM JTMHEHHOTO YpaBHEHHUS C ABYMS
[IEPEMEHHBIMH.

CtpouTh B KOOpPAMHATHOM IJIOCKOCTH TpauK JUHEHHOTO YypaBHEHHS C JBYMS
HEPEMEHHBIMHU, TOJIb3YsICh I'PaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemare cucTreMbl ByX JIMHEHHBIX YPaBHEHUH C JIByMs INIEPEMEHHBIMH, B TOM YHUCIIE
rpadu4ecKy.

CocTaBisTh M pemiath JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX YpaBHEHUI IO
YCIIOBUIO 3a/layd, WHTEPIPETUPOBAaTh B COOTBETCTBHMM C KOHTEKCTOM 3aJaud IIOJy4YEHHBIN
pe3yJIbTar.

DOyHKUUHA

N3o00paxkath Ha KOOPAMHATHOM TPSMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh 4YHCIOBBIE IIPOMEXYTKH Ha
aJreOpanyeckoM si3bIKe.

OtmedaTs B KOOPAMHATHOM IJIOCKOCTUM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHbIX GyHKIuid. CTpouts rpaduk GyHKINH y = [X|.

OnuceiBaTh € MOMOIIBIO (YHKIMH M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIMYMHAMMU:
CKOPOCTb, Bp€Ms, PacCTOSHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTENIBHOCTb, BpeMH,
00BEM pabOTHI.

HaxoauTe 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuil crocod NpejcTaBiIeHUs M aHAINW3a UHPOPMALMHU, U3BIEKaTh U
UHTEPIPETUPOBATh HHPOPMAIIUIO U3 TPa(UKOB peaNbHbIX MPOLIECCOB U 3aBUCHMOCTEH.

K xoniy obOydyeHuss B 8 kJjiacce 0OOydyarOmMICS TOJYYUT CIEAYIOMIUE MPEIMETHBIE
pe3yabTaThI:

Yuciia ¥ BbIYUCICHUA

Hcronb30BaTh HavalbHBIE IPEACTABICHUSA O MHOXKECTBE ICUCTBUTENBHBIX YUCEN UL
CPaBHEHHMsI, OKPYIJIEHUS M BBIYMCIEHUHN, HM300pa)kaTh [EHCTBUTENbHBIE YHCIA TOYKAMU Ha
KOOPJIMHATHOMU IIPSIMOM.

[TpuMeHATh TOHATHE apU(PMETHUYECKOrO KBaJpPaTHOTO KOPHS, HAXOJIUTh KBaJpaTHBIC
KOPHH, UCIOJIb3YsI TPH HEOOXOAUMOCTH KAJIbKYJISITOP, BHIIOJIHATH TPeoOpa30oBaHus BhIpaKEHHH,
COJIepKaIIMX KBaJPATHBIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEM.

Hcrnonp30oBaTh 3amucu OONBIIMX W MalbIX YHUCEN C TMOMOIIBI0 JECATUYHBIX IApoOed u
creneHel uucina 10.

Auredpanyeckune BbIPaKeHHUs

[IpuMeHsTh TOHSATHE CTENEHH C IeJIbIM IOKa3aTelieM, BBIIOJIHATh MpeoOpa3oBaHUs
BBIPAKEHHM, COAEPIKALIUX CTEIIEHH C LIEJIBIM ITOKa3aTeJIEM.

BBINOAHATE TOXIECTBEHHBIE NMPEOOpa3OBaHMs PALMOHANBHBIX BBIPAKEHUH Ha OCHOBE
IpaBuiI JEHCTBUN HAJl MHOTOUJICHAMH U alredpanyecKuMu JpoOsMu.

PacknanpiBaTh KBaApaTHBINA TPEXWIEH HA MHOKUTEH.

[TpumeHsTh MpeoOpa3oBaHUsI BHIPAKEHUH JIJIS pEIIeHUs pa3IMuHbIX 3a7a4 U3 MaTeMaTHKH,
CMEXHBIX [IPEAMETOB, U3 PEAIILHON IIPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemare nuHelHbIe, KBaApaTHBIE YPABHEHUS U PALIMOHAIBHBIC YPABHEHMS, CBOASAIINECS K
HUM, CHCTEMBI IByX YPaBHEHUH C IBYMS IICPEMEHHBIMH.

[IpoBoauTh NMpOCTENIINE UCCIAEAOBAHUS YPABHEHUM U CUCTEM YPaBHEHUH, B TOM YMCIIE C
IpUMEHEHHEM IrpauyecKux MpeacTaBlIeHUH (YCTaHaBIUBaTh, HIMEET JIM ypaBHEHHUE HITH CUCTEMa
YPaBHEHMH pELIeHUs, €CIIM UMEET, TO CKOJIBKO, U TIpoUee).



[TepexoauTh OT CJIOBECHON (OPMYITMPOBKH 3amaur K €€ anreOpandeckod MOJeNu C
IOMOIIIBI0  COCTABJICHUS ypaBHEHHUS WM CHUCTEMbl YPaBHEHUH, HMHTEPIPETUPOBATh B
COOTBETCTBUH C KOHTEKCTOM 33J]auyl TOJy4EeHHBIN pe3yJIbTarT.

[TprMeHATH CBOWMCTBA YMCIIOBBIX HEPABEHCTB /ISl CPABHEHUS, OLIEHKHU, pellaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM MEPEeMEHHOM M MX CHCTEMBl, JaBaTh TIpadUUYECKyl0 HIUIIOCTPALUIO
MHOYECTBa PELICHU HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[ToHnMaTh U UCIOIB30BaTh (GYHKIMOHATIBHBIC TOHATUS U A3bIK (TEPMUHBI, CHMBOJINYECKUE
0003HaueHMsI), ONIPENENATh 3HaUeHUE (PYHKIUH 10 3HAYEHUIO apryMEHTa, OIpeelsiTh CBOMCTBA
byHKIMY M0 e€ rpaduky.

CrpouTsb rpaduku dJIeMeHTapHBIX (YHKIUN BUIA:

y=k/x, y=x2,y=x3,y = [x|, y = VX, OnmchIBaTh CBOICTBA YHCIOBOI (YHKIHUH 110 €&
rpaduky.

K koniy oOyuenus B 9 kjacce oOyyaroumuiics MHOJYYHUT CJEIyIOIIUE NpeAMETHbIE
pe3yIbTaThI:

Yucjia ¥ BBIYHCIEHHSA

CpaBHMBATh U yHOPSI0YMBATh palliOHAJIbHbIE U HPPAL[MOHAJIbHBIE YHCIIA.

Beimonuate apudmMeTrueckue AeHCTBUS ¢ pallMOHAJbHBIMU YHCIIAMHU, COYETasi YCTHbIC U
NUCHMEHHBIC TIPUEMBI, BBITIOIHSITH BEIYUCICHHS C UPPAMOHAIHHBIMH YHCIAMH.

HaxonuTe 3HaueHMs cTeneHel ¢ HeNbIMUA MOKa3aTeIsIMA M KOPHEH, BBIYHUCIIATH 3HAYCHUS
YHCIIOBBIX BBIPAKEHUIH.

OKpyrisiTh JAEUCTBUTEIBbHBIC YHUCIIA, BBIMOJIHATH MPHUKUAKY pe3yibTaTa BBIYHMCICHUH,
OIIEHKY YHCIIOBBIX BBIPAKCHUH.

YpaBHeHUs] U HEPABEHCTBA

Pemrate nuHElHBIC ¥ KBaJpaTHBIC ypaBHEHHUSI, yPAaBHEHHS, CBOIIIINECS K HUM, IPOCTEHIIIHE
JpOoOHO-pallOHAIbHBIE YPABHEHUS.

Pemate cucteMsl ABYyX JIMHEHHBIX YpPaBHEHUH C JBYMs MEPEMEHHBIMHU U CHUCTEMBI JABYX
yYpaBHEHHIA, B KOTOPHIX OHO YPaBHEHHUE HE SBIISCTCS JINHEHHBIM.

Pemrate TekcToBbIe 3amaum  anreOpandecKMM CHOcOOOM C TOMOIIBIO COCTaBJICHUS
YPaBHEHMSI WJIM CUCTEMBI JBYX YPaBHEHHH ¢ IByMsI IEpEeMEHHBIMHU.

[TpoBoaUTH MpOCTENIIME UCCIEIOBAHNS YPABHEHUH U CUCTEM ypaBHEHM, B TOM YHUCIIE C
NpUMEHEeHHEeM rpaduIecKux MpeIcTaBIeHUH (YCTaHaBINBATh, IMEET JIM ypaBHEHHE HITH CHCTEMa
YpaBHEHHI PEUICHHS, €CITH HMEET, TO CKOJIBKO, U TIpoUee).

Pemate nMHeiiHbIE HEpaBEHCTBa, KBaJpaTHbIE HEPAaBEHCTBA, M300pa)kaTb peLICHHE
HEpaBEHCTB Ha YMCIIOBOU MPSAMOM, 3aITUCHIBATh PEIIEHHE C TTOMOIIbIO0 CHUMBOJIOB.

Pemrate cucTeMbl TMHEHHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIIOYAIOIIIE KBaPaTHOE
HEPaBEHCTBO, M300pakaTh pEIIeHHe CHUCTEMBbI HEPAaBEHCTB Ha YHCIOBOH IMPSIMOH, 3alMCHIBATh
pelIeHHe ¢ IOMOIIbI0 CHMBOJIOB.

Hcnonb30BaTh HEpaBeHCTBA MPH PEIICHUH Pa3IMYHbIX 33j1au.

DOyHKIUHA

Pacno3HaBaTh (pyHKIMHM H3y4eHHBIX BUIOB. [Ioka3pIBaTh CXeMAaTHYECKH PACHIOIOKEHUE Ha

KOOPJMHATHOM TUIOCKOCTH rpadpukoB QyHKIWMA BUna: y = kx, y =kx + b, y = k/x, y = ax2 + bx +
¢ y=x3y= VX, ¥ = |x|, B 3aBUCUMOCTHU OT 3HaYeHUI K0A()(PUIIMEHTOB, ONUCHIBATH CBOMCTBA

GyHKIHA.



Ctpouts M nM300paXkaTh CXEMaTW4YEeCKH TpadUKH KBAAPATUYHBIX (YHKLHUH, ONHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIHIA MO UX TpadrKaMm.

Pacnio3naBate KBagpaTH4HY0 (YHKIHIO 110 (hOpMYyJIe, IPUBOJUTH IPUMEPHI KBaIPATUIHBIX
(GyHKIMI U3 peaabHOM KU3HU, QU3NKH, TEOMETPHUH.

YucioBble MOCI€10BATETLHOCTH U POTPECCHH

Pacno3naBate apu(METHUECKYI0O M T€OMETPUYECKYIO MPOrPECCUU MPH pa3HBIX CIIOCOOax
3aJjaHus.

BBITOTHATE BBIYMCICHHUS C HCIOIB30BaHUEM (OPMYJ N-TO YieHa apu(pMETHYECKOH u
reOMETPUYECKON IPOrPeCcCuii, CyMMBI IIEPBBIX N YICHOB.

N300pakaTh YieHbI NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON TIOCKOCTH.

Pemrate 3amaum, cBA3aHHBIE C YHCIOBBIMH MOCIIEIOBATEIBHOCTSMH, B TOM YHCJIE 3a/1a91 U3
peanbHON KU3HU (C UCTIOJIB30BAHUEM KaIBKYJIATOPA, HU(POBBIX TEXHOIOTHIH).



TEMATHYECKOE INTAHUPOBAHMUE 7

KJIACC
HanmenoBanue paszzneina Komnuectso OcHoBHOE OcHOBHBIE BUJIBI JCSITEIBHOCTH 00YYaIOIINXCS
(Tembl) Kypca 4acoB COJIEpKaHUE

Uuiciia ¥ BLIYUCIIEHUS. 32 [TonsiTHE panmoHanIbHOTO CucreMaTU3MpPOBATH M 000ralaATh 3HAHUS

PanmonanpHbIe yncia yrcna. ApupmeTuyeckue 00 OOBIKHOBEHHBIX U JECATUYHBIX IPOOSX.
JercTBUs CpaBHHUBATH M YNOPSA0YMBATDH APO0H, TpeoOpa30oBbIBast IPU
C pallMOHAJIbHBIMU HE0OXOIUMOCTHU JIECSITUUHBIE POOH B OOBIKHOBEHHBIE, OOBIKHOBCHHbBIE
yuciamu. CpaBHEHHUE, B JIECATUYHBIE, B YACTHOCTH B OECKOHEUHYIO JECATHUHYIO APOOH.
YHOpSAAOYMBAHUE IIpumensTh pazHooGpa3Hbie cIOCOObI U MPUEMbI BbIYHCJIEHUS
paloOHaIbHBIX YHCET. 3HAYeHHUil IPOOHBIX BbIPAKEHUI, COepKalUX OOBIKHOBEHHBIE U
Crenenn JECSITUUHBIE IPOOU: 3aMEHATh TPU HEOOXOIUMOCTHU JAECITUUHYIO
C HaTypaAJIbHBIM Jpo0s
OKA3aTEIIEM. OOBIKHOBEHHOW Y  OOBIKHOBEHHYIO  JICCITHYHOW, TPHUBOAUTH
PelieHre OCHOBHBIX BhIpaXkeHHEe K (opme, Haubonee yAOOHOW [UIsl BBIYUCICHUH,
3a71a4 Ha APOOH, peoOpa3oBbIBATH IPOOHBIE BBIPAKEHUSI HA YMHOKEHUE
MIPOLICHTHI U IeTIeHHEe JeCSITUYHBIX IpOo0ei K JEHCTBUAIM C IETBIMHA YUCIaMH.
W3 peanbHoil IIpuBoAMTH YK CI0BbIE U OYKBEHHbIE IPUMeEPBI CTEIICHU C
TIPAKTHKH. HaTypaJIbHBIM TTOKa3aTesieM, OObSICHSSI 3HAUEHUSI OCHOBAHUS
[IpU3HAKHU AETHMOCTH, CTENEHU W TIOKa3aTels CTEeNeHN, HaXOIUTh 3HAUCHHS CTeTICHEH BUIa
Pa3IOKEHHS a" (a — mo0oe palMoHATIFHOE YHUCIIO, 1 — HATYPAIBHOE YHUCIIO).
Ha MHOXKHUTEIIN IMoHUMATH CMBICIT 3aITUCH OOJIBIIMX YHCEIT C TIOMOIIBIO
HaTypaJIbHbIX YHUCEIL.
PeanbHbie
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3aBucuMocTH. [Ipsmas u
obOpatHas
IIPOIIOPLIMOHAIILHOCTH

JECATUYHBIX Ipo0Oei u cTeneHel uncna 10, npuMeHSTh UX B
pEAIbHBIX CUTYaLIUAX.

IIpuMeHSATH IPU3HAKYU JIETUMOCTH, PA3JI0KEHUS HA MHOKHUTEIN
HaTypaJIbHBIX YHCEI.

Pematp 3a1a4m Ha YacTH, IPOLEHTHI, IPOTIOPLIMHU, HA

HaxO0JKJIeHHEe IpoOu (TIPOIEHTa) OT BEJIMYUHBI U

BEJIMYUHBI 110 €€ Jpodu (IIPOLeHTY), ApoOu (TIPOLIEHTA), KOTOPHIH
COCTaBIISICT OJHA BEIMYMHA OT IPYTOM.

IIpuBoaNTH, pa30upPaTh, OLEHUBATH PA3IUYHBIC PEILICHUS, 3ATTUCH
peLIeHUI TEKCTOBBIX 3a4a4.

Pacno3HaBath U 00bSICHATH, ONTUPASICh HA ONPEICICHUS, TIPSIMO
MIPOITOPIIMOHANIBHEIE U 00PaTHO POMOPIIUOHATBHBIC 3aBUCUMOCTH
MEXy BEJIMYMHAMU; MIPUBOJAMTH MPUMEPHI dTUX 3aBUCUMOCTEN U3
peaNlbHOTO MHpA, U3 JPYTUX YUEOHBIX PEIMETOB.

Pemiath TMpakTUKO-OPHEHTUPOBAHHBIE 3aJadydl Ha  JIpoOw,
MPOLIEHTHI, TPSIMYI0 U  OOpaTHYIO MPOMOPIMOHATIHLHOCTH,
MIPOTIOPLIUU

Aur C6paI/IquKI/IC BBIPaKCHHUA

34

bykBennsle
BBIPa)KEHUS.
IlepemenHsle.
Homyctumsie
3HA4YEHUs
[IEPEMEHHBIX.
DopMmyIIbI.
[TpeobpazoBanue

OBjajgerp anredpandeckoil TEPMHUHOIOTHEH U CUMBOJIUKOM,
NPUMEHSITH €€ B TIpoliecce OCBOSHHS yueOHoro Matepuaina. Haxoaurp
3HaYeHHsI OyKBEHHBIX BBIPAKECHUH TIPH 33/1aHHBIX 3HAYCHUSAX OYKB;
BBITIOJTHSTH BBIYHCIICHHS TIO (POPMYJIaM.

BbInmoansaTs 1peoOpa3oBaHMs LENOTO BBIPAKEHUS B
MHOI'O4JICH MMPUBCACHUCM HO}IO6HBIX cJlaracMabIXx,
PacKphITHEM CKOOOK.

BoInoaHATH YMHOKCHHE OAHOYWICHA HA MHOT'OYJICH
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OyKBEHHBIX
BBIpaKCHUH,
PacKpBITHE CKOOOK 1
MIpUBEICHUE
MMOJOOHBIX ClIAracMBbIX.
CBoOMCTBa CTCIICHH C
HaTypaJbHbIM
MoKa3aTeieM.
MHOTO4JICHEI.
Cnoxenue,
BBIYUTAHHE,
YMHOKEHHUE
MHOT'OWICHOB.
DopmyJibl
COKPAIIEHHOTO
YMHOKEHHUSI.
Pasnoxenue
MHOTOWICHOB Ha
MHOXKHUTEIIN

Y MHOTOYWICHA HA MHOTOYJICH, MPUMEHSITh ()OPMYJIbI KBaIpaTa
CYMMBI U KBaJIpaTa pa3HOCTH.

OcymecTBASTH Pa3I0KEHNE MHOTOWICHOB HA MHOKUTEIH ITyTEM
BBIHECCHHS 32 CKOOKH OOIIET0 MHOXUTEIIS, TPUMEHEHUST (DOPMYJITbI
Pa3HOCTH KBAIPaToB, (POPMYJI COKpPAIIEHHOT'O YMHOKEHHS.
IpumeHsaTh TPeoOpa3oOBaHNE MHOTOWICHOB JJIsI PEIICHUS
pa3IMYHbBIX 337124 U3 MATEMATHKH, CMEKHBIX MPEIMETOB, U3
peabHON TPAKTUKH.

3HAKOMHUTBCSI C UCTOPHEi Pa3BUTHS MATEMATHKA

YpaBHEHHMS 1 HEPAaBEHCTBA

27

YpaBHeHue, TpaBuIIa
peoOpa3oBaHus
ypaBHEHMUS,
PaBHOCHJIBHOCTb
YPaBHEHUM.

JInneliHoe ypaBHEHHE C
OJIHOU IIEPEMEHHOM,

Pemars nuHEHOE ypaBHEHHE C OJJHOM [IEPEMEHHOM, PUMEH A
NMPaBUJIA IIEPEX0a OT HCXOTHOTO YPAaBHEHUS K PAaBHOCUIILHOMY
emy OoJiee MpoCTOro BUA.

IIpoBepsTh, SIBISETCS TM KOHKPETHOE YUCIIO KOPHEM YPaBHEHHSL.

IMoadupaTs mpuMepbI TIap YHCE, SBISIOMNUXCS PEIIeHUEeM JTUHEHHOTO

YpaBHCHUA C ABYMSA ICPCMCHHBIMH.
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pelIeHNE JIMHENHBIX
ypaBHeHUH. Pemenue
3a/1a4 C MOMOUIBIO
YpaBHEHUI.

JIuHeitHoe ypaBHEHHUE C
JIByMsI NIE€PEMEHHBIMU U

ero rpaduk. Cucrema AByx

JIMHEWHBIX YPaBHEHUH C
JIBYMs TE€pEMEHHbIMU

CTpouTh B KOOPAMHATHOW IUIOCKOCTH TpauK JHHEHHOTO
yYpaBHEHHsI C JBYMs NEPEMEHHBIMH; TOJNB3YACh TpaduKoM,
NPUBOJAUTH IPUMEPbI PELICHNS YPABHCHHUS.

HaxonuTth pemieHne CUCTEMBI IBYX JIMHEHMHBIX YPABHEHUM C JABYMs
[IEPEMEHHBIMHU.

CocTaBJisITh M peliaTh ypPaBHEHUE WIN CUCTEMY YPaBHEHUIN

I10 YCJIOBHIO 33JJa4l, UHTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4yM MOIy4YECHHbIN pe3yJIbTaT

Koopaunats! 1 rpaduki.
DyHKIMHT

31

Koopaunara Touku

Ha [psaMoil. Yucnossle
IIPOMEKYTKH.
Paccrosinue mexny
JBYMs TOUKaMU
KOOpJAMHATHON
IIPSIMOM.
[IpsimoyronsHas
CUCTEMa KOOPJIMHAT Ha
IJIOCKOCTH.

[Tpumepsl rpadukos,
3aJJaHHBIX (POPMYITAMHU.
UYrenue rpaduxos

M300paxkarh Ha KOOPINHATHON NIPSIMON TOYKH, COOTBETCTBYIOILIINE
3aJJaHHBIM KOOP/AMHATAM, JIy4H, OTPE3KH, HHTEPBaJIbl; 3alIUChIBaTh UX Ha
anredpanveckoMm sI3bIKe.

OTMeyaTh B KOOPANHATHOM IJIOCKOCTH TOUKH

10 33JJaHHBIM KOOPJIMHATaM; CTPOUTH IPaUKU HECIOKHBIX
3aBHCHMOCTEH, 3a/laHHbIX (OpMyJIaMH, B TOM YHCIIE

C TIOMOIIBIO ITU(PPOBBIX JTAOOPATOPHIA.

IIpuMeHsTh, H3yYaTh NPeMMYIIeCTBA, HHTEPNPETHPOBATH
rpadudeckuii cnocoO MpeCcTaBiIeHUs U aHaIu3a pa3HooOpa3HOM
KU3HEHHOU MH(pOpMaInu.

OcBauBaTh OHATHE PYHKIMH, OBJIa/1€BATh (QYHKIIMOHAIBHOM
TEPMUHOJIOTHEN.

Pacno3naBatsp nuHelinyto QyHKIuo y = kx + b,

ONMCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAUCHHH
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peaNbHBIX 3aBUCUMOCTEHN.

[Tonsitue GyHKIMM.
I'paduk pysKIHIM.
CaoiicTBa (YyHKIIHIA.
Jlunetinas QyHKIusI.

K03 ureHToB k u b.

Ctpouth rpaduku TUHEHHON QYHKIIUN, QYHKINH y = | X|.
Hcnonb3oBath nugpoBbie pecypesl LI IOCTPOCHUS TPapUKOB
(YHKIMN ¥ U3YYEHUS HX CBOMCTB.

IIpuBoAUTHL NPUMeEPHI TUHECUHBIX 3aBUCUMOCTEN B

[Toctpoenue rpaduxa peanbHBIX MPOLIECCAX U SABIECHUAX
JTUHEHHON QyHKIUH.
I'paduk pyHKIIH
y =|x|
[ToBTOpEeHUE 1 0000IICHNE 12 IToBTOpEeHUE Bri0upaTh, NPpUMEHSATH OLEHUBATH CIIOCO0bI CPABHEHUS YHCEII,
OCHOBHBIX ITOHATUHN U BBIUUCIICHUH, IpeoOpa30BaHMil BbIpaXKEHUH, pEILICHHs ypaBHEHHH.
METO/IOB Kypca OcyuiecTBIATH CAMOKOHTPOJIb BBITTOIHIEMbIX IEHCTBUN U
7 knacca, 00o011eHne CaMOIIPOBEPKY pe3yJibTaTa BEIUUCIICHUH, TpeoOpa3oBaHuil,
3HAHUU IIOCTPOEHUN.
Pemarhb 3ana4uu U3 peanbHOMN )KU3HU, IPUMEHSTh MaTeMaTHYeCKHe
3HAHUSA JJI PELICHMS 3a]1a4 U3 APYTUX NIPEIMETOB.
Pemath TekcTOBBIE 321241, CPABHUBATh, BLIOMPATH CIIOCOOBI
pelIeHus 3a1aun
OBIIEE KOJIMYECTBO 136
YACOB I10 I[TPOTPAMME
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8 KUIACC

KBanparasie KOpHU

yucia. [loasarue 06
HMPPALMOHATEHOM
yuciie. JlecaTuanbie
MPUOTVHKESHUS
MPPALMOHAIIBHBIX
YHCEIL.
JlelicTBUTEIIbHBIC
yucia. CpaBHeHUE
JIENCTBUTEIIBHBIX
YHCEll.

YpaBHeHue BUAA

x> = a. CBoiicTBa
apuPpMEeTHIECKUX
KBaJIPATHBIX KOPHEH.
[TpeoGpazoBanue
YHCIIOBBIX BBIPAKEHUH,
COJIepoKaIUX
KBaJIpaTHBIE KOPHU

HanmenoBanue paszzaeina Konnuectso OcHoBHOE OcHOBHBIE BUJIBI JCSITEIBHOCTH 00YYAIOMINXCS
(Tembl) Kypca 4acoB COJIEpKaHue
Hucna v BEIYUCIICHUS. 15 KBagpaTHblii KOpeHb U3 DopMyIHPOBATH OIPeieSIeHUe KBaIPaTHOIO KOPHS U3

qrcia, apu(METHIECKOT0 KBaIpaTHOTO KOPHSI.

IIpuMeHATH OnEpanyio U3BJICYEHHUS KBaPAaTHOTO KOPHS U3 YUCIIA,
HCI0JIB3YSl IPU HEOOXOAUMOCTH KAJbKYJATOP. OueHnBaTb
KBaJIpaTHbIE KOPHU LIEJIBIMU YUCIIAMU U AECATUYHBIMU APOOSIMHU.
CpaBHHBATD U YNIOPSIA0YMBATDH PAllIOHAIbHbIC

Y HPPaLlMOHAJIBHBIE YHCIIA, 3alIMCAHHBIE C TOMOILBIO

KBaJIPAaTHBIX KOPHEH.

Mccien0BaTh ypaBHEHHE X = @, HAXOJUTh TOYHbIE 1
MpUOIMKEHHbIE KOpHU Tpu a@ > 0.

HccaenoBarh cBOiiCTBA KBaIPaTHBIX KOPHEH, IPOBOJISI YUCIIOBBIE
HKCHEPUMEHTBHI C UCTI0JIb30BAaHUEM KAJIbKYJIATOpa (KOMIIBIOTEPA).
Joka3bIBaTh cBOMCTBAa apU(PMETUUECKUX KBAJPATHBIX KOPHEN;
MPUMEHSTh UX /7151 MpeoOpa30oBaHusl BbIpaXXKeHUN. BHINOIHATH
npeodpa3oBaHMsA BEIPAKECHUI, COAepKAIINUX KBAaJPaTHbIE KOPHHU.

Bripa:xxaTh nepeMeHHbI€ U3 TEOMETPUUECKUX U PU3NUECKUX (POopMyII.

Bb1uncJAATh 3HAYEeHUA BRIPOKEHUN, COAEPKAIINX
KBaJpaTHBIE KOPHU, HCTIOIB3YS IIPU HEOOXOTUMOCTH
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KaJIbKYJISITOP.

Hcnoab3o0BaTh B X0/€ peLIEHUs 3a/]ay 3JIEMEHTapHbIE IPECTABICHHUS,
CBSI3aHHbIE C TPUOIMKEHHBIMHY 3HAYEHUSAMH BEJIMYMH.

3HAKOMMTBCS € HCTOPHEH pa3BUTHS MAaTEMAaTUKU

Yucna U BEIYUCIIEHUS.
CrereHn C LEIbIM
[MOKa3aTejIeM

CrereHs ¢ 1enbM
MOKa3aTeJIeM.
CrangapTHas 3anuch
qHCIa.

Pa3meprl 00bEKTOB
OKpY’KaIoLIero MUpa
(OT aeMeHTapHBIX
YaCTHII

710 KOCMMYECKHUX
00BEKTOB),
JUTUTEIBHOCTh
HPOLIECCOB

B OKPY’KaroIlleM MHUpE.
CBolicTBa CTENEHU

C LIEJIBIM TTOKa3aTesieM

®opMyJIMPOBATH ONPeEieJIeHHEe CTEIICHU C LIETIbIM
IIOKa3aTeJIEM.

IIpeacraBasaTh 3anUCh OOJIBIINX U MAJIBIX YHCET B
CTaHJApPTHOM BHJIE.

CpaBHUBATB UKClIa U BEJIMYNHBI, 3a1IUCAHHBIE C
UCHOJIb30BaHueM crernenu 10.

Hcnosb30BaTh 3alUCh YUCEN B CTAHAAPTHOM BHUAE JUISA
BBIPa)KEHUS Pa3MEPOB 0ObEKTOB, IITUTEIBHOCTH MPOIIECCOB B
OKPY’KaOIIEM MUpE.

DopMyJIHPOBATh, 3AIIMCHIBATE B CHMBOJIHYECKOH (popme

Y WUTIOCTPHPOBATH PUMEPAMH CBOMCTBA CTENIEHU C LIEJIBIM
IIOKa3aTeJIEM.

IIpumensTh cBOMCTBA CTENEHU IS TPEOOpa30BaHMsI BbIpaKEHUH,
COJIepaKAIIMX CTEIIEHH C LIEJIBIM ITI0KA3aTEIEM.

BbInoJHATH AelCTBHUS C YMCIIaMU, 3alIUCAaHHBIMU

B CTaHJApPTHOM BH/JIe (YMHOXXEHHE, JIeJICHHE, BO3BEICHNE B
CTEIEHB)

Aur C6paI/IquKI/IC BBIpAXKCHUA.

KBaapaTHbIN TpexuieH

KBanpaThbiii
TPEXWICH.
Pasznoxxenune

Pacno3HaBarthb KBa,Z[paTHBIfI TPEXWICH, YCTAHABJINBATDH
BO3MOXXHOCTE €I'0 pa3JI0KCHUA Ha MHOXUTCIIN.
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KBaJIpaTHOTO
TpexuieHa
Ha MHOXHTEH

PaCKJIa[[I)IBaTb HAa MHOKHUTEJIHN KBaI[paTHBIﬁ TPEXUWICH C
HEOTPpUUATCIIbHBIM IUCKPUMHWHAHTOM

AnreOpandecKie BRIPaKEHHS.
AnreOpanueckas 1po0b

15

AnreOpandeckas
JIPOOB.

Honyctumslie
3HAYCHUS
MIEPEMEHHBIX,
BXOISIIHX

B aJireOpanyeckue
BBIPKEHUSI.
OCHOBHOE CBOMCTBO

anredpanyeckoit 1poou.

Coxparienue apooeit.
Crnoxenue,
BBIYHTAHHE,
YMHOXEHHE U
JieNieHe
anreOpanyecKux
TpOOeii.
[TpeoGpazoBanue
BBIPAYKEHUH,
CoZIeprKaIluX
anredpanyeckue
Ipoou

3anuceiBaTh anredbpanueckue Beipaxkenus. Haxoaure

00J1aCTh OIpeIeJIEHUS PALMOHATIBHOTO BBIPAKEHMUS.

BbInOJHATH YKCIOBBIE IOICTAHOBKY U BBIYMCJIATH 3HAUEHUE
po0Ou, B TOM YHUCIIE C IOMOIIbIO KAJIbKYJIsiTOpa. @opmMyIupoBaTh
OCHOBHO€ CBOMCTBO ajre0panyeckoil 1poou 1 MPUMEHSITh €ro JUIs
npeoOpa3oBaHus IPOOEi.

BoinoauaTs aeiictBus ¢ anredpandeckumu ApoOsimu. [IpumMeHATH
npeodpa3oBaHMsA BHIPAKEHUH [Vl PELICHUS 3a/1a4.

Boipaxkats nepeMeHHble U3 Gopmy (HU3HUECKUX,
reOMETPUUECKUX, OMMCHIBAIOIINX OBITOBBIE CUTYAIIHN)

21




YpaBHEHUS U HEPABEHCTBA.
KBanparHbie ypaBHEHUS

15

KBagparnoe ypaBHeHue.
Henonnoe kBanpatHoe
ypaBHeHue. opmyna
KOPHEW KBaJpaTHOTO
ypaBHeHus. Teopema
Buera.

Pewienue ypaBHeHui,
CBOJISIIMXCS

K KBa/IpaTHBIM.
[Tpocreiimue qpodHO-

palrOHAJIbHBIC YPABHCHUA.

Perenne TeKCTOBBIX
3a1a4 C IIOMOIILIO
KBaJIPaTHBIX YPABHEHUIA

Pacno3naBaTth KBaJjpaTHbIC YpaBHEHUS.

3anuceiBaTh GOPMYJIy KOPHEUN KBaJApAaTHOTO YPABHEHHUS; pelliaTh
KBaJpaTHble YPABHEHHUs — [10JHbIE U HenoJiHble. IIpoBoauTh
NpocTelIIne HCCIeJ0BAHMA KBAIPATHBIX YPABHCHUM.

PemiaTs ypaBHeHUs1, CBOASIINECS K KBAAPATHBIM,

C TIOMOIIBIO MPeoOpa3oBaHUM U 3aMEHON TTEPEMEHHOM.
Ha0aroaaTh 1 aHAJIM3UPOBATH CBSI3b MEK/Y KOPHSAMU U

K02 puLIeHTaMU KBaAPATHOTO YPAaBHEHUSI.

®opmysmpoBaTth TeopeMy Buera, a Takxke 00paTHYIO -T€OpeMY,
IPUMEHSTH 3TH TEOPEMBI JIJIS pelleHus 3a1a4. PemaTh TekcToBbIE
3a/1a4yu anreOpanyecKiuM CriocoOOM: MEePEeXOUTh OT CIOBECHOU
(OPMYIHPOBKH YCIOBHS 33]]a4H K alreOpandecKoil MOAEIH MyTeM
COCTaBJICHUS YPaBHEHHUS; PEIIaTh COCTABICHHOE YPaBHEHUE;
HMHTEPIPETUPOBATH PE3YJIbTAT.

3HAKOMHTBCS ¢ MCTOPHEH Pa3BUTHA alreOpbl

YpaBHEHHUsSI M1 HEPABEHCTBA.
Cucremsbl ypaBHEHUI

13

JInneliHOE ypaBHEHHE C
JByMsI [IEPEMEHHBIMU,

ero rpauk, IpuMepsl
pelIeHUs] ypaBHEHU B
LEJIbIX YUCIIAX.

Pemenne cucrem IByx
JUHENWHBIX YpPaBHEHHU C
JBYMsI

Pacno3HaBaTth IMHEHBIE YPaBHEHUS C IBYMsI IEPEMEHHBIMH.
CrponTtsb rpaduky TMHEHHBIX YpaBHEHUI, B TOM YHCIIE
HCI0JIb3Ysl LM (POBbIE pecypehl.

Pa3immuarh napajsiesibHbIe U IEPECEKAIOIIMECS MIPSMBIE T10 UX
YPAaBHEHUSM.

PemaTe cucTeMbl 1ByX TMHEHHBIX YPAaBHEHUH C ABYMSI
IIEPEMEHHBIMU NOJICTAHOBKOW M CII0)KEHHUEM.

PemaTe npocTeninme CUCTEMBI, B KOTOPBIX OIHO
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[IEPEMEHHBIMMU.
IIpumepsl perenus
CHUCTEM HEJIMHEHHBIX
YpaBHEHHUI

C AByMS

IIEPEMECHHBIMU.
['padmaeckas
MHTEPIIpETALNS
YPaBHEHHUS

C IByMs

IIEPEMEHHBIMU

U CHCTEM JIMHEHHBIX
YPaBHEHHH C JByMs
IIEPEMEHHBIMU.
Pemenne TeKCTOBBIX
3a/1a4 C IOMOUIBIO
CUCTEM ypaBHEHUH

13 YPaBHEHUH HE SIBJISETCS IMHEUHBIM.

IlpuBoauts, rpaguyecKyld)  HMHTEPNPETAUMIO  PEUICHUS
YpaBHEHUS C IByMs IEPEMEHHBIMU U CUCTEM YPaBHEHUH C ABYMS
epPEMEHHBIMH.

PemiaTh TEKCTOBBIE 32Ja4H AITEOPANIECKIM CITIOCOOOM

YpaBHEHMSI 1 HEPABEHCTBA.
HepasencrBa

12

Yucnossie

HEpaBEHCTBA U X
CBOMCTBA.

HepasenctBo ¢ oHOM
[IEPEMEHHOM.

JIuneitHble HEPABEHCTBA €
OJHOU MEPEMEHHON U UX
pemenne. CucteMbl

DopMyJHMPOBATH CBOMCTBA YUCIOBBIX HEPABEHCTB, UIUIFOCTPUPOBATH UX
Ha KOOPJUHATHOM MPSIMOH, 1I0KA3bIBATH AJITeOpanvecKH.

IIpuMeHsITH CBOMCTBA HEPABEHCTB B XO/JI€ peleHns 3a1a4. Pemars
JUHEWHbIE HEPABEHCTBA C OJIHOM MepeMEHHOM, n300pakaTh pelieHne
HEPABEHCTBA HA YUCJIOBOW MPSMOM.

PemiaTh cucTeMbl JINHEHHBIX HEPABEHCTB, M300paXKaTh PelICHHE

CUCTEMBI HEPABEHCTB Ha YHMCIIOBOM IIPSIMOM
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JMHEHHBIX HEPABEHCTB C
OJHOM NEPEMEHHON U UX
peleHue.

N3o0paxenue pernieHus
JIMHEHOTO

HEPaBEHCTBA U UX
CUCTEM Ha YUCIIOBOI
psIMOi

@yHkunu. OCHOBHBIE
HOHSTUSA

[TonsTue QyHKINH.
OGnactsb onpeneneHus u
MHOXECTBO 3HaYCHUI
GyHKIUH.

Cnoco0Orl 3a1anust
byHKLUI.

I'paduk pynkuun.
CgoiicTBa pyHKIIUM, UX
OoTOOpakeHUe

Ha rpaduke

Hcnoab3oBaTh QyHKIIMOHATEHYIO TEPMHHOJIOTHIO H

CHUMBOJIMKY.

BoruncasiTe 3HaueHus QpyHKIU, 3aJaHHBIX (HOpPMYITaMu

(1pu HEOOXOAMMOCTH HCII0JIB30BATh KAJBKYJISITOD);

COCTABJIAITH TA0/IMLbI 3HAYEHU I QYHKIIH.

Crpouthb no Toukam rpapuku QyHkuuii. OnucsiBaTh

cBOlcTBA (DyHKIIMHM Ha OCHOBE €€ Irpa)uuecKoro

MIPEICTaBICHHUS.

Hcnoab3oBath QyHKIMOHAIBHYIO TEPMHHOJIOTHIO H

CHUMBOJIMKY.

HccaenoBarh npuMepsl rpaguKoB, OTPAXKAIOLUIUX PeaTIbHbIE TPOLIECCH U
SIBJIICHHUSL.

IIpuBoOAMTHL NPUMeEPBI IPOLIECCOB U SBJIICHUN € 3aJJaHHBIMU CBOWCTBAMH.
Hcnosb30BaTh KOMIIBIOTEPHbIE POrPAMMBbI IS

MOCTPOEHHSI TpapUKOB (PYHKIUI U U3yUEHHs UX CBOICTB
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Oynkuuu. Yuciaosbie
byHKIMHA

UreHure u NOCTPOCHUE
rpadukoB QyHKITHIA.
[Tpumeps! rpadukoB
(bYHKIU, OTpaXKaroInX
peabHbIE MPOLIECCHI.
@OyHKIMY, OTIHCHIBAIOIINE
pSIMYyI0 ¥ 00paTHYIO

MIPONOPLIMOHATIEHBIE
3aBHCHUMOCTH, UX
rpaduku.

['padux GyHKIN

y =

OyHKINUH

y = xzay = x3’
y=x, y=|x};

rpaduueckoe pernieHue
YpaBHEHUI U CHCTEM
YpaBHEHUI

HaxoauTth ¢ noMmombio rpapuka GyHKIMY 3HAYCHUE OJTHOU U3
paccMaTpuBaeMbIX BEJIMYHH [10 3HAYEHUIO APYTOM.

B HecoXHBIX cllyyasix BbIpaskaTh (pOPMY.JI0ii 3aBUCUMOCTH

MEX/y BEJIMUYUHAMHU.

OnucpIBaTh XapakTep U3MEHEHUs OJTHON BEJIMUMHBI B

3aBUCUMOCTH OT U3MEHEHHUs IPYTroil.

Pacno3HaBaTh BUbI H3y4aeMbIX ()YHKIIHIA.

I[Moka3bIBaTH cXeMATHUYECKHU TT0JI0KEHUE Ha KOOPAMHATHOM TNTIOCKOCTH

rpaduxoB GyHkImii Buga: y = x%,y = x°,

y =\x, y = |x|.

Hcnoab3oBarh PYHKIHOHAIBHO-TPaguUeCKHe NPeACTABICHUA
JUISL pELLICHUS U UCCIIEIOBAHUS YPABHEHU U CHCTEM YPaBHECHUM.
IIpumensTh UM(pPOBBIE pecypPChl 1715 IOCTPOCHHS TPaPUKOB
byHKIMII

[ToBTOpenue n 0000IIEHNE

IToBTOpEHNE
OCHOBHBIX OHSTHH 1
METO/I0B KypcoB 7 1 8
KJ1accoB, 00001IeH1E
3HAHUU

Bpi0MpaTh, IPUMEHATH, OLIECHUBATH CIIOCO0BI CPABHEHUS YHCEIT,
BBIUMCIICHUH, TpeoOpa3oBaHU BEIPAXKEHUH, PEILICHUS ypaBHEHHA.
OcymecTBaSITH CAMOKOHTPOJIb BBINOJIHAEMBIX JEUCTBUI

U caMOIIPOBEPKY pe3yJIbTaTa BHIYHUCICHUH, TpeoOpa3oBaHuii,
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IIOCTPOCHM.

Pemars 3a1a4u U3 peajibHOM )KU3HU, IPUMEHATH
MaTEeMaTUYECKHE 3HAHUS JIJIS pELIECHUs 3a]1a4 U3 APYTUX PEAMETOB.
PemaTh TeKCTOBBIE 3a]a4H, CDABHUBATH, BLIOUPATH CIIOCOOBI
pelienus 3aga4u

OBIIEE KOJIMYECTBO
JACOB I1O ITPOTPAMME

102
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9 KJIACC

HaunmenoBanue pasgena Konnuectso OcHoBHOE OcHOBHBIE BUJIBI CSITEIBHOCTH 00YYAIOIINXCS
(Tembl) Kypca 4acoB COJIEpKaHNE
Uucna 1 BBIYUCIICHUS. 9 PannonaneHble yncna, Pa3BuBaTh npeacraB/ieHHs O YUCIaX: OT MHOXKECTBA HaTypaIbHbIX
JleiicTBUTENbHBIE YUCIIA HppalrOHAJIbHbIE YUCIIA, qucesl O MHOXKECTBA JEMCTBUTEIBHBIX Yicell. O3HAKOMMTBCS C
KOHEYHbIE BO3MO>KHOCTBIO IIPEJICTABICHUS JEHCTBUTEILHOTO YUCIIA KaK
1 OGeCKOHEYHbIe 0ECKOHEYHOH JEeCATHUHON APOOH, MPUMEHSATD ECATUIHbIC
JeCATUYHbIE JPOOU. IPUOIMKEHNS PallMOHAIBHBIX U UPPAIlMOHATIbHBIX YUCEIL.
MHoxkecTBO M300paxkarh NeiICTBUTENBHBIEC UNCIIA TOYKAMU KOOPAMHATHOM MPSAMOM.
JICUCTBUTENHBIX YUCEIT, 3anuceiBaTh, CPABHUBATH M YIOPSAA0YMBATH
JICHCTBUTETLHBIE YHCIIA NEUCTBUTENLHEIE YHUCIIA.
KaK OCCKOHEYHBIC BeInoaHATH, coueTas yCTHbBIE U IMCbMEHHBIE IPUEMBI,
JIeCSATHYHBIE POOH. apugMeTHUYeCKHe 1eiiCTBUSA C PAallMOHAIbHBIMYA YUCJIAMH; HAXOAUTh
B3anmHO ogHO3Ha4YHOE 3HAUYEHUS CTEIICHEH ¢ IIeJIBIMU IOKa3aTeIIMU
COOTBETCTBUC MCIKIY Y KOPHEW; BBIYMCJIATH 3HAYCHUS YHCIOBBIX BBIPAKEHUN.
MHOKCECTBOM [onyuuTh npeacTaBjaeHue 0 3HAYMMOCTH JIEUCTBUTEIIBHBIX YHCEIT
JICUCTBUTENbHBIX YHCEI U B IPAKTUYECKOM JEATEIBHOCTH YEJIOBEKA.
MHOKCCTBOM TOYCK AHAJIM3MPOBATH U 1€J1aTh BHIBOABI O TOYHOCTH MPUOINKEHUS
KOOPJAMHATHOH MPSIMOM. JIEHCTBUTENIBHOIO YNCIA ITPU PELICHUH 3a1a4.
CpaBHeHHE NCHCTBUTENBHBIX | QKpYIISATH JCHCTBUTENBHBIC YHC/IA, BHINOIHATH MPHKHIKY
qncer, apupMeTHIecKHe pe3yibTaTa BHIYUCICHUH, OLEHKY 3HAa4CHUI
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JIEUCTBUS

C ACMCTBUTEIbHBIMU
YHUCIIAMU.

[TpubnmxenHoe
3HAUYECHHE BEJIUYHHBI,
TOYHOCTH MPUOIMKEHHUSL.
OkpyriieHue yucer.
[Ipukuaka u onieHKa
PEe3yIbTaTOB BEIYMCIICHHI

YUCJIOBBIX BBIPAKECHUM.
3HAKOMHTBCH € HCTOPHE Pa3BUTHS MaTEMATUKU

'YpaBHEHUsI U HEPABEHCTBA.
YpaBHEHHUS C OJTHOU
[IEPEMEHHOMN

14

JInneliHOE ypaBHEHHUE.
Pemenne ypaBHenui,
CBOIALUXCS

K nuHeHbIM. KBagpaTHOe
ypaBHeHue. Pemenue
YPaBHEHUH, CBOIALUXCSA
K  KBaJpPAaTHBIM.
bukBanparHeie
YPaBHEHH.

[Ipumeps! pemenus
YpaBHEHUU TPEThEN

U 4ETBEPTOH CTENECHEN

OcBauBaThb, 3a11I0MUHATH U IPUMEHATDH rpapuyecKue MeTOAbI
IIpU pELICHUN YpPaBHEHUH, HEPABEHCTB U UX CHCTEM.
PacnosnaBats 1ienbie 1 1poOHbIE ypaBHeHUs. Pemarth
JINHelHble M KBaJpaTHbIe YPABHEHH, YPABHEHMUSI,
CBOJISIILIMECS K HUM, ITPOCTENIIINE APOOHO-pallMOHATIbHBIE
YPaBHEHHSI.

IIpeanaraTb BO3MOKHBIE CLIOCOOBI peIIeHHUs] TEKCTOBBIX 337134,

Oﬁcy)KI[aTb X U pemaTb TCKCTOBBIC 3a/la4X PA3HBIMHA crocodamu.

3HAKOMHUTLCS € I/ICTOPI/Ieﬁ Pa3BUTHA MATEMATUKU
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pa3noXeHUueM Ha
MHOKUTEJH.
Pemrenue npoGHo-
paloOHATBHBIX
YPaBHEHHM.

Pemenue TeEKCTOBBIX 3a/1a4

anredpanvyecKuM METOJIOM

YpaBHEHMsI M HEPABEHCTBA.
CucreMbl ypaBHEHUN

14

YpaBHEeHHE C JABYMs
MIEPEMEHHBIMU U €r0
rpaduk.

Cucrema 1ByX JTUHEHHBIX
YPaBHEHUU C IBYMsI
MIEPEMEHHBIMU U €€
pewenue. Pemenue
CUCTEM JBYX YPABHEHUH,
OJIHO

13 KOTOPBIX JINHEWHOE, a
JPyroe — BTOPOH CTETIEHHU.
I'paduueckas
MHTepIpeTaIus

CUCTEMBI ypaBHEHUN

C IByMs1 [IEpEMEHHBIMHU.
Pemrenne TekCTOBBIX

OcBauBaTh U NPUMEHSITH IPUEMBI PEILICHUS CUCTEMBI JIBYX
JIMHEHHBIX YPAaBHEHUN C ABYMs [IEPEMEHHBIMU

Y CUCTEMBI IBYX YPaBHEHMI, B KOTOPBIX OJHO YpPaBHEHUE HE
ABJIIETCS IMHEWHBIM.

Hcnonb3oBath QPyHKIMOHAIBHO-TpapUUECKHE MTPEICTABICHUS IS
peLICHHUs M HCCJICJOBAHUS YPAaBHEHUI U CUCTEM.

AHATU3NPOBATH TEKCTHI 32124, PelIaTh UX aaredpandyeckum
Croco0OM: MepexoAnTh OT CIIOBECHOHN (POPMYITMPOBKHU YCIOBUS 3ajauu
K anre0pandeckoil MoJieNu IMyTeM COCTaBJICHUsI CUCTEMbl YPaBHEHUH;
pelaTh COCTABICHHYIO CUCTEMY YPaBHEHMI; HHTEPIPeTHPOBATH
pe3yabTar.

3HAKOMMTBCS ¢ MCTOPHEN PAa3BUTHS MATEMAaTUKH
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3aJ1a4 aJreOpanuyecKumM
crocodom

YpaBHEHMSI U HEPABEHCTBA. 16 YucnoBble HEPABEHCTBA U Yurarth, 3alIMCHIBATh, IOHUMATh, HHTEPNPETHPOBATH HEPABCHCTBA,;
Hepasencrsa UX CBOWCTBA. HCIIOJIB30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO. BBINOTHATH
JIunelinsle peoOpa30BaHus HEPABEHCTB, HCMOJIb30BATh JUIs IPeoOpa3oBaHus
HEPaBEHCTBA CBOMCTBA YUCIIOBBIX HEPABEHCTB.
C OJJHOM EpEMEHHON U PacnosHaBaTh TUHENHBIC U KBaApaTHbIC HEpaBeHCTBA. PemaTs
UX pELICHHUE. JIMHEHbIC HEPABEHCTBA, CUCTEMBI JIMHEHHBIX HEPABEHCTB, CUCTEMBI
CucreMbl TUHEHHBIX HEPaBEHCTB, BKIIOYAIOIUX KBaJIpaTHOE HEPABEHCTBO, U PELIaTh UX;
HEPABEHCTB C OJHOU 00CyK1aTh OJyYEHHbIE PELLICHUS.
IIEPEMEHHON U UX M300paxkarh pelieHne HEPaBEHCTBA U CUCTEMbI HEPABEHCTB Ha
pelieHue. YKCJIOBOU MIPSIMOM, 3aNIMCHIBATH PELIECHUE C TOMOLIBIO CUMBOJIOB.
KBanpaTtHble HEpaBeHCTBA Pematsb kBagpaTHbBIC HEPABEHCTBA, UCIOJB3YsI rpadudecKue
U UX pELLIEHUE. IIPEJICTaBICHHUS.
I'papuueckas OcBauBaTh M NIPUMEHATH HEPABEHCTBA IPU PELICHUH Pa3IMYHbIX
MHTEpIIpEeTaLys 3a/1a4, B TOM YHCJIE IPAKTUKO-OPUEHTUPOBAHHBIX
HEPABEHCTB U CUCTEM
HEPABEHCTB C JIByMs
NIEPEMEHHBIMU
DyHKIIMN 16 KBanpatnunas Pacno3naBaTth BH/IbI H3y4aeMbIX (QYHKIIMI; HIJIIOCTPUPOBATH

¢byHkuus, ee rpaduk

u cBoiictBa. Ilapabona,
KOOpPJWHATBI BEPILHMHbI
apadoJIbl, OCh

CXeMaTH4eCKH, 00BbSICHATH PACIIOJIOKEHUE Ha KOOPAUHATHOU
IUIOCKOCTH I'pauKOB

k
dyHkumii Buma: y = kx,y = kx + b,y = ,y =X,
x
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CUMMETPUU NapadoJIbL.

I'paduku Gynkmii:
y = kx,
vy = kx + b,
k
y= 4
X
y=xy
=3,y =
\x,y =|
x|

y =x% y =\x, y = |x| B 3aBUCHMOCTH OT 3HaUeHHi KOIDDHUIUEHTOB;
OMKCHIBATh UX CBOMCTBA.

Pacno3HaBaTth KBagpaTuyHy0 QyHKIUIO 110 hopMyIIe.

IIpuBoANTH NPUMePHI KBaIPATUIHBIX 3aBUCIMOCTEN U3

peanbHOH JKU3HU, PU3UKH, TEOMETPHH.

BoisiBasiTh 1 000011aTH 0COOCHHOCTH TpaduKa KBaIpaTUIHOM
Gysxkumm y = ax*> + bx + c.

CTpouTh M H300paxKaTh cXeMATHYECKH TPAPUKH KBAIPATUIHBIX
byHKIMi, 3a7aHHBIX (OPMYJIaMu BHJIA

y=ax’,y =ax* + ¢,y = alx + p)’,y = ax* + bx + c.
AHAJIM3MPOBATH U IPUMEHSATH CBOMCTBA U3YUEHHBIX QyHKUMN AJIs
UX TTOCTPOESHHSI, B TOM YHKCIIE C TOMOIIBIO HU(PPOBBIX PECYPCOB

UnCIoBEIC ITOCIIEN0BATEILHOCTH

15

ITonsaTre unciaoBon
MOCJICIOBATENHHOCTH.
3ajganue
IOCIIEIOBATENIHLHOCTH

peKyppeHTHOU hopMyon

u popMyIoH n-ro
YJIeHa.
Apudmernueckas u
reoMeTpHyYecKas
MPOTPECCHH.

®opMynbl  n-TO  YIEHA

apupMeTHIecKon

OcBanBaTh U NPUMEHSITh UH/ICKCHBIE 0003HAYCHHS, CTPOUTH
peueBble BbICKa3bIBAHUS C HCIIOJIB30BaHUEM TEPMHHOJIOTHH,
CBSI3aHHOM C IMOHATHEM TIOCIIEI0OBATEIIEHOCTH.

AHaTU3MPOBATHh GOPMYITY 71-TO WIEHA MOCIEA0BATEILHOCTH WIH
PEKYPPEHTHYIO POpMYITy

U BBIYHCJIATH YWIEHBI [T0CIe10BATEeIbHOCTEN, 3aJaHHBIX ITUMHU
dbopmynamu.

YcraHaBaMBaTh 3aKOHOMEPHOCTD B TOCTPOSHUH
MI0CJIEI0BATEIbHOCTH, €CJIN BBIIMCAHBI IEPBBIE HECKOJIBKO €€
YJICHOB.

Pacno3naBaTth apu(pMeTHUECKYIO U TEOMETPUUECKYIO TPOrPECCUU TTPU
Pa3HBIX CIIOCO0aX 3a/1aHMs.
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U T€OMETPUYECKON
IIPOTPECCUi, CyMMBI
MIEPBBIX 71 YIICHOB.
N300pakeHune 4IeHOB
apu(MeTHIECKOM

U T€OMETPUYECKON
MPOrpeccuil TOUKaMu Ha
KOOpJMHATHOM
IJIOCKOCTH.
JIunelinbiin

Y SKCIIOHEHIIMAJIbHBIN
pocT.

Cro’xHbI€e IPOLIEHTHI

Pemats 3a71auu ¢ UCHIOIB30BaHUEM (POPMYIT 71-TO UIICHA
apu(METHYECKON U TEOMETPUIECKOM POTPECCHil, CyMMBI IIEPBBIX 71
YJICHOB.

N300paxarh wieHbl 10CIE10BATEILHOCTH TOUKaMHU Ha
KOOPAMHATHOW IIOCKOCTH.

PaccmaTpuBaTh npuMepbl NpPOLECCOB W SIBJICHMH U3
peanbHOM  JKM3HM, WUIIOCTPUPYIOUIME HW3MEHEHHE B
apu(MeTHyecKoil mporpeccuu, B TeOMETPUUECKON

MIPOTPECCUU; U300pakaTh COOTBETCTBYIONINE 3aBUCUMOCTH I'Pa)UICCKH.
Pemathb 3a5auum, CBSI3aHHBIE C YUUCIOBBIMU M0CJIE10BATEIILHOCTSIMY, B
TOM YHUCJIE 3a/1a4H U3 pPealbHON )KU3HU C UCIIOJIb30BaHKEM ITU(POBHIX
TEXHOJIOTH (3EKTPOHHBIX TaOIUIL, rpauuecKoro KaubKyIsITOpa U
T.11.). Pemiatp 3aauu Ha CII0KHBIE MTPOLIEHTHI, B TOM YHCIIE 334U U3
peanbHOM MPAKTHKH (C UCIOJIBb30BAaHUEM KaJIbKYJISATOPA).
3HAKOMHTBCS € HCTOPHEH pa3BUTHS MaTEMATUKN

[ToBTOpEeHUE, 0600IICHNE,
cHUCTeEMaTU3alMs 3HaHUI

18

Yucia ¥ BEIYUCIECHUS
(3amuch, CpaBHEHHE,
JIENCTBUS

C JE€HUCTBUTEIbHLIMU
YUCJIaMH, YACIIOBast
psiMast; TIPOIICHTHI,
OTHOIIIEHHSI,
MIPOTIOPIINY;

OHepI/IPOBaTb MOHATUAMM: MHOKECTBO, ITIOAMHOXKECTBO, OII€PAITUN
HaJ MHO>XCCTBaMH, UCIIOJIb30BaTh Fpa(I)I/I‘-ICCKOC npeaACTaBJICHUC
MHOKECTB UI OIMMUCAHUA PCAJIbHBIX TPOUCCCOB U ﬂBHeHHfI, npu
PCHIICHUHU 3a1a4 U3 APYTUX y‘-IC6HLIX npeaAMcETOB.
AKTyaJ'II/I3I/Ip0BaTL TEPMUHOJIOIMI0O 1 OCHOBHBIE Hei’ICTBHH,
CBA3AHHDBIC C YMCJTAMMU: HATYPAJIbHOC YHUCJIO, IIPOCTOC U COCTABHOC
qucia, JCJIUMOCTb HATYpPaJIbHBIX

32




OKpYTJICHUE,
pUOIIKEHHE, OIICHKA,
peleHre TEKCTOBBIX
3a7a4 apUPMETHIECKIM
crocobom)

qucel, IPU3HAKU ETUMOCTH, LI€JI0€ YUCIIO0, MOAYJIb YHUCIIA,
OOBIKHOBEHHASI U ACCATHYHAS IpOOU, CTAHIAPTHBII BH]I YMCIIA,
apu(METUYECKUI KBaJpaTHbIA KOPEHb.

BbInoHATH AelicTBUS, CPABHMBATDH U YIIOPSIA0YMBATh Y1CIIa,
IIPEJICTABIISITh YUCIIa HA KOOPAUHATHOM MPSAMOM, OKPYIJIATH YHMCIIA;
BBINOJIHATH NPUKUAKY M OLEHKY pe3yJIbTaTa BbIYNCICHUMN.
Pemath TekcTOBBIE 321a4U apUPMETHIECKUM criocoOoM. Pemath
NpaKTHYeCKHue 3a1a4H, COiep Kalllie IPOLIEHTHI, JOJIH, YaCTH,
BBIPAXKAIOIINE 3aBUCUMOCTU: CKOPOCTh —BpEMsI — PAacCTOsIHUE, LIeHa
— KOJIMYECTBO — CTOMMOCTH, 00BhEM PabOThI — BpeMs —
IIPOM3BOJUTENIBHOCTD TPY/A.

Pa30uparhb peanbHble KU3HEHHbIE CUTYALHH,

(hopMy.THPOBATBH HX HA SI3bIKE MATEMATUKH,

HAXOMTh PELICHNE, IPUMEHSS MaTeMaTUYEeCKUH armnapar,
HHTEPNPETHPOBATH PE3YJbTaT

Anrebpanueckue
BBIpAKECHUS
(mpeobpazoBaHue
anreOpanvdecKux
BBIPAKEHUH, TOMTYyCTUMBIE
3HAYEHUS)

OnepupoBaTh NOHATHAMM: CTENIEHD C LIEJIBIM OKA3aTeINEM,
apudmeTrnyeckuil KBaJipaTHbIN KOPEHb, MHOTOUJIEH, alredpandeckas
Jpo0b, TOXKJIECTBO.

BbINOJHATL OCHOBHBIE 1efiCTBHSA: BBIIOIHITH PAaCUEThI 110
dbopMmyiiaMm, mpeoOpa3zoBIBAThH LIEJbIE, IPOOHO-PAIIOHATILHBIE
BBIPQXEHUS U BHIPAXKEHUS C KOPHSAMU, PEaTH30BBIBATh Pa3I0KEHNE
MHOT'OYJIEHA HA MHOKUTEININ, B TOM YHCJIE C UCIIOJIb30BAaHUEM
(bopMys pa3HOCTH KBaIpaToOB M KBaJ(paTa CyMMBbI U pa3HOCTH;
HaXOJUTh
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JIOITyCTUMBIE 3HAYCHHS TIEPEMEHHBIX JJIs1 TPOOHO-pAIMOHAIBHBIX
BBIPA)KCHUM, KOPHEH.

MoneaupoBaTh C TOMOIIBIO (POPMYJT peaTbHBIE POLIECCH U
SBJICHUS

OyHKIMH (TOCTPOCHUE,
CBOMCTBA U3yYEHHBIX
byHkumii; rpadpudeckoe
pelleHre ypaBHEHUH U UX
CHUCTEM)

OnepupoBaTh NOHATHAMU: QYyHKIMSA, TpaPuK QYHKINUU, HYJIN
(YHKIMH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEKYTKH
BO3pacTaHus, yObIBaHUS, HAUOOJIbIIICE

¥ HauMEHbIIIee 3HAYCHUS (PYHKIHH.

AHAJIU3MPOBATh, CPABHUBATH, 00CYKIATh CBOWCTBA (PYHKIINH,
CTPOHUTH UX IPaPUKH.

OnepupoBaTh NOHATHSIMM: TIPSIMasi IPOMTOPIIHOHATILHOCTH, OOpaTHast
IPONOPIHUOHATBHOCTD, JTMHEHHAsT (DYHKIHS, KBapaTUIHas PYHKIN,
napaboJa, rurepooJa.

Hcnoan3oBaTh rpaguKy /s ONPEICIICHHS CBOMCTB, MPOLIECCOB U
3aBHCUMOCTEH, 7151 peleHus 3a1a4 U3 IpyTUX y4eOHbIX IPEIMETOB U
peanbHON )KU3HH; MO/IeJIMPOBATh

C TIOMOIIIBIO TPa(PUKOB peasbHbIC MPOLIECCHI U SIBIICHHS.

Boipa:kaTh (popMyJIaMu 3aBUCUMOCTH MEX/y BETMYMHAMU

OBILIEE KOJIMYECTBO YACOB
110 [IPOTPAMME

102
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TEMATHYECKOE INTAHUPOBAHMUE
7 KJIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne ni/m Konrpoabnbsie IIpakTuueckue
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypchl
1 Yucna u BeIUKCICHUS. ParnoHanbHEIC 0 ) bubnunoreka LIOK
qyucia https://m.edsoo.ru/7f415b90
bubnuoreka [{OK
2 Anrebpanyeckue BhIpaXKeHUs 34 1 https://m.edsoo.ru/7f415b90
3 YpaBHeHHUs 1 HEPABEHCTBA 27 1 buomorexa IOK
P P https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
4 K . D 1 1
OOpAMHATH 1 rpaduKit. DyHicin 3 https://m.edsoo.ru/7f415b90
bu6nunorexa LIOK
> Hostoperne i 06obmenne 12 ! https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I10 136 6 0

I[TPOTPAMME
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8 KJIACC

KonuyectBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/ Konrpoabnsie IIpakTHyeckue
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsbl
| UYucna u Beruncienus. KBagparuele 15 Bu6mumoteka [JOK
KOpHHU https://m.edsoo.ru/7f417af8
) Yucia u BeruucieHus. CTeneHs ¢ 1eIbIM 7 bu6nmorexa LIOK
MOKa3aTeieM https://m.edsoo.ru/7f417af8
3 AnreOpanyeckue BbIpaKEHUSI. 5 | bubmmoreka [JOK
KBanpatHsiii Tpéxuiien https://m.edsoo.ru/7f417af8
4 AnreOpanyecKkue BbIpaKEHUSI. 15 | bubmmoreka [JOK
Anrebpanueckast 1poOb https://m.edsoo.ru/7f417af8
VYpaBHenus u HepaBeHCTBA. KBapaTHbie bubnnorexa [JOK
5 15 1
ypaBHEHUs https://m.edsoo.ru/7{417af8
6 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 13 bubmmnoreka HOK
ypaBHEHM https://m.edsoo.ru/7f417af8
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 Bubmmorexa HOK
https://m.edsoo.ru/7f417af8
8 @Oynkunu. OCHOBHbBIE TOHATHUS 5 bubmorexa HOK
https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
? DyHkun. qucnosie PyHKiHH ) ! https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
10 Hostoperne 1 0obumente 6 ! https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

[TPOTPAMME
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9 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
n/n NMPoOrpaMmblI Bcero Kontpoapirie  Hpakirieckie o0pa3oBaTejbHbIE
padoThbI padoThI
pecypchl
| Uucna u Beruucienus. JlelicTBUTENbHbIC 9 bubmmoreka [JOK
qucla https://m.edsoo.ru/7f419d08
) YpaBHEHHUs U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnnorexa [JOK
OJIHOU TIEpEMEHHOI https://m.edsoo.ru/7{419d08
3 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 14 | bubmmoreka [JOK
YpaBHECHHIA https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https-//m.edsoo.ru/7419d08
bubmuoreka [IOK
> Dy 16 1 https://m.edsoo.ru/7f419d08
bu6mmoreka IIOK
6 YucIoBbIE OCIEN0BATEILHOCTU 15 1 https://m.edsoo.ru/7f419d08
. [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 13 | bu6nmorexa LIOK
3HAHUHN https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I1O0 102 6 0

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHMUE

7 KJIACC
Ne KoanvecTso yacos JMara JJIeKTPOHHBbIE LU (PPOBHIE
; Tema ypoka Kontpoabubie IIpakTuuyeckue o0pa3oBaTe/IbHbIE
n/n Bcero U3YYeHU s
padoThbI padoThI pecypcbl
1 [ToHATHE palMOHATIEHOTO YHCIIA 1 https://m.edsoo.ru/f9344fe4
A €THYECKHUE JICHC c
2 prpMeTHieCKue AcHCTBA 1 https://m.edsoo.ru/67d29¢ebc
paIMoHaIbHBIMU YHCIIAMU
A N
3 pHQMETHICCKNE ACHCTBH C 1 https://m.edsoo.ru/12a611fc6
palMoHaIbHBIMU YHCIAMHU
A €THYECKHUE JICHC c
4 pH(METIICCKIC ACHCTBHS 1 https://m.edsoo.ru/d1ed825¢
paIMoHaIbHBIMU YHCIIAMHU
Apudmernueckue IeiCTBUS C
5 pud A 1 https://m.edsoo.ru/64d7baab
paIMoHaIbHBIMU YHCIIAMHU
Apudmernyeckre qeNCTBUS C
6 pu A 1 https://m.edsoo.ru/7e666ef9
palroHaTLHBIMHU YUCIIAMH
A €THYECKHUE JICHC c
7 pHGMeTHIECKHE JCHCTRHA | https:/m.eds00.ru/3a654b9d
paIMoHaILHBIMU YHCIIAMHU
Apudmernyeckre qeNCTBUS C
8 pud g 1 https://m.edsoo.ru/da7259¢2
paIMoHaILHBIMU YHCIIAMHU
Apu 7|
9 PHQMETHHCCKHE ACHCTBH C 1 https://m.edsoo.ru/12a611fc6
palroHaIbHBIMHU YUCIAMH
A .
10 pH(MeTIHCCkie ACHCTBHS ¢ 1 https://m.edsoo.ru/12a61fc6
parMoHaILHBIMU YHCIIAMHU
Apubdmernyeckue IeiiCTBUS C
11 pud 8 1 https://m.edsoo.ru/37114db1
paIMoHaILHBIMU YHCIIAMHU
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Apudmernueckue T1eUCTBUS C

12 https://m.edsoo.ru/da7259c2
palroHaIbHBIMH YUCIAMH
KonTponbHas padoTa 1mo Teme

13 "ApudmeTrnieckue AeHCTBUS C https://m.edsoo.ru/3a654b9d
palMOHAIBHBIMU YUCTaMU"

14 Cpanenue, ynopsnouuBanme https://m.edsoo.ru/ff5e7a8e
paIMOHATBLHBIX YHCET

15 Cpasuenue, ynopanomsasme https://m.edsoo.ru/37114db1
PaIMOHATBHBIX YHCEI

16 CpasHeHHe, yNIOPANOHBAHHC https://m.edsoo.ru/cbal49bb
paIMOHATIBHBIX YHCE

17 Crenen, ¢ HaTypaibHEIM https://m.edsoo.ru/5481ee5f
rokasarejieM
C

18 TCTCHb € HATYPATILHBIM https://m.edsoo.ru/e6la7dea
roxkasarejieM

19 (CTene ¢ HarypaibHEIM https://m.edsoo.ru/bbd9fce4
moKasaTrelieM
C

20 TEHCHb € HATYPATILHBIM https://m.edsoo.ru/leee9d8f
rokasarejieM
C

21 TCHCHD € HATYPATLHEIM https://m.edso00.ru/9¢c63e356
rokasarejieM
Perrenne oCHOBHBIX 3a7a4 Ha

22 IpoOu, MPOLEHTHI U3 peabHON https://m.edsoo.ru/d4bd3736
MPAKTHKH
Pemrenrie 0CHOBHBIX 3a7a4 Ha

23 JpoOu, MPOLEHTHI U3 pealibHOM https://m.edsoo.ru/e45b6b9a

IPaKTUKH

39



Pemenne ocHOBHBIX 3aJa4 Ha

24 IpoOu, IPOLIEHTHI U3 peabHON https://m.edsoo.ru/b23¢8519
MPAKTHKH
Penrenne ocCHOBHBIX 3a/1a4 Ha

25 JIpOOH, IPOLICHTHI U3 PEATbHOU https://m.edsoo.ru/d8c56158
MPAKTHKH
[IpusHaku nenumMocTu,

26 Pa3IoKEHUST HA MHOXKHTEITH https://m.edsoo.ru/fc66dc66
HATYPaJbHBIX YHCEI
[Ipu3Haku nenmMmMocTu,

27 Pas3oKeHUsT Ha MHOYKUTEIH https://m.edsoo.1u/5527¢756
HATYPaJIbHBIX YUCEIT

28 Peanbribie sapncimoctit. Tlpamas https://m.edsoo.ru/67f1ffb3
1 oOpaTHas MPOMOPIUOHATIBHOCTH

29 Peaerie sapicimoctit. Tlpamas https://m.edsoo.ru/ae9c6a83
1 00paTHas MPONOPIIMOHATLHOCTH

30 Peanbitsic sapmcunoct. Hpavas https://m.edsoo.ru/43¢5631b
1 oOpaTHas MPOMOPIMOHATIBHOCTH

31 Peanbisic sapicumocti. ipaas https://m.edsoo.ru/774b4b2a
1 0OpaTHas MPOMOPIUOHATIBHOCTH

32 F;EES;:;:;?:?;T;;? Teme https://m.edsoo.ru/c898bd91

33 BykBeHHbIE BBIpaXKEHUS https://m.edsoo.ru/93aacbce

34 ByKkBeHHBIE BbIpaKEHUs

35 DopMyIsI https://m.edsoo.ru/187ac8f4

36 dopmyisl https://m.edsoo.ru/9c791daf

37 Hepemerrisie. JlomycTinisre https://m.edsoo.ru/acce84d2

3HAYCHUA NICPEMCHHBIX
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[Tepemennsie. JlomycTrumeble

38 https://m.edsoo.ru/3a654b9d
3HAYCHUS TICPEMECHHBIX
[IpeobpazoBanme OyKBEHHBIX
39 BBIPAKCHIH, PACKPLITHE CKOOOK I https://m.edsoo.ru/dbeb8f54
MPUBEICHUE 110 I00HBIX
ClTaraeMbIX
[IpeoOpazoBaHre OYKBEHHBIX
40 BBIDAKCHIH, PACKPLITHE CKOOOK I https://m.edsoo.ru/16d6cc63
MPHUBEICHUE 110 I00HBIX
ClIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX
41 BBIDAKCHHH, PACKPBITHE CKOOOK 1 https://m.edsoo0.ru/9138843a
MIPUBEICHUE 110 I00HBIX
ClIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX
42 BEIDWKCHHH, PACKPEITHE CKOOOK 1 https://m.edsoo.ru/365491cd
MIpUBEICHUE TTOA00HBIX
clIaraeMbIX
43 g::;;f;fH:;H;:faZaTeneM https://m.edsoo.ru/6¢2c38ad
44 CBolicTBa CTENEHHU C bubmuorexa [JOK
HaTypaJbHBIM TOKa3aTelIeM https://m.edsoo.ru/7f42154e
45 CBoiicTBa CTENIEHU C bubnuoteka [JOK
HATypaJbHBIM MOKa3aTelIeM https://m.edsoo.ru/7f4218be
46 MHorouIeHbI https://m.edsoo.ru/82{3b41d
47 MHoOTrOo4JICHBI https://m.edsoo.ru/31{8695b
48 MHorouIeHbI https://m.edsoo.ru/3a654b9d
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Clio)xeHHe, BRIYUTAHUE,

49 https://m.edsoo.ru/b8efe5b6
YMHOXCHHUE MHOTOYJICHOB
C

50 TIOCHUE, BRITUTAHHC, https://m.edsoo.ru/9ee9es5af
YMHO)KEHUE MHOTOWICHOB
C

51 TIOACHUE, BRITUTAHNC, https://m.edsoo.ru/46584acf
YMHOXCHHUE MHOTOYJICHOB
C

52 TIOCHUE, BRITUTAHHC, https://m.edsoo.ru/d1197af4
YMHOKEHHUE MHOTOYJICHOB

53 Cnoxenne, BEMHTAHKC, https://m.edsoo.ru/3a654b9d
YMHO)KEHUE MHOTOUYJICHOB
C

54 TIOAKCHUE, BRITUTAHNC, https://m.edsoo.ru/12a61fc6
YMHOKEHHUE MHOTOYJICHOB
o -

55 OPMYJIbI COKpALICHHOTO https://m.edsoo.ru/d9e7deb5
YMHOXKEHUS
o -

56 OPMYJIBI COKPAIICHHOTO https://m.edsoo.ru/6e7de53¢c
YMHOXKEHUS
o N

57 OPMYJIBI COKPAIICHHOTO https://m.edsoo.ru/1e63f25¢
YMHOXKEHUS
o .

58 OPMYJIBT COKPATICHHOTO https://m.edsoo.ru/1e33ad77
YMHOXKEHUS
o .

59 OPMYJIbI COKPAIICHHOTO https://m.edsoo.ru/3a654b9d
YMHOXKEHUS
o N

60 OPMYJIBI COKPAIICHHOTO https://m.edsoo.ru/cc74alc5
YMHOXKEHUS
P

61 A3NOKCHHIE MHOTOHIICHOB Ha https://m.edsoo.ru/7ab3d68f
MHOXXUTEIN
P

62 A3TOKCHHE MHOTOUIICHOB Ha https://m.edsoo.ru/b754871d

MHOXHUTCIIA
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63

64

Paznoxenne MHOTOWJICHOB Ha
MHOXHUTCIIN

Paznoxenne MHOTOYJICHOB Ha
MHOXHUTCIIN

https://m.edsoo.ru/3c39faa7

https://m.edsoo.ru/a65bf4e2

65

66

67

Pazioxenne MHOTOYJIEHOB Ha
MHOXHUTCIIN

KonTponbnas pabora no teme

"Anrebpanyeckue BbIpaxeHus"

YpaBHeHue, mpaBuia

npeoOpa3oBaHus ypaBHEHUS,
PaBHOCUIILHOCTh YPaBHEHUN

https://m.edsoo.ru/3a654b9d

https://m.edsoo.ru/8e555bab

https://m.edsoo.ru/c24c¢5497

68

VYpaBHeHHUe, ITpaBuia
npeoOpa3oBaHus ypaBHEHUS,
PaBHOCWIIBHOCTh YPaBHEHUI

https://m.edsoo.ru/3a654b9d

69

70

71

72

JInHeitHoe ypaBHEHHE C OJJTHOU
MEPEMEHHOM, PEIICHUE JTUHEUHBIX
YpaBHEHUI

JIuHeliHOE ypaBHEHHE C OQHOU
IIEPEMEHHOM, PEIICHUE JTUHEUHBIX
YpaBHEHUI

JInHeliHOE ypaBHEHHE C OQHOU
IIEPEMEHHOM, PEIIECHUE JTUHEUHBIX
ypaBHEHUU

JIuHeitHOe ypaBHEHUE C OJTHOU
MIEPEMEHHOM, PEIIEHUE JTUHEUHBIX
ypaBHEHUH

https://m.edso00.ru/f865b539

https://m.edsoo.ru/4f1a8771

https://m.edso00.ru/39854¢e31

https://m.edsoo.ru/12a61{c6
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JIuHeitHOe ypaBHEHUE C OJTHOM

73 MIEPEMEHHOH, pelIeHHe TUHEHHBIX https://m.edsoo.ru/da7259¢2
YpaBHEHUU
JIuHeitHOe ypaBHEHUE C OJTHOM

74 MepEMEHHOM, peleHne TMHEHHBIX https://m.edsoo.ru/3a654b9d
YpaBHEHUI
P

75 CLICHHC 3va)1aq © HOMOTILRIO https://m.edsoo.ru/db6e1{8b
ypaBHCHHI
P

76 CILICHHE 3va11aq © OMOIILIO https://m.edso00.ru/974443d6
ypaBHEHHI

77 Pemerine elanaq © HOMOTIBIO https://m.edsoo.ru/a812ec46
ypaBHCHHI
P

78 CHICHHE 3ua11aq ¢ MOMOIRIO https://m.edsoo.ru/bac6dd1d
ypaBHCHHI
e

79 VIHIEHIO YPABHEIHE © ABYMA https://m.edsoo.ru/4b1£f196
MEPEMEHHBIMH U €T0 rpaduK
e

80 WHCHHOD YPABHCHHC © AByMA https://m.edsoo.ru/3a654b9d
MIEPEMEHHBIMH U €T0 rpaduk
Tusei

81 WHEHHOE YPABHEHHE © ABYMA https://m.edsoo.ru/656728ca
MIEPEMEHHBIMH U €T0 rpaduk
Cucrema IByX JIMHEHHBIX

82 YpaBHEHUH € ABYMS https://m.edsoo.ru/569¢49dd
MEPEMEHHBIMH
Cucrema AByX JTMHEUHBIX

83 ypaBHEHUH C IByMs https://m.edsoo.ru/424d81ce

NMEPEMEHHBIMU
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CucreMa IByX JTUHEUHBIX

84 YPaBHEHHIA C ABYMS 1 https://m.edsoo.ru/3a654b9d
NePEMEHHBIMH
CucreMa IByX JTUHEUHBIX
85 ypaBHEHUH C ABYMS 1 https://m.edsoo.ru/abce5656
HepeMEHHBIMH
Cucrema 1ByX JTMHEHHBIX
86 ypaBHEHUH C IByMs 1 https://m.edsoo.ru/1567fecb
HepeMEHHBIMH
87 Pemenue cucrem ypaBHEHHA 1 https://m.edsoo.ru/283cclel
88 Pemenue cucrem ypaBHEeHUI 1 https://m.edsoo.ru/fdccfe2e
89 Pemenue cucrem ypaBHEHHA 1 https://m.edsoo.ru/611cal56
90 Pemenue cucrem ypaBHEeHUI 1 https://m.edsoo.ru/9a355ff9
91 Pemenue cucrem ypaBHEHHA 1 https://m.edsoo.ru/f124ac9a
92 Pemenue cucrem ypaBHEeHUI 1 https://m.edsoo.ru/3a654b9d
93 KOHTP?HBHM pabora 1o Teme 1 https://m.edso0.ru/57b39728
"JIuneiiHble ypaBHEHUS"
94 Koopaunara Touku Ha npsiMoit 1 https://m.edsoo.ru/a23733d2
95 Koopaunata Touku Ha mpsiMoit 1 https://m.edsoo.ru/12a61fc6
96 UucoBbie TPOMEKYTKH 1 https://m.edsoo.ru/e8211e28
97 YucaoBble IPOMEKYTKH 1 https://m.edsoo.ru/abf7afd9
98 UucoBbie TPOMEKYTKH 1 https://m.edsoo.ru/12a61fc6
99 Paccrositue mesxy ﬂBvaﬂ . 1 https://m.edsoo.ru/5cc9cc5b
TOYKAMH KOOPJMHATHOM NPSMOM
100 Paccrosrine mexty 1By 1 https://m.edsoo.ru/22a3cbba

TOYKaMU KOOPAMHATHOU MPSIMOI
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[IpsimoyronbHas cucrema

101 1 https://m.edsoo.ru/3a654b9d
KOOP/IMHAT Ha TIOCKOCTH

102 Tpavoyroibhas cHeTema 1 https://m.edsoo.ru/3b66d7¢3
KOOpJIMHAT Ha IUIOCKOCTH
II

103 PAMOYTOIbHA CHETEMA 1 https://m.edsoo.ru/fab8c1bd
KOOP/IMHAT Ha TIOCKOCTH

104 TTpumepet rpaguKos, sananmpix 1 https://m.edsoo.ru/d9c¢f79c¢1
bopmynamu

105 [Tpumepet rpaguKos, sananmpix 1 https://m.edsoo.ru/842b2d45
dbopmynamu
II

106 PHMCPEI PaUKOB, 3ATAHHbIX 1 https://m.edsoo.ru/f8f647a4
bopmynamu

107 Hrenme rpaq)I:IKOB PCAJIBHbIX 1 https://m.edsoo.ru/cfadb472
3aBHCUMOCTEN
Y

108 TeHHe rpaq)I:IKOB PEATBHEIX 1 https://m.edsoo.ru/3a654b9d
3aBUCUMOCTEH

109 retine rpagHKOB pearbibix 1 https://m.edsoo.ru/ba2f4ff4
3aBUCHUMOCTEN

110 [Tonatue QpyHkuuu 1 https://m.edsoo.ru/cc5ad997

111 I'paduk pynkumn 1 https://m.edsoo.ru/f84482b5

112 CaoiicTBa GpyHKIMH 1 https://m.edsoo.ru/2¢3527¢el

113 CaoiicTBa QyHKIUI 1 https://m.edsoo.ru/111696e6

114 Jlunelinas GyHKIUSA 1 https://m.edsoo.ru/da7259¢2

115 Jlunelinas GyHKIUSA 1 https://m.edsoo.ru/19¢752fc

116 Jluneitnast pyHkuus 1 https://m.edsoo.ru/12a61fc6
n N

117 OCTPOCHHE IPaQuKa IMHEHHOH 1 https://m.edsoo0.ru/68799ddc

byHKIIUN
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[TocTpoenue rpaduka TuHEHHON

118 https://m.edsoo.ru/212d18e7
byHKIUN

119 Toctpoenne rpaguka mseiiol https://m.edsoo.ru/3a654b9d
byHKIII
H . .

120 OCTpOCHHE rpauKa IMHEHHOI https://m.edsoo.ru/12a61fc6
byHKIIUN

121 I'paduk pynkmm y =[x| https://m.edsoo.ru/e2bcf23¢e

122 I'padux pynkumm y =[x| https://m.edsoo.ru/f4dfafbc

123 I'paduk pynkumu y =[x| https://m.edsoo.ru/12a61{c6
KonTponbhas padota no teme

124 "Koopaunatsl 1 rpaduky. https://m.edsoo.ru/613¢c655d
Oynkuun"
[ToBTOpenue u 06o0IIEHNE

125 - https://m.edsoo.ru/755babd3
3HAHUUN
[ToBTOpEeHME M 000OIIEHNE

126 N https://m.edsoo.ru/3a654b9d
3HAHUUN
[ToBTOpenue u o6o0IIEHNE

127 N https://m.edsoo.ru/12a61fc6
3HAHUHI
[ToBTOpenue u o6odIIEHNE

128 . https://m.edsoo0.ru/3a654b9d
3HAHUUN
[ToBTOpenue u o6o0IIEHNE

129 N https://m.edsoo.ru/12a61fc6
3HAHUHN
[ToBTrOopenue u o6o0IIEHNE

130 N https://m.edsoo.ru/da7259¢2
3HAHUHI
[ToBTOpenue n 06obIIeHNE

131 - https://m.edsoo.ru/3a654b9d
3HAHUUN
[ToBTOpenue u o6o0IIEHNE

132 https://m.edsoo.ru/da7259¢2

3HAHUH
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133

HroroBas koHTpoJsIbHAs paboTa

[ToBTrOpenue u o6o0IIEHNE

https://m.edsoo.ru/d7{f245a

134 . 1 https://m.edsoo.ru/3a654b9d
3HAHUH
[ToBTrOopenue u 06o0IIEHNE

135 N 1 https://m.edsoo.ru/d12b3b9d
3HAHUN

136 HOBTOP eHme 1 060bmerHe 1 https://m.edsoo.ru/81ca2fd1
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME
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8 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe U pPOBbIE

Ne Hara
Tema ypoka Kontpoasnubie IIpakTunyeckue o0pa3oBaTe/IbHbIE
n/n Bceero U3YYeHUs
padoThbI padoThI pecypcbl

1 KBanparHsiii KopeHb U3 yrcia 1 https://m.edsoo.ru/7f566b24

2 [owsrue 00 nppanmonaLHoM 1 https://m.edsoo.ru/72ac855b
YHCIIE

3 JlecATiHEIC MpHOMIEHHS 1 https://m.edsoo.ru/da8989ce
UPPALMOHATILHBIX YHCET

4 JlecaTHarbIE MPHOIKCHIS 1 https://m.edsoo.ru/fc4af857
UppaIMOHAIBLHBIX YHCEIT

5 JlelicTBUTEIIbHBIC YHCIIA 1 https://m.edsoo.ru/alddbeae

6 CpasHemHe ICHCTBUTEILHEIX 1 https://m.edsoo.ru/637a2172
YuCcen

7 CpaBHeHHe ACHCTBHTEbHEIX | https://m.eds00.ru/d537dbaf
qHCeN
A N N

8 PH(METHHCCKHH KBa/IpaTHb1i 1 https://m.eds00.ru/9d8ebe6f
KOpEHb

9 VYpaBHeHue BUIa X*> = a 1 https://m.edsoo.ru/c22abcca

10 Croiicrea aqu)MeTfI Heckx 1 https://m.edsoo.ru/78ffae69
KBaJIPaTHBIX KOPHEH
Croii

11 BOHCTBA apH(bMeTfI Heckx 1 https://m.edsoo.ru/6af3fa69
KBaJIpaTHBIX KOPHEH
[IpeoOpazoBaHme YUCTOBBIX

12 BBIpQXEHHI, CO/IeprKalInX 1 https://m.edsoo.ru/39¢73255
KBaJ[paTHBIC KOPHH
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13

14

15

[IpeoOpazoBaHKe YUCTOBBIX
BBIPAXKEHUM, COJIEPHKALIUX
KBaJpaTHBIE KOPHU
[IpeoOpa3zoBaHKe YUCTOBBIX
BBIPAXKEHUM, COJIEPHKAITUX
KBaJIpaTHbIE KOPHU
[IpeobpazoBanue YUCTOBBIX
BBIPAXKEHUM, COJIEpHKAITUX
KBaJIpaTHbIE KOPHU

https://m.edsoo.ru/ac98bbb1

https://m.edsoo.ru/f87ee32a

https://m.edso0.ru/32593c7¢

16

17

CrereHs ¢ LEIBIM TT0Ka3aTeIeM

CranpapTHas 3anKCh YHUCIIA.
Pa3zmepsl 00beKTOB

OKpYy aromiero Mupa (0T
3JIEMEHTAPHBIX YaCTHIL 10
KOCMHUYECKHX 00BEKTOB),
JUINTEJIBHOCTD IPOLIECCOB B
OKpY’KarolleM MUpe

https://m.edsoo.ru/a59837¢l

https://m.eds00.ru/928ecd9f

18

19

CBolicTBa CTENEHH C LETIBIM
IoKa3aTejieM

CBoliCTBa CTEIICHU C O CJIbIM
IIoKa3aTcjicM

https://m.edsoo.ru/45fec448

https://m.edsoo.ru/44184bfd

20

CBolicTBa CTENEHH C LETIBIM
IoKa3aTejieM

https://m.edsoo.ru/13da6fts

21

22

CBolicTBa CTENEHH C LETBIM
IoKa3aTejieM

CBoOJCTBa CTEIICHU C O CJIBIM
IIoKa3aTcjieM

https://m.edsoo.ru/a444ce3e

https://m.edsoo.ru/345e1638

23

KBagpatHslil TpEXuieH

https://m.edsoo.ru/baldf7ec
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24

KBagpaTHbiii TpEXUIIeH

Paznoxenue kBagpaTHOro

https://m.edsoo.ru/bdd9be79

25 . https://m.edsoo.ru/6ec17678
TpEXUICHA HA MHOKHUTEITN

26 Pa?HO)KGHHe KBA/IpATHOTO https://m.edsoo.ru/5e6567eb
TpEéXUIIeHAa HA MHOXKHUTEIN
KonrtponbHas padora mo remam

27 "KBagparuasie kopHu. CTeneHu. https://m.edsoo.ru/c724d7¢4
KBanpathsiii Tpexusnen"

28 Anrebpanueckas 1poOb https://m.edsoo.ru/ec8fa983
JomycTrumMble 3HaYEHUS

29 NIEPEMEHHBIX, BXOJISIINX B https://m.edsoo.ru/3ccca98f
anreOpanyecKre BEIPAKCHUS
JlomycTumble 3HAUCHUS

30 MIePEMEHHBIX, BXOJISIINX B https://m.edsoo.ru/b924521d
anreOpanyecKre BEIPAKECHUS

31 OcnosHoe cBoficTBo https:/m.edsoo.ru/7a7818ed
anreOpandeckoi 1podu

32 Cokpaiienue apooeit https://m.edsoo.ru/33ee19b8

33 Coxkparenue apobeit https://m.edsoo.ru/3d585¢35

34 Cokpaiienue apooeit https://m.edsoo.ru/b7286a26
CrnoxeHue, BBIYUTAHHE,

35 YMHOXXCHHE U JIeTICHUE https://m.edsoo.ru/b7¢5738b
anredpanveckux apooeit
CrnoxeHue, BBIYUTAHHE,

36 YMHOXEHUE U JIEJICHNE https://m.edsoo.ru/fa626afs

anreOpandyeckux aApooeit
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Cl1o)KeHHe, BEIYMTAHUE,

37 YMHOXEHUE U JICIICHNE https://m.edsoo.ru/67¢347f8
anreOpandyecKkux aApooeit
CrnoxeHue, BBIYUTAHHE,

38 YMHOXXCHHE U JICTICHUE https://m.edso00.ru/8d61236¢
anreOpanvecKkux apooeit
[IpeobpazoBanue BoIpaXeHUH,

39 coJIepXKaIuX ajareopandeckue https://m.edsoo.ru/82ac3492
Ipodu
[IpeobpazoBanue BhIpaXeHUH,

40 COJIepIKaIINX aNreOpandecKue https://m.edsoo.ru/51ae3adl
npobu
[IpeobpazoBanue BhIpaxeHUH,

41 coJiepKalINX alredpandecKue https://m.edsoo.ru/d4adbf39
npobu

42 Kowrposbiiaz pabora o reme https://m.edsoo.ru/edadel 6d
"Anrebpanyeckast Jpoop"

43 KBanpaTHOe ypaBHEHUe https://m.edsoo.ru/aaSbeeca

44 Henonioe kpapartioe https://m.edsoo.ru/ba7c2494
ypaBHEHHE

45 Henonoe kpapartioe https://m.eds00.ru/7739d625
ypaBHEHHE

46 Dopmysia KopHeit KBaxpatHoro https://m.edsoo.ru/f3c232a6
ypaBHCHHS

47 opmysra KOpHeit KBanpaTHoro https://m.edsoo.ru/1b454bfe
ypaBHCHHS

48 opmysia KOpHEi KBaxpaTHoro https://m.edsoo.ru/5b12b5ea

YpaBHEHHUS
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49
50

Teopema Buera

Teopema Buera

https://m.edsoo.ru/fadtb6as
https://m.edsoo.ru/f9a2b61f

51

52

Peuienue ypaBHeHui,
CBOOANINXCA K KBaApaTHBIM

Peuienue ypaBHeHui,
CBOJSAIIUXCS K KBaJPaTHBIM

https://m.edso0o0.ru/673692a2

https://m.edsoo.ru/aaa9bcda

53

[Ipocreiimmue apoOHO-
palyvoOHaIbHbIC YPaBHEHHUS

https://m.edsoo.ru/67772¢e31

54

55

[Tpocreiimue apodHO-
paluoHaIbHbIE YPAaBHEHUS

Pemenune TEKCTOBBIX 337124 C

HOMOILBIO KBaJPAaTHBIX
ypaBHEHUU

https://m.edsoo.ru/29¢268ed

https://m.edsoo.ru/ct84dc92

56

Pemrenue TeKCTOBBIX 3a7a4 ¢
MOMOIIBIO KBaJpPaTHBIX
YpaBHEHUU

https://m.edsoo.ru/feb686¢8

57

58

59

60

KonTponbHas pabora no teme
"KBanpaTHble ypaBHeHuUs"

JIuneliHOEe ypaBHEHHE C IBYMs
HepEeMEHHBIMH, €ro rpauk,
IIPUMEPBI PELICHHS YPAaBHEHHUH B
LEJIBbIX YHUCIIax

JIuneliHOEe ypaBHEHHE C IBYMs
NepEeMEHHBIMH, ero rpauk,
IIPUMEPBI PEILICHNS YPAaBHEHUH B
LEJIBIX YHUCIIax

JIuneliHOEe ypaBHEHHE C IBYMs
NEepEeMEHHBIMH, ero rpauk,

https://m.edsoo.ru/b7blad5f

https://m.edsoo.ru/ae677ab5

https://m.edsoo.ru/2b4f56e5

https://m.edsoo.ru/56fb3f4a
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61

MPUMEpHI PEIlIeHUs] ypaBHEHUH B
LEJIBIX YHCIIax

Pemienue cucrem aByx

JIMHEWHBIX YPAaBHEHUH C IBYMSI
NepPEeMEHHBIMU

https://m.edsoo.ru/73e4de97

62

Pewenne cucrem nByx
JIMHEHHBIX YPABHEHUN C IBYMs
IIEPEMEHHBIMU

https://m.edsoo.ru/de6ed3f1

63

64

65

66

67

Pewenne cucrem nByx
JIMHEHHBIX YPABHEHUN C IBYMs
IIEPEMEHHBIMU

ITpumepsl pelieHus: CUCTEM
HEJIMHENHBIX YPABHEHUH C IBYMs
IIEPEMEHHBIMU

ITpumepsl pelieHus: CUCTEM
HEJIMHENHBIX YPABHEHUH C IBYMs
[IEPEMEHHBIMU

I'padmnueckas unTepripeTanys
YPaBHEHHUS C ABYMsI
MIEPEMEHHBIMU U CUCTEM
JIMHEHUHBIX YPABHEHUN C IBYMs
[IEPEMEHHBIMU

I'padmnueckas uaTepripeTanys
YPaBHEHHUS C ABYMsI
IIEPEMEHHBIMU U CUCTEM
JIMHEUHBIX YPABHEHUN C IBYMs
[IEPEMEHHBIMU

https://m.edsoo.ru/4ca22968

https://m.edsoo.ru/5d426¢5d

https://m.edsoo.ru/1¢c257164

https://m.edso00.ru/275e59¢2

https://m.edsoo.ru/7e32¢719
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Penrenne TekCTOBBIX 3aJ1a4 C

68 . https://m.edsoo.ru/2bee62fc
MOMOIIHIO CUCTEM ypaBHEHUU
Pemnrenne TEKCTOBBIX 3a1a4 C

69 a . https://m.edsoo.ru/a4ee3336
MIOMOIIbIO CUCTEM YPaBHEHUI
Perrenue TeKCTOBBIX 3a7a4 ¢

70 A . https://m.edsoo.ru/c425b3ed
MOMOIIHIO CUCTEM ypaBHEHUU
YuciioBele HEPABEHCTBA U UX

71 . p https://m.edsoo.ru/ab935797
CBOIiCTBa
YuciioBble HEPABEHCTBA U UX

72 = p https://m.edso00.ru/2a95bc36
CBOICTBA
HepaBeHncTBO ¢ 0/1HOM

73 P . s https://m.edsoo.ru/f7daad5b
MePEeMEHHOM
JInHelHbIE HEPABEHCTBA C OJHOU

74 N p g https://m.edsoo.ru/1b31351c¢
MIEPEMEHHOM U UX pPEIICHUE
JInHelHbIE HEPABEHCTBA C OJHOU

75 . P s https://m.edsoo.ru/9e34ec7d
MEPEMEHHOI U UX pelIeHne
JInnelinple HepaBeHCTBA ¢ OJHOU

76 Hep A https://m.eds00.ru/e3b51845
MIEPEMEHHOU U WX pElICHUE
CucreMbl TUHEHHBIX HEPABEHCTB

77 C OJTHOM MEePEeMEHHON U UX https://m.edsoo.ru/f4c88c54
pernieHne
CucreMbl TUHEIHBIX HEPABEHCTB

78 C OJTHOM MEePEeMEHHON U UX https://m.edsoo.ru/571a8b2c
pelieHue
CucTembl TUHEHHBIX HEPABEHCTB

79 C OJTHOM TIEPEMEHHOM B BX https://m.eds00.1ru/99b83365

perieHne
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N3o0pakeHue pereHus

80 JTUHEHHOTO HEPABEHCTBA U UX https://m.edsoo.ru/acal2984
CHCTEM Ha YHCJIOBOM MPSIMOi
N3o0pakenue pereHus

81 JUHEHHOTO HEPaBEHCTBA U UX https://m.edsoo.ru/57565dd5
CHCTEM Ha YHCJIOBOH MPSIMOH
KontponbHas pabora mo Temam

82 "HepaBenctBa. CucreMbl https://m.edsoo.ru/6a53b46e
ypaBHEeHU"

83 [Nonstne GpyHkunm https://m.edsoo.ru/6a7caeab

&4 Obnacts, OHpe,I[eJIeHIiI’}I 1 https://m.edsoo.ru/1b9bcdef
MHOYECTBO 3HaUCHHI (DyHKIIMU

85 CriocoOw1 3a1anus QyHKIAN https://m.edsoo.ru/be3{786e

86 ['paduk pynkuuu https://m.edsoo.ru/df9eb637

87 CBOMCTBA QyHILIH, HX https://m.edsoo.ru/f27b961d
oroOpakeHHe Ha rpaduke

88 ;I;::;; HOCTPOCHIHE IPAHKOB https://m.edsoo.ru/88a699ee
[Tpumeps! rpadukoB GyHKIUH,

89 OTpaKaloIIUX peasibHbIe https://m.edsoo0.1u/296¢3ec9
TIPOIIECCHI
OyHKIINYU, OITHCHIBAIOIIINE

90 HPAMYIO 1 0GpaTHyIo https://m.edsoo.ru/b2e6¢c3fd
IPOTIOPIIMOHATILHBIE
3aBHCHUMOCTH, UX rpaduKu

91 ['unepOomna https://m.edsoo.ru/c7cd25d2

92 ['unepOomna https://m.edsoo.ru/ea41995c¢

93 I'paduk pynkmm y = x> https://m.edsoo.ru/2bf8459¢
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Oynkmuu y =x%4,y =x3,y= VX, y

94 X 1 https://m.edsoo.ru/af8cb727
=[x].

95 Ip a(bnqecF 0¢ petienne . 1 https://m.edsoo.ru/f4e48f18

YpaBHEHUU U CUCTEM ypaBHEHUI

K

96 " OHTpOHHiaH padora no Teme 1 https://m.edsoo.ru/f8a8e3ac

OyHKIUU

[ToBTOpEeHHE 1 0000IIIEHNE

97 N 1 https://m.edsoo.ru/b51ebf75
3HAHUN
[ToBTOpEeHHE 1 0000IIEHNE

98 . 1 https://m.edsoo.ru/761f1{8e2
3HAHUHI
[ToBTopenue u 0000IIEHNE

99 N 1 https://m.edsoo.ru/7cb79181
3HAHUN

100 HroroBast KoHTpoIbHAs paboTa 1 https://m.edsoo.ru/592ad7a9
IT

101 OBTOPGHHe 1 0bobmerme 1 https://m.edsoo.ru/1tbadd86
3HAHUHI
[ToBTOpEHue u 06061IeHNE

102 N 1 https://m.edsoo.ru/dc2f5d6¢
3HAHUH

OBHIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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9 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThbI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIeKTpOoHHBbIE IU(POBLIE
o0pa3oBaTe/ibHbIE

pecypchl

PamnmonansHabIe yncna,
YMppalurOHaJIbHbIC YUCIIA,
KOHEYHbIE ¥ OECKOHEYHBIE
JECATUYHBIC TpOOH

https://m.edsoo.ru/784cdd1c

MHO0KeCTBO JIeHCTBUTEIIBHBIX
YHCell; ICHCTBUTEIBHBIC YHCIIA
KaK OCCKOHEYHBIC JISCATUIHBIC
Ipodu

https://m.edsoo.ru/97eaet99

B3anmuO ogHO3Ha4YHOE
COOTBETCTBUE MEXKIY
MHOECTBOM JIEUCTBUTEIBHBIX
YUCel U MHOKECTBOM TOYEK
KOOPJMHATHOU IIPSAMOM

https://m.edsoo.ru/2e8d43dc

CpaBHEHHE TEUCTBUTEIBHBIX
yucel, apumMeTndecKkue
JNEUCTBUS C NEUCTBUTEILHEIMA
YUCIaMHU

https://m.edsoo.ru/c83fele6

[Ipubnuxénnoe 3HaueHNE
BEJIMYMHBI, TOUHOCTD
NpUOTMKEHUS

OkpyriieHne yncen

https://m.edsoo.ru/b75291fe

https://m.edsoo.ru/ad42bfel

OxkpyrieHue yucesn

https://m.edsoo.ru/4866ab2a
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[Tpukuaka v oleHKa pe3yIbTaToB

YpaBHEHUNU

8 N https://m.edsoo.ru/d9c21ccd
BBIYUCIICHUH

9 Hpuinka P{ OUEHKA pesyroTaton https://m.eds00.ru/42bb579b
BBIYHCIICHUH
JInnelinoe ypaBHeHue. Pemenne

10 YpaBHEHHIA, CBOSAIIUXCS K https://m.edsoo.ru/8da553dd
JIMHEVUHBIM
JInnelinoe ypaBHeHue. Pemenne

11 YpaBHEHHIA, CBOSIINXCS K https://m.edsoo.ru/632a%9a8a
JIMHEVUHBIM
KBanparHoe ypaBHenue. Pemenue

12 YpaBHEHUM, CBOSALIUXCS K https://m.edsoo.ru/d26¢f1db
KBaJ[paTHBIM
KBanparHoe ypaBHenue. Pemenue

13 YpaBHEHUM, CBOIALIUXCS K https://m.edsoo.ru/ffde9216
KBa/IpaTHBIM

14 bukBanpaTHble ypaBHEHUS https://m.edsoo0.ru/79483d18

15 bukBangpatHble ypaBHEHUS https://m.edsoo.ru/64b9efca
[IpuMmeps! perieHuss ypaBHEHUI

16 TpeThell 1 4eTBEPTOI cTeneHen https://m.edsoo.ru/8c18feda
pasyioKeHHUEeM Ha MHOXKUTENN
[Ipumeps! perieHust ypaBHEHUI

17 TpeTbel U 4YeTBEPTON CTeNeHeH https://m.edsoo.ru/fa5b88a7
pa3IoKeHnEeM Ha MHOXHTEIH

18 Pemenme ,E(pO6HO-p AUHOMATLHRIX https://m.edsoo.ru/d56625c7
ypaBHEHHHA

19 Pewueiie ApoGHo-paunoHaLHbIX https://m.edsoo.ru/4252c16d
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20

21

PelieHne TeKCTOBBIX 3a1a4
anredpandeckuM METOI0M

Penrenne TekCTOBBIX 3aJa4
aJ'II‘G6paI/I‘I€CKI/IM METOAOM

https://m.edso00.ru/c9cb88d2

https://m.edsoo.ru/b4afabl15

22

23

24

Permrenue TekcTOBBIX 33034
anreOpandeckuM METOI0M

KonrtpomnbHas padora 1mo reme
"VYpaBHeHUsI ¢ OAHOU
nepeMeHHo"

YpaBHeHHE ¢ ABYMS
MEPEMEHHBIMH U €ro rpaduk

https://m.edsoo.ru/3cf8d84b

https://m.edsoo.ru/d7f52at8

https://m.edsoo.ru/df9d8{39

25

YpaBHEHUE C IByMs
NEPEMEHHBIMH U €T0 IpaduK

https://m.edsoo.ru/5d32aal6

26

27

28

Cucrema IByX JIMHEHHBIX
YpPaBHEHUU C JBYMsI
MIEPEMEHHBIMHA U €€ PEIICHUE
Cucrema IByX JIMHEMHBIX
YpaBHEHUH C ABYMsI
IIEPEMEHHBIMU U €€ pELICHUE
Cucrema IByX JIMHEMHBIX
YpaBHEHUH C ABYMsI
IIEPEMEHHBIMU U €€ pELICHUE

https://m.edsoo.ru/2bba28d6

https://m.edsoo.ru/c84b7ec2

https://m.edsoo.ru/85dcb849

29

Cucrema ByX JIMHEHHBIX
YpaBHEHUH C IBYMsI
NEPEMEHHBIMU U €€ pelIeHne

https://m.edsoo.ru/497eclfe

30

Pemenne cucrem nByx
YpaBHEHUH, OJJHO U3 KOTOPBIX

https://m.edsoo.ru/73a6debd
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31

32

JIMHEWHOE, a IPyroe — BTOPOil
CTENeHU

Pemienue cucrem aByx
YpaBHEHUM, OJTHO U3 KOTOPBIX
JIMHEWHOE, a IPyroe — BTOPOil
CTETEeHH

Pewenne cucrem nByx
YpaBHEHUI, OJTHO U3 KOTOPHIX
JUHENHOE, a IPyroe — BTOPOU
CTETIeHH

https://m.eds00.ru/3962972a

https://m.edsoo.ru/7ee93blc

33

Pewmenne cucrem nByx
YpPaBHEHUH, OJJHO U3 KOTOPBIX
JUHENHOE, a IPyroe — BTOPOU
CTENEHU

https://m.edso0.ru/253a6d78

34

I'paduueckas unTeprperanus
CUCTEMBI YpaBHEHUI C IBYyMsI
NePEMEHHBIMU

https://m.edsoo.ru/74aacd41

35

36

Pemrenue TeKCTOBBIX 3a0a4
anredpandeckuM crnocodom

Pemrenne TekcTOBBIX 3a/1a4
anreOpanyeckuM crnocodom

https://m.edsoo.ru/c4d16a8f

https://m.edsoo.ru/b939ee99

37

KonTponbHas padbora no teme
"CucreMbl ypaBHEHHH"

https://m.edsoo.ru/4fd75fe7

38

39

YucnoBbie HEPABEHCTBA U UX
CBOMCTBA

HUucnoBble HEPABEHCTBA U UX
CBOMCTBA

https://m.edsoo0.ru/43de68c6

https://m.edso0.ru/369843b4
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JIvHeitHbIe HEpaBEHCTBA C OAHOM

40 N https://m.edsoo.ru/55eaa389
MIEPEMEHHOU U UX pEelICHUe
e .

41 HHCHHBIC IjepaBeHCTBa ¢ OMIoH https://m.eds00.ru/699{bbd8
MIEPEMEHHOM U UX PEIICHUE
Tusei .

42 HHCHHbIC ilepaBeHCTBa ¢ oAHon https://m.edsoo.ru/ea2687d2
MIEPEMEHHOU U UX pelICHUe
CucreMbl TUHEMHBIX HEPABEHCTB

43 C OJTHOM MMePEeMEHHON M HX https://m.edsoo.ru/6aal7218
penieHue
CucreMbl TUHEUHBIX HEPABEHCTB

44 C OJIHOM NIEPEMEHHOM U UX https://m.edsoo0.ru/218d612¢
peleHue
CucreMbl TUHEHHBIX HEPABEHCTB

45 C OJIHOM IEPEMEHHOM U UX https://m.edsoo.ru/db291ecl
peleHue
K

46 BA/IPATHEIC HEPABEHCTRA 1 1X https://m.edsoo.ru/6e4fab45
pernieHne
K

47 BANpATHPIC FCPABCHCTRA H X https://m.edsoo.ru/e665cdbl
pelieHue
K

48 BANpATHPIC FCPABCHCTRA H X https://m.edsoo.ru/19da69td
pelieHue
K

49 BA/IPATHEIC HEPABCEHCTRA 1 1X https://m.eds00.ru/98c2b3bf
perieHue
K

50 PA/PATHRIC HEPABCHCTBA H X https://m.edsoo.ru/3f4a76ea
pelieHue
['padmyeckas uHTEpHIpETALUS

51 HEPaBEHCTB U CHCTEM HEPABEHCTB https://m.edsoo.ru/d4528c7a

C ABYyM: IICPCMECHHBIMU
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52

53

['padmyeckas uHTEpHIpETALUS
HEPaBEHCTB U CUCTEM HEPABEHCTB
C ABYMs IEPEMEHHBIMU

KonTponbhas pabota no teme
"Hepasencrna"

https://m.edsoo.ru/5b94c64a

https://m.eds00.ru/b99{5667

54

KBanparuunas ¢pynkuus, eé
rpaduk u CBOHCTBA

https://m.edsoo.ru/e5173a2b

55

56

KBanparuunas ¢pynkuus, eé
rpaduK U CBOHCTBA
KBanparnunas gynkums, eé
rpaduk u cBoiicTBa

https://m.edso0.ru/743339¢c6

https://m.edsoo.ru/88ffla6f

57

[Tapabosna, KOOpAMHATHI BEPIIMHBI
napaboJibl, 0Cb CHMMETPUU
napadoJIbI

https://m.edsoo.ru/15c24da8

58

59

60

61

[Tapabosna, KOOpAMHATHI BEPIIMHBI
napaboJibl, 0Cb CHMMETPUU
napaboJIbl

[TapaGomna, KOOPAUHATHI BEPIIMHBI
napaboibl, 0Cb CHMMETPUHU
napaboJIbl

[Tapabona, KOOpAUHATHI BEPILNHBI
napaboIibl, 0Cb CHMMETPHH
napaboIbl

[Tapabomna, KOOpAUHATHI BEPITHHBI

napaboIibl, 0Cb CHMMETPHUH
napaboIbl

https://m.edso00.ru/8249b96¢

https://m.edsoo.ru/fb278e5¢

https://m.edsoo.ru/ed969721

bu6mmorexa [IOK
https://m.edsoo.ru/7f43a526
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[TapaGosna, KOOPAUHATHI BEPIIMHbI

62 napaboIIbl, 0Cb CHMMETPHH
napadoJIbl

63 Ipagmicu pymemit: y =k, y = kx https://m.eds00.ru/5926d73b
+ b, y=k/x, y=x°, y=vX, y=[x|
T i v =kx, y =kx

64 paguu Qymxuuii: y Y https://m.edsoo.ru/cfd1d18d
+b, y=k/x, y=x3, y=vx, y=[X|
T i y=k =k

65 padu ymiuuii: y =kx, y = kx https://m.edsoo0.ru/6739t677
+ b, y=k/x, y=x3, y=vX, y=[x|

66 Ipagmicu pymeaumit: y =kx, y = kx https://m.edsoo.ru/ealab28c
+ b, y=k/x, y=x3, y=vX, y=[x|
T i y=k =k

67 padu ymiuuii: y =kx, y = kx https://m.edsoo.ru/3214al133
+ b, y=k/x, y=x3, y=vX, y=[x|
r n: v =kx, y=kx

68 paguu Qymxumii: y 'Y https://m.edsoo.ru/38baebe7
+ b, y=k/x, y=x3, y=vX, y=[X|
K

69 | OHTpOHHiaH pabota o Teme https://m.edsoo.ru/d7a4d3c6

OyHKIUU

n .

70 OIPITHE AMCIOBOH https://m.eds00.ru/22b5 1 f44
MOCJIEIOBATEIIBHOCTH
3azaHue Mociea0BaTeIbHOCTH

71 pexyppeHTHO! (hopMyoi u https://m.edsoo.ru/dfc55a2a
dbopmyoii n-ro wieHa
A

72 pumeTHHCcKa 1 https://m.edsoo.ru/36889def
TreOMETPHYUECKAs IPOTPECCHH
A

73 pupuerniecKas u https://m.edsoo.ru/bf2438ea
reOMETPHYUECKAs IPOTPECCHH
o .

74 OPMYJIBI =T SICHz https://m.edsoo.ru/6528a67b

apudMeTUIECKOn 1
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75

76

reOMETPUUYECKON MPOrPeECCuid,
CYMMBI IIEPBBIX N YICHOB

®opMyJibl N-To YJIeHa
apudMeTHIECKON 1
reOMETPUUYECKON MPOrPeCcCuid,
CYMMBI TIEpPBbIX N YICHOB

DopMyJIbl N-TO YICHA
apuMeTHIecKoil u
reOMETPUUYECKON MPOrpecCuid,
CYMMBI [IEPBBIX N YICHOB

https://m.edsoo.ru/9a65ed6f

https://m.edso0.ru/6d756b46

77

@opMyJIbl N-TO YICHA
apuMeTHIECKOM 1
reOMETPUUYECKON MPOrpecCuid,
CYMMBI TIEPBBIX N YJICHOB

https://m.edsoo.ru/ca959173

78

@opMyJIbl N-TO YICHA
apudMeTUIeCKon 1
r€OMETPUYECKON MTPOTrPECCUH,
CYMMBI IIEPBBIX N YWICHOB

https://m.eds00.ru/9¢91e859

79

N3obpaxenue 4wieHOB
apumeTnyecKoil u
r€OMETPUUYECKON MTPOTrPECCUI
TOYKaMH Ha KOOPJAMHATHON
IJIOCKOCTH

https://m.edso0o0.ru/87354e2f

80

N3o00pakeHne 4aeHOB
apumeTHyecKoil u
T€OMETPUUYECKON MTPOTPECCU I
TOYKaMH Ha KOOPJAMHATHON
IUIOCKOCTH

https://m.edsoo.ru/d389e56e
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JIMHEeWHBII U YKCIOHEHIINAIbHBIN

81 https://m.edsoo.ru/17298a23
poct

&2 CI1oXHBIE TTPOIICHTHI https://m.edso00.ru/b69be694

83 CIoXKHBIC POIICHTHI https://m.edsoo.ru/35eeee32

84 Kowrpossras pabora 1o reme https://m.edsoo.ru/9c6d4a74
"YucioBeIe OCIeA0BaTEIbHOCTH"
[ToBTOpeHue. 3anuck, cpaBHEHUE,

85 JICHCTBHS C ICHCTBUTEIIBHBIMU https://m.edsoo.ru/alb3678a
YHCIIAMH, YACIIOBAs TpsiMast

86 Hosroperite. Ilpouerst, https://m.edsoo.ru/1d693aae
OTHONICHHUS, TTPOTIOPITUN

87 Hostopee. Oxpyriete, https://m.edsoo.ru/2419faae
npuOJIMKECHUE, OI[CHKA
IToBTOpeHue. Penienne TeKCTOBBIX

88 3a1a4 apu(hMEeTUISCKIUM https://m.edsoo.ru/287cfaeb
crocooomM
[ToBTOpEHME. Pelenne TeKCTOBBIX

89 3a1a4 apuhMEeTUIECKUM https://m.edsoo.ru/5dba3c6d
crocooom
[ToBTOpenue. Pemenre TeKCTOBBIX

90 3a1a4 apuhMEeTUIECKUM https://m.edsoo.ru/bcb79d68
crocooom
[ToBTopenue. [IpeoOpazoBanue

91 anreOpanyecKuX BhIpaKEHU, https://m.edsoo.ru/9a4cbcee
JOTTYCTUMbIC 3HAYCHUS
[TorTOpenwue. [IpeobpazoBanue

92 anreOpanyecKuX BhIPaKEHUH, https://m.edsoo.ru/c8de5145

AOIMMYCTUMBIC 3HAYCHU A
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93

94

95

[ToBTopenue. [IpeobpazoBanue
anreOpanyecKuX BhIPAKEHUH,
JIOITyCTUMBIE 3HAYCHUS

[ToBTopenue. [IpeodpazoBanme
anredpanvyeckux BhHIPAKEHUH,
JIOITYCTUMbIE 3HAYECHUS

[ToBropenue. @yHkuu:
IIOCTPOEHHUE, CBONCTBA
U3yYEHHBIX QyHKIMH

https://m.edsoo.ru/53a34379

https://m.edsoo.ru/5bc8cacc

https://m.edsoo.ru/79elde7e

96

[ToBropenue. ®yHkuu:
MIOCTPOEHHUE, CBOMCTBA
U3yYEHHBIX (DyHKITHIA

https://m.edsoo.ru/a89ebbce

97

98

99

[ToBropenue. ®yHkuu:
MIOCTPOEHHUE, CBOMCTBA
U3yYEHHBIX (DYyHKITHIA
IToBTrOopenue. OyHKIMU:
IIOCTPOEHUE, CBOWCTBA
U3Y4YEHHbIX QyHKIUH
[ToBTopenue. ['paduueckoe
pellleHne YPaBHEHUI U UX CUCTEM

https://m.edsoo.ru/816a61a4

https://m.eds00.ru/243189d8

https://m.edso0.ru/3838889a

100

101

102

Wrorosas koHTposibHasA paboTa

O00011IeHNE U CHCTEMATH3AIINS
3HAHUM
O00011eHNEe U CUCTEMATU3ALIS
3HAaHUMN

https://m.edsoo.ru/175a7714

https://m.edsoo.ru/99ff7321

https://m.edsoo.ru/ed4cd43b

OBILIEE KOJIMYECTBO YACOB I10
[MPOT'PAMME

102
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MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

7 KJIACC

Kon
NpoBepsieMOro
pe3yJbTara

1

1.1

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeIbHOM MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

Yucna ¥ BRIYUCICHUS

BLIHOJ'IHHTL, coucTasa YCTHBIC n IIMCbMCHHBIC HpI/IéMH,

aqu)MCTHqGCKHG IleICTBHiI C paliMOHaJIbHBIMH YUCJIaMH

1.2

1.3

HaxoguTth  3Hau€HUsA  4YMCIOBBIX  BBIP@KEGHHUH,  IPUMEHATH
pa3HooOpa3Hble CIIOCOOBI M TPUEMBI BEIYMCIICHUS 3HAYCHUH APOOHBIX

BLIpa)KeHPIfI, COoACPIKaIIUX OOBIKHOBEHHEBIE U JCCATUYHBIC ,Z[pO6I/I

[Tepexoaute OT oOAHOM (opMbl 3amucu 4yHMcend K Jpyrou
(mpeoOpa3oBbIBaTh  JECATHYHYIO  JIpoOb B  OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH, B OECKOHEUHYIO

JECSTUUHYIO ApOOb)

1.4

CpaBHUBATH U YIIOPSIOUYMBATH PallMOHAIbHbBIE YHCIIA

1.5

OkpyrasaTh uncia

1.6

BpINOMHATE NPUKHUIKY U OLEHKY PE3yJIbTaTa BBIYUCICHHH, OLEHKY
3HQYEHUW YUCIOBBIX BBIPAXKCHUN. BBINONHATH JEUCTBUA €O

CTCIICHAMM C HAaTypPaAJIbHBIMU IMOKA3aTCIIIMU

1.7

HpI/IMeHHTL MNPpU3HAKHU JCIUMOCTHU, Pa3JIOKCHHUEC Ha MHOXHUTCIN

HaTypaJIbHBIX YHCET

1.8

Pemate  IpakTHKO-OPUEHTHUPOBAHHBIE  3a/1ayd, CBS3aHHBIE C
OTHOLIEHUEM  BEIWYMH,  IPONOPLUOHAIBHOCTBIO  BEJIMYUH,
MIPOLICHTAMH, HWHTEPIPETUPOBATh PE3yJbTaThl pEIIECHUs 3adad ¢
y4E€TOM OTpaHUYECHUH, CBA3AHHBIX CO CBOMCTBAMHU PACCMATPUBAEMBIX

00BEKTOB

Anrebpanyeckue BbIpaKeHHs

2.1

Hcnonp3oBaTh anreOpanyecKkyr0 TEPMHHOJOTHIO U  CHMBOJHKY,

IPUMEHSATH €€ B IIPOLIECCE OCBOCHUS yUeOHOro MaTepuala




2.2

23

HaxonuTth 3HadeHuss OYKBEHHBIX BBIPQKECHUH TMpH 3aJaHHBIX
3HAYEHHAX [TEPEMEHHBIX

BrmonsaTs Hp606paSOBaHI/IH LECJI0I0 BBIPAXKCHHWA B MHOI'OYICH

MIPUBEICHUEM TIOIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK

24

BhINoMHATS YMHOXEHUE OJIHOWIEHa HA MHOTOWIEH U MHOTOWIEHA Ha
MHOTOYJICH, MPUMEHSTh (OpMyJbl KBaJpaTa CyMMbI W KBajpara

pa3HOCTH

2.5

OC}’H.IGCTBJISITB PAa3JI0KCHUEC MHOIOYICHOB Ha MHOXHUTCIN C
IIOMOIIBIO BEIHCCCHHUA 3a CKOOKH O6H_ICFO MHOXUTCJIA, TPYHNIIUPOBKU

CJIaraeMbIX, MPUMEHEHHs (POPMYII COKPAIIEHHOTO YMHOKEHHSI

2.6

2.7

3.1

3.2

[TpumensTh NpeoOpa3zoBaHUS MHOTOUJICHOB JJISl PEILIEHUS Pa3JIMUHbIX
3aJla4 U3 MaTeMaTUKH, CMEXKHBIX [IPEIMETOB, U3 pealbHON IIPAKTUKU
Hcrnonbs30BaTh CBOMCTBA CTENEHEW C HAaTYpPaJbHBIMHU ITOKA3aTEISAMU
JUIs IpeoOpa30BaHus BbIPAXKEHUN

YpaBHEHUs U HEPABEHCTBA

Pemate nMHEHHBIE ypaBHEHUS C OJHOM IEPEMEHHOU, NPUMEHSA
IIpaBUJjIa MEPEX0/1a OT UCXOJHOTO YPAaBHEHUS K PABHOCUIIBHOMY EMY.
IIpoBepATH, ABIAAETCS JIUM YUCIO KOPHEM YPABHEHUS

[TpumensTs rpaduyeckue METOAbl NpPU PEHICHUH JIMHEWHBIX

YPaBHEHUH U UX CUCTEM

3.3

3.4

[TonGupate mnpumepbl Map YWCEN, SBISIIOIIMXCA  pEIIeHUEM
JIMHENHOI0 YPaBHEHUSA C IBYMsI [IEPEMEHHBIMU

Ctpouthb B KOOPAMHATHOM MIOCKOCTH rpaUK JIMHEHHOTO ypaBHEHUS
C IByMsI IEpEMEHHBIMU; MOJIb3YsICh IPauKOM, IPUBOAUTH IPUMEPHI

pelIeHus] ypaBHEHUS

3.5

3.6

Pemate cucTteMpl JIByX JIMHEWHBIX YpPaBHEHHM C  JAByMS
NEPEMEHHBIMH, B TOM YHUCIIE TpauyecKu

CocTaBisITh 1 pemaTh JUHEHHOE YpaBHEHUE UM CUCTEMY JIMHEWHBIX
YPaBHEHUH I10 YCIIOBHIO 3aJ1a4M, HHTEPIIPETUPOBATh B COOTBETCTBUU

C KOHTEKCTOM 3a/1a4! ITOJIyYEHHBIN pe3yJIbTaT

Koopaunats! u rpadpuku. @yHkuun

4.1

N300pakaTh Ha KOOPIMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHE
3aJJaHHBIM KOOPAMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbI, 3aIMCBIBAThH

YHUCJIOBBIC TPOMCIKYTKH HA a.HI‘66paI/I‘-IeCKOM SA3BIKC




4.2

43

Otmeuatrh B KOOpHHHaTHOﬁ IJIOCKOCTH TOYKHM IIO0 3aJaHHbIM

KOOpJuHAaTaM

CtpouTts rpaduku muHedHbIX GyHKIHH. CTpouTh rpaduk QyHKIUN Y

= x|

44

OnwuceIBaTh ¢ MOMOIIBIO (DYHKIMI W3BECTHBIE 3aBUCHMOCTH MEXKIY
BEIIMYMHAMU: CKOPOCTb, BpPEMs, DPACCTOSHHE, LEHY, KOJIMYECTBO,

CTOMMOCTb, POU3BOAUTEIILHOCTD, BpeMs, 00bEM paboThI

4.5

Haxonuth 3HaueHne (yHKIMK 1O 3HAYEHUIO €€ apryMeHTa

4.6

8 KJIACC

[Tonumate rpaduyeckuii cnoco® TPEACTABICHHUS W aHAJIHM3a
uHpOpMalLlMY, H3BJIEKATh M HHTEPIPETUPOBaTh HH(GOPMALMIO U3

rpaMKOB pealbHBIX MPOIECCOB U 3aBHCHUMOCTEH

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMPEAMETHBLIC PE3YJAbTATHI 0CBOCHUSA OCHOBHOI
06p330BaTeﬂbH0ﬁ nporpaMmmbl OCHOBHOI'O 001ero Oﬁpa3OBaHI/Iﬂ

1

1.1

Yucna v BEIYUCICHUS

Hcnons30BaTh Ha4dyaJIbHBIC MNpEACTaBJICHUA 0 MHOKCECTBC
}ICﬁCTBHTGHBHBIX YUCCIT OJId CpaBHCHHA, OKPYTJICHUSA U BBIHHCHGHHﬁ,
I/I306pa)KaTB ,I[CI\/'ICTBI/ITCJ'H)HBIG qyucjia TOYKaMHM Ha KOOpI[PIHElTHOfI

IPSAMOM

1.2

1.3

[IpumensiTh TOHATHE AapU(PMETUYECKOTrO0 KBAJPaTHOIO KOPHS,
HaXOJIUTh KBAJpaTHble KOPHM, HCIOJIB3YS NpPU HEOOXOTUMOCTH
KaJIBKYJIATOD, BBIIIOJIHATH npeoOpa3oBaHus BBIPAKECHU,

COACPpKAIINX KBAAPAaTHBIC KOPHU, UCIIOJIB3Y A CBOMCTBa KOpHCfI

Hcnonp30BaTh 3amucd OONBIIMX W MAalbIX YHCEI C IIOMOIIBIO

JECATUYHBIX Opo0ei u cTeneHeit uncna 10

Anrebpanyeckue BbIpaKeHHs

2.1

[IpuMeHATh MOHSATUE CTENEHH C IEJIbIM IOKa3aTeeM, BBITOIHITh
npeoOpa3oBaHus BBIPAXKEHHUH, COAEPKAIIUX CTEHNEHU C LEIbIM

IIoKa3aTcjieM




2.2

BBIMONHATE  TOXIECTBEHHBIE NPeoOpa3oBaHUS  paAllMOHAIBHBIX
BBIDQXCHUIM Ha OCHOBE IIpaBWJI JCHCTBUH HAJ MHOTOWIECHAMH U

anreOpanyecKuMH Jpo0sMu

23

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIN

24

3.1

3.2

33

[TpuMeHsTH TpeoOpa3zoBaHusl BRIPAKEHHUH I PEIICHUS Pa3IHYHBIX

3aJ1a4 U3 MaTeMaTUKU, CMEKHBIX MIPEIMETOB, U3 pealbHON MPAKTUKU
VYpaBHEHUS U HEPABEHCTBA

Pemats .]'IPIHeﬁHBIe, KBaJApaTHbIC YPAaBHCHHUA W PpPALOUOHAJIBHBIC
YpaBHCHUS, CBOOAIIUCCA K HUM, CUCTEMbI JIBYX ypaBHeHI/If/'I C IByMs

MNEPEMCHHBIMU

IIpoBoaNUTE NpPOCTEHIINE MCCIECIOBAHUS YPABHEHUHM M CUCTEM
YpaBHEHHMH, B TOM YHCIE€ C HPUMEHEHHEM TIpadUUYEeCKUX
IpeJICTaBIeHUN (yCTaHaBJIMBATh, UMEET JIM YPAaBHEHHE WM CHCTEMA

ypaBHeHI/Iﬁ peumcHusa, €CJIiu UMECT, TO CKOJIbKO, U npoqee)

[lepexonuTs OT cioOBecHOW (OPMYIMPOBKM 3agaud K €&
anredpandeckol MOJENU C MOMOIIbIO COCTaBJICHUS YpaBHEHUS WU
CUCTEMBl YPAaBHEHMH, WHTEPIPETUPOBATE B COOTBETCTBUU C

KOHTEKCTOM 3a]1a4¥ MOJTYYECHHBIN pe3yJIbTaT

3.4

4.1

4.2

[IpuMeHsTh CBONCTBA YHUCIIOBBIX HEPAaBEHCTB JMJI CpPaBHEHHS,
OLICHKH, pelIaTh JIMHEHHbIE HEPABEHCTBA C OJHOW IEPEMEHHON U UX
CUCTEMBI, 1aBaTh IpauueCKyI0 WIUTFOCTPALIMI0 MHOXKECTBA PEIICHUN
HEPABEHCTBA, CUCTEMBI HEPABEHCTB

OyHKIMU

[ToHuMaTh W HCMONB30BaTh (PYHKLIMOHAIbHBIE TMOHATHS M S3BIK
(TepMHUHBI, CUMBOJHMYECKHE O003HAYEHHMsI), OINpPENeIsITh 3HauUECHUE
(YHKIMHU 110 3HAYEHUIO apryMeHTa, ONpPEAesITh CBOMCTBA (DYHKIIMU
o e€ rpauky

CrpouTtsb rpauku 31eMeHTapHbIX GYHKIMN BUja:

y=k/x

, y =X,y = X% y = |X|, omuCBIBaTh CBOMCTBA YMCIOBOW (hYHKIIMH IO €€
rpaduky

9 KUIACC




Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

1

1.1

1.2

1.3

1.4

Yucia U BEIUMCIIEHUA

CpaBHI/IBaTb " YyIIoOpsAA0o4YHMBaTh pPAlMOHAJIBHBIC M HpPpaAlMOHATIbBHBIC
qucia

BrmonasaTs apI/I(bMeTI/I‘ICCKI/Ie ﬂCﬁCTBHﬂ C pallMOHAJIbHBIMHA YU CJIaMHU,
Cco4u€Tasd YCTHBIC U IMCbMCHHBIC HpI/IéMH, BBITIOJIHATH BBIYHMCICHUS C
HppauOHAJIbHBIMU YK CJIaMU

Haxoautes 3HaueHUs CTEIIeHEeH ¢ OCJABIMH IMOKAa3aTCIIIMHU 1 KOpHeﬁ,
BBIYHCIIATH 3HAYCHHUA YK CIIOBBIX BI)Ipa)KCHI/Iﬁ

OprrJ’IHTB ﬂeﬁCTBHTCHBHBIe qucia, BBIIIOJIHATD IMPpUKUIKY

pe3yiibTara BI)I‘-II/ICJIGHI/II\/JI, OLICHKY YHUCJIOBBIX BI)Ipa)KeHI/II\/JI

ypaBHeHI/IH 1 HCPAaBCHCTBA

2.1

Pemate nMHENHBIE W KBAaJApPAaTHBIE YPaBHEHHWs, YPABHEHUS,

CBOJAIIUECA K HUM, HpOCTCfIIJ.IPIC Z[p06HO—paLII/IOHaJ'ILHLIe YpaBHCHUA

2.2

Pemate cucTemsl IByX JJMHEHHBIX YPAaBHEHHM C IBYMS IEPEMEHHBIMU
Y CUCTEMBI IByX YPABHEHHH, B KOTOPBIX OJHO YPaBHEHUE HE SIBIIAETCS

JIMHENHBIM

23

24

Pemate TekCTOBBIE 3a7aUl AIreOpanyecKuM CIIOCOOOM C TTOMOIIBIO
COCTaBIICHUS] YPAaBHEHMSI WJIM CHUCTEMBI JIBYX YpaBHEHHUH C IByMs

MNEPpCMCHHBIMU

IIpoBOAUTE TIPOCTEHININE WCCIECNOBAHUA YPAaBHEHUM M CHUCTEM
yYpaBHEHHWH, B TOM UHCIE€ C TPUMEHEHHEM TIpadUUEeCKUX
Mpe/CTaBICHU (HalpuMep, YCTaHABIIMBATh, UMEET JIM ypaBHEHUE

WM CHCTEMA YpaBHEHHH pellIeHus], €ClIi UMEET, TO CKOJIbKO)

2.5

Pemlare  nuHEHBIE HEpPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA,
n300pakaTh PEIIeHHe HEPABEHCTB HA YMCIIOBOM MPSMOM, 3aITUChIBAThH

PEIICHUE C ITOMOIIBKO CHUMBOJIOB

2.6

Pemrate cucTeMbl JHHEHHBIX HEPABEHCTB, CHCTEMBI HEPaBEHCTB,
BKITIOYAONIME KBAJPaTHOE HEPABEHCTBO, HW300pakaTh peIICHUE
CHUCTCMbI HCPABCHCTB HaA JUCIIOBOU HpHMOﬁ, 3aIlIMCbIBATh PCIICHUC C

IIOMOIIbIO CHUMBOJIOB




2.7

Hcnonb30BaTh HEpAaBEHCTBA IIPU PEILICHUM PA3JIMYHBIX 3a1a4

3.1

OyHKIMU

PacriosnaBath  QyHKIMH ~ W3y4eHHBIX  BuAoB.  [lokasbIBaTh
CXEMAaTHYECKH pAcCIlOJIOKEHHE Ha KOOPAMHATHOM  IUIOCKOCTH
rpadpukoB QyHkuuil Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCHMOCTH OT 3HAYCHUH KOI(PPHUIMCHTOB, ONMUCHIBATH CBOWCTBA

GyHKIMA

3.2

33

3.4

4.1

Iloxa3piBaTh CXEMATHYECKU PpACIOIOKEHHE Ha KOOPAMHATHOM
IIOCKOCTH TpadukoB GyHKIMH Buga y = VX, y = |[X| U onmuchIBaTh
CBOICTBa PYHKIIHIA

Crpouth M u300paXkaTb CXeMAaTUYECKM TpadUKH KBaApaTHUHBIX
(GyHKUMH, OMMCHIBaTH CBOMCTBA KBAaJPAaTUYHBIX (DYHKIUI MO HX
rpadukam

Pacrnio3HaBaTh KBaJpaTtuuHyr (yHKIMIO 10 (opMmyse, NPUBOIUTH
IpUMEpPbl KBAJPAaTUUHBIX (DYHKIMH U3 peasbHON KU3HH, (U3UKH,
TeOMETPHUH

Apudmerndeckas 1 reoMeTpuUecKas Iporpeccuu

PacrniosHaBaTh apu(MeETHUECKYyI0 W TE€OMETPUYECKYIO IPOTPECCHH

IIPpU pa3HbIX criocodax 3aJaHus

4.2

43

4.4

BBINONMHATE BBIYUCIIEHUS C HCIOJIBb30BaHHEM (OpMyN 7-TO 4JIeHA
apu(MeTHUECKONW U FreOMETPUUECKOI MpOrpeccHii, CyMMbI EPBBIX N
YJIEHOB

N300paxkaTb ~ wieHBbl  TOCJIEOBAaTEIILHOCTH  TOYKAMHU  Ha
KOOpPJMHATHOM INIOCKOCTH

Pemats 3a1aun, cBsI3aHHBIE C YUCIOBBIMU MOCJIEIOBATENLHOCTSIMH, B
TOM 4YHCJIE 3aJaud U3 pEAIbHOM XH3HU (C HCIIOIb30BaHUEM

KaJIbKYJIATOPA, IIM(PPOBBIX TEXHOJIOTHIA)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KJIACC
Kon IIpoBepsieMblii 371eMeHT COAEPKAHUSA
1 Yucna ¥ BBIYUCIICHUS
JlpoOu OOBIKHOBEHHBIE M JECATHUYHBIC, IEPEX0] OT OJHON (OPMBI 3aMUCH
1.1 npobeit k apyrou. IloHsTHE palMoOHaNbHOIO 4YMCia, 3alMCh, CPaBHEHUE,
YIOPSI0YMBAHUE PALMOHAIBHBIX YHCEI
- Apudmernueckue aecTBUS C pallMOHAIBHBIMY YUCIIaMU. Pemienue 3a1ay u3
' peaJIbHOM MPAaKTUKK HA 4acTH, Ha IpOOH
13 CreneHb ¢ HaTypaJbHBIM IIOKa3aTelIeM: ONpeeNieHHe, MpeoOpa3oBaHHe
' BBIpQ)XEHUI Ha OCHOBE ONpPEIEICHNUS, 3aMCh OOIBLINX YHCell
14 IIponieHTsl, 3amuch NPOLEHTOB B BUAE ApoOU U JIpoOU B BHUJE MPOLEHTOB.
. Tpu ocHOBHBIE 33/1a4H Ha MTPOLIEHTHI, PELIEHHE 3a]ay U3 PeaIbHOM IPAKTUKU
s IIpumeHeHne TPU3HAKOB JEIMMOCTH, pa3JIOKEHWE Ha MHOXHUTEIU
' HaTypaJbHbBIX YHCEI
L6 PeanbHble  3aBucMMOCTH, B TOM 4ucile TpsMmas U oOpaTHas
. IIPONOPLIMOHAIIBHOCTH
2 Anrebpanyeckue BbIpaXeHUs
1 IlepemeHHbIE, YMCI0BOE 3HAYEHHUE BBIPAXKEHHUS C IEPEMEHHOM. JlommycTHMBbIE
' 3HAYEHUS IePEMEHHBIX
55 [IpencraBienure 3aBUCUMOCTH MEX]y BEJIMYMHAMH B BHAE (HOPMYIIBI.
' Brruucnenus no ¢popmynam
53 [IpeoOpa3oBanre OyKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO pPAaBHbIE
' BBIPAKECHUS
24 CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTEIEM
5 OpnowieHbl 1 MHOroueHsl. CteneHs MHOrowieHa. ClioKeHHe, BBIUNTaHuE,
' YMHO>KEHHUE MHOTOYJIEHOB
@opMyJibl  COKpPAIIEHHOTO YMHOXXEHUS: KBaJpaT CyMMbl W KBajapaT
2.6 pazHoctu. dopmyna pa3HOCTH KBaapaToB. Pa3noxkeHne MHOIOWIEHOB Ha
MHOKHUTEIN
3 YpaBHeHust




11 VYpaBHeHHE, KOpPEHb YypaBHEHHs, IpaBHja NPeoOpa3oBaHMs YpaBHEHUS,
' PaBHOCHIIBHOCTb YPaBHEHUN
12 JluHeitHOe ypaBHEHHUE C OJIHOW MEPEMEHHOM, YMCJIO KOpPHEH JMHEUHOro
' YpPaBHEHUS, PELICHUE JINHEUHBIX YPABHEHUI
33 CocraBiieHre ypaBHEHUH 10 yCIOBHIO 3aJaui. Perienre TeKCTOBBIX 3a1a4 ¢
' IIOMOUIBIO YPAaBHEHUN
3.4 JluneliHoe ypaBHEHHE C IBYMS ITIEPEMEHHBIMH U €T0 Tpaduk
Cucrema JByX JIMHEHHBIX YpPaBHEHHUH C JBYMs II€pEeMEHHBIMU. Pemienue
3.5 CUCTEM ypaBHEHUH cI0cOOOM MOACTaHOBKHU. [Ipumepsl perieHns TeKCTOBBIX
3a/1a4 ¢ IOMOUIbIO CUCTEM YPaBHEHUN
4 Koopaunats! u rpaduku. OyHKImn
4.1 Koopaunara Touky Ha mpsmMoin
42 Yucnosble IpoMexKyTKH. PaccTosiHue MeK 1y AByMS TOUKaMU KOOPAMHATHOU
. MpSAMOit
43 IIpsimoyronbHas cuctema koopauHat, ocu Ox u Oy. Abcuucca U opJuHaTa
. TOYKH Ha KOOPJIAUHATHOMN TIOCKOCTH
44 [Ipumeps! rpadukoB, 3a1aHHbIX (GopMmynaMu. YUTeHue rpaukoB peaabHbIX
' 3aBUCUMOCTEN
4.5 [Tonstue pynkuuu. I'paduk ¢pynknuu. CroiicTBa pyHKIMM
4.6 Jluneitnasa ¢pynkuus, e€ rpaduk. I'padux pyHkmm y = [X|
47 I'padnueckoe perieHne JUHEHHBIX YpaBHEHUH U CHUCTEM JIMHEHHBIX
. ypaBHEHUN
8 KUIACC
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHMS
1 Yucna ¥ BBIYUCIIEHUS
1 KBanpatusiit kopeHp u3 uyucna. [loHsTue 00 HpparloHaIbHOM YHCIIE.
' JlecsaTHUHBIE TPUOJIMKEHUS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apupMeTHyecKMX KBAJApPATHBIX KOPHEH W HX MpHUMEHEHHE K
1.2 IpeoOpa3oBaHUIO YHCIIOBBIX BBIPAKECHUN U BBIYHCIICHUSIM.
JleicTBUTENbHBIE YUCTIA
1.3 Crenens ¢ 1enbpIM IoKa3zaresieM U e€ cBoiictsa. CTaHgapTHas 3aluch Yucia




2 AnreOpanueckue BbIpaXeHHUs

51 KBagparuelii TpEXwieH, pa3lloKEHUE KBAaJpaTHOIO TPEXWIEHA Ha
' MHOXKUTEIHN

2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOHCTBO ajire0Opandeckoi 1poodu

2.3 CrnoxeHue, BBIYMTaHNUE, YMHOKECHHE, JICICHUE allreOpandecKux apooei

2.4 PanrionansHbIe BRIp@KEHUS U UX TIPEOOpa30BaHUe
3 VYpaBHEHUSI U HEPABEHCTBA

11 KBangpatHoe ypaBHeHme, (opMyna KOpHEH KBagpaTHOTO YpaBHEHHSL.
' Teopema Buera

3.2 Peurenue ypaBHeHuUi, CBOAAIIMXCS K JIMHEMHBIM U KBaJAPATHBIM

33 [Ipocreiimme qpoO6HO-palliOHAILHBIE YPABHEHUS

I'padmueckas nuHTEpHIpeTallvs ypaBHEHUH C IByMS IEPEMEHHBIMU U CUCTEM
3.4 JINHEMHBIX YPAaBHEHUM C ABYMs NIEpEMEHHBIMU. [IprMepbl perieHns cuctem
HEJIMHEWHBIX YpaBHEHUH C IByMS IIEpeMEHHBIMU

3.5 Pemenue TekcTOBBIX 3a1a4 anredpandeckum crnocooom

3.6 UucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHcTBO ¢ 0/1HOI NTepeMEHHON

3.8 PaBHOCUIIBHOCTH HEPABEHCTB

3.9 JIuHelHbIe HEpaBEHCTBA C OJHON MEPEMEHHOI

3.10 CucreMbl TMHEMHBIX HEPABEHCTB C OJIHOM MepeMEHHON
4 OyHKIUU

il Ilonartue @ynkuun. OOIacTb ONpeneNeHuss M MHOXKECTBO 3HAUYEHU
' ¢byukaun. CriocoObI 3aaHust QyHKITHI

4.2 I'paduk pynkuu. Urenue cBoicTB GyHKIMH O €€ TpaduKy

4.3 [Ipumeps! rpadukoB QyHKIIHMA, OTpaXkaroMMX peaabHble IPOLECCH

14 OyHKIMM, ONUCHIBAIOUINE MPSAMYI0 M OOpaTHYIO MPOINOPLHOHANIbHbIE
' 3aBHCHUMOCTH, UX TpaduKu

4.5 @yHKIMH y =x7, y = x7

4.6 Oyukmmu y = Vi, y = |x

4.7 I'paduueckoe peieHre ypaBHEHUN U CUCTEM ypaBHEHUN

9 KJIACC




Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

Yucna 1 BEIUUCIIEHUSA

1.1

PaHI/IOHaJ'IBHBIe 4quciia, HppalydOHAJIBHBIC YHCJIa, KOHCYHLIC U OeCKOHEYHbIE

JECATUYHBIE JPOOH

MHoXecTBO  JIeHCTBUTEIBHBIX  YHCENl, JACHCTBHUTEIBHBIC UHCIIa  Kak

OeCKOHEUHBIE JCCATHYHBIC I[pO6I/I. Bzanmuo OJHO3HAYHOC€ COOTBCTCTBUC

I MEXIY MHOXECTBOM JCHCTBUTEIBHBIX YUCEI M KOOPAMHATHOW IPSAMOMN.
CpaBHeHuE NENCTBUTENBHBIX YUCEI
1.3 Apudmerndeckue 1HCTBUS C ACHCTBUTEILHBIMHU YHCIAMU
N3mepenus, npuOnnxeHus, oueHKd. PazMepbl 00beKTOB OKPYKAIOLIEro MUpa,
14 JUINTEIBHOCTh IPOLECCOB B OKpYy»XKarouiem mupe. lIpubnmxénHoe 3HaueHHe
' BEJIMYMHBI, TOUHOCTh NpuOIkenus. Okpyrienue uncen. [Ipukuaka u oueHka
pEe3yJIbTaTOB BHIYMCIICHUI
2 YpaBHEHHMs U HEPABEHCTBA
2.1 YpaBHEHHU C OJHON ITIEPEMEHHON
2.2 JInnelinoe ypaBHeHue. PelieHne ypaBHEeHUH, CBOAAIMXCA K JIMHEWHBIM
23 KBaznpatHoe ypaBHeHue. PelieHne ypaBHEHHM, CBOAAIIMXCS K KBaPaTHBIM
4 bukBanpatHoe ypaBHeHue. IIpuMepsl pelleHHs ypaBHEHHUHM TPETbe U
. YETBEPTOU CTEIIEHEN Pa3JIOKEHUEM HAa MHOKHUTEIN
2.5 Pemenne npoOGHO-paliMOHaNIBHBIX YPaBHEHUN
2.6 CucreMbl ypaBHEHUH
2.7 VYpaBHeHUE ¢ ABYMS IIEPEMEHHBIMU U €r0 Tpauk
2.8 Pemenue cucrem 1ByX JIMHEHHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU
, 9 Pemenue cucreM AByX ypaBHEHUH, OJHO U3 KOTOPBIX JIMHEWHOE, a Ipyroe —
. BTOPOU CTEIEHH
2.10 ['padmyeckas MHTEpIpETALUS CUCTEMBI YPaBHEHHH C BYMsI IEPEMEHHBIMU
2.11 Pemenne TeKCTOBBIX 3a71a4 areOpandecKuM CrIocoOoM
2.12 YucioBble HEPABEHCTBA U UX CBOMCTBA
2.13 Peuienne nuHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHOU
2.14 Pewienne cucreM ITMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOU
2.15 KBanpaTHble HEpaBEeHCTBA




I'padmueckas wHTEpHIpeTanyisi HEPABEHCTB W CUCTEM HEPABEHCTB C JABYMS

2.16
IIEPEMEHHBIMU

3 DyHKIMHU

11 KBangpatnunas ¢ynkuus, e€ rpadpuk u cpoiictBa. Ilapabomna, koopanHaThbl
' BEPIINHBI TapadoiIbl, 0Ch CHMMETPUH MapadoIIbl

3.2 I'paduku ynkuuit y=kx, y=kx+b 1 ux cBoiicTsa

33 I'paduku Gpynkuuit y=k/x, y = x° 1 ux cBoOHcTBa

34 ['paduku pyHKUUH , 1 UX CBOHCTBA
4 YucnoBble OCIEN0BATENBHOCTH

il Onpenenenue u crnocoObl 3aJJaHNs YMCIOBBIX MOCIEI0BAaTENbHOCTEN. 3a1aHne
' MOCIIEI0BATEIFHOCTH PEKYPPEHTHOU (popMyIIoii U GOpMYIIOH #-TO WiieHa

4o Apudmernueckass mporpeccus. PopMmynbl 7-r0 WieHa apu(PMETHIECKOH
' IIPOIPECCUH, CyMMBI IIEPBBIX /1 YWICHOB

43 I'eomerpuueckass mnporpeccuss. PoOpMylbl 7-rO  4j€HAa TE€OMETPUUYECKOU
' IIPOrPECCUH, CYMMBI IIEPBBIX /1 YWIEHOB

44 N300pakeHre YieHOB apU(PMETHUEeCKO M TeOMEeTpPUUYECKOW Mporpeccuit
' TOYKaMHU Ha KOOPANHATHOM MJIOCKOCTH. JINHEMHBINA ¥ DKCIIOHEHIIUAJIBbHBIN POCT

4.5 Crno’xHbIe MPOLIEHTHI




ITPOBEPSEMBIE HA OI'S 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA3OBATEJIBHON MPOT'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

Kox
NpoBepPsIEeMoOro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOI1 00pa30BaTe/ILHON NPOrPaMMbl OCHOBHOI'O
o01ero oopazosanusi Ha ocHoBe ®PI'OC

YMeHue onepupoBaTh IOHATUAMH: MHOKECTBO, IIOJMHOXKECTBO,
OIepalyy HaJ MHOXXECTBAMM;, YMEHHUE OIEpUPOBATH IIOHATHUAMMU:
rpad, CBs3HBIN rpad, IepeBo, MUK, TPUMEHITh UX HPU pPEIICHUH
3ajjay; yMEHUE UCIOJIb30BaTh TIpaHuuecKkoe IpeJICTaBlICHUE
MHOXECTB [UIsl ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUMW, IpU

peUICHUHU 3a4a4 U3 APYTIux y‘le6HbIX npeaMETOB

YMeHue OIICPHUPOBATH NOHATUAMU: OIMPCACICHUC, aAKCUOMA, TCOPCMaA,
A0Ka3aTCjIbCTBO, YMCHHC pacClio3sHaBaTb MCTHHHBIC W JIOKHBIC
BbICKA3bIBAHUA, IMPUBOJAUTL IIPHUMCEPBI MU KOHTPIPHUMEPBI, CTPOUTH

BBICKAa3bIBAHUA U OTPpUILIAHUA BBICKQ3bIBaHUH

YMeHnue onepupoBaTh NOHATUSMU: HATypAIbHOE YUCIIO, TPOCTOE U
COCTaBHOE YHUCJO, JEIMMOCTh HaTypaldbHBIX YHCEN, MPU3HAKU
JIETTUMOCTH, 1I€JI0€ YUCIIO0, MOAYJIb YHCIia, OOBIKHOBEHHAs! Ipo0b U
JecsATUYHAs ApOoOb, CTAaHIAPTHBIM BHJI YKCIIA, PAIIMOHAILHOE YUCIIO,
UppalMOHATIFHOE YHCTIO, apu(MeTHYecKud KBaJApaTHBIH KOPEHB;
YMGHI/IG BBIITOJIHATH )leﬁCTBHﬂ C qucjaaMu, CpaBHI/IBaTB n
YHOOPSIIOUMBATh YKCA, MPEACTABIATH YHCIA Ha KOOPAMHATHOM
HpHMOﬁ, OprrJ'IfITI) quciJia, YMeHI/Ie aearb HpI/IKI/IJIKy nu OI_[eHKy

pe3yiibTara BBIUMCIICHU N

YMeHue onepupoBaTh MOHATUSAMH: CTENEHb C LEJNbIM MOKa3aTeleM,
apu(MeTUUECKHUI KBaIpaTHBIN KOPEHb, MHOTOUJICH, alredpandecKas
IpoOb, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HATypaJlbHOW CTETeHHU
OoJIbIlle ©MHMIIBI, YMEHHE BBINOJNHATH Pacu€Thl 1O (opMmyiam,
npeoOpa3oBaHusl LEJBIX, JAPOOHO-PAIMOHANBHBIX BBIPAKCHUNA U
BBIPA)KEHUI C KOPHSAMH, pPa3I0kKEeHHEe MHOTOWIEHa Ha MHOXHTENH, B
TOM 4YHCI€ C HCIOJb30BaHHEM (OpPMyN PAa3HOCTH KBAJAPaToB M

KBaJIpaTa CyMMbI U pa3HOCTH




YMeHue oneprupoBaTh NOHATUAMU: YUCIOBOE PAaBEHCTBO, YPABHEHUE
C OJIHOM IEpEeMEHHOW, 4YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOMN; YMEHHE PEIIaTh JIMHENHbIE U KBAJIpaTHbIC ypPaBHEHUS,
JIpOOHO-pallMOHATIbHBIE YPABHEHUS C OJHOW NEPEMEHHOH, CHUCTEMBbI
JIBYX JIMHEMHBIX YPABHEHUN, IMHEHHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApOOHO-pallMOHAIbHbIE HEPABEHCTBA C OJHOM
[IEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a/1a4 U3 IPYTUX IIPEIMETOB
U TPaKTUYECKUX 3aJa4d; YMEHHE MHCIIONb30BaTh KOOPAUHATHYIO
IpSIMYI0 U KOOPAMHATHYIO IUIOCKOCTH JUIsl M300pa)KeHUs pelIeHUM

ypaBHeHHfI, HCPABCHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: GYHKIUSA, TpapuK QYyHKIMU, HYIH
byHKIMH, MPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEKYTKHU
BO3pacTaHus, yObIBaHMs, HauOOJNbIIEC M HAMMEHbIIEEe 3HAUYCHHUS
GyHKIUY; yMEHUE OIIEpUPOBATH IIOHATUSAMU: npsAmas
IPONIOPIHOHATIBHOCTS, JINHEHHas (QYHKLUS, KBaJApaTU4Has QyHKIUS,
oOpaTHasi NPONMOPLMOHAIBHOCTh, Mapaboia, rumnepdosa; yMmeHue
cTpouTh rpaduku  GyHKUMH, HCHONb30BaTh TIpaduku Ul
OTIpeNIeIeHUs] CBOMCTB IPOILIECCOB W 3aBHCHMOCTEH, IS PEIICHHS
3aj]ay U3 Jpyrux y4eOHbIX MPEIMETOB U PealbHOM JKU3HU; YMEHUE

BbIpaXkaTh (OpMyJIaMH 3aBUCUMOCTH MEX/y BEJIMUYUHAMU

YMmenne OneprupoBaTh IIOHATUAMU: IIOCJIICAOBATCIBHOCTD,
apudmMeTHueckass M TeOMeTpUYecKas IpPOrpeccud; yMEHHe
MCIIOJIb30BaTh CBOMCTBA MOCIEI0BATENBHOCTEHN, (POPMYIIBI CYMMBI U
o0I1ero wieHa Mpu peHIeHUH 33/1a4, B TOM YUCIE 337a4d U3 JPyTux

y4eOHBIX MPEIMETOB U PEATbHON KU3HU

YMeHue pemars 3aa4u pa3HbIX TUIIOB (B TOM YHCJIE€ Ha MPOLEHTHI,
JIOJIM W 4YacTH, JBIDKEHHE, PabOTy, IEHy TOBapOB U CTOUMOCTH
MOKYTIOK U YCIYT, HAaJIOTH, 3a/1a4¥ U3 00JIACTH YIPaBICHUS INYHBIMU
U ceMeHHbIMU (UHAHCAMU); YMEHHUE COCTaBJISTh BBIPAKECHUS,
ypaBHEHHUs, HEPABEHCTBA W CHCTEMbl T[O YCJIOBHUIO 3aJayH,
MCCJIEI0BATh MOTYYEHHOE PEIICHUE U OIICHUBATh IIPaBONOJ00HOCTh

MOJIYUYCHHBIX PE3YJIbTATOB

YMeHue onepupoBarh NOHATHIMHU: (GUTYpa, TOUKA, OTPE30K, IpsMas,
ayd, JIOMaHasl, yrod, MHOT'OYTOJIbHUK, TPEYTOJIbHUK,

paBHOOEIPEHHBIN u PaBHOCTOPOHHUN TPEyroJbHUKH,




OPSMOYTOJNBHBIN TPEyrojJbHHUK, MenuaHa, OUMCCEKTpuca U BBICOTA
TPEYroJIbHUKA,  YeTBIPEXYTOJbHHUK, Mapajuiejaorpamm,  pomo,
OpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU (UIypamy;
yYMEHHUE peulaTth 3aJa4d, B TOM YUCIE U3 IMOBCEAHEBHOMN XU3HH, HA
HaXO0XJICHNE F€OMETPUYECKHUX BEJIUYHH C IPUMEHEHUEM U3yYEHHBIX

CBOWCTB Guryp u paktoB

10

YMeHue onepupoBaTh MOHSATHSIMU: PAaBEHCTBO (DUTYpP, PaBEHCTBO
TPEYrOJIbHUKOB; NapaJUIebHOCTh U MEPIEHIUKYISAPHOCTh MPSMBIX,
YroJl MEXIY NpsIMBIMH, TEPHCHAUKYJISpP, HAKJIOHHASA, MPOCKIINS,
nonobue  ¢uryp, TOAOOHBIE  TPEYTOJBHUKH,  CHUMMETpUS
OTHOCUTEJIbHO TOYKH M MPSMOI; YMEHHE PACIIO3HABATh PaBEHCTBO,
CUMMETpUI0 U momobue  duryp, napajyieIbHOCTh U

MEPIEHAUKYIISIPHOCTD MPSAMBIX B OKPYXKaIOLEM MUpE

11

YMeHue OnepupoBaTh IOHATHAMM: JUIMHA, PACCTOSHHE, YIoJl
(BemMuMHA yIJIa, CUHYC M KOCHHYC yIJla TPEeyroJIbHUKA), IUIOLIa/lb;
YMEHHE OLICHUBATh pa3Mepbl IPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; yMEHUE TPUMEHATh (QOpPMYNbl MEepUMETpa U IUIOIMIAIH
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH M IUIOIIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO MapajuIeNeNNIea; YMEHUE NIPUMEHATh PU3HAKU
PaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEyTOJIbHUKA,
teopemy Iludaropa, TpUroHOMETpHUYECKHE COOTHOLICHUS IS

BBIYMCIICHUS JUINH, PACCTOSHUM, IJIOIIA N

12

VYMenue wu3o0pakaTh IUIOCKME GUIYpHl M HUX KOMOUHAIWH,
IPOCTPAHCTBEHHBIE (DUTYPBI OT PYKH, C IOMOUIbIO YEPTEKHBIX
MHCTPYMEHTOB M DJJIEKTPOHHBIX CPEACTB II0 TEKCTOBOMY WJIU

CHUMBOJIBHOMY OITMCAaHHIO

13

YMeHne omepupoBaTh MOHATHSAMHU: HPSIMOYIOJIbHAsE CHUCTEMa
KOOPJMHAT, KOOPJAWUHATBl TOYKH, BEKTOp, CyYMMa BEKTOpPOB,
IIPOU3BEICHUE BEKTOpa HA YHCIO, CKaSIPHOE IPOU3BEACHHE
BEKTOPOB; YMEHHE HCIIOJIb30BaThb BEKTOPbl M KOOPAWUHATHI IS
IIPEACTABIICHNS JAHHBIX U PEILICHMS 3a1a4, B TOM YHCIIE U3 JPYTUX

y4eOHBIX TPEIMETOB U PEATLHOM KU3HU

14

YMenue ONCpupoOBaTh MOHATUAMU: CTOJIOMKOBBIE U KpPYTOBBIC

IarpaMMmbl, TaONWIBI, CcpeaHee apuMeTHYecKoe, MeIuaHa,




15

16

HanOoJpIIee U HAMMEHBIIIeE 3HAYCHUs, pa3Max YHCIOBOTO HAbOPa;
yMEHHE U3BJEKaTh, HMHTEPIPETUPOBATb U  IMPeoOpa3OBBIBATH
uH(pOpMAIIMIO, TPEICTABICHHYI0 B TaOMWIlaX W Ha Juarpammax,
OTPAXKAIOIILYI0 CBOKMCTBA U XapAKTEPUCTUKU PEATBbHBIX MPOLECCOB U
SBJICHUM; yMEHUE paclio3HaBaTh W3MEHYUBHIC BEJIMYUHBI B

OKpYXalolieM MUpe

YMeHue onepupoBaTh MOHATHAMU: CIYYaWHBIA OMBIT (CIydalHBIN
HKCIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJIEMEHTApHBIA HCXO[)
CIIy4aifHOTO ONBITa, CIy4yailHOe COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaXOJUTh BEPOSITHOCTU CIIyYalHBIX COOBITHI B ONBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pellaTh
3aJjaud METOJOM OPraHM30BAaHHOIO Iepedopa U ¢ HCHOJb30BAHUEM
MpaBWJia YMHOXKEHHUS, YMEHHE OILEHUBATh BEPOSTHOCTH PEATbHBIX
COOBITUH U SIBJICHUI, TOHUMATh POJIb IPAKTHUUECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKPYXAlOIIeM MHpPEe U B >KU3HU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITUI; 3HAKOMCTBO C

3aKOHOM OOJIBIITUX YHCEN B €TO POJIBIO B MAaCCOBBIX ABJICHUAX

YMmenue BLI6I/IpaTI> HO)IXO)IHH_II/Iﬁ I/I3y‘leHHLII>’I METOHA AJis PCHICHUA
3aaa4u, IPpUBOAUTE MPHUMEPHLI MATEMATHUYCCKUX 3aKOHOM€pHOCTCﬁ B
npupoac U XU3HU, paCllO3HABATL MIPOABJIICHUC 3aKOHOB MATEMATUKU
B HCKYCCTBEC, OIIMCBIBATHL OTACJIIBHBIC BBIJAIOIIHUECA PC3YJIbTAaThl,
MOJIYUYCHHBIC B XOAC PAa3BUTUA MATCMATHKU KaK HAYKH, IIPUBOIUTH
IMPUMEPLBI MAaTEMAaTHYCCKUX OTKpI)ITI/Iﬁ n ux aBTOPOB B

OTEYECTBEHHOW U BCEMUPHOU UCTOPUU




INEPEYEHD 9JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMbBIX HA OI'D I1O

MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

1 Yucna u BBIYUCIICHUS

1.1 Harypanbnsie u nensie yucna. [IpusHaky Je1MMOCTH LIEIbIX YUCEI

12 OOBIKHOBEHHbIE M JECATUYHBIE  JpOOH, TPOLEHTHl, OECKOHEUYHbIE
. MEPUOIUUECKHIE IPOOH

13 Pannonaneupie uncna. Apudmernyeckue oOmnepalnudd € paldOHAIbHBIMU
. YUCIAMU

14 JeiictButenpHbie yncia. ApudMeTHUYEeCKHe OMNepaluu C IeHCTBUTEIbHBIMU
. YUCIAMU

s [TpuOmmkE€HHBIE BBHIYMCICHUS, MpaBWUIa OKPYIJIEHUS, MPUKHUIKA U OLEHKa
. pe3yibTaTa BEIUUCICHUN
2 Anrebpanyeckue BbIpaKeHUs

2.1 bykBeHHbIE BbIpa)K€HUS (BBIPAXKEHUS C IEPEMEHHBIMHU )

55 Crenenp ¢ nensiM mnokasareneM. CTeneHb C palMOHAIbHBIM IOKA3aTEJIEM.
' CBoiicTBa CTeNEeHH

2.3 MHorouneHsl

24 Anrebpanueckas ApoOb

) s Apudmernueckuif  KOpeHb  HaTypajdbHOM  cremeHu. JleiictBusa ¢
. apu(pMeTUYECKUMHU KOPHSIMH HaTypajIbHON CTEEHH
3 VYpaBHEHMS U HEPABEHCTBA

31 Lenble u npoOHO-parrioHaNbHBIe ypaBHEHHs. CHCTEMBI UM COBOKYIHOCTH
' YpaBHEHUNU

35 Ilensie u npoOHO-pamMoHaNbHBIE HepaBeHCTBA. CHUCTEMBI M COBOKYITHOCTH
' HEPABEHCTB

33 Penrenyie TeKCTOBEIX 3a1a4
4 YucnoBbIe IOCIEN0BATEILHOCTH

4.1 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs IOCIEA0BATEILHOCTEH




Apudmernueckass u reomerpuueckas mnporpeccurd. Dopmyna  CI0XKHBIX

4.2
IPOLICHTOB
5 DyHKINU
OyHKus, cmocodsl 3amanus  GyHknuu. ['paduk  dyHkuun. OOIacTh
OTIpeieNIeHus] U MHOXeCTBO 3HaueHui ¢pynkuuu. Hynu yukiun. [IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (YHKUMH. MakCUMyMbl U
MUHUMYMBbl (yHKIMU. HaunOosnblnee m HauMeHbllee 3HadeHHE (QYHKIMU Ha
IPOMEXKYTKE
6 KoopauHatsl Ha npsMOi U TJIIOCKOCTH
6.1 KoopaunaTthHas npsimas
6.2 JlekapTOBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomeTpus
7.1 I'eomerpruueckue Gpurypsl 1 Ux cBOiCTBa
7.2 TpeyroapHUK
7.3 MHOroyrojibsHUKI
7.4 OKpy’KHOCTb U KpYyT
7.5 H3mepeHnne reoMeTpuueCKUX BEIUYUH
7.6 BekTopsl Ha III0CKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepostHocTh
8.3 Komb6unaropuka
8.4 MHoxecTBa
8.5 I'padmsr




YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
NPOUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

» Marematuka. Anrebpa: 7-i kiacc: 0a30BbIi ypOBeHb: yueOHUK; 15-¢ u3nanue,
nepepadorannoe MaxkapsrueB 10.H., Munatox H.I'., Hemkos K.W. u np.; nmox pemxakiuen
Tenskosckoro C.A. AkunonepHoe oobmectBo «M3narensctBo «IIpocBemenuer»

* Marematuka. Anre0pa: 8-if kimacc: 0a30BbIi YPOBEHb: YUeOHUK; 16-¢ u3ganue,
nepepaboranHoe MaxkapsraeB FO.H., Munmaiok H.I'., Hemkos K.W. u np.; mox pepaknueit
TemsikoBckoro C.A. AxunonepHoe oomectBo «M3narensctBo «lIpocBemenne»

* Marematuka. Anredpa: 9-it kimacc: 6a30BbIi ypOBeHb: yueOHUK; 15-¢ u3nanue,
nepepadorannoe MaxkapsrueB 10.H., Munatok H.I'., Hemkos K.W. u np.; mox pemxakiuen
Tensxosckoro C.A. AkunonepHoe obmectBo «M3narensctBo «IIpocBemenuer»

* Marematuka. BeposTHOCTb U cTaTUCTHKA: 7 - 9-¢ Kacchl: 0a30BBIN YPOBEHB: YUCOHUK: B
2 vacrax; 1-oe uznanue Bricoukuit U.P., Amenko U.B.; nox penakuueit Amenxo 1.B.
Axkunonepnoe o6mectBo «M3narensctBo «lIpocBemenne»

METOANYECKHUE MATEPUAJIbI 1JIs1 YYUTEJIA

¢ lIH(DopMaMOHHO-METOAMYECKOE MTUCEMO 00 OCOOEHHOCTSIX MPETOIaBaHuUs
ydebHoro npeaMera «Maremaruka» B 2025/2026 yuedbnom rogay https://edsoo.ru/wp-
content/uploads/2025/08/matematika .pdf

e Meroandyeckne peKOMEHIAINH IO CO3/aHUI0 KIACCOB TEXHOJIOTHIECKOTO U
€CTECTBEHHO-HAY4YHOTO MPOQHIICH U KIIACCOB C YIIyOJCHHBIM H3y4YCHUEM
MaTEMaTHKH, PU3NKH, XUMHUH, OMOJIOTHH B 0011e00pa30BaTeIbHBIX OPTaHU3AIHIX C
UCIIOJIb30BaHUEM UH(PPACTPYKTYPBI, CO3JJaHHON B paMKaxX HallMOHAJIBHOTO MPOEKTa
«O6pazoBanue» (KBantopuymsr, IT-xky0s1, Touku pocta u ap.) (2025 r.)
https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd klassov_tehnol i_en_profilej 2025.pdf

e COOpHMK TUIOBBIX 3aJJaHUM JJIS1 TEKYILErO OLEHUBAHUS IO YYeOHBIM IIpeMeTaM
«Marematuka» u «MuapopmaTtukar. (2024 r.) https://edsoo.ru/wp-
content/uploads/2025/01/bank_zadanij matematika informatika 2024.pdf

e Metonuueckue pekoMeHaanuu. CrieHapuu KOMIUIEKTOB YUeOHBIX 3a/IaHUM-
KOHTEKCTHBIX 33/1a4 K yueOHOMY Kypcy «BeposiTHOCTb U CTaTUCTHKay. 7 KJlacc
(2024 r.) https://edsoo.ru/wp-
content/uploads/2024/12/mr_veroyatnost_i_statistika _komplekty uchebnyh zadanij

_2024.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
NHTEPHET

bubnnoreka [HOK https://m.edsoo.ru/
https://uchitelya.com/matematika/
https://urok.1sept.ru/
https://resh.edu.ru/
https://4ege.ru/gia-matematika/
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