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MNOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBIE€TCS OJHUM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIETro
oOpa3oBaHUs: OHAa O0ECTIeUnBaeT U3YUCHHE APYTUX AUCIUIUINH, KaK €CTECTBEHHO-
HAyYyHOr0, TaK U TyMAaHUTAPHOTO LHMKIOB, €€ OCBOCHHE HEOOXOAMMO s
IPOAOHKEHUS 00pa30BaHUs U B MMOBCEAHEBHOM Ku3HU. Pa3BuTHe y oO0yuatommxcs
HAy4YHBIX TIPEJCTABICHUH O TMPOUCXOXKACHUM U CYIIHOCTH alreOpanvecKux
aOCTpakiuii, criocode oTpakeHUss MaTEeMaTHUYECKON HAyKOH SIBJICHUN M MPOIECCOB
B MPUPOJEC W OOINECTBE, POJU MaTEeMaTHYECKOTO MOJCIUPOBAHHS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOTO MUPOBO33PEHUS
U Ka4eCTB MBIILJICHUS, HEOOXOIUMBIX AJI aJaNnTaldyd B COBPEMEHHOM LU(POBOM
obmectBe. M3yuenue anreOpbl oOecrneurMBaeT pa3BUTHE YMEHHsS HaOJI01aTh,
CpaBHHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBaTh CBOM JEHCTBUSL U BBIBOJBI,
dbopmynupoBath yrBepxkAcHUS. OCBOEHUE Kypca anredpsl 00ecreunBaeT pa3BUTHE
JOTHYECKOT0 MBIIUICHUSI OOYYarolIMXCs: OHM HCIOJIB3YIOT JACIYKTUBHBIE U
WHAYKTUBHBIE pacCyXJeHus, 0000IeHne 1 KOHKpETH3aIiio, abcTparupoBaHue u
anajgoruto. OOyueHwe  anreOpe  MpeAnojaraeT  3HAUYUTEIbHBIA  00BEM
CaMOCTOSITEJIbHOM  JI€ATEIbHOCTH OOYyYalolUXCsl, IO3TOMY CaMOCTOSATEIbHOE
pelIeHre 3a1a4 SBJISIETCS peaan3anueil e TeIbHOCTHOTO MPUHIIUIIA 00YUYEeHHUS.

B cTpykType mporpamMmbl y4eOHOTO Kypca «Anredpa» s OCHOBHOTO
o01rero oOpa3oBaHusi OCHOBHOE MECTO 3aHHUMAIOT COJEPIKATEIbHO-METOANYECKHE
nvHUH: «Yucaa U BRIYHCICHUSY, «ANreOpanvecKkie BBIPAKEHUD», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkium». Kaxgas U3 3THX colepiKaTeabHO-METOIUUYECKIX
JVHUHA pa3BUBAETCS HA MPOTSKEHUH TPEX JIET U3YUCHUS Kypca, B3aUMOICHCTBYS €
IpYyTMMH €ro JHHHSAMH. B Xole wu3ydeHus ydeOHOro Kypca OOyJaroImuMcs
MPUXOJIUTCS JIOTHYECKH PaCCyKIaTh, MCIOIB30BATh TEOPETUKO-MHOKECTBEHHBIN
a3bIK. B CcBs3M ¢ 3TUM B mporpamMmy ydeOHOro kypca «AmnreOpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3lesax
MaTEMaTU4YECKOro 00pa30BaHUs U CIIOCOOCTBYIOIIUE OBJIAJICHHUIO O0YJarOIUMUCS
OCHOB  YHUBEPCAJIBHOTO MareMaTudeckoro si3pika. CoaepkaTenbHOH U
CTPYKTYpHOM OCOOCHHOCTBIO y4eOHOro Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapakTep.

Conmepxxanne nuHMM «Yucia W BBIYMCICHUS» CIYKUT OCHOBOW MJif
JABHENIIIETO M3yYeHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYyYarOIIMXCs
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsl IOBCEAHEBHOM
®U3HU. Pa3BuTHE NMOHATHUA O YKCIE HAa ypPOBHE OCHOBHOIO 0O0ILEro o0pa3oBaHUS
CBS3aHO C pALMOHAIBHBIMU M HUpPpAlMOHAJIBHBIMU YHCIIaMH, (OPMHUPOBAHHEM



NPEACTABICHUI O JEHCTBUTEIIBHOM YHCJIE. 3aBEPUIEHUE OCBOCHHSI YHMCIOBOMU
JIMHUY OTHECEHO K CpeaHeMy 001IeMy 00pa3oBaHHIO.

Copeprkanue AByX anreOpandecKux JIMHAN — « ATeOpandecKue BhIPAKEHUSD
U «YpaBHEHMSI U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO Y OOydaromuxcs
MaTEMaTHUYECKOI0 ammnapara, HeoOXOJUMOro JJisi pElIeHUs 3ajJad MaTeMAaTHUKH,
CMEXHBIX TPEAMETOB U MPaKTUKO-OPUEHTHPOBAHHBIX 3anad. Ha ypoBHe
OCHOBHOTO 00I1Iero o0pa3oBaHus Yy4eOHBI MaTepHal TPYNIHUPYETCS BOKPYT
paIMoHaIbHBIX BBIpOKEHUH. AnreOpa JEMOHCTPHPYET 3HaUYCHHUE MaTeMaTHKH Kak
s3pIKA ISl TIOCTPOCHHUS MaTeMaTUYeCKUX MOJeNeH, OINMUCAaHUs TPOIECCOB U
SBJIEHUN peanbHOro Mupa. B 3agaunm oOydeHust anreOpe BXOASAT TaKke
JanbHeWIee pa3BUTHE ANTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HH(OPMATUKH, M OBJaJICHUE HaBBIKAMU
JIeTyKTUBHBIX paccyxkaeHuid. [IpeoOpa3zoBaHre CHMBOJIBHBIX (HOPM CIIOCOOCTBYET
Pa3BHUTHIO BOOOPAXKEHUS, CIOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUYECTBY.

Conepxanue pyHKIMOHATBHO-TpA(UUIECKON JIMHUU HALIETICHO Ha MOJIyYeHHE
oOy4JaromuMucs 3HaHUM 0 (PyHKUIMAX KaKk BaKHEWIIEH MaTeMaTH4eCKOW MOJENu
JUIS. OTIMCAHUS M UCCIIEOBaHMs Pa3HOOOPa3HBIX MPOIECCOB U SBJICHUN B MPHUPOJIE
u oduectBe. M3yueHue martepuana CHoCOOCTBYET Pa3BUTHIO Y OO0y4aromuxcs
YMEHHMSI UCNOJIb30BaTh Pa3JINYHbIC BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CJIOBECHBIE, CHMBOJIMYECKHE, Tpaduyeckue, BHOCUT BKIaJ B (OPMUPOBAHUE
IPEICTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTUN UBUIN3ALMHI U KYJIbTYPBI.

CornacHo yueOHOMYy IIaHy B 7-9 Kjaccax u3ydaercs Yy4yeOHBIH Kypc
«Anrebdpa», KOTOPbIM BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COAECpPKaHUS:
«Yucna W BBIUMCIEHUSA», «ANreOpanyeckue BbIPAXKEHUS», «YPaBHEHUS U
HEPAaBEHCTBa», « DYHKIIHI.

Ha u3yuenue yyeOHoro xypca «Anredpa» orsoautcs 306 gacos: B 7 Kiacce
— 102 4aca (3 ygaca B Henento), B 8 kiacce — 102 ygaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B HefIeII0).



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpo6u OOBIKHOBEHHBIE M JECSATHYHbBIC, MEPEXO] OT OJHON (HOpPMBI 3anucu
npobeit k gapyroi. IloHsTHe palMOHAIBLHOTO 4YHUCHA, 3alliCh, CpPaBHEHHE,
yHOpAJOYMBAHUE  pAlMOHAIBHBIX 4ucel. Apu]meTHUecKue JEUCTBUS C
palMOHAIBHBIMUA YMCIIaMU. Pelenue 3aaad u3 peaJlbHOW NPAKTUKW HA 4acTH, Ha
poowu.

CreneHb C HaTypaJlbHbIM T[IOKa3aTeJeM: OIpe/esieHrue, MpeoOpa3oBaHue
BBIPOKEHUI HA OCHOBE OIpEIeNIeHus, 3anuch 00abMX uncel. [IporenTsl, 3anuch
IPOLIEHTOB B BHUJE ApoOU U ApoOH B BHUJAE MPOLEHTOB. TpH OCHOBHBIC 33Ja4M Ha
IIPOLICHTHI, PEILICHNE 3a71a4 U3 PEaJIbHON ITPAKTUKH.

[IpumMeHeHne TPU3HAKOB  JCIMMOCTH, pA3JIOKEHHME HAa  MHOKHUTENH
HaTypaJbHBIX YUCEIL.

PeanbHble  3aBuUcMMOCTH, B TOM  4ucile TMpsMas U oOparHas
IIPONIOPLIUOHAIBHOCTH.

AJiredpanyeckue BbIpaKeHUs

[IepeMeHHBIE, YNCTOBOE 3HAYCHHUE BBIPAKEHUS C EPEMEHHOM. JlomycTumbie
3HA4YEHUs NepeMEHHbIX. [IpeacTaBneHrne 3aBUCUMOCTH MEXAY BEIUYMHAMHU B BUJIE
dbopmybl. Beruucnenus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BhIPAXKEHUH,
TOKJECTBEHHO paBHBbIC BBIPAKEHUS, TMpaBUia NpeoOpa3oBaHUS CYMM U
IIPOM3BENICHUH, PaBUjIa PACKPBITUS CKOOOK 1 IPUBEICHUS TTOJJOOHBIX CIaraeMbIX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

OpHowieHsl 1 MHOTOWIEHBI. CTeneHp MHOrowieHa. CioKeHue, BbIYUTAaHUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMysbl COKpPAIEHHOIO YMHOXKEHHMs: KBaApar
CyMMBl M KBagpar pasHoctu. Popmysia pa3sHOCTM KBaAparoB. Pasmoxenue
MHOI'OYJICHOB Ha MHOKHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUe, KOpEHb YpaBHEHHMs, MpaBuia MpeoOpa3oBaHUs YypaBHEHUS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM NEPEMEHHOW, YHCIO KOPHEH JIMHEWHOIO
YpPaBHEHUsI, PEUICHUWE JIMHEHHBIX ypaBHEHUU. COCTaBJIEHUE YpPaBHECHHUH IO
YCJIOBHIO 3a7jauu. PereHne TEKCTOBBIX 3a/1a4 C IOMOIIbIO YPaBHEHUIA.

JIuneliHoe ypaBHEHUE C IBYMsI EpeMEHHbIMU U ero rpaduk. Cucrema AByX
JMHEWHBIX YPAaBHEHHMM C JBYMs IEPEMEHHBIMU. PemeHue cucreM ypaBHEHMMU
crnocoboM MOACTaHOBKH. [Ipumepsl pelieHusi TEKCTOBBIX 3ajad C IOMOIIBIO
CHCTEM ypaBHEHUM.

DOyHKIMHA



Koopauuara Touku Ha npsMoun. Uucnoseie MpoMexXyTKH. PaccTosaue Mexay
JABYMsI TOUKaMU KOOPAUHATHOM IIPSMOM.

[IpsimoyronbHas cucrema kKoopauHat, ocu Ox u Oy. Abcrucca U opAuHaTa
TOYKH Ha KOOPJMHATHOM II0cKocTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaAMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkuuun. [paduk
¢ynkiun. CpoiictBa Qpynkuuil. Jluneitnas pynkuus, e€ rpaduk. I'papuk GyHkumun
y = [x|. I'paduueckoe perieHre NTMHEWHBIX ypaBHEHHUW U CHCTEM JIMHEMHBIX
YPaBHEHHUM.

8 KUIACC

Yucaa v BIYMCICHUSA

KBanmpatubeiii kopeHbp u3 uucia. [lonstue 00 uUpPpaMOHATBLHOM YHUCIIE.
JlecsiTuunble TpUOIMKEHUST HppallMOHAIbHBIX yrces. CBolicTBa apu(METHIECKUX
KBa/IPAaTHBIX KOPHEW U MX MPUMEHEHHE K MPeoOpPa30BAHUIO YMCIIOBBIX BhIPAKEHUN
Y BBIYUCJIEHUAM. [[efICTBUTEIbHBIC YUCIA.

Crenens ¢ 1enpIM oKas3aTeneM U e€ ceorictBa. CTaHIapTHAS 3alKMCh YUCIA.

AnreOpandeckue BbIPaKeHUS

KBagpaTHeii = TpEXuieH, pas3joKEHUE KBAAPATHOIO  TpEXWwiIeHa Ha
MHOKHUTEJIH.

Anreb6panueckass apoOb. OCHOBHOE CBOMCTBO aireOpandeckond apoOwu.
CnoxxeHue, BBIYMTAaHUE, YMHOXXEHHE, JeJIeHHEe aireOpanvyeckux JpoOeH.
PanrionanbHbIe BhIpaXKEHUS U UX MPEOOpPa3OBAHUE.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Qopmyna KOpHEW KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienne ypaBHEHNH, CBOIAIIMXCS K JJMHEWHBIM U KBaJIPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padmyeckas uHTEpHpeTalys YpaBHEHUNA C JBYMsI IEPEMEHHBIMH U CHCTEM
JMHEWHBIX YPAaBHEHHM C JAByMs IepeMEHHBIMHU. [Ipumepsl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMH.

Pelenne TeKCTOBBIX 3a/1a4 aareOpanyeckuM CrocoOoM.

YHucnoBble HEPABEHCTBA U UX CBOKMCTBA. HEepaBEHCTBO C OIHON NEPEMEHHOM.
PaBHOCMIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM.
CucteMbl TMHENHBIX HEPABEHCTB C OJJTHON NEPEMEHHOM.

DOyHKIUU

[Tonsitue ¢ynkuu. OOnIacTb omnpeAeneHuss U MHOXKECTBO 3HAYCHHI
dbyukiuu. CiocoOsl 3a1aHust GyHKITHI.

I'paduk ¢ynkuuu. Utenwe cBoicTB GyHKIMU 1o €€ rpaduxy. [Ipumeps
rpadukoB GYHKIHMA, OTPa)KAIOIIKUX PEATIbHBIE MPOLECCHI.



OyHKIMY, ONMHUCHIBAIOIINE TPSIMYI0 W OOpaTHYH MPOMOPIMOHATBHBIC
3aBHCHMOCTH, UX rpadukn. Oynukimn y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pelIEHNE YPAaBHEHUN U CUCTEM YPABHEHU.

9 KJIACC

Yucaa v BIYMCICHUSA

PannonanbHbie 4Kcla, UppallMOHAIBHBIE YUCIA, KOHEYHbIE U OECKOHEUHBIE
JecATUUHbIE ApoOU. MHOXKECTBO JIEHCTBUTENBHBIX YNUCEN, AEUCTBUTEIBHBIC YUCIIA
KaKk OECKOHEUHble JAeCITUYHbIE aApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEK1y MHOKECTBOM JECUCTBUTEIBHBIX YHCENI U KOOPAUHATHON MPSMOU.

CpaBHeHHE JIEHCTBUTENBHBIX 4YHCeN, apuMmeTnyeckue HAeWCTBUA C
JNEHUCTBUTEIILHBIMU YHCIIAMH.

Pa3mepbl OOBEKTOB OKpYKAIOLIErO0 MUPA, JUIUTEIBHOCTh IIPOLECCOB B
OKPY’KaroIEM MHUpE.

[TpubnmxEéHHOE 3HAUYEHUE BEIMYUHBI, TOYHOCTh MpUOIMmKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3yJIbTaTOB BEIYMCIICHUN.

YpaBHeHUs U HEPABEHCTBA

Jlunerinoe ypaBHeHue. Pelienrue ypaBHEHNM, CBOASAIIMNXCS K JIMHEWHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUH, CBOASIIMXCS K KBaApPaTHBIM.
buxkBangpatHoe ypaBHeHue. lIpumepsl pemieHus ypaBHEHUN TPETbEN U YETBEPTOU
CTENEHEN PA3JI0KEHUEM HA MHOXKHUTEIIH.

Pemenune apoOHO-palMOHaNbHBIX ypaBHEHMU. PelieHue TEKCTOBBIX 3az1ady
areOpanvyeckuM METO/I0M.

VYpaBHeHHe ¢ ABYMs MEPEMEHHBIMU U ero rpaduk. Pemienue cuctem IByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEpEMEHHBIMU. PelieHne cucrteM 1ByX ypaBHEHHH,
OJIHO M3 KOTOpBIX JHMHEHHOEe, a Jpyroe — BTOpoil creneHu. ['paduueckas
MHTEPIPETALNsl CHCTEMbl YPABHEHUM C IBYMs IIEPEMEHHBIMU.

PemeHne TeKCTOBBIX 3a71a4 aare0panyeckum crocoooMm.

HUucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NHEpeMeHHOU. PemeHune cucrem
JMHEMHBIX HEPAaBEHCTB C OJHOW TmiepeMeHHOWM. KBaaparHeie HepaBeHCTBaA.
I'padmyeckas MHTEpIpETAalMs HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYyMs
IIEPEMEHHBIMH.

DOyHKIUU

KBanpatnunas ¢gyskius, e€ rpaguk u cBoiictBa. IlapaGona, koopauHaThl
BEPILMHBI 1apadoJIbl, 0Cb CAMMETPUHU NapadoJIbl.

I'padukn byrkmmit: y =kx, y=kx + b, y=k/x, y=x3, y =Vx, y = [x|, u ux
CBOMCTBA.

Yucii0BbIe MOCTECA0BATEILHOCTH H IPOTPECCHHU



[loHaTHE YMCIOBOM MOCIENOBATENBHOCTU. 3aJaHHE MOCIEA0BATEIbHOCTH
peKkyppeHTHOH popMyoit u hopMyJIoH 1-T0 WIeHa.

Apudmernueckas U reoMeTrpuyeckas mnporpeccur. PopMynbl #-ro YieHa
apu(PpMETUIECKON U reOMETPUUECKOM MPOTrpeccuil, CyMMbl IEPBBIX 71 YJICHOB.

N300paxeHne 4YIE€HOB apUPMETHUECKON U TEOMETPUUYECKOW MpOTpeccHii
TOYKaMHU Ha KOOPAWHATHOM IUIOCKOCTH. JIMHEWHBIN M 3KCIOHEHUUAIBHBIA POCT.
CnosxHbIE IPOLIEHTHI.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MporpamMmbl y4yeOHOro Kypca
«Anredpa» XapaKTepU3yIOTCS:

1) maTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K IPOLNUIOMY M  HACTOSAIIEMY POCCUHCKOMN
MaTE€MaTUKH, IE€HHOCTHbIM OTHOLIEHWEM K JOCTHKCHHUSM  POCCUHCKHX
MAaTE€MAaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBbI, K MCIOJb30BAaHUIO 3THUX
JOCTHKEHHUM B IPYTHX HayKaX U MPUKIAAHBIX chepax;

2) rpaskIaHCKoOe M T1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHUHA U PeaTu3aliu ero
opaB, IMPEACTAaBICHUEM O MaTeMaTUYECKUX OCHOBAX (PYHKIIMOHHUPOBAHHUSA
Pa3IMYHBIX CTPYKTYp, ABJICHUH, IPOLEAYP IPaKJaHCKOro oOecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTBIO K OOCYXJICHUIO ATHUECKUX MPOOJIEM, CBI3aHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTM)KEHUN HAyKH, OCO3HAHUEM BAKHOCTHU
MOPAJIbHO-3THYECKUX MPUHIUIIOB B AEATEILHOCTH YUEHOTO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTHE€ B PCEIICHUH IPAKTUYECKUX 3a7ad
MaTEMaTU4YeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHMsl HA MPOTSKEHUH BCEW KU3HU NJS YCHEHIHONW Mpo¢ecCHOHAIbHON
JEATEIIBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
IOCTPOECHNUEM MHAUBUAYAIBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTn4YecKoe BOCTIUTAHHUE:

CIIOCOOHOCTBIO K OSMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTEMaTHYECKUX OOBEKTOB, 3a/ay, PELICHUM, pacCyX JACHWH, YMEHHIO BUAETH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpUEHTALlUE B JI€ATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX
IPEJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKA, IPUPOJIBI U
oOuiecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HAyKH Kak cCQepbl 4YellOBEYECKOU
JEATEIbHOCTH, JTANloOB €€ pa3sBUTHA U 3HAYUMOCTHU Ul Pa3BUTUSA LMBHIM3ALNM,
OBJIAJICHUEM SI3BIKOM MATEMATHKW U MATEMAaTHYECKOW KYJIbTYpPOH KaK CpelICTBOM
NO3HAHWS MHpA, OBJIAJICHUEM IMPOCTEMIIMMH HABBIKAMHU HCCIEI0BATEIBCKON
NEesATEeIbHOCTH;



6) ¢usnueckoe BocnuTaHHe, (OPMHPOBAHUE KYJbTYPbI 3/10POBbS U
IMOLMOHAJIBHOIO 0JIArOMOTYYHs:

TOTOBHOCTBIO MPHUMEHATh MaTeMaTHMYECKHWE 3HAHUS B HHTEpEcax CBOETro
3I0pOBbs,  BEIEHUs  37J0pOBOro  oOpa3a JKM3HM  (3I0pOBOE  IHUTAHUE,
cOaaHCUPOBAaHHBIA PEXHUM 3aHATUA M OTAbIXA, peryisipHas ¢uzndeckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediekcuu, NpU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TAKOT'O )K€ MpaBa JPYroro YeJIoBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHHUE:

OpHEHTalMe Ha MPUMEHEHNE MaTeMaTUYeCKUX 3HAHUM Ui pelIeHus 3aaad
B 00JIACTH COXPaHHOCTH OKpY)KAIOWIEH Cpelpl, IUIAaHUPOBAHUS IOCTYIKOB U
OLICHKM WX BO3MOXKHBIX TOCJEICTBUN MJI OKpPYKAIOMIEW Cpelbl, OCO3HAHHUEM
rJ100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MyTel UX PEIICHHUS;

8) ajanTauMsi K M3MEHSIOIMMCS YCJIOBHSIM COLMATbHOW U NMPUPOIAHOI
cpeabl:

TOTOBHOCTBIO K JCWCTBUSM B YCJIOBHUSX HEONPEACNEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUTHCA y OPYTHX JIOAEH, MpuoOpeTaTh B COBMECTHOW IESTENbHOCTH
HOBBIC 3HAHUS, HABBIKM M KOMIIETEHIIUH U3 OTbITA IPYTHUX;

HEOOXOIUMOCTBI0O B (OPMHPOBAHMM HOBBIX 3HAHHW, B TOM 4YHCIIE
dbopMyIUpOBaTh UJIEH, TOHITUS, TUTIOTE3bI 00 00BEKTaX U SIBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IUNIAHUPOBATHh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HAaBAaTh  CTPECCOBYIO  CUTYallUlO, BOCIPHUHHMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI3OB, TPEOYIOIIMN KOHTPMEP, KOPPEKTHPOBATH
OPUHUMAEMbIe pEIICHUsT U ACUCTBUs, (OPMYyIUPOBATh M OICHUBATh PHUCKU U
NOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Bba3oBble JJoruyeckue a1eiicTBHA:

e BBUBJISATh U XaPAKTEPU30BATH CYIIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
00BEKTOB, TOHATHIA, OTHOIICHWA MEXIy MOHATUSMHU, (DOpMYyIHUpOBATH
ONpPENCICHUST  TIOHSTUM, YCTAHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KiaccupuKalu, OCHOBaHUs JJii OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MIPOBOJIUMOTO AHAJIN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH U MNPeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIE W OTPUIIATENbHBIE, €IUHUYHBIC, YAaCTHBIE W 0O0IIue,
YCJIOBHBIE;



BBISBJIT ~ MAaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMMOCBA3M U
npoTuBopeursi B (akTax, MAHHBIX, HAOMIOACHHUSX M YTBEPIKICHUSX,
npemjiaraTb  KpUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

JienaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
VHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;
pa3dupaTh 10Ka3aTeabCTBA MaTEMAaTHUYECKUX YTBEPXKIEHUH (MIpsIMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEJIBHO HECIIOXHBIE JOKa3aTEJIbCTBA
MaTeMaTUYeCKUX (PaKToB, BBICTpaMBaThb AapryMEHTALMI0, MPUBOAUTH
IPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHNUS;
BbIOHMpaTh CMOCO0 pemieHus y4eOHOM 3adaud (CpaBHHUBATH HECKOJBKO
BapMAHTOB pEUIeHMs, BHIOMpaTh HaubOoNee MOAXOAAIMMNA C y4ETOM
CaMOCTOSITEJIBHO BbIJICJIEHHBIX KPUTEPUEB).

Bba3oBble ucciienoBarejbcKye 1eHCTBUSA:

UCIIOJIb30BaTh BOIMPOCH! KaK MCCIIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHMUS,
(GbopMynTupoBaTh BOIPOCH], (UKCHUPYIOLIUME MPOTUBOPEUHE, MPOOIEMY,
CaMOCTOSITENIbHO YCTaHABIMBATh HCKOMOE U JlaHHOe, (HOpPMHUPOBATH
TUIIOTE3Y, APTYMEHTUPOBAThH CBOIO MO3UIINIO, MHEHUE;

IPOBOJIUTH [0 CAMOCTOATEIBHO COCTABIEHHOMY IUIaHY HECJIOXKHBIN
OKCIEPUMEHT,  HEOOJbIIOe  HCCIEAOBaHHWE MO  YCTaHOBIICHUIO
0COOEHHOCTEHl MaTEeMaTHYECKOro OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXKy COO0M;

CaMOCTOATENBHO (HOpMYIHPOBaTH 00OOIIEHNS U BBIBOBI 110 pe3yIbTaTaM
NpOBEAEHHOTO HAOIOACHUS, MCCIEI0BaHMs, OIIEHWBATH JOCTOBEPHOCTD
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE Ppa3BUTHE TMPOIECCa, a TaKXKE BBIIBUTATH
IPEIOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBJISITH HEJOCTATOUYHOCTh WU HW3OBITOYHOCTh HH(OpPMAINH, JaHHBIX,
HEOOXOUMBIX JJIsl pEeLIeHHs 3a/1a4H;

BbIOMpATh, AHAJIM3UPOBATh, CHCTEMATU3UPOBATh W HWHTEPHPETUPOBATH
MH(pOPMAILIMIO Pa3IMYHbIX BUIOB U (POPM IIPEICTABICHMUS;

BbIOMpaTh (OpMy MPEACTaBICHUS HH(POpPMALMM MU WUIFOCTPUPOBATH
peliaeMble 3aJaud CXEMaMHd, JuarpaMMaMi, HHOM rpadukod U ux
KOMOUHAIUSIMU,

OLICHMBATh HAAEKHOCTh HMH(OpPMALMU MO KPUTEPUSIM, MPENTIOKEHHBIM
YUUTENEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUSA:



BOCIPUHUMATh M (HOPMYIHpPOBATH CYXKIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHHUSI, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUYKY 3pPEHHsI B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3a7a9i, KOMMEHTHPOBATh IMOTYYCHHBIN pPe3ybTarT;

B X0JIe 00CYKJIEHHS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOM TEMHI,
npo0JieMbl, perraeMoi 3a/1auu, BICKa3bIBaTh HJI€U, HAIICJICHHbIE Ha TIOUCK
pEIICHUs, COIOCTABIATh CBOM CYXIEHUS C CYXICHUSMHU JPYTUX
YYaCTHUKOB JHaJIoTa, OOHAPYXUBATh PAa3IUYUE M CXOJACTBO MO3UIIHH, B
KOpPEKTHOH Popme PopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,
NPEJICTaBISITh  pPE3yJNbTaThl  pEIIeHWs  3a/Jadd,  OKCIEpUMEHTa,
UCCIIEJIOBaHMsI,  TMPOEKTa,  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C y4ETOM 3a/1a4 MPE3CHTAUU 1 OCOOEHHOCTEN ay/IMTOPUH;
NOHMMAaTh W WCIOJBh30BaTh  MPEUMYINECTBA  KOMAHIHOHM U
WHIANBUAYAIbHONH palboThl TpU pEIIeHUH Y4YEOHBIX MaTeMaTHYECKUX
3ajady;

NPUHUMATD 1EJIb COBMECTHOU AESTeNbHOCTH, TUIAHUPOBATh OPTraHU3aIUIO
COBMECTHON pabOThI, pacmupenensaTh BUIbI padOT, JIOTOBapHUBATHCH,
00CYXKJIaTh MIPOIIECC U Pe3yabTaT paboThl, 000011aTh MHEHHUSI HECKOJIBKHUX
JIIOJIEH;

y4acTBOBaTh B TIpYNNoBbIX (GopMax paboTel (oOcyxaeHus, oOMeH
MHEHHUSIMH, MO3TOBBIE IITYPMBbl U JPYTUE), BBIMOJHATH CBOK YacTb
paboThI U KOOPIAUHUPOBATH CBOM JICHCTBUS C APYTUMHU WICHAMHU KOMaH/IbI,
OIICHWBATh KAa4eCTBO CBOETO BKJIaJa B OONIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMYJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIEe 1eHCTBUS
Camoopranusanms:

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH, QITOPUTM PEUICHMs 3aauyd (MU €ro
4acTb), BbIOUpaATh CHOCOO pElIeHHs] C YYETOM HMMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHUPOBATH
BapHAHTHI PEHICHU ¢ Y4ETOM HOBOW MH(OpMALIUK.

CaMOKOHTpOJIL, MOIUOHAJIBbHbIN HHTE/LJIEKT:

BJIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Tporecca u
pe3yJsibTaTa pelieHus MaTeMaTHYeCKOM 3a1a4u;

NpEABUNIETh TPYIHOCTHU, KOTOpPbIE MOTYT BO3HHMKHYTh MpPH PEUICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIHCTB, HAMJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJIbTaTa JEITEILHOCTH MOCTABICHHON 1ENU
U YCIIOBUSIM, OOBSCHSITh MPUYUHBI JOCTHXKCHUS UM HEIOCTIKCHUS 1IEH,
HAXOJIUTh OIMHOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 7 Kjacce OOyYAIOMIMICS TOJYYHUT CIETYIOIINE
NIPEAMETHBIE PE3YIIBTATHI:

Yucaa v BIYMCICHUSA

BoimonHsATe, codyeTras yCTHbIE M NHUCbMEHHBIE MPHUEMBI, apu(pMeTHUECKHe
JNEUCTBUS C PAalMOHAJIbHBIMU YUCIIAMU.

HaxonuTh 3Ha4eHUS YUCIOBBIX BBIPAKEHHM, MPUMEHITh pazHOOOpa3HbIe
CrocoObl U MPUEMBI BBIYUCIECHUS 3HAYEHUN JPOOHBIX BBIPAKEHUH, COAEpIKAIIIX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexonuTe OT onHOM (POpPMBI 3amUCH YUCEN K ApyroM (mpeoOpa3oBBIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B
YaCTHOCTHU B O€CKOHEYHYIO JACCATUYHYIO IPOOB).

CpaBHHBaTh U YIOPSIOYMBATH PALIMOHAIBHBIE YHACIA.

OKpyrasiTh YKcCIIa.

BrInosHATE NPUKUAKY U OLIEHKY PE3YJIbTaTa BBIYMCICHUN, OLIEHKY 3HAYEHUN
YUCJIOBBIX BBIPAKCHHI. BBINONHATH AEHUCTBUS CO CTENEHSAMHU C HATypaJbHBIMH
MTOKA3aTEIISIMH.

[IpuMeHATh  NPU3HAKK  JCIMMOCTH,  PA3JIOKEHUE HA  MHOXKHUTEIU
HaTypaJbHbIX YUCEIL.

Pemate mpakTHKO-OpUEHTHUPOBAHHBIE 3aJ1a4d, CBS3AHHBIE C OTHOILLICHHEM
BEJINYMH, MPONOPLHOHAIBHOCTBIO BEJIMYHMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUS 3a]a4 C YYETOM OIPAHUYEHUM, CBSA3aHHBIX CO CBOMCTBAMH
paccMaTpUBAEMbIX OOBEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcnonb3oBaTh anreOpandyeckyto TEPMUHOJIOTHIO U CUMBOJMKY, TPUMEHSThH
e€ B Ipoliecce OCBOCHUS y4eOHOro MaTepuarna.

Haxomute 3HaueHus: OyKBEHHBIX BBIPQKCHHMH TMPU 3aJaHHBIX 3HAYEHUSX
NIEPEMEHHBIX.

BoimonusaTe  mpeoOpa3oBaHUS  IIEIOTO  BBIPAKEHHUS B MHOTOUJICH
PUBEIACHUEM TTOJIOOHBIX CIAra€MbIX, PACKPHITUEM CKOOOK.

BpINOMHATE yMHOXXEHHE OJHOYJIEHA HAa MHOTOWIEH M MHOIOYJIEHa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIBI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCyIIECTBIIATh PaA3JIOKEHUE MHOTOWIEHOB HA MHOMKUTEIM C IOMOILBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXMTEIA, TPYNIUPOBKU  CIIaraeMbIX,
npuMeHeHus1 (HOpMyJT COKPAIIEHHOTO YMHOKEHUS.

[TpumeHnsTh nMpeodpa3oBaHUsi MHOTOWICHOB JJIsi PEUICHUS! Pa3IUYHbIX 3a/1a4
U3 MAaTEMAaTHKHU, CMEXHBIX IPEIMETOB, U3 PEATbHON MPAKTHUKHU.

Hcrnonb30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMU IOKAa3aTeIsIMUA IS
npeoOpa3oBaHUsI BRIPAKCHUI.



YpaBHeHMs U HEPABEHCTBA

Pemare snMHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOM, NMPUMEHSS NpaBUia
nepexoaa OT UCXOJHOI0 YPAaBHEHMS K paBHOCWIBHOMY emy. IIpoBepsATs, siBasercs
JIM YUCJIO0 KOPHEM YPaBHEHHUS.

[TpumensTh rpaduyeckre METOJIbl IPU PEIICHUN JIMHEWHBIX YPABHEHUHN U UX
CHCTEM.

[TonGupate mnpuMepsl Map 4YHUCEN, SBIAIOIIUXCS PEIICHUEM JUHEHHOTOo
YPaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH T'pauK JMHEWHOrO YpaBHEHHUS C
JIBYMSl TIEPEMEHHBIMH, TMOJIb3YSICh TIpadUKOM, NPUBOJUTH MPUMEPHI PEIICHUS
yYpaBHEHHUS.

Pewmate cuctemsl 1ByX JMHEHHBIX YPaBHEHUI C IBYMsI IEPEMEHHBIMH, B TOM
Yyucie rpapuyecKi.

CocraBnsaTe W pewmiaTh JIMHEMHOE YpPaBHEHUE WM CUCTEMY JIMHEHHBIX
YpPaBHEHUH 1O YCJIOBHUIO 3aJa4d, WHTEPOPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4y NIOJIyYeHHBbIN PE3yJIbTaT.

DyHKIUU

N3006paxkath Ha KOOPAUHATHOW MPSMOM TOYKH, COOTBETCTBYIOLIUE 33/IaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KHU, HHTEPBAJIbL, 3alICHIBATh YUCIOBbIE IPOMEXKYTKHU Ha
areOpanvdeckoM s3bIKeE.

OtmedaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM MO 33JaHHBIM KOOpJMHATaM,
CTpouTh Tpaduku TuHEHHBIX QyHKIMNA. CTpouth rpaduk QyHkIuu y = |X|.

OnuceiBaTh C TMOMOIIbIO (GYHKUMA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMs, PACCTOSIHUE, II€HA, KOJUYECTBO, CTOUMOCTb,
IPOU3BOJUTENILHOCTD, BpEMS, 00bEM pabOTHI.

Haxoauth 3HaueHne GyHKIIUU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cnocod MpeACTaBICHHUS W aHalM3a WHOOpMauw,
U3BJIEKATh U UHTEPIPETUPOBATH HH(MOPMAIUIO U3 TpadMKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHiy oOyuenus B 8 Kkjacce OOYYarOMIMICS TOJYYHUT CICTYIOIIHE
PEIMETHBIE PE3YJIbTATHI:

Yucna v BBIYMCICHUA

Hcnonp30BaTh HaydajdbHbBIE MPEICTABICHUS O MHOYECTBE JIEUCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUs, OKPYTJICHHUS U BBIUMCICHUM, N300paxkaTh AEHCTBUTEIbHBIC
YHUCJIa TOYKaMH Ha KOOPJAWHATHOU IPSAMOU.

[IpumeHsATh TOHSATHE apU(METUYECKOrO0 KBAJAPATHOTO KOPHSA, HAXOIUTh
KBaJIpaTHbIE KOPHM, UCIIOJB3Ys MPU HEOOXOJUMOCTH KaJIbKYJSTOP, BBIMNOJIHSATH
npeoOpa3oBaHus BBIPAKEHUM, COJEPXKAIIMX KBaJpaTHbIE KOPHU, HCHOIb3Ys
CBOWCTBA KOPHEMN.



Hcronp30BaTh 3amucu OONBIIMX M MAJIBIX YUCET C MOMOIIBIO JAECATUIHBIX
npobeit u creneHei uncna 10.

AuredpanyecKue BbIPpaKeHUs

[IpyMEHATP TOHSATHE CTENEHW C LENbIM IOKa3aTEJIEM, BBINOJIHATD
npeo0pa30BaHus BbIpAXKEHUH, COAEPKAIIUX CTEIIEHH C LIEJIBIM MOKa3aTeseM.

BrImomHATE TOXIECTBEHHBIC MPEOOpa30BaHUS PAIMOHAIBHBIX BBIPAKECHUN
Ha OCHOBE MPaBWJI ACHUCTBUHN HAJ MHOTOUJICHAMH U aNreOpandecKuMu APOOsIMHU.

PacknanpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIN.

[TpumeHnsTh npeodpa3oBaHus BEIPAXKEHUM JIs1 peLICHUs PAa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHMs U HEpaBeHCTBA

Peumiats nuHeiHbIE, KBaJipaTHbIC YpAaBHEHUSI U PallMOHAJIbHBIE YpPaBHEHMS,
CBOJSIIMECS K HUM, CHCTEMBI IByX YPABHEHHI C IBYMS IIEPEMEHHBIMH.

[IpoBOAUTH MPOCTEUIINE UCCIIENOBAHUSA YPABHEHUN U CUCTEM ypaBHECHUH, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUuecKux MpeIcTaBleHn (YCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUU PEIICHUS, €CIIHM HUMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT cioBeCHOW (HOPMYIMPOBKU 3ajaud K €€ anreOpanyecKoiu
MOJENN C IIOMOUIIBIO COCTABJIEHUS YPABHEHUS WA CHUCTEMBl YpPaBHEHHI,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJIYYEHHBIN PE3yibTarT.

[IpuMeHsATh CBOWCTBA YMCIIOBBIX HEPABEHCTB JJISI CPAaBHEHUS, OICHKH,
pelaTh JIMHEWHBbIE HEPABEHCTBA C OJHOW IMEPEMEHHOM M UX CUCTEMBI, JABaTh
rpaguyueckyo WUTIOCTPALIMI0 MHOXXECTBA PEIICHUA HEpPAaBEHCTBA, CHUCTEMbI
HEPABEHCTB.

DOyHKIUU

[TornMaTe ¥ KCMONB30BATh (PYHKITMOHAIBHBIE TIOHATHS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHME O0O03HAYEHUS), ONpPENENATh 3HAUCHUE (PYHKIUU IO 3HAYEHUIO
aprymMeHTa, OlpeAesiaTh CBOMCTBA PYHKIUU O €€ rpaduKy.

CtpouTts rpaduKu AIeMEeHTapHbIX (PYHKINN BUIA:

y=k/x, y = x2, y = x3,y = |x|, y = VX, OIHCHIBAaTb CBOWCTBA YHCIOBON
dbyHkiuu 1o e€ rpaduxy.

K koniy oOyueHus B 9 kiacce oOydYarOMIMICS TOJYYHUT CIETYIOIINE
NPEAMETHBIE PE3YIBTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YNIOPSAI0YMBATH PALIMOHAIIBHBIE U UPPALMOHATIbHBIE YUCIIA.

BremmonasaTe  apudmMernueckne JACUCTBUS C  pallMOHATBHBIMH — YHCIIAMH,
coyeTass YCTHbIE W TIMCBMEHHBIE NPHUEMBI, BBINOJHATh BBIYUCICHUS C
UppalMOHaIbHBIMU YUCIAMU.



Haxomute 3HaueHuss CTENEHEM C LENbIMU I[OKAa3aTeIMA MU KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyrJisiTh  EUCTBUTEIBHBIE YHWCIA, BBINOJHATh MNPUKUAKY pe3yJbTara
BBIYUCJIEHU, OLIEHKY YMCIIOBBIX BBIPAKECHUI.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE W KBaJgpaTHBIC YPAaBHEHHS, YPAaBHEHUS, CBOJISIIMECS K
HUM, TIPOCTEHIITNE APOOHO-PAIIMOHAIEHBIE YPABHCHHSI.

Pemath cucremsbl IBYX JIMHEMHBIX YPAaBHEHUW C JABYMSI MEPEMEHHBIMU H
CHUCTEMBI JIBYX YPaBHEHUI, B KOTOPBIX OJIHO YPAaBHEHUE HE SIBISETCS JINHEHBIM.

Pemate TeKkCTOBBIE 3aJauM ajareOpauvyeckuM CHocoOOM C  MOMOIIbIO
COCTAaBJICHUS YPABHEHUS WIIM CUCTEMBI IByX YPABHEHUH C JBYMS IIEPEMEHHBIMM.

[IpoBOAUTE MPOCTENUIINE UCCIIETOBAHUSA YPABHEHUM U CUCTEM YPAaBHEHWH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX MpecTaBieHuid (yCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUU PEIICHUS, €CIH HUMEET, TO CKOJBKO, U
npouee).

Pemate nuHeliHBIE HEPABEHCTBA, KBAaJpPAaTHBIE HEPABEHCTBA, M300paKaTh
pPEIICHUE HEPABECHCTB HA YHUCIOBOW NPSMOM, 3alMCHIBATh PELUICHUE C MOMOUIIBIO
CHUMBOJIOB.

Pemlatb  cucTemMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOLIUE KBaJpaTHOE HEPABEHCTBO, H300pa)kaTh pEIICHHE CUCTEMBI
HEPABEHCTB HA YHUCJIIOBOM MPSMOM, 3aMChIBATH PEUIEHHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEUIEHUHN PA3JIMYHBIX 3a]1a4.

DyHKIMHA

Pacno3naBath (yHKIMM U3y4eHHBIX BHIIOB. [loka3piBaTh cXxemMaTHYECKU

pacnojoXeHne Ha KOOPAMHATHOM IMIOCKOCTH rpa@uKoB PYHKIMHA BUOA: y = kx,
=kx+b y=kix,y=ax2 +bx +c¢ y=x3 y=1x y = |x|, B 3aBHCHMOCTH OT
3HaYeHUH K0d3()(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIHIA.

Ctpouth U H300pakaTh CXEMATHUYECKU TPAPUKU KBaJAPATUUHBIX (PYHKIIHIA,
ONMCHIBAaTh CBOWCTBA KBaIpaTUUHBIX (PYHKIUH MO UX rpaduxam.

Pacno3HaBaTh KBaJpaTUuHy0 QYHKLUIO 110 (HOpMyJie, IPUBOIUTE IPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPUH.

YucioBble MOCI€10BATEILHOCTH H POrPeccuu

Pacno3HaBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO IPOTPECCUU NpHU
pasHbIX CIOCO0AX 3a7aHMsl.

BbINONHATE  BBIYMCIAEHUS C UCHOJB30BaHMEM (OpPMYNIT N-ro 4ieHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI IIEPBBIX N YJICHOB.

N300paxaTh WIEHBI MOCIEIOBATEIbHOCTH TOYKAaMHU Ha KOOPIAMHATHOU
IUIOCKOCTH.



Pemate 3agauun, CBSI3aHHBIE C YHMCJIOBBIMU IOCJIECIOBATEIbHOCTIMH, B TOM
YHUCIIe 3a/1a4M U3 PEATbHON KU3HU (C UCIIOJIH30BAHUEM KAJIBbKYJIATOPA, MU(PPOBHIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HanmeHoBaHMe pa3/ie/ioB U TeM undpoBbie
Ne i/ P Konrtpoabsnbsie IIpakTnueckue (pp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
| Yucna u BeIUHUCICHUS. ParnoHanbHbIe 75 1 bubmuoreka [JOK
4qucia https://m.edso0.ru/7f415b90
but6mmoreka [IOK
2 AnreOpandeckue BoIpaKEHUS 27 1 hitps://m.cdsoo.ru/ 7415590
bu6mmoreka [IOK
3 ¥ PaBHCHHS! H HEPABCHCTBA 20 ! https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
4 K . D 24 1
OOpAMHATH 1 rpaduKit. PyHiIH https://m.edsoo.ru/7f415b90
bubmunoreka LIOK
IT 1
> OBTOpEHHE 1 0000mIeHHE 6 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0



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

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHmue pa3aesioB U TeM unppoBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcebl
but6mmoreka [IOK
1 UYucna u Beruncienus. KBagparueie KOpHU 15 hits://m.cdsoo.rw/7f417af
) Yucna u BeruncneHus. CTENeHb ¢ [eIbIM 7 bubnuoteka [JOK
IoKa3aTeyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEeHHUsI. 5 | bubnmoreka [JOK
KBanpaTHblii TpEXuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKue BHIPAXKCHHUS. 15 1 Bubmuotexa [JOK
AnreGpanueckas qpoob https://m.edsoo.ru/7f417af8
5 YpaBHeHus v HepaBeHCTBA. KBagpaTHbIe 15 1 bu6nuoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 13 bubnmoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
bubmunoreka LIOK
7 VYpaBHenus u HepaBeHCTBA. HepaBeHCcTBa 12 1 hitps://m.cdsoo.ru/ 741 7af8
bubmunoreka LIOK
8 DyHKIHH. OCHOBHEIE NOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
? DyrKupH. ucioBbie dyHKuHn ? https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
10 I1 6006 6 2
OBTOPCHHE H 0DODIICHHE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



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

KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (witpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchbl
| Uucna u Beruncienus. JleHcTBUTENbHBIC 9 bubmuorexa [JOK
qucaa https://m.edso0.ru/7f419d08
) YpaBHEHUs 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubmmoreka [JOK
OJIHOM MEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubanorexka HOK
YPaBHEHHMU https://m.edsoo.ru/7f419d08
bu6mmorexa [IOK
4 YpaBHeHus U HepaBeHCTBA. HepaBeHcTBa 16 1 hits://m.cdsoo.rw/7f419d08
bu6mmoreka [IOK
o 1 1
> M 6 https://m.edsoo.ru/7f419d08
Bbu6nuoreka [JOK
q 1 1
6 HCJIOBBIE ITOCIICIOBATCILHOCTH 5 hitps://m.cdsoo.ru/7f419d08
. [ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3aIUs 18 | bu6mmoreka [IOK
3HAHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0



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 INIVTAHUPOBAHUE

7 KIIACC
KouunyecTBO 4acoB JIeKTPOHHbIE
°
JI:;H Tema ypoka Beero Kontpoabnbie IIpakTuueckue i[:;:ennﬂ :)lg;)bal;?)z:fenbﬂme
padoTsbI padoThI pecypenr

1 PanmonanbHbie yncia 1

2 PanmonanbHble yucia 1

3 UYucnoBble BEIpaXKEHUS 1

4 YucnoBble BbIpaXKEHUS 1

5 BeIpaxenus ¢ nepeMeHHbBIMU 1

6 Bripaxkenus ¢ nepeMeHHbIMU 1

7 CpaBHeHuE 3HaYEHUN BBIPAKEHUN 1

8 CpaBHEHME 3HAUCHUHN BBIPAKECHUI 1

9 CaoiicTBa AeCTBUM HaJ YMCIaMU 1

10 CBolicTBa AEUCTBUH HaJ YUCIaMU 1 bubmmorexa [OK

https://m.edsoo.ru/7f4211de

1 ToxnectBa. TOXXIeCTBEHHEBIE 1 but6mmoreka [IOK
npeoOpa3oBaHUs BEIPAKEHUN https://m.edsoo.ru/7f421382

12 ToxnectBa. ToxxaecTBEHHEIE 1 bubmunoreka LIOK
npeoOpa30BaHMsl BRIPAKEHUN https://m.edsoo.ru/7f42154¢
KonTtponbnas padora Ne 1 o teme

13 "Yucna 1 BbIpaXKeHUS. 1 1 bubmmorexa LIOK
TIpeobpasoanie BHpaKCHT" https://m.edsoo.ru/7f4218be

14 YpaBHEHME U €0 KOPHU 1

15 JIuHeitHoe ypaBHEHUE C OJJHOM 1



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

MIEPEMEHHOM

JIuHeitHoe ypaBHEHUE C OJJHOM

16 .

epPEeMEHHOM
17 Pemenue Eaz[aq C IIOMOIILIO

ypaBHEHHUI
13 Pewenne %az[aq C IIOMOIIBIO

yYpaBHEHHIA
19 Pemenue 3aga4 ¢ moMOIIBIO

ypaBHEHUU
20 DopmyJibl
21 KonTtponbnas padora Ne 2 o teme

"VpaBHEHHUsI ¢ OIHOMN epeMEHHON"
22 YucnoBbie TPOMEKYTKH
23 Uro takoe QpyHKIUSA
24 Brruucnenue 3naueHnii GyHKIMM 11O

bopmyie
25 I'padux bysKIIN
26 Tpaduk pyrrim ngs?/ljgfee:l(sifgﬁﬂlfeec
7 [IpsiMast mponOPLHUOHATIBHOCTD U €€

rpaduk
)3 [Tpsimasi mponOPIHHOHATBHOCTD U €€

rpaduk
29 Jluneiinas Gyukius u e€ rpadpux

. N bubmmoreka [JOK

30 Jluneiinas QysKums u e¢ rpagux https://m.edsofru/7f4lfafa
31 3anmanue QyHKIIMH HECKOIbKUMHU bubmmoreka [JOK



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa

bopmynamu

https://m.edsoo.ru/7f41£d70

32

3amannie PyHKIIUA HECKOJIbKUMHU

bopmymnamu
Kontponbnas padota Ne 3 mo teme
33 "®Oyakuun 1 ux rpaduku. JInaeiHas
byaKIHAS"
34 OrnpezenieHne CTENEeH! ¢ bubmmoreka [JOK
HATypAIBHBIM MOKA3aTENEM https://m.edsoo.ru/7f421382
35 YMHOXEHUE U JCJICHHE CTEIEeHEH bubmorexa [IOK
https://m.edsoo.ru/7f42154¢
36 YMHOXEHUE U JeJICHHE CTEIeHEH bubmorexa [IOK
https://m.edsoo.ru/7f4218be
37 Bo3Benenue B cTeneHb NpoOnU3BeICHUS bubmmoreka [JOK
U CTECIEHU https://m.edsoo.ru/7f42276¢
38 Bo3Benenue B creneHb Npor3BeICHUS bu6mmoreka [IOK
U CTECIEHU https://m.edsoo.ru/7f422930
39 OIIHOYJIEH U €r0 CTaHJAPTHBIN BHU]I bubmmorexa LOK
https://m.edsoo.ru/7f422af2
40 VYMHOKEHHE OTHOUJICHOB. bubnuoreka [JOK
Bo3Benenne oqHousieHa B CTEIIEHD https://m.edsoo.ru/7f422cc8
A1 ®Oynxmun y=x2ny = x> u nx Bu6muotexa [JOK
rpaduku https://m.edsoo.ru/7f422fca
4 ®Oynxmun y=x2ny = x> u nx bu6nuorexa [IOK
rpaduku https://m.edsoo.ru/7f423182
43 O npoCTBIX M COCTABHBIX YUCIIAX bubnmorexa LOK
https://m.edsoo.ru/7f42432a
44 Kontponbnas padota Ne 4 mo teme bu6nuoreka [IOK

"CreneHb U €€ CBOICTBA.

https://m.edsoo.ru/7f42464a



https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
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/7f42432a
https://m.edsoo.ru/7f42464a

OnuowieHs!"

45 MHOro4JIeH U €ro CTaHAAPTHBIN BUJ bubnuorexa LIOK
https://m.edsoo.ru/7f424c12
46 Cro’)keHHe U BBIYUTAHHUE bubmuoteka [JOK
MHOTO4JICHOB https://m.edsoo.ru/7f424£d2
47 CrnoxeHne U BhIYMTaHUE bubmuotexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f4251d0
43 Cro’)keHHe U BBIYUTAHHUE bubmoreka [{OK
MHOTOYJICHOB https://m.edsoo.ru/7f423312
49 YMHOKEHUE OJTHOUJICHA Ha bubnuoteka [JOK
MHOTO4JICH https://m.edsoo.ru/7f4237fe
50 YMHOXEHHE OJHOWICHA Ha bubmuoreka [{OK
MHOT'OYJICH https://m.edsoo.ru/7f4239de
51 BriHEceHHE 00IIET0 MHOKHTEIIS 3a
CKOOKH
5 BriHEeceHHE 00IIET0 MHOKHTEIIS 3a
CKOOKH
53 BriHecenne 001ero MHOKHTEIS 3a
CKOOKH
54 BriHEeceHHE 00IIET0 MHOKHTEIIS 3a
CKOOKH
KonTtponbHas padora Ne 5 o teme
55 "CyMMa 1 pa3HOCTb MHOT'OWJICHOB. bu6nuorexa [IOK
[IpousBenenue onHOUIEHA U https://m.edsoo.ru/7f420482
MHOTro4IeHa"
56 YMHOXEHHE MHOTOWIeHa Ha
MHOTOYJICH
57 YMHOKEHHE MHOTOYJICHA Ha but6mmoreka [IOK



https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482

MHOT'OYJICH https://m.edsoo.ru/7f42064e
58 YMHOKEHHE MHOTOYJICHA Ha bubnuoteka [JOK
MHOT'OYJICH https://m.edsoo.ru/7t420806
59 Paznoxenne MHOrO4IeHa Ha bubmuoreka [{OK
MHOKHUTEJH CIIOCOOOM TPYITTHPOBKH https://m.edsoo.ru/7f4209a0
60 Pasnoxxenne MHOro4icHa Ha bubmunoreka LIOK
MHO>KUTEH CITIOCOOOM TPYIITHPOBKH https://m.edsoo.ru/7f420e6e
61 Pasnoxenne MHOro4jeHa Ha bubnuoteka [JOK
MHOXHTEJH CII0OCOOOM IPYNIHUPOBKH https://m.edsoo.ru/7f427¢32
6 KonTponbhas pabota Ne 6 o reme bubnmoreka [JOK
"[IpousBeieHrE MHOTOUYJIEHOB" https://m.edsoo.ru/7f427e8a
63 Bo3sBenenue B kBazipar u B Ky0 bu6nuoreka [IOK
CYMMBI U Pa3HOCTH JABYX BBIPAKECHUU https://m.edsoo.ru/7f42836¢
64 Bo3Benenue B kBazpar u B Ky0
CYMMBI U PA3HOCTHU JIBYX BBIPAXKEHUN
65 Bo3Benenue B kBazipar u B Ky0
CYMMBI U Pa3HOCTH JIBYX BBIPAKEHUN
PaznoxeHrne Ha MHOXKUTENH C
66 OMOIIBIO (POPMYIT KBaipaTa CyMMBI
U KBaJipara pa3HOCTH
Pa3znoxxeHne Ha MHOXKUTENH C
67 OMOIIBIO (POPMYIT KBaJipaTa CyMMBI Bubnmorexa [IOK
https://m.edsoo.ru/7f4284de
U KBaJipara pa3HOCTH
68 YMHOXEHUE Pa3HOCTHU ABYX bubnuoteka [JOK
BBIPAXKEHUI HA UX CYMMY https://m.edsoo.ru/7f42865a
69 PasnoxxeHne pasHocTu KBaJIpaToB Ha Bu6muotexa [JOK
MHOKHUTEIN https://m.edsoo.ru/7f4287d6
70 PasnoxxeHne pasHocTu KBaJIpaToB Ha



https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6

MHOXUTCIN

Paznoxxenne Ha MHOKHATEIN CYMMBI U

71
pa3HOCTH KyOOB
7 Pa3znoxeHne Ha MHOXUTENN CYMMBI U bubmmoreka [JOK
pa3HoCTH KyOOB https://m.edsoo.ru/7f421044
KonTtponsnas padora Ne 7 o teme
7 "KBazpaT cyMMBl U KBajapaT Bu6muotexa [JOK
pa3HocTu. PazHocTh KBaIpaToB. https://m.edsoo.ru/7f41de76
CyMMa 1 pa3HOCTb KyOOB"
74 [IpeoOpazoBanue 1EIOTO BBIPAKEHHUS bu6nuorexa [IOK
B MHOT'OWIEH https://m.edsoo.ru/7f41dff2
75 [TpeoOpazoBaHue 1EIOT0 BBIPAKECHUS
B MHOTOUJIEH
76 [IpumeHeHne pa3InYHbIX CIIOCOO0B
JUTSL pa3JioKeHUs] Ha MHOXKUTETTU
77 [IpumMeHeHne pa3InYHbIX CIIOCOO0B
JUISL PA3NI0KEHHsI HA MHOXKUTEIN
73 [IpumeHeHue pa3TuIHBIX CIIOCOOOB bu6nuoreka [IOK
JUTA pa3JI0)KEHU HA MHOXKHUTEIN https://m.edsoo.ru/7f41el6e
79 [IpumMeHeHne pa3InYHbIX CIIOCOO0B Bu6muotexa [JOK
JUTA pa3JI0)KEHU HA MHOKHUTEIN https://m.edsoo.ru/7f41e42a
KonTtponbnas padora Ne 8 o teme
80 "TIpeoOpa3oBaHUE LENBIX Bubnmorexa [IOK
. https://m.edsoo.ru/7f41e8a8
BBIpaKEHU I
21 JIuHeitHoe ypaBHEHUE C IBYyMS bu6nuoreka [IOK
MIEpEMEHHBIMUA https://m.edsoo.ru/7f41ed80
2 ['paduk muHEHHOTO YypaBHEHUS C

ABYMS ICPEMCHHBIMU



https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80

I'paduxk nuHEHHOTO YpaBHEHUS C

bubmunoreka LIOK

83
JIByMsI IEPEMEHHBIMU https://m.edsoo.ru/7f41ea24
’4 CucreMbl TMHENHBIX YPAaBHEHUI €
JIBYMsI TIEPEMEHHBIMU
25 CucTembl TUHEHHBIX YPABHEHUN C bubnmoreka [JOK
IBYMs [IEPEMEHHBIMU https://m.edsoo.ru/7f41ef06
86 Crioco0 moICTaHOBKH
but6mmoreka [IOK
87 C 0
1TOCOD HOACTAHOBKH https://m.edsoo.ru/7f41f078
bubmunoreka LIOK
88 C 0
1TOCOD HOACTAHOBKH https://m.edsoo.ru/7f41f1fe
bubmunoreka LIOK
89 Cnioco6 croxe
n TTOCHHA https://m.edsoo.ru/7f427282
bubmunoreka LIOK
90 Cnioco6 croxe
n TTOCHHA https://m.edsoo.ru/7f427412
but6mmoreka [IOK
91 Crnioco6 croxe
n TTOCHHA https://m.edsoo.ru/7f426d1e
9 Pemenne 3aga4 ¢ MOMOIIBIO CUCTEM
ypaBHEHUU
93 Pemienue 3aga4 ¢ mOMOIIbIO CUCTEM
ypaBHEHUU
94 Pemenne 3aga4 ¢ MOMOIIBIO CUCTEM
ypaBHEHUU
Kontponbras padora Ne 9 mo teme
"JIuHeitHbIe ypaBHEHUS C NIBYMS
P ABYM but6mmoreka [IOK
95 MIEPEMEHHBIMU U UX CUCTEMBI.

Pemenue cucteM JTMHEHHBIX
ypaBHeHuii" / Becepoccuiickas

https://m.edsoo.ru/7f41£50a



https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
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/7f41f50a

npoBepoyHas pabota

Ntorosoe moBTOpEHUE MO TEME

"BbIpakeHus1, TOXKAECTBA, bu6nuorexa [IOK

96 . 1 1
ypaBHeHus" / Bcepoccuiickas https://m.edsoo.ru/7f429c6¢
npoBepoyHas pabota

97 Ntorosoe moBTOpEHUE MO TEME 1
"(DYHKHI/H/I"
Nrtorosoe noBTOpEeHUE MO TEME

98 "CreneHs ¢ HaTypalbHBIM 1 bubmmorexa LIOK

" P https://m.edsoo.ru/7f429132

MoKa3areyieM

99 Hrorosoe noBTOpeHUE MO TEME 1 Bu6muotexa [JOK
"MHorouieHs" https://m.edsoo.ru/7f42a0e0
Ntorosoe moBTOpEHUE MO TEME

100 "®opMyJibl COKpAIIEHHOTO 1
YMHOXEHUS"

101 HToroBoe noBTOpEeHUE 110 TEME 1 bubmmoreka [JOK
"CucteMbl TMHEMHBIX YpaBHEHUMN" https://m.edsoo.ru/7f42a27a

102 HTorosoe noBTOpEHNUE MO TEME 1 Bu6muotexa [JOK
"CucreMbl TUHENHBIX ypaBHEHUI" https://m.edsoo0.ru/7f42a900

OBUIEE KOJIMYECTBO YACOB I10 102 10

[NPOT'PAMME



https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KVIACC

KouaunyecTBOo 4acoB JJIeKTPOHHbBIE
Nen/m Tema ypoka Konrpoasusie IIpakTuueckue Aara ungposrie
Bcero H3y4YeHUusi oOpa3oBaTe/ibHbIE
padoTsI padoThI pecypen
1 PanmonansHbIe BbIpaXKEHUS 1 bubmmorexa [OK
https://m.edsoo.ru/7f42d452
) OcHOBHOE CBOWCTBO IpOOH. 1 bu6nuoreka [IOK
Coxkparienue apodeit https://m.edsoo.ru/7f42eaaa
3 OCHOBHOE CBOMCTBO IpOOH. |
Cokparenue apooei
4 CrnosxeHue ¥ BBIYUTaHUE APOOEii ¢ 1
OJIMHAKOBBIMU 3HAMEHATEISIMHU
5 CroxeHue ¥ BEIYUTaHHUE po0el ¢ 1
pa3HBIMH 3HAMEHATETSIMU
6 CroxeHue ¥ BEIYUTaHHUE po0el ¢ 1
pPa3HbIMH 3HAMEHATEISIMU
7 CrnosxeHue ¥ BBIYUTaHUE APOOEii ¢ 1
pa3HBIMH 3HAMEHATEISIMU
Kontposbnas padota Nel o teme
8 "PanrionanbHbBIE IPOOH U UX 1 1
cBoiictBa. CyMMa U pa3HOCThb
npooeit"
9 YMuoxenue apobeit. Bozpenenne |
npo0eli B CTETICHb
10 YMHoxeHue apobeii. Bo3senenue 1 bubmmoreka [JOK
npo0eli B CTETICHb https://m.edsoo.ru/7f42d862



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862

bubmunoreka LIOK

i Jlenerue podeit https://m.edsoo.ru/7f42d862
12 [Tpeobpa3zoBaHue palOHANbHBIX bubmmoreka [JOK
BBIPAXKEHUI https://m.edsoo.ru/7f42dd26
13 [IpeobpazoBanue paroHAIBHBIX bu6bnuorexa [IOK
BBIPAKECHUI https://m.edsoo.ru/7f42ded4
_ N bu6nuoreka [IOK
14 Dymxupa y = ke /x u € rpagux https://m.edsoo.ru/7f42e0be
N bubmoreka [IOK
1 ) =k
> yHKIHA Y /% u e€ rpadpux https://m.edsoo.ru/7{42¢262
16 KonTtponsHas padora Ne2 o reme bu6nuorexa LIOK
"IIpousBeneHre U 4acTHOE Apobeit” https://m.edsoo.ru/7f4354a4
17 JlelicTBUTENBHBIE YKCIIA Bubnmorexa [IOK
https://m.edsoo.ru/7f436098
KBagpaTHbie KOpHH.
18 Apudmernueckuil KBaJpaTHBII bubnmorexa LOK
P AP https://m.edsoo.ru/7f435648
KOpEHb
KBagpaTHbie KOpHH.
19 Apudmernaeckuii KBaJpaTHBIN bubmorexa OK
P P https://m.edsoo.ru/7f435648
KOPEHb
but6mmoreka [IOK
2 =
20 YpasHenne x* =a https://m.edsoo.ru/7f435648
)1 Haxoxxnenne npuOnmkEHHBIX bubmunoreka LIOK
3HAYEHUU KBAJIPATHOT'O KOPHS https://m.edsoo.ru/7f43599a
bubmunoreka LIOK
22 o =
YHKOL Y v https://m.edsoo.ru/7f435ed6
3 KBanpaTHslii KOpeHb U3

MPOM3BENICHUS U IPOOH



https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
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/7f43599a
https://m.edsoo.ru/7f435ed6

24

KBaznpaTHbIil KOpEHb U3 CTENEHU

Kontponbnas padota Ne3 mo teme

but6mmoreka [IOK

25 "Ap anfeTquCKHH KBapaTHbH https://m.edsoo.ru/7f42fd38
KOpEHb
Boinecenne MHOXKHUTENS 3a 3HAK
26 KOpHsi. BHeCceHne MHOKHUTEIIS 0T bubmmorexa LOK
https://m.edsoo.ru/7f42fd38
3HAK KOpHS
Boinecenne MHOXKHUTENS 3a 3HAK
27 KOpHsi. BHeCceHne MHOKHUTEIIS 0T buGnnorexa LIOK
https://m.edsoo.ru/7f42ec80
3HAK KOpHS
73 [IpeoOpazoBanue BBIpAXKEHHIA, Bu6muotexa [JOK
COIEpIKALIUX KBAaIpaTHBIE KOPHU https://m.edsoo.ru/7f430382
79 [IpeoOpa3zoBanue BBIpaXKEHUH,
coJiepKallnX KBaJpaTHble KOPHU
30 [IpeoOpazoBanue BhIpaKEHUH,
coJiepKalliX KBaJpaTHbIe KOPHU
KonTtponbHast padora Ne4 o reme
31 "IIpuMeHeHnEe CBOMCTB Bu6muotexa [JOK
apuMETHIECKOTO KBaPATHOTO https://m.edsoo.ru/7f4308e6
KOpHS"
32 Henomnnele kBagpaTHbIie ypaBHEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f430a8a
33 Henonnbie KBaipaTHBIC YpaBHEHUS bubmorexa [IOK
https://m.edsoo.ru/7f430144
14 ®opmysa KOpHEH KBaIpaTHOTO Bu6muotexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f430f44
35 dopMya KOpHEW KBaIpaTHOTO bu6nuorexa [IOK

ypaBHEHUS

https://m.edsoo.ru/7f43128¢



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c

bubmunoreka LIOK

36 Peuterre sazas https://m.edsoo.ru/7f4315c0
bu6nuoreka [IOK
37 Peuterre sazas https://m.edsogru/7f43 18c2
bu6nuoreka [IOK
38 Teopena Buera https://m.edsogru/7f43 1a20
bu6nuoreka [IOK
39 Teopena Buera https://m.edsocL>.Iru/7f43259c
KonTtponsHas padota Ne5 o reme
40 "KBagpaTtHoe ypaBHEHUE U €T0O Bubmmorexa [IOK
; https://m.edsoo.ru/7f432736
KOpHU
41 KBanpaTHbIii TpEXWIEH U €r0 KOPHU bubnmorexa LOK
https://m.edsoo.ru/7f432736
42 KBaznpaTHbIii TpEXWIEH U €r0 KOPHU bubmmorexa LOK
https://m.edsoo.ru/7f431d36
43 PaznoxeHue kBaapaTHOro TpEXuiieHa bu6nuoreka [IOK
HAa MHOXXUTEIU https://m.edsoo.ru/7f42eela
44 Pa3znoxxenne kBagpaTHOro TpEXUieHa bubmmoreka [JOK
Ha MHOKUTEIIHN https://m.edsoo.ru/7f42eela
45 Pasnoxxenue kBagpaTHOro TpéxujieHa Bu6muotexa [JOK
Ha MHOKUTEJIHN https://m.edsoo.ru/7f42eela
46 Pemienne npoOHBIX palliOHATBHBIX bu6nuorexa [IOK
YPaBHEHHMU https://m.edsoo.ru/7f42f158
47 Pemenme npoOHBIX palliOHATBHBIX bubmmoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f42£316
43 Pemenne npoOHBIX pallnOHATBHBIX Bu6muotexa [JOK
YpaBHEHUHU https://m.edsoo.ru/7f42f5a4
49 Pemienune npoOHBIX palliOHATBHBIX bubmmoreka [JOK



https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4

YpaBHEHHI https://m.edsoo.ru/7{42fef0
bu6nuoreka [IOK
50 Penterrte 3aza ! https://rn.edsocL).Im/7f43OO76
bubmmoreka [JOK
31 Penterrte 3aza ! https://m.edsofm/7f430542
5 VYpaBHeHuUe ¢ IByMs IEPEMEHHBIMU U 1 bubmmoreka [JOK
ero rpapuk https://m.edsoo.ru/7f43¢3d0
53 YpaBHEeHUE C IByMs IEPEMEHHBIMU U 1 bu6nuoreka [IOK
ero rpaduk https://m.edsoo.ru/7f4328c6
HccnenoBanue cuctem aB
54 HI/IHeﬁin YpaBHEHU U (f[ ﬂzxyMﬂ 1 bubmorexa [IOK
https://m.edsoo.ru/7f432bbe
NepEeMEHHBIMU
HccnenoBanue cucrem aB
55 HHHGﬁiBIX YpaBHEHUH cﬂ ):[f;MsI 1 bubmorexa [IOK
https://m.edsoo.ru/7f42f75¢
NepEeMEHHBIMU
56 I'paduueckuii ciocod pemeHus | bu6bnuorexa [IOK
CUCTEM ypaBHEHUU https://m.edsoo.ru/7f42£8f6
57 ['padpuaeckuii cnoco pemeHus 1 bu6nuoreka [IOK
CHCTEM ypaBHEHUI https://m.edsoo.ru/7f43012
58 Anrebpanueckuii crocod peneHus |
CHCTEM ypaBHEHUI
59 Anrebpanueckuit fnoco6 pelieHus |
CHUCTEM ypaBHEHUH
60 Pemenue 3agau 1
61 Pewienue 3amau 1
62 Pemenue 3agau 1
63 Pemenue 3amau 1
64 Kontponbnas padora Ne6 o teme " 1



https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

KBanparusiii Tpéxuwien. J[pobHbie
palOHAIbHBIE YPAaBHEHUS.
YpaBHEeHMs ¢ IByMsI IEPEMEHHBIMU U
UX CHCTEMBI"

65 UucnoBble HEPABEHCTBA
66 CBolicTBa YHMCIOBBIX HEPABEHCTB bubnmorexa LOK
https://m.edsoo.ru/7f43d6d6
67 CBolicTBa YMCIIOBBIX HEPABEHCTB bubmmorexa LOK
https://m.edsoo.ru/7f43d6d6
68 CroxeHue 1 yMHOKEHUE YUCIOBBIX
HEPaBEHCTB
69 [Tepecevenne u 00beAMHEHUE
MHO>KECTB
70 UYucnoBble TPOMEXKYTKH
71 Pemenne H(ipaBeHCTB C OIHOU
epeMEHHOM
7 Pemenue H(ipaBeHCTB C OIHOU
epEeMEHHOI
7 Pemefme CHUCTEM HvepaBeHCTB c
OJIHOM TIepEeMEHHOMI
74 Pemenue cucteM HEpaBEHCTB C bu6nuoreka [IOK
OJHOM EPEMEHHOU https://m.edsoo.ru/7f42¢692
Kontposbnas padota No7 o teme
75 "YucoBble HEPABEHCTBA U UX bubmmoreka [JOK
cBoiicTBa. HepaBeHcTBa ¢ 0/1HOM https://m.edsoo.ru/7f42c¢840
MIEPMEHHOMN U UX CUCTEMBI"
76 Oynknus. O0IacTh ONpPEaeTICHUS U

MHO’KECTBO 3HAUeHUN (QYyHKLIUU



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840

77 Oynkuus. O6iacTb onpeaeIeHus U Bu6muotexa [JOK
MHOKECTBO 3HAYCHUHN (HYHKIIHH https://m.edsoo.ru/7f42cb88
. bubmoreka [{OK
78 Crofictea dynximn https://m.edsoo.ru/7f42cd2¢c
79 CgoiicTBa (pyHKINU
N bu6mmoreka [IOK
80 CrolicTsa QysKim https://m.edsoo.ru/7f42c9e4
but6mmoreka [IOK
1 . G
8 CBoficTBa MHKCHHON yHKIHH https://m.edsoo.ru/7f42c9¢e4
82 CpoiicTBa mMHEHHON QYHKINU
. N but6mmoreka [IOK
83 C
BOHCTBA JMHCHHON (yHKIyH https://m.edsoo.ru/7f433¢c12
but6mmoreka [IOK
4 . G
8 CrolicTsa mmHeiHOM dyHicin https://m.edsoo.ru/7f433d84
CroiictBa pyHKIMit y = [1/[1 my =
85
\in
CroiictBa pyHKIMi y = [1/[1 my =
86
VO
CgoiictBa pynkuud y = [1/[1 ny =
87
\in
CroiictBa pyHKIM y = [1/[1 my =
88
VO
Kontponbras padota Ne§ mo teme
89 "®dyukuuda u e€ corctBa. CBoiicTBa
HEKOTOPBIX BUIOB QyHKITAN"
90 OrnpezenieHne CTENEHH C LETbIM bubnmoreka [JOK
OTpHULIATEIILHBIM MTOKa3aTeIeM https://m.edsoo.ru/7f434bbc
91 CBoiicTBa CTENEHHU C LIEJIBIM



https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc

IIoKa3aTcjiem

9 CBoliCTBa CTETICHU C IEIbIM bubnuoteka [JOK
MoKa3aTejieM https://m.edsoo.ru/7f4343¢e2
93 [TonsTHE CTaHAAPTHOI'O BHUAA YHCIA bubmorera [IOK
Hap A https://m.edsoo.ru/7f434572
94 Pemenue 3agau ¢ 0oabIIIMH B bubmuotexa [JOK
MaJbIMHU YHACIaMHU https://m.edsoo.ru/7f434d38
95 Pemenue 3agau ¢ OOIBIIUMH U bubmunoreka LIOK
MaJbIMHU YHCIaMH https://m.edsoo.ru/7f4371aa
KonTtponsHas padora Ne9 o reme
96 "CreleHb C 1eIbIM ToKa3areaeM" / bubmorera [IOK
. H https://m.edsoo.ru/7f434eb4
Bcepoccuiickas mpoBepouHas paboTa
IToBTOpEHKE OCHOBHBIX MOHSATUNA U
97 METOJI0OB KypcOB 7 U 8 KJIaCCOB,
o0o0menue 3Hanuit / Beepoccuiickas
npoBepoyHas pabota
IToBTOpEHKE OCHOBHBIX MOHSATUNA U
98 METOJ0B KypcoB 7 1 8 KJ1accoB bubmorera [IOK
7108 KYP . ’ https://m.edsoo.ru/7f43736¢
000011IeH1Ee 3HAHWIT
IToBTOpEHKE OCHOBHBIX MOHSATUN U
99 METOJ0B KypcoB 7 1 8 KJ1accoB bubmorexa HOK
7108 KYP . ’ https://m.edsoo.ru/7f437510
000011IeH1Ee 3HAHWIT
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
100 METOH0B KypcoB 7 1 § KJ1accoB bubmorexa HOK
7108 KYP . ’ https://m.edsoo.ru/7f4376b4
000011IeH1Ee 3HAHWIT
[ToBTOpEHNE OCHOBHBIX MOHSATUH H
but6mmoreka [IOK
101 METO/IOB KypCOB 7 U 8 KJIacCOB,

000011IeH1E 3HAHUI

https://m.edsoo.ru/7f436b88



https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88

102

[ToBTOpEHNE OCHOBHBIX TOHATHI U
METOJI0OB KypcOB 7 U 8 KJIaCCOB,
000011IeH1Ee 3HAHWIT

bubmunoreka LIOK
https://m.edsoo.ru/7f437858

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

10



https://m.edsoo.ru/7f437858

9 KJIACC

Ne i/

Tema ypoka

KoanuecTBOo 4acoB

KonTposabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

JlaTa
H3ydeHusl

JJIeKTPOHHbBIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcsbl

JewcTBus HaJ AW CTBUTEILHBIMHU
YHUCIIAMU

JleicTBus HajJ AEHCTBUTEILHBIMU
YUCIIaMHU

JleicTBus HajJ AEWCTBUTEILHBIMU
qycJiaMu

CpaBHEHHE NEHCTBUTENBHBIX YHUCEI

CpaBHeHHE TEUCTBUTEIBHBIX YUCEI

CpaBHEHHE NCHCTBUTENBHBIX YHUCEIT

[TorpemHoCTh U TOYHOCTH
npUOIIMKEHUS

KonTtponbnas padora Ne 1 o teme
«J1eCTBUTENBHBIE YUCIIA

Pa3mepbl 00bEKTOB OKPYKAIOIIETO
MUpa ¥ [UTUTEITBHOCTD TIPOIIECCOB B
OKpY’KaloleM MUpe

10

Pa3mepbl 00bEKTOB OKPYKAIOIIETO
MUpa ¥ [UTUTEITBHOCTD TIPOIIECCOB B
OKpY’KalolieM MUpe

bubmorex [IOK
https://m.edsoo.ru/7f43bf66

11

[IpakTuKO-OpHMEHTUPOBaHHBIE 3a7aun

12

[IpakTuKO-OpHMEHTUPOBaHHBIE 3a7a4n

bu6mmoreka [IOK
https://m.edsoo.ru/7f43¢542



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

KonTtponbnas padora Ne 2 o teme

13 «ITpunoxxeHuss MaTEMaTUKH B buommorexa LIOK
https://m.edsoo.ru/7f43c¢542
pEaTbHOM KU3HK PRLEE0e 2
14 ColicTBa YETHOCTH M HEYETHOCTHU bubnuoteka [JOK
byHKIUI https://m.edsoo.ru/7f43¢3d0
15 CBoiicTBa YETHOCTH U HEUETHOCTH bubnuoteka [JOK
byHKIMMA https://m.edsoo.ru/7f43¢3d0
16 ['paduiku u cBOCTBA HEKOTOPHIX
BHUJIOB (DYHKITHI
I'paduku 1 cBOICTBa HEKOTOPBIX
17 BUJIOB (DyHKIUH
I'paduku u cBOICTBa HEKOTOPBIX Bu6miorexa LIOK
18 i
BUJIOB QyHKIMH https://m.edsoo.ru/7f43c9b6
['padwiku u cBOCTBA HEKOTOPHIX BuGnorexa [TOK
19 i
BUIOB (yHKIMH https://m.edso0o.ru/7f43c9b6
20 Dynkiusa y = ax 2 , eé rpauk u
CBOMCTBA
dyskims y = ax >, eé rpaduk u
21 CBOMCTBa
Dynkiusa y = ax 2 , eé rpaguk u
22 CBOMCTBA
2 I'padux Gpysxiumii y=ax>+nuy=
a(x —m)?
24 I'paduk Qynxiuit y =ax’>+nuy= bu6nuorexa [IOK

a(x —m)?

https://m.edsoo.ru/7f43d0b4



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4

I'padux Gpysximii y=ax?+nuy=

Bbubmunoreka LIOK

25 —m)?2
a(x —m) https://m.edsoo.ru/7f43d0b4
26 [TocTpoenue rpaduka KBaapaTHIHON
byHKIUHA
[MocTpoenue rpaduka KBaapaTHUHON
27 byHKIUHA
[TocTpoenue rpaduka KBaIpaTHIHON
28 byHKIUHA
29 KonTtponbHas padora Ne 3 o teme
«DYyHKINU U UX TpahuKm»
N but6mmoreka [IOK
30 Llenoe ypaBHEHHE U €TI0 CBOWCTBA hitps://m.cdsoo.ru/7f43d23a
but6mmoreka [IOK
31 JlpoOHBbIe parMoHaIbHbIE ypaBHEHUS hitps://m.cdsoo.ru/7f43d55a
32 JpobHble palnoHalbHbIE YpaBHEHUS
33 JpoOHble palinoHalbHbIE YPaBHEHUS
34 Pemenue TekcToBBIX 3a/1a4 ¢
MOMOUIBIO YPABHEHMI
Pemenue TekcToBBIX 3a/1a4 ¢
35 MMOMOLIBIO YPABHEHHI
Pemenue TekcToBbIX 3a/1a4 ¢
36 MOMOUIBIO YPABHEHMI
17 Kontponbnas padota Ne 4 mo teme

«YpaBHEHUS C OAHON IEPEMEHHOIN»



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

Pewienne HepaBeHCTB BTOPOM CTENIEHU

38
C OJIHOM IEpEMEHHOM
39 PeuieHne HepaBeHCTB BTOPOM CTENIEHU bu6nuorexa [IOK
C OZHOM NIEPEMEHHOMN https://m.edsoo.ru/7f43ad5a
40 Pemienne HepaBeHCTB METOIOM bubnmoreka [JOK
WHTEPBAIIOB https://m.edsoo.ru/7f43af08
Pewienne HepaBeHCTB METOIOM Bu6anorexa [IOK
41
MHTCPBAJIOB https://m.edsoo.ru/7f43af08
Pemenne HepaBeHCTB METOAOM BuGmorexa [IOK
42
MHTCPBAJIOB https://m.edsoo.ru/7f43af08
43 KonTtponbnas padora Ne 5 o teme
«HepaBeHcTBa ¢ OHON ITEPEMEHHON»
44 VYpaBHEHHE ¢ IBYMS IEPEMEHHBIMU U
ero rpaduk
VYpaBHEeHME ¢ ABYMsI IEPEMEHHBIMU U
45 ero rpaduk
VYpaBHEHHE € IBYMS IEPEMEHHBIMU U BuGnorexa [TOK
46
ero rpaduk https://m.edsoo.ru/7f43b098
47 Pemenue cucrem ypaBHeHUH ¢ AByMS bu6nuoreka [IOK
[IEpEMEHHBIMU https://m.edsoo.ru/7f43b21e
Pemenue cucrem ypaBHeHUH ¢ AByMS Bu6norexa [TOK
48
TICpCMCHHBIMU https://m.edsoo.ru/7f43b5a2
Pemenue cucrem ypaBHeHUH ¢ AByMS
49

MNEPCMCHHBIMU



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2

HccnenoBanue CUCTEMBI IBYX
JIMHEWHBIX YPaBHEHUH C IBYMSI

50
IIEPEMEHHBIMHU
HccnenoBanue cucTeMsl IBYX
51 JIMHEWHBIX YPaBHEHUM C IBYMSI bubimoreka [LIOK
TIepEMEHHBIMU https://m.edsoo.ru/7f43b098
HccnenoBanue CUCTEMBI IBYX
5 JIMHEUHBIX YPABHEHUH C ABYMs
IIEPEMEHHBIMU
Pemenue 3ama4 ¢ MOMOIIBIO CUCTEM
53 ypaBHEHU BTOPOM CTETIEHU
o Pemenune Eaz[aq c lUTOMOH.IbIO CUCTEM Bu6nuorexa LIOK
YPpaBHCHIH BTOPOU CTCICHH https://m.edsoo.ru/7f4396¢c6
s Pemenune Eaz[aq c lvTOMOH.IbIO CUCTEM Bu6nuorexa LIOK
YPaBHCHIH BTOPOH CTCICHN https://m.edsoo.ru/7f439842
iy Pemenue iaz[aq c leMOLHLIO CUCTEM Bu6miorexa LIOK
YPaBHCHIH BTOPOH CTCICHN https://m.edsoo.ru/7f4399b4
57 HepasencrBa ¢ 1ByMsl IEpeMEHHBIMU Bu6muotexa [JOK
https://m.edsoo.ru/7f439eb4
53 HepasencrBa ¢ 1ByMsl IEpeMEHHBIMU Bu6muotexa [JOK
https://m.edsoo.ru/7f43a03a
59 HepasencrBa ¢ 1ByMsl IEpeMEHHBIMU Bu6muotexa [JOK

https://m.edsoo.ru/7f43alac



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac

HepasencrBa ¢ 1ByMsl IEpeMEHHBIMU

bubmunoreka LIOK

60
https://m.edsoo.ru/7f43a3le
61 HepaBeHcTBa ¢ AByMsI NepeMEHHBIMU bubmuoteka [JOK
https://m.edsoo.ru/7f43a526
CucTemMbl HEpaBEHCTB C JIByMS
62 epeMEHHBIMHU
CucreMbl HEpaBEHCTB C IBYMSI
63 NePEeMEHHBIMU
CucreMbl HEpaBEHCTB C IBYMSI
64 NePEeMEHHBIMU
CucTemMbl HEpaBEHCTB C JIByMS
65 epeMEHHBIMHU
CucreMbl HEpaBEHCTB C IBYMSI
66 NePEeMEHHBIMU
CucreMbl HEpaBEHCTB C IBYMSI
67 NePEeMEHHBIMU
CucTemMbl HEpaBEHCTB C JIByMS
68 epeMEHHBIMHU
Kontponbnas padota Ne 6 mo Teme
69 «YpaBHEHUS U HEPABEHCTBA C ABYMS bubmmorexa LOK
P p By https://m.edsoo.ru/7f43ab84
ePEMEHHBIMI
but6mmoreka [IOK
70 ITocnenoBarensHOCTH
A https://m.edsoo.ru/7f43e6¢6
71 Onpenenenne apupmMeTHIeCKOi bubmuoreka [JOK



https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6

nporpeccu. opmyna n-ro 4iaeHa
apuMeTUIECKON MPOTPECCUU

https://m.edsoo.ru/7f43ebda

Omnpenenenue apuMeTHIECKOM

bu6mmoreka [IOK

72
nporpeccu. Gopmyna n https://m.edsoo.ru/7f43ed7e
Omnpenenenue apuMeTHIECKOM Bu6miorexa [IOK

3 nporpeccun. Gopmyra n https://m.edsoo.ru/7f43£3b4
®opmysa CyMMBI IEPBIX N YJIEHOB Bu6miorexa [JOK

74 apuMeTHHeCKOil mporpeccHn https:/m.edsoo.ru/7f43f58a
®opMmyia CyMMBI IIEPBBIX N YJIEHOB Bu6nuoreka [IOK

75 apupMETHYECKOiT porpeccuu https://m.edsoo.ru/7f43ef2¢
®opMmyia CyMMBI IIEPBBIX N YJIEHOB Bu6nuoreka [IOK

76 apu(MeTHHecKoi porpeccHn https://m.edsoo.ru/7f43f0c6

77 KonTponbhas padorta Ne 7 o reme bubnmoreka [JOK
«Apudmerndeckas mporpeccus» https://m.edsoo.ru/7f43{72¢
Onpenenenne reoMeTpUIECKOM Bu6smoreka [JOK

78
nporpeccuu. Popmyrna n https://m.edsoo.ru/7f43f8a0
OnpeneneHre reoMeTpuIeCcKOn

79 nporpeccuu. @opmysa n
OnpeneneHre reoMeTpuIeCcKOn

80 nporpeccuu. opmyia n
®dopMyna CyMMBI IIEPBBIX N YWICHOB

81

TrE€OMETPUUECKOI MPOTrpeccun



https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0

®dopMyna CyMMBI IIEPBBIX N YWICHOB

Bbubmunoreka LIOK

82 i
TCOMCTPHHCCKON MPOrPecCHit https://m.edsoo.ru/7f43fe0e
0 ®dopmyna cyMMI:I MEPBBIX N YICHOB Bu6muorexa LOK
TCOMCTPHHCCKON MPOrPecCHit https://m.edsoo.ru/7f4401a6
%4 KonTtponsHas padora Ne 8 o teme bu6nuorexa [IOK
«I"'eomeTpudeckast Iporpeccus» https://m.edsoo.ru/7f4404{8
IToBTOpEHKE OCHOBHBIX MOHSATUN U
85 METOJIOB KypCOB 7-9 KJ1accoB,
000011IeH1Ee 3HAHWIT
[ToBTOpEHNE OCHOBHBIX MOHSITHI U
86 METOJIOB KypCOB 7-9 KJ1acCoB,
000011IeH1Ee 3HAHWIT
[ToBTOpEHNE OCHOBHBIX MOHATHI U
87 METO/IOB KypcOB 7-9 KI1accoB,
00001IeHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHSITHI U
88 METOJ10B KypcoB 7-9 KJ1accos, bubmorexa [IOK
0000IIIeHrEe 3HAHMI https://m.edsoo.ru/7f443b12
IToBTOpEHKE OCHOBHBIX MOHSTUN U
89 METOJIOB KypcoB 7-9 Ki1accos, bu6morexa LIOK
06001IeHrE 3HAHMI https://m.edsoo.ru/7f443cd4
[ToBTOpEHNE OCHOBHBIX MOHSITHI U
90 METO/IOB KypcOB 7-9 KJ1accoB, bu6mmoreka [IOK

000011IeH1Ee 3HAHWIT

https://m.edsoo.ru/7f443fea



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea

[ToBTOpEHNE OCHOBHBIX OHATHI U

91 METOJIOB KypcoB 7-9 Ki1accos, bu6morexa LIOK
000011IeH1Ee 3HAHWIT https://m.edsoo.ru/7f4441ca
IToBTOpEHKE OCHOBHBIX MOHSATUN U

92 METOIOB KypcoB 7-9 Ki1accos, bubmnoreka IIOK
000011IeH1E 3HAHUI https://m.edsoo.ru/7f444364
[ToBTOpEHNE OCHOBHBIX MOHSATUH U

93 METOJIOB KYPCOB 7-9 KIIacCcoB, bu6morexa IIOK
000011IeH1Ee 3HAHUIT https://m.edsoo.ru/7f444612
IToBTOpEHKE OCHOBHBIX MOHSTUN U

94 METOJIOB KypcoB 7-9 Ki1accos, bu6morexa LIOK
000011eHUe 3HAHUI https://m.edsoo.ru/7f444a94

95 Hrorosast kKoHTpoJIbHAs paboTa Bubnuoreka LIOK

https://m.edsoo.ru/7f444c56
[ToBTOpEHNE OCHOBHBIX MOHSATUH H

96 METOJIOB KYPCOB 7-9 KIIaccoB, bu6morexa IIOK
000011IeH1Ee 3HAHWIT https://m.edsoo.ru/7f444{44
IToBTOpEHKE OCHOBHBIX MOHSATUNA U

97 METOJIOB KypcoB 7-9 KJ1accos, bu6morexa LIOK
000011IeH1E 3HAHUI https://m.edsoo.ru/7f44516a
[ToBTOpEHNE OCHOBHBIX MOHSATUH U

08 METOJIOB KYPCOB 7-9 KIIacCoB, bu6morexa IIOK
000011IeH1E 3HAHUI https://m.edsoo.ru/7f4452¢e6

99 IToBTOpEHKE OCHOBHBIX MOHSTUN U bubnuoteka [JOK



https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6

METOJI0B KypcoB 7-9 kitaccos,
000011IeH1Ee 3HAHWIT

https://m.edsoo.ru/7f445516

IToBTOpEHKE OCHOBHBIX MOHSATUN U
METOJIOB KypCOB 7-9 KJ1accoB,

100 1
000011IeH1Ee 3HAHWIT
[ToBTOpEHNE OCHOBHBIX OHATHI U

101 METOJI0B KypcoB 7-9 Ki1accos, 1
000011eHNE 3HAHUI
IToBTOpEHKE OCHOBHBIX MOHSATUNA U

102 METOJIOB KypCOB 7-9 KJ1accoB, 1
000011IeH1Ee 3HAHUIT

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME



https://m.edsoo.ru/7f445516




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

7 KJIACC

Kon
NpoBepPsieMOro
pe3yJjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTaThl 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

1

Yucna ¥ BEIUMCIIEHUS

1.1

BBIHO.HH}ITB, coucrasa YCTHBIC u IIMCBbMCHHBIC HpI/IéMBI,

apudmeTnyeckue AeUCTBUS C PAllMOHAIBHBIMU YHCIaAMU

1.2

HaxomuTe ~ 3Ha4YeHWsT  YMCIOBBIX  BBIPQXKCHHWM,  IPUMEHATH
pa3HooOpa3Hble CIIOCOObI U MPUEMBI BEIYUCICHHS 3HAYCHUN JAPOOHBIX

BBIPOKECHHH, COJEPKANX OOBIKHOBEHHBIC U JCCATUYHBIC TPOOH

1.3

[lepexomute oOT oOmHOW (OpPMBI 3amUCH YUCET K JIPYyrou
(mpeoOpa3oBbIBaTh  JAECATUYHYIO  JpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCSATHYHYIO, B YAaCTHOCTH, B OECKOHEUYHYIO

JECSITHYHYIO IPOOB)

1.4

CpaBHI/IBaTB " ynopsaa0o4uBaTh paliluOHaJIbHbIC YUCIIa

1.5

OKpyrisTh yncna

1.6

BBINONMHATE NPUKUAKY W OLEHKY pe3yjbTaTa BBIYMCIICHUH, OLICHKY
3HAQYEHWM YHUCIIOBBIX BBIPDAKCHWM. DBBIIONHATE  JIEHCTBUSA €O

CTCIICHAMMU C HATYpaJIbHBIMHU IMOKa3aTCIIIMU

1.7

HpI/IMeHHTB INpU3HAKU ACJIUMOCTH, Pa3IOKCHUEC Ha MHOXHUTCIA

HaTypAJIbHBIX YHCEI

1.8

Pemlate  NpakTUKO-OpUEHTUPOBAHHBIE  3aJayd, CBA3AHHBIE C
OTHOILICHHEM BEJIMYHH, IIPONOPLUUOHAIBHOCTBIO BEJIMYHH,
MIPOLICHTAMH, WHTEPIPETUPOBATh pPE3yJIbTaTbl pelIeHUs 3anad ¢
Y4E€TOM OTPaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pPacCMaTpUBAEMBIX

00BEKTOB

AnrebpanuecKue BHIPAKCHHS

2.1

Hcnonb3oBath anredpandyeckyr0 TEPMHHOJOTHIO M  CHMBOJIHKY,

PUMEHSATH €€ B IPOLIecce OCBOSHHS YUeOHOro Marepuasia




2.2

Haxomuth 3HaueHuss OYKBEHHBIX BBIPAKEHUH TMPU  3a/laHHBIX

SHAYCHUAX MMCPCMCHHBIX

23

BremonHATh HpGO6p&30BaHI/IH [CJIOI0 BBIPpAXKCHUA B MHOTI'OYJICH

MPUBEJACHUEM MOJIOOHBIX CIaraeMbIX, PACKPBITUEM CKOOOK

24

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

pasHoCTH

2.5

OcymecTBIATh pa3ioKeHNe MHOTOYJICHOB HA MHOXKHUTEIHN C IOMOIIBIO
BBIHECEHHSI 32 CKOOKH OOIIET0 MHOXHTEJS, TPYINITUPOBKU CIaracMbIX,

MpUMEHEeHUsI (HOPMYIT COKPAIIEHHOTO YMHOKEHUS

2.6

[TpumensTh mpeodpazoBaHUsI MHOTOUICHOB JJISl PEIEHUS Pa3IMUHbIX

3aa4 U3 MaTeMaTukKu, CMCKHBIX IMTPEAMCTOB, 13 peaHBHOﬁ IMPAKTUKU

2.7

Hcnonb30BaTh CBOMCTBA CTEMEHEW € HATypaJbHBIMHU IOKa3aTeJsIMU

111 IpeoOpa30BaHUs BHIPAXKECHUN

YpaBHEHHUs U HEPABEHCTBA

3.1

Pemate JsMHEVHBIE YpaBHEHHs C OJHOM IIEPEMEHHOW, IPUMEHSA
IIpaBWJIa MEepeXoaa OT UCXOJHOTO ypaBHEHHS K PAaBHOCWIBHOMY €MY.

[IpoBepsTh, ABAAETCS JIU YUCIO KOPHEM YPABHEHUS

3.2

[IpumensaTh rpaduueckue METOAbl TMPU  PEIICHHH JIMHEHHBIX

YPaBHEHUU U UX CUCTEM

33

[TonGupath mpUMepsI Hap YKCe, SBISIONINXCS PEIIeHHEeM JTMHEHHOTO

YpaBHCHUA C ABYMS NICPCMCHHBIMHA

3.4

CtpouTh B KOOPJAMHATHON IJIOCKOCTHU TpauiK TUHEHHOTO YpaBHEHUS C
IBYMSI TEPEMEHHBIMH; MOJIb3YSICh TPaQUKOM, MPHUBOIUTH MPUMEPHI

pellIeHns ypaBHEHUS

3.5

Pemates cuctemMbl IBYX JTUHEMHBIX YPAaBHEHUM C IBYMs IEPEMEHHBIMU,

B TOM 4HUCIIE TpapUUECKu

3.6

CocTaBiATh U pemarh JUHEHHOE ypaBHEHUE WIH CUCTEMY JIMHEHHBIX
YPaBHEHHH 110 YCIIOBUIO 3aJa4, HHTEPIPETUPOBATh B COOTBETCTBUH C

KOHTEKCTOM 3aJ]a4¥ I10JIy4YEHHBIN pe3yJIbTar

Koopaunats! u rpadpuku. OyHKIIMHA

4.1

N300paxaTh Ha KOOPIMHATHOM MpPSIMON TOYKH, COOTBETCTBYIOIIHE
3aJaHHBIM KOOPJAMHATaM, JIy4H, OTPE3KH, HHTECPBAJbl, 3alMCHIBATh

YU CJIOBBIC ITPOMECIKYTKH HA anre6pa1/1qec1<0M SI3BIKC




4.2

OrMeyaTp B KOOpI[I/IHaTHOI\/'I INIOCKOCTH TOYKH TIIO 3aJaHHBbIM

KOOpJAMHATaM

4.3

Crpoutsb rpaduku IuHEHHBIX QyHKUUNA. CTpOUTh TpapuK PYHKIUHU Y

= [x]

4.4

OnuceBaTh ¢ MOMONIBI0 (DYHKIIMH M3BECTHBIC 3aBUCUMOCTH MEXIY
BEJIMYUHAMU: CKOPOCTb, BpPEMsI, PACCTOSHHE, IIEHY, KOJMYECTBO,

CTOMMOCTb, MPOU3BOUTEIHHOCTD, BpeMsi, 00bEM pabOThI

4.5

Haxoauth 3HaueHne GyHKIUHU MO 3HAaYCHUIO €€ apryMeHTa

4.6

[Tonumare rpaduueckuii  crmoco® mMpeaCTaBiIeHUS MW aHajIM3a
uHbOpMalMY, W3BIEKATh M WHTEPHIPETUPOBATh WHPOPMALMIO U3

rpadMKOB peaTbHBIX MPOIECCOB M 3aBHCUMOCTEH

8 KIIACC

Kon
NpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPAMMbI OCHOBHOTI'0 001Iero 00pa30BaHUs

1

Yucia ¥ BEIYUCICHUSA

1.1

Hcnons3oBaTh HavyaJbHbBIE MIPEICTABICHUS 0 MHOJKECTBE
NEHCTBUTENBHBIX YUCEN JIJIsi CPAaBHEHUS, OKPYTJICHUS W BBIUYMCICHHIA,
n300pakaTh JCUCTBUTEIIbHBIC YHCJIA TOYKAaMHU Ha KOOPIWHATHOMN

IpsAIMOI

1.2

[IpuMeHsATH TMOHATHE  APUPMETUYECKOTO  KBAJAPATHOTO  KOPHS,
HaxOJWUTh KBAJpaTHbIE KOPHM, MCIOJIB3Ysl MNP HEOOXOJUMOCTH
KaJIbKYJISATOP, BBIIOJHATH MPEOOpa30BaHMsl BBIPAKEHUH, COEpKaIIUX

KBaJlpaTHbIE KOPHH, UCTIOJIb3Ysl CBOMCTBA KOPHEM

1.3

Hcrmonp30BaTh 3amucH  OOJNBIIMX W MaJIbIX YHCEI C IIOMOIIBIO

JECSITHUHBIX Apobeii u creneneit uncna 10

AnrebpanuecKue BHIPAKCHHS

2.1

[IpuMeHATh TOHATHE CTENEHU C LEJIbIM IOKA3aTeNIeM, BBIIOIHATh
npeoOpa3oBaHus BBIPAKEHUH, COACPKAINIUX CTENEHH C IENBIM

ImoKa3arcjicM

2.2

BbImOnmHATE  TOXKIECTBEHHBIE  MPEOOpa3oBaHMsI  pallMOHAIBHBIX

BBIPQKEHHII HA OCHOBE MpPABUJ JACHCTBUM HAJ MHOTOWICHAMU U




anredpandecKuMu IpoosMu

23

PacknanpiBaTh KBagpaTHBIA TPEXUIIECH HA MHOKHUTEIN

24

[TpumensTh npeoOpa3oBaHUsl BBHIPAKEHUN IS PEIICHUS Pa3IMYHBIX

3aa4 U3 MaTeMaTuKu, CMCIKHBIX IMTPEAMCTOB, 13 peaHBHOﬁ IMPAKTUKNU

YpaBHEHHUs U HEpABEHCTBA

3.1

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

MNEPpCMCHHBIMU

3.2

[IpoBoauTh mpocTeWllIMEe HCCIENOBaHUA YpPaBHEHUHM M CHUCTEM
ypaBHEHHH, B TOM UHCIE C TPUMEHEHHEM TIpapUuecKux
Mpe/cTaBiIeHU (yCTaHaBIMBaTh, UMEET JIU YpaBHEHHE WJIM CHCTEMa

YPaBHEHUH PEILIEHUs, €CIIU UMEET, TO CKOJIBbKO, U IIPOYEE)

3.3

[lepexoguth OT crnoBecHOW  (OPMYTUPOBKM  3amaud K €€
anreOpandeckod MOJENM C MOMOILBIO COCTAaBJICHUS YpaBHEHMs WIN
CUCTEMBbl  ypPaBHEHUMN, WHTEPIPETUPOBATL B  COOTBETCTBUU C

KOHTEKCTOM 3a/1a4¥l MOJIY4YEeHHbIN pe3ynbTar

3.4

[IpuMeHATH CBOKCTBA YMCIIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKH,
pelaTh JIMHENHbBIE HEPABEHCTBA C OJHOM MEPEMEHHOW U X CUCTEMBI,
naBaThb  rpaduuecKkyr0  WUIIOCTPALMI0O  MHOXECTBA  pelleHui

HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIUU

4.1

IlonuMarh ¥ HCIOJIB30BATH q)YHKI_II/IOHa.HBHBIG IIOHATUA U A3BIK
(TepMHHBI, CHMBOJUYECKHE OOO3HAYEHUS), OMPEICIAThH 3HAYCHHUE
(GyHKIMK 1O 3HAYCHHMIO apTyMEHTa, OMpPENesiTh CBOWCTBA (YyHKIHU

o e€ rpaduky

4.2

Ctpouts rpaduku 37eMeHTapHbIX (YHKINN BUA:
y=k/x

kix
, Y =X%, y = X%, y = |[X|, onmuChIBaTh CBOWCTBA YHUCIOBON (YHKIHH 1O €€

rpaduky




9 KIIACC

Kon
NMpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJbTAaThl 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPAMMbI OCHOBHOTI'0 001Iero 00pa30BaHUs

1

Yucna ¥ BEIUUCIIEHUS

1.1

CpaBHuBaTh M YHOPSAOYMBATH PAlMOHAIIBHBIE U HMPpAIMOHAIbHBIE

qucjia

1.2

BreimonHATe apudmeTHueckue IeHCTBUS C pallMOHAIbHBIMUA YUCIIAMU,
coyeTasl YCTHbIE M MUCHbMEHHBIE MPUEMBI, BBIIOIHATH BBIYUCICHUS C

HppalluOHAJIIbHBIMU YU CJIaMU

1.3

Haxonute 3HaueHusi cteneHeld ¢ LENbIMU TOKAa3aTelIsIMU U KOPHEW,

BBIYUCIIATH 3HAUYCHUS YHUCJIIOBBIX BBIpa)KeHI/Iﬁ

1.4

OKpyrisTh 1eHCTBUTENbHBIE YHCIIA, BBIMOIHITh MIPUKUIIKY pe3yabTaTa

BBIYMCIICHH, OLICHKY YMCJIOBBIX BBIPAKEHUN

VYpaBHEHUS 1 HEPABEHCTBA

2.1

Pemate  MHENMHBIE M KBaApaTHbIE YpPaBHEHMS, YPaBHEHUS,

CBOJAIIUECS K HUM, IIPOCTEHIIINE TPOOHO-pAllMOHANIbHBIE YPaBHEHHUSI

2.2

Pemrate cucteMsl IByX JIMHEHWHBIX YPAaBHEHUH C IBYMs IIEPEMEHHBIMU
U CUCTEMBI [IBYX YPaBHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE SABIISACTCS

JIMHEHHBIM

23

Pemate TekcTOBBIE 337ayM aNreOpandeckuM CIIOCOOOM C MOMOILBIO
COCTaBJICHUSI ypPaBHEHUS WIIM CHCTEMBl JBYX YPaBHCHHH C JIBYMS

NEPEMEHHBIMU

24

[IpoBoauTh mpocTeWilIMEe HCCIENOBaHUS YpPaBHEHUH M CHUCTEM
yYpaBHEHHMH, B TOM 4YHCIE C MpPUMEHEHHEM TIpaduyecKux
Mpe/ICTaBIeHUH (HalpuMep, yCTaHaBINBaTh, UMEET JI YpaBHEHUE UITU

CUCTEMa ypaBHEHUH PEIICHHUs], €CITU UMEET, TO CKOJIBKO)

2.5

Pemratp  nuHENHBIE  HEpPaBEHCTBA, KBAJApPATHBICE  HEPABEHCTBA,
M300pakaTh pEIICHHE HEPABCHCTB HA YHCIIOBOW MPSMOM, 3aHCHIBATH

peICHUC C TOMOIIIBIO CUMBOJIOB

2.6

Pemarr, cucTeMbl JIMHEHHBIX HCPAaBCHCTB, CHUCTCMblI HCPABCHCTB,

BKJIFOHAOMME KBAaJApaTHOC HCPABCHCTBO, I/1306pa)KaTB PCIICHUC




CUCTCMbI HCPABCHCTB Ha YHCI0BOM HpHMOI\/'I, 3alMUCbIBATh PCHICHUC C

IIOMOIIBIO CHMMBOJIOB

2.7

Hcmonns30BaTh HCPAaBCHCTBA NPpU PCIICHUHU Pa3JIMYHBIX 3aaa4

OyHKIUU

3.1

PacniosnaBate  QyHKIMM ~ W3ydeHHBIX  BUAOB.  [loka3kiBaTh
CXEMaTHYECKH PACIIOIOKEHUE Ha KOOPAMHATHOM TUIOCKOCTH IpaduKOB
bynakuit Buna: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCUMOCTHU OT

3Ha4eHU’ K03()(PUIIMEHTOB, ONMUCHIBATH CBOWCTBA (PYHKLUIH

3.2

IlokaspiBaTh CXEMAaTUYECKH PpACIOJIOKEHHE Ha  KOOPAMHATHOM
IUIOCKOCTU TpadukoB GyHKUUN Buaa y = VX, y = |X| U OmMUCHIBATh

cBoiicTBa (pyHKITUH

3.3

Ctpoutb u H300paxkaTh CXeMaTH4YeCKH TIpaduKd KBaJIpaTUYHBIX
(GyHKIMH, ONUCBHIBATH CBOWMCTBA KBAJAPAaTUYHBIX (YHKIHMHA 1O UX

rpadukam

34

Pacnio3naBath KBaJapaTW4Hyr0 (YHKIHIO 1O ¢GopMmyle, MPUBOIAUTH
MpUMephl KBAaApAaTUYHBIX (QYHKIUN M3 peaqbHOM >KU3HH, (PU3UKH,

reoMeTpuu

Apudmerndeckas 1 reOMeTpUIecKas Iporpeccuu

4.1

Pacrnio3HaBath apupMeTHYECKyI0 U F€OMETPUUECKYIO IPOTPECCHH TTPH

Pa3HBIX CIIOCcO0ax 3aJaHus

4.2

BBINONHATE BBIYMCIEHUS C HUCMOJNb30BaHUEM (GOPMYN #-TO YJIEHA
apu(METHYECKOW U T€OMETPUYECKON NMPOrpeccHii, CyMMBbI HEpPBbIX N

YJICHOB

4.3

I/I306pa>1<aTL YICHBI MMOCICAOBATCIBHOCTH TOYKAMHU Ha KOOpHHHaTHOﬁ

IIJIOCKOCTH

4.4

Pemrate 3aJa4yu, CBA3aHHBIC C YHCJIIOBBIMHU ITOCICAOBATCIBHOCTIAMU, B
TOM 4YHCIC 3aJa4u U3 peaﬂbHOﬁ KHU3HU (C HCIIOJIB30BaHUEM

KaJIBKYJIATOPA, IU(PPOBBIX TEXHOJIOTHI)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COJEPKAHUSA
1 Yucna v BBIYKCICHUS
JpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0]l OT OAHOH (OpMBI 3amucu
1.1 npoberi k apyroi. IloHsiTHE panMOHAIBHOTO YHWCJA, 3alHUCh, CPAaBHECHHE,
YIOPSAA0YMBAHUE PALIUOHATIBHBIX YHCEN
1o Apudmernueckue IeHCTBUS C pallMOHATBHBIME YnciIaMu. Perienue 3amau u3
' peaybHOM MPAaKTUKHU Ha YacTH, Ha IpoOu
13 CreneHb C HaTypaJbHBIM IIOKa3aTelieM: OIlpeleieHre, IpeodpazoBaHue
' BBIPa)KEHUI Ha OCHOBE OIPEIEICHNUS, 3aUCh OOJIBIINX YHCEI
14 [TpoueHTsl, 3amuch MPOLEHTOB B BHIE ApoOU U ApoOU B BUJIE MPOICHTOB.
' Tpu OCHOBHBIE 33/1a4y HA MIPOLIEHTHI, PEILICHUE 3a7a4 U3 PEAIbHOM MPaKTUKU
s [IpumeHeHre TOpPU3HAKOB  JIE€IMMOCTH, pPa3jOKEHUE Ha  MHOXKUTEIU
' HaTypaJbHBIX YHCET
16 PeanbHble  3aBUCMMOCTM, B TOM 4Mciae TMpsMas M oOpaTHas
' IPONOPLUOHAIIBHOCTH
2 AnrebpanuecKue BHIPAKCHUS
51 IIepeMeHHBIE, YUCIIOBOE 3HAYECHUE BBIPAXKCHUSA C IIEpEMEHHOM. JlonmycTuMbIe
' 3HAYEHHUSI IEPEMEHHBIX
27 [IpencraBneHne 3aBHCHMOCTH MEXIY BEIWYMHAMU B BHUIC (OPMYJIBL.
' Brruncnenus no ¢popmynam
53 [IpeoOpazoBanre  OYKBEHHBIX  BBIPQKEHHUH, TOXKIECTBEHHO  pPaBHbIE
' BBIPAXKECHUS
24 CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTeIeM
5 OpHowieHbl U MHOrouneHsl. CreneHb MHOrowieHa. Cllo)keHue, BBIUUTAHUE,
' YMHO>KEHHE MHOTOYJIEHOB
26 @opMyIbl COKPAIEHHOIO YMHOKEHHUA: KBAAPAaT CYMMBbI M KBaApaT Pa3HOCTH.
' ®opmysa pa3HOCTH KBaApaToB. Pa3inokeHne MHOIOWIEHOB HA MHOXKUTEIN
3 YpaBHeHus




VYpaBHeHHe, KOpEHb ypaBHEHUS, IpaBUjia MpPeoOpa3oBaHUs YpaBHEHUS,

>l PaBHOCUIIBHOCTb YPaBHEHUI
1 JIuneliHOE ypaBHEHHE C OJHOW IMEPEMEHHOW, YUCIO KOPHEW JIMHEWHOIO
' ypaBHEHUS, PEUICHNE JIMHEUHBIX YpaBHECHUI
13 CocraBieHue ypaBHEHUM MO YCJIOBHIO 3a7a4yu. PellieHne TeKCTOBBIX 3a/1ad ¢
. MMOMOLIBIO YPABHEHHI
34 JluneliHOE ypaBHEHUE C IBYMS TIEPEMEHHBIMU U €ro rpaduk
Cucrema [ByX JMHEMHBIX YpaBHEHHUH C JByMs INEepeMEHHBbIMU. PelieHue
3.5 CUCTEM YpaBHEHHI criocoOOM MOJACTaHOBKH. [IpuMepsl perieHus: TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpadpuku. @yHKIIUN
4.1 Koopaunara Touku Ha ipsiMoi
42 UucnoBbie mpoMexyTKU. PaccTosiHue MeXay ABYMsI TOUKAaMU KOOPJIUHATHOM
' IPsIMOi
43 [IpsmoyronpHas cuctema koopauHaT, ocu Ox u Oy. Abcuucca U opAWHATA
' TOYKHM HAa KOOPJAWHATHOM IJIOCKOCTH
44 [Ipumeps! TpadukoB, 3amaHHbIX (GopMynamu. UTeHune rpaduKoB peaabHBIX
' 3aBUCUMOCTEN
4.5 [Tonsitue pynkuuu. I'paduk Gynkuu. CBolicTBa PyHKITUN
4.6 Jlunetinas pynkmus, e€ rpaduk. 'paduk pyHkImm y = [X|
47 ['paduueckoe pemieHue JHUHEWHBIX YpPaBHEHMM M CHCTEM JIMHEHHBIX
' ypaBHEHUU
8 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAepPKAHUA
1 Yucna v BBIYUCICHUS
. KBampatnelii koperb u3 uwcna. lloHstne 00 HppalMOHAIBHOM YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS HPPALMOHAIBHBIX YHCET
CpoiicTBa apupMETHYECKUX KBaJIpaTHBIX KOPHEH W WX MPUMEHEHHE K
1.2 peoOpa30BaHUI0 YUCIIOBBIX BBHIPAKEHUHN M BBIYHCICHUSM. J|eHCTBUTEIbHBIE
yucia
1.3 CreneHb ¢ 1eNnbIM MoKaszaTesneM u €€ cBoiicTBa. CTaHaapTHas 3alKiCh YUcia




2 Anrebpandeckue BoIpaKEHUS
2.1 KBanpaTHblii TpEXWeH, pa3ioKeHUE KBAIPATHOIO TPEXWICHA HA MHOKUTEIN
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO aire0panvecKkoi 1poou
2.3 CrnoxxeHue, BBIYUTaHHUE, YMHOKEHHUE, JACIICHHE alTreOpandecKkux apooei
2.4 PanronansHbIe BRIpaXXEHUS U UX TIPEOOpa30OBaHUE
3 VYpaBHEHMS U HEPABEHCTBA
31 KBagpatHoe ypaBHeHue, ¢opMmyna KOpHEH KBaJIpaTHOTO YpaBHEHHUS.
' Teopema Buera
3.2 Pemenue ypaBHeHM, CBOAAIINUXCS K TUHEUHBIM M KBaJAPATHBIM
3.3 [Ipocreitmme npoOHO-pallMOHATIBLHBIC YPaBHEHUS
I'padmueckas uHTEpnpeTanysi ypaBHEHUI ¢ ABYMs MEPEMEHHBIMU U CHUCTEM
3.4 JIMHEWHBIX YPaBHEHUH C ABYMs NEepeMeHHbIMU. [IpuMepsl pelieHus cucrem
HEJIMHENHBIX YPAaBHEHUU C IByMs IEPEMEHHBIMU
3.5 Pemenne TekCTOBBIX 33714 aNreOpandecKuM CriocoOoM
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HO NTepeMEHHOMN
3.8 PaBHOCMIIBHOCTH HEPABEHCTB
3.9 JIuneiiHble HEpaBEHCTBA C OJJHOW NTEPEMEHHON
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM
4 OyHKIUU
il [Tonstne ¢yakuuu. OOMacTh ompeneleHus W MHOXKECTBO 3HAYCHUU
' ¢ynkuuu. CrocoOsl 3ajaHus QyHKIUN
4.2 I'padux ¢pynkuuu. Urenue cBoiicTB GyHKIMU 1O €€ rpaduKy
4.3 [Tpumeps! rpadukoB GYHKIUH, OTPaKAIONIUX PeaTbHbIE MTPOLECCH
44 @OyHKIIUN, ONMUCHIBAIOIIME TMPSAMYI0 M OOpaTHYIO MPOIMOPIUOHAIbHBIC
' 3aBUCUMOCTH, UX IpapuKu
4.5 OyHKIUYU y =x7 y = X7
4.6 Oynkiun y = [x, y = |x|
4.7 I'paduueckoe peieHre ypaBHEHUN U CUCTEM ypaBHEHHUN

9 KIIACC




Kon

IIpoBepsieMblii JJIEeMEHT COJEPKAHUSA

1 Yucna v BBIYKCICHUS
. ParponanbHble yMca, MppalMoOHANIbHBIE 4YHCNIA, KOHEYHbIE M OECKOHEUHbBIE
’ JIECSITUYHBIE TPOOH
MHOXecTBO 1eHCTBUTENbHBIX YHMCEN, IeHICTBUTENbHBIE YUCIa KaK OECKOHEUHbIE
1o JecATUYHbIe ApoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBUE MEXKy MHOXKECTBOM
’ JIEUCTBUTENIbHBIX YHCEN U KOOPAUMHATHOM NpsMoil. CpaBHEHUE IEMCTBUTEIbHBIX
yucel
1.3 ApudmeTndeckre IeHCTBUS C TEHCTBUTEIBHBIMU YHUCITAMH
W3mepenus, npubnnxenus, oeHKd. PazMepsl 00BEKTOB OKPYXKAIOIIETo MHUpA,
14 JUINTENIBHOCTh IPOLECCOB B OKpyxkaromeMm wmupe. [TpubnnxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTH NpuOmKkeHus. Okpyrienue uncen. [Ipukunka u omeHka
Pe3yJIbTaTOB BBIYUCIICHUI
2 YpaBHEHUs U HEPABEHCTBA
2.1 YpaBHEHUs C OJHOU IIEPEMEHHOU
2.2 JInnelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOAAIIUXCS K JIMHEHHBIM
23 KBanpaTtHoe ypaBHeHue. Pemienne ypaBHEHUH, CBOAAIIMXCS K KBaJpaTHBIM
24 bukBanpatHoe ypaBHeHue. llpumepbl pelleHHs ypaBHEHUMH TPETbe U
' 4eTBEPTOU CTENEHEW Pa3I0oKEHUEM Ha MHOKUTEIN
2.5 Pemenue npoOHO-paliMoHaNbHBIX YPaBHEHHUI
2.6 CucreMsl ypaBHEHUI
2.7 YpaBHeHUE ¢ ABYMS IIEPEMEHHBIMU U €T0 TpauK
2.8 Pewenne cucreM IByX JIMHEWHBIX YPAaBHEHUM C IBYMs IIEPEMEHHBIMU
29 Pemenue cucrem AByX ypaBHEHHWH, OJHO M3 KOTOPBIX JIMHEHHOE, a ApPyroe —
' BTOPOU CTENEHU
2.10 ['padpraeckast mHTEpPHpETALNS CHCTEMBI YPAaBHEHUH C IBYMsI IIEPEMECHHBIMH
2.11 Pemenne TeKCTOBBIX 3a/1a4 alreOpanyecKuM crocooomM
2.12 HucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 PelieHne MuHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOU
2.14 Pewienne cucreM IMHENHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOU
2.15 KBanpaTHble HEpaBeHCTBA
516 I'paduueckas mHTepnpeTalysi HEPAaBEHCTB WM CHUCTEM HEPABEHCTB C JBYMS

MEPEMCHHBIMHU




DyHKIUU

KBagparnunas ¢yakuus, e€ rpabuk u cBoiictBa. [lapabGosa, KOOpauWHATHI

>l BEPIINHBI TapadoIbl, OCh CHMMETPUHU TapadoIIbI

3.2 I'paduku pynkuuit y=kx, y=kx+b u ux cBoiicTra

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

34 I'paduku GyHKIUH , ¥ UX CBOMCTBA
4 YucnoBbIe IOCIEA0BATEILHOCTH

al Onpenenenne U cnocoObl 3aaHUsl YUCIOBBIX MOCIIEIOBATEILHOCTEH. 3agaHue
' NOCJIEI0BATEIBHOCTH PEKYPPEHTHOM (hopMysol U popmyInoil n-ro uieHa

42 Apudmernueckass mnporpeccus. Dopmynsl n-ro  wieHa apUpMeETHUECKOM
' IIPOTrPECCUH, CYMMBI IIEPBBIX 71 YJICHOB

n I'eomerpuueckas mnporpeccus. DPopMysbl #1-TO  4WiI€HA TE€OMETPUUYECKOMN
' MIPOTPECCUU, CYMMBbI TIEPBBIX 71 YWICHOB

44 N300paxkenne YneHOB apuMETHYECKOH U TEOMETPUYECKOW Mporpeccuit
' TOYKAMHU Ha KOOPJMHATHOM MIOCKOCTHU. JIMHEWHBINA U SKCITOHEHIIMATBHBIA POCT

4.5 CrokHbIE IPOLIEHTHI




IMPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsIeMoOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTam
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOIO
o0uiero oopaszoBanus Ha ocHoBe PI'OC

YMeHHE OmnepupoBaTh MOHATHSAMU: MHOXKECTBO, ITOAMHOKECTBO,
olepaluy HaJ MHOXKECTBAMHM; YMCHHME OIIEPUPOBATh IOHATHIMM:
rpad, cBA3HBINH rpad, AepeBo, IHMKI, NPUMEHSATh WX TMPH PEIICHUH
3aJja4; YMEHHE UCIOJIb30BaTh IpauuecKoe NMpeICTaBIEHUE MHOKECTB
JUIsL OTIMCAHUS PEAIBHBIX IIPOLIECCOB U ABJIICHUH, IIPU PELICHUU 3a1ad

U3 IpYTUX y4eOHBIX MPEIMETOB

YMeHue onepupoBaTh MOHATHSIMU: ONpEIEIICHNE, aKCHOMa, TeOpeMa,
JI0KA3aTelIbCTBO; YMEHUE PpACIO3HAaBaTh HWCTUHHBIE U  JIOXKHbBIC
BBICKA3bIBAHUS, MPUBOJUTH MNPUMEPHl U KOHTPIPHUMEPHL, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHUA BBICKA3bIBAaHU M

YMeHue onepupoBaTh MOHATHSAMU: HATYPAJIBHOE YHUCIO, IPOCTOE U
COCTaBHOE YHCIIO, JEJIUMOCTh HATYpaJIbHBIX YHUCEN, IPU3HAKU
JEIMMOCTH, LIEJI0€ YHCIIO, MOJYJh 4YHCla, OOBIKHOBEHHas ApoOb U
JecsiThYHas Opo0b, CTAHIAPTHBIA BUJ YHCIA, PAMOHAIBHOE YHCIIO,
UppalMOHAILHOE YHUCIO, apu(MeTHYecKUd KBaJApaTHBI KOPEHb;
YMEHUE BBINOJHATH JEUCTBUS C  YWUCIAMU, CpPaBHUBATh U
YHOOPSAIOYMBATh YHWCIA, MPEACTABIATh 4YUCIA HA KOOPAMHATHOU
NpsIMOM, OKPYIJIATH 4YHUCHA; YMEHHE JelaThb NPUKUAKY U OLEHKY

pe3ynbTaTa BhIYUCICHUN

VYMeHue onepupoBaTh MOHATHSAMHU: CTETIEHb C LEJBIM ITOKa3aTeleM,
apu(pMeTHYECKUI KBaJpaTHBII KOpEeHb, MHOTOWICH, ajredpanyeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOW CTEIEHU
Oosbllle €IMHUIBI;, YMEHHME BBIMOMHATH PACYEThl 1O (OpMyIam,
npeoOpa3oBaHUsl LENbIX, JIPOOHO-PAllMOHATBHBIX BBIPAKEHUH U
BBIPQXEHUI C KOPHSAMH, Pa30oKEHHE MHOTOWJICHa HAa MHOXKUTENH, B
TOM 4HCJIE€ C HCHONb30BaHWEM (OPMYN pPAa3HOCTH KBAJpaToB U

KBaJpara CyMMBbI U Pa3HOCTH

YMenue ONncprupoOBaTh NOHATUAMUA: YHCJIOBOC PAaBCHCTBO, YPABHCHUC C




OJIHOM TEPEMEHHOM, YHCIOBOE€ HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHME pellaTh JIMHEHHbIE U KBaJpaTHbIE YpaBHEHHS,
IpOOHO-pALIMOHATIBHBIE YPAaBHEHUS C OAHOM INEPEMEHHOW, CHCTEMBI
IBYX JIMHEHHBIX YpaBHCHUH, JIMHEHWHBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble U JpPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOH, B TOM UYHCJIE€ IPU PELIEHUH 3a/1ad U3 APYTrux MpeIMETOB
U TPaKTUYECKUX 3aJa4; YMEHHE HCIIONIb30BaTh KOOPAMHATHYIO
OpSMyI0 M KOOPAMHATHYIO IUIOCKOCTH JUIS HM300paKeHUs pelIeHHM

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHne onepupoBaTh MOHATUIMH: QYHKIMS, rpaduk QyHKIIUH, HYIH
byHKIUY, MIPOMEKYTKH 3HAKOIOCTOSIHCTBA, IPOMEKYTKH
BO3pacTaHusi, yOBIBaHWs, HaWOOJbIIEE ¥ HaUMCHbIICE 3HAUYCHHS
byHKIMNT; YMEHHE OTIepUpPOBATH MOHSTUSIMH: npsiMast
MPONOPIIMOHAILHOCTD, JTHHEWHAs (QYHKIUS, KBaApaTudHas ()yHKIIHS,
oOpaTHasi TPOMOPLUOHANBHOCTb, Mapabojia, rumepoosna; ymeHue
CTpouTh rpaduku GYHKIIUHA, UCTIOIB30BaTh TPadUKH ISl ONIPEACIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHUMOCTEH, IJIsl PELICHHs 3a/1a4 U3 JAPYTHX
YUeOHBIX TIPEAMETOB W pPEaTbHON JKU3HU; YMCHHE BBIPAXKATh

(dbopMyliaMy 3aBHCUMOCTH MEXKy BeTUYUHAMU

YMeHue ONEepUpPOBATH MOHSATUSIMU: MOCJIEI0BATEIbHOCTD,
apudmernyeckass U TeoMeTpuyeckass  IMPOTPEecCUu;  yYMEHHUE
WCIIOJIb30BaTh CBOMCTBA TOCIEIOBATEIBHOCTEH, (HOPMYIBI CyMMBI U
o0miero 4jeHa MpU pelIeHUH 3a/ad, B TOM 4YHCIE 3aJady U3 APYTUx

y4eOHBIX IPEIMETOB U PEATLHOM KUZHU

YMeHue pemars 3aaud pasHbIX THUIIOB (B TOM YHCJIE HAa IPOLIEHTHI,
JIOJIM W 4YacTH, JBWXKEHHE, paboTy, LIEHy TOBAapOB U CTOMMOCTb
MOKYTIOK U yCIyT, HAJIOTH, 3a7]a4ui U3 00JIaCTH YIpaBIEHUS JIMYHBIMU U
CeMEHHBIMU  (MHAHCAMM); YMEHHE  COCTABIIATH  BBIPAKCHHUA,
YpPAaBHEHUs, HEPAaBEHCTBA M CHCTEMBI [0 YCJIOBHUIO 3aJayH,
MCCIIeIOBaTh MOJYYCHHOE PEIICHUE U OICHHWBATH IPABIONOA0OHOCTD

MOJIYYEHHBIX PE3yIbTaTOB

YMeHue onepupoBaTh HOHATUAMU: (UTYpPA, TOUKA, OTPE3OK, MpsAMas,
Jyd, JIOMaHasi, yroj, MHOTOyTOJIbHUK, TPEYrOJIbHUK, paBHOOEIPEHHBIH
U PABHOCTOPOHHUHN TPEYTrOJIbHUKH, MPSAMOYTOJbHBIM TPEYroJIbHUK,

Me/nraHa, OUCCEKTpUca M BBICOTA TPEYroJbHHMKA, YETHIPEXYTOIbHHUK,




napajuieiorpaMM, pomMO, TpPSIMOYrOJbHUK, KBaapaT, Tpamemus;
OKPY>KHOCTb, KPYT, KacaTelbHasl, 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢dburypamu; ymMeHue pemaTh 3aJadyd, B TOM YHCJIE€ U3 MOBCEIHEBHOI
KU3HHU, Ha HAXOXXJIEHUE T€OMETPUYECKUX BEJIMYUH C MPUMEHEHUEM

M3y4YEHHBIX CBOUCTB QUTYD U (aKTOB

10

YMeHue omepupoBaTh IOHATHSMH: PABEHCTBO (HTYp, PaBEHCTBO
TPEYTOJIbHUKOB; TMapajUIeIbHOCTh U TEPHEHIUKYIISIPHOCTh TMPSMBIX,
yrod MEXIy TpSAMBIMH, TEPIEHANKYISAp, HAKIOHHAS, TPOCKIHS,
noxobue ¢puryp, nofo0HbIe TPEYTOJIbHUKN, CAMMETPHSI OTHOCUTEIIEHO
TOYKH W TPSAMOW; YMEHHE DPACIO3HABaTh PaBEHCTBO, CHMMETPHIO U
nonobue ¢uryp, napamieIbHOCTh M NEPHEHIUKYISAPHOCTD MPSAMBIX B

OKpYIKaroIieM MHUpe

11

YMeHue omnepupoBaTh IMOHATUAMM: JUIMHA, PpACCTOSIHUE, YIoJd
(BeMIMUMHA yrja, CUHYC M KOCHUHYC yIja TPEYroJbHUKA), IUIOLIAMb;
YMEHHE OLIEHUBATh pa3Mepbl IPEIMETOB U OOBEKTOB B OKPY)KAIOIIEM
MHUpE; YMEHHE NpPUMEHATh (OpMynabl TepuMeTpa U  IUIOLIAAU
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY)KHOCTH U IUIOIIAIM Kpyra, oObema
IPSIMOYTOJIBHOTO AapaJUIENIENUIENA; YMEHUE NPUMEHATh IPU3HAKU
pPaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TPUrOHOMETPHUECKHUE COOTHOLICHHS  JUIA

BBIYMCIICHUS JUIMH, PACCTOSTHUM, TUTOMIAAeH

12

YMeHne wu3zo0pakarb IUIOCKME (GUTYPRI W HX KOMOWHAIIWH,
MPOCTPAHCTBEHHBIE (UTYPBl OT pPYKH, C TIOMOUIbIO YEPTEKHBIX
WHCTPYMEHTOB U OJICKTPOHHBIX CPEICTB 10 TEKCTOBOMY WIIH

CHUMBOJIbLHOMY OITMCAHUTO

13

YMeHnue onepupoBaThb MOHATHSAMH:  TPSAMOYTOjibHash — cHUcTeMa
KOOpJIWHAT, KOOPAMHATBI TOYKH, BEKTOp, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOPA HA YHUCIIO0, CKaJISIPHOE MPON3BEICHUE BEKTOPOB;
YMEHHE HUCIOJB30BaTh BEKTOPHI W KOOPAWHATHI AJIS TPEICTABICHUS
JaHHBIX M pEIIeHUs 3aJady, B TOM YHCIE M3 JPYrHMX Y4eOHBIX

IIPEAMETOB U peaIbHOM KU3HU

14

yMeHI/Ie OHGpI/IpOBaTB IIOHATUAMMN . CTOJIGI/IKOBBIG nu prrOBBIe
quarpaMMbl, —TaONWIBL, cpeaHee  apudMeTHYecKoe, MeIuaHa,
HauOoJplllee M HAaUMEHbIIEe 3HAYCHHUS, pa3Max YHMCIOBOr0 Habopa;

yMEHHE  U3BJI€KaTb, HMHTEPIPETUPOBaTH W  MPeoOpa3oBHIBATH




uHpOpMalMIO, TPEJICTaBICHHYI0 B Tabiulax M Ha JuarpaMmax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
ABJICHUM; yMEHHE paclo3HaBaTh M3MEHUUBBIC BEJIMYMHBI B

OKPYKaIOIIeM MUPE
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YMeHue omnepupoBaTh TMOHATUAMU: CIyYalHBIH OMBIT (CIy4aiHbIH
OKCIIEPUMEHT), DJEMEHTApHOE COOBITHE (DJIEMEHTApHBI HCXO0.)
CIly4ailHOrO OIbITa, CIIy4allHOE€ COOBITHE, BEPOSITHOCTb COOBITHS;
YMEHUE HaXOAMTb BEPOSTHOCTU CIY4YalHBIX COOBITUH B OIBITAX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHHE pelaTh
3aJjaud METOJIOM OpPIaHM30BAaHHOIO Mepedopa M ¢ HCIOJIb30BaHUEM
IIpaBWJIa YMHOJKEHUS; YMEHHUE OLICHMBATb BEPOSTHOCTH PEATbHBIX
COOBITHM M SIBIEHUI, MTOHUMATh POJIb MPAKTHUECKU AOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITMH B OKPYXAaIOIIEeM MHPE M B JKU3HH;
3HaKOMCTBO C IIOHATHEM HE3aBUCHUMBIX COOBITHI; 3HAaKOMCTBO C

3aKOHOM OOJIBIINX YUCEI U €T0 POJIBIO B MAaCCOBLIX SABJICHUAX

16

YMeHue BBHIOMpATh MOIXOMSAIINN H3YUYEHHBIH METON JUIsl PELICHHS
3a/la4¥, IPUBOJUTH NPUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB MAaTEMAaTHUKU B
UCKYCCTBE, OIMCBIBATH OTACIBHBIE  BBIAAIOIIMECS  PE3YJIbTaThI,
[IOJIyYEHHBIE B XOJA€ pa3BUTUS MAaTEMaTUKU KaK HAYKH, HPUBOIUTH
IIPUMEPBl MATEMATHYECKUX OTKPBITUN U MX aBTOPOB B OTE€YECTBEHHON

U BCEMUPHOU UCTOPUHU




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMbBIX HA OI'D

11O MATEMATHKE
Kon IIpoBepsiemMblii JJIEeMEHT COJEPKAHUSA

1 Uucna u BBIYUCTIECHUS

1.1 Harypanbnbie u nensie yucna. [Ipu3Haku 1e1MMOCTH LETbIX YUCE

1 OOBIKHOBEHHBIE W JICCATHYHBIE  JIpoOM,  TPOLEHTH, OECKOHEYHBIC
' nepUOANYECKUE APOodH

13 Pannonanbuple uyncna. Apudmernyeckue Omepaludd € paldOHaIbHBIMU
' YUCIaMHU

14 HetictBurenbHple uyncia. ApudMeTHYecKHe ONepaluu ¢ JACHCTBUTEILHBIMHU
' YyHClIaMu

s [TpuOmkE€HHbIE BBIUMCICHUS, TpaBUia OKPYTJEHHUS, NPUKUAKA U OIEHKa
' pe3ynbTara BEIYUCICHUH

2 Anrebpanyeckue BhIpaXEHUs

2.1 BykBeHHbIE BhIpaykeHUs (BBIPRXKEHUS C IEPEMEHHBIMHU )

55 Crenenp ¢ uenbiM mokasareieM. CTemeHb C palMOHAIBHBIM TOKa3aTesieM.
. CaoiicTBa cTeneHu

23 MHorouneHsl

24 Anrebpanueckas 1pooOb

5 s Apudmernueckuit KOpPEHb HaTypaJbHOU CTEIIECHU. HenictBus c
' apuQMeTHIECKUMHU KOPHIMH HATypaITbHON CTCTICHH
3 YpaBHEHUS 1 HEPABEHCTBA

. [lenbie u apoOHO-panMOHANbHBIE YypaBHEHHs. CHCTEMBI M COBOKYITHOCTH
. YpaBHEHUH

35 Llenbie 1 npoOHO-paloHaNbHbIe HepaBeHCTBA. CHCTEMbl W COBOKYIHOCTH
' HEPABEHCTB

33 Pemienne TeKCTOBBIX 3a/1a4
4 Uucnoble MOCIIEI0BATETLHOCTH

4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHU MOCIEA0BATENLHOCTEN

4.2 Apudmernueckass M TeoMmerpuyeckas mnporpeccuu. Dopmyna  CIOXKHBIX




MPOLIEHTOB

5 OyHKIUH
Oynaknus, crnocoObl 3amaHus  GyHkuma. ['padux  dyakuum. OO6macTh
ompeeNIiCHUs 1 MHOXKECTBO 3HaueHu ¢yHkuuu. Hymn dyakuun. [IpomexyTku
5.1 3HAKOMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIHH. MaKCUMyMBI U
MUHUMYMBI (yHKIMH. Hanbombinee W HauMeHbllee 3HAUeHUE (YHKIMHM Ha
IPOMEXKYTKE
6 KoopaunaTe! Ha npsAMO# U MIJIOCKOCTH
6.1 Koopaunathas npsmas
6.2 JlekapTOBBI KOOPAMHATHI HAa MIJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 Ux cBoiicTBa
7.2 TpeyroabHuK
7.3 MHOroyrojasHuKu
7.4 OKpYXHOCTb U KPyT
7.5 N3MepeHne reoMeTpuueCKuX BEJTMYNH
7.6 BexTops! Ha mI0CKOCTH
8 BeposiTHOCTB U cTaTuCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositTHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padmsr




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






