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INOACHUTEJIBHAS 3AIINCKA

AunreOpa sBJISIETCS OJTHUM W3 OMOPHBIX KYpCOB OCHOBHOI'O 0OIIero oOpa3oBaHUS:
OHa o0ecreyrnBaeT M3y4YCHHE JPYTHX JAUCIHUIUIMH, KaK €CTECTBEHHO-HAYYHOI'O, TaK W
TYMaHUTAPHOTO IUKJIOB, €€ OCBOCHHE HEOOXOMUMO JIJIsi TMPOJIOKEHUSI 00pa30BaHUs U B
MOBCEIHEBHON KW3HU. Pa3BuTne y 0OyyalmMXcsi Hay4YHBIX TMPEJICTABICHUN O
NPOUCXOXKJIEHUU M CYIIHOCTH alreOpamdyeckux aOcTpakiui, Crocodbe OTpakeHHS
MaTeMaTHYECKOM HayKOW SBJICHWHW M TIPOIIECCOB B TMPUPOAEC U OOIIECTBE, POJIU
MaTeMaTUYECKOr0 MOJICIMPOBAHUSI B HAYYHOM MO3HAHMM U B MPAKTHUKE CIIOCOOCTBYET
(GbopMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUSI M KAUeCTB MBIIUICHUS, HEOOXOIUMBIX IS
aJjanTallid B COBpeMeHHOM IudpoBoM oOmiecTBe. M3ydeHnue anreOpel oOecrieunBaeT
pa3BUTHE yMEHUS HaOII0IaTh, CpaBHUBAaTh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUSI, CHOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOU
JNEUCTBUS U BBIBOABL, (OpMYJUpOBaTh YTBEpxkIeHUs. (OCBOCHHE Kypca anreopbl
oOecrieyrMBaeT pPa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYYaroIIUXCs: OHH HCIOJIb3YIOT
NEeTyKTUBHBIE W  HWHJIYKTHBHBIE DPAacCyXJICHHsS, 0000IeHHe ¢ KOHKPETH3aIHIO,
abcTparupoBanue u anajgoruro. OOydeHue anredpe npesarnonaracT 3HAUUTEIbHBIN 00bEM
CaMOCTOSITEJILHOM JEATEbHOCTU OOYYaOIINXCs, MO3TOMY CaMOCTOSITEIbHOE pEIICHUE
3a/1a4 SBJISETCA peau3aluen 1eaTeIbHOCTHOTO MPUHITUIIA 00yUYCHUSI.

B crpykType mporpammel yueOHOTO Kypca «AnreOpa» isi OCHOBHOTO OOIIETO
00pa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJIepkKaTeIbHO-METoIuueckue JuHum: «Hucna
W BBIYUCIICHUSA», «AIMeOpaudecKue BBIPAXKEHUs», «YPaBHEHUS U HEPABEHCTBAY,
«OyHKMmW». Kaxnas U3 3THX COAEPKATEITbHO-METOAUYECKUX JIMHUKA Pa3BUBACTCS Ha
MNPOTSIKEHUU TPEX JIET U3YUYEHUsI Kypca, B3aUMOJICUCTBYSl C APYTMMHU €ro JUHHUSMU. B
X0JI€ M3Yy4YeHHUs y4eOHOro Kypca OOydYaronuMCsi MPUXOJUTCS JIOTUYECKH PacCyk aaTh,
HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK. B CBS3U ¢ 3THM B IIporpaMmy y4eOHOTO
Kypca «AnreOpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH, IPEJICTABICHHBIE BO BCEX
OCHOBHBIX paz/ieliax MaTEeMaTH4YeCKOTO OOpa30BaHUsI U CIIOCOOCTBYIOUIME OBJIAJCHUIO
0oOy4aroIMUMHUCI OCHOB YHHBEPCAJILHOIO MaTeMaTH4ecKoro si3bika. CojepxaTeabHOU U
CTPYKTYpPHOM  OCOOCHHOCTHIO  yd4eOHOro  Kypca  «Anrebpa»  sBIAETCS  €r0
VHTETPUPOBAHHBIA XapaAKTEP.

Conepxanue TUHUM «YHucla U BBIYMCICHUS» CIY>KUT OCHOBOM ISl JaJIbHEHIIETro
W3YyUYCHHUS MATEMaTHUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYaIOIIMXCS JIOTMYECKOTO
MBIIICHUSI, (OPMUPOBAHUIO YMEHMS  IIOJIb30BAaThCS ~ aTOPUTMAMH, a  TaKXKe
MPUOOPETCHUIO TPAKTHUYCCKUX HABBIKOB, HEOOXOJMMBIX JUISI ITOBCEIHEBHON JKHU3HHU.
Pa3BuTue MNOHATHS O 4YUCIE HA YpPOBHE OCHOBHOIO OOILIEro oOpa3oBaHUs CBSI3aHO C
pallMOHAILHBIMM M HMPPALMOHAIBHBIMU 4YHCJIaMHU, (OPMUpPOBAHHEM MPEACTABICHUM O
JIEUCTBUTEILHOM YHCJIE. 3aBEPIICHUE OCBOCHHS YMCIOBOM JIMHUU OTHECEHO K CPEIHEMY
o01ieMy 00pa3oBaHUIO.



CopnepxaHue ABYyX aireOpanyeckux JIMHUW — «AnreOpanveckue BBIPAKEHUS» U
«YpaBHEHHSI W HEPABEHCTBA» CMOCOOCTBYeT (OPMUPOBAHUIO Y OOydYarOmUXCA
MaTEMaTUYECKOT0 armapara, He0OOXOUMOTO JUIsl PEIIeHUs 3a/1ad MaTeMaTUKH, CMEKHBIX
IpPEeIMETOB W TPAKTUKO-OPMEHTHPOBAHHBIX 3aaad. Ha ypoBHE OCHOBHOTO 0O0IIEro
oOpa3oBaHusi y4eOHBI MaTepuana TPYHNIUPYETCS BOKPYT PAIMOHANBHBIX BBIPAKEHUI.
Anrebpa JEMOHCTpUPYET 3HAYCHHE MaTeMaTUKA KaK s3bIKa IS  TOCTPOCHUS
MaTEeMaTHYECKUX MOJICJIEH, OMMCAHUs MPOLIECCOB U SIBJICHUN peallbHOro mMupa. B 3amaun
oOyueHus1 anredpe BXOIAT TaKKe JabHEUIee pa3BUTHE aIrOPUTMUYECKOTO MBIIIJICHHS,
HE00XO0AMMOro, B YAaCTHOCTH, IS OCBOGHUS Kypca HMHPOPMATUKH, M OBJIAJICHUE
HaBBIKAMHM  JIEAYKTHBHBIX paccyxneHuid. [IpeoOpa3zoBanue CHUMBOJBHBIX  (hopm
CIIOCOOCTBYET Pa3BUTHUIO BOOOPAKEHUS, CIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

CopepxaHue (PyHKIMOHAIBHO-TpaUuecKo JIMHUM HAlleIeHO Ha [OJy4YeHue
oOyJaromuMHUCs 3HAaHUK O (PYHKIMSIX KaK BaKHEHIIEH MaTeMaTHYeCKOM MOJEHH IS
OMHCaHUs M MCCIEAOBAHUS Pa3HOOOPa3HbIX TMPOLIECCOB U SBICHUW B MPHUPOAE U
obOmecTBe. M3ydeHne marepuana crnocOOCTBYET pPa3BUTHIO Yy OOyYarOLIUXCSl yMEHUS
UCIIOJIb30BaTh PA3JIMYHbBIC BBIPA3UTEIbHBIC CPEJCTBA S3bIKAa MATEMAaTUKH — CJIIOBECHBIC,
CUMBOJIMYECKHUE, TpapUUecKrue, BHOCUT BKJIAJ B (DOpMUPOBAHME MPEACTABICHUIN O POJIU
MaTEMaTHUKHU B Pa3BUTHU [TUBIIIN3AINH U KYJIbTYPBL

CornacHo yueOHOMY TIaHy B 7-9 kiaccax u3ydaercs y4eOHBIM Kypc «AunrebGpay,
KOTOPBI  BKJIIOUAET CIEAYIONIME OCHOBHBIC pa3ienbl conaepkaHus: «Uwmcma wu
BBIUHCIICHUSY, «AIreOpanyeckre BBIPAXKCHHUS», «YpaBHEHUS H  HEPABEHCTBAY,
«DOyHKIIUW.

Ha usyuenue yueOHoro kypca «Anredpa» orBoautcs 306 yacos: B 7 kimacce — 102
yaca (3 gaca B Henento0), B 8 kiacce — 102 gaca (3 gaca B Henento), B 9 kiacce — 102 yaca
(3 gyaca B HezenO).



COJEPKXAHUE OBYUYEHUA
7 KIIACC

Yuciia v BBIYUCTICHUS

Jpo6u OOBIKHOBEHHBIE U JECATUYHBIC, IEPEXO OT OJHOU (POpPMBI 3amucH Ipodei K
npyrou. IloHsTME panMOHAIBHOrO 4YMCHA, 3alMCh, CPAaBHEHUWE, YIIOPSJOYMBAHUE
palMOHAIBHBIX 4HCeNl. ApupMeThyeckre JAeUCTBUS C pAlMOHAIBHBIMU YHUCIIAMH.
Pemmenue 3a1ay u3 peaibHOM MPaKTUKKU HA YaCTH, Ha IPOOU.

CreneHb ¢ HaTypaJIbHBIM IMOKa3aTeleM: ONpe/esieHre, npeoOpa3oBaHUe BbIpaKEHUM
HA OCHOBE OIpENEeICHHUsI, 3aMnCh OOJIBIINUX Yncen. [IpoLeHTsl, 3amuch IPOIEHTOB B BUJE
IpoOu U ApoOH B BUJI€ IPOLEHTOB. Tpu OCHOBHBIE 33/1a4M Ha MPOLIEHTHI, pelICHUE 3a1a4
Y3 peaJbHOU NPAKTUKU.

[IpruMeHeHne NPU3HAKOB JEIMMOCTH, PAa3JIOKEHHE HAa MHOMKUTENINM HaTypalbHBIX
quCel.

PeanpHble 3aBUCUMOCTH, B TOM YKCIIE TIpsiMasi U oOpaTHasi IPOMOPLMOHATIBHOCTH.

AnredOpanveckue BbIPaKeHUs

IlepemeHHBIE, YHCIOBOE 3HAYEHUE BBIPAKEHUS C IEpPEMEHHOU. JlomycTumeble
3Ha4YeHUs IepeMeHHbIX. [IpencraBneHue 3aBUCUMOCTH MEXKIy BEJIMYMHAMM B BUIE
dbopmynbl. Boeruucnenuss mno ¢dopmynam. IlpeoOpazoBaHue OYKBEHHBIX BbIpaXECHHIA,
TOXXJIECTBEHHO pPaBHBIE BBIPAXKEHUS, MpaBUiia NMPEeoOpPa3OBaHUS CYMM U MPOU3BEACHHM,
IpaBHUJIa PACKPBITHS CKOOOK U MPUBEACHUS MOJA00HBIX CIIaraeMbIX.

CBOICTBA CTENEHU C HATYPAIBHBIM ITOKA3aTEIEM.

OnHowieHnsl W MHOrowieHsl. CreneHb MHOrowieHa. CroKeHUE, BBIYMTAHUE,
YMHOXXEHHUE MHOroudjaeHoB. DopMyibl COKpalIEHHOIO YMHOXKECHHMSA: KBAaApaT CyMMBI U
KBagpaT pasHocTtu. Popmyna pa3HOCTH KBaaparoB. PasnoxkeHne MHOTOWIEHOB Ha
MHOKHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YpaBHEHMs, NpaBWjia MpeoOpa3oBaHUs  ypaBHEHHUS,
PAaBHOCHJIBHOCTb YPaBHEHUU.

JInHeniHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YUCIIO0 KOPHEW JIMHEHHOIO YPaBHEHMUS,
peleHne JIMHENHBIX ypaBHeHNn. COCTaBIIEHUE YPaBHEHUI 10 YCIIOBUIO 3a7aul. Penienue
TEKCTOBBIX 33144 C IIOMOIIBI YPABHECHHM.

JluneitHoe ypaBHEHHME C JByMs NEpeMEHHbIMH U ero rpaduk. Cuctema IByX
JUHENHBIX YpaBHEHHUI ¢ JABYyMS MEPEMEHHBbIMU. PelieHue cucreM ypaBHEHUH CocoOOM
OACTaHOBKU. [[puMepsl pelieHust TEKCTOBBIX 3a71a4 ¢ IIOMOIIBK CUCTEM YPaBHEHHUM.

DOyHKIMHA

Koopaunara Touku Ha npsmoin. Yuciossle NpoMexXyTKU. PaccTosHue Mexny aByms
TOYKaMU KOOPJAUHATHOU MPSIMOM.



[TpsimoyronbHas cucrema koopauHat, ocu Ox u Oy. Abcuucca U OpiMHaTa TOYKU Ha
KOOpJIMHATHON TIockocTu. [lpuMmepsr rpadukoB, 3agaHHBIX (Qopmynamu. UYUteHue
rpadukoB peanbHbIX 3aBucuMocTeil. [lonsarne dynkumm. I'padux ¢ynxmuu. CBoiicTBa
¢bynkumii. Jlunelinas ¢ynkuus, e€ rpaduk. I'papuk ¢ynkuum y = [x|. ['paduueckoe
pELICHUE JUHEUHBIX YPABHEHUHN U CUCTEM JIMHEMHBIX YPABHEHUM.

8 KUIACC

Yuciia ¥ BBIYHMCICHUSA

KBagpatubiii kopeHb u3 uncina. [lonstue 06 uppanmoHanbHOM uucie. JecsTuunbie
npuOIMKEHUsT UppAaLMOHANBHBIX uncen. CBoMCTBa apu(MeTHYecKuX KBaJpaTHBIX KOpHEH
U UX [PUMEHEHHE K MpeoOpa3sOBaHMIO YHCIIOBBIX BBIPAKEHUH U BBIYUCICHUSM.
JlerCTBUTEbHBIC YUCIIA.

CreneHb ¢ LETBIM IMOKa3aTeneM U €€ cBoricTBa. CTaHIapTHAs 3alKMCh YNCIA.

Anredpanyeckue BblpaXeHUsIAJIreOpandeckue BbIpaKeHHUs

KBazgpaTHbIN TPEXUIIEH, PA3I0KEHUE KBAAPATHOTO TPEXUICHA HA MHOKHUTEIIN.

Anrebpanueckass 1podb. OCHOBHOE CBOWCTBO anredpamyeckon podu. CroxeHue,
BBIYMTAHUE, YMHOXKEHUE, JIEJICHUE allreOpandeckux qpooeil. PanmoHaibHble BBIPAKEHUS U
UX Mpeodpa3oBaHUE.

YpaBHEHUS U HEPABEHCTBAY pABHEHHMS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmylia KOpHEW KBaJApaTHOTO YypaBHEHHs. Teopema
Buera. Pemenne ypaBHEHMH, CBOASIIMXCS K JIMHEMHBIM M KBaapartHeIM. IIpocrenmmue
IpOOHO-palMOHANIbHBIC YPABHEHHUS.

I'padmueckas uHTEpHpeTaluss ypaBHEHUH C JIByMsS NEPEMEHHBIMH M CHUCTEM
JMHEWHBIX YPABHEHHUN C IBYMsI IEPEMEHHBIMU. [[puMephl pelennss CUCTEM HEJIMHEWMHBIX
YPaBHEHUH C ABYMs IIEPEMEHHBIMHU.

Pelienne TEKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoooM.

UucnoBble HEpaBEHCTBA W HX CBOMCTBA. HepaBEeHCTBO € OIHOW NEPEMEHHOM.
PaBHOCUMIIBHOCTD HEpaBEHCTB. JIMHEHHbIE HEPABEHCTBA C OJHOW MepeMeHHOW. CUCTEeMBbI
JIMHEWHBIX HEPABEHCTB C OJHOU MEPEMEHHOM.

OyHKIMNPYyHKIUA

[Tonsitue Qynxuuu. OOnacTe onpeneneHus U MHOXKECTBO 3HAYECHUU (DYHKIIMH.
CrniocoOsI 3aanust QyHKIUH.

I'paduk dbyukiuu. YUrenue cBoiicTB PpyHkuum no e€ rpaduky. [Ipumeps rpadukos
(GYHKUHNA, OTPa)KAIOIIUX PEeATIbHBIE MPOLECCHI.

@OyHKIMY, OMMCHIBAIOLIUE MPAMYIO0 U 0O0OpaTHYIO MPONOPLUOHAIBHBIE 3aBUCUMOCTH,
nx rpaduxu. Oyukimn y = x2, y = x3, y = \x, y=|x|. [padudeckoe pemeHme ypaBHCHUH 1
CUCTEM YPAaBHECHUM.

9 KUIACC



Yuciia 1 BBIYUCTICHUS

PanimonanpHble uuWcna, WppalMOHAIbHBIC YHCIa, KOHEUHbIE M OECKOHEYHBIC
JeCATUYHBIE ApoOM. MHOXECTBO JEHCTBUTENBHBIX YHCEIN, JCUCTBUTEIIbHBIC YHCIIa KaK
OCCKOHEUHBIC JCCATHYHBIE JapoOu. B3aMMHO OJIHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JICMCTBUTEIIBHBIX YACEII U KOOPAUHATHON MPSAMOM.

CpaBHeHue JEUCTBUTEIBHBIX qucell, apupmMeTHYeCKue JNEUCTBHUS c
JIEVUCTBUTEIBbHBIMU YU CIIAMH.

Pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA, JJIUTEIHHOCTh MPOIECCOB B OKPYKAIOIIEM
MHpE.

[Tpubnm>xéHHOE 3HAYEHUE BEIMYMHBI, TOYHOCTh MpUOIMKeHns. OKpyTieHrue Yucell.
IIpuknka v OLEeHKa pe3yabTaTOB BEIYMCICHUM.

YpaBHeHUsI 1 HEPABEHCTBA

JInneniHoe ypaBHeHue. PellieHre ypaBHEHUN, CBOAALIMXCS K IMHEUHBIM.

KBanparHoe ypaBHeHue. PemieHue ypaBHEHHN, CBOIAIIMXCA K KBaJAPaTHBIM.
bukBanpatHoe ypaBHeHue. llpumepsl pemieHHss ypaBHEHHM TPETbEd UM YETBEPTOMN
CTETIEHEN Pa3JI0)KEHUEM HAa MHOKUTEIH.

Pemiennie  poOHO-paliMOHANIBHBIX — ypaBHEHHWU. PemieHue TEKCTOBBIX — 3adad
anredpandeckuM METOJIOM.

VYpaBHeHue ¢ IByMs IEPEMEHHBIMU U ero rpaduk. Pemenne cuctem NByX JTHHEHHBIX
YPaBHEHHU C IByMs NIEPEMEHHBIMU. PellieHne cucrtem IByX YpaBHEHHH, OJHO U3 KOTOPBIX
JUHENHHOe, a Jpyroe — BTOpOMl cTemeHW. ['paduyeckas HHTEpIpETAlUsl CUCTEMBI
YPABHEHHM C ABYMsI IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 331249 anreOpandaecKuM CIiocoOoM.

YucnoBeie HEPABEHCTBA U UX CBOMCTBA.

Perienne MMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHON. Perienre cucrem JIMHEHHBIX
HEpaBEHCTB ¢ OnHOM mnepemeHHou. KBaaparHele HepaBeHcTBa. ['paduyeckas
WHTEPIPETALNS HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMs IEPEMECHHBIMU.

OyHKIMNPYHKIUU

KBaaparuunas ¢ynkuums, e€ rpadux u coiicta. [lapabomna, KoopAHMHATHI BEPIIHHBI
napaboJibl, 0Ch CUMMETPHH 1apadoJIbl.

I'paduxn Gyrkmmit: y = kx, y=kx + b, y =k/x, y =x3, y = Vx, y = [x| , u nx
CBOMCTBA.

YucnoBbie nociie0BaTeIbHOCTU UHCT0BbIE MOC/IEI0BATEIbHOCTH U MPOrPecCH U

[loHsTHe  YMCIIOBOM  MOCJENOBAaTENbHOCTH.  3aJlaHUE  MOCJIEI0BATEIbHOCTH
peKyppeHTHOH (popMyIoit u popmMyIoil n-T0 YIeHa.

Apudmerndeckass u reomeTpuueckas mporpeccur. DopMysbl  n-TO  4ICHA
apu(pMETUIECKON 1 T€OMETPUUECKON MPOTrPECCUil, CYMMBI IEPBBIX 71 YWICHOB.



N300paxkeHne 4IeHOB apu(pMETHUECKON U T€OMETPUUYECKON TPOrpeccuii TOukaMu Ha
KOOPAMHATHOM IIJIOCKOCTHU. JIMHENHBIN U SKCIOHEHIMAIBHBINA POCT. CI0KHBIE TPOLEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA IIPOI'PAMMBbI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJbTaTbhl OCBOEHHUS IMPOTPAaMMBI y4eOHOTO Kypca «Anredpa»
XapaKTEePU3YIOTCSA:

1) naTpuoTHYeCKoe BOCIMTAHHUE:

IOPOSIBJIEHUEM HMHTEpPECa K NPOLLIOMY M HACTOSIIEMY POCCHUUMCKON MaTEMAaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JIOCTHXKCHUSM POCCHUMCKHUX MATEMATHUKOB M POCCUMCKOMN
MaTeMaTUYECKOW IIKOJIbI, K HUCIOJIb30BAHUIO 3TUX JOCTHKEHUH B JAPYrMX HayKax H
NPUKIAIHBIX cepax;

2) rpa:kIaHCKoOe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBHITIOJIHEHUIO O0SI3aHHOCTEH TpakIaHWHA M pead3alliy €ro Ipas,
MPEJICTABICHUEM O MAaTEMAaTHUYECKNX OCHOBaX (DYHKIIMOHWPOBAHUS PA3IUUHBIX CTPYKTYD,
SABJICHUW, TIPOIEAYp TpakIaHCKOro oOOmiecTBa (HampuMmep, BBIOOPHI,  OIMPOCHI),
TOTOBHOCTBIO K OOCYXXJIEHHIO OSTHYECKUX MpOOJIeM, CBSI3aHHBIX C TPAKTUYECKUM
MPUMEHEHUEM JOCTHXKCHUN HAayKH, OCO3HAHUEM BAXKHOCTH MOPAJIbHO-3TUYECKHUX
MPUHIIUIOB B AEATEIbHOCTU YUYEHOTO;

3) TpyAoBO€E BOCIIMTAHHE:

YCTaHOBKOM Ha aKTUBHOE y4aCTHE B PEUIEHUHU MMPAKTUYECKHUX 3a7a4 MaTEMaTUYECKOM
HaIpPaBJICHHOCTH, OCO3HAHUEM BaKHOCTHU MAaTEeMaTUYECKOr0 00pa30BaHUs Ha MPOTSHKEHUU
BCEM JKMU3HM JJIA YCHEIWHOW mnpoecCCHOHATBHOM JIEATEIbHOCTH W Pa3BUTHEM
HEOOXOJAMMBIX YMEHUW, OCO3HAHHBIM BBIOOPDOM U TMOCTPOCHHEM HWHJIMBHIYyalTbHOU
TPaeKTOpUH OOpa30BaHUS U JKU3HEHHBIX IJIJAHOB C Y4YE€TOM JIMYHBIX HHTEPECOB U
OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K AMOIIMOHAILHOMY M ACTETUYECKOMY BOCTIPUATHIO MATEMATUUYECKUX
OOBEKTOB, 3a/Jad, pEIICHUW, PACCYXKIACHUH, YMEHHUIO BHUICTh MaTeMaTUYECKHE
3aKOHOMEPHOCTH B HCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

OpHUEHTAlMEN B JAEATEIbHOCTA HA COBPEMEHHYIO CUCTEMY HAYUYHBIX MPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEIOBEKA, TPUPOABI M OOIIECTBA, TOHUMAaHUEM
MaTeMaTHYeCKON HayKH Kak c(hepbl 4eTOBEUYECKON JESTENbHOCTH, ATAOB €€ Pa3BUTHS U
3HAUUMOCTU JJIA Pa3BUTHUS [UBWIM3ALUWUM, OBJAJCHUEM SI3bIKOM MaTEeMaTUKU U
MaTEMAaTHYECKON KYJIbTYpPOU KaK CPEJICTBOM IMO3HAHUS MUpPA, OBJIAJICHUEM MPOCTEUILINMHU
HaBBIKAMHU HUCCIIEIOBATENBCKON AEATEIbHOCTH;

6) ¢usuyeckoe BocnuTaHWe, (opMHpOBaHHEe KYJIbTYPbI 3/10POBbS H
IMOLMOHAIBHOIO0 0JIaronoJyYms:



TOTOBHOCTBIO MPUMEHATh MaTEMAaTHYECKUE 3HAHMUSI B MHTEpecax CBOErO 3/10POBbS,
BEJICHUS 370pOBOTO o0pa3a >KWM3HH (3I0pOBOE MHUTAaHHE, COATAHCUPOBAHHBIM PEXKUM
3aHATHH W OTIbIXa, PETYJsipHAs (Pu3nyeckass akTUBHOCTH), CPOPMUPOBAHHOCTHIO HABBIKA
pediekcuu, Mpu3HaAaHUEM CBOETO ITpaBa Ha OLIMOKY M TaKOTO K€ MpaBa APYroro 4eaoBeKa;

7) 3K0JI0TH4YeCKOe BOCTIUTAHME:

OpUEHTAalMeld Ha NPUMEHEHHE MAaTEMAaTHYEeCKUX 3HAHUW [JIs pelIeHus 3aj]ayd B
00JIaCTH COXPAHHOCTH OKPYKAIOIIEH Cpenpl, TUIAHUPOBAHUS IOCTYNKOB W OIEHKH WX
BO3MOJKHBIX MMOCIECTBUM JJIs1 OKPY>KAIOIICH Cpejibl, OCOZHAHUEM TJI00AIbHOTO XapaKkTepa
AKOJIOTHYECKUX MPOOJIeM U MyTel UX PEIICHUS;

8) ajanranmus K U3MEHAIOMIMMCH YCJIOBHAM COUMAIbHON U MPUPOAHOM Cpebl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSIX HEOINPEIEIEHHOCTH, MOBBIIMICHUIO YPOBHS
CBOEM KOMIIETEHTHOCTH 4YE€pe3 MPAKTUYECKYIO ACATEIIbHOCTh, B TOM YHCJIE YMEHHE
YUUTBCS Y JAPYTHUX JIIOJACH, MpUOOpeTaTh B COBMECTHOM JESTEIIbHOCTH HOBBIC 3HAHMS,
HaBBIKM U KOMIIETEHIIMU U3 OIbITA IPYTHUX;

HEO0OXOAMMOCTBIO B (QOPMUPOBAHUM HOBBIX 3HAHHI, B TOM 4ucjie (OpMyJIHpOBaTh
UJIeU, TIOHSTHUS, TUTIOTE3bl 00 OOBEKTaxX W SIBJICHUSIX, B TOM UYHCJIC€ PaHEE HEU3BECTHBIX,
0CO3HaBaTh JCHUIUTHI COOCTBEHHBIX 3HAHWW W KOMIIETEHTHOCTEH, TIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBHIO OCO3HABaTh CTPECCOBYIO CHUTYaIlMl0, BOCIPUHHUMATh CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIONINN KOHTPMED, KOPPEKTUPOBATh TPUHUMAEMbBIC PEIICHUS U
nencTBUs, GOpMyIUPOBAThH U OLIEHUBATH PUCKHU U MOCIEACTBUS, (POPMHUPOBATH OIIBIT.
METAIIPEAMETHBIE PE3YJIbTATDHI

Ilo3HaBaTe/bHBIE YHUBEPCAJIBbHbIC y‘leﬁﬂble IleﬁCTBHH

ba3oBble Jloruueckue AeMcTBUS:

BBISBJSITh M XapaKTEpU30BaTh CYIECTBEHHbIE MPU3HAKKM MATEMaTUYECKUX OOBEKTOB,
MOHATUM, OTHOIICHHH MEXIy TMOHATUAMH, (OPMYJIMPOBATH OIpPEJCICHUS TOHSATUH,
yCTaHABJIMBATh CYIICCTBEHHBI MPHU3HAK KiIacCH(PUKAIMKM, OCHOBAHUS ISl 00OOIICHHUS U
CpPaBHEHHUSI, KpUTEPUH TPOBOJIMMOIO aHAIU34;

BOCIIPUHUMATh, (OPMYJHUPOBATh U MPEOOPA3OBBIBATh CYXKJCHUS: YTBEPIUTEIIbHBIE U
OTpHUIIaTEeNIbHBIC, €IMHUYHBIC, YACTHBIE U 00IIIHE, YCIOBHBIE;

BBISBJISITh MaTEeMaTHUYSCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M IPOTHBOpeUYrs B (pakTax,
JMAHHBIX, HAOMIOMEHUAX W YTBEPKIACHUSAX, NpeaaraTh KPUTEPUU [JIS1 BBISBICHUS
3aKOHOMEPHOCTEN U MTPOTUBOPEYMIL;

JleJIaTh BBIBOJIBI C MCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX M HHIYKTHUBHBIX
YMO3AKIIFOYECHU N, YMO3AKJIFOUCHUN 110 aHAJIOTHH;

pa30upaTh JOKa3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKACHUM (IIPSAMBIC U OT MPOTHBHOTO),
MPOBOAUTL CaMOCTOSATENILHO HECJIOXKHBIE JO0Ka3aTeJIhCTBA MaTeMaTUYeCKuX (HaKToB,



BBICTpPAWBaTh APTyMEHTAIIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIC PACCYKICHUS;

BBEIOMpPATh CHOCOO pemieHust ydeOHOW 3amaun (CpaBHHBATh HECKOJIBKO BapHUAHTOB
pelieHus, BbIOMpaTh HauOosiee MOAXOISAUIMI C y4ETOM CaMOCTOSITENIbHO BbIIACIECHHBIX
KpUTEPUEB).

ba3oBrble ucciaenoBare/bCKie AeHCTBHUSA:

MCII0JI30BaTh BOMPOCHI KaK UCCIIEA0BATENbCKII HHCTPYMEHT NO3HAHUA, (POPMYJIHPOBATH
BOINIPOCHI, (UKCHUPYIOLIME IPOTUBOpEUHEe, MpoOJIeMy, CAMOCTOSITEIbHO YCTaHABIMBATH
MCKOMOE U JIaHHOE, (POPMUPOBATH TUIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIMIO, MHEHUE;
MPOBOAUTH IO CAMOCTOSITENIBHO COCTABJICHHOMY IUIaHY HECIIOXKHBIN SKCIEPUMEHT,
HEOOJIBIIOE MCCIIEIOBAHUE 10 YCTAHOBJICHUIO OCOOEHHOCTEM MaTeMaTH4YEeCKOro OOBbEKTa,
3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;

CaMOCTOATENHHO (HOPMYIUPOBATH 0OOOIIECHUS U BBIBOJIBI IO pe3yjIbTaTaM MPOBEIEHHOTO
HAONIOZCHUS, WCCIEAOBaHMS, OIEHWBATh JOCTOBEPHOCThH IIOJYYEHHBIX PE3yJIbTaTOB,
BBIBOJIOB 1 OOOOIICHUIA;

MPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IMpOIIECCa, a TAKXKE BBIABUTATh MPEINOIOKEHUS O
€ro pa3BUTHUU B HOBBIX YCIOBUSIX.

Pa6ora c nundopmanmeii:

BBISBJISITh HEIOCTATOYHOCTh U M30BITOUHOCTh MH(OPMAIIUU, TAHHBIX, HEOOXOIUMBIX JIJIs
pelIeHus 3a/1a4H;

BBIOMpATh, AHAIM3UPOBATh, CHUCTEMATHU3UPOBATH M MHTEPIPETHPOBATH HWHOOPMAIUIO
Pa3JIMYHBIX BUJIOB U (POPM MPECTABICHUS;

BBIOMpATh (OpMy MpeAcTaBiIeHUS MHPOpPMALMKM U WILTIOCTPUPOBATH pelllaeMble 3aJaud
CXeMaMH, harpaMmmaMu, HHOU rpa@uKkoi U MX KOMOUHALIMSIMU;

OLICHUBATh HAJAEKHOCTh MHGOPMAIMHM TIO KPUTEPUSIM, MPEAJTIOKEHHBIM YUYHUTEIEeM WU
c(OPMYIMPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHHUKaTHBHBbIC YHUBEPCAJIbHbIC YYeOHbIE 1CHCTBHSA:

BOCIIPUHUMATh U (HOPMYJIUPOBATh CYXKICHHS B COOTBETCTBUHU C YCIOBUSMH U IIEJISAMU
OOIIEeHUsA, $ICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHUS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHMS MO XOAy PELICHUs 3aJaud, KOMMEHTHPOBATh
MOJIyYeHHBIA Pe3ybTar;

B X0Ji¢ OOCYXXKJEHUs 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCY>KIA€MOM TE€Mbl, MPOOIEMBI,
pelmaeMoi 3a/aud, BbICKA3bIBaTh WJICH, HAIEJICHHBIE HA MOUCK PEIICHUs, CONOCTaBISATh
CBOU CYKJICHUS C CYXKJICHUSIMU APYTUX YYACTHUKOB JUAIIOra, OOHAPYKUBATh pa3iinuue U
CXOJCTBO MO3UIMH, B KOPpeKTHOW (opme GopMyaupoBaTh pa3HOIJIACHUS, CBOU
BO3PAKECHUS;

MPEJCTABIIATh PE3YyJIbTaThl PEHICHUS 3a/1aud, IKCIEPUMEHTA, HMCCIEeJI0BaHUS, IPOEKTa,
CaMOCTOSITENIFHO BBIOMpaTh (OpMaT BBICTYIUIGHHS C YYE€TOM 3a/1ad IpEe3CHTAUU |
0COOEHHOCTEH ayIuTOpHUU;



MOHUMATh U MCIOJB30BaTh MPEUMYIECTBA KOMAaHIHON M MHIWBUIYATbHOU pabOTHI MpHU
pEIICHNH YYeOHBIX MAaTEMAaTHYECKUX 3a]1aY;

MPUHUMATh 11€Jb COBMECTHOW JEATEIHHOCTH, IJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOMU
paboThI, pactpeleNaTh BUIbI pabOT, TOTOBApUBATHCS, OOCYXKAATh MPOIECC W PE3YIbTAT
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNMHOBBIX Popmax padboThl (00CYkIeHHs, OOMEH MHEHUSMHU, MO3TOBbIE
IITYPMBI U IPYTHUE), BHITIOIHSATH CBOIO YacTh paOOTHI M KOOPAMHUPOBATH CBOM JCHCTBUS C
JIPYTUMHU 4JICHAMH KOMaH/IbI, OIICHWBATh KauyeCTBO CBOETrO BKJaJa B OOIIMK MPOAYKT IO
KpUTEPUSIM, CHOPMYITUPOBAHHBIM yYACTHUKAMU B3aUMOICHCTBUS.

PeryasiTuBHbIE YHHBepPcaJbHbIE YUeOHbIE JeiCTBUSA

Camoopranuzanus:

CaMOCTOSAITENIbHO COCTaBJIATh IUIAH, AQJITOPUTM pEIIeHUS 3aJayd (WJId €ro 4acThb),
BBIOMpPATh CHOCOO pelieHuss ¢ Y4YETOM UMEIOIIMXCS PEecypcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PEHICHUH C Y4YETOM
HOBOI MH(pOpPMaLIUH.

CaMOKOHTPOJIb, YMOIMOHAJIbHBII HHTEJJIEKT:

BJIAJETh CIOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJISL Mpollecca M pe3ysbTara pelieHus
MaTeMaTHYECKOM 3aJ1auM;

MPEABUACTh TPYAHOCTH, KOTOPHIC MOTYT BO3HHKHYTH IPH PEIICHWW 3aJa4d, BHOCHUTH
KOPPEKTUBBI B JCATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTEILCTB, HaWJECHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHE pe3yjbTaTa JNESITCILHOCTH TOCTABIICHHON IICIM W YCIIOBHUSM,
OOBSCHATh MPUYHUHBI JTOCTYKCHUS WM HEIOCTYDKCHHS I17IM, HaXOJIUTh OIIUOKY, JaBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koHily oOyuenus B 7 kjacce oOydarOIIMUICS MOMYYUT CIAEAYIONIME MPEeIMETHbIE
PE3yIbTaTHI:

Yucsia u BbIYMCTIEHUS

BrImTonHATh, codeTast yCTHBIE U MTUChbMEHHBIC TTPUEMBI, apu(PMETHICCKUE TSHCTBUSI C
palMOHAIbHBIMU YUCIaMHU.

HaxonuTth 3HaueHUs YMCIOBBIX BBIPAXKEHUHN, MPUMEHATHh Pa3HOOOpa3HbIe CITOCOOHI U
MpUEMBI BBIUMCIICHUSI 3HAYCHUH POOHBIX BBIPAXKCHUH, COJIEPKAIMMX OOBIKHOBEHHBIC H
JECATUYHBIE IPOOH.

[lepexomuts OT onHON (OpMBI 3amUCH 4YKcel K JApyrod (mpeoOpa3oBbIBATH
JECATUYHYIO JpOO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH B
OECKOHEUHYIO JIECSITUYHYIO JPOOB).

CpaBHHBATh M YIIOPSIOYMBATH PAIIMOHAILHBIC YHCIA.

OKpyrisaTh yncia.



BhINONHAT NPUKHIAKY W OLEHKY pe3yibTaTa BBIUMCICHHUM, OLIEHKY 3HAYEHUM
YUCJIOBBIX BBIp@KECHUUN. BBINOMHATH MAEUCTBUS CO CTENEHSMU C HATypalbHBIMU
MOKa3aTeIAMH.

[IpuMeHsTh NPU3HAKY IEIMMOCTH, PA3JIOKEHUE HA MHOXKHUTEIN HATYPATbHBIX YUCE.

Pemiath npakTUKO-OpUEHTUPOBAHHBIC 3aJ1auH, CBS3aHHBIE C OTHOIICHHEM BEJIMYMH,
MPONOPLUHOHAIIBHOCTBIO BETUYUH, MPOLEHTAMH, HUHTEPIIPETUPOBATH PE3YJIbTAThl PEIICHUS
3a7a4 ¢ y4€TOM OTpaHMYCHUH, CBI3aHHBIX CO CBOMCTBAMH pPacCMaTPUBAEMbIX OOBEKTOB.

AnredpanvyecKue BbIpaKeHUA

Hcnonb3oBaTh aliredpanyeckyto TEPMHHOJOTHUIO W CHUMBOJIMKY, NPUMEHSITh €€ B
polecce OCBOEHHUS y4eOHOTO MaTepuania.

Haxogute 3HaueHus OYKBEHHBIX BBIPAXEHUM TIpU  3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

BoimonasaTe npeoOpa3oBaHMsl 1ETOTO BBIPAKEHUS B MHOTOWIEH MPUBEICHUEM
MOJ00HBIX CaraeMbIX, PACKPHITHEM CKOOOK.

BBINONHAT YMHOXEHUE OJHOWIEHA HA MHOTOWIEH M MHOTOWIEHA Ha MHOTOWIEH,
MPUMEHSATH (HOPMYJIBbI KBaJIpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcCyHIecTBIATh Pa3JIOKEHUE MHOTOYJIEHOB HA MHOXUTEIU C MOMONIBI0 BBIHECEHUS
3a CKOOKM OOIIEro MHOXHUTENS, TPYIIUPOBKUA ClIaraéMbIX, NpPUMEHEHHUS (Qopmyl
COKpAILIEHHOI'0 YMHOXKEHUS.

[IpumensaTs npeoOpa3oBaHKsi MHOTOYJIECHOB JUIsl PELICHUS pPa3IUYHBbIX 3ajady M3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb3oBaTh CBOWCTBA CTENEHEM C  HATypaJbHBIMM  IOKa3aTeasiMU IS
npeoOpa3oBaHus BEIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA

PemaTte iMHENHBIE YPAaBHEHHS C OJHOM IEPEMEHHOM, IPUMEHSs IIPAaBUIIA IIepexoaa
OT UCXOJIHOT'O YPaBHEHHUS K paBHOCWIbHOMY eMy. [IpoBepsTh, sIBASETCA JIM YUCIIO KOPHEM
ypaBHEHMUSI.

[Ipumenaty rpaduueckue METOAbl TPH PEIICHUH JIUHEHHBIX YpPAaBHEHMH U HX
CUCTEM.

[TonGupaTh mpuUMeEpHI Map YKCe, SBISIONIUXCS PEIICHUEM JIMHEMHOTO YpaBHEHUS C
JIBYMsI TIEPEMEHHBIMU.

Ctpouth B KOOPAWHATHOM IUIOCKOCTU TpaduK JTUHEHHOTO ypaBHEHHUS C ABYMS
MePEMEHHBIMHU, TTOJIB3YSACh TPAPUKOM, TPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemiath cucTeMbl IBYX JMHEHHBIX YPaBHEHUI C ABYMSI IEPEMEHHBIMU, B TOM YHCJIE
rpaduyuecku.

CocTtaBisaTh U peniaTh JUHEHHOE YPABHEHHUE UJIUM CUCTEMY JIMHEWHBIX YPAaBHEHUH 110
YCJOBHIO 33/1a4M, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1auM MOJTYUYECHHbBIN
pe3ynbTar.

DOyHKIMHA



N300pakath Ha KOOPJAWHATHOM TMpPSMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIWHATaM, JIy4d, OTPE3KH, WHTEPBAJbl, 3alUCHIBATh YHCJIOBBIE IPOMEXKYTKH Ha
anre0panvIecKoM sI3bIKe.

OTMeuaTh B KOOPJAMHATHOW IUIOCKOCTH TOYKH I10 33IaHHBIM KOOPJIWHATAM, CTPOUTH
rpaduku muHeHHbIX QyHKIMA. CTpouTh rpaduk GyHKUIUU Y = |X].

OnuckiBaTh ¢ MOMOIBI0 (QYHKIUNA W3BECTHBIC 3aBUCUMOCTH MEXKIY BEIUYHMHAMM:
CKOpPOCTb, BpEMS, PACCTOSHHUE, LE€HA, KOJIMYECTBO, CTOMMOCTH, IPOU3BOAUTEIBHOCTD,
BpeMsi, 00bEM pabOTHI.

Haxonuth 3HaueHne QyHKIIMHU MO 3HAYCHUIO €€ apryMeHTa.

[lorumate rpadudeckuii crmocod TMpEACTaBICHUS W aHaidu3a WHQPOPMAIIUU,
U3BJIEKaTh M WHTEPHPETUPOBATh MHMOpPMALMIO U3 TPa(UKOB peadbHBIX MPOLECCOB U
3aBUCUMOCTEM.

K koHiy oOyuenus B 8 kijacce oOydarOImMACs MOTYYUT CIEAYIONIME MPEIMETHbBIC
pE3yJbTaTHI:

YucJia v BIYMCICHUA

Hcnonp30BaTh HaYaJIbHBIE MPEICTABICHUS O MHOYKECTBE JEUCTBUTEIBHBIX YHCEIN
JUISL CPaBHEHHMS, OKPYTJICHUS M BBIYMCICHHM, W300pakaTh JEHCTBUTEIbHBIC 4YHCIA
TOYKaMHU Ha KOOPAUHATHON NIPSMOM.

[IpumeHsTh OHSATHE apU(PMETHIECKOTO KBAJIPATHOTO KOPHS, HAXOJUTh KBaJpaTHBIC
KOpPHHU, MCHOJIb3YsI MNpPHU HEOOXOJUMOCTH KAaJbKYJSATOp, BBIIOJHATH HPEoOpa3zoBaHUs
BBIPAKCHUU, COJIEPKALINX KBAJAPATHBIE KOPHU, UCIIOJIB3YsI CBOMCTBA KOPHEW.

Hcnonp3oBarh 3anucu OONBIIMX M MAJIBIX YHACET C MTOMOUIBIO JECATUYHBIX Ipo0eil u
crerneHne uncina 10.

AJredOpanveckue BbIPaKeHUS

[IpuMeHATh MOHSTHE CTENEHU C IEJIbIM MOKa3aTeleM, BBIMOIHATh Mpeo0pa3oBaHus
BBIPAXEHUN, COAEPKAIIMX CTETIEHU C LEIbIM IMOKA3aTENEM.

BBINONHATE  TOXKAECTBEHHBIE NPEOOpa30BaHUs pPALMOHAJIBHBIX BBIPAKEHUW Ha
OCHOBE MPaBUJI ACHCTBUI HaJ MHOTOUYWICHAMH U aJIreOpandecKUMH IPOOSIMH.

PacknanpiBaTh KBaJIpaTHBIA TPEXWICH HA MHOKHUTEIIH.

[IpumeHaATh npeoOpa3oBaHUsl BBIPAKEHUW [JIs PEHICHHWS pPA3JIMYHbIX 3a71a4 W3
MaTE€MaTUKH, CMEXHBIX IIPEIMETOB, U3 PEAIbHON MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pewmiarb nuHeWHBbIE, KBaJpaTHbIE YpPaBHEHUS M PALMOHAIbHBIE ypaBHEHWS,
CBOJIAIIMECS K HUM, CUCTEMBI ABYX YPABHEHUH C IByMS IEPEMEHHBIMU.

IIpoBoaUTE TPOCTEUIINE UCCICAOBAHUS YPABHEHHUW U CUCTEM YPaBHEHHU, B TOM
qucie C TpUMEHEHHuEeM rpaduyecKux TMpeacTaBieHuil (yCTaHAaBIMBaTh, WMEET JIU
YpaBHEHUE WM CUCTEMA YPAaBHEHUI PEIICHHUS, €CIIM UMEET, TO CKOJIBKO, U MPOYEE).



[TepexoauTh OT clIOBECHON (HOPMYTUPOBKHU 3a/lauu K €€ anreOpanyeckoil Mojaenu ¢
IIOMOIIBIO COCTAaBJIEHUS YPaBHEHUS WIA CHUCTEMBbl YpPaBHEHMI, WHTEPIIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4 [TOJYYEHHBIN pe3ysbTarT.

[IpuMeHATh CBOICTBAa YHMCIOBBIX HEPABEHCTB J/JIA CPABHEHMS, OLEHKH, pEelIaTh
JMHEHHbIE HEPaBEHCTBA C OJHOW MEPEeMEHHOW M WX CHUCTEMbI, AaBaTh rpaduyecKylo
WJUTFOCTPALIMIO MHOKECTBA PELIEHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUU

[lonumMaTh W UCHONB30BaTh (DYHKIMOHANBHBIE TMOHSTUS M S3bIK (TEPMHUHBI,
CUMBOJIMYECKUE 0003HAUEHUS ), ONPEICATh 3HaUeHHE (PYHKIIUHU MO 3HAYSHUIO apryMEeHTa,
OTIpeIeNATh CBOMCTBA QyHKIIUU 110 €€ TpaduKy.

Crpoutsb rpaduku 31eMeHTapHbIX (YHKUIMNA BUJA:

y =k/x, y=x2, y = x3,y = [x|, y = VX, OIHCBIBAaTH CBONCTBA YHCIOBOI (YHKIMH IO
e€ rpaduky.

K koniy ob6yuenus B 9 kijacce oOydaromuics MOTYYUT CIEAYIOUIME IMPEIMETHBIC
pE3yIbTaTHI:

Yuciia v BBIYUCTICHUS

CpaBHHBATh U YIIOPSAOYMBATh PALMOHAIBHBIE U UPPALMOHAIBHBIC YHCIIA.

Bomonusate apudmernyeckue AEUCTBHS C palUMOHAIbHBIMU YHCJIAMH, COYeTas
YCTHBIE U MUCbMEHHbBIE TPUEMBI, BHITOJIHITH BRIUMCIECHUS C UPPAMOHAIBHBIMUA YUCIIAMH.

Haxonuth 3HaueHusi cTeneHed C LEeNbIMU IOKa3aTelIsIMU M KOpPHEW, BBIUYMCIATH
3HAYEHUS YUCIIOBBIX BBIPAXKEHUMN.

OKpyTJIATh NEHCTBUTENIBHBIE YUCIIA, BHITOIHATh IPUKUIKY PE3YJbTaTa BEIYMCICHUH,
OLICHKY YMCJIOBBIX BBIPAKEHUU.

YpaBHeHUs U HEPABEHCTBA

PemaTe JMHENMHBIE M KBaJpaTHbIC YpPaBHEHMS, YPaBHEHHUS, CBOJSILMECS K HHM,
npocTenime ApoOHO-pallMOHAIIBHBIE YPABHEHHUS.

PemaTte cucteMbl IBYX JIMHEHHBIX YPABHEHUH C JIBYMsI IE€PEMEHHBIMU U CHCTEMbI
JIBYX YPaBHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE ABJISETCSA JTUHEUHBIM.

Pemarb TekcTOBBIE 3a/auM ainreOpandeckuM CIIOCOOOM C MOMOIIbIO COCTABIICHUS
YPAaBHEHUS UJIM CUCTEMBI JBYX YPaBHEHUH C ABYMsI IEPEMEHHBIMHU.

IIpoBOoaAUTE TPOCTEUIIME UCCICAOBAHUSA YPABHEHHUM U CUCTEM YPaBHEHHU, B TOM
yucie C TpUMEHEHHWeM rpaduyecKux TMpeacTaBieHuil (ycTaHaBIMBaTh, HMEET JIU
YPaBHEHUE WM CUCTEMA YPaBHEHUI PEILLICHHUS, €CIIM UMEET, TO CKOJIBKO, U MPOYEE).

PemaTte nuHEliHbIE HEpAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, U300pa)xaTh pelICHUE
HEpaBEHCTB Ha YMCJIOBOM MPSMOM, 3alUCHIBaTh PEIIEHUE C TOMOLIBI0 CHMBOJIOB.

Pemlatb cucCTEMBl JMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOLIUE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh pEIIEHHE CHCTEMbl HEPABEHCTB Ha YHMCIOBOMN
NPSAMOi1, 3aIIUCHIBATh PEIIEHUE C TTOMOUIBIO CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEUIEHUH PA3JIMYHbBIX 33/1a4.



DOyHKIMHA
Pacno3naBath  QPyHKIMM  HW3y4eHHBIX BHJOB. Iloka3piBaTh  CXEMAaTHYCCKH

pacrojoXeHne Ha KOOPIMHATHOW TUIOCKOCTH TpadukoB GYHKIMH BUaa: y = kx, y = kx +
b,y =k y=ax2 + bx + ¢, y = x3, y = VX, y = |x|, B 3aBHCHMOCTH OT 3HaYCHHii
K03(pUIIHMEHTOB, OMUCHIBATH CBOMCTBA (DYHKITUH.

Crpouth M U300pakaTh CXEMaTUYECKU TpapuKd KBAaIPATHUUHBIX (PYHKIUH,
OIHCHIBATh CBOWCTBA KBaIpaTUUHBIX QYHKIUH 10 UX rpadukam.

Pacno3naBath KBagpatuuyHyro (yHKUIHIO 10 (Qopmyse, MOPUBOIUTH MPUMEPHI
KBaJIpaTHYHBIX (YHKIUI U3 peadbHON KU3HU, PU3UKU, TEOMETPHUH.

YucioBbIe 10C/1€10BATEILHOCTH M POrPeccuu

Pacno3HaBaTh apumMeTHyECKyr0 M TE€OMETPUYECKYIO0 IpPOrpecCMd IpPU pas3HbIX
CIoc00ax 3aaHusl.

BBINIONHAT BRIUKMCIEHUS C UCIIOJIb30BAHUEM (POPMYII N-I'0 YieHa apu(PMETHUECKON U
reOMETPUUYECKOI MPOrpeCCUii, CyMMBI IMIEPBBIX N YJIEHOB.

N3006paxaTh 4ieHbl MOCIEI0BATEIbHOCTH TOUKAMH Ha KOOPJMHATHOMN IJIOCKOCTH.

Pemate 3amaum, CBSI3aHHBIE C YUCIOBBIMU IOCJIEIOBATEIBHOCTSIMH, B TOM YHCIIE
3a/layy U3 peabHON KU3HHU (C UCIOJIB30BaHUEM KaJbKYJIATOPA, HU(POBBIX TEXHOJIOTHUH).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KonunyecTBo 4yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3iejioB U TeEM nudgposbie
Ne i/m P Koutpoabubie | IIpakTnuyeckue (nupp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsI padoThbI
pecypchl
bubmnoreka LIOK
1 q .P 2 1
KCJIa U BBIUKCIICHUS. PalioHanbHbIe YKciia 5 https://m.cdsoo.ru/7f41 5690
but6mmoreka [JOK
2 Anre6 27 1
FITCOPAITCCRHE BRIPDRCHHA https://m.edso00.ru/7f415b690
butmmoreka [JOK
2 1
3 YPABHCHH U HEPABCHCTBA 0 https://m.edsoo.ru/7{415b90
bu6nunoreka [IOK
4 K . D 24 1
OOPAHHATSL H rpagpHici. DyHiKuHH https://m.edso0o.ru/7f415b90
butmmoreka [IOK
5 IT 000 6 1
OBTOPCHHE H 0DODIICHHE https://m.edso00.ru/7f415b690
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 5 0




8 KVIACC

KosnuyecTBo yacos DJIEeKTPOHHBIE
HaumenoBaHue pa3jie/ioB U TeM (undposbie)
Ne n/m Koutpoabubie | IIpakTnueckue
NMPOrpaMMbl Bcero o0pa3oBaTe/bHbIC
padoTbI padoThI
pecypchl
butmmoreka [IOK
. 1
1 Yucna u Berunciienus. KBagpaTHelie KOpHU 5 hitps://m.cdsoo.rw/7f41 Tafg
) Yucna u BerurciieHus. CTEneHb ¢ HeIbIM . bubnuorexa [JOK
MOKa3aTeyieM https://m.edsoo.ru/7f417af8
AnreOpanueckue BeIpaxkeHus. KBaapaTHbIit bubnmoreka [JOK
3 . 5 1
TpEXUIIEH https://m.edsoo.ru/7f417af8
4 AnrebpanydecKue BHIPAKCHHUS. 15 1 bubnuorexa IIOK
AnreGpanueckas Jpo0Ob https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie bubnuorexa HOK
5 15 1
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBuenus u HepaBeHCTBA. CUCTEMBI 13 bu6muoreka LIOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
butmmoreka [JOK
. 12 1
7 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa hitps://m.cdsoo.ru/7 41 7af8
bu6mmorexa [IOK
8 DyHKLHH. OCHOBHbIC NOHATHS > https://m.edsoo.ru/7f417af8
bubnuorexa [IOK
? DyHKuHH. THCTOBEIC PyHKIIHA ? https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
6 2
10 Hosropenne u 0doduwenHe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 6 0




9 KUIIACC

KosnuyecTBo yacos DJIEeKTPOHHBIE
Ne HaunmeHoBaHMe pa3/ie/ioB U TeM (uudgpossbie)
Koutpoasbnbie | IIpakTnueckue
n/n NporpamMMel Bcero o0pa3oBaTeJbHbIE
padoTbI padoTbI
pecypchl
. bubmuorexa [JOK
1 Yucna v BerunciaeHus. J[eiCTBUTEbHBIE YU CIIA 9
https://m.edsoo.ru/7f419d08
) YpaBHEHHUS M1 HEPABEHCTBA. Y PABHEHUS C 14 1 bu6muoteka [IOK
OJIHOM IEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI 14 ) bubnmnoreka [JOK
YpaBHEHHU https://m.edsoo.ru/7f419d08
b K
4 VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 16 1 hgfi/l;lri?:(llcsigr(zﬁﬂwd%
bubmmorexa [JOK
5 o 16 1
YHKIHH https://m.edsoo.ru/7f419d08
bu6mmorexa [IOK
4 1 1
6 HCJIOBBIE I10CJIEI0OBATEILHOCTH 5 hitps://m.cdsoo.rw/7#419d08
. [ToBTOpenue, 0000IICHNE, CUCTEMATU3ALIIS 18 | bubmmorexa [IOK
3HAHUN https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 6 0







IHOYPOYHOE IIVTAHUPOBAHHUE

7 KIIACC
KonunyecTBo 4yacos DJIEeKTPOHHBIE
Ne Hara nudposbie
Tema ypoka Kontpousbnsbie | [IpakTuuyeckue
n/n Bcero u3ydeHusi | o0pasoBaTebHbIe
padoTsI padoTsI
pecypchl
1 [TonsiTHE paMOHAIBHOIO YKCIa 1
) Apudmernueckue 1eicTBUA C |
palMOHAIbHBIMU YHCIAMU
3 ApudmeTnueckre 1eHCTBUS C |
paluoOHaIbHBIMU YUCIAMU
4 Apudmernueckue 1eHcTBUA C |
palUOHAIbHBIMU YHCIIAMU
5 Apudmernueckue neHCTBHA C 1
palMoOHaIbHBIMU YUCIIAMU
6 Apudmernueckue neicTBUA C |
palMOHAIbHBIMU YHCIAMU
. CpaBHeHue, ynopsiJounBaHue pallioOHAIbHBIX |
qucen
g CpaBHeHue, ynopsiJOuMBaHNE PallMOHAJIBHBIX |
qucel
9 CpaBHeHue, ynopsJ04uBaHUE PALMOHAIBHBIX |
qucen
but6mmoreka [IOK
10 CreneHb ¢ HaTypaJIbHBIM [TOKA3aTEIEM 1
https://m.edsoo.ru/7f4211de
but6mmoreka [IOK

11

CreneHb ¢ HaATypaJIbHBIM [TOKa3aTeIeM

https://m.edsoo.ru/7f421382




but6mmoreka [IOK

12 CreneHb ¢ HATYpaJIbHBIM MOKa3aTeIeM
https://m.edsoo.ru/7f42154e
13 CreneHb ¢ HaTypaJIbHBIM [10KA3aTEIEM bubmmorexa LOK
https://m.edsoo.ru/7f4218be
14 CreneHb ¢ HaTypaJIbHBIM [TOKA3aTEIEM
15 Pemenne ocHOBHBIX 3aa4 Ha ApoOw,
MIPOLIEHTHI U3 PeaIbHOM MPAKTUKH
16 Pemenne ocHOBHBIX 3a/1a4 Ha IpooOH,
IIPOLIEHTHI U3 PEAIbHOM MPAKTUKH
17 Pemienne ocHOBHBIX 3aa4 Ha ApoOw,
MIPOLIEHTHI U3 PeaIbHOM MPAKTUKH
13 Penrenne OCHOBHBIX 3334 Ha ApoOw,
IIPOLIEHTHI U3 PEAIbHON MPAKTUKH
19 [Ipu3Haky A€IMMOCTH, PA3I0KEHH Ha
MHO>KUTEJIM HaTypalbHbBIX YHCEIl
20 [Ipu3Haku genuMoCTH, pa3ioKeHHs Ha
MHOKUTENH HAaTypaJbHbIX YUCEII
)1 Peanbuble 3aBucumoctu. [Ipsimas u obpaTHas
IIPONOPLAOHAIBHOCTH
2 Peanbhble 3aBucumocTH. [Ipsimas u oOpatHas
IIPONOPLIUOHAIBHOCTH
” Peanbubie 3aBucumoctu. [Ipsimas u obpaTHas
IIPONIOPLHAOHAIBHOCTH
4 Peanbnble 3aBucumocTu. [Ipsimas u odpatHas
IIPONOPLIMOHAIBHOCTH
’5 KontpomnsHas pabota o teme
"ParmoHanpHeIe yncia"
26 bykBeHHBIE BpIpaXKeHUs bubnuoreka [IOK




https://m.edsoo.ru/7141feec

27 DopMysl
28 DopmyIsl
79 [Iepemennsble. JlonycTuMBble 3HAYEHUS
MIePEeMEHHBIX
[Ipeo6pa3oBanrie OYKBEHHBIX BBIPAKEHUH,
30 ACKPBITHE CKOOOK M MPUBEICHHE MOJ00HBIX bubmmorexa [OK
Packp p A A https://m.edsoo.ru/7{41fafa
CJIaraeMbIX
[Ipeo6pazoBanrie OYKBEHHBIX BHIPAKEHUH,
31 aCKpbITHE CKOOOK U MPUBEEHUE MTOAOOHBIX Bubmmorexa [IOK
packp puped A https://m.edsoo.ru/7f41fd70
claraeMbIX
[IpeoOpazoBanre OYKBEHHBIX BHIPAKEHUH,
32 packpsiTHe CKOOOK U MpUBEECHUE TTOAOOHBIX
clIaraeMbIxX
[IpeobpazoBanne OyKBEHHBIX BHIPAKECHUH,
33 packpeITHE CKOOOK U TPUBEICHUE TOAO0HBIX
ClIaraeMbIX
34 CBoiicTBa CTENIEHH C HATYPaJIbHBIM bu6muoreka [JOK
rnoxkasarejieM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTeNEHU C HATYpPaIbHBIM bu6muoreka [IOK
IOKa3aTeseM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHU C HATYPaJIbHBIM bu6mmoreka [JOK
II0Ka3areyeM https://m.edsoo.ru/7f4218be
37 MHorouieHsl bubmmorera [IOK
https://m.edsoo.ru/7f42276¢
b K
38 MHoro4yieHsl nommorexa [10
https://m.edsoo.ru/7f422930
39 CrnoxxeHue, BBIMUTAaHUE, YMHOKEHUE bubnuorexa [JOK




MHOT'O4JICHOB

https://m.edsoo.ru/7f422af2

CJ'IO)KCHI/IC, BbIYUTAHUEC, YMHOXKCHUC

bubmuorexa [JOK

40 MHOTO4YJICHOB https://m.edsoo.ru/7f422cc8
41 CnoxxeHue, BBIYMUTAaHUE, YMHOKEHUE but6mmoreka [IOK
MHOTOWIEHOB https://m.edsoo.ru/7{422fca
4 CrnoxxeHue, BEIMUTAaHUE, YMHOKEHUE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182
43 ®opMyIIbl COKPAIEHHOTO YMHOKEHUS bubmmorexa LOK
https://m.edsoo.ru/7f42432a
44 @opMyJibl COKPAILIEHHOTO YMHOXKEHHUS bubmmorexa [OK
https://m.edsoo.ru/7f42464a
45 DopMyIIbl COKPALIEHHOIO YMHOKEHUS bubmmorexa LOK
https://m.edsoo.ru/7{424c12
46 DopMyJibl COKPAILIEHHOTO YMHOXEHUS Bubmmorera [IOK
https://m.edsoo.ru/7f424£d2
47 DopMyIIbI COKPAIEHHOTO YMHOKEHUS Bubnmorexa [IOK
https://m.edsoo.ru/7f4251d0
48 Pa3znoxeHre MHOTOUJIEHOB HA MHOKUTEIU bubmmorexa HOK
https://m.edsoo.ru/7f423312
49 Pa3noxeHre MHOrO4JI€HOB HA MHOKUTEIN Bubmmorexa [IOK
https://m.edsoo.ru/74237fe
50 Pa3znoxeHre MHOTOUYJICHOB HA MHOKUTEIU Bubnrorexa [IOK
https://m.edsoo.ru/7f4239de
51 Pa3znoxeHre MHOTOUJIEHOB HA MHOKUTEN
5 Kontposnbnas padoTa o teme
"AnreOpanueckue BbIpaxeHUs "
53 YpaBHeHue, paBuiia mpeodpazoBaHus

ypaBHEHHs, PABHOCUIILHOCTb YPaBHEHHA




JIuHeitHOEe ypaBHEHHE C OJTHOM MTEPEMEHHOM,

>4 peneHue JIMHENHBIX YPaBHEHUI
55 JInHeiiHOE ypaBHEHHE C OJJHOM MIEPEMEHHOM, bu6muoreka [IOK
pelIeHue JIMHEMHBIX YPaBHEHUI https://m.edsoo.ru/7f420482
56 JluneliHoe ypaBHEHHE C OAHOU MEPEMEHHOM,
peneHne IMHENHBIX YPaBHEHUI
57 Pemenue 3aga4 ¢ noMoIIbIO ypaBHEHUI bubmorexa [TOK
https://m.edsoo.ru/7f42064¢
58 Pemenue 3aga4 ¢ momMoIipo ypaBHEHUH bubmmorexa IIOK
https://m.edsoo.ru/7f420806
59 Pemrenue 3aad ¢ moMoIIb0 YpaBHEHH bubmorexa OK
https://m.edsoo.ru/7f4209a0
60 Pemrenue 3aga4d ¢ moMoIIb0 YpaBHEHHI bubmmorexa LOK
https://m.edsoo.ru/7f420e6e
61 JIuneliHOEe ypaBHEHHE C JBYMs IIEPEMEHHBIMU bubnmoreka [JOK
u ero rpaduk https://m.edsoo.ru/7f427c32
2 JIuHeiiHOE ypaBHEHHE C IBYMS ITIEPEMEHHBIMU bu6muoreka [IOK
U ero rpauk https://m.edsoo.ru/7f427e8a
63 Cucrema ABYX JIMHEHHBIX YPaBHEHHH C JBYMSI bubmuoreka [IOK
IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema AByX JIMHEHHBIX YPaBHEHUH C JBYMsI
[IEPEMEHHBIMU
65 CucreMa IByX JTUHEUHBIX YpaBHEHUH C JByMS
IIEPEMEHHBIMU
66 Cucrema AByX JIMHEHHBIX YPaBHEHUH C JBYMsI
IIEpEMEHHBIMU
67 Pewenue cucrem ypaBHeHUM Bubmmorexa [IOK

https://m.edsoo.ru/7f4284de




but6mmoreka [IOK

68 Pewertite cictem ypasHetiii https://m.edsoo.ru/7f42865a
69 Pemenue cucreM ypaBHeHU bubmmorexa LOK
https://m.edsoo.ru/7{4287d6
70 Pewenue cucrem ypaBHeHHUM
71 Pemenue cucrem ypaBHEeHHI
7 KonTponbhas pabora no teme "JInHeliHble bubnuorexa LIOK
ypaBHeHUs" https://m.edsoo.ru/7f421044
73 KoopaunaTa Touku Ha nmpsiMoi bubmmorexa LOK
https://m.edsoo.ru/7f41de76
bubmuoreka [JOK
74| Hucorse mpoMexy TR https://m.edsogru/7f4ldff2
75 Hucnosble IPOMEKYTKH
76 PaccTosinue Mvencz[y ,[[BE’M}I TOYKaMHU
KOOPAMHATHOM NpsiMOH
77 Paccrostnue Mexay AByMs TOUKaMH
KOOPAMHATHOU MPSMOK
73 [IpssMoyronpHas cucteMa KOOpAMHAT Ha bubmuoreka [JOK
IUIOCKOCTHU https://m.edsoo.ru/7f41el6e
79 [IpssMoyTOIBHAs CUCTEMA KOOPIMHAT Ha bu6bnuorexa LIOK
IUIOCKOCTHU https://m.edsoo.ru/7f41e42a
bubnuorexa LIOK
80 [Tpumeps! rpadukoB, 3a1aHHBIX GopMyITamMu hitps:/ /m.edso:fru 17416828
81 [Ipumeps! rpadukoB, 3a1aHHBIX (HOpMyIaMu E‘ﬁs?;lrifgsigr?ﬁﬂled%
82 [Ipumeps! rpadukoB, 3a1aHHBIX GopMyIamMu
83 Urenue rpaduKoB peabHBIX 3aBHCUMOCTEH bubmmorexa OK

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




84 Urenue rpadukoB peaibHBIX 3aBHCUMOCTEH
bu6anoreka LIOK
I1
85 OHATHC (yHKLIN https://m.edsoo.ru/7{41ef06
86 I'paduk pynkunu
bubnuorexa [JOK
87 Csoi i
BOHCTBA QyHKLHIL https://m.edsoo.ru/7f41f078
. . but6mmoreka [IOK
88 CroiicTea dyHKuMi https://m.edsoo.ru/7{41f1fe
bubnunorexa LIOK
8 JIuneit
? MHCHHAs QyHKIA https://m.edsoo.ru/7f427282
but6mmoreka [IOK
90 Jluneit
uHciHas pyHKu https://m.edsoo.ru/7f427412
bu6nunorexa [IOK
91 I1 HHOA
OCTPOCHHE rpadHKa JMHCHKOI pyHKuH https://m.edsoo.ru/7f426d1e
92 [Toctpoenue rpaduka nuHeHON HYHKIIUU
93 I'padux pynkumm y =[x|
94 I'padux pynkuum y =[x|
KonTponbnas pabora no teme "KoopauHate! u
95 rpadukn. @ynknun" / Beepoccuiickas bubmorexa [OK
P P FYHHI P https://m.edsoo.ru/7{41f50a
MpoBepoyHas padbora
96 Nrorosast koHTpONBbHAs paboTa / bu6muoreka [IOK
Bcepoccuiickas mpoBepouHas pabota https://m.edsoo.ru/7f429¢c6¢
97 [ToBTOpEHNE OCHOBHBIX MMOHATUA U METOIOB
Kypca 7 kiacca, 00001eHne 3HaHU
08 IToBTOpEHME OCHOBHBIX IIOHATHA U METOZ OB bu6bnuorexa [IOK
Kypca 7 kiacca, 00001eHre 3HaHUH https://m.edsoo.ru/7f429£32
99 [ToBTOpEeHNE OCHOBHBIX MMOHATUIA U METOA OB bubnuorexa [JOK

Kypca 7 Kinacca, 000011eHne 3HaHUI

https://m.edsoo.ru/7f42a0e0




100 [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB |

Kypca 7 kiacca, 00001eHne 3HaHU
101 IToBTOpEHNE OCHOBHBIX IIOHATHA U METOZ OB | bubnuorexa LIOK

Kypca 7 kiacca, 000011eHre 3HaHUH https://m.edsoo.ru/7f42a27a
102 [ToBTOpEHNE OCHOBHBIX MOHATHIA U METO0B 1 bubnmoreka [JOK

Kypca 7 kiacca, 00001eHIe 3HaHUH https://m.edsoo.ru/7f42a900
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




8 KVIACC

KosnuyecTBo yacos DJIeKTPOHHbBIE
Nen/nm | Tema ypoka Kontpoabubie | [IpakTnueckue Aara unpposeIe
Bcero HU3y4eHusi  o0paszoBaTe/bHbIC
padoThI padoTbI pecypehI
1 KBagpatHblil KOpEeHb U3 YUCIa 1 bubnmorexa [IOK
https://m.edsoo.ru/7f42d452
bubnuorexa LIOK
2 [TonsTHE 006 UPPALIMOHAIIEHOM YUCIIE 1 https://m.edsoclfru/7f42eaaa
3 JecsaTuuHble NPUOIMKEHHS] UPPALIMOHATBHBIX |
qucen
4 JlecsaTuuHble PUOIMKEHHSI UPPALIMOHAIBHBIX |
qucel
5 JlericTBUTENIbHBIEC YHCIIA 1
6 CpaBHEHHE NEMCTBUTENBHBIX YACEI 1
7 CpaBHeHUE 1EUCTBUTENBHBIX YUCEI 1
8 Apudmernueckuii KBaApaTHbII KOPEHb 1
9 VYpaBHeHHe BUaa X> = a 1
10 CBoiicTBa apu(PMETHISCKUX KBAIPATHBIX | bu6mmoreka [JOK
KOpHEM https://m.edsoo.ru/7f42d862
1 CaoiicTBa apu(MeTHUECKUX KBaIPATHBIX | bubnuoreka [JOK
KOpHEH https://m.edsoo.ru/7f42d862
12 [IpeoGpazoBaHue YUCIOBBIX BBIPAXKEHUH, | bubnuorexa LIOK
COJZIepKAIUX KBAJIPAaTHbIE KOPHU https://m.edsoo.ru/7f42dd26
13 [IpeobpazoBaHMe YUCIOBBIX BBIPAXKECHUH, | bubnuoreka [IOK
COJIepXKAIMX KBaJpaTHbIE KOPHU https://m.edsoo.ru/7f42ded4
14 [IpeoOpazoBaHme YUCTOBBIX BHIPAKECHHM, 1 bubmuorexa [JOK




COACPpKAIUX KBAAPATHBIC KOPHU

https://m.edsoo.ru/7f42e0be

[IpeoOpa3oBaHue YUCIIOBBIX BBIPAKCHH,

bubmuorexa [IOK

15
COJZIepKAIUX KBAJIPATHBIE KOPHU https://m.edsoo.ru/7f42e262
16 CreneHs ¢ IEeIBIM ITIOKa3aTeIeM Bubmorexa ITOK
H https://m.edsoo.ru/7f4354a4
CranmapTtHas 3anuch yncia. Pazmepsl
00BEKTOB OKPYIKAIOIEro Mupa (0T
by pa ( bubmuorexa [JOK
17 3JIEMEHTAPHBIX YACTHIL 10 KOCMUYECKUX
https://m.edsoo.ru/7f436098
00BEKTOB), UTUTETLHOCTH MPOIIECCOB B
OKPY’KaIOIIEM MHUPE
. bubnuorexa [JOK
18 CBOJICTBA CTEIIEHU C I[EJIBIM IIOKA3aTeIeEM
https://m.edsoo.ru/7{435648
19 CBOICTBA CTEIEHHU C I[EIBIM IIOKA3aTeIEM bubmmorexa LIOK
H htps:/m.edsoo.ru/7f435648
. but6mmoreka [IOK
20 CBoiicTBa CTEIEHHU C LIEJBIM II0Ka3aTeIeM
https://m.edsoo.ru/7f435648
. bubmuorexa [JOK
21 CBOICTBA CTEIEHH C I[EJILIM IIOKAa3aTeIeEM
https://m.edsoo.ru/7f43599a
22 CBOICTBA CTEIEHHU C I[EIBIM IIOKa3aTeIEM bubmmorexa IIOK
H https://m.edsoo.ru/7f435ed6
23 KBagpartsslii TpEXuineH
24 KBagparnsiii TpéxuneH
)5 Pa3nosxeHne KBagpaTHOro TpEXUIIeHa Ha bubnuoreka [JOK
MHOKUTEIN https://m.edsoo.ru/7f421d38
26 Pa3noxenue kBagpaTHOro TpéXwieHa Ha bubnuorexa LIOK
MHOKUTEIN https://m.edsoo.ru/7{42fd38
7 KonTtponbnas padora no temam "KBanpatHsie bubnuoreka [IOK

kopHu. Ctenenu. KBaapatHbiil Tpexuien"

https://m.edsoo.ru/7f42ec80




but6mmoreka [IOK

28 Aarebpastiecicas ApoOk https://m.edsoo.ru/7f430382
79 JlommycTiMble 3HaYCHUS TIEPEMEHHBIX,
BXO/JISIINX B aIre0pandecKrue BhIPAKCHUS
30 JomnycTiumble 3HaYeHUs IEPEMEHHBIX,
BXO/IAIINX B alredpandeckue BhIpaKeHUS
. . bu6nmoreka [JOK
31 OCHOBHOE CBOMCTBO aJIre0pandecKoi qpoou https://m.edSO(]fru/7f4308e6
. bu6nmoreka [JOK
32 Coxpauerne podeit https://m.edso:)_.[ru/7f430aSa
. bu6nuoreka [IOK
33 Coxpauerne apobeit https://m.edsoc%.lru/7f430f44
. bu6nmoreka [JOK
34 Coxpamerne apobeii https://m.edsofru/7f430f44
35 CrnoxeHue, BBIYUTaHUE, YMHOKEHUE U bu6moreka [IOK
JIeJICHUE anredpandecKkux Ipooei https://m.edsoo.ru/7f43128¢
16 CrnoxeHue, BRIYUTAaHUE, YMHOKEHUE U bu6nuoreka [IOK
JeNICHUEe anredpandecKux apooeit https://m.edsoo.ru/7f4315¢0
37 CrnoxeHue, BBIYMUTAaHUE, YMHOKEHUE U bubmuorexa [JOK
JIeJICHUE anredpandecKkux Ipooei https://m.edsoo.ru/7f4318¢c2
18 CrnoxxeHue, BBIYUTAaHUE, YMHOKEHUE U but6mmoreka [IOK
JEICHUE aNredpandecKux apooeit https://m.edsoo.ru/7f431a20
39 [TpeoOpa3oBaHue BBIpAKEHUM, COAECPIKALIUX bubnuoreka [JOK
anreOpandeckue 1poou https://m.edsoo0.ru/7f43259¢
40 [IpeoGpazoBanHue BbIpakeHUH, COEPIKALINX bu6nuorexa LIOK
anrebpanyeckue 1podu https://m.edsoo.ru/7f432736
41 [IpeobpazoBanue BbIpaK€HHA, COAECPIKALUX bubmmorexa LIOK

anreOpandeckue 1podu

https://m.edsoo.ru/7{432736




4 Kontponbhas pabota no teme bu6nmoreka [JOK
"Anrebpanyeckast 1poOp" https://m.edsoo.ru/7f431d36
bu6nuorexa LIOK
43 Keanparnoe ypasnenie https://m.edsofru/7f42<eela
44 HenonHoe kBagpaTHOE ypaBHEHUE Bubmmorera [IOK
https://m.edsoo.ru/7f42eela
45 Hemnonnoe kBagpaTHOE ypaBHEHUE Bubnmorera [IOK
https://m.edsoo.ru/7{42eela
46 dopMya KOpHEU KBaIpaTHOIO YPaBHECHHUs buommorexa LOK
https://m.edsoo.ru/7f42f158
47 dopmyiia KOpHEN KBAJIPATHOTO YPaBHEHUS Bubnmorera [IOK
https://m.edsoo.ru/7f42f36
48 ®opmysia KOpHEH KBapaTHOTO YpaBHEHUS bubmmorexa HOK
https://m.edsoo.ru/7{421f5a4
bu6nmoreka [JOK
49 Teopema Briera https://m.edso:)_.[ru/7f42fef0
bubnuoreka [IOK
>0 Teopema Buera https://m.edsofru/7f430076
51 Pewenne ypaBHeHUM, CBOAAIIMXCS K bu6muorexa [IOK
KBaJpaTHBIM https://m.edsoo.ru/7f43¢c542
5 Pemenne ypaBHeHUH, CBOISIIMUXCS K bu6nmoreka [JOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimue qpoOHO-paIOHATHHBIE bu6nuoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreiimme 1poOHO-paIIMOHATIEHBIE bu6nmoreka [JOK
ypaBHEHUSA https://m.edsoo.ru/7f432b6e
55 Penienue TeKCTOBBIX 33/1a4 C TTIOMOILBIO bubnuotexa [IOK

KBaJ[paTHBIX YpaBHEHUM

https://m.edsoo.ru/7f42175¢




56

Penienne TeKCTOBBIX 3a7ja4 C TIOMOILBIO
KBaJPAaTHBIX YPaBHCHUU

bub6moreka [IOK
https://m.edsoo.ru/7f42{816

57

KonTtponsnas padora no teme "KBaaparusie
ypaBHEHHA"

but6mmoreka [IOK
https://m.edsoo.ru/7f43012

58

JIuneiiHoe ypaBHEHUE C IBYMs
NEPEMEHHBIMH, €ro Ipaduk, MpuMepbl
peLIeHus] ypaBHEHUH B LIEJIBbIX YUCIIAX

59

JIuneliHOEe ypaBHEHHE C IBYMs
HepEeMEHHBIMHU, €ro rpaduk, IpuMepbl
pelIeHNs YPABHEHHUH B LENBIX YMCIIAX

60

JIuneliHOe ypaBHEHME C IBYMS
HepEeMEHHBIMH, €ro rpaduk, IpuMepbl
pEILIEeHNs] yPaBHEHUH B LEJIBIX YUCIIAX

61

Pemienue cuctem AByX JIMHEHHBIX YpaBHEHUN
C ABYMSI TIEPEMEHHBIMHU

62

Pewenne cucrem IByX JIMHEWHBIX YPaBHEHUU
C IBYMs [IEPEMEHHBIMU

63

Pemenne cucreM qByX JTMHENWHBIX YpaBHEHUN
C ABYMSI TIEPEMEHHBIMHU

64

IIpuMepsl pemieHust CUCTEM HEJIMHENHBIX
YPaBHEHUH C ABYMS [IEPEMEHHBIMU

65

[TpuMepsI pelieHns CUCTEM HETMHEHHBIX
YpaBHEHUH C ABYMs [I€PEMEHHBIMU

66

I'padmueckas uHTEpHIpETALINS YPABHEHUS C
JByMsI IEPEMEHHBIMU U CUCTEM JIMHEHHBIX
YpaBHEHUU C ABYMS IEPEMEHHBIMU

bub6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

67

['pacduyeckas uHTEpIIpeTalus YpaBHEHUS C
JIBYMsI IEPEMEHHBIMU U CUCTEM JIMHEHHBIX

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6




YpaBHEHUH C ABYMS [I€PEMEHHBIMU

Pemenne TeKCTOBBIX 3aaa4 ¢ IOMOIIBIO

08 CUCTEM ypaBHEHUU
69 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOLIBIO
CUCTEM ypaBHEHUU
70 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOULIbIO
CUCTEM ypaBHEHUU
71 UYuciioBble HEPABEHCTBA U UX CBOMCTBA
72 UucnoBble HEPABEHCTBA M UX CBOMCTBA
73 HepaseHncTBo ¢ 01HO# nepeMeHHON
74 JIuHeliHbIE HEPABEHCTBA C OJHOU bu6munorexa LIOK
MIEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f42¢692
75 Jlunelinple HEPABEHCTBA C OTHOM bu6nmoreka [JOK
IIEPEMEHHOM U UX pPELICHUE https://m.edsoo.ru/7f42c840
76 JInHeHbIe HEPABEHCTBA C OJHOM
MEPEMEHHOMN U UX pEIICHHE
77 CucTeMbl TUHENHBIX HEPABEHCTB C OJHOM bu6nmoreka [JOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42cb88
73 CucTtemMbl TUHEHHBIX HEPABEHCTB C OJJHOM bu6nuoreka [IOK
IIEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f42cd2¢c
79 CucreMbl TUHEUHBIX HEPABEHCTB C OJTHOU
MIEPEMEHHON U UX PEIICHUE
N300pakenue penieHus THHEHHOTO
80 HEPABEHCTBA U UX CUCTEM HA YMCIIOBOU buommorexa LOK
. https://m.edsoo.ru/7f42c¢9¢4
psAMOi
N300pakeHune pemeHus TMHEHHOTO
81 HEPaBEHCTBA U UX CUCTEM Ha YHUCIOBOMN bubmmorexa HOK

IPsIMOM

https://m.edsoo.ru/7{42c9¢e4




KonTponbhas pabora no temam

82 .
"HepasenctBa. Cuctembl ypaBHEeHH"
bu6nuorexa LIOK
83 Tonsrue pymKumm https://m.edsofru/7f433c12
84 OO6nacTb onpeseneHns 1 MHOKECTBO bubmmorexa LIOK
3HAYCHHUHN PYHKITUN https://m.edsoo.ru/7f433d84
85 Crioco0bI 3a1anus PyHKIUH
86 I'padux pynkuuum
87 CaoiicTBa GQyHKINH, UX OTOOpakeHUE Ha
rpaduke
88 Urenue U NOCTpoeHHE TpaPuKoB (HyHKIHNA
29 [Tpumeps! rpaduKoB QPYHKIIHIA, OTPAKAIOIIUX
peasibHbIE MPOLIECChHI
OYHKIMH, OTUCHIBAIONITUE MPIMYIO U
90 06};)21;1-1}/}(; nponopuH::Ianmile ZaBI/ICI/IMOCTI/I, bubmmorera [IOK
X rpadpKn https://m.edsoo.ru/7f434bbc
91 l'unepbona
bu6nuoreka [JOK
02 Tunepbona https://m.edsogru/7f4343e2
bu6nmoreka [JOK
93 Tpadui gy y =x* https://m.edsofru/7f434572
Oyakmmu y =x%,y = x%, y = VX, y = [X[;
94 rp};q)nlfieczoe pe’I?IeHI/Ie’ }}//paBHe’H};Iﬁ LI |(;I/ICTeM Bubnmorexa [IOK
P — https://m.edsoo.ru/7f434d38
[ToBTOpEHME OCHOBHBIX MOHATUNA U METOJI0B
95 KypcoB 7 u 8 Kj1accoB, 0000111eH1e 3HaHUi / bubmmorexa LOK
Bcepoccuiickas nposepounas padora htpsziim.edsoo.n 737 1aa
96 Wrorosast koHTpoOnBHAs paboTa / bubnuotexa [JOK




Bcepoccuiickas mpoBepouHas padboTa https://m.edsoo.ru/7f434eb4
97 [ToBTOpEHME OCHOBHBIX IOHATHHA U METOA0B 1
KypcoB 7 u 8 Ki1accoB, 0000IIeHIE 3HAHUN
08 IToBTOpEHME OCHOBHBIX IOHATUN U METOA0B | bubnuoreka [JOK
KypcoB 7 u 8 Ki1accoB, 00001IeHre 3HAHUN https://m.edsoo.ru/7f43736¢
99 [ToBTOpEHNE OCHOBHBIX MOHSITHIA U METOJI0B | bubnuorexa LIOK
KypcoB 7 1 8 KJIacCOB, 0000IIIEHIE 3HAHUI https://m.edsoo.ru/7f437510
100 IToBTOpEHME OCHOBHBIX IIOHATUNA U METOA0B | bubnuoreka [JOK
KypcoB 7 u 8 KiaccoB, 00001eHne 3HaHUI https://m.edsoo.ru/7f4376b4
101 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJI0B | bubnuorexa LIOK
KypcoB 7 1 8 KJIacCOB, 0000IIIEHIE 3HAHUIA https://m.edsoo.ru/7f436b88
102 IloBTOpEHNE OCHOBHBIX ITOHATUN U METOA0B | bubnuoreka [JOK
KypcoB 7 U 8 KJ1acCOB, 0000I1IeHIE 3HAHUI https://m.edsoo.ru/7f437858
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne ara u¢posbie
n/n Tema ypoka Bceero Kontpoanuere | IpakTuieckue fllsyqemm ](:6[()1;I;OB3TGJILHBIG
padoTbI padoThI pecypebI
PanmionaneHbIe yncna, UppaluoOHaIbHBIC
1 Ypcia, KOHCYHEIE U OECKOHCUYHEIC JIECATHYHbIC 1
npobu
MHOX€ECTBO 1€MCTBUTENBHBIX YUCEIT;
2 IEUCTBUTEIILHBIE YNCIIa KAK OECKOHEYHBIE 1
JECSITUUHBIE TpOOHU
B3anmHO 01HO3HAYHOE COOTBETCTBUE MEXKTY
3 MHOKECTBOM JIECTBUTENBHBIX YUCEI U 1
MHO>KECTBOM TOYEK KOOPJAMHATHON MPSMOI
CpaBHEHHE IEHUCTBUTEIIBHBIX YUCEIT,
4 apupMeTHuecKue 1eiCTBUS C 1
JEUCTBUTEIILHBIMU YU CIIAMU
5 [TpubmmkEéHHOE 3HAUYCHNE BETHUUNHBL, |
TOYHOCTb MPHUOTMKEHUS
6 OxkpyriieHne yucen 1
7 OxkpyriieHue yucen 1
8 [IpukuaKa v OlleHKA pe3yIbTaTOB BHIYUCICHUM 1
9 [Ipukuaka v OlIEHKA pe3yJIbTaTOB BHIYMCICHUI 1
10 JIuneitHoe ypaBHeHue. PenieHne ypaBHEeHHI, | bu6muorex [IOK
CBOJIAIIMXCS K JIMHEUHBIM https://m.edsoo.ru/7f43bf66
1 JIuneitHoe ypaBHeHue. Penienue ypaBHEeHHI, |

CBOJSIIINXCS K JIMHEHHBIM




KBanpatHoe ypaBHeHue. Pellienre ypaBHEeHUH,

bu6moreka [IOK

12 CBOISIIIMUXCS K KBaAPaTHBIM https://m.edsoo.ru/7f43¢542
13 KBagpartHoe ypaBHeHue. Pemienue ypaBHeHMi, bu6nuorexa LIOK
CBOIALIMXCA K KBaIPAaTHBIM https://m.edsoo.ru/7f43c542
14 bukBagpaTHbie ypaBHEHHS Bubmmorera [IOK
https://m.edsoo.ru/7f43¢3d0
15 bukBanpaTHbie ypaBHEHHUS bubmmorexa HOK
https://m.edsoo.ru/71f43¢3d0
[IpuMepsl penieHuss ypaBHEHUN TPEThEU U
16 4eTBEPTOU CTETIEHEH Pa3IoKeHUEM Ha
MHOKUTEIIN
[IpuMmepsl perieHust ypaBHEHUN TPEThEU U
17 4eTBEPTOU CTEIICHEU pa3JIOKEHUEM Ha
MHOKUTEIIN
18 Pemenne npoGHO-paliMOHaNbHBIX YpaBHEHUN Bubnmorexa [IOK
https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOGHO-paliMOHAIBHBIX YpaBHEHHHA bubmmorexa LIOK
https://m.edsoo.ru/7f43c9b6
20 Penienne TeKcTOBBIX 3aa4 aJIreOpanyeckum
METOJIOM
21 Pemrenne TeKCTOBBIX 33724 areOpanyecKiuM
METOA0M
2 Penienune TeKCTOBBIX 3aJa4 aJIreOpanyeckum
METOJIOM
” KonTponbhas paborta o teme "YpaBHeHus ¢
OJIHOH nepeMeHHOoN"
24 VYpaBHEHHE € ABYMsI IEPEMEHHBIMU U €TO bubmmorexa LIOK

rpaduk

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




VYpaBHeHHE ¢ ABYMsI IEPEMEHHBIMU U €T0

bu6moreka [IOK

25 rpaduk https://m.edsoo.ru/7f43d0b4
6 Cucrema AByX JINHEHHBIX YPaBHEHUI C JBYMsI
IIEPEMEHHBIMU U €€ PELCHNE
7 Cucrema AByX JINHEHHBIX YPaBHEHU C JBYMsI
IIEPEMEHHBIMHU U €€ pEelLIeHUE
73 Cucrema AByX JINHEHHBIX YPaBHEHU C JBYMsI
IIEPEMEHHBIMU U €€ pELCHHE
79 CucreMa IByX JTUHEHUHBIX YPaBHEHUH C JBYMS
MIEPEMEHHBIMH U €€ PEIICHUE
Pewenne cucrem IByX ypaBHEHHM, OAHO U3
30 KOTOPBIX JINHEWHOE, a APYroe — BTOPOM buommorexa LOK
https://m.edsoo.ru/7f43d23a
CTEIICHU
Pemenue cuctem AByX ypaBHEHU, OJHO U3
31 KOTOPBIX JIMHEHHOE, a IPyroe — BTOPOU bubnmorera LHOK
https://m.edsoo.ru/7f43d55a
CTEIIEHU
Pemenue cucreM AByX ypaBHEHUI, OTHO U3
32 KOTOPBIX JIMHEWHOE, a IPyroe — BTOPOU
CTEIIeHU
Pewenue cucrem IByX ypaBHEHMM, OHO U3
33 KOTOPBIX JIMHEWHOE, a IPyroe — BTOPOU
CTEIIEHU
34 I'padrueckas MHTEpIIpeTALUs CUCTEMbI
YpaBHEHUH C ABYMs [I€PEMEHHBIMU
35 Penrenne TeKCTOBBIX 3a/a4 aJreOpanyecKum
crocob6om
36 Penienune TekcToBBIX 3aa4 aJIreOpanyeckum

crocooom




KoHnTtposbHas padota o teme "Cucremsl

37 -
ypaBHEHUH
38 UucnoBble HEPaBEHCTBA U UX CBOMCTBA
39 UucnoBble HEpaBEHCTBA U UX CBOMCTBA Bubmmorexa [IOK
https://m.edsoo.ru/7f43ad5a
40 Jlunelinbie HEPABEHCTBA C OTHON TIEPEMEHHOM bu6nmoreka [JOK
U UX pEILICHUE https://m.edsoo.ru/7f43af08
41 JIuHeliHbIC HEPABEHCTBA C OJHOM NIEPEMEHHOU bu6mmorexa LIOK
U UX pelLIeHne https://m.edsoo.ru/7f43af08
4 JIuneliHble HEPABEHCTBA C OJTHOM NIEPEMEHHOU bu6nmoreka [JOK
U UX pELICHUE https://m.edsoo.ru/7f43af08
43 CucreMsl JII:IHCﬁHBIX HEPABEHCTB C OJJHOU
MEPEMEHHOMN U UX PEIICHHE
44 Cucremsl J'II:IHCI‘/JIHBIX HEPaBEHCTB C OJHOM
MEePEMEHHOMN U UX PEIICHHE
45 CucTtemMbl TUHEHHBIX HEPABEHCTB C OJHOMI
NEPEMEHHOMN U UX PEIICHHE
46 KBagpaTHble HEpaBEHCTBA U UX PEILICHUE bubmorexa OK
https://m.edsoo.ru/7f43b098
47 KBanpaTHble HEpaBeHCTBA U UX PEILICHUE bubmmorera [IOK
https://m.edsoo.ru/7f43b21e
48 KBagpaTHble HEpaBEeHCTBA U UX PEILICHUE Bubmmorera [IOK
https://m.edsoo.ru/7f43b5a2
49 KBaspaTHbIC HEpABEHCTBA U UX PEILICHUE
50 KBangpaTHble HEpaBEHCTBA U UX PEILICHUE
51 I'paduueckas HHTEpHIpETALIUS HEPABEHCTB U bubnuoreka [JOK
CHCTEM HEPABEHCTB C IBYyMs IIEPEMEHHBIMU https://m.edsoo.ru/7f43b098
52 I'paduueckas nnTepripeTalyisi HEPaAaBEHCTB U




CHUCTEM HCPABCHCTB C IBYMs IIEPEMCHHBIMU

53 KonTtponsnas padota mo teme "HepaBencrsa"
54 KBanpartnunas ¢pyHkuus, e€ rpaduk u bu6nuoreka [IOK

CBOMCTBa https://m.edsoo.ru/7f4396¢6
55 KBanpatuunas ¢pyHkuus, e€ rpaduk u bu6mmoreka [JOK

CBOICTBa https://m.edsoo.ru/7f439842
56 KBanparnunas ¢pyHkuus, e€ rpaduk u bu6nuorexa [IOK

CBOMCTBa https://m.edsoo.ru/7f4399b4
57 [Tapabosa, KOOpAUHATHI BEPIIMHBI TapaloIbl, bu6nmoreka [JOK

0Ch CUMMETPHUH MapadoIibl https://m.edsoo.ru/7f439eb4
58 [Tapabona, KOOpAMHATHI BEPITUHBI TAPaOOIIBI, bu6nuoreka [IOK

0Ch CUMMETPHH MapadoJIbl https://m.edsoo.ru/7f43a03a
59 [TapaGoia, KOOpAMHATHI BEPIIMHBI TapadOIIbl, bu6nmoreka [JOK

0Ch CUMMETPHUH MapadoIibl https://m.edsoo.ru/7f43alac
60 [TapaGomna, KOOpAWHATHI BEPIIMHBI TApaOOIIbI, bu6nuorexa LIOK

0Ch CUMMETPHH MapadoJIbl https://m.edsoo.ru/7f43a31e
61 [TapaGosa, KOOpAMHATHI BEPIIMHBI TApadOIIbl, bu6mmoreka [JOK

0Ch CUMMETPHH MapadoIIbl https://m.edsoo.ru/7f43a526
6 [Tapabomna, KOOpAMHATEI BEPITUHBI TAPaOOIIBI,

0Ch CUMMETPHH MapadoJIbl
63 I'paduku pynkumit: y = kx, y = kx + b, y=k/x,

y=xX%, y=VX, y=[X|
64 I'paduku pynkumit: y = kx, y = kx + b, y=k/x,

y=x*, y=VX, y=[X|
65 I'paduku dynkmmii: y = kx, y =kx + b, y=k/x,

y=x%, y=VX, y=[X|
66 I'paduku pynkumit: y = kx, y = kx + b, y=k/x,

y=x’, y=VX, y=X|




I'paduxu dynkmmii: y = kx, y =kx + b, y=k/x,

67 R
y=x>, y=VX, y=[X|
68 I'paduku pynkumit: y = kx, y = kx + b, y=k/x,
y=X3, y=VX, y=[X|
bubmuorexa [JOK
69 Kourponsuas padbora mo teme "d "
HIPOJIBHAA paboTa MO TeM YHIIUH https://m.edsoo.ru/7f43ab84
. bu6nmoreka [JOK
70 TlonsTue 4YnCIIOBOM IIOCIIEIOBATEILHOCTH
https://m.edsoo.ru/7{43e6¢c6
71 3ajaHue Nocaeq0BaTeIbHOCTU PEKYPPEHTHOM bubnuotexa [IOK
dbopmynoii u hpopmynoi n-ro wieHa https://m.edsoo.ru/7f43ebda
7 ApudmeTrnueckast 1 reoMeTpruecKas bubnuorexa LIOK
[Iporpeccuu https://m.edsoo.ru/7f43ed7e
73 Apudmernueckas u reoMmerpudeckas bu6nuoreka [IOK
Iporpeccuun https://m.edsoo.ru/7f43f3b4
Dopmynsl n-ro wieHa apudhMeTHIECKON U
74 reorlzfle}T] MYECKOH mpor I;C((:il)/lﬁ CYMMBI IIE€PBBIX bubmmorexa [OK
P porp &y P https://m.edsoo.ru/71f43{f58a
N YWIEHOB
®dopMyIIbl N-T0 YieHa apuhMEeTUIECKON 1
75 TeOMETPHUUECKON IIPOTrPECCHii, CYMMBI IIEPBBIX bubmmorexa [OK
p porp &y p https://m.edsoo.ru/7f43ef2¢c
N WIEHOB
Dopmynsl n-To WwieHa apudhMETHIECKON U
76 FGOFI\)/IC?F] HYECKOU IIPOT icfl)dﬁ CYMMBI IIEPBBIX bubmmorexa IIOK
p porp &Y p https://m.edsoo.ru/7f43f0c6
N WICHOB
Dopmynsl n-ro wieHa apudhMeETHIECKON U
77 reollzde}T] MYECKOH mpor I::c;il)/lﬁ CYMMEI IIEPBBIX bubmmorexa LOK
p porpeceHn, ¢y p hitps://m.edsoo.ru/7f43f72¢
N YWIEHOB
78 @opMyIBI N-TO YieHa apupMETHIECKON U bubmuorexa LIOK

r€OMETPHYECKON NMPOTrPECCUi, CyMMBI ITEPBBIX

https://m.edsoo.ru/7f4318a0




n 4JCHOB

N300pakeHue 4aeHOB apuPpMETHUECKON U

79 reOMETPUUYECKON NIPOTrPECCU TOUKAMU HA
KOOPJIMHATHOM TJIOCKOCTH
N306pakenue 4jieHOB apupMETHUECKON U
80 reOMETPUYECKON NMPOTrPECCUil TOUKAMH HA
KOOPAMHATHOMW IJTIOCKOCTH
81 JInHEeNHBIN U DKCIIOHEHIUAJIBHBINA POCT
but6mmoreka [IOK
82 CJ10KHBIE TTPOIIEHTHI
https://m.edsoo.ru/7f43fe0e
bubnuoreka [JOK
83 Crno’xHbI€ TPOLIEHTHI 1
https://m.edsoo.ru/7f4401a6
%4 KonTtponbnas padota no teme "Hucnoble bu6nuoreka [IOK
OCJIEJ0BATEILHOCTH" https://m.edsoo.ru/71440418
[ToBTOpEeHME, 0000IIIEHNE U CHCTEMATHU3AITUS
25 3HaHUH. 3anuch, CPABHEHHE, EUCTBUS C
JeWCTBUTENIbHBIMU YHCIIAMH, YUCIIOBAs
npsimast
26 [ToBTOpEeHME, 0600IICHNE U CUCTEMATU3AIIHS
3HaHuH. [IpOLEHTHI, OTHOIIEHMS, IPONOPLIUH
87 [ToBTOpeHmne, 0600IICHNHE U CCTeMAaTHU3alIUs
3Hanuid. OKpyriieHne, NpUOIIKEHUE, OIICHKA
[ToBTOpenue, 00001IeHNE U CUCTEMATH3AIUS
N but6mmoreka [IOK
88 3Hanuii. Perrienne TeKCTOBBIX 3a7a4
https://m.edsoo.ru/7{443b12
apu(METHUECKUM CIIOCOO0OM
[ToBTOpeHnue, 06001IeHNEe U CCTeMaTHU3alUs
N bubmuorexa [JOK
89 3HaHMi. Pernienne TeKCTOBBIX 3a7a4

apupMeTHYECKUM CITIOCOOOM

https://m.edsoo.ru/7f443cd4




HOBTOpeHI/Ie, O606H.[CHI/IG Hn cucrTeMaTu3anus

. bubnuorexa [JOK
90 3HaHUH. Pelrenne TeKCTOBBIX 3a1a4
https://m.edsoo.ru/7f443fea
apu(METHUECKUM CTIOCOO0OM
[ToBTOpeHue, 06001IeHNEe U CCTeMAaTH3alUs
o bubmuorexa [JOK
91 3HaHu#. [IpeoOpa3zoBanue anreOpandecKux
. https://m.edsoo.ru/7f4441ca
BBIPKECHHM, TOTTYCTUMbIC 3HAUCHHS
[ToBTOpenue, 0600I1IeHNE U CUCTEMATH3AITIS
. bubmuorexa [JOK
92 3Hanui. [IpeobpazoBanue anredpanveckux
. https://m.edsoo.ru/7f444364
BBIPAKEHUM, TOITyCTUMbIE 3HAUECHUS
[ToBTOpEeHME, 0600IICHNE U CUCTEMATU3ALIHS
. bubnuotexa [IOK
93 3Hanui. [IpeoOpa3zoBanue anreOpandeckux
- https://m.edsoo.ru/71444612
BBIPKEHUM, TOMYCTUMbIC 3HAUCHHUS
[ToBTOpeHue, 06001IeHNE U CCTeMAaTH3alIUs
N bubmuorexa [IOK
94 3Hanwuii. [IpeoOpa3oBanue anredpandeckux
. https://m.edsoo.ru/7f444a94
BBIPKECHHM, TOTTYCTUMbBIC 3HAUCHHS
[ToBTOpeHME, 0600IICHNE U CHCTeMAaTH3aIIUs
95 3HaHuW. OyHKIMU: TOCTPOEHUE, CBOMCTBA bubmorexa [IOK
Y T p ’ https://m.edsoo.ru/7f444¢56
U3YYCHHBIX (yHKIUI
[ToBTOpEeHME, 0600IIEHNE U CUCTEMATU3AIIHS
. . bubmuorexa [JOK
96 3HaHu. OyHKIMU: IOCTPOEHUE, CBOMCTBA
. https://m.edsoo.ru/71{444144
U3YYCHHBIX (QyHKITUI
[ToBTOpeHnue, 06001IeHNE U CHCTeMaTU3aIus
. . but6mmoreka [IOK
97 3HaHui. DyHKIUK: TOCTPOCHHUE, CBOMCTBA
. https://m.edsoo.ru/7f44516a
M3Y4YEHHBIX (DYHKITHI
[ToBTOpEeHME, 0600IICHNE U CHCTeMAaTH3aIUS
98 3HaHuW. OyHKIMU: TOCTPOEHUE, CBOMCTBA bubmorexa OK
Y T p ’ https://m.edsoo.ru/7f4452e6
U3YYEHHBIX (QyHKIUH
99 [ToBTOpeHmEe, 06000IIIEHNE U CHCTEMATH3AITUS bubnuorexa [JOK




3HaHu#. ['paduueckoe penieHne ypaBHEHUH 1
UX CUCTEM

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

[ToBTOpenue, 0000IICHNE U CUCTEMATU3AIIHS

100 3Hanuil. ['paduueckoe penieHre ypaBHeHU u 1
UX CHCTEM

101 Hroroas koHTpobHAs paboTa 1

102 O06o01eHne U cucTeMaTu3anus 3HaHUN 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMI OBPA30BATEJIbHOM ITPOT'PAMMBI

7 KIIACC
Kon . .
IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibLHOI
HIPOBEPHEMOTO NMpOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHus
pe3yJabTara
1 Yucna v BBIYUCICHUS
. BrImonHsaTh, coderas yCTHbIE U MUChbMEHHBIE TPUEMBI, aprU(pMETHUECKHUE IeHCTBUS C
' palMOHAILHBIMU YHCIIAMU
Haxoauth 3HaueHUs1 YUCIOBBIX BBIPAXKEHUHN, TPUMEHSATH Pa3HOOOpa3HBIE CIIOCOOKI U
1.2 MPUEMBI BEIYUCIICHUS 3HAYCHUM APOOHBIX BBIpAKEHHUH, COepKATUX OOBIKHOBEHHBIC
U JICCATUIHBIE Tpo0On
[lepexoauts OT oAHON OpPMBI 3amuUcH 4YHMCeNn K Apyroi (mpeoOpa3oBHIBATH
1.3 JECATUYHYIO IpOOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATHYHYIO, B YACTHOCTH,
B OECKOHEUHYIO IECATUIHYIO JPOOb)
1.4 CpaBHMBaTh U YNIOPSAO0UYMBATH PALlMOHATIBHBIEC YMCTIA
1.5 OKpyrJTh uncia
BBImonHAT, NPUKUAKY U OIEHKY pe3yjbTaTa BBIYMCICHUHN, OIEHKY 3HAYCHUU
1.6 YUCJIOBBIX BBIPAKECHUM. BBINOMHATE JEHCTBHS CO CTENEHSAMH C HaTypaJlbHbIMU
MOoKa3aTesIMU
1.7 [IpuMeHsTH IpU3HAKU JETUMOCTH, PA3JIOKEHHE HA MHOKUTEIN HATYpPaIbHBIX YHCEI
Pemiate nmpakTUKO-OPUEHTUPOBAHHBIE 3aJa4M, CBSI3aHHBIE C OTHOLICHUEM BEJIUYUH,
18 MPOMOPIMOHAIBHOCTBIO BEJIUMYMH, NPOLIEHTAMH, HWHTEPIPETUPOBATh PE3YIbTAThI
' pemieHuss 3agad ¢ y4€TOM ~ OTpAaHMYEHHUM, CBSI3aHHBIX CO  CBOWCTBAMH
paccMaTpuBaeMbIX 0OBEKTOB
2 AnreOpanyecKue BhIPaXKEHUS
51 Hcnonp3oBaTh anreOpandeckyr0 TEPMUHOJIOTHIO W CHUMBOJIUKY, MPUMEHSATH €€ B
' IpoLEecce OCBOEHHs y4eOHOro MaTepualia
2.2 Haxoauts 3naueHusi 0yKBEHHBIX BBIPAXKEHUMN MIPH 33JJaHHBIX 3HAUCHUIX EPEMEHHBIX
53 BrimonuaTe TpeoOpa3oBaHUs 1EJOT0 BBIPAXCHHS B MHOTOWICH MPUBEACHHEM
' NOJOOHBIX CIaraeMbIX, PAaCKpPHITHEM CKOOOK




BrimonaaTs YMHOKCHHUEC OJHOYICHA Ha MHOTOYJICH WM MHOIO4JICHAa Ha MHOI'OYWICH,

24 IPUMEHSATH (OPMYITBI KBaapaTa CyMMBI U KBaJpaTa pa3sHOCTH
Ocy1iecTBIATh Pa3a0KeHHEe MHOTOWIEHOB Ha MHOKUTEIH C MOMOIIbIO BHIHECEHHUS 32
2.5 CKOOKM OOIIero MHOXHTENs, TPYNIHUPOBKU CJIaraeMbIX, MpUMEHEHUs G(opMyl
COKpalI€HHOT0 YMHOXEHUS
26 [TpumensTh npeoOpa3oBaHUS MHOTOWIEHOB /JIs pEHICHHsS Pa3InyHBbIX 3a1ad u3
' MaTEeMaTHKH, CMEKHBIX IIPEIMETOB, U3 PEaIbHOMN MPAKTUKH
57 Hcnonb3oBarh CBOWCTBA CTENEHEM C  HATypaJbHBIMU  IOKAa3aTeJsIMA  JUIS
’ peoOpa3oBaHUs BbIPAKEHUI
3 VYpaBHEHUS U HEpaBEHCTBA
Pewiats yinHeVHbIE YpaBHEHHs C OJHOM IEPEMEHHOM, IIPUMEHs IIPaBUIa Ilepexozna
3.1 OT UCXOJHOTO YpaBHEHMS K PaBHOCUIBHOMY eMy. [IpoBepsATb, ABISETCS JIM YHUCIIO
KOpPHEM ypaBHEHUS
3.2 [TpumensTh rpaduueckre METO bl IPH PEIICHUH JIMHEWHBIX YPaBHEHUI U X CUCTEM
13 [TonGupath nmpuMepsl Hap YUCE, SBISIOMIUXCS PELICHUEM JIMHEHHOTO YpaBHEHUS C
' JIBYMsI TIEPEMEHHBIMU
14 CTpouth B KOOPIMHATHOW IIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHHS C JBYMs
. MIEPEMEHHBIMHU; TIOJIB3YSCh TPAPUKOM, IPHUBOIUTH IIPUMEPHI PEIICHUS YPABHEHUS
35 Pemiate cuctemsl qBYX JIMHEWHBIX YPaBHEHUU C JIByMsl EPEMEHHBIMU, B TOM YHCIIE
' rpaduuecku
CocTaBiATh U pelaTh JUHEHHOE YPAaBHEHUE WJIM CUCTEMY JIMHEHHBIX YpaBHEHUH MO
3.6 YCJIOBHIO 337a4M, HWHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJaud
MOJIyYEHHBIN pe3yapTaT
4 Koopaunate! u rpaduxu. OyHKIIUN
M3o0paxaTs Ha KOOPAWHATHOM TIPSIMOM TOYKH, COOTBETCTBYIOIIWE 3aJaHHBIM
4.1 KOOpAMHATaM, Jy4H, OTPE3KH, UHTEPBaJIbl, 3alIMChIBATh YHUCIOBBIE IPOMEXKYTKH Ha
anredpandecKoM S3bIKE
4.2 OtmeudaTs B KOOPAMHATHOM INIOCKOCTH TOUYKH I10 3aJaHHBIM KOOPAMHATaM
4.3 Ctpourts rpaduku muHeHbIX GyHKkuuid. CTpouTh rpaduk GyHKIUU y = [X|
OnuceiBaTh C MOMOIIBIO (PYHKIMNA H3BECTHBIE 3aBUCUMOCTH MEXKIY BEITUYMHAMHU:
4.4 CKOpOCTb, BpEMs, PACCTOSIHUE, LIEHY, KOJIMYECTBO, CTOMMOCTb, IIPOU3BOAUTEIBHOCTD,
BpeMmsi, 00bEM paboThI
4.5 Haxoauth 3HaueHne GyHKIMYU IO 3HaYEHHIO €€ apryMeHTa
4.6 [Tornmats rpaduveckuii criocod mpeacTaBieHUs U aHaIu3a WH()OPMAIIUY, U3BIIEKATh




U HMHTEPIPETUPOBaTh HWHPOPMAIMIO U3 TpadUKOB pealbHBIX MPOIECCOB U

3aBUCUMOCTEN

8 KVIACC

Kox
MPOBEPSAEMOro
pe3yJabTara

IIpoBepsiemble npeaMeTHBIE pe3yJbTaThl 0CBOEHUSI 0OCHOBHOI1 00pa30BaTe/ILHOM
NMporpaMMbl 0OCHOBHOI'0 00111ero 00pa3oBaHusi

1

Yucna 1 BEIUHCIIEHUS

1.1

Hcnonn3oBaTh HadaJIbHEIS MNpEaACTaBJICHUA O MHOXCCTBC }lel\/JICTBI/ITeJ'IBHI)IX qucesl mjs
CpaBHCHUA, OKPYIJICHUA U BBI‘IHCJ'ICHI/I?I, I/1306pa)KaTB I[@I\/'ICTBI/ITGJ'II)HI)IC qucia

TOYKaMU Ha KOOPJMHATHOM IPSIMOU

1.2

[IpumeHsaTh MOHATHE apU(PMETHUECKOTO KBAJPATHOT'O KOPHS, HAXOJUTh KBaJIpaTHBIC
KOpPHH, UCIIOJIb3YSl NPH HEOOXOAUMOCTH KaJIbKYJSATOP, BBIIOIHATH IMpeoOpa3oBaHUs

BBIpa)i(eHHﬁ, COACPKAIUX KBAAPATHBIC KOPHU, UCIIOJIb3Y CBOMCTBaA KOpHeﬁ

1.3

Hcrmonap30BaTh 3amucu OOJBIINX M MaJbIX YHCEI C INOMOIIBIO AJCCATHYHBIX npo6el71 n

crenenen uucia 10

2.1

AnreGpanueckre BbIpaKeHHs

HpI/IMeHﬂTI) HNOHATHUEC CTCIICHHU C LCJIBIM ITOKA3aTCJICM, BBIIIOJIHATH Hp606pa3OBaHI/I$I

Bblpa)KGHI/If/'I, COACPpKaIUX CTCIICHU € LCIIBIM ITOKAa3aTCJIEM

2.2

BBINOMHATE TOXKAECTBEHHBIE IPE0OPA30BaHUs PAllMOHAIBHBIX BHIPAKEHUIN HA OCHOBE

IPaBHJI ACHCTBHIA HAJ MHOTOWICHAMH U aNTreOpandecKuMu ApOOsMH

23

PacknagsiBath KBaL[paTHBIﬁ TpéXLIJ'IeH Ha MHOKUTCIIN

24

HpI/IMeHHTB HpeO6p330BaHI/I5{ BBIpa}KeHI/Iﬁ J1 pCIICHUA PA3JIMYHbIX 3ada4 U3

MAaTCMaTUKHU, CMCIKHBIX ITPECAMCTOB, U3 peanLHoﬁ IMPaKTUKH

VYpaBHEHHS 1 HEPABEHCTBA

3.1

Pemate nuHENHBIE, KBaJpaTHbIE YpaBHEHHs W palUOHAIbHBIE YPABHEHUS,

CBOJSIIUECS K HUM, CUCTEMBI ABYX YPABHEHUH C IBYMsI [IEPEMEHHBIMU

3.2

[IpoBOIMTE MPOCTEHIINE HCCIIECIOBAHMS YPAaBHEHMM W CHCTEM YPaBHEHMU, B TOM
quciae C MPUMEHEHUEM TpaUuecKuX MpeacTaBleHUH (ycTaHaBIMBaTh, MUMEET JIU

YpaBHCHHUEC UJIK CUCTCMA ypaBHeHI/Iﬁ peucHus, €CJIM UMECT, TO CKOJIBKO, 1 npoqee)

33

[lepexoauTth OT ciaoBecHON (HOPMYITHPOBKHU 3a/auu K e€ aireOpandyeckod MOJAENIU C
MOMOIIbIO COCTABIICHUSI YPaBHEHHs WJIM CHUCTEMbl YPaBHEHUH, UHTEPIIPETUPOBATH B

COOTBETCTBHH C KOHTCKCTOM 3aJa4u HOJ'Iy‘IeHHHﬁ peE3yIbTAT




3.4

HpI/IMCHSITb CBOMCTBA YHCJIOBBIX HCPABCHCTB [Jid CPAaBHCHUA, OLCHKH, PCIIATh
JINHEHbIE HCPAaBCHCTBA C O,Z[HOﬁ HepCMCHHOﬁ n UX CUCTCMBI, JaBaTb rpa(l)ﬂqecxyfo

HWIUTIOCTPALlUIO MHOKCCTBA peH_ICHI/Iﬁ HCPaBCHCTBA, CUCTCMbI HCPABCHCTB

DOyHKIMHU

4.1

[lonumaTh © WCHONB30BAaTh (YHKIIMOHAIBHBIC TOHATUS W S3bIK  (TEPMHHBI,
CUMBOJIMYECKHE OOO3HAUCHHMsI), OMpENeNsITh 3HaueHHE QYHKIUH 10 3HAYCHHIO

aprymeHTa, onpeessaTh CBoicTBa (GyHKIUU MO e€ rpaduky

4.2

Crtpouts rpaduKu dJIeMeHTApPHBIX (YHKINN BHA!
y=k/x

kix
,y =X?,y =X?, y = [X|, onuchIBaTh CBOWCTBA YHCI0BOU (DyHKIMU 1O €€ TpaduKy

9 KUIIACC

Konx
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble NpeaMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus

1

Yucna v BEIUHCIIEHUSA

1.1

CpaBHI/IBaTB U ynopsAa04uBaTh pallMOHAJIBHBIC 1 UPPALUMOHAJIBHBIC YN CJIa

1.2

BomonuaTe apudmeTnueckue IEUCTBUS C PAlUMOHAIBHBIMU YHUCIAMH, COYeTas
YCTHBIE U TUCHMEHHBIE MPHUEMBI, BBITIOJHITH BBIUMCICHUS C UPPAUMOHATHLHBIMHU

qucjiaMHu

1.3

Haxonute 3HadeHHs CTeNeHEH C IelbIMH MHOKa3aTelsIMUd H KOpHeﬁ, BBIYUCIIATDH

3HA4YCHHUA YHCIIOBBIX BI)Ipa)KeHI/Iﬁ

1.4

OprrJ'DITB I[GflCTBPITGJ'IBHI)IG quciia, BBITIOJIHATH MMPUKUIOKY pe3yiibTaTta

BBIYKCIICHUM, OLICHKY YMCJIOBBIX BBIPAKECHUN

ypaBHCHI/IH H HCPABCHCTBA

2.1

Pemlate nuHelHbIE W KBaJApaTHBIE ypaBHEHUS, YPaBHEHUS, CBOJAIIMECS K HUM,

npocTeimme ApoOHO-pallMOHATILHBIC YPaBHEHUS

2.2

Pemate cucremsl ABYX JIMHENHBIX ypaBHeHI/II\/'I C ABYM: IICPEMCHHBIMU U CUCTCMbI




JBYX YPaBHEHHM, B KOTOPBIX OJJHO YPAaBHEHHE HE SBIISICTCS JIMHEMHBIM

Pemarte TekcTOBBIEC 3a7a4u aﬂFeraI/IqCCKI/IM CIIocodoM ¢ IIOMOIIBIO COCTABJICHUA

= YPaBHEHMsI WJIM CUCTEMBI IBYX YPABHEHUI ¢ ABYMS IIEpEMEHHBIMU
[IpoBoaNTE MpOCTEHIINE HCCIENOBAHUS YPAaBHEHMM M CHCTEM YPaBHEHMI, B TOM
2.4 Yucie ¢ MPUMEHEHHEeM rpaduyecKux MpeCTaBIeHHUN (HampuMmep, yCTaHaBIMBATh,
UMeEeT JI1 ypaBHEHHE WM CHCTEMa YpaBHEHHUN PELIeHUs], €CIIU UMEET, TO CKOJIBKO)
5 s Pemiate JnHeiHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, U300paXkaTh pelIeHHe
. HEPABEHCTB Ha YMCIOBOW MPSIMOM, 3aIIMCHIBATH PEILIEHUE C IOMOIBIO CHUMBOJIOB
PemaTte cucTeMbl JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIOYAIOLIME
2.6 KBaJ[paTHOE HEPABEHCTBO, N300pakaTh peIlIEeHNE CUCTEMbl HEPABEHCTB Ha YMCIOBOM
IPSMOI, 3aIIUCBIBATh PEIIEHUE ¢ TOMOILBI0 CHMBOJIOB
2.7 Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUU PA3IMYHbIX 33124
3 DyHKINU
Pacnio3HaBaTh  (pyHKIMM  M3ydeHHbIX BUAOB. [loka3piBaTh  CcXeMaTHUYECKH
31 pacrnojyio’)keHne Ha KOOPAMHATHOM IIOCKOCTH rpadgukoB ¢(yHkuuid Buaa: y=kx,
. y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCHMOCTH OT 3HAYCHUH KOI)PUIHECHTOB,
OTMCHIBATh CBOMCTBA (DYHKIMHA
35 [Toka3bIBaTh CX€MaTUYECKH PACIIOIOKEHUE Ha KOOPAUHATHOM MJIOCKOCTH IpaMKOB
. ¢yHKIM# Buna y = VX, y = |[X| ¥ OMUCHIBaTh CBOMCTBA (hyHKIIHIA
33 Crpoutb u wu300pakaTh CXeMaTU4YEeCKH TpaduKd KBaJPAaTHUHBIX (QYyHKIUH,
' OIKCHIBATh CBOMCTBA KBAJIPATUYHBIX (PYHKIMH MO UX TpapuKam
34 Pacnio3HaBaTh KBazpaTHuyHyl0 GQYHKIMIO 10 (opMyje, HNPUBOAUTH INPUMEPHI
' KBaJIpaTUUHBIX QYHKIMI U3 peanbHON )KU3HU, (PU3UKU, TEOMETPUN
4 Apudmernueckas ¥ reoMeTpuUecKas Iporpeccuu
i1 Pacrnio3HaBaTh apu(pMeTHYECKyl0 M TE€OMETPUYECKYIO0 MHPOrpeccHd MpU pa3HbIX
' crioco0ax 3amaHus
42 BEINONMHATE BBIYMCIICHUS ¢ HCIIONB30BaHUEM (DOpMYIT 7-TO WiieHa apuMETHIECKON
. Y T€OMETPUYECKON NPOrpeccrii, CyMMBI IIEPBBIX N WICHOB
4.3 N300pakaTh 4aeHBI MOCIEA0BATEIIBHOCTH TOUKAMH Ha KOOPAMHATHOM ITIOCKOCTH
Pematp 3agaun, cBA3aHHBIE C YMCIOBBIMU IOCIEIOBATEIBLHOCTAMU, B TOM UHCIE
4.4 3alaud W3 peasbHOW JKM3HU (C HCIIONB30BAHMEM KAJIBKYJIATOpPA, LU(PPOBBIX

TEXHOJIOTHI)




IMPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COEePKAHUS
1 Yucna v BBIYUCICHUS
Jpobu OOBIKHOBEHHBIE U JECSITHUYHBIC, MEPEXOJ] OT OAHON (OpMBI 3amucu Apodei k
1.1 apyroil. IloHsTHe palnMOHAIBHOrO 4HMCIA, 3alUCh, CPAaBHEHHE, YIOPSIOYMBAHUE
palMOHAIBHBIX YHACEI

15 ApudmeTrdeckue IEUCTBHUS ¢ pallMOHAIILHBIMU 4YWCiIaMU. PermieHue 3amgad u3 peajbHOM
' MIPAKTHKU Ha YacTH, Ha ApoOU

13 Crenenp ¢ HaTypaJbHBIM IOKa3aTeJIeM: ONpeiesieHHe, Mpeo0pa3oBaHue BBIPAKECHUH Ha
' OCHOBE OTIPECIICHHS, 3aITUCh OOJBIINX YHCENT

14 [TponeHTsI, 3aMMCh NPOLIEHTOB B BUAE IPOOH U IpOOH B BUE MPOLEHTOB. Tpu OCHOBHBIE
' 3a/1aud Ha MPOLIEHTHI, PEIICHUE 3a/1a4 U3 PealbHOM MPAKTUKU

1.5 [IpuMeHeHne NpU3HAKOB ACIUMOCTH, PA3I0KEHNE HA MHOKUTENIN HATyPAJIbHBIX YHCEI
1.6 PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE MIpsiMasi U 0OpaTHasi MPOMOPIHOHATBHOCTH

2 AnrebpanuecKke BhIpaKEHUS

1 IlepeMeHHBIE, YKMCIIOBOE 3HAYEHHME BBIPAXKEHUS C NMEPEMEHHOW. J[OIyCTUMBbIE 3HAYEHUS
' NEPEMEHHBIX

25 [IpencraBneHne 3aBUCUMOCTH MEXAY BEIMYMHAMH B BHIE (OpMyJbl. BeruucieHus mo
' bopmynam

23 [Tpeobpa3oBanre OYKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO PaBHBIC BBIPAKEHUS

2.4 CBolicTBa CTEMEHH C HATyPAIbHBIM MOKa3aTeIeM

5 s OpnHounenbl 1 MHOrowieHsl. CreneHp MHOrowieHa. Cino)keHue, BBIYMTAHUE, YMHOXKECHUE
' MHOT'OYJICHOB

26 @opMyJIbl COKpAIIEHHOTO YMHOXKEHUS: KBaJpaT CyMMBbl M KBajpaT pasHoctu. dDopmyna
' pa3HOCTH KBaApaToB. Pa3iiokeHrne MHOrOWIEHOB HA MHOXKHUTEIN

3 YpaBHeHUs

11 YpaBHeHHUE, KOPEHb ypaBHEHUs, MIpaBHUia MIPeoOpa3oBaHUs YPaBHEHHSI, PABHOCHIEHOCTD
. YpaBHEHUU

3.2 JIuHeitHoe ypaBHEHHE C OJHOM MEPEMEHHOM, YHMCJIO KOPHEW JIMHEHHOTO ypaBHEHWUS,




pelieHue JIMHEMHBIX YPaBHEHUI
33 CocraBieHMe ypaBHEHUH 10 yCIOBHUIO 3aJaud. PeleHue TEKCTOBBIX 3a1ad C IOMOIIBIO
' YpaBHEHUU
3.4 JluneliHoe ypaBHEHHE C IByMs IEPEMEHHBIMU U €T0 TpauK
Cucrtema nByX JIMHEMHBIX ypaBHEHUH C JByMsA [E€peMEHHbIMU. PemieHue cucrem
3.5 ypaBHEHUH CTIOCOOOM TOACTAHOBKHU. [IprMephl pernieHus TeKCTOBBIX 3a7a4 C IMOMOIIIBIO
CHCTEM ypaBHEHUN
4 Koopnunate! u rpaduku. OyHKIun
4.1 Koopaunara Touku Ha npsiMoit
4.2 Yucnosble IpOMeKyTKU. PaccTosiHre MeXy IBYyMsl TOYKaMHU KOOPAUMHATHOU NPSMOMN
43 [TpsamoyronbHas cuctemMa KoopauHaT, ocu Ox u Oy. Alcuucca U OpAMHAaTa TOYKH Ha
. KOOPJIMHATHOM IJIOCKOCTH
4.4 [Tpumeps! rpadukoB, 3aaaHHBIX hopmyaamu. UteHue rpa@uKoB peasbHBIX 3aBHCUMOCTEH
4.5 [Tonsitue pynkuuu. I'paduk ¢pynxnun. CoiicTBa GyHKUINN
4.6 Jlunetinas Qyukuus, e€ rpaduk. ['paduk pyHkuum y = [x|
4.7 ['paduueckoe pemieHne TMHEHHBIX YPAaBHEHUN M CUCTEM JIMHEHHBIX YpaBHEHHH
8 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
1 Uucna v BBIYUCIEHUS
. KBagpatueiii kopenb u3 uucna. [lonstue 00 wuppaunoHambHOM uyucie. [lecsTuuHbie
. npUOIKEHUST UPPALTMOHATIBHBIX YUCE
Lo CgoiicTBa apupMeTUUECKNX KBaJpaTHBIX KOPHEH U MX NMPUMEHEHHE K MPeoOpa30oBaHUIO
' YHUCJIOBBIX BBIPAKEHUN U BBIYMCIICHUSIM. J[€eMICTBUTEbHBIEC YUCIIA
1.3 Crenens ¢ 1eNbIM TIOKa3aTesieM U e€ cBoiicTBa. CTaHaapTHAs 3alUCh YHCIIa
2 Anrebpanueckre BbIpaXKEHUs
2.1 KBanpaTHslii TpéXuiieH, pa3IoKeHUE KBaAPAaTHOTO TPEXWIEHA HA MHOKUTEIN
2.2 Anre6panueckas Apoos. OCHOBHOE CBOICTBO anredpandyeckoit 1poou
2.3 CrnoxeHue, BBIYUTAaHUE, YMHOKEHHUE, JCICHUE areOpandecKux apooei
2.4 PannonanbHblie BbIpakeHUS M UX IPeoOpa3oBaHue
3 VYpaBHEHUs 1 HEpaBEHCTBA
3.1 KBanpatHoe ypaBuenue, opMmysa KOpHEH KBaapaTHOro ypaBHenus. Teopema Buera




3.2 Pemenue ypaBHeHUM, CBOIAIINXCS K TUHEUHBIM U KBAJIPATHBIM
33 [Ipocteiimue ApoOHO-pallMOHATIBHBIE YPABHEHHS
I'paduueckas uHTEpnpeTanns ypaBHEHUI ¢ ABYMsI NMEPEMEHHBIMH U CHUCTEM JIMHEHHBIX
3.4 ypaBHEHUH C AByMs NEepeMEHHbIMU. [IpuMepbl pelieHusi CUCTEM HEJIMHEHHBIX YpaBHEHUM
C IBYM$ MI€PEMEHHBIMU
3.5 Pemrenne TeKCTOBBIX 3a71a4 alreOpandecKuM CrIocoO0M
3.6 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaseHcTBO ¢ 0/1HOI nepeMeHHOMN
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
3.9 JIuHeliHbIC HEPABEHCTBA C OJHOM NIEPEMEHHOU
3.10 CucTteMbl TUHEUHBIX HEPABEHCTB C OJIHOM MTEPEMEHHOMN
4 DOyHKIT
il [Honstue pynkunu. O6IacTh ONpeneaeHuss U MHOKECTBO 3HauUeHUN QyHKIMH. CriocoOsbl
' 3amanus QyHKIUI
4.2 I'padux dpynkuuu. Urenue cBoiicTB pyHKIMHU 1O €€ rpaduky
4.3 [Tpumeps! rpadukoB GyHKIMH, OTpAKAIONIUX pPeaTbHbIE MPOLECCHI
44 OYHKIMH, OMUCHIBAIOLIUE MPSMYI0 U OOpaTHYIO MPOMOPIHOHATIBHBIE 3aBUCUMOCTH, UX
. rpaduxu
4.5 @yHkuuum y =x? y = x°
4.6 Oyukuuu y = Vi, y = |x|
4.7 I'paduueckoe perienne ypaBHEHUH U CUCTEM YpaBHEHUI
9 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COEePKAHUSA
1 Yucna v BIYKCICHUS
1.1 ParronanbHbIe Uncia, UppalMOHATIbHBIE YHCIIA, KOHEYHbIE M OECKOHEYHbIE IECATHYHBIE IpOOH
MHOXeCTBO JIeHCTBUTEIbHBIX YHCEN, JEHCTBUTENFHBIC YHCIA KaK OECKOHEUHbIE AECATUUHBIC
1.2 npodu. B3auMHO 0IHO3HAYHOE COOTBETCTBUE MEXKAY MHOKECTBOM JI€HCTBUTENBHBIX YHCEN U
KOOpAMHATHOM npsiMoii. CpaBHEHHE JEMCTBUTEIBHBIX YUCEI
1.3 ApudmeTnaeckue ACHCTBUS C JCHCTBUTEIBHBIMH YHCIAMU
14 W3mepenusi, npubinxeHusi, oueHKU. PazMepsl 00BEKTOB OKPYIKAOLIEro MUPA, JUIUTEIBHOCTh
' IPOLECCOB B OKpykaromeM wupe. [IpubnnxéHHoe 3HaYeHHE BEJIWYMHBI, TOYHOCTb




npubnmxenus. Okpyrienue uncen. [Ipukuika u oleHKa pe3yabTaToB BHIYUCICHUN

2 VYpaBHEHUS U HEpaBEHCTBA

2.1 YpaBHEHM C OJHON IEPEMEHHON

2.2 JIuneitnoe ypaBHeHue. Pemenue ypaBHEHUH, CBOJAIIUXCS K TUHEUHBIM

2.3 KBanpatHoe ypaBHeHue. PellieHre ypaBHEHUN, CBOJISIIINXCS K KBAIPATHBIM

4 bukBanpaTHoe ypaBHeHMe. [Ipumepsl penieHus ypaBHEHUN TPEThEH M YETBEPTOM CTEIECHEU
. pazioKeHuEM Ha MHOXKHUTEIU

2.5 Pemrenne npoOGHO-pariMOHAIBHBIX YPaBHEHHHA

2.6 CucreMsl ypaBHEHUI

2.7 VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €T0 TpapuK

2.8 Pemienue cuctem AByX JJMHEHMHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU

2.9 Pemenne cucrem IByX ypaBHEHMI, OJHO U3 KOTOPBIX JIMHEMHOE, a IPYroe — BTOPOU CTEIICHH

2.10 | I'paduueckas HHTEpIPETALUS CUCTEMBI YPAaBHEHUH € ABYMS TIEPEMEHHBIMU

2.11 | PemnieHue TEKCTOBBIX 33724 aIredpandecKum crocodom

2.12 | YucnoBble HEpaBEHCTBA U X CBOWCTBA

2.13 | PeuieHne NMHENWHBIX HEPABEHCTB C OJJHOM MEPEMEHHOU

2.14 | Peuienue cuctem JIMHEUHBIX HEPABEHCTB C OJHOM MEPEMEHHOM

2.15 | KBagpaTHble HEpaBEeHCTBA

2.16 | I'padpuueckast uHTEpHpeTaysi HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS II€PEMEHHBIMU
3 @yHKIMU

31 KBanpatnunas ¢ynknus, e€ rpapuxk u cBoictBa. [lapaGona, KOOpAMHATHI BEPIIUHBI
' napaboJibl, OCh CHMMETPHUH 11apaboJIbl

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

33 I'paduku pynkuuit y=k/x, vy = x° 1 ux cBoiicTBa

3.4 I'paduxu GyHKIMI , 1 UX CBOMCTBA
4 UucnoBsle MOCIE0BATETLHOCTH

41 OnpeneneHrie W CHOCOOBI  3aJaHMsA  YHCIOBBIX  MOCJTENOBATEIbHOCTEH.  3amaHue
' MOCJIEeI0BATEILHOCTH PEKYPPEHTHOM (hopMyIoii U popmMyIioil #-ro uieHa

42 Apudmernueckas nporpeccus. PopMyIibl #-ro dieHa apupMEeTHUECKON MPOrpecCu, CyMMbI
' MEPBBIX 71 YJICHOB

T I'eomerpuueckas nporpeccus. @opMyJibl 7-ro 4ji€Ha T€OMETPUYECKON MPOrPECCUr, CYMMBI

ICPBBIX 11 YJICHOB




4.4

N3o0paxkenue UiIeHOB apu(METHYECKOH M TEOMETPUYECKOW MpPOTpeccHii TOYKaMH Ha

KOOPAMHATHOW IUIOCKOCTH. JIMHENHBIN U SKCIIOHEHLIMAIBHBIN POCT

4.5

CrnoxHEIe IMPOLCHTHI




ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOI OBPA30OBATEJLHON
IHPOI'PAMMbBI OCHOBHOI'O OBILIET'O OBPA3OBAHUA

IIpoBepsiemble TpeOOBaHUS K MPeIMETHBIM Pe3yJbTATAM OCBOEHUSI OCHOBHOI
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs HA OCHOBE
orocC

YMeHue onepupoBaTh NOHATHUSMU: MHOXECTBO, IOIAMHOYECTBO, OINEpalMd Haj
MHOXECTBaMH; YMEHHE OIEepUpPOBATh MOHATUSAMU: Ipad, CBA3HBIA rpad, nepeso,
LUK, TPUMEHATh UX MpPU pEIICHUH 3a]ad; YMEHHE HCIIOJIb30BaTh Ipaduueckoe
IIPEJICTAaBICHUE MHOXECTB U1 ONMCAHUs PEAJbHBIX IPOLECCOB U SBIEHUM, NpuU

pEIIeHUH 3a7a4 U3 IPYTUX YYEOHBIX MPEAMETOB

YMeHune  onepupoBaTh  MOHATUSAMHU:  ONpPEIEICHHE,  AKCHOMa,  TeopeMa,
JI0Ka3aTeJIbCTBO; YMEHHE pPAaclO3HAaBATh HCTUHHBIE W JIOXKHBIE BBICKA3bIBAHUS,
IPUBOJNTH IPUMEPBl U KOHTPIPHUMEPBI, CTPOWUTH BBICKA3BIBAHUS W OTPULIAHHUS

BBICKA3bIBaHUN

YMeHue onepupoBaTh IMOHATUSMHU: HATypajJbHOE YMCIO, IIPOCTOE U COCTABHOE
YHUCJIO, JAEIMMOCTb HATypaJbHBIX 4YHCEJN, NPU3HAKU JEIMMOCTH, LEJI0E 4YHCIIO,
MOJyJb 4YHCia, OOBIKHOBEHHast ApoOb M JAecATHYHas ApoOb, CTaHAAPTHBIM BHI
YHCa, PAUOHAIBHOE YHCJIO, HUpPpAlMOHAIBHOE YHUCIO, apupMETHYECKHUM
KBaJpaTHbI KOPEHb;, YMEHHUE BBINOJHATH ACUCTBUS C YHMCIaMM, CPaBHHUBATh U
yHOPSIOUUBATh YUCIIA, IPEICTABIATh YUCIA HA KOOPIUHATHON MPSAMON, OKPYTJIATH

quciia; YMCHHUC JCJIaTh IIPUKUKY U OLICHKY pE3yJibTaTa BBIUMCIICHHI

YMeHne OIICpHUpPOBATH IIOHATUSAMU: CTCIICHb C O EJIbIM IIOKa3aTecJIEM,
apu(METUYECKH KBaJIpaTHBI KOpPEHb, MHOTOWICH, anreOpanyeckas JpoOb,
TOXK/IECTBO; 3HAKOMCTBO C KOpDHEM HATypaJbHOH CTEIEeHH OOJbIle €TUHHIIbI,
yYMEHHE BBINOJIHATH pacu€Tel Mo ¢opMysiaM, npeoOpa3oBaHUs LEIbIX, APOOHO-
palMOHATIBHBIX BBIPAXKCHUM U BBIPAXKCHUH ¢ KOPHSAMM, Pa3JIOKEHUE MHOTOYICHA Ha
MHOXHTEIH, B TOM YHCJIE C HCIOJb30BaHHEM (POpPMYNI pa3HOCTH KBaJpaToOB U

KBaJpaTa CyMMBI U pa3HOCTH

Kon
NpoBepsieMoro
TpeOoOBaHMs

1
2
3
4
5

YMeHue omnepupoBaTh MOHATUSIMHU: YHCIOBOE PABEHCTBO, YPaBHEHUE C OJHOMN
MEPEeMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C MIEPEMEHHOMN; YMEHHE pellaTh
JUHEWHbIE U KBaJIpaTHbIC YpaBHEHUS, APOOHO-pAllMOHANbHBIE YPABHEHUS C OJHOMN
MIEPEMEHHOM, CUCTEMBI JBYX JMHEUHBIX YpaBHEHUM, JIMHEHHbBIE HEPABEHCTBA U UX

CUCTEMBI, KBaJpaTHble U JApOOHO-pallMOHANIbHBIE HEpPaBEeHCTBA C  OJHOM




IIEPEMEHHOM, B TOM 4YHUCJIE IpU pELlIEHUH 3aJay M3 JPYrux IpeIMETOB H
[IPaKTUYECKUX 3a7a4; YMEHUE MHCIOIb30BaTh KOOPAMHATHYIO IPSAMYIO U
KOOPJMHATHYIO IUIOCKOCTh JJIsi U300paKeHUsl PEeIICHUH ypaBHEHHM, HEPaBEHCTB U

CHUCTCM

YMmeHue onepupoBaTh MOHATUAMU: (QyHKUMA, rpaduk QyHKIUM, HYIU (YHKLUH,
IPOMEXYTKM  3HAKOIMOCTOSHCTBA, IPOMEXKYTKM  BO3pacTaHus, yObIBaHUS,
HauOoJplllee M HauWMEHblIee 3HAaueHHd (QYHKLIUU; YMEHHE OIEepUpOBaTh
MOHATHUAMU: IIpAMad MNPONOPHHUOHAIBHOCTD, JIMHEHHAs (i)YHKIII/ISI, KBaapaTU4YHasa
byHKIMs, oOpaTHas MPOMOPIHOHATBHOCTh, Tapaboa, runepdoia; yMeHue CTpouTh
rpaduku QyHKIUH, UCTIONB30BaTh TPaQUKU JJi ONpPEIEICHNUsS CBOMCTB MPOLIECCOB
Y 3aBUCHUMOCTEH, AJI pPelIeHus 3a7a4d U3 JAPYrux y4eOHbIX MPEeIMETOB U peaabHOU

JKU3HH, YMCHUC BbIPAXKATH (bOpMy.]IaMI/I 3aBUCUMOCTH MCIKIY BCIIMYMHAMU

YMeHue OIICPUPOBATL MNOHATUAMU: [IOCJIICAOBATCIBHOCTD, apnq)MeTqucxaﬂ n
TCOMETPpUICCKAA IIporpeccuu; YMCHUC HUCIIOJIB30BaTh CBOMCTBA
HOCHCHOB&TGHBHOCTCﬁ, (bOpMYJ'ILI CYMMBI U O6IJ_[CFO WICHA IIpU PCIICHUU 3alia4d, B

TOM YHCJIC 3a/1a4 U3 JPYTUux y‘-Ie6HBIX npeaAMETOB U peaHBHOﬁ JKHU3HHU

VYMeHue pemaTh 3aaud pa3HbIX TUIOB (B TOM YHCJIE HAa MPOLEHTHI, J0JIM U YacTH,
JBUXKEHHE, paboTy, [IEeHy TOBapOB U CTOMMOCTh IMOKYIOK U YCIIyT, HAJOTH, 3a/la4u
13 00J1acTH yIpaBieHUs JTUUYHBIMA U CEMEUHBIMHU (PMHAHCAMM); YMEHUE COCTABIISATh
BBIDAKCHMSI, YPABHEHWS, HEPAaBEHCTBA M CHUCTEMBl II0 YCJIOBHIO 3aJa4H,
HCCJIEIOBATh MOJIy4YEHHOE PEIIeHHE U OLIEHHUBATh IPABI0NOJO00HOCTh MOIYYEHHbIX

pe3ynbTaToB

YMeHne onepupoBaTh NOHATUSAME: (PUTypa, TOUKA, OTPE3OK, MpsMasi, Iyd, IOMaHas,
yrojl, MHOTOYTOJIbHUK, TpPEYrOJIbHUK, PABHOOEAPEHHBIH U PaBHOCTOPOHHHIM
TPEYTOJIbHUKHU, NPSAMOYTOJbHBIMH TPEYroJbHHUK, MeIuaHa, OUCCEKTpuca M BBICOTA
TPEYTOJIbHUKA, YETBIPEXYTOJbHUK, MapajjiesiorpaMM, poMO, NPpSMOYTOJIbHUK,
KBaJapaT, Tpamleuus, OKpYXHOCTb, KpyI, KacaTeibHas; 3HAaKOMCTBO C
IPOCTPAHCTBEHHBIMU (UT'ypaMHU; yMEHME pellaTh 3aJayd, B TOM 4YHCIE U3
IIOBCEIHEBHOM JKU3HH, HA HAXOKICHUE F€OMETPUYECKHUX BEIIMYUH C IPUMEHEHHEM

W3YUYEHHBIX CBOWCTB PUTYp U (paKkTOB

10

YMeHue onepupoBaTh MOHITHSIMH: PaBEHCTBO (UIYp, PABEHCTBO TPEYTOJIbHUKOB;
NApaJUICIbHOCTh W NEPHEHAMKYJSIPHOCTh INPSMBIX, YIOJd MEXAY MNPSIMBIMH,
NEepIEHINKYIISAP, HAKJIOHHAs, TPOEKIHs, o1o0ue Guryp, mogoOHbIe TPEyTrOJIbHUKH,
CUMMETpUsl OTHOCUTEIBHO TOYKM M IIPSIMOM; yMEHHE DPaclO3HaBaTb PABEHCTBO,

CUMMETPHIO U 1oiobue ¢puryp, napauiebHOCTh U MEPHEHIUKYISIPHOCTD MPSIMBIX B




OKPYXKAIOIIeM MHpPE

11

YMeHune omnepupoBaTh MOHATUSAMU: JJIMHA, PACCTOSHME, Yroil (BEJIMYMHA YTJIa,
CHHYC M KOCHUHYC YIJla TpeyrojbHHKA), IUIOIIAJb; YMEHHE OLIEHUBATh pa3Mepsl
IOPEeIMETOB U OOBEKTOB B OKpPY)KAIOLIEM MHUPE; YMEHHE HPUMEHSTh (HOpMYJIbl
IepUMeTpa U IUIOIAaJ MHOTOYTOJIBHUKOB, JUIMHBI OKPY>KHOCTH U IUIOIIAIU KpyTa,
o0beMa MPSMOYTOJIBHOTO MapajuleeNnuiesa; YMEHHE MPUMEHATh IPU3HAKU
paBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHHKA, TEOPEMY
[Tudaropa, TPUrOHOMETPUYECKHUE COOTHOLIEHUS Il  BBIYMCICHUS  JUIMH,

pacCTOSIHUM, TITOMIAAeH

12

YMeHne u3o0paxkaTh IUIOCKME (QUIYpbl U MX KOMOWHAIUMHM, MPOCTPAaHCTBEHHBIE
(GUryphl OT PyKH, C TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB M AJIEKTPOHHBIX CPEACTB

M0 TCKCTOBOMY HJIM CUMBOJIbBHOMY OIIMCAHHIO

13

YMeHue ONICPpHUPOBATE  TIOHATUAMU: npsaMoyrojibHagd CHCTECMa  KOOPAWHAT,
KOOpAWHATBI TOYKH, BEKTOpP, CyMMa BCKTOPOB, MPOU3BCACHHUEC BCKTOPA HAa 4YHCIIO,
CKaJBEIPHOC  MPOU3BCACHUC  BCKTOPOB; YMCHHC HCIOJb30BaTb BCKTOPbBI U
KOOpAUHATBI IJId HOPCACTABJICHUA NAaHHBIX W PCHICHUA 3a4a4, B TOM UYHUCIIC H3

JIPYTUX yu4eOHBIX MPEAMETOB U peaabHON KU3HH

14

YMeHne OInepupoBaTh TOHATHSAMHU: CTOJOMKOBBIE UM KPYTOBBIC JIHArpaMMEI,
TaONMUIBI, cpegHee apudMETHUECKoe, MeIuaHa, HauOOJblIee W HaWMEHbIIEe
3HAUCHUs, pa3Max YHUCJIIOBOTO HA0Opa; YMEHHE H3BJICKATh, MHTEPIPETUPOBATH H
peoOpa3oBhIBATH MHPOPMAIIUIO, TIPECTABICHHYIO B TAOJMIIaX M HA JUarpammax,
OTPAXKAIONIYI0 CBOHCTBA W XapaKTEPHCTUKU PEATBHBIX IPOILECCOB W SBJICHHIA,

YMCHUC pacClio3HaBaTh U3MCHYHNBBIC BCJIMYMHBI B OKPYIKAOIIEM MUPC

15

YMeHue onepupoBaTh MOHATUSMU: CIy4YailHbIM OMBIT (CiyyailHbI SKCHEPUMEHT),
3JIEMEHTapHOE COOBITHE (3JIEMEHTApHBIH HMCXOJ) CIy4alHOro OMbITa, ClydyailHOe
COOBITHE, BEPOSITHOCTH COOBITUS; YMEHHE HAaXOJUTh BEPOSTHOCTH CIIydalHBIX
COOBITHI B ONBITAX C PAaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH; yYMEHHUE
pemaTh 3aayd METOAOM OpPraHW30BAaHHOTO Iepebopa M C HCIHOJIb30BAHUEM
IpaBUIa YMHOXKEHUS; YMEHHE OLICHMBATh BEPOSITHOCTU pEaJbHbIX COOBITUH H
SBJICHUH, IOHUMATh POJIb IPAKTHUECKH JJOCTOBEPHBIX U MAJIOBEPOATHBIX COOBITHI B
OKpY’XaroIleM MHUpE U B KU3HH; 3HAKOMCTBO C MOHSITHEM HE3aBUCUMBIX COOBITHIA;

3HAKOMCTBO C 3aKOHOM OOJIBIITHX YHCET U €T0 POJIBIO B MACCOBLIX SABJICHHUAX

16

YMeHne BbIOMpATh MOAXOJALIMM HW3YyYEHHBIH METOJA JJIs pElleHus 3ajayd,
[IPUBOAUTHL IIPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOAEC U KU3HH,

pacro3HaBaTb IMPOSABJICHUC 3aKOHOB MAaTCMATUKU B HUCKYCCTBC, OIIHMCHIBATH




OTACJIbHBIC BbBIAAOMIUCCA PE3YJIbTAThI, IIOJIYUYCHHBIC B XOAC Pa3BUTUA MATCMATHUKU
KaK HayKd, NPpUBOAUTHL HNPUMCPbBI MATCMATUYCCKHUX OTKpLITI/Iﬁ U HUX aBTOPOB B

OTE€YECTBEHHOW U BCEMUPHOU UCTOPUU




INEPEYEHD 2JIEMEHTOB COAEPXAHUS, ITPOBEPAEMBIX HA OI'D 11O

MATEMATHUKE
Kon IIpoBepsieMblii JJIeMEHT COAEePKAHUS
1 Yucna v BEIYUCICHUS
1.1 Harypanbnble u nensie yncna. [Ipu3Haku Je1MMOCTH LEbIX YUCET
1.2 OOBIKHOBEHHBIC M JICCSITUYHBIE APOOH, MPOIICHTHI, OECKOHEYHBIE IEPHUOTNICCKUE TPOOH
1.3 PanmonaneHbie unciia. ApudmeTnaeckre onepamyu ¢ paiHoOHATBHBIMU YHUCITAMH
1.4 JeiicTButensHbie yncna. ApudMeTndecKue onepanuu ¢ AeMCTBUTEILHBIMU YUCTIaMHU
s [TpuOmmkEHHBIE BBIYKMCICHHS, TPAaBWJIa OKPYIJVICHHs, NPHKUIKA M OIECHKA pe3ysbTaTra
' BBIYHCIICHHUH
2 Anrebpanyeckue BbIpaXKESHUs
2.1 BykBeHHbIe BbIpakeHU (BBIPaXKEHUS C IEPEMEHHBIMHU )
55 Crenenp c 1menbpiM TokazaTenemM. CTeneHb C palMOHATBHBIM ToKaszaTeneMm. (CBoWCTBa
' CTEIICHU
2.3 MHoro4seHbl
2.4 Anrebpanueckas 1poOb
) s ApudpmeTnueckuii KOpeHb HaTypajibHOU cTeneHu. JlefcTBus ¢ apupMeTHIeCKUMH KOPHIMU
. HaTypaJbHOM CTENIEHU
3 VYpaBHEHHUS 1 HEPABEHCTBA
3.1 enbie u npoOHO-parmoHaibHble ypaBHeHHs. CHCTEMBI M1 COBOKYITHOCTH YpaBHEHUH
3.2 Lemnpie u npoOHO-pamoHanbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABCHCTB
33 Perrenne TekCcTOBBIX 3a0a4
4 YucaoBbIe NOCIEA0BATEILHOCTH
4.1 IlocieqoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS NTOCIEN0BAaTEIbHOCTEN
4.2 ApudmeTnueckast 1 reoMeTprueckas mporpeccuu. Gopmyina CI0KHBIX MPOIIEHTOB
5 DOyHKIT
Oynkius, crnocoObl 3amanms (yHkmun. [padux ¢yHkumu. OOnacTe ompeneneHus: u
MHOKeCTBO 3HaueHwii (ynkuuu. Hymu ¢ysakuun. [IpoMexyTku 3HAKOMOCTOSHCTBA.
5.1.
[TpoMexxyTkr MOHOTOHHOCTH (PyHKIIMU. MakCUMyMbl 1 MUHUMYMBI (hyHKIIMU. Haunbonbiiee
Y HauMEHbIIIee 3HaYeHHE (DYHKITMU Ha TIPOMEKYTKE




Koopaunats! Ha IpsIMOM U INIOCKOCTH

6.1 Koopaunatnas npsimas

6.2 JlexapToBbI KOOPAUHATHI HA IIJIOCKOCTH
7 I'eomeTpus

7.1 I'eomeTpuueckue GpUrypsl ¥ UX CBOHCTBA

7.2 TpeyrojabHUK

7.3 MHOroyrojapsHUKU

7.4 OKpy’>KHOCTb U KpyT

7.5 H3MepeHune reoMmeTpu4ecKux BEITUYUH

7.6 Bexrops! Ha TUIOCKOCTH
8 BeposTHOCTB U cTaTUCTHKA

8.1 OnucarenpHas CTaTUCTUKA

8.2 BeposTHOCTB

8.3 KombunaTtopuka

8.4 MHoxecTBa

8.5 I'pader




YYEBHO-METOJINYECKOE OBECTTEYEHUE OBPA30BATEJIBLHOT'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA
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