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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa SBISIETCS OJHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
oOecrieunBaeT U3y4eHHue IPYrux ITUCHUIUINH, KaK €CTeCTBEHHO-HAYYHOIO, TaK U TyMaHUTapHOTO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAUMO AJIs MPOJOKEHHUsS 00pa30BaHUsl U B MOBCEAHEBHON XKU3HU.
PazButne y oOydvaromuxcs Hay4yHBIX TPEACTABICHUH O TPOUCXOKICHHH M CYIIHOCTH
anreOpandeckux aOCTpakiui, CrnocoOe OTPaKEHHS MATEeMATHYECKOW HAyKOW SBICHHA U
MPOLECCOB B MNpHUpPOJAE U OOIIeCTBE, POJIM MATEMaTHMYECKOTO MOJEIUPOBAaHUS B HAYYHOM
MO3HAHUM U B MPAKTUKE CIOCOOCTBYET (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS U KayeCTB
MBIIUICHHSI, HEOOXOAMMBIX JJISl aJalTallid B COBpPEMEHHOM mudpoBom obmecTtBe. M3yuenue
anreOppl o0ecrieynBaeT pa3BUTHE YMEHHs HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBILIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTH CBOU
NIEeNCTBUS U BBIBOJBI, (GOpMYyIUpOBaTh yTBEpkaeHUs. OCBOeHHE Kypca anredOpbl o0ecreurnBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHHS OOYYalOIUXCsA: OHH HCIOJB3YIOT JACAyKTHBHBIE H
WHIYKTHBHBIE PACCYXACHUs, 0000IMIEHNe M KOHKPETH3alUio, abCTparupoBaHWE W aHAIOTHIO.
OOyuenne anreOpe mpeanonaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSITENBHON NeATeIbHOCTH
oOydJaromuxcsi, TOSTOMY CaMOCTOSITEIbHOE pEIIeHUE 3ajJad  sBJSeTcs — peaju3anueit
JeSITeIbHOCTHOTO MPUHIINTIA 00Y4IeHUSI.

B crpykrype mnporpammbl y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
0o0pa3oBaHUsl OCHOBHOE MECTO 3aHHUMAIOT COJep)KaTelbHO-MeTonu4Yeckue auHuM: «Yucna u
BBIUUCIICHUS», «ANreOpandeckue BbIpRXKEHUS», «YpaBHEHHS M HEpaBeHCTBa», «DyHKIUMY.
Kaxnas 3 3TuX comepkaTenbHO-METOAMYECKHIX JIMHUIM pa3BUBACTCS HA MPOTHKECHUH TPEX JIET
U3y4eHHs Kypca, B3aMMOJICHCTBYS C IPYTHMH €To JIMHUSAMH. B Xo1e n3ydeHus yaeOHOTo Kypca
00y4aromuMcs IPUXOAUTCS JIOTUYECKH pacCyKAaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eOHOro Kypca «Anaredpay BKIIOUEHBI HEKOTOPbIE OCHOBBI
JIOTHKH, TPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3Jiellax MaTeMaTHYecKOro oOpa3oBaHUS H
CHOCOOCTBYIOIIHE OBJIAICHHIO 00yJAOIIUMUCS OCHOB YHUBEPCATBHOTO MAaTEMaTHYECKOTO S3BIKA.
CopnepxaTenbHOW M CTPYKTYPHOM OCOOEHHOCTBIO Y4eOHOro Kypca «Ajredpa» sBISETCS €ro
UHTETPUPOBAHHBIN XapakTep.

Coneprxanue JIMHUH «YHWCIa ¥ BBIYUCICHUS» CITY>)KUT OCHOBOM JUTSI TaTbHEHIIIETO H3YICHUS
MaTeMaTHKH, CIOCOOCTBYET Ppa3BUTHIO y OOyYarOIIUXCS  JIOTHYECKOTO  MBIIUICHHS,
(OpMHPOBAHNIO YMEHHSI MOJB30BAThCs AITOPUTMAMHM, a TAKKe NMPUOOPETECHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJISi MOBCEJHEBHOM XM3HHU. Pa3BUTHE MOHATHA O YMCIEe Ha YpPOBHE
OCHOBHOTO 00IIIero oO0pa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMU M UPPANMOHAIHHBIMH YHCIIAMH,
dbopMHUpPOBaHHEM TIPEACTABICHUN O MEHCTBUTEIBHOM YHCIIC. 3aBEpIICHUE OCBOCHHUS YHCIOBON
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa3oBaHUIo.

Conepxanne JByX anreOpaueckux JHMHUH — «AnreOpanyecKkue BBIPAKECHUA» U
«YpaBHEHUS M HEPABEHCTBAY» CIIOCOOCTBYET (POPMUPOBAHHIO Y OOYUAIOIIMXCSI MATEMATHIECKOTO
ammapara, HeoOXOMMOTO JUTSl PEIICHHS 3a7ad MaTeMaTHKH, CMEXHBIX MPEIMETOB U MPAKTHKO-
OpPUEHTHPOBAaHHBIX 3agauy. Ha ypoBHe OCHOBHOro o0miero obpa3zoBaHus y4eOHBIH MaTepHai
TPYNIUPYETCS BOKPYT pAalMOHAIBHBIX BBIpOKEHHH. Asnredpa JeMOHCTpUPYET 3HAYCHHE
MaTeMaTUKH KakK s3bIKa JJI MMOCTPOCHMS] MaTeMAaTUYECKUX MOJeNel, OMHCAHUS TMPOLECCOB U
SBJICHHIM peayibHOTrO Mupa. B 3amaum oOyueHus anreOpe BXOMST TakKe HalIbHEHIee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUICHUS,, HEOOXOAMMOro, B YaCTHOCTH, JJS OCBOEHHS Kypca
UHPOPMATUKK, M OBJAJCHHE HaBBIKAMU JEAyKTUBHBIX paccyxaeHuid. IIpeoOGpazoBanue



CUMBOJIBHBIX ()OPM CITOCOOCTBYET Pa3BUTHIO BOOOPAKEHHMS, CTIOCOOHOCTEH K MaTEMaTHYECKOMY
TBOPYECTBY.

Conepxanne  (yHKIMOHAIBHO-TpPAUUECKOW  JIMHUM  HAIEIeHO Ha  TOJy4YeHHUe
00yyaroImyuMuCs 3HaHUN 0 PYHKIUAX KaK BaKHEHIIeH MaTeMaTUYECKOW MOJIENH JUIsl OMCAHUS U
UCCIIEIOBaHMs PAa3sHOOOPa3HBIX IPOLIECCOB U SIBIEHUM B mpupoae u ooduiectBe. M3ydeHue
MarepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYaAIOUIMXCS YMEHHUS HCIIONB30BaTh pa3IMuHbIC
BBIpa3UTENbHBIE CPEJICTBA SI3bIKA MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHUT BKJIaJ B (YOpMUpPOBaHKE NPEACTABICHUI O POJIM MaTEMATUKU B Pa3BUTUH LIUBWIN3ALUH U
KYJIBTYpBI.

Cornacno yueOHOMY MIaHy B 7-9 Kiaccax u3ydaercs yueOHbIN Kypc «AnreOpay, KOTOPBI
BKIIIOYAET CIIEAYIONIME OCHOBHBIC pa3lenbl coaepkaHus: «Yucna W BBIYMCICHUS,
«AnrebpanyuecKue BBIPAKEHHs», «Y paBHEHUS U HEPABEHCTBAY, «DYHKLIUN.

Ha u3ydenue yue6HOro Kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce — 102 yaca (3
yaca B Hejeno), B 8 kimacce — 102 yaca (3 gaca B Heneno), B 9 kinacce — 102 vaca (3 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yucia 1 BLIYMCICHHUA

JpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO0]] OT OJHOM (POPMBI 3aITUCH APOOEH K JPYTOH.
IIoHsATHE pallMOHAIBLHOIO YHCIA, 3aIIMCh, CPABHEHUE, YIOPSAJOYMBAHUE PALMOHAIBHBIX YHCEIL.
Apudmerndeckue neicTBUS ¢ pallMOHAIBHBIMU YiciIaMy. Pelienye 3a1a4 u3 peaabHON MPaKTUKU
Ha 4acTH, Ha ApoOu.

CremneHb ¢ HaTypajlbHBIM IOKa3aTeJIeM: ONpEElIeHUE, IpeoOpa3oBaHuE BBIPAXKEHUN Ha
OCHOBE OTIpE/ICICHHUS, 3aIUCh OOIBIIUX 4ncenl. [IpomenHTsl, 3anich MPOIEHTOB B BHJE IPOOH U
JIpoOu B BHJIE NPOLIEHTOB. TpU OCHOBHBIEC 33[]aud HAa IPOLICHTHI, PELICHHUE 3aad U3 pealbHOU
IIPAKTHKU.

IIpuMeHeHne NPU3HAKOB JAEIMMOCTH, PA3JI0KEHNE HA MHOKUTENIA HaTyPaJIbHbBIX YUCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IIpsiMasi U 0OpaTHasi MPONOPLHMOHATBHOCTH.

Anredpanyeckne BbIPaKeHUs

IIlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUSA C NEepeMEHHOU. [lomycTuMble 3HaYeHUs
nepeMeHHbIX. [IpencTaBieHe 3aBUCUMOCTH MEX Ty BEIMYMHAMU B BUe (GopMyItbl. Berancienus
no ¢opmynam. IIpeobpa3oBanre OyKBEHHBIX BBIPAKEHUI, TOXKAECTBEHHO PABHBIEC BBIPAKEHUS,
npaBuiIa MpeodpazoBaHMs CyMM U MPOU3BEICHUHN, MPaBUiIa PACKPHITHS CKOOOK M IPUBEACHUS
NOJOOHBIX CIIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM ITOKa3aTeeM.

OpHounenbl 1 MHOrowleHbl. CteneHb MHOrouieHa. CliokeHHe, BBIUUTAHUE, YMHOXKEHHE
MHOro4eHOB. DOopMynbl COKpAIIEHHOTO YMHOXKEHHS: KBAApaT CyMMBbl M KBaApaT Pa3HOCTH.
dopmysa pa3HOCTH KBaJpaToB. Pa3noxeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHUsI M HEPABEHCTBA

VYpaBHeHHe, KOPEHb YpaBHEHMsI, IIpaBUia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIbLHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YHUCIO KOPHEW IMHEHHOIO YpaBHEHUS,
pelieHre JMHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHUH MO YCIOBUIO 3ajgaud. Pemnienue
TEKCTOBBIX 33J1a4 C [IOMOLIbIO YPABHEHUM.

JluneliHOe ypaBHEHHE C JBYMs MEpEeMEHHBIMH M ero rpaguk. Cuctema JIBYX JTHMHEHHBIX
yYpaBHEHMI ¢ JByMs NepeMeHHbIMH. PelieHune cucreM ypaBHEHMH CIOCOOOM IOJCTaHOBKH.
IIpumepsl penieHns TEKCTOBBIX 337a4 ¢ TOMOIIBI CUCTEM YPAaBHEHMI.

DOyHKIUHA

Koopaunara Toukn Ha mnpsmol. UucioBele npomMexyTku. PaccrosHue Mexay IByMs
TOYKaMU KOOPAMHATHOU IIPSMOM.

[MpsmoyronbHas cuctema koopamHaT, ocu OX m Oy. AOcmuicca W opauHATAa TOYKH HA
KOOpAMHATHOM IuiocKocTH. [lpumepsl rpadukoB, 3amaHHbIX (Qopmynamu. UrteHue rpapukon
peanbHbIX 3aBUcUMocTel. [lonstue pynkuuu. I'padux Gynkun. Coiicta GpyHkiuil. JInneitnas
dynkys, e€ rpapuk. ['paduk dynkunm y = [X|. [padudeckoe perieHre TMHEHHBIX YpaBHECHUN U
CHCTEM JINHEWHBIX YPABHEHHUI.



8 KUIACC

Yuciia ¥ BBIYHMCICHUSA

KBagpatHblii kopeHb u3 uucna. Ilonstue o0 wuppanuoHanbHOM uucie. JlecsTuynbie
NpUOJIMKEHUST UPPALMOHANBHBIX Yncell. CBoMcTBa apu(pMETHUECKUX KBaJPaTHBIX KOPHEH U UX
IPUMEHEHHE K MpeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUM M BBIYMCIEHUAM. JlelicTBUTEIbHBIE
qucia.

CreneHs ¢ 1enbIM I0Ka3arenaeM u e€ cBoiicTsa. CTaHaapTHas 3allKiCh YHCIIA.

Anredpanyeckue BbIPaKeHUs

KBagparHblil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanueckast 1poOb. OCHOBHOE CBOHCTBO anreOpandeckoit apodu. CiioxeHue,
BbIUUTAHUE, YMHOXKEHHE, JIeJeHne aiaredpanueckux ApoOeil. PannoHanbHble BBIpaXXEHUS M UX
npeoOpa3oBaHue.

YpaBHeHusI 1 HepaBeHCTBA

KBangpatHoe ypaBHeHue, ¢opmyina KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemienue ypaBHeHU#l, cBOASIIMXCA K JUHEWHBIM M KBajapaTtHeIM. Ilpocreiimme npoOHO-
paloHaIbHbIE YPaBHEHUS.

I'paduueckas uHTEpIpeTals YpPaBHEHUN C JABYMsS NEPEMEHHBIMH M CHUCTEM JIMHEWHBIX
YPaBHEHUU € IByMs IEpeMEHHBIMU. [ [prMephl pelieHns cucTeM HeJIMHEWHBIX YPABHEHUM C IByMS
IIEPEMEHHBIMH.

Permenue TeKCTOBBIX 3ajau anreOpandeckuM CrocoOOM.

YucnoBble HEpaBEeHCTBA W HMX CBoMcTBA. HepaBeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCUNIBHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OAHON mnepeMeHHOW. Cucrtemsl
JIMHEHUHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUH

[Tonsitue Gynkuuu. O6macTe onpeaeneHnus U MHOXKECTBO 3HaueHul (yHkuu. CrnocoObl
3aaHus QyHKIUH.

I'papux Qynxiuu. UYtenue cBoicTB ¢(yHKIMM 1o e€ rpaduky. Ilpumepsl rpadukos
(GYHKLUH, OTpaXKAIOLIUX pealbHbIEe POIIECCHI.

@YHKIMY, ONMUCHIBAIOIIKE MPSAMYI0 U OOpaTHYIO NMPONOPIHOHATIbHBIE 3aBUCUMOCTH, MX
rpaduku. Oynxumn y = X2, Y = X3, y = VX, y=|x|. ['paduteckoe pemenne ypaBHe M i CHCTEM
YpaBHEHUM.

9 KVIACC

Yuciaa 1 BLIYMCTIEHUS

PanmonansHbIe YKclia, HppalMOHATBHBIC YMCIIA, KOHEUHBIE U OCCKOHEYHBIE EeCATUYHBIE
npodu. MHOXECTBO JEHCTBUTEIBHBIX YHCEJ, JEUCTBUTEIbHBIC YHCIIa KaK OECKOHEYHBIC
JEeCATHYHBIE ApoOu. B3anMHO 0THO3HAYHOE COOTBETCTBHUE MEKY MHOKECTBOM JIEHCTBUTENBHBIX
Yucell U KOOPAUHATHOW MPSMOIA.

CpaBHEHHE JEHCTBUTEIBHBIX 4YHCEN, apu(PMETHUYECKHue ICUCTBUS C JCHCTBUTEIHLHBIMHU
YHCIIAMHU.

Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA, JJIUTEITHHOCTh MPOIIECCOB B OKPYKAIOIIEM MUDE.

[Tpubmmk€HHOE 3HAUEHUE BEIMYMHBI, TOYHOCTh NpUOMmKeHus. OKpyriIeHHEe 4YHCell.
[Ipukuaka v olieHKa pe3yJIbTaTOB BHIYMCICHUIM.

YpaBHeHUs1 1 HEPABEHCTBA

JIunelinoe ypaBHeHue. PelieHne ypaBHEeHUN, CBOAAIMXCA K JIMHEWUHBIM.



KBagpaTHoe ypaBHeHue. Penienne ypaBHEHU, CBOJAIIMXCS K KBaApaTHBIM. bukBagpaTHoe
ypaBHeHuE. [IpuMepshl pelieHust ypaBHEHUM TPETbEl M YETBEPTOM CTENEHEH Pa3JIOKEHUEM Ha
MHOXHUTEIH.

Pemmenue npoOHO-paliioHanbHBIX ypaBHEHUH. Perienre TeKCTOBbIX 3aa4 aaredpanyecKum
METOJIOM.

VYpaBHeHHe C ABYMS NEpEeMEHHBIMH U ero rpaduk. PemieHue cuctem ABYX JTUHEWHBIX
YpaBHEHUN C JBYMS INIEPEMEHHBIMU. PemieHue cucreMm JABYyX YpaBHEHHM, OJHO M3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpPOM cTeneHu. ['paduueckas MHTEpHpeTalns CUCTEMbl YpaBHEHUH ¢
JIBYMsI [IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CrocoOoM.

YucnoBsle HEPABEHCTBA U X CBOMCTBA.

PemieHne JMHEMHBIX HEPABEHCTB C OJHOW NEpPEMEHHOW. PemieHue cucreM JIMHEMHBIX
HEPaBEHCTB C OAHOW mepeMeHHOW. KBampatHelie HepaBeHCTBa. ['paduueckass mHTEepHperanus
HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOyHKUUHA

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

I'paduxn dyrkmmit: y = kx, y = kx + b, y = k/x, y = X3, y = VX, Y = |X| 1 ux cBoiicTa.

Yucii0BbIe NMOCIEI0BATEIbHOCTH U NPOrPECcCUH

[loHsiTHE YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHUE MOCIEI0BATEIbHOCTH PEKYPPEHTHOM
bopmynoit u popmysoit N-ro wieHa.

Apudmernueckas u reomerpudeckas rnporpeccun. @opmynsl N-ro wieHa apuPpmMeTuyecKoi
Y TEOMETPUYECKON IPOTPECCUM, CYMMBI IEPBBIX N YWICHOB.

N300pakeHre 41wieHOB apu(METHUECKOW M TeOMETPUYECKOM MpOorpeccuié TOUKaMu Ha
KOOPJAMHATHOMU MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUANBbHBIA pocT. CII0KHBIE MPOIIEHTHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA TIIPOTPAMMbBbI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHoOCTHBIE Ppe3yabTaThl OCBOCHHUS MPOTpaMMbl ydeOHOro Kypca «Aunredpay
XapaKTepPU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpeca K MPOLLIOMY U HACTOAIIEMY POCCHUHCKOM MAaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMXKECHHSM POCCHUMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTEeMaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:KIaHCcKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHMHA W peaM3alliid €ro Ipas,
MPEJICTABICHHEM O MaTEeMaTHYeCKHX OCHOBaX (DYHKIIMOHHPOBAHUS PA3JIMYHBIX CTPYKTYP,
SBIICHUH, TPOLIEYp TPaKIaHCKOTO o0IecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OO0CYXXJIEHUIO ITUYECKUX MPOOJeM, CBA3aHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTH)KEHUMN
HAyKH, OCO3HAHUEM BaXXHOCTH MOPATbHO-ITHUYECKUX IMPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAoBO€E BOCIMTAHME:

YCTaHOBKOM Ha aKTHMBHOE YYacTHE B PEIICHMHM MPAKTUYECKUX 3a]ad MaTeMaTH4eCKOM
HANPaBIEHHOCTH, OCO3HAHMEM BKHOCTH MAaTEeMAaTHYECKOTO 0O0pa3oBaHUs Ha MPOTSKEHUH BCel
JKU3HH JIJIS1 YCTICITHOM Mpo(deCCUOHATBHOM IEATeTbHOCTH M Pa3BUTHEM HEOOXOJIMMBIX YMEHHUMH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOEHHWEM WHJUBHUAYATHHOM TpPAaeKTOpUU OOpa3oBaHUs U
YKU3HEHHBIX TUTAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CITOCOOHOCTBIO K DMOIIMOHATIBHOMY M JCTETHYECKOMY BOCHPHUATHIO MaTeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, pACCYKICHUM, YMEHUIO BUACTh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUSA:

OpUEHTAIIEN B NIEATEIHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPECTaBIECHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEIOBEKa, NPHPOABI M O0OIIecTBa, TOHHUMaHUEM
MaTeMaTHYeCKON HayKh Kak c(epbl UYelIOBEYECKOW MeATeTbHOCTH, JTaloB €€ pa3BUTHS U
3HAUMMOCTHU JJIs Pa3BUTHUS [IUBUIN3ALIMM, OBJIAJICHUEM SI3IKOM MaTEMaTUKH U MaTeMaTUYECKOU
KyJIbTypOH KaK CpEICTBOM TIO3HAHUS MHpa, OBJAJCHUEM MPOCTEUIINMH HAaBBIKAMU
MCCJIEI0BATEIbCKON JIeATETbHOCTH;

6) pusuveckoe BocnuTaHue, GOPMUPOBAHUE KYJIbTYPbI 310POBbS M IMOLMOHAJIBHOTO
Os1aromostyqusi:

TOTOBHOCTBIO MPUMEHSITh MATEMATHUECKUE 3HAHUS B HHTEPECAX CBOETO 37I0POBBS, BEIACHUS
310pOBOT0 00Opa3a >KU3HU (3I0pOBOE MUTAaHKUE, COATAHCUPOBAHHBIM PEKUM 3aHATUNA W OTIbIXA,
perynspHas (u3ndeckass akTUBHOCTb), C()OPMUPOBAHHOCTBHIO HaBbIKa pedIeKCUU, TPU3HAHUEM
CBOETO IMpaBa Ha OIMHMOKY U TAKOTO K€ TpaBa JPYTroro 4eI0BeKa;

7) 3KoJI0rnYecKoe BOCIIUTAHUE:

OpHUEHTAIMEH HAa MPUMEHEHHWE MaTEeMaTHYECKMX 3HAHWM IS pelieHus 3aj1ad B 00JacTH
COXPAHHOCTH OKpYXKAIOIIEH cpefbl, MIAHUPOBAHUS MOCTYNKOB M OLIEHKM HMX BO3MOXHBIX
MOCIEACTBHIA ISl OKPYKAIOWIEH Cpebl, 0CO3HAHUEM TI00aThHOTO XapaKTepa SKOJOTHYECKHUX
npo0JIeM U yTeH UX PEIICHHUS;

8) apanTanus K U3MEHSAIOIMMCS YCJIOBUAM COLUAIBHON U IPUPOJTHOI Cpebl:



TOTOBHOCTHIO K JIEHCTBUSIM B YCJIOBUSIX HEONPEECIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH

KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO NEATEeIbHOCTh, B TOM YHUCJIE YMEHHUE YUUTHCS Y JAPYTHUX
JIOJIeH, MPUOOPEeTaTh B COBMECTHOM JIEATEIHHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIICTCHIIUU U3
OTIbITA IPYTHX;

HEOOXOUMOCThIO B (JOPMUPOBAHUU HOBBIX 3HAHHI, B TOM uucie GOpMyIUpOBaTh UACH,

MOHATHS, THIIOTE3bl 00 0OBEKTaxX M SBICHHUAX, B TOM YHCJIE paHee HEU3BECTHBIX, OCO3HABATH
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIMIO
KaK BBI30B, TPEOYIOUIMH KOHTpPMEp, KOPPEKTHPOBaTb NPUHUMAEMble pELICHUS M ACHCTBUS,
(GbopMyIHpOBATh M OIICHUBATH PUCKHU M MOCIEICTBHS, (HOPMUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIBTATHI

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC yqeﬁmﬂe JeHCcTBUA

bBa3oBble Jlornyeckune AefcTBUA:

BBISIBJIATH U XapaKTEPU30BATh CYILECTBEHHbIE NPU3HAKM MAaTEMaTHUYECKUX OOBEKTOB,
HNOHATUHM, OTHOLIEHUH MEXAy MOHATUSAMH, (HOPMYIHPOBATH OIpPEACIICHUS MOHITUH,
yCTaHaBJIMBATh CYLIECTBEHHBIH MPU3HAK KJIacCU(UKALUU, OCHOBaHUS AJs1 00001IeHus
Y CpPaBHEHUS, KpUTEPUU MPOBOJIMMOT0 aHAIU3A;

BOCIPUHUMATh, (OPMYIUPOBaTh U MPeoOpa3oBbIBATh CYKIEHUS: YTBEPAUTEIbHBIE U
OTpULATENIbHbIE, EAMHUYHBIE, YACTHbIE U OOIIUE, YCIOBHBIE;

BBISBIISATH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTUBOpEUNs B (paKTax,
JNaHHBIX, HAOMIOACHMSIX W YTBEPXKACHUSX, MpeliaraTb KPUTEPUU [UIsl BBISABIICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

JIeNIaTh BBIBOJBI C HUCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, NE€TYKTHBHBIX M WHAYKTUBHBIX
YMO3aKJIFOYEeHNH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

pa3buparh 10Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKICHHUH (ITPsIMbIE M OT IPOTHBHOTO),
IPOBOJUTH CaMOCTOSITEJIbHO HECIIOKHBIE JI0KA3aTeNIbCTBA MAaTEeMAaTHYECKUX (aKTOB,
BBICTpauBaTh apryMEHTALMIO, IPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, 00OCHOBHIBATh
COOCTBEHHBIE PacCYXICHUS;

BBIOMpATh CIOCOO pemeHus: y4eOHOM 3ajauM (CpaBHUBATh HECKOJIBKO BAapHaHTOB
pelieHus, BbIOMpaTh Hanbosee NOAXOASAIMNN ¢ YIETOM CaMOCTOSITENIbHO BBIJICIEHHBIX
KPUTEPUEB).

Ba3oBble ucciienoBatebCcKHe 1eiiCTBUA.

UCIIONIb30BAaTh  BOMPOCHI  KaK  HCCIICNOBATCIIbCKHMH ~ MHCTPYMEHT  ITO3HAHWS,
dbopMynUpoBaTh BOMPOCHL, GUKCUPYIOIIHE MPOTHBOPEUHE, TPOOIEMY, CAMOCTOSTEIIHHO
YCTaHABIIMBATh UCKOMOE W JaHHOE, (JOPMHUPOBATH THUIIOTE3Y, apryMEHTHPOBATh CBOIO
MO3UIIMIO, MHCHUE;

MPOBOANTH TIO CAaMOCTOSITENIFHO COCTABIICHHOMY IUJIaHY HECIOKHBIM ASKCIIEPUMEHT,
HEOOJIBIIIOE WCCIICAOBAaHWE II0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXY COOOI;

CaMOCTOSITENIbHO  ()OpMYJIMpPOBaTh  OOOOIIEHUS M BBIBOABI 10  pe3yibTaTaM
MPOBEEHHOTO HAOTIOCHMS, UCCIEIOBAHUS, OIEHUBATh JOCTOBEPHOCThH MOYUYEHHBIX
PE3ybTaTOB, BBIBOJIOB M 0000IICHHMIA;



IMPOrHO3UPOBATHE BO3ZMOKHOC Pa3BUTUC IIPOLECCA, a TAKIKEC BBIABUTaTh IPEAITOIOKCHHA
O €TI0 Pa3BUTHUH B HOBBIX YCJIOBUAX.

Pabora ¢ unopmanmeii:

BBISIBIISITH HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(OPMAIMH, TAHHBIX, HEOOXOIMMBIX
JUISL PEeUICHHUs 3a1auu;

BBIOMpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh M HWHTEPIPETUPOBATh HH(OPMAIUIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

BBIOUpATh (hOpMy IpeaCcTaBIeHUS MHOOPMAIIMH U WILTIOCTPUPOBATH pelIaeMble 3aauu
cXeMaMH, JuarpaMMaMu, HHOH TpaduKoil 1 UX KOMOWHAIMSIMU;

OLICHMBATh HAAEKHOCTH MHAOPMALIUH 10 KPUTEPUSIM, MPEATOKESHHBIM YUUTEIEM WIN
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA:

BOCIPUHUMATH U (POPMYIHPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSMHU U IEISIMU
oOmIeHus, SICHO, TOYHO, T'PAMOTHO BBIPAXKaTh CBOIO TOYKY 3pPEHHsS] B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PEIlIeHUs 3a/1a4i, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

B X0JI¢ 00CYKJICHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYXIaeMOI TEMBI, IPOOIEMBI,
perraeMoii 3a1auu, BICKa3bIBaTh U/, HAIICJICHHBIC HA MTOMCK PEIICHMS, COTIOCTABIISTh
CBOM CYKJICHUS C CYXJACHHUSIMH IPYTHX YYACTHUKOB JMajora, 0OHapy>KMBaTh pa3inyiue
U CXOJCTBO TO3WIMHA, B KOPpPEKTHOU (opme (opMynupoBaTh pa3zHOTIACHs, CBOU
BO3PaKCHUS;

MIPEJICTABIISITh PE3YJIBTATHl PEIICHHS 3a7a9, YKCIICPUMEHTA, UCCIIEA0BaHUS, TPOCKTA,
CaMOCTOSITEIILHO BBIOMPATh (opMaT BBICTYIUICHUS ¢ y4ETOM 3aad MPE3CHTANH U
0COOEHHOCTEHN ayAuTOpUH;

MOHUMATh M UCIIOJIL30BaTh MPEUMYIIIECTBA KOMAaHAHON U MHAUBHUIYaTbHOU PabOTHI IPU
pelIeHnH y9eOHBIX MaTeMaTHICCKUX 3a/1a4;

MPUHUMATH 1Ie7Tb COBMECTHOU JI€ATEIbHOCTH, IUIAHUPOBATh OPTaHU3AIIUI0 COBMECTHOM
paboThI, pacrpeesaTh BUABI pa0doT, TIOTOBAPHBATHCS, 00CYKIATh MPOIIECC U Pe3yibTaT
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOCH;

y4acTBOBATh B TPYMIOBBIX opMax paboThI (00CykIeHUs, 0OMEH MHEHHSIMH, MO3TOBBIE
HITYPMBI U APYTHE), BEIIOTHATH CBOIO YacTh PabOTHI U KOOPJAMHUPOBATH CBOU JICHCTBUS
C IPYTHMMH YICHAMH KOMAaHJIbI, OIICHUBATh Ka4eCTBO CBOCTO BKJIAJa B OOIIUI MPOTYKT
0 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YJACTHUKAMHU B3aHUMOJICHCTBHS.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJIATh IUIAH, AJTOPUTM pEIIeHUs 3aJadu (WIM €ro 4YacTh),
BBIOMpPATh CHoco0 pemeHuss ¢ y4€TOM MMEIOUIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTHPOBATh BAPUAHTHI PELIEHUU C YUETOM
HOBOM MH(pOpMaIuu.

CﬂMOKOHTpOJIb, AMOLMOHANbHBINA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJIS MpOIecca U Pe3ylbTaTa PerieHus
MaTeMaTHUYEeCKOM 3aJ1auu;
MPEABUIETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IIPU PELICHHUM 3aJa4H, BHOCUTh
KOPPEKTUBBI B JICATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAWJCHHBIX OIINOOK,
BBISBJICHHBIX TPYJIHOCTEW;



® OIICHMBATh COOTBETCTBUE PE3yJbTaTa ACATEIFHOCTH ITOCTABICHHOMN EH U YCIOBHSIM,
OOBACHATH IPUYMHBI TOCTYKEHHS HITH HEJOCTHKECHUS LIENTN, HAXOAUTh OLIHOKY, TaBaTh
OLIEHKY NTPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDI

K konmy oOyuenuss B 7 kJacce OOydarOUmMiics MONYYHUT CIEIYIOUIUE IMPEIMETHBIE
pE3yJIbTaThL:

Yucia 1 BLIYMCICHHUA

BeinonsATe, coyeras yCTHble M NHMCbMEHHbIE NPUEMBI, apudMeTHUecKue ACUCTBUS C
paLMOHATIbHBIMU YHCIIAMHU.

HaxomuTe 3HaueHWs] YHCIOBBIX BBIPAKEHHUH, NPUMEHSTH Pa3sHOOOpa3HbIE CHOCOOBI U
OpuéMbl  BBIYUCIEHHUS 3HAYCHMH JPOOHBIX BBIPAXKEHUH, COAEP)KAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE TPOOH.

[lepexonuTh OT 0AHOM (HOPMBI 3amMCH YUCeN K JIpYyroi (IIpeoOpa3oBbIBATh JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JIECATHYHYIO IPOOB).

CpaBHMBATh U YIOPSIOYMBATh pallMOHAIbHBIC YUCIIA.

OxpyrisTh uucna.

BbINoMHATE NPUKKUIKY M OLIEHKY pe3ylbTaTa BBIYMCIICHUH, OLIEHKY 3HAUEHUN YUCIIOBBIX
BbIpaXXCHHI. BBIMOMHATE AEHCTBUS CO CTENIEHSMU C HATYPaJIbHBIMU [TOKA3aTEISIMHU.

[TpuMeHATH MPU3HAKK JETUMOCTH, Pa3JI0KEHUE HA MHOXKUTENIN HaTYPaJIbHBIX YHCEIL.

Pemars nNpakTHMKO-OPUEHTUPOBAHHBIE 3aJaud, CBS3aHHBIE C OTHOIIECHUEM BEJIWYMH,
MPONOPLUOHAIEHOCTBIO BEIMUUH, IPOLEHTAMH, UHTEPIPETUPOBATH PE3YJbTAThl pEIICHUs 3a7a4
C Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAaMH pacCMaTpUBaeMbIX OOBEKTOB.

AuredpanyecKkune BbIPaKeHUs

Hcnonb3oBath anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHUS y4eOHOr0o MaTepuara.

Haxonuth 3HaueHns OyKBEHHBIX BBIPQXKEHUN IIPU 3aJIaHHBIX 3HAYEHUSX MEPEMEHHBIX.

BeinonHsATe npeoOpazoBaHusl 1IEI0I0 BBIPAKEHHS B MHOTOWIEH MPUBEIEHUEM MOT00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONMHATE yYMHOKEHHE OJHOYJIEHa Ha MHOTOWIEH W MHOrOuYJleHa Ha MHOTOYIEH,
NPUMEHSTH (POPMYIIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCylecTBIATh Pa3I0KEHUE MHOTOWIEHOB Ha MHOXKUTEIM C IMOMOUIbIO BBIHECEHUS 3a
CKOOKM 0OIIero MHOKUTENS, TPYNIMPOBKH CIaraeMbIX, IpUMEHeHHUs (HOpMyJT COKpam&HHOTro
YMHOXEHHUS.

[IpumensTh npeoOpa3oBaHUS MHOTOWIEHOB Ul pEUIeHHs pa3MyHbBIX 3a1ad U3
MaTeMaTHKH, CMEXXHBIX MPEIMETOB, U3 PEATbHOM MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MOKa3aTeNsIMH JUIs IpeoOpa3oBaHus
BBIPAKCHUIA.

YpaBHeHUs1 1 HEPABEHCTBA

Pewars yMHENHbIE ypaBHEHUS C OJHOW IEPEMEHHOM, NMPUMEHss IpaBWIa IIepexona OT
UCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsiTh, fBIME€TCS JM YUCIO KOpPHEM
YpaBHEHMS.

[TpuMmensTh rpaduyeckre METOIbl IPU PELICHUHN JINHEHHBIX YPAaBHEHUH U X CUCTEM.
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[TonGupats mpUMepsl Map YUCE, SBISIOUIMXCS pPeIIeHUEM JMHEHHOTO YPaBHEHHUS C ABYMS
IIEPEMEHHBIMH.

CrpouTh B KOOpPAMHATHON IIJIOCKOCTH TpauK JUHEWHOTrO ypaBHEHHS C JABYMS
HEPEMEHHBIMHU, NOJIb3YACh I'PaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemare cucTeMbl IByX JIMHEHHBIX YpPaBHEHUH C JIByMs II€PEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocTaBisiTh M pemiath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX YpaBHEHHMM MO
YCIIOBUIO 3a/layd, WHTEPIIPETUPOBAaTh B COOTBETCTBUM C KOHTEKCTOM 3aJadd IOJyYEHHBIN
pe3yJbTarT.

DOyHKUUHA

N300paxarb Ha KOOPAWHAaTHOW NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHCIOBBIE IIPOMEXKYTKH Ha
aJreOpanyeckoM si3bIKe.

OtmedaTh B KOOPAMHATHOM IJIOCKOCTH TOYKM MO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHBIX QyHKuuid. CTpouts rpaduk GyHKIMH Y = [X|.

OnuceiBaTh € IOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCUMOCTH MEXJY BEJIWYMHAMU:
CKOPOCTb, Bp€Ms, PacCTOSHME, 1I€HA, KOJIMYECTBO, CTOMMOCTb, MPOU3BOAUTEIBHOCTb, BPEM,
00BEM pabOTHI.

Haxoaute 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuil crocod NmpejcTaBiIeHUs M aHAIW3a UHPOpPMALMU, U3BIEKaTh U
UHTEPIPETUPOBATH MHPOPMAIUIO U3 IPa(UKOB peabHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonimy oOydeHuss B 8 kJjiacce OOydYarOMMICS TMOJYYUT CIEAYIONIAE TMPEIMETHBIE
pe3yabTaThI:

Yuciia 1 BbIYUCICHUA

Hcnonp30BaTh HayallbHBIE TPEJCTABICHUS O MHOXKECTBE EHCTBUTENBHBIX YHCEN AJIA
CPaBHEHMsI, OKPYIJIEHUS M BBIYMCIEHUHN, HM300pakaTh [EHCTBUTENbHBIE YUCIA TOYKAMU Ha
KOOPJIMHATHOU IIPSIMOM.

[TpuMeHATh TOHATHE apU(pMETHUYECKOTO KBaJpPaTHOTO KOPHS, HAXOJIUTh KBaJpaTHHIE
KOPHH, UCIOJIb3Yys IPU HEOOXOAUMOCTHU KAJIbKYJIATOP, BHIIOIHATH IPeoOpa30oBaHus BhIpaKEHHH,
COJIepKalIMX KBapaTHbIE KOPHU, UCIIOJIb3Yysl CBOMCTBA KOPHEM.

Hcnonp3oBaTh 3amucu OONBIIMX W MaJbIX YHUCET C MOMOINIBIO JECATHYHBIX Jpo0Oei u
creneHel yncina 10.

Auredpanyeckune BbIPaKeHHUs

[IpuMeHsTh TOHSTHE CTENEHH C IeJIbIM IIOKa3aTelieM, BBIIOJIHATh MpeoOpa3oBaHUs
BBIPAKEHMM, COAEPKALUX CTENEHH C LIEJIBIM ITOKA3aTeJIEM.

BBINONHATE TOXJECTBEHHBIE NPEOOpPa3OBaHMs PAMOHANBHBIX BBIPAKEHUH Ha OCHOBE
IpaBuiI JEHCTBUN HAaJL MHOTOYJICHAMH M alreOpanyecKuMu JpoOsMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIEH HA MHOKUTEIH.

[TpumeHsTh peoOpa3oBaHUsI BEIPAKEHUH JIJIsl pEIIeHUs Pa3IMUHbIX 337a4 U3 MaTeMaTUKH,
CMEKHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTUKH.

YpaBHeHHUS M HEPaABEHCTBA

Pemare nuHelHbIe, KBaApaTHbIE YPABHEHUS U PALIMOHAJIBHBIC YPABHEHHS, CBOASAIINECS K
HUM, CUCTEMBI IByX YPAaBHEHUH C IBYMs [ICPEMEHHBIMH.

IIpoBOIUTE MPOCTEUIINE UCCIENOBAHNS YPABHEHUNM U CUCTEM YPAaBHEHHI, B TOM YUCIE C
IpUMEHEHHEM rpauyecKux MpencTaBIeH (YCTaHaBIMBAaTh, UMEET JIM YPaBHEHHUE HITU CUCTEMa
YPaBHEHMH pELIeHUs, €CIIM UMEET, TO CKOJIBKO, U IIpoUee).
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[TepexoauTh OT CIOBECHON (OPMYIHPOBKH 3amaur K €€ anreOpandeckod MOJeNnu C
MOMOIIBI0 COCTABIICHUS YPAaBHCHHSI WJIM CHCTEMbl ypaBHEHWI, WHTEPIPETUPOBATh B
COOTBETCTBUH C KOHTEKCTOM 33J]a4y TMOJTY4YEeHHBIN pe3ylbTarT.

[TpuMeHSTh CBOWCTBA YMCIOBBIX HEPABEHCTB JIJISi CPABHEHUS, OIICHKHU, PEIIaTh JTMHEHHBIC
HEpaBEHCTBA C OJHOM TEPEMEHHOW W HMX CHCTEMBI, JaBaTh TIpadUYecKyl HILTIOCTPAIIUIO
MHOY€ECTBa PELICHU HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[ToHnMaTh ¥ HCIIONB30BaTh (YHKIIMOHAIBHBIE TOHSTHUS U S3bIK (TEPMUHBI, CHMBOJIUYECKUE
0003HaueHMsI), OTIPENENATh 3HaUCHHE (DYHKIMH 110 3HAYCHUIO apTyMEHTa, ONPEIEIIsATh CBOWCTBA
dbyHKIMH 10 e€ rpaduKy.

Crpouts rpaduku IeMeHTApHBIX (YHKINN BUIA:

y = kIx, y = x2, y = x3y = |X|, y = VX, OnucBIBaTh CBOMCTBA YHCIOBONH (PYHKIMHU 110 €&
rpaduxky.

K koHiy oOyueHuss B 9 kJjacce OOydarONMiiCs MOJIYYHUT CICIYIONIUE IMPEIMETHBIC
pe3yabTATHI:

Yucia ¥ BBIYUCTEHHSA

CpaBHHBATh U YIOPSIOUYMBAThH PAIlHOHAILHBIC M UPPAI[HOHAILHBIC YHCIIA.

BeinonHsATe apudMeTHUeCKUe NEHCTBHS ¢ PAllMOHAIBHBIMU YHCIAMHU, COYETasi YCTHBIC U
MUCHbMEHHBIC TPUEMBI, BBITIONHSATH BEIYUCIICHUS C UPPAIIMOHATHHBIMU YHCIIAMH.

HaxomuTh 3Ha4YCHUS CTETNICHEH C IENIBIMH ITOKA3aTeIsIMU M KOPHEH, BEIYUCIIATH 3HAYCHUS
YHCIIOBBIX BBIPOKEHHIA.

OKpyrisaTh AEWCTBUTEIbHBIC YHCIA, BBIMOIHATH NPUKHUAKY pe3ylbTaTa BBIYMCICHHH,
OIICHKY YHCIIOBBIX BBIPAKCHU.

YpaBHeHUs] U HEPABEHCTBA

Pemath TMHEWHBIC ¥ KBaIpATHEIC YpaBHEHUS, yPaBHEHUS, CBOISAIITUECS K HUM, TPOCTEHIIIHE
IpOOHO-pallMOHANIbHBIE YPABHEHHUS.

Pemarh cuctembl IBYX JMHEWHBIX YpPaBHEHHMH C JBYMsI IEPEMEHHBIMH U CHCTEMBI JABYX
YpaBHEHHUM, B KOTOPBIX OJHO YPaBHEHUE HE SBIIICTCS JIMHCHHBIM.

Pemrate TekcToBBIE 3amauM  anreOpanyecKMM CHOocoOOM C TOMOIIBIO COCTaBJICHUS
YpaBHEHHUS WJIM CUCTEMBI IBYX YPaBHEHUH C IByMS MIEpPEMEHHBIMHU.

[TpoBoauTH TpOCTEiiIINe UCCIEAOBaHNUS YPABHEHUN U CUCTEM YpaBHEHUH, B TOM YHUCIIE C
NpUMEHEHHEM rpaUIecKuX MpeIcTaBIeHUH (YCTaHaBIMBATh, HMEET JIM yPaBHEHUE HITH CUCTEMa
YpaBHEHHI PEIICHHS, €CITH HMEET, TO CKOJIBKO, U TIpoUee).

Pemarr nuHeliHbIe HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HW300pa)kaTh peIICHHE
HEPAaBEHCTB Ha YHCIIOBOW MPSIMOM, 3alIMCHIBATH PEIICHUE C TIOMOIIBIO CUMBOJIOB.

Pemrate cucTeMbl TMHEHHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIIOYAIOIINE KBaPaTHOE
HEPaBEHCTBO, M300pakaTh pEIIeHHe CHUCTEMBbI HEPAaBEHCTB Ha YHCIOBOH IMPSIMOH, 3alMCHIBATh
pelIeHne ¢ MOMOIIbI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPH PEIICHUN PA3IMYHBIX 3a7a4.

DOyHKIUHA

Pacrnio3HaBaTh QPyHKIIMHM HU3y9EeHHBIX BHIIOB. [I0Ka3bIBaTh CXEMAaTHYECKH PACIIONOKECHHE HA

KOOPJAMHATHOM M10cKkocTh rpadukoB GpyHkiuil Buga: ¥y = kx, y = kx + b, y = k/x, y = ax2 + bx +

C,y=x3,y= VX, y = |X|, B 3aBUCHUMOCTH OT 3Ha4YCHUI KO3(PPUIIMEHTOB, ONMUCHIBATH CBONCTBA

G YHKIIHA.

12



Ctpouts n nM300paXkaTh CXeMaTH4YeCKH TpadUKH KBAAPATUYHBIX (YHKIUH, ONHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMIA 1O UX TpaduKam.

Pacnio3naBate KBagpaTHUHYIO GYHKIHUIO 110 (hOpMYJIe, IPUBOJUTH MIPHUMEPHI KBaPATUIHBIX
GyHKIMI U3 peaTbHOM KHU3HU, PU3NKH, TEOMETPUH.

YucioBble MOCI€10BATETLHOCTH U IPOTPECCHH

Pacnio3naBate apu(METHUECKYI0O M TEOMETPUUECKYIO MPOTPECCUU MPU PasHBIX CIIOCOOax
3aJjaHusl.

BBIMONHATE BBIYMCICHHS C UCIONB30BaHUEM (GOpPMYN N-TO 4jieHa apu(pMETHYECKOH u
reOMETPUYECKON IPOrpeccuii, CyMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4wieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON TIOCKOCTH.

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

13



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB M TeM (undposbie)
Ne ni/m Konrposbnsie  IIpakrunyeckue
MPOrpamMMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
1 Yucia v Beruncienusa. PanmonansHble o5 bu6nunorexa LIOK
yucia https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
2 A 27
ArCOPAHCCKHE BIPaxCHHA 3 https://m.edsoo.ru/7f415b90
3 VYpaBue epaBCHCTBA 20 1 bubmroreia LIOK
BHEHUS 1 HEPABEHCTB
p p https://m.edsoo.ru/7f415b90
bubmuoreka [IOK
4 K . D 24 1
OOPAMHATS! H rpauicH. PynKitn https://m.edsoo.ru/7f415b90
bubmmoreka IIOK
I1
> OBTOpeHHe 1 0600meHKe 6 3 https://m.edsoo.ru/7f415b90
BIIEE KOJIMYECTBO YACOB IT
OBII] O CTBO CO O 102 3 0

I[TPOT'PAMME
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https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KosauyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/l Konrpoabnsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 Yucna u Beiuncnenus. Kpagparaeie 15 1 bu6nmoreka [IOK
KOPHHU https://m.edsoo.ru/7f417af8
9 Uucna u Beraucienns. CTEIeHb ¢ LEeIbIM 7 bubnunoreka LIOK
HIOKa3aTeseM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BbIpaKCHUS. 5 bubnnorexa [JOK
KBaapartuslii TpéxuiieH https://m.edsoo.ru/7f417af8
AnreOpanyecKue BbIpaKCHUS. bubnnorexa [JOK
4 15 1
Anrebpanueckast JpooOb https://m.edsoo.ru/7f417af8
VYpaBHeHus v HepaBeHCTBA. KBagpaTHbIe bubmuoreka [IOK
) 15 1
ypaBHEHUS https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 1 bubnnorexa [JOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
bu6mmoteka IIOK
7 .H 12 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa https://m.eds0o.ru/7f417af8
bubmmoteka IIOK
) .
8 YHKIUH. OCHOBHBIC HOHATHA > https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
9 o 4 9
yHiH. UCi0BbIC pyHKLHH https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
10 IT 6 3
OBTOpelHe it 0000uIeHIe https://m.edsoo.ru/7f417af8
BIIEE KOJIMYECTBO YACOB I1
OBbII{ OJI CTBO HACOB I1O 102 3 0

[MPOT'PAMME
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

Kosau4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
n/n MPOrpamMmbl Bcero Kontpoapueie  Tpaxkruueckue oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 Uucna u Beruncienus. JlelicTBUTENbHEBIC 9 1 bu6nmmoreka [IOK
quca https://m.edsoo.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PABHEHUA C 14 1 bubmmoreka [JOK
OJTHO¥ MepeMEHHON https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnmnorexa [JOK
ypaBHEHUI https://m.edsoo.ru/7f419d08
bubmuoreka [IOK
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubmmoteka IIOK
> Dyt 16 1 https://m.edsoo.ru/7f419d08
6 YucioBbIe MOCIEN0BATEIBHOCTH 15 1 bubmorexa HOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS 18 5 bubmmoteka IIOK
3HAHHH https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 102 3 0
IMPOT'PAMME
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https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

KoanuecTBo 4acoB

Ne Tema ypoka Hara Hara o JyekTpoHHbIE (IU(PPOBBIE)
n/n K I U3y4eHust pakTy oOpa3oBaTeIbHBIE pecypchl
Beero [LCHTPOIbHBIE IIpaKTiryeckie
padoThI padoTshI
1 TIloBTopeHme nmporpaMMsal 6 Kiiacca 1
o IloBropenue nporpammel 6 kinacca 1
3 Iosropenue nporpammsl 6 kiacca 1
4  IloBTopeHue nporpammsl 6 kiacca 1
5  IloBropenue nporpammel 6 Kinacca 1
g 1IpoBepounasi pabora 1 1
7 | PanumoHasbHBIC YKCIa 1 https://resh.edu.ru/subject/16/7/
8  UucnoBsle BbIpakeHUs 1 https://resh.edu.ru/subject/16/7/
9  BelpaxeHus ¢ nepeMeHHbIMU 1 https://resh.edu.ru/subject/16/7/
10 CpaBHeHUE 3HAUYCHHI BBIPAKCHUIT 1 https://resh.edu.ru/subject/16/7/
11 CsoiicTBa neicTBUI HAaJ YUCIAMU 1 https://m.edsoo.ru/7f41fafa
T .T
1p - OACCTEA. OUUICCTREHbE 1 https://m.eds00.ru/7f41£d70
peoOpa30BaHus BhIPAKEHUI
13 VYpaBHeHus U ero KOpHU 1 https://resh.edu.ru/subject/16/7/
14 JlHHCHHOC ypaBHEHHE C OMHON 1 https://m.eds00.ru/7f420482

MIEPEMEHHOMN
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https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://resh.edu.ru/subject/16/7/
https://m.edsoo.ru/7f420482

JIuHeitHOe ypaBHEHUE C OJJHOM

15 8 1 https://m.edsoo.ru/7f42064e
epeMEHHOMN

16 Pemienue 3a1a4 ¢ MOMOILBIO YPaBHCHUN 1 https://m.edsoo0.ru/7f420806

17 Perenue 3a1a4 ¢ MOMOIIBIO YPaBHEHHIA 1 https://m.edsoo.ru/7f420806

18 ®dopmyisl 1 https://m.edsoo.ru/7f4209a0

19 TloxaroroBka K KOHTPOJIBHOW padoTe. 1

20 KourpoabHas padora Ne 1 1

21  Ananu3 KOHTPOJIbHON paboOThI 1

22 YwucioBbie MPOMEKYTKH 1 https://m.edsoo.ru/7f41de76

23 UYro takoe QpyHKIHS 1 https://m.edsoo0.ru/7f41ef06

24 Berancnenne suaseunii gynicuui no 1 https://m.edsoo.ru/7f41dff2
dbopmyiie

g BerHCICHNE sHACHII QyHKII MO 1 https://resh edu.ru/subject/16/7/
dhopmyne

26 T'paduk QyHKIHH 1 https://m.edsoo.ru/7f41f078

27  TlpsiMast mpONOPIMOHATBEHOCTD U €€ Tpaduk 1 https://m.edsoo.ru/7f41f1fe

28  IlpsiMast mpONOPIMOHATBEHOCTH U €€ Tpaduk 1 https://m.edsoo.ru/7f427282

29  JluneitHas GyHKIMS U €€ rpaduK 1 https://m.edsoo.ru/7f427412

30 Jluneiinas QyHKius u e€ rpaduk 1 https://m.edsoo.ru/7f426d1e

31 TIloaroroBka K KOHTPOJIbHOM paboTe 1

32 KourpoabHas padora Ne2 1

33  AHaiu3 KOHTPOJIBHOM paboThI 1

34 S:f;zigi:ie CTETICHH C HaTypailbiihm 1 https://m.edsoo.ru/7f4211de

35 VYMHOXEHHE U JIeJIeHUe CTerneHel https://m.edsoo.ru/7f4211de

36

VYMHOXKEHHE U eJIeHNe CTeIeHEH

https://m.edso0.ru/7f421382
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https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41dff2
https://resh.edu.ru/subject/16/7/
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382

BO3BC,I[€HI/IC B CTCIICHDb ITPOU3BCACHUA U

37 S 1 https://m.edsoo.ru/7f42154e
38 ?T(;f:lfme # CTCHCHD TPOMSBEACHITT I 1 https://m.edsoo.ru/7f4218be
39 OpHO4YICH U €ro CTaHIAPTHBINA BU]I 1 https://m.edso0.ru/7f421382
40 YMHOXCHHE OTHOUYJICHOB. 1 https://m.edsoo.ru/7f42154e
41 BosBeacHHE OAHOYIECHA B CTEIIEHD 1 https://m.edsoo.ru/7f4218be
42  ®yukuun y = X% n y = X3 u ux rpaduku 1 https://resh.edu.ru/subject/16/7/
43  ®yukuuum Y = X% u Yy = X3 u ux rpaduxu 1 https://resh.edu.ru/subject/16/7/
44  TloaroroBka K KOHTPOJIBHOH paboTe 1

45 KourpoJsbHas padora Ne3 1

46 AHamu3 KOHTPOJIBHOM pabOThI 1

47 MHOTrOYJICH U €ro CTaHAapTHBIN BH/T 1 https://m.edsoo.ru/7f42276e
48 MHOTrOYIEH M €ro CTaHAapPTHBIN BU]T 1 https://m.edsoo.ru/7f42276e
49  CrnoxeHHe ¥ BBIYUTAHUE MHOTOUYJICHOB 1 https://m.edso0.ru/7f422930
50 CrnoxeHue U BBIYUTaHHE MHOTOUYJICHOB 1 https://m.edsoo.ru/7f422af2
51 VYMHOXeHME OHOYIEHA HA MHOTOWICH 1 https://m.edsoo.ru/7f422cc8
52 | YMHOX€eHHEe OqHOUYIEHA HA MHOTOUYJIEH 1 https://m.edsoo.ru/7f422fca
53 BeIiHeceHue 001ero MHOKHUTENS 32 CKOOKH 1 https://m.edsoo.ru/7f423182
54 | Briecenue 00IIEro MHOKHUTEIS 34 CKOOKH 1 https://m.edso0.ru/7f423182

Ypok 0060011IeHUs U cCHCTeMaTH3alluu
3HaHMH 110 TeMaM: «CJI0XKeHUe 1
gg  CPUIMTANHC MHOTOTICHOB, YMHOMCHHE 1 https://resh.edu.ru/subject/16/7/

OJHOYIEHA Ha MHOTOYJIEH, BEIHECEHHUE
0O0IIIEr0 MHOXKUTEIA 32 CKOOKI.
[IpoBepounas padora.
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https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f423182
https://resh.edu.ru/subject/16/7/

56 | YMHOMXEHHE MHOTOYJIEHA HA MHOTOWICH https://resh.edu.ru/subject/16/7/

57 | YMHOX€EeHHE MHOTOWIEHA HA MHOTOWIEH https://resh.edu.ru/subject/16/7/

58 | YMHOMXkEHHE MHOTOYICHA HA MHOTOWICH https://resh.edu.ru/subject/16/7/
P .

g - (UIOCHHC MHOTOTICHA Ha MHOHHITCH https://resh.edu.ru/subject/16/7/
CIOCOOOM TPYIITUPOBKU
P )

60 A3JIOACHUE MHOTOHICHE Ha MHOAITENH https://resh.edu.ru/subject/16/7/
CIOCOOOM TPYIITUPOBKU
P .

61 ASTOCHHC MHOTOUIICHA Ha MHOMHTCII https://resh.edu.ru/subject/16/7/
CIIOCOOOM TPYIITHUPOBKU

62 IloaroroBka K KOHTPOJILHOU paboTe

63 KourpoabHas padora Ne 4

64 Amnanu3 KOHTPOJIBHOH paboTHI
B 0 .

65 O3BC/ICHAC B Kpa/paT 1 Bva CYMMBIH https://resh.edu.ru/subject/16/7/
Pa3HOCTH JIBYX BBIpaKCHHI
B 0 )

66 O3BCIICHHE B KBAIpaT 1 BVKy CYMMBLH https://resh.edu.ru/subject/16/7/
Pa3HOCTH JIBYX BBIpaKCHHIM
Pasnoxxenne Ha MHOKUTEIN C TIOMOIIBIO

67 dopmyr KBagpaTa CyMMBI M KBajpara https://resh.edu.ru/subject/16/7/
pasHOCTH
Pasnoxxenne Ha MHOKUTEIN C TOMOIIBIO

68 Gbopmys KBajgpaTa CyMMBI U KBajipaTa https://resh.edu.ru/subject/16/7/
pasHOCTH

69 YMHOKCHHE Pa3HOCTH JIBYX BBIPAXKCHHIL Ha https://resh.edu.ru/subject/16/7/
X CYMMY
% 5 )

70 MHOZMEHHE PASHOCTH ABYX BHPLKCHHHI Ha https://resh.edu.ru/subject/16/7/

X CyMMY
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https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/

Paznoxenne Pa3sHOCTH KBAaApPAaTOB Ha

71 https://resh.edu.ru/subject/16/7/
MHOYKHUTEITN
P .

7p | OPHOCHHC Ha MHOIKITICHH CyMMBLH https://resh.edu.ru/subject/16/7/
pa3HOCTH KyOOB

73 TloaroroBka K KOHTPOJIBHOM padboTe

74  KourtpoabHas pabdora Ne5

75  AnHanu3 KOHTPOJIBHOH paboThI
[Tpeod .

76~ PCODPAsOBANHC UCTOTO BHIPAKCHIL B https://resh.edu.ru/subject/16/7/
MHOTOYJICH
[Ipeo6 i

77 | - PEODPASOBAHHC LEIOTO BHPANCHIA B https://resh.edu.ru/subject/16/7/
MHOTOYJICH
I1 0 .

7g ~ PHMCHCHHE PASTITHDIX CHOCODOB AL https://resh.edu.ru/subject/16/7/
pa3IoKEHUsT HA MHOYKUTEIIH
I1 0 .

79 ~ PHMCHCHHE PASTITHDIX CHOCODOB AL https://resh.edu.ru/subject/16/7/
pa3noKeHUs: Ha MHOXKHUTETTN
Ypok 00001IeHHS ¥ CHCTeMaTH3alluN

80 3uanwmii mo teme: «IIpeoGpa3oBaHue METBIX https://resh.edu.ru/subject/16/7/
BbIpakeHUI». [IpoBepounas pabora.
e

g1 HCHHOC YPABHCHHE € ABYMA https://m.edsoo0.ru/7f427¢c32
MEPEMEHHBIMU
r .

82 pacpuk JMHEHHOrO YPABHEHIA € ABYMA https://m.edsoo.ru/7f427¢32
NepPEMEHHBIMU
r .

83 PacpuK JIMHEHHOrO YPABHCHIA C ABYMS https://m.edsoo.ru/7f427¢c32
MNEPEMEHHBIMU
CucreMbl TMHEHHBIX YPaBHEHUN C IBYMS

84 mnepemenubiMu. ['paduueckuii crmocoo https://m.edsoo.ru/7f427¢32

pEeIICHUA CUCTEM
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https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427c32

CucTeMbl TMHEUHBIX YPABHEHUH C ABYMS

85 mepemenubME. I'paduueckuii crmocoo 1 https://resh.edu.ru/subject/16/7/
PEIICHHS CUCTEM.
86 Cnocob moacTaHOBKU 1 https://resh.edu.ru/subject/16/7/
87 Bcepoccuiickasi mpoBepouHasi padora 1
88 Bcepoccuiickasi npoBepouHasi padora 1
89 Cmocob noacraHoBKU 1 https://m.edsoo.ru/7f42865a
90 Cnoco0 cioxeHHs 1 https://m.edsoo.ru/7f42865a
91 Cnocob cnoxeHus 1 https://m.edsoo.ru/7f42865a
92 Pemerie Eaﬂaq © MOMOILBIO CHETEM 1 https://m.edsoo.ru/7f42865a
ypaBHCHHI
gg  CUICHIC 30121 ¢ NOMOILIO CHETEN 1 https://resh.edu.ru/subject/16/7/
YpaBHEHUU
Ypok 0600111eHNs U cHCTeMaTH3alluu
94 | 3uanwuit mo Teme: «CUCTEMbI TMHEHHBIX 1 https://resh.edu.ru/subject/16/7/
ypaBHeHui». [IpoBepounas padoTa.
[ToBTOpEHUE OCHOBHBIX MOHITUN U
95  meronoB Kypca 7 kiacca, 000011eHne 1
3HaHUH
[ToBTOpEHNE OCHOBHBIX MOHATHN U
96 wmerom0B Kypca 7 kiacca, 000011eHne 1
3HaHUH
Ypok 00001IeHHS ¥ CHCTeMaTH3aIlUN
97 | 3HaHWIA 1TO pe3yJIbTaTaM BCEPOCCUHCKOM 1

MIPOBEPOYHON PabOTHI
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https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f42865a
https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/

98

Ypok 00001IeHHS ¥ CHCTEeMaTH3allUuN
3HAHUM MO pe3yJbTaTaM BCEPOCCHICKOM
IIPOBEPOUYHON pabOTHI

99

Ypok 00001IeHUs U CHCTeMaTU3allun
3HAHUM MO pe3yJbTaTaM BCEPOCCHICKOM
MIPOBEPOUYHOM pabOTHI

100

Ypok 000011IeH!s U CHCTeMaTU3alluu
3HAHUM MO0 Pe3yJbTaTaM BCEPOCCHICKOM
MIPOBEPOYHON PAOOTHI

101

102

Ypok 00001IeHHS ¥ CHCTEeMaTH3alluN
3HAHUM M0 Pe3yJbTaTaM BCEPOCCHICKOM
IIPOBEPOYHON PaOOTHI

Ypok 000011IeHHS ¥ CHCTEeMaTH3alluN

3HaHUU MO pe3yibTaTaM BCEPOCCUICKOMN
MIPOBEPOYHON pPabOTHI

OBIIEE KOJIMYECTBO YACOB I10
[MPOT'PAMME

102
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INOYPOYHOE IINTAHUPOBAHUE
8 KUIACC

KoaudecTBO 4acoB

Ne Hata Jaramo JuaexkTpoHHbIe (LH(pPOBBIE)
Tema ypoxa U3YYeHU S
n/n Koutponbubie [IpakTHdeckue (akty  oOpa3oBaTesibHBIE pecypchl
Bcero padoThI padoThI

1 TIloBTOpeHue mporpamMmsel 7 Kiiacca 1

o IloBropenue mporpamMmsl 7 Kiacca 1

3 IToBTOpEHME TTpOorpaMmel 7 Kitacca 1

4 IToBTOpEHME TTpOrpaMmebl 7 Kilacca 1

5  IloBropenue mporpammsl 7 Kiacca 1

g [loBTOpEHHE MpOrpamMMBI 7 Ki1acca 1

7  TloBropenue nporpamMmsl 7 Kiiacca 1

8 | IIpoBepouHnasi paGora 1 1

9  PanuoHaNbHBIC BRIPAKCHHUS 1 https://m.edso0.ru/7f4315c0
10 A OcHoBHOE CBOWCTBO APOOH. 1 https://m.edsoo.ru/7f43128c
11 Cokparienue apobdeit 1 https://m.edso0.ru/7f4315c0
12 CroxeHue 1 BhIUUTaHue Apo0eit ¢ pa3HbIMU 1 httos://m.edso0.ru/7f4318c2

3HAMEHATEISIMHU

13 YmHoxeHHe apobeii. https://m.edsoo0.ru/7f431a20

14 Bo3ssenenue apobeii B CTENEHb 1 https://m.edso0.ru/7f43128c
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https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43128c

15 Jlenenue mpobeii 1 https://m.edsoo.ru/7f4315c0
16 [IpeoOpa3oBanue paroOHATBHBIX 1 https://resh.edu.ru/sgbiect/ les
BBIpOKEHU I son/2501/main/
17  ®yuxnus Y =k/x u eé rpadux 1 https://m.edsoo.ru/7f42d452
18 TIloxaroroBka K KOHTPOJIBHOW paboTe. 1
19 Kourpoasnas padora Nel 1
20  Ananu3 KOHTPOJIbHON pabOThI 1
21 | JleficTBUTEJIbHBIC YHCIIA. 1 https://m.edsoo.ru/7f42eaaa
22 | KBagpaTHbIC KOPHH. 1 https://m.edsoo.ru/7f42eaaa
93 ApudMeTniecKuii KBaJpaTHbI KOPEHb 1 https:// resh.edu.ru/sm_Jbiect/ le
sson/1973/main/
24 VpasHenue X° = a 1 https://resh.edu.ru/subject/le
sson/1973/main/
o5 Haxoxaenue npuOImkEHHBIX 3HAYSHUIA 1 https://resh.edu.ru/subject/les
KBaJIpaTHOT'O KOPHS son/2916/main/
https://www.yaklass.ru/p/alge
bra/8-klass/funktciia-y-x-
26 ®ymkuus y = v/x, ee rpaduk u cBOHCTBA. 1 kcf:lnr::ff/l—f—g(\)/gg/r?::i?gia—
kvadratnogo-kornia-y-x-ee-
svoistva-i-grafik-9109
27 KbaapartHBlit KOpeith 13 POH3BEACHHS 1 1 https://m.edso0.ru/7f42d862
apobu
28 KpaXpaTibiii KOPEHD 3 MPOH3BEACHH I 1 https://m.edso0.ru/7f42d862
apodu
29 | KBajpaTHbBII KOPEHb U3 CTETIEHU 1 https://m.edsoo0.ru/7f42d862
30 BebiHeceHHe MHOKHUTEIS 32 3HAK KOPHS 1 https://m.edsoo.ru/7f42dd26
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https://m.edsoo.ru/7f4315c0
https://resh.edu.ru/subject/lesson/2501/main/
https://resh.edu.ru/subject/lesson/2501/main/
https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42eaaa
https://resh.edu.ru/subject/lesson/1973/main/
https://resh.edu.ru/subject/lesson/1973/main/
https://resh.edu.ru/subject/lesson/1973/main/
https://resh.edu.ru/subject/lesson/1973/main/
https://resh.edu.ru/subject/lesson/2916/main/
https://resh.edu.ru/subject/lesson/2916/main/
https://www.yaklass.ru/p/algebra/8-klass/funktciia-y-x-funktciia-kvadratnogo-kornia-y-x-9098/funktciia-kvadratnogo-kornia-y-x-ee-svoistva-i-grafik-9109
https://www.yaklass.ru/p/algebra/8-klass/funktciia-y-x-funktciia-kvadratnogo-kornia-y-x-9098/funktciia-kvadratnogo-kornia-y-x-ee-svoistva-i-grafik-9109
https://www.yaklass.ru/p/algebra/8-klass/funktciia-y-x-funktciia-kvadratnogo-kornia-y-x-9098/funktciia-kvadratnogo-kornia-y-x-ee-svoistva-i-grafik-9109
https://www.yaklass.ru/p/algebra/8-klass/funktciia-y-x-funktciia-kvadratnogo-kornia-y-x-9098/funktciia-kvadratnogo-kornia-y-x-ee-svoistva-i-grafik-9109
https://www.yaklass.ru/p/algebra/8-klass/funktciia-y-x-funktciia-kvadratnogo-kornia-y-x-9098/funktciia-kvadratnogo-kornia-y-x-ee-svoistva-i-grafik-9109
https://www.yaklass.ru/p/algebra/8-klass/funktciia-y-x-funktciia-kvadratnogo-kornia-y-x-9098/funktciia-kvadratnogo-kornia-y-x-ee-svoistva-i-grafik-9109
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26

31 BuHeceHHe MHOKHTEIS [IOJ] 3HAK KOPHS 1 https://m.edsoo.ru/7f42ded4
n N

32 PeobpasoBatlie BLIpaKEHiil, Coxepiautix 1 https://m.edsoo.ru/7f42e0be
KBaJ[paTHbIC KOPHU

33 [peobpasoBarue BLIpLACHHIL, CONCPIKAILIX 1 https://m.edsoo.ru/7f42e0be
KBaJ[paTHbIC KOPHH

34 | IloarotoBka K KOHTPOJBHOM padoTe. 1

35 | KonrtpouabHasi padora Ne2 1

36  AHanu3 KOHTPOJIbHON pabOThI 1

37 | HemonHbie KBapaTHbIC YPaBHEHUS 1 https://m.edsoo.ru/7f42eela

38 HenonHble KBaJpaTHbIC YPABHCHUS 1 https://m.edsoo.ru/7f42eela

39  dopmyna KOpHEH KBaIPaTHOTO ypaBHEHHUS 1 https://m.edsoo.ru/7f42f158

40 dopmyia KOpHEH KBaJPaTHOTO YPAaBHEHUS 1 https://m.edsoo.ru/7f42f3f6
P

41 - omenme iaﬂaq © HOMOUIBIO KBA/PATHRX 1 https://m.edsoo.ru/7f42fef0
ypaBHEHUIA

gp FPemerme JA/AT © TOMOTHRIO KBA/IPATHRX 1 https://m.edsoo.ru/7f42fef0
ypaBHEHUIA

43 Teopema Buera https://m.edsoo.ru/7f42fef0

44  Teopema Buera https://m.edso0.ru/7f430076
KBaapaTHblil TpEXUIEH U €ro KOpHU https://resh.edu.ru/subject/les

45 1

son/1557/start/

KBaapaTHblii TPEXUIICH U €r0 KOPHU https://resh.edu.ru/subject/les

46 1

son/1557/start/

g7 PAsTOKCHIE KBAZPATHOTO TPEX'IICHA Ha 1 https://m.eds00.ru/7f42fd38
MHOYKHUTEITN

48 PasnoxeHne KBapaTHOTO TPEXUWICHA Ha 1 https://m.edsoo.ru/7f42fd38

MHOXKHUTCIIA
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https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://resh.edu.ru/subject/lesson/1557/start/
https://resh.edu.ru/subject/lesson/1557/start/
https://resh.edu.ru/subject/lesson/1557/start/
https://resh.edu.ru/subject/lesson/1557/start/
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38

49

[ToaroroBka K KOHTPOJILHOM paboTe.

50  KonrtpoabHasi padora Ne 3

51 AmnHanu3 KOHTPOJIbHON paboOThI

52 igiiiii;p OOHEIX PALHOHATLHBIX 1 https://m.edso0.ru/7f43c3d0

53 iszzilzlgp OGHBIX PALLHOHATEHBIX 1 https://m.edsoo.ru/7f4328c6

54 E:I]i::;;iﬁ? ;pz(;ﬁ;]ﬁ;o Apobiio- 1 https://m.edsoo.ru/7f42f75c

55 E:ij:j;iii: ;pzzﬁgﬁo Apodo- 1 https://m.edsoo.ru/7f42{8f6

56 VYpaBHeHHE ¢ ABYMS [IEPEMEHHBIMH U €r0 1 https://resh.edu.ru/subject/le
rpadux sson/2740/main/

57 HccnenoBanue cucTeM JIBYX JTMHEHHBIX 1 https://resh.edu.ru/subject/le
YpaBHEHUH C IByMs IEPEMEHHBIMU sson/2740/main/

58 I'padudeckuii criocob perieHns: CUCTEM 1 https://resh.edu.ru/subject/les
ypaBHEHUI son/7276/conspect/247810/

59 ?pg:f:;;l;ecmﬂ CrIOCOD pelIeHHA CHCTEM 1 https://m.edso0.ru/7f43d6d6

50 Perenue 3a1a4 ¢ MOMOIIBIO CUCTEM 1 https://resh.edu.ru/subject/les
ypaBHEHUH son/1342/

61 Pemenue 3a1a4 ¢ HOMOIIBIO CUCTEM 1 https://resh.edu.ru/subject/les
YpaBHCHHIA son/1342/

62 IloaroTtoBka K KOHTPOJIBHOU paboTe. 1

63 KourpoabHas padora Ne 4 1

64 = AnHanu3 KOHTPOJIBbHOM paboThI 1

65 YwucroBble HEpaBEHCTBA 1 https://m.edsoo.ru/7f4301f2
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https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://resh.edu.ru/subject/lesson/2740/main/
https://resh.edu.ru/subject/lesson/2740/main/
https://resh.edu.ru/subject/lesson/2740/main/
https://resh.edu.ru/subject/lesson/2740/main/
https://resh.edu.ru/subject/lesson/7276/conspect/247810/
https://resh.edu.ru/subject/lesson/7276/conspect/247810/
https://m.edsoo.ru/7f43d6d6
https://resh.edu.ru/subject/lesson/1342/
https://resh.edu.ru/subject/lesson/1342/
https://resh.edu.ru/subject/lesson/1342/
https://resh.edu.ru/subject/lesson/1342/
https://m.edsoo.ru/7f4301f2

66 = CBoiicTBa YHCJIOBBIX HEPABCHCTB 1 https://m.edsoo.ru/7f4301f2
CrnosxeHue ¥ yMHOKEHHUE YHCITOBBIX https://resh.edu.ru/subject/le

67 1
HEPABCHCTB sson/1983/start/

68 Cr10KeHHEe ¥ YMHOKEHUE YUCITOBBIX 1 https://resh.edu.ru/subject/le
HEPaBEHCTB sson/1983/start/
[Tepeceuenme u 00bETMHECHHE MHOKECTB https://resh.edu.ru/subject/le

69 1

sson/1983/start/
YuciioBble MPOMEKYTKH https://resh.edu.ru/subject/le
70 1 :
sson/1984/main/
PerieHrie HepaBeHCTB ¢ OJHOM IEPEMEHHOM https://resh.edu.ru/subject/le

71 1 :

sson/1984/main/

72 Peweriie CIECTGM HEPABCHCTE € OMHOR 1 https://m.edsoo.ru/7f42c9e4
nepeMeHHOM

73 | IloarotoBka K KOHTPOJBHOM padoTe. 1

74 | KontpoabHasi padora Ne 5 1

75 | AHanu3 KOHTPOJIbHON pabOThI

76 Oynicups. Obnacts ?HpeﬂeﬂeHm " 1 https://m.edsoo.ru/7f433c12
MHOKECTBO 3HAYCHUH YHKIIUH

77 | CpoiicTBa (HyHKIIHH 1 https://m.edsoo.ru/7f433c12

78  CaoiicTBa TMHEHHON QYHKIIMN 1 https://m.edsoo.ru/7f433c12

79 | CsoiictBa byukuuii y =k/x 1 https://m.edsoo.ru/7f433c12

80 | CsoiictBa byukuuii y =k/x 1 https://m.edsoo.ru/7f433d84

81 ' CgoiicTa QyHKIMIA Y = /x 1 https://m.edsoo.ru/7f434bbc

gp Cpoiictsa ynKumii y = Vx L https://resh.edu.ru/subject/le

sson/5175/conspect/326684/
g3 ° POKTIPAKTHIYM MO TeMe: «DYHKI 1 e€ 1 https://m.eds00.ru/7f4343e2

CBOWCTBAY
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https://m.edsoo.ru/7f4301f2
https://resh.edu.ru/subject/lesson/1983/start/
https://resh.edu.ru/subject/lesson/1983/start/
https://resh.edu.ru/subject/lesson/1983/start/
https://resh.edu.ru/subject/lesson/1983/start/
https://resh.edu.ru/subject/lesson/1983/start/
https://resh.edu.ru/subject/lesson/1983/start/
https://resh.edu.ru/subject/lesson/1984/main/
https://resh.edu.ru/subject/lesson/1984/main/
https://resh.edu.ru/subject/lesson/1984/main/
https://resh.edu.ru/subject/lesson/1984/main/
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://resh.edu.ru/subject/lesson/5175/conspect/326684/
https://resh.edu.ru/subject/lesson/5175/conspect/326684/
https://m.edsoo.ru/7f4343e2

OHpGI[CJ'ICHI/Ie CTCIICHU C LCJIBIM

84 1 https://m.edsoo.ru/7f434d38
OTPHUIIATEIILHBIM TTOKa3aTesieM
85 | CBoiicTBa CTEINEHHU C IIEJIBIM [TOKa3aTeIeM 1 https://m.edsoo.ru/7f4354a4
86 Bcepoccuiickasi npoBepoYHas padora 1
87 ' Bcepoccuiickasi npoBepoyHas paéoTa 1
88 | CBoiicTBa CTEMEHH C IENIBIM [TOKa3aTeaeM 1 https://m.edsoo.ru/7f436098
89 TIlonsTue cTaHIAPTHOrO BUJIA YUCIIA 1 https://m.edsoo0.ru/7f435648
90  IloHsATHE CTAaHIAPTHOrO BHIA YKCIIA 1 https://m.edso0.ru/7f435648
91 z;ie;;d; 387aT G GOMLIIMH H MaTHIM 1 https://m.edso0.ru/7f435648
92 Petueaue 32 ¢ GOME MMM 1 MM 1 https://m.edso0.ru/7f435648
JHCIIaMU
93 ¥POI-TIPAKTHKYM 110 TeMe «CTereHs ¢ 1 https://m.edsoo.ru/7f435648
[EJTBIM TTOKa3aTelIeM»
94 [ToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB 1
Kypca 8 kimacca, 00001IeHIe 3HAaHUH
95 [ToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB 1
Kypca 8 kiacca, 000011eHne 3HAHHUI
96 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB 1
Kypca 8 kimacca, 00001IeHIe 3HAaHHUH
Ypok 00001IeHHS ¥ CHCTeMaTH3aIlUN
97 | 3HaHMIi 1O pe3ynbTaTaM BCEPOCCHUICKON 1
MIPOBEPOYHON PabOTHI
Ypok 00001IeHHS ¥ CHCTEeMAaTH3aIlUN
98 | 3HaHWIi 11O pe3ysIbTaTaM BCEPOCCUHCKOM 1

MIPOBEPOYHON pabOTHI
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https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648

99

Ypok 00001IeHHS ¥ CHCTEeMaTH3allUuN
3HAHUM MO pe3yJbTaTaM BCEPOCCHICKOM
IIPOBEPOYHOI pabOTHI

100

Ypok 00001IeH!s U CHCTeMaTU3alluu
3HAHUM MO pe3yJbTaTaM BCEPOCCHICKOM
MIPOBEPOYHOM pabOTHI

101

Ypok 000011IeHUs U CHCTeMaTU3allun
3HAHUM M0 Pe3yJbTaTaM BCEPOCCHICKOM
MIPOBEPOYHON PAOOTHI

102

Ypok 00001IeHHS ¥ CHCTEeMaTH3alluN
3HAHUM M0 Pe3yJbTaTaM BCEPOCCHICKOM
MIPOBEPOYHON PAOOTHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102
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INOYPOYHOE IINTAHUPOBAHUE
9 KJIACC

KoaunuecTBO 4acoB

Ne Tema ypoka Hara Jdaramo JJexkTpoHHbIE (HU(PPOBHIE)
n/n KonuTposbhbie [IpakTHueckue HsyaeHus bakTty oOpa3oBaTesibHBbIE pecypchl
Bcero padoThI padoThI
1 | IloBTOpeHue mporpamMmsl 8 Kiiacca 1
o | IloBropenue nporpammsi 8 kiacca 1
3 | HoBropenue nporpammel 8 kiacca 1
4 | lloBTOpenue nporpammsl 8 kiacca 1
5 | [loBropenue nmporpammsl 8 kiacca 1
g | [loBropenue nporpammsi 8 kiacca 1
7 | IIpoBepounasi pabora 1 1
8 JlelicTBus Ha NEUCTBUTEIbHBIMU YU CIIAMU 1 bubnunorex [JOK
https://m.edso00.ru/7f43bf66
9 JlelicTBus Hax NEWCTBUTEIbHBIMU YU CIAMU 1 bubnunorex [JOK
https://m.edso00.ru/7f43bf66
10 CpaBHeHME IEWCTBUTENIBHBIX YHCEI 1 bubnmoreka [JOK
https://m.edso00.ru/7f43c542
11 CpaBHEHHE IEUCTBUTEIBHBIX YHCEIT 1 bubnuorexa [JOK

https://m.edsoo.ru/7f43c542
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https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542

12 [TorpenrtHocTh ¥ TOYHOCTH MPUOTMHKCHUS bubmuorexa [JOK
https://m.edso0.ru/7f43c3d0
13 [TorpenrtHoCcTh ¥ TOYHOCTH MPHUOTUKEHUS bubmuorexa [JOK
https://m.edso0.ru/7f43c3d0
14 | Hoaroroska k KOHTPONIBHOM paboTe
15 | Koutposbnas padora Nel
16 | AHAQIM3 KOHTPOIBHON PabOTHI
17 CBoiicTBa 4YeTHOCTH U HEYETHOCTH (PYHKUIUN bu6mmoreka [IOK
https://m.edso00.ru/7f43c9b6
18 I'paduku Gyukmmii: y = kX, y =kx + b bubmmoreka [IOK
https://m.edso00.ru/7f43c9b6
19 I'paduku Gyukmmii: y = K/X, y = X3, bubnnoreka [JOK
https://m.edsoo.ru/7f43d0b4
20 I'paduku pyHkImii: Y = VX, Y =|X| bubmmorexa [IOK
https://m.edsoo.ru/7f43d0b4
21 dynkius y=ax?, eé rpauk u cBoiicTBa bubnnorexka [JOK
https://m.edsoo.ru/7f43d23a
29 dynkims y=ax?, eé rpaduk u cBoiicTBa bubnnoreka [JOK
https://m.edsoo.ru/7f43d23a
93 I'paduku pysKImii y=ax?+n u y=a(x-m)? bubmmoreka [IOK
https://m.edsoo.ru/7f43d55a
24 I'paduku GyHKIMiA y=ax?+n u y=a(x-m)? bubnmoreka [JOK
https://m.edsoo.ru/7f43d55a
’5 [Toctpoenue rpadrka KBaApaTHIHON Bummorexa [IOK

byHKIIUN

https://m.edsoo.ru/7f43ad5a
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https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
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[TocTpoenue rpaduka KBagpaTHIHON

26 bubmuorexa [JOK
bynxun https://m.edsoo.ru/7f43ad5a
97 JpoOHo-nuneitHas GyHuus u e€ rpapux bubmmorexa [IOK
https://m.edsoo.ru/7f43af08
28 JpoOHo-nuneitHas GyHuus u e€ rpapux bubmumoreka [IOK
https://m.edsoo.ru/7f43af08
og | IlonroroBka K KOHTPOJIBHOI paboTe
30 | Konrpoabnas pabora Ne2
31 | AHaIH3 KOHTPOJIBHOM paboThI
30 Llenoe ypaBHEHHE U €r0 KOPHU bubnnoreka [JOK
https://m.edsoo.ru/7f43b098
33 JIpoOHbIe palMoHaIbHbIE YpaBHEHUS bubnnoreka [JOK
https://m.edsoo.ru/7f43b098
34 JIpoOHbIe palmoHaIbHbIE ypaBHEHUS bubnnoreka [JOK
https://m.edsoo.ru/7f43b098
- Pemenne )3p06Ho-pauH0Haﬂmex Bu6muorexa LIOK
YpaBHCHHH https://m.edsoo.ru/7f43b21e
26 Pemenue E[pO6HO-paHHOHaJILHBIX Bu6mnorexa [OK
YpaBHCHHH https://m.edsoo.ru/7f43b21e
. Pemenue 3amau ¢ HOMOIIII)jO JIpoOHO- Bumnorexa [IOK
PatMOHAIBHEIX yPABHCHIH https://m.edsoo.ru/7f43b5a2
a8 Pemenue 3a1a4 ¢ momoIs0 pooHO- Bummorexa [IOK

panMoHaIbHBIX YpaBHEHUN

https://m.edsoo.ru/7f43b5a2
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IToaroroBka K KOHTPOJILHOM paboTe

39
40 | Konrpoabnasi padora Ne3
41 | AHAIN3 KOHTPOJIBHOM paboTh
s Pemefme HepaBeH(iTB BTOPOMU CTEIECHHU C Bu6nuoreka [IOK
OMHOH HCPCMCHHON https://m.edsoo.ru/7f43b098
43 Pemeime HepaBeH(iTB BTOPOI1 CTENEeHU C Bu6muorexa [JOK
OTHOU IIEPEMCHHOU https://m.edsoo.ru/7f43b098
44 Pemennie HepaBeHCTB METOIOM HHTEPBAJIOB bubnnoreka [JOK
https://m.eds00.ru/7f4396¢6
45 Pemrenne HepaBeHCTB METOJIOM UHTEPBAJIOB bubnnorexka [JOK
https://m.eds00.ru/7f4396¢6
VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMH U €TI0 Bu6uorexa [JOK
46 | rpadmx https://m.eds00.ru/7f4399b4
VYpaBHEHHE ¢ ABYMs IEPEMEHHBIMH U €TI0 Bu6morexa [[OK
ar rpagux https://m.edso0o.ru/7f4399b4
VYpaBHEHHE ¢ ABYMs IEPEMEHHBIMH U €TI0 Bu6uorexa [JOK
48 | rpacux https://m.eds00.ru/7f439eb4
45 Pemenue cuctem ypaBHEHHI ¢ IByMsI BuGmorexa [IOK
IICPCMCHHBIMH https://m.edsoo.ru/7f43a03a
50 Pemenue cucrem ypaBHEeHH C AByMS Bu6nuoreka [IOK

NEPpCMCHHBIMU

https://m.edsoo.ru/7f43a03a
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Pemenue cucrem ypaBHEHHI C ABYMS

bubmuorexa [JOK

51
IICPEMECHHBIMHU https://m.edsoo.ru/7f43a03a
Pemrenue cucreM ypaBHEHUM ¢ ABYMs BuGnnorexa LIOK

52
IICPEMCHHRIMH https://m.edsoo.ru/7f43a03a
HccnegoBanue cUCTEMBI IBYX JIMHEUHBIX BuGnnorexa LIOK

53 YpaBHEHHIA C ABYMs IEPEMECHHBIMU https://m.edsoo.ru/7f43a31e
HccnegoBanue cUCTEMBI IBYX JIMHEUHBIX BuGuorexa [IOK

54 YPaBHEHHUIH C ABYMsl IIEPEMEHHBIMHU https://m.edsoo.ru/7f43a31e
Pemrenue 3a1a4 ¢ TOMOIIBIO CUCTEM Bu6suorexa [JOK

55 > =
YPaBHCHHMU BTOPOH CTCIICHU https://m.eds00.ru/7f43a526
Pemrenue 3a71a4 ¢ TOMOIIBIO CUCTEM Bu6uorexa [JOK

56 i =
YPaBHCHHH BTOPOH CTCIICHU https://m.edso00.ru/7f43a526

57 [ToaroroBka Kk KOHTPOIBHOU paboTe

58 KounTtpoabnas paGora Ned

59 | AHaIH3 KOHTPOIBHON PabOTHI

60 HepaseHcTBa ¢ 1ByMs IEpeMEHHBIMU bubnnoreka [JOK

https://m.edsoo.ru/7f43ab84
61 HepaseHcTBa ¢ 1ByMs IEpeMEHHBIMU bubnnoreka [JOK
https://m.edsoo.ru/7f43ab84
62 HepaseHctBa ¢ 1ByMs IEpEMEHHBIMU bubnuoreka [IOK

https://m.edsoo.ru/7f43ab84
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Cucremsl HEPaBCHCTB C ABYMs

63 bubmuorexa [JOK
TICpEMCHHBIMH https://m.eds00.ru/7f43e6c6
CucreMbl HEPaBEHCTB C JBYMs Bu6uorexa LIOK

64
TICpEMCHHBIMH https://m.edsoo.ru/7f43e6¢6
CucreMbl HEPaBEHCTB C JBYMs Bu6uorexa LIOK

65
TICPEMCHHBIMH https://m.eds00.ru/7f43e6c6
HekoTopsele mpuéMbl pelIeHHs] CUCTEM

66 | YPABHCHMIA BTOPOIi CTCIICHU C IBYMsI bub6nmnorexa IIOK
IepEMEHHBIMH https://m.edsoo.ru/7f43ebda
HekoTopsie npuémbl pelieHus: CUCTEM

67 | YPABHCHMI BTOPO¥ CTCIICHHU C JIBYMsI bubmuorexa IIOK
I1ePEMCHHBIMU https://m.edsoo.ru/7f43ebda

68 [ToaroroBka Kk KOHTPOIBHOU paboTe

69 | KonTpoabHast pabora Ne5

70 | AHaIH3 KOHTPOJIBHON PabOTEI

71 ITocnegoBarenbHOCTH bu6mmorexa [IOK

https://m.edsoo.ru/7f43ed7e

79 Onpenenenue apupmMeTHIECKOil mporpeccuu bubanoreka [JOK

https://m.edsoo.ru/7f43f3b4
dopmyna N-ro wieHa apupmMeTuIecKoi Bu6miorexa [OK

73

HpOrpecCHH

https://m.edsoo.ru/7f43f58a
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dopMmya N-To WieHa apuPMEeTHIECKOM

bubmuorexa [JOK

74
nporpeccuu https://m.edsoo.ru/7f43f58a
dopMyia CyMMBI IEPBBIX N WICHOB Bu6miorexa IIOK
75 | apudmernueckoii mporpeccun https://m.edso0.ru/7f43f0c6
dopMyia CyMMBI IEPBBIX N WICHOB Bu6mioreka [JOK
6 apru(pMeTHYECKOH IIPOrpeccuu https://m.edsoo.ru/7f43f0c6
77 OrnpeseneHre reoOMeTpUYECKON MIPOrPECCHU . bubnnoreka [JOK
https://m.edsoo.ru/7f43f8a0
®opmyna N-ro YwieHa reOMeTPUIECKOU Bu6miorexa [JOK
78
nporpeccnu https://m.edsoo.ru/7f43f8a0
®opmyna N-To 4aeHa FTeOMETPUIECKOU Bu6miorexa IIOK
7
9 | nmporpeccuu https://m.edso0.ru/7f43f8a0
dopMyna cyMMbI IEPBBIX N YIEHOB Bu6morexa [[OK
80 IeOMETPUYCCKOH MIPOrpeccuu https://m.edsoo.ru/7f43fe0e
dopMyna cyMMbI IEPBBIX N YIEHOB Bu6miorexa IIOK
81 IeOMETPUYCCKOH MIPOrpeccuu https://m.edsoo.ru/7f43fe0e
82 Meto MaTteMaTHYECKON MHIYKIIMU bu6mmoreka [IOK
https://m.edsoo.ru/7f4401a6
83 Meto MaTteMaTHYeCKON MHIYKIIMT bu6mmorexa [IOK
https://m.edsoo.ru/7f4401a6
84 [ToaroroBka Kk KOHTPOIBHOU paboTe
g5 | Kontpoanbnast pabora Neb
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86

AHaM3 KOHTPOJIBHOM paboThI

HOBTOpCHI/Ie OCHOBHBIX ITIOHATUH U METOJ0B

bu6mmoreka [IOK

87 Kypca 9 kimacca, 0000IIeHNE 3HAHUHA https://m.edsoo.ru/7f443fea
88 [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJOB bubnmoreka [JOK

Kypca 9 kitacca, 00001IeHIEe 3HAHHUI https://m.edsoo.ru/7f4441ca
89 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJI0B bubmmoreka [IOK

Kypca 9 kimacca, 0000IIeHNE 3HAHUHA https://m.edsoo.ru/7f444364
90 IToBTOpEHME OCHOBHBIX MOHATHI U METOJOB bubnuorexa [IOK

Kypca 9 kimacca, 0000IIeHIE 3HAHUHA https://m.edsoo.ru/7f4446f2
o1 [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJOB bubnuotexa [JOK

Kypca 9 kinacca, 00001IeHIe 3HAHUH https://m.edsoo.ru/7f444a94
92 IToBTOpEHME OCHOBHBIX MOHATHI U METOJOB bubnnorexka [JOK

Kypca 9 kimacca, 0000IIeHIE 3HAHUHA https://m.edso0o.ru/7f444c56
93 [ToBTOpEHNE OCHOBHBIX MOHSTHI U METOJIOB bu6mmoreka [JOK

Kypca 9 kimacca, 0000IIeHNE 3HAHUHA https://m.edsoo.ru/7f444f44
94 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB bubnmnoreka [JOK

Kypca 9 kimacca, 00001IeHIEe 3HAHUH https://m.edsoo.ru/7f44516a

[ToBTOpEHME OCHOBHBIX MOHSATUIA U METOJIOB bu6mmorexa [IOK

95

Kypca 9 kimacca, 00001IeHIEe 3HAHUH

https://m.edsoo.ru/7f4452¢e6

96

Hrorosasi koHTpoOJIbHAsI padoTa

97

O06001enre u cucTeMaTH3aIus 3HaHUH 110
pe3yJibTaTaM UTOrOBON KOHTPOJIBHON
paboThI
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98

O0001IeHre 1 cucTeMaTh3anus 3HaHUH 110
pe3yJibTaTaM UTOIOBOM KOHTPOJIBHOM
paboThl

99

100

O06o001IeH e U cHCTeMaTU3alus 3HaHUH 110
pe3yJibTaTaM UTOrOBOM KOHTPOJIBHOM
paboThI

O0600611eHre U cucTeMaTu3alus 3HaHU| 110
pe3yIbTaTaM HTOTOBON KOHTPOJIBHOM
paboThl

101

O0600611eHre U cucTeMaTu3alus 3HaHU| 10
pe3yJibTaTaM UTOrOBOM KOHTPOJIBHOM
paboThI

102

O00011IeHre 1 cucTeEMaTU3aUs 3HAHUI 110
pe3ylbTaTaM UTOTOBOM KOHTPOJIbHOM
paboThI

OBIIEE KOJIMYECTBO YACOB I1O
[NPOTPAMME

102
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IPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT' PAMMBI

7 KJIIACC
Kon .
HpoBepsieMoro IIpoBepsiemble NpeMeTHbIE Pe3y.ILTATLI 0CBOCHHS OCHOBHOI
pesyabTaTa o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs
1 Yucna u BBIYUCIEHUS
11 BL{HOJIH)ITB, coderasi YCTHbIE W NMHUChMEHHbIE NPUEMBI, apudmMeTnieckre
JIeMCTBUS C pallMOHAJIbHBIMH YU CIIAMU
HaxonuTh 3Ha4eHUs YUCIIOBBIX BBIPAKEHUH, IPUMEHSITH Pa3HOOOpa3HbIC
1.2 crocoObl W TPHUEMBI  BBIYMUCICHUS 3HAYCHUN JPOOHBIX BBIPAKCHUH,
coJiepKanx OOBIKHOBEHHBIE U AECATUYHBIC APOOH
[TepexoauTh OT OAHOM (POPMBI 3aITMICH YUCET K Apyroi (mpeoOpa3oBHIBATH
1.3 JIECATHUYHYIO JpOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JCCATUYHYIO IPOOb)
14 CpaBHUBATH U YIIOPSAIOUYNBATH PAllMOHAIbHbBIE YHCIIA
15 OKpyriaTh yncia
BBIMONHATE TPUKUAKY ¥ OIEHKY pe3yibTara BBIYMCICHHUN, OICHKY
1.6 3HAYEHUH YHCIIOBBIX BBIPAKCHUH. BBIMONHATE AEHCTBUS CO CTENEHSIMHU C
HATYpaJIbHBIMH ITOKA3aTEeIIIMU
17 [IpuMeHSATh TpPHU3HAKK  JETUMOCTH, pPAa3JIO)KEHHE Ha  MHOXHTEIH
HaTypaJbHbBIX YHCENT
Pemate mpakTHKO-OpHEHTHPOBAHHBIC 3a/1a4, CBS3aHHBIE C OTHOIICHHEM
18 BEJIMYMH, PONOPLHUOHATIBHOCTHIO BETHUIHH, MpOLEHTaMH,
MHTEPIPETHPOBATH PE3yNbTAThl PEIICHHs 3a7ad ¢ YYETOM OTpaHUYCHUH,
CBSI3aHHBIX CO CBOICTBAMHU pacCMaTpPUBAEMBIX 0O0BEKTOB
2 AnrebpanuecKue BbIpaXKEHUS
21 Hcnonb30BaTh anredpanyecKyto TEpPMUHOJIOTHIO U CHMBOJIUKY, TIPUMEHSTh
e€ B Ipoliecce 0OCBOEHUs y4eOHOro MaTepuaia
29 HaxonuThs 3HaueHUs OYKBEHHBIX BBIPQKCHWH TPHU 3aJaHHBIX 3HAYCHUIX
HEePEMEHHBIX
23 BeimonuaTe  mpeoOpa3oBaHMsl 1IE€JOTO  BBIPAKEHUS B MHOTOWICH
NIPUBEICHUEM TTOJ00HBIX CIIaraeMbIX, PACKPHITHEM CKOOOK
24 BBINONHATE YMHOXKEHHE OJHOWIEHAa Ha MHOTOYIEH M MHOTOYJIeHa Ha
MHOTOYJIEH, TPUMEHSTH (POPMYITBI KBa[paTa CyMMBI M KBaJIpaTa pasHOCTH
OcCymiecTBIATh Pa3IoKEHHE MHOTOYICHOB HAa MHOMKUTEIH C MOMOIIBIO
2.5 BBIHECEHHsI 32 CKOOKM OOILIEro MHOXHTENS, TPYNIHUPOBKH CIIaraeMbIX,
npUMeHEHHs (OpMYI COKPALIEHHOTO YMHOKEHUS
26 [TpumensaTs npeoOpa3oBaHUsI MHOTOWIEHOB JUIS PEIICHU  PasIHiHbIX
3a71a4 U3 MaTEMaTUKH, CMEKHBIX NIPEIMETOB, U3 pealbHOW MPAKTUKU
27 Hcrnonb30BaThk CBOMCTBA CTENEHEW C HATYpaIbHBIMHU ITOKA3aTEISAMU JUISA
npeoOpa30BaHMsl BRIPAKEHUN
3 VYpaBHEeHUs U HEPAaBEHCTBA
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Pemate nuHENHHBIE YPAaBHEHMS C OJHOM IIEPEMEHHOM, PUMEHsIS IIpaBuia

3.1 Iepexo/ia OT UCXOJHOIO YpPaBHEHHs K PaBHOCWIBHOMY emy. IIpoBepsTs,
ABJIIETCS JIU YUCIIO KOPHEM YpaBHEHUS
32 [TpumeHsTH TpaduuecKue METOABI IPU PEIICHUH JTHHEHHBIX YPaBHEHUN U
UX CHCTEM
33 [TonOupars npumepsl Hap YHUCEN, SBIAIOLMXCA PELIEHHEM JIMHEHHOIo
YpaBHEHHUS C ABYMs IEPEMEHHBIMU
CtpouTh B KOOPAWHATHOHN IUIOCKOCTH Tpa(uK JMHEHHOrO ypaBHEHHS C
3.4 JIBYMsl TIEPEMEHHBIMH; IIOJb3YACh TpapUKOM, NPUBOIUTH IHPUMEPHI
pellIeHus] ypaBHEHUS
35 Pemate cuctemsl IBYX JMHEHHBIX YPaBHEHHU C JABYMs IIEPEMEHHBIMU, B
TOM 4HcJe rpadu4ecKku
CocTaBisiTh M peliaTh JUHEHHOE YpPAaBHEHHE WJIM CHCTEMY JIMHEMHBIX
3.6 YPaBHEHHH IO YCJOBMIO 3a/layd, MHTEPIPETHUPOBATb B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l MOJIY4YEeHHbIN pe3ynbTar
4 Koopaunats! u rpaduku. OyHkuun
N300paxaTb Ha KOOPAMHATHOM NpPSIMONM TOYKH, COOTBETCTBYIOIIHE
4.1 3aJaHHBIM KOOpAMHATaM, JIy4d, OTpPE3KH, WHTEPBAJbl, 3alUCBIBATH
YHCIIOBBIE TPOMEKYTKH Ha alTreOpandecKkoM sI3bIKe
4.2 OtMmeudath B KOOPJMHATHOM TJIOCKOCTH TOUYKH I10 33/1aHHBIM KOOPJIMHATaM
4.3 Crpourts rpaduku nuHeiHbIX QyHKIMHA. CTpouTh rpaduk GyHKIKHU Y = [X|
OnuceiBaTh C MOMOLIbIO (YHKIMHA H3BECTHBIE 3aBHUCUMOCTH MEXITY
4.4 BEJIMYMHAMU: CKOpPOCTb, BpE€Ms, pACCTOSHHE, ILE€HY, KOJUYECTBO,
CTOUMOCTb, TPOU3BOAUTENIHOCTD, BpeMsi, 00bEM paboThI
4.5 HaxonuTh 3HaueHune (yHKIMK 1O 3HAYEHUIO €€ apryMeHTa
[Tornumatsb rpaduueckuii crnocod npencTaBieHUs U aHaau3a HHPOpMaLuy,
4.6 U3BJIEKATh U MHTEPIPETUPOBAaTh HMH(OPMALMIO U3 TPaPUKOB peanbHbIX
MPOLIECCOB M 3aBUCUMOCTEM
8 KIIACC
Kon .
IpoBepHEEMOTO IIpoBepsiembie NpelMeTHbIe Pesy.IbTaTbl 0CBOeHUs! OCHOBHOI
pe3y.ibTaTa o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
1 Yuciia v BBIYMCIICHUS
Hcnonp30BaTh HayaJIbHBIE TIPEACTABIECHUS O MHOXKECTBE JIEHCTBUTENIBHBIX
11 yhceNl JJis CpaBHEHMs, OKPYIJIEHHS U BBIUMCIEHMH, HU300paxarhb
JIEHCTBUTENIBHBIE YUCIIa TOUKAMU HA KOOPAMHATHOM NPSAMOM
[TpuMeHATh MOHATHE ApUPMETUUECKOTO KBaJPaTHOTO KOPHS, HAXOIUTh
12 KBaJpaTHblE KOPHM, MHCIOJB3Yysl MHpPHU HEOOXOIUMOCTH KaIbKYJIATOD,
BBINOJIHATh MPEeoOpa3oBaHUsl BBIPAKECHUH, COJACPXKAIIUX KBaJApaTHbIC
KOPHH, UCTIOJIb3Ysl CBOMCTBA KOPHEM
13 Hcnonb30Bath 3amucy OOJBIINX M MAJIBIX YUCEI ¢ IOMOIIBIO JECATUYHBIX
npobeii u cteneneit yucna 10
2 AnreOpanyecKkue BhIPaKESHHS

41




HpI/IMCHHTB INHOHATHUC CTCIICHU C LOCJIBIM IIOKAa3aTCJICEM, BBIIIOJIHATH

2.1 npeoOpa3oBaHus  BBIPAKEHUH, COJAEpXKAIIMX CTEHNEHH C  LEJbIM
II0Ka3aTesneM
BEINIOHATE TOXKIACCTBEHHBIE MTPe0oOpa3oBaHus PAMOHATBLHBIX BBIPAXKCHHIA
2.2 HAa OCHOBE MpaBWJ JEHCTBUII HaJ MHOTOWIEHAMH M alreOpandyecKuMH
JIpo0sIMU
2.3 PackiaapiBaTh KBaJIpaTHbIN TPEXUIEH HA MHOKUTENIN
24 [TpumeHsTh ipeoOpa3oBaHUS BBIPAKCHUH IS PeIICHUA PasIHHBIX 3aa4
U3 MaTeMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEalIbHOM MPAKTUKU
3 VYpaBHEHHUS U HEPABEHCTBA
31 Pemate nuHeiHbIe, KBalpaTHBIC YpPaBHEHUS 1 PaLMIOHAIbHBIC yPAaBHCHHS,
CBOJISIIIMECS K HUM, CUCTEMBI IBYX YPAaBHEHUH C IByMS IEpEMEHHBIMU
[TpoBoaNTH TpOCTEIINE UCCIETOBAHMS YPABHEHUN U CHCTEM YPaBHEHMUIA,
39 B TOM 4HCI€ C T[PUMEHEHHEM TpauuecKux MpeACTABICHHUI
' (ycTaHaBnMBaTh, UIMEET JIM YPaBHEHUE WM CUCTEMa YPAaBHEHUH pEIICHUs,
€CJIM UMEET, TO CKOJIbKO, U IIPOYEe)
[TepexoauTh OT CIIOBECHOU (DOPMYITHPOBKH 3a/1a4H K €€ anreOpandecKoi
33 MOJIEJI C TIOMOIIBIO COCTABIICHUSI YPABHEHMSI WM CHUCTEMBI ypaBHeHI/Iﬁv,
WHTEPIPETUPOBATh B COOTBETCTBUMU C KOHTEKCTOM 3aJla4Ml TMOJTYYEHHBIN
pe3ynbTaT
[TpuMeHsTh CBOWMCTBA YHCIOBBIX HEPABEHCTB MJISl CPaBHEHHS, OIICHKH,
34 pemarh JIMHEHHbIE HEPABEHCTBA C OJHOM IMEPEMEHHOM U HX CHUCTEMBI,
JIaBaTh rpadUuecKyro WIUTIOCTPALMI0O MHOXKECTBA PEIICHUN HEpaBEHCTBA,
CHUCTEMBI HEPABEHCTB
4 DyHKIIUU
[ToHrMaTh 1 UCTIONH30BATh (PYHKIIMOHATBHBIC TTOHITUS U SI3bIK (TEPMUHBI,
4.1 CUMBOJIMYECKHE OOO3HAUCHHUsI), OMpENesaTh 3HaueHWe QYHKIUH 10
3HAYEHUIO apTyMEHTa, ONpPeIesTh CBOWCTBA (DYHKIIUU 1O e€ rpaduKy
Ctpouts rpaduku dJeMEHTapHBIX QYHKIIMHA BHJIA:
y=k/x
4.2 y
, Y =X%, Yy = X3,y = [X|, onuchIBaTh CBOICTBA UNCIOBON (PYHKIIMU 110 €€ rpaduxy
9 KJIACC
Kon .
R ——— IIpoBepsiembie NpeMeTHbIe Pe3y.IbTAThI 0CBOEHUs OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTI'0 00111er0 00pa30oBaHus
pe3yJbTara
1 Yucna v BIYUCICHUS
11 CpaBHUBATH U YIIOPAIOYMBATH PAllMOHAIBHbBIE H UPPALIMOHAIbHBIE YUCIIa
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1.2

BeimonuaTe apudmernyeckue IeMCTBUS C paAlMOHAIBHBIMU YHCIAMH,
coyeras YCTHbIE U IHCbMEHHBIE IPUEMBI, BBIIIOJHATh BBIYMCICHHUS C
UPPALMOHAILHBIMU YU CIIAMHU

1.3

14

HaxonuTe 3HaueHHs cTeneHEeW C LENbIMU [OKA3aTeJsIMU W KOPHEW,
BBIYUCIIATh 3HAYECHUS] YUCIIOBBIX BBIPAKCHUHN

OKpyrysiTh JCHCTBUTENBHBIE 4YHCIA, BBINOJIHATH HNPUKUAKY pe3yiabTara
BBIYMCIICHHM, OLIEHKY YMCIIOBBIX BBIPAKEHUN

YpaBHEHMs U HEPABEHCTBA

2.1

2.2

Pemate nuHENHHBbIE U KBaJpaTHBIE YPaBHEHUs, YPABHEHUs, CBOIALIUECS K
HUM, IPOCTEHIINE APOOHO-PALIMOHAIbHbIE YPaBHEHUS

Pemate cucTempl JBYyX JMHEHHBIX YPAaBHEHWM C JABYMs IIEPEMEHHBIMU U
CUCTEMBI [BYX YypaBHEHHUH, B KOTOPBIX OJHO YpPaBHEHHUE HE SBJIAETCSA
JIMHEWHBIM

2.3

Pemate TekcTOBBIE 3amauyM  aNreOpamvyeckuM CIOCOOOM C TOMOIIBIO
COCTABJICHUSI ypPaBHCHUS WM CHUCTEMbI JIBYX YpaBHEHHH C JByMs
MNEPECMCHHBIMU

2.4

2.5

2.6

IIpoBoauTH IIpOCTENIINE HUCCIIEAOBAHUS YPABHEHU U CUCTEM ypaBHEHM,
B TOM 4YHCJIE€ C IPUMEHEHHEM rpaduyecKux IMpeIcTaBIeHUN (Harmpumep,
YCTaHaBIMBATh, UMEET JIM YPABHEHUE WIM CHCTEMA YPaBHEHHUW peLICHUs,
€CIIM UMEET, TO CKOJIBKO)

Pemate nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, M300paxarhb
pElICHUE HEPaBEHCTB HA YHCIOBOM NPSIMON, 3alUCHIBaTh PELICHUE C
IIOMOILBI0 CUMBOJIOB

Pemate cuCTeMBI  JIMHEHHBIX HEpPABCHCTB, CUCTEMbl HCPABCHCTB,
BKJIIOHAOOIUE KBAAPATHOC HEPABCHCTBO, I/I306pa)KaTB PEIICHUC CUCTEMBbI
HCPAaBCHCTB Ha YHCI0BOM pr[MOfI, 3allUCbIBATh PCHICHUC C IMMOMOLIBIO
CHMBOIJIOB

2.7

3.1

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUH Pa3IMYHBIX 3a/1a4

OyHKIMU

Pacno3naBate QyHKIMM H3ydyeHHBIX BHIOB. [loKa3bIBaTh cXxeMaTHUECKU
pacrosoXkeHne Ha KOOPIMHATHOW IUIOCKOCTH rpa@ukoB (GYHKIUI BUAA:
y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCHMOCTH OT 3HAYCHHUI
KO2()PUITMEHTOB, ONMMCHIBATH CBOMCTBA (PYHKITUI

3.2

3.3

[Toka3pIBaTh CXEMATHYECKH PACIIOIOKEHUE Ha KOOPIWHATHOH IJIOCKOCTH
rpa¢ukoB QyHKIUH BUaa Y = VX, Y = [X| ¥ onMchIBaTh CBOICTBA (yHKIMH
CtpouTth 1 U300pakaTh CXeMaTHUECKU TpapUKU KBaAPATUUHBIX (QYHKIUH,
OIHCHIBATH CBOMCTBA KBAIPATUYHBIX (DYHKIIMIA TI0 UX TpaduKam

3.4

Pacnio3HaBaTh KkBajgpaTuyHyro (yHKUIUIO 10 Qopmyne, MTPUBOAUTH
IpUMephl KBAJAPAaTHUUHbIX (YHKUUNH U3 peaTbHOM JKU3HU, (U3HKH,
TEOMETPHUH

Apudmernueckas 1 reoMeTpUIecKas Iporpeccuu

4.1

Pacrio3naBaTh apuMETHUECKYI0O U TEOMETPUUYECKYIO MPOTPECCHUU TPH
pPa3HBIX croco0ax 3agaHus

4.2

BBINMONHATE  BBIUMCICHHUS € UCHOJNb30BaHUEM (opMyl N-ro wieHa
apu(METHUECKOW M TEOMETPUUYECKOW TNPOTPEecCHil, CyMMBI MEpBBIX N
YWICHOB
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4.3

4.4

N300paxaTh 4jI€HBI I0OCIEJOBATEILHOCTH TOYKAMM Ha KOOPAMHATHOM
IJIOCKOCTH

Pemarpb 3amaun, CBS3aHHBIE C YHCIOBBIMU MOCJIEI0BATEIBHOCTIMU, B TOM
YHUCJIe 33/laud W3 PEaTbHOM KU3HU (C MCIOJIb30BAaHUEM KaJIbKYJIATOPA,
U (PPOBBIX TEXHOJIOTHHN)
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ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

7 KVIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJAEePKAHMS
1 Yucina ¥ BBIYUCIICHUS
JlpoOu OOBIKHOBEHHBIE M JECATHUYHBIE, IEPEX0] OT OJHON (OPMBI 3aMUCH
11 npobeit k apyroil. [loHsTHE palMOHaNBHOIO 4YMCia, 3alMCh, CPaBHEHUE,
YIOPSA0YMBAHKUE PALIMOHATIBHBIX YUCEI
12 Apudmerndeckue AeWCTBUS C pallMOHATIBHBIME YMCIIaMu. Pemenne 3a1a4 u3
peanbHON NPAaKTUKU HA YacTH, Ha IpooH
13 Crenenb C HaTypajbHBIM IIOKa3aTelleM: ONpejesieHHe, NpeoOpa3oBaHUe
BBIPAKEHUI HA OCHOBE ONPEIENICHUS, 3aIIUCh OOJIBIINX YUCEI
14 [IporeHTsl, 3anuch MPOLEHTOB B BUAE ApOOH U IpoOH B BUIE MPOLICHTOB.
Tpu ocHOBHBIE 331a4u Ha IPOLIEHTHI, PELICHUE 3a7a4 U3 PEAIbHOM IPAKTUKHU
15 [IpumeHeHne NpPU3HAKOB JEIMMOCTH, pa3JIOKEHUE Ha MHOXHUTEIU
HaTypaJIbHbIX YUCEIl
16 PeanbHble  3aBucMMOCTH, B TOM uucie nOpsiMas W oOpaTHas
IPONOPLIMOHAIBHOCTH
2 Anrebpanueckue BbIpaXeHUs
21 [IepemeHHBIE, YNCIOBOE 3HAYECHUE BBIPAKEHNUS C IEPEMEHHOM. JlonycThMBIE
3HAYEHUS TIEPEMEHHBIX
29 [IpencraBneHne 3aBUCUMOCTH MEXJy BeIMYMHAMU B BUAE (OPMYIIHI.
Boruncnenus no gopmynam
23 [IpeoOpazoBanne OYKBEHHBIX BBIPRKCHUH, TOXICCTBEHHO pPaBHBIC
BBIPAKEHUS
2.4 CBolicTBa CTENIEHU C HATYPAJIBHBIM [10KA3aTEIEM
25 Opnowiensl 1 MHOrouwaeHsl. CreneHp MHOrowieHa. CloKeHue, BHIYMTaHNUE,
YMHOKE€HUE MHOTOYJIEHOB
@opMysbl  COKpAIIEHHOTO YMHOMKEHUS: KBaapaT CyMMBl U KBajapaT
2.6 paszHoctu. dopmyna pazHocTH KBaapaToB. Pa3znoxkeHne MHOrOUWIEHOB Ha
MHO>KUTEIHN
3 YpaBHeHU
31 VYpaBHEeHHE, KOpPEHBb yPaBHEHUs, IpaBhia npeoOpa3oBaHusl ypaBHEHUS,
PaBHOCUJILHOCTh YpaBHEHUN
32 JIuneliHOe ypaBHEHHE C OVJIHOITI nepeMeHIiIoﬁ, YUCJIO KOpPHEH JIMHENHOIrOo
YPaBHEHUs, PELIEHUE JIMHENHBIX YPABHEHUM
33 CocraBnenune ypaBHeva"I I10 YCJIOBUIO 33J1a4M. Pelenne TeKCTOBbIX 3a1a4 ¢
IIOMOUIBIO YPAaBHEHUN
3.4 JIuHeliHOe ypaBHEHUE ¢ ABYMs IEPEMEHHBIMU U €ro rpaduk
Cucrema JOByX JMHEHHBIX YpaBHEHUH C JBYMs NepeMeHHbIMU. PemieHue
3.5 CHCTEM ypaBHEHHH criocoOoM noacTaHoBKH. [Ipumepsl penieHns TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. OyHKuu
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4.1 Koopaunara Touku Ha mpsMon
42 I’II/ICJIO]EBIC IIPOMEXKYTKH. PaccTosiHre MEeXly ABYMS TOYUKAMU KOOPAUHATHOU
IpSIMOii
43 [IpsimoyromnbHast CHCTEMa KOOPAHHAT, OCH Ox u Oy. Abcuucca u opauHaTa
TOUYKH Ha KOOPJMHATHOM IJIOCKOCTU
44 [Ipumepsl rpzi(bHKOB, 3agaHHbIX (opMmynaMu. Utenne rpadukoB peasbHbBIX
3aBUCUMOCTEH
4.5 [Tonstue pynkmuu. I'paduk ¢pynkimu. CBoiicTBa PyHKITUN
4.6 JIuneiinas pynxuus, e€ rpaduk. I'paduk Gyakmnmm y = [x|
47 Fpa(pnqecE(oe pELIEHHE JIMHEMHBIX YPAaBHEHUM W CUCTEM JIMHEUHBIX
ypaBHEHUH
8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
1 Yucna u BIYUCICHUS
11 KBangparueiii xopeHb u3 uncna. [loHsATHE 00 HMPpPAMOHAIBHOM YHCIIE.
JlecsaTUuHbIe TPUOJINKEHUS UPPALMOHATIBHBIX YHCEIT
CpoiicTBa apu(pMETHYECKHX KBAJAPATHBIX KOPHEH W HMX MPHMEHEHHE K
1.2 peoOpa3oBaHUIO YHCIOBBIX BBIpa)KEHU I u BBIUUCIICHUSIM.
JlelicTBUTENbHBIC YHCTIA
1.3 CremneHs c 1eJbIM TIOKa3artesieM u e€ cBoiicTBa. CTaHmapTHas 3aluch Ynuciia
2 AnrebpanyecKkue BEIpaKeHUs
21 KBagpatelii TpEXuieH, pasiloKEHUE KBAJpPaTHONO TPEXWIEHA Ha
MHOKHUTEITN
2.2 Anrebpanueckas 1podb. OCHOBHOE CBOWCTBO anredpanyeckon Apoou
2.3 CrnosxeHue, BBIMUTaHUE, YMHOXKEHHUE, JI€JICHHE aare0panyeckux apooei
2.4 PannonanbHble BbIpaykeHUS M UX IpeoOpa3oBaHue
3 YpaBHEHUS U HEPAaBEHCTBA
31 KBanpatHoe ypaBHeHue, ¢opMyna KOpHEHl KBaJpaTHOrO YypaBHEHHS.
Teopema Buera
3.2 Perienue ypaBHEHH, CBOIAMIMXCS K TMHEHHBIM M KBAIPaTHBIM
3.3 [Ipocreiime ApoOHO-pallOHATIbHbBIE YPAaBHEHUS
I'paduueckas mHTEpHIpETAIUs YPaBHEHUH C IBYMS TIEPEMEHHBIMU U CHCTEM
3.4 JMHEWHBIX YpaBHEHUH C IByMs nepeMeHHbIMU. [IpuMeps! pemeHus cuctemMm
HEJIMHEHHBIX YPaBHEHUH C IBYMsI IEpEMEHHBIMH
3.5 Pemrenne TeKCTOBBIX 3a71a4 alTeOpandecKuM CIIocoOoM
3.6 UncioBbie HEPAaBEHCTBA U MX CBOWCTBA
3.7 HepaBeHCTBO ¢ 0/1HOM TTepeMEHHOMN
3.8 PaBHOCHIIBHOCTH HEPaBEHCTB
3.9 JIuHelHbIE HEPAaBEHCTBA C OJHON IEPEMEHHOMN
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJIHOM MEpEMEHHON
4 DOyHKIUU
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41 [Monstne Qyakuuu. OOIACTH ONpeNeNeHUS W MHOXECTBO 3HAYCHHM
¢byakmun. CriocoObl 3a1aHust QYHKIHI
4.2 I'paduk pynkuu. Urenue cBoicTB GyHKIMH 10 €€ rpaduKy
4.3 [Tpumeps! rpadukoB PYHKITUH, OTPAXKAIOMINX pPeabHbBIE TPOIIECChI
44 OyHKIMH, ONUCHIBAIONIME MPSAMYI0 U OOpaTHYI NPOMNOPLUOHAIBHbIE
3aBUCHMOCTH, UX TpapuKu
4.5 Oyukuu Yy =x% Y = X?
4.6 Oyukuuu Yy = [IX, Y = |x]
4.7 ['paduueckoe penieHne ypaBHEHUN U CUCTEM YpaBHEHUI
9 KUIACC
Kon ITpoBepsieMblii 3JIEMEHT COJePKAHUS
1 Yucna v BIYUCICHUS
11 ParonanpHbIC 4mCIa, MPpAOHATBHBIC YKCIa, KOHEYHBIC M OSCKOHCUHBIC
JeCATHYHBIE JPOOH
MHOKECTBO  JIEUCTBUTENIBHBIX  YHUCEJ, JICWCTBUTEIIbHBIE YHCIA  Kak
19 OecKkOoHEeYHbIE AECATHIHbIE npobu. B3auMHO oOfHO3HAYHOE COOTBETCTBUE
MEXJy MHOXECTBOM JCHCTBUTEIBHBIX YHCEI M KOOPAMHATHOM MPSIMOM.
CpaBHeHUE 1eWCTBUTEIBHBIX YHCEI
1.3 ApudmeTndeckne IeiCTBHS ¢ JeHCTBUTENbHBIMHI YUCIaMU
W3mepenus, mpubImkeHus, olleHKH. Pa3Mepbl 00beKTOB OKPYKAOIIEro MUPAa,
14 JUTUTEIBHOCTD TMPOIIECCOB B OKpyXkatomeM mupe. [IpubnmkéHHoe 3HaueHue
BEJIMUMHBI, TOYHOCTH npubnmxkenus. Okpyriaenue uyncen. [Ipukuaka u omeHka
pe3yIbTaTOB BBIUUCIEHUN
2 YpaBHEHHs 1 HEPABEHCTBA
2.1 YpaBHEHUsI C OHOM TepEeMEHHON
2.2 JIuneitHoe ypaBHeHue. Pelenue ypaBHEHUH, CBOASAIINUXCS K TUHEUHBIM
2.3 KBaapaTtHoe ypaBHeHue. Penienue ypaBHeHHH, CBOASIINUXCS K KBaIPATHBIM
24 BI/IKB"a,Z[pa\:I‘HOC YPaBHEHHUE. IIpuMepsl pelIeHHs YpaBHEHUN TpPETbEH U
4eTBEPTOM CTETICHEH Pas3IOKEHUEM Ha MHOKHUTEIN
2.5 Pemenne npoOGHO-paliMOHANIBHBIX YpaBHEHUN
2.6 CucremMbl ypaBHEHUH
2.7 VYpaBHeHUe ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk
2.8 Pemienue cucreM ABYX JTMHEHHBIX YpaBHEHUH C IBYMsI IEpEMEHHBIMU
29 PemeHvI/Ie CUCTEM JBYX YpPaBHEHUH, OJHO U3 KOTOPBIX JIMHEWHOE, a APYyroe —
BTOPOM CTETICHH
2.10 ['paduaeckast MHTEPIPETALIMS CHCTEMBI YPABHEHUH C IBYMsI IEPEMEHHBIMH
211 Pemenne TeKCTOBBIX 3a71a4 anreOpandecKuM CrocoooM
2.12 UwuciioBbie HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne nuHeHBIX HEPABEHCTB C OHOM IIEPEMEHHOM
2.14 Pewienne cucreM JTMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOU
2.15 KBangparusie HepaBeHCTBa
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I'padmuueckas wHTEpHpeTanyisi HEPABEHCTB W CUCTEM HEPABEHCTB C JABYMS

2.16
nepeMEeHHBIMH
3 DyHKIHUH
31 KBanparnunas ¢ynkuums, e€ rpadpuk u cBoiictBa. IlapabGona, xoopauHATHI
BEPIINHBI TapadoJibl, 0OCb CHMMETPUH MapadoIbl
3.2 I'paduku dpynkimii y=Kx, y=kx+b u ux cpoiicra
3.3 I'paduku dpynkwmii y=K/X, y = X’u ux cBoiictBa
3.4 I'paduku GyHKIMI , 1 KX CBOMCTBA
4 YucoBble OCIIEA0BATEIbHOCTH
41 Omnpenenenne U criocoObl 3aaHUs YUCIOBBIX ITOCIEI0BaTeIbHOCTEH. 3aqaHne
MIOCJICI0OBATEIIPHOCTH PEKYPPEHTHOM (hopMyIioi u ¢popMysioi N-To YieHa
49 Apudmernueckass nporpeccus. PopMmynbl N-ro WieHa apuMeTHIECKOH
IPOTPECCUU, CyMMBI ITEPBBIX N YWICHOB
43 ['eomerpuueckas mporpeccus. @Dopmynbl N-ro 4YieHa T'€OMETPUYECKON
IPOTPECCUH, CYMMBI ITEPBBIX N YICHOB
44 N300paxkenne uneHOB apu(pMETHUYECKOW U T'€OMETPUUYECKON mporpeccuit
TOYKaMHU Ha KOOPJMHATHOW IUTOCKOCTH. JINHEHHBIN 1 SKCTIOHEHIMATBHBINA POCT
4.5 Crno’xHbI€ POLIEHTHI
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ITPOBEPAEMBIE HA OI'S 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJIBHON MPOT'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
O0CBOEHHUS OCHOBHOI 00pa30BaTe/ibHOI NPOrPaMMbl OCHOBHOT'O
o01mero oopazosanusi Ha ocHoBe PI'OC

YMeHue omnepupoBaTh MOHATUAMU: MHOXECTBO, IOJIMHOXECTBO,
ornepanuy HajJ MHOKECTBAMHU; YMEHHUE OINEpPUPOBATH MOHATUSAMHU:
rpad, cBA3HBIN rpad, nepeBo, LUK, IPUMEHITh UX IPU PEIICHUU
3aja4; yYMEHHE UCIIONb30BaTh TpaHuuecKoe IpelCTaBlICHHE
MHOXECTB [yl ONMCAaHUS PEANbHBIX MPOLECCOB M SIBICHHUH, MpH
pELICHUH 3aJ1a4 U3 APYTUX YIeOHBIX TPEIMETOB

YMeHue onepupoBaTh MOHATHAMU: ONPEACIICHUE, aKCUOMa, TE0peMa,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaThb WMCTUHHBIE U JIOKHBIC
BBICKA3bIBaHUs, NPUBOJIUTH IPUMEPBI U KOHTPIPUMEPHL, CTPOUTH
BBICKA3bIBaHUS U OTPUIIAHUS BBICKA3bIBAHUI

VYMeHue onepupoBaTh MOHATHAMH: HaTYpaJlbHOE YMCIIO, IIPOCTOE U
COCTaBHOE 4YHUCIO, JEIMMOCTh HaTypalbHBIX YHCEN, IPU3HAKU
JeTMMOCTH, LeJIOe YHUCIIO0, MOAYJIb YUCIa, OOBIKHOBEHHAs JIpo0b U
JecsiTU4Has ApoOb, CTAaHJAPTHBIN BUJI YKCIIA, pallMOHAIBHOE YHCIIO,
UppalMOHAIBHOE YHCIIO, apu(PMETHUYEeCKUH KBaJpaTHbIM KOpEHbD;
YMEHHME BBINOJHATH JCHCTBUSL € UUCIAMM, CpaBHUBAaTh W
YIOPSAAOYMBATh 4YMCIIA, NPEACTABJIATH YNCIA HAa KOOPAMHATHOU
NpsIMOM, OKPYIJIATH YHUCIA; YMEHHUE JeNlaTh MPUKUIKY U OLEHKY
pe3yJibTaTa BBIYUCICHUN

YMeHue onepupoBaTh MOHITUSIMH: CTENIEHb C LEIbIM MOKA3aTeNIeM,
apudMeTHUeCKUil KBaIpaTHbIM KOPEeHb, MHOTOUJIEH, aJireOpandeckast
Ipo0b, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HaTypalbHON CTENEHH
Oouibllle €MHMIBI; YMEHHE BBINOJHATH pacuéTsl MO (opMmysam,
npeoOpa3oBaHus LENbIX, JAPOOHO-PALMOHAIBHBIX BBIPAXKEHUN U
BBIPAXEHUM C KOPHAMM, pa3/I0OKEHNE MHOTOWIEHA Ha MHOXHTEIH, B
TOM YHCJIE€ C HUCHOJb30BaHUEM (OPMYN Pa3HOCTH KBaJApaToB H
KBaJ[paTa CyMMbI U Pa3HOCTH

YMeHue onepupoBath NOHATHAMU: YHCIOBOE PaBEHCTBO, YPABHEHHE
COJHOW IIEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
NIEPEMEHHOI; YMEHHE PELlIaTh JUHENHBIE U KBaJIpaTHbIE YPaBHEHHUS,
JIpOOHO-palIMOHATIFHBIE YPABHEHUS C OJHOM MEPEMEHHOM, CUCTEMBI
JBYX JTMHEMHBIX YpaBHEHUH, INHEHHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble W JIpOOHO-pAallMOHAIBbHBIE HEPABEHCTBA C OJHOU
NIEPEMEHHOI, B TOM YHUCJIE IPU PELIEHNUH 3a7a4 U3 JPYTUX NIPEAMETOB
U TpaKTUYECKUX 3aJ]a4y; yMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO TUIOCKOCTb JJISI M300pakeHUs perieHHi
YPaBHEHHI, HEPABEHCTB U CUCTEM

YMeHue ornepupoBaTh MOHATUAMA: GYHKIUS, TpaduK QYHKIINH, HYTH
GYHKIIUM,  TPOMEKYTKH  3HAKOMOCTOSHCTBA,  MPOMEKYTKH
BO3pacTaHMs, yOBIBaHUS, HAWOOJbIIEC W HAaWMCHBIIECEC 3HAYCHHS
GbyHKIUY; YMEHHE OTIepUpPOBAThH TTOHSITHSIMH:: npsiMast
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PONOPIHUOHATILHOCTD, JINHEHHAs PYHKIUS, KBaApaTHUHAs (yHKIMS,
oOpaTHas TNPONOPHUOHAIBHOCTh, Napaboia, rumepOoia; yMeHHE
ctpouth rpaduku  GYHKUMH, HUCHONB30BaTh Trpaduku I
OIIpEJICTICHNs] CBOWCTB IPOIECCOB M 3aBUCUMOCTEH, ISl PeIICHHS
3a7a4 U3 JPYrux y4eOHBIX MPEIMETOB U PEATbHON JKU3HU; yMEHHE
BBIpAXaTh (OPMYJIaMU 3aBHCUMOCTH MEK1Y BETHYHMHAMH

Ymenue OIepupoBaThH MOHSTUSIMHU: MOCTIEI0BATENbHOCTD,
apudMeTHuecKkass M TEOMETpHYecKas IPOrpecCHd; yMEHHe
MCIIOJIb30BaTh CBOMCTBA MOCIIEA0BATEIbHOCTEHN, (DOPMYIBI CYMMBI U
o0LIero 4jieHa IpU pelIeHUHU 3a/1ad, B TOM YUCIIE 3a/ad U3 IpYrux
yueOHBIX IPEIMETOB U PEaTbHOM KUZHU

VYMeHue pemaTh 3aa4d pa3HbIX TUIOB (B TOM YHUCIE Ha MIPOLEHTHI,
JIOJIM U 4YacTW, JIBU)KEHUE, paboTy, LIEHYy TOBapOB U CTOUMOCTH
HOKYIIOK U YCIIYT, HaJIOTH, 33J]aud U3 00JaCTH YIpaBICHUs JINYHBIMU
U CEeMEWHbIMH (UHAHCAMH); YMEHHE COCTaBJSTH BBIPAKEHHUS,
YpaBHEHUs, HEPAaBEHCTBA U CHUCTEMBI II0 YCJIOBHUIO 3aJayH,
UCCIIEI0BATh IIOJIY4YEHHOE PELICHUE U OLICHUBATH [1PaBI0NO0J00HOCTb
MIOJIYYEHHBIX PE3YJITATOB

YMeHue onepupoBaTh MOHATUAMU: GUTypa, TOUKA, OTPE30K, Npsmas,
oy, JOMaHasl, yroi, MHOT'OYTOJIbHHUK, TPEYTrOJIbHUK,
paBHOOEIPEHHBIN U PaBHOCTOPOHHUI TPEYroJbHUKH,
NPSIMOYTOJIBHBIN TPEYroJIbHUK, MeIHWaHa, OUCCEKTpHCa U BBICOTA
TPEYrojibHUKA,  YETBIPEXYIOJbHHUK,  MapajulesiorpamMm,  pomo,
NpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C HPOCTPAHCTBEHHBIMH (UTypamy;
YMEHME pellaTh 3a/ayd, B TOM YHUCIIE€ U3 MOBCETHEBHOM JKM3HM, Ha
HaXO0X/IEHNE F€OMETPUUECKUX BEJIUYHUH C IPUMEHEHUEM HU3YyUYEHHBIX
CBOICTB Quryp u ¢pakron

10

11

YMeHue omnepupoBaTh IMOHATUAMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYrOJIbHUKOB; MapaJLIENbHOCTh U MEPIEHANKYISIPHOCTh MPSIMBIX,
yroil MEXIy HNpSIMbIMM, NEPIEHAUKYISAp, HAKJIOHHAs, MPOEKLus,
nonobue  ¢uryp, NOAOOHBIE  TPEYrOJIbHUKH,  CHUMMETpUS
OTHOCHUTEJIbHO TOYKH M NPSIMON; YMEHHUE Paclio3HaBaTh PaBEHCTBO,
CUMMETpUI0O W mojxobue  ¢uryp, MapajuIeIbHOCTh |
NEePIEHIUKYIIIPHOCTD MPSIMBIX B OKPY>KAIOIIEM MHUpe

YMmeHue onepupoBaTh MNOHATHUAMU: JUIMHA, PACCTOSHHE, YIOJ
(BenmMuMHA yTiia, CHHYC U KOCHUHYC yria TPEyroJbHUKA), IUIOIIA b,
YMEHHE OIICHUBATh pa3Mepbl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHpE; YMEHHE TPHUMEHATH (GOPMYIbl TEpUMETpa M  IUIOMIAIN
MHOTOYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH U TJIOMAAN Kpyra, oobema
MPSAMOYTOJIBHOTO TapajuieNIenuIe1a; YMEHUE MPUMEHATh MPU3HAKU
PaBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTrOJIbHUKA,
teopemy Iludaropa, TpUTOHOMETPUUYECKHE COOTHOIICHUS ISt
BBIYMCIICHHUS] JJIMH, PACCTOSIHUUI, TIOMIAAECH

12

YMmenue wu3o0paxarb IUIOCKHE GUIypsl M UX KOMOHMHALWH,
IPOCTPAaHCTBEHHbIE (UTYPHl OT PYKH, C TIOMOIIBIO UYEPTEKHBIX
MHCTPYMEHTOB U DJJIEKTPOHHBIX CPEICTB MO TEKCTOBOMY WIIH
CHMBOJILHOMY OITICAaHHIO
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13

14

YMeHue omnepupoBaTh TMOHATHUSAMHU: MPSIMOYTOJibHas CHCTEMa
KOOpJMHAT, KOOPJAMWHAThl TOYKH, BEKTOpP, CyMMa BEKTODPOB,
IIPOU3BEICHUE BEKTOpAa HA YMCIO, CKaJSIPHOE IPOU3BEACHUE
BEKTOPOB; YMEHHE HCIIOIb30BaTh BEKTOPbl M KOOPAUHATHI ISt
MPEACTABJICHUS JAaHHBIX W PEIICHUS 3aJlady, B TOM YMCIIE U3 JAPYTUX
y4eOHBIX IPEIMETOB U PEATbHOM KUZHU

YMeHue onepupoBaTh IOHSTUSAMHU: CTOJIOMKOBBIE U KPYIOBBIE
qUarpaMMbl, TaOJMIbBI, cpeaHee apudMeTHUecKoe, MeAHuaHa,
HauOoJIplllee U HaMMEHbIIIee 3HAYEeHUs, pa3Max YHCIOBOro Habopa;
YMEHUE W3BJIEKaTh, HMHTEPIPETUPOBATh M  IMPEoOpPa3OBHIBATH
MHPOpMALIMIO, NPEACTaBICHHYI0 B TalIMLAXx U Ha JAudarpamMMax,
OTpaKaroIllyl0 CBOMCTBA U XapaKTEPUCTUKH PEAJIbHBIX MPOLECCOB U
SBJICHUH; yMEHUE paclO3HaBaTh W3MEHUYUBBIE BEJIUYMHBI B
OKpYXaroIleM MUpe

15

YMeHne onepupoBaTh MOHITHUSMU: CIYYaHHBIM OMBIT (CIy4alHBINA
AKCIIEPUMEHT), JJIEMEHTApHOE COOBITHE (dJIEMEHTAPHBIA HCXOJ)
CIIy4aifHOTO OIBITA, CIYYalHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HAXOAUTh BEPOSITHOCTH CIIy4alHBIX COOBITHI B OMbITaxX ¢
PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITHUSIMU; YMEHHE pEIIaTh
3aJjaud METOJOM OPraHW30BAaHHOTO mepedopa U ¢ MCHOJIb30BaHUEM
MpaBuja YMHOXKCHHUS; YMEHHE OIEHHUBATh BEPOSTHOCTH peaTbHBIX
COOBITHIA U SBIIEHUI, MOHUMATh POJIb MPAKTHUUYECKU JOCTOBEPHBIX U
MaJIOBEPOSATHBIX COOBITUNA B OKpYXKAlOUIEM MHPE W B JKU3HU;
3HAKOMCTBO C TIOHSATHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIIINX YHCEJ U €r0 POJIbI0 B MACCOBBIX SBJICHHSIX

16

YMeHue BbIOMpaTh MOAXOISAIMINNA HW3YYEHHBIH METOJ Ul pEelIeHUS
3a/1a4y, [IPUBOJUTH IIPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJIE U KU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB MAaT€MAaTHUKHU
B HCKYCCTBE, OIIMCBIBATH OTHAECIBHBIC BBIJAIOLINECS DPE3YJIBTATHI,
MIOJIyYeHHBIE B XOJ€ Pa3BUTHS MATEMATHKU KaK HayKH, IPUBOIUTH
IpUMEpPBl  MAaTEeMaTUYECKUX  OTKPBITMM W HUX aBTOPOB B
OTEYECTBEHHOW U BCEMUPHON NCTOPHUH
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INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMBIX HA OI'D ITO

MATEMATHKE
Kox IIpoBepsieMblii 3JIeMeHT cOAePKAHUA
1 Yucna v BbIYKCICHUS
1.1 Hatypanbnble u uenble uncina. [Ipu3Haku JenMMOCTH LIETIbIX YHCe
19 OOBIKHOBEHHbIE W  JIECATUYHBIE JApOOU, TMPOIEHTHI, OECKOHEUHbIE
MEPHOINICCKHE TPOOH
13 Panmonanbubie yncia. ApupMeTHYECKHe OINepaluyd C PaluOHAIbHBIMU
YHCIIaMU
14 JleiicTBuTenpHbIie yncia. ApudpMeTHIECKHE ONEPAlUU C IEHCTBUTEIBHBIMU
YHCIIaMH
15 [TpubmmxEénnpie BBIHCICHUS, NPABHJIA OKPYIICHHUS, NPUKUAKA M OLCHKA
pe3ynbTaTa BRIYUCICHUN
2 AnrebpanuecKue BHIPAKCHHS
2.1 BykBeHHbIE BbIpakeHUs (BBIPAXKEHUSI C IEPEMEHHBIMMU )
99 Crenenb ¢ 1ensiM nokaszareneM. CTENeHb ¢ palMOHAIBHBIM MTOKA3aTeNeM.
CBoiicTBa cTENEHU
2.3 MHorouseHsl
24 Anrebpanueckas 1poOb
o5 Apudmernueckuil  KOopeHb  HaTypaibHOM  cremeHu. JleifictBusa ¢
apu(METHUYECKUMH KOPHSIMHU HATYpaIbHOH CTETICHN
3 YpaBHEHUs U HEpaBEHCTBA
31 Llensie u uL[pO6HO-paI_II/IOHaJ'IBHBIe ypaBHeHUs1. CHCTEMBI M COBOKYITHOCTH
ypaBHEHHIA
39 Lenbie n npoOHO-paroHabHBIE HepaBeHCTBA. CHUCTEMBI U COBOKYITHOCTH
HEPaBEHCTB
3.3 Pemenne TekCcTOBLIX 3a1a4
4 YucnoBble NOCIEI0BATEIBHOCTH
4.1 IlocimenoBaTeabHOCTH, CIIOCOOBI 3aJaHUs TOCIEI0BATENLHOCTEMN
4.9 Apudmerndeckass u reomerpuueckas mporpeccuu. Dopmyrna CIOKHBIX
IPOIICHTOB
5 OyHKIIH
Oynkius, crnocoObl 3amanus ¢yHkuuu. [papuk Qynkinun. OO6acTb
OTpeNieTICHUsT W MHOXKeCTBO 3HaueHnid Gynkmuu. Hymm  QyHKIum.
5.1 [IpomexxyTkH 3HaKOMOCTOSHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (DYHKILIMH.
MakcumMymMbl W MHUHHEMYMBl QyHKOUW. HamOomnbiiee W HauMeHbIee
3HaYeHHe (PYHKIUHU Ha IPOMEKYTKE
6 KoopannaTs! Ha psIMO U TJIOCKOCTH
6.1 KoopaunaThas npsmas
6.2 JlexapToBbl KOOPIMHATHI HA TUIOCKOCTH
7 ["'eomerpus
7.1 ['eomeTpuyeckue GUrypsl U UX CBOMCTBA
1.2 TpeyroabHHUK
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7.3 MHOroyrojasHUKu
7.4 OKpy’>KHOCTb U KpYyT
7.5 H3mepeHne reoMeTprHIeCKUX BETMYUH
7.6 BekTophl Ha TIOCKOCTH
8 BeposTHOCTh U cTaTUCTHKA
8.1 OnucarenbHasi CTAaTUCTUKA
8.2 BepositHOCTh
8.3 KomOuHaropuka
8.4 MHoxecTBa
8.5 I'padmsr

YYEBHO-METOAUYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOI'O
MHPOILIECCA
OBA3ATEJBbHBIE YYEBHBIE MATEPUAJIBI AJ151 YYEHUKA
» Anrebpa, 7 kiacc/ MakapsraeB FO.H., Munmiok H.I'., Hemkos K.W. u apyrue; mon
penaknuei TenskoBckoro C.A., AknronepHoe o6miectBo «M3marenberBo «IIpocBemenne»,
2025
» AnreOpa, 8 kimacc/ MaxkapsiueB FO.H., Munaiok H.I'., Hemkos K.W. u apyrue; non
penakuueint Tenskockoro C.A., AkimonepHoe odmiectBo «M3aatenbctBo «IIpocBemnienuey,
2025
» Anre6pa, 9 knacc/ Maxkapseraes FO.H., Munatok H.I'., Hemkos K.U. u apyrue; mox
penakimueit TensikoBckoro C.A., AkunonepHoe o6mectBo «M3narenbctBo «lIpocBemnienne ,
2025

METOAUYECKHUE MATEPHAJIBI J1JI5s1 YUUTEJISA

Mertonnyeckue pekomenaaunu MHCTUTyTa cTpaTerun pa3BuTs oopasoBanus «Cuctema
OIICHKH JIOCTHKEHUH TUIAHUPYEMBIX TIPEIMETHBIX PE3YILTATOB OCBOCHHS Y4eOHOTO
npeamera «Anredpay, 2023

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBHI CETH
HNHTEPHET

1. bubmuoreka [1OK https://m.edsoo.ru/

2. https://uchitelya.com/matematika/

3. https://urok.1sept.ru /

4, https://resh.edu.ru/

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