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HOACHUTEJIBHAA 3AIITMCKA

Anrebpa sBIs€TCA OJHUM M3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
o0Opa3oBaHusA: OHAa 00ECNeYMBAET U3yUEHUE APYTUX JUCIHUIUINH, KaK €CTECTBEHHO-
HAay4YHOIO, TaK W TyMAaHUTAPHOTO LMKIOB, €€ OCBOCHHME HEOOXOAUMO ISt
MPOJOJKEHUsI 00pa30BaHus U B TIOBCEIHEBHOM kU3HU. Pa3BuTre y oOyvaromuxcs
HAay4YHbIX MPEJCTaBICHUN O TMPOUCXOKIECHUU U CYIIHOCTH aire0pandyecKux
abcTpakimii, cnocode OTpakeHUs MaTEMAaTUYECKON HAayKOU SBJIEHUI U MPOIIECCOB
B MpUpOJie M OOIIECTBE, POJIU MATEeMAaTHUYECKOTO0 MOJCIHUPOBAHUS B HAYYHOM
NO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
M Ka4eCTB MBIIUICHHS, HEOOXOAMUMBIX ISl aIallTalliil B COBPEMEHHOM ITH(PPOBOM
oOmiectBe. M3ydenue anreOpbl oOecreyMBaeT pa3BUTHE YMEHUS HaOIIOAaTh,
CpaBHHMBaTh, HAaXOJWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JEHCTBUS M BBIBOJBI,
dbopmynupoBaTh yTBepxkAeHUS. OCcBOEHUE Kypca aareOpbl 00ecneynBaeT pa3BUTre
JIOTUYECKOTO MBIIUICHUsI OOYYalolUXCsi: OHM MCHOJB3YIOT JEIYKTUBHBIE U
MHIYKTUBHBIE pacCyKJIeHUs, 0000LIeHNEe U KOHKPETU3aluio, abcTparupoBaHue U
aHasmornto.  OOyueHue  anreOpe  mOpeanojaraeT  3HAYUTENbHBIE  00BEM
CaMOCTOSITETIbHOW  JIEATEJIBHOCTH OOYYaIOUIUXCs, IO3TOMY CaMOCTOSITEJIBHOE
pelleHue 3aa4 SBJAETCs pealn3alueil 1esTeIbHOCTHOIO IPUHLKIIA O0yueHusl.

B cTpykType nporpaMMbl ya4eOHOTO Kypca « Anredpay AJisi OCHOBHOT'O 00IIETro
00pa30BaHUs OCHOBHOE MECTO 3aHHMAIOT COJEpPKATEIbHO-METOJANYECKUE JTUHUU:
«Yucna ¥ BBIYUCIEHHUSA», «ANredpavdeckue BbIPAXKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkiuu». Kaxnaas M3 3THX COJEp)KaTelbHO-METOINYECKUX
JMHUNA pa3BUBaeTCs Ha MPOTSKEHUU TPEX JIET U3YUEHMs Kypca, B3aUMOJCIHCTBYS €
ApPyrUMHU ero JUHUAMU. B Xone wu3yueHuss y4deOHOro Kypca oOydaroumumcs
MPUXOJUTCS JIOTHUECKH pacCyKAaTh, MCIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH
A3bIK. B cBsi3u ¢ 3TUM B mporpaMMmy ydeOHOro Kypca «Aniredpa» BKIIOYEHBI
HEKOTOpbIE OCHOBBI JIOTWKH, IIPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTHYeCKOro 00pa3oBaHUS U CIOCOOCTBYIOIIUE OBJIAJACHUIO 00YyYaIOIIUMHUCS
OCHOB  YHUBEPCAJBbHOTO  MaTeMaTHueckoro s3bika. CopepxaTenbHOM U
CTPYKTYPHOH OCOOEHHOCTBIO y4eOHOro Kypca «Anrebpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHUM «Yucna ¥ BBIYMCICHUS» CIYXHT OCHOBOM st
JaJIbHEHIIIET0 W3YYeHHUS MATEeMaTHKH, CIIOCOOCTBYET PAa3BUTHIO y OOyYarOIIUXCS
JIOTUYECKOT0 MBIIUICHUS, (POPMUPOBAHUIO YMEHUS MOIB30BATHCS aJrOpUTMaMHU, a
TaKXe MPHUOOPETEHUIO MPAKTUIECKUX HABBIKOB, HECOOXOAMMBIX AJIsi TIOBCEIHEBHOM
KU3HU. PazBUTHE NMOHATHS O YMCJIE Ha YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMS
CBSI3aHO C PALMOHAIBHBIMH M HMPPALUOHAIBHBIMH YHCIAMH, (OPMHUpPOBAHHEM



IIPEACTABIECHNUN O AEHCTBUTEIIBHOM YUCJIE. 3aBEPILICHUE OCBOCHHUS YUCIOBOU JTUHUU
OTHECEHO K cpeHeMY o0I1eMy 00pa30BaHUIO.

Conepxanue IByX anreOpanyecKkux JUHUN — «Alre0pandeckue BhIpaKeHUs»
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO y OOYHAIOUIUXCS
MaTeMaTH4YeCKOro ammapaTta, HEOOXOJIMMOTO [Jis PEeIICHHsS 3aJa4 MaTEeMaTHKH,
CMEXKHBIX MPEIMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
oOmiero o0pa3oBaHusl y4eOHbIH MaTepHall FPYNIUPYETCS BOKPYT pallOHAIBHBIX
BBIpaKEHUU. AnreOpa JEMOHCTPUPYET 3HAUYCHHE MATEMAaTHKU KakK sI3bIKa IS
MOCTPOCHUSI MAaTeMaTUYECKUX MOJCJCH, OMUCAaHUS TIPOIIECCOB U  SIBJICHUM
peanbHOro Mupa. B 3anaun oOyuenus anreOpe BXOAST TakKe ajbHElIIee pa3BUTHE
AITOPUTMUYECKOTO MBIIIUICHUS, HEOOXOIMMOT0, B YaCTHOCTH, JJIsl OCBOCHUS Kypca
uHOOpPMATUKH, ¥  OBJIAJICHUE HAaBbIKAMHU  JICHYKTHUBHBIX  PaCCyXICHUH.
[IpeoGpa3zoBaHrue CUMBOJIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpaKeHMS,
CIOCOOHOCTEN K MaTeMaTH4YeCKOMY TBOPUYECTBY.

Copepxanue GyHKIIMOHAIBHO-Tpa(pUUECKON TMHUM HALIEJICHO Ha MOJIy4YeHUe
oOydJaromuMucsl 3HaHUN O (QYHKIMAX KaK BOKHEHIIEH MaTeMaTUUeCKOW MoJenu
JUTSL OTIMCAHUS U UCCIIEAOBAHUS PA3HOOOPA3HBIX MPOIIECCOB U SBIICHUHN B IPUPOJIE U
oOmrectBe. M3yueHue maTepuana criocoOCTBYET pa3BUTHIO Y 00YJAIOUTUXCSI YMEHUS
UCIIOJIB30BAaTh PA3JIMYHbIE BBIPA3UTENBHBIE CpPEACTBA $S3bIKA MATEMaTUKU —
CJIOBECHBIE, CHUMBOJIMYECKHE, Tpaduueckue, BHOCHT BKJIaJ B (opmupoBaHue
IPEACTaBICHUN O POJIM MaTEMAaTUKU B Pa3BUTUU LMBWIM3ALNH U KYJIbTYPHI.

CornacHo yueOHOMY IulaHy B /-9 Kiaccax wH3ydaercs Yy4eOHBI Kypc
«Anrebpa», KOTOPBIA BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3lieNbl COACPKAHHUS:
«Yucna u BBIUKCICHUN», «ANTeOpandeckue BBIPAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKIUN.

Ha n3ydenue yueOHoro Kypca «Anredpa» orpoaurtcs 340 gacoB: B 7 Kiacce —
102 4gaca (3 ygaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Henento), B 9 kiacce
— 136 yaca (4 gaca B Hegemo). B 2025-2026 yueOHOM roay yBeIUYEHO KOJIHYSCTBA
4acoB, OTBOJAMMBIX Ha npeaMer «MaremaTuka» (Moaynb Anredpa) B 9 kinaccax B
KoJn4decTBe | yac B HENEIO JJIs TMKBUIAIIUN YICOHBIX TEPUITUTOB 00YIaAIOITUXCS
[0 pe3ysibTaTaM BHEIIHUX OLIEHOYHBIX MPOLEAYp, U3 HUX 18 yacoB OTHaHBI Ha
MOBTOpPEHUE, 0000IIEeHNE U CUCTEMATH3alUI0 MaTepraia 3a Kypc 7-8 knacca B 1
YETBEPTH MO CHEAYyIOIUM TeMmaM: JIeUCTBUS C JIEMCTBUTEIBHBIMU YHCIIAMH,
Pemienne nuHEWHBIX ypaBHEHHUH, IPUMEHECHUE JIMHEMHBIX YPABHEHHUUN B PELICHUU
3a/1a4, pelieHne KBaJApaTHbIX ypaBHEeHUH, [[poOHO-palmoHasibHble ypaBHEHUS. 16
yacoB J00aBieHbl B paznen [loBropenue, o0oOmieHue u cucrtematusainus B 4
YEeTBEPTU Ha cleayroume TemMbl: OyHKIUU AOMOJHUTEIBHO BBIIEIEHO 6 4YacoB,
UucnoBble MOCIEIOBATENBHOCTH — S4., PemeHne npakTHKO-OPUEHTUPOBAHHBIX
3a1a4 — 5 4acos.



COAEPKXAHUE OBYUYEHUA
7 KIIACC

Yuciia v BbIYMCJICHUA

Hpobu OOBIKHOBEHHBIE U JIECATHYHBIE, MEPEXO] OT OJHOU (OpMBbI 3amucCU
npobeit k gpyroil. I[loHsThe panuMOHAIBLHOTO 4YKCIA, 3alUCh, CpPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uCeNl. ApudMeTHYeCKHEe JCUCTBUA C
palMoOHaNBHBIMK YucIaMU. PemeHne 3ajad M3 peanbHOW MPAKTUKWA HA 4acTH, HA
Tpoowu.

CreneHb C HaTypaJibHbIM [OKa3aTeJeM: OIpejelieHne, Npeodpa3oBaHue
BBIPOXKCHUH Ha OCHOBE OMPEIENICHHUs, 3aITUCh OOJbIINX uncel. [IponeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOW U JpoOU B BHUJI€ MPOLIEHTOB. Tpu OCHOBHBIC 3a7a4M Ha
MPOIIEHTHI, PELICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpumeHeHne TPU3HAKOB  JIEIUMOCTH, PA3JIOKEHUE HAa  MHOXKHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM 4Yucjle TipsMas W oOparHas
MPONOPLIMOHATIBHOCTH.

AsireOpanyeckue BbIPaKeHUs

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKECHUS C NepeMeHHOU. [lomycTumbie
3Ha4YEeHUS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXAY BEIUUMHAMU B BHJIE
dopmynbl. Beraucnenus no gopmysnam. [IpeoGpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXKJIECTBEHHO paBHbIE BBIPAXKEHUS, TMpaBWia MpeoOpa3oBaHUsl CyYMM U
IPOM3BEICHHM, PAaBUIIA PACKPBITUS CKOOOK U MPUBEJEHUS MOTO0HBIX CIaraeMbIX.

CBoiicTBa CTENEHH C HATYPAJIbHBIM MOKA3aTEJIEM.

OnHowieHbl U MHOTOwIeHbl. CteneHbp MHOrowieHa. CloKeHue, BhIYUTAaHUE,
YMHOKEHUE MHOTOUJIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS : KBaJIpaT CyMMBI
U KBajpar pazHoctu. Popmyiia pa3HOCTU KBaJpaToB. Pa3nokeHne MHOTOUYJIEHOB Ha
MHOKHTEJIH.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWsA, IMpaBujia TPeoOpa3oBaHUS ypaBHEHHUS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHE C OOHOM IEPEMEHHOM, YHUCIO KOPHEH JIMHEWHOIO
YpaBHEHHUSI, pelICHUE JIMHEHHBIX ypaBHEHU. COCTaBlIeHHE YPaBHEHHI M0 YCIOBUIO
3aga4u. Pelienne TeKCTOBBIX 3a7a4 ¢ MOMOIIBK) YPAaBHEHUM.

JIuneliHoe ypaBHEHHUE C JIByMs MepeMeHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX ypPaBHEHUW C JBYMsI IEpEeMEHHbIMU. PelieHne cucrem ypaBHEHUMU
crocoOoM noAcTaHOBKH. [IpuMepsl perieHust TEKCTOBBIX 3aJ1ay C MOMOIIbIO CUCTEM
YpaBHEHUN.

DOyHKIUN



Koopaunara Toukn Ha npsimoii. UucinoBele MpoMeXyTKU. PaccTosiHue Mexay
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronibHas cuctema koopauHat, ocu OX u Oy. Abcuucca U opauHara
TOYKHM Ha KOOPJAMHATHOH 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenue rpadukoB peasibHbIX 3aBUcuMOcTel. [lonstue Gynkiuu. ['padux GyHkimm.
CaoiictBa (ynkumii. Jluneitnas Qyukuus, e€ rpaduk. I'padpuk dynkuuu y = |x|.
['padrueckoe penieHrie TMHEHHBIX YPaBHEHUN U CUCTEM JIMHEWHBIX YPAaBHEHUH.

8 KJIACC

Yucia v BbIYMCICHUA

KBaaparueiii kopeHp u3 uucna. [loHsThe 00 uHppalMOHATIBLHOM YHCIIE.
JlecaTuunble TPUOIMKEHUsI UppallMOHANIbHBIX yncell. CBoMCTBA apuMETHUECKUX
KBaIPAaTHBIX KOPHEW U MX MPUMEHEHHUE K MPEeoOPa30BaHUIO YHUCIOBBIX BhIpaKECHUN
Y BBIYMCJICHUSAM. [[€eMCTBUTEIIbHBIC YHCIIA.

Crenens ¢ 1enpIM NOKa3aTenaeM U e€ cBoiicTBa. CTaHIapTHAs 3alIMCh YUCIA.

AnreGpanueckue BolpakeHUusI AJiredpanyeckKue BbIpakeHust

KBanpaTHbIil TpEXUIIEH, Pa3I0KEHUE KBAIPATHOIO TPEXUIIEHA HA MHOKUTEIIH.

Anrebpanueckas Apobb. OCHOBHOE CBOMCTBO anreOpanyeckod JapoOu.
CrnoxxeHue, BbIUMTAHWE, YMHOXKEHHUE, JeJIEHHE ajreOpanyeckux  JpoOei.
PanvonanbHbie BEIpAXKEHUS U UX IPEOOPA30BaAHMUE.

VYpaBHEHMS 1 HEPABEHCTBAY PABHEHUS] M HEPABEHCTBA

KBagpatnoe ypaBHeHue, popmyiia KOpHE#l KBaJpaTHOrO ypaBHeHuUs. Teopema
Buera. Pemienue ypaBHEHUWI, CBOIOAIIMXCA K JIMHEMHBIM H  KBaJpPaTHBIM.
[IpocTeiimue qpoOHO-paOHATBHBIC YPABHEHUS.

I'paduueckas maTEpHpeTalus ypaBHEHUN C ABYMS MEPEMEHHBIMU U CHUCTEM
JIMHEWHBIX YpPaBHEHUN C JBYMsSI NE€pEeMEHHbIMH. [IpUmepbl pemeHHuss CUCTEM
HEJIMHENWHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a71a4 anreOpandecKuM CIIOCOOOM.

HucnoBble HEPABEHCTBA U UX CBOKMCTBA. HepaBeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTD HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
CucTembl JINHEIHBIX HEPABEHCTB C OJJHOM EPEMEHHOM.

OyHKINNDYHKIAT

[Tonstue dynkumu. O6macTh ONMpeaeIeHus 1 MHOKECTBO 3HaUYCHUN (PYHKITHH.
Crioco06s1 3amanus QyHKITUH.

I'padux pynxmuu. Urenne cBoiicTB ¢pyHKkmmu mo e€ rpaduky. [Ipumeps
rpadukoB GYHKIIHNA, OTPAXKAIONUX PeaTbHbIC MPOIECCHI.



ODYHKIMY, OIMUCHIBAIOIINE TPSIMYI0 M OOpaTHYI MPOIMOPIHOHATLHBIC
3aBHCHMOCTH, HX rpaduku. OyHkuun y = x2, y = x3, y = \x, y=|x|. ['paduueckoe
pelLIEHUE YPABHEHUM U CUCTEM YPAaBHECHUU.

9 KUIACC

Yucia v BbIYMCJICHUA

PanmionanbHbie uncna, UppalMoOHAIbHBIC YUCIIA, KOHEYHbIE U OECKOHEUYHBIC
JecATUYHbIe 1poOou. MHOXKECTBO AEHCTBUTEIBHBIX YUCEN, JEUCTBUTEIIHHBIC YUCTIA
KaKk OECKOHEUHbIE JCCATUYHBIE ApoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEK]1y MHOKECTBOM JICMCTBUTEIbHBIX YUCEN U KOOPAMHATHOW MPSIMOM.

CpaBHeHUE JICMCTBUTENBHBIX 4YHUCEN, apudmeTuyeckue JeUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpPYXKAIOIIETO MHPA, JIUTEIBHOCTH TMPOIIECCOB B
OKpYKaIoIIEM MUPE.

[TpubnmxEHHOE 3HAUCHUE BEJIIMYMHBI, TOYHOCTh MpuOInxkeHus. OKpyrieHue
yucen. [I[pukuaka u oleHKa pe3yabTaToB BHIYHUCICHUM.

YpaBHeHUs] M1 HEPABEHCTBA

JluneitHoe ypaBHeHue. PelieHue ypaBHEHWH, CBOASIIUXCA K JIMHECUHBIM.

KBangpaTHoe ypaBHeHue. PelieHne ypaBHEHHI, CBOASIIMXCS K KBAJIPATHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepsl penieHus ypaBHEHUN TPEThEH U YETBEPTOU
CTEIEHEW pa3IOKEHUEM Ha MHOKHUTEIH.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHHMH. PeleHue TEKCTOBBIX 3aaad
anredpandyeckuM METOJIOM.

VYpaBHeHue ¢ AByMS MEpeMEHHBIMU U ero rpaduk. Pemenue cucrem aByX
JIMHEWHBIX YPAaBHEHHUH C ABYMS IEPEMEHHBIMU. PellleHne cCucTeM NBYX YPaBHECHUI,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoM cremeHu. ['paduueckas
UHTEpIpPETALUsI CHCTEMbl YPABHEHUN C ABYMS IEPEMEHHBIMU.

Pemrenre TeKCTOBBIX 33/1a4U aNreOpanvdecKuM CIIOCOOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemenue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM IiepemMeHHoW. KBaapaTHele HepaBeHCTBaA.
I'padrueckass wHTEpHpeTanis HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
[IEPEMEHHBIMU.

OyHKIUNDYHKIAT

KBagpatnunas ¢ynkius, e€ rpaguk u cBoiictBa. [lapaboma, KoopauHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MTapaOOIThI.

I'paduxu byskumit: y =kx, y=kx + b, y=k/x, y=x3, y =Vx, y = x| , n ux
CBOMCTBA.



Hucnosble  1mociienoBaTeIbHOCTUYHCI0BbIE  NOCIEI0BATEIbHOCTH M
nporpeccuu

IlonsiTHE YHCIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE IOCIEAOBATEILHOCTH
pEKYppeHTHOI popMynoi u Gopmysoit N-ro uieHa.

Apudmernyeckas U reomerpuueckas nporpeccud. @opmynbl N-ro 4ieHa
apu(pMETHIECKON U FT€OMETPUUECKON MPOrpecCuil, CYMMBI IIEPBBIX N YJIEHOB.

N300pakeHne WiIeHOB apu(PMETHUYECKOM M T€OMETPUYECKOW MpOrpeccHii
TOYKaMU HAa KOOPAUHATHOW IUIOCKOCTU. JIMHEHHBIM M DKCIOHEHIMAIBHBIMN POCT.
Ci1oHBIE IPOLIEHTBHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA <« AJIT'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHHMS MPOTpaMMbl y4yeOHOro Kypca
«Anredpa» XapakTepHU3yIOTCs:

1) naTpuOTHYECKOE BOCIIUTAHUE:

OpOsIBIIGHUEM MHTEpeca K TMPONUIOMY UM  HACTOSIIEMY POCCHICKOM
MaTeMaTHK{, I[EHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHUSM  POCCUMCKUX
MaTEMaTUKOB U POCCUICKON MaTeMaTH4YeCKOW IIKOJbI, K HCIOJIb30BAHUIO 3TUX
JTOCTH)KEHUH B IPYTUX HAyKaX W MPUKIAIHBIX chepax;

2) rpaIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBIIOJIHEHUIO 00SI3aHHOCTEN TpaXkJIaHUHA U PEaTU3alUU €ro
npaB, TMPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBaxX (YHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYP TpakIaHCKOro o0IecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBHIO K 00CYXACHUIO 3TUUECKUX MPOOIIeM, CBA3aHHBIX
C MPaKTUYECKUM IPUMEHEHHEM JOCTUKEHHM HAyKH, OCO3HAaHUEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy/10BO€E BOCTIMTAHHUE:

YCTAHOBKOM Ha aKTUBHOE YYacTHE B PEIIEHUU NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJICHHOCTH, OCO3HAHUEM BaXHOCTH MaTEMaTUYECKOTO
o0pa3oBaHUs Ha TPOTSHKCHUM BCEW JKM3HU IS YCHEITHOW TpodeccroHaIbHOU
JESTEIBbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHHEM MHANBUIYATbHON TPACKTOPUH 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) acTeTHYeCKOe BOCIIUTAHHE:

CHOCOOHOCThIO K HMOLMOHAJIBHOMY M  O3CTETUYECKOMY BOCIPHUSITHIO
MaTeMaTUYeCcKuX OOBEKTOB, 3ajad, PEIICHHH, pacCyKICHUW, YMEHHUIO BHUJETh
MaTeMaTU4YeCKHUEe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOT' 0 MO3HAHNS:

OpUEHTAIlME B JCATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAy4HBIX
MpEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UeIOBEKa, IPUPOJbI U
oOmecTBa, MOHMMAaHWEM MAaTEMAaTHYECKOW HAayKH Kak cQepbl YeloBeYeCKOM
NEATEeNIbHOCTH, ATANoOB €€ pa3BUTHUSI M 3HAUYUMOCTU JUJISl PA3BUTHUS LIUBWIM3ALINH,
OBJIQJICHUEM SI3BIKOM MAaTEMATHKH M MAaTeMAaTHYE€CKON KYyIbTYpOUl KaK CpelICTBOM
MO3HAHUS MHpA, OBJAJECHUEM MPOCTEUIINMHU HaBBIKAMU HCCIIEIOBATEIIbCKON
e TeIbHOCTH;



6) ¢u3nueckoe BocmHTaHWE, (POPMHPOBAHUE KYJIbTYPHI 3/10POBbS H
IMOLMOHAJIBHOIO 0JIAr OOy M :

TOTOBHOCTBIO NPHUMEHSATh MaTEeMaTHYECKHME 3HAHUA B HHTEPECAX CBOETO
3I0pOBbsl, BEIEHUS  3I40POBOro  o0pa3a  KU3HM  (300pOBOE  IMTAHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUH W OTHbIXa, peryisipHas (Quanyeckas
aKTUBHOCTB), C(OOPMUPOBAHHOCTHIO HABbIKA peIIEKCUH, TPU3HAHUEM CBOETO ITpaBa
Ha OLIMOKY M TaKOro e MpaBa Jpyroro 4ejoBeKa;

7) 3KOJIOrHYeCKOoe BOCTTUTAHNE:

OpUEHTalMel Ha MPUMEHEHHE MaTeMaTHUYEeCKUX 3HAaHUH JIJIsl pellieHus 3a/1a4 B
00JIaCTH COXPAaHHOCTHU OKpPYXAIOILEH Cpelibl, INIAHUPOBAHMS MOCTYIIKOB U OLICHKU
UX BO3MOXKHBIX MOCJIEICTBUM JJI1 OKpYXAIOLIEH Cpe/ibl, OCOZHAHUEM TJI00AIbHOTO
XapakTepa FKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) amanTanusi K U3MEHSIOIMMCS YCJIOBHSIM COIUAIBHOH W NMPHPOITHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIOBHUSAX HEONPENEIEHHOCTH, TMOBBIIICHUIO
YPOBHSI CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUYECKYIO JeATebHOCTh, B TOM YHUCJIE
YMEHHE YYUTHCS y JAPYTUX JIOAeH, mpuoOperaTh B COBMECTHOM AESTENIbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOAMMOCThI0O B (OPMHpPOBAaHMM HOBBIX 3HAHUH, B TOM YHUCIE
(GopMyaupoBaTh UJEH, OHATHUS, TUIOTE3bI 00 0OBEKTAX U SIBICHUAX, B TOM YHCIIE
paHee HEH3BECTHBIX, OCO3HaBaTh JAEQUIUTHI COOCTBEHHBIX 3HAaHUM U
KOMIIETEHTHOCTEM, IIJIAaHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYK)  CHUTYyallMl0, BOCIPHUHHUMATh
CTPECCOBYIO CHUTYyallMI0 KaK BBI30B, TPeOyIOIIMHA KOHTpPMEp, KOPPEKTHPOBATh
INpUHUMAaEMble pELIeHUs] W JEeHUCTBUSA, (OPMYIHpPOBaTH U OLEHUBATh PUCKU U
nocjuencTBus, (OPMUPOBATDH OMBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

ba3oBble Jornueckue AecTBU:

e BBISIBIISITh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKUX
O0BEKTOB, TOHSTUN, OTHOUICHUW MEXIY MOHATUSIMH, (OPMYITHPOBATH
OTIpEeJIeICHNs] ~ TOHSATUW, YCTAHABIWBATH CYIIECTBCHHBIH  MPU3HAK
KIaccu(UKaIMi, OCHOBAaHUS I OOOOIICHWS W CpaBHEHUS, KPUTCPUU
IPOBOAMMOTO aHAIIN3A;

e BOCHPUHUMATh, (OPMYIUPOBATH MW MPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPJUTEIbHBIC W OTPHUIATEIbHBIC, €AMHUYHBIC, YacTHBIE W 0OIIue,
YCIIOBHBIC,



BBISIBISITh ~ MATE€MaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
NpoTUBOpeurss B (akrax, MJaHHBIX, HAOMIOACHUSAX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUH JIsl BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNIA;
JIeNaTh BBIBOJBI C MCIOJB30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 AaHAJIOTUH;
pa30upaTh JOKa3aTeJbCTBA MATEMATUYECKUX YTBEPKICHUN (MpsSMbIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOATENBLHO HECIOKHbBIE J10Ka3aTesIbCTBA
MaTEeMaTUYeCKUX (PaKTOB, BBICTpAaUBATh aAPryMEHTALMIO, MPHUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaATh CMoco0 pelieHus y4yeOHOW 3afaud (CpaBHUBATH HECKOJIBKO
BAapMAHTOB pEIICHUs, BBHIOMpATh HaumboJiee MOAXONAIMNA C Y4ETOM
CaMOCTOSTEILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble uccieaoBaTeJIbCKHE TEHCTBUSA .

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIENI0BATEIbCKUNA MHCTPYMEHT MO3HAHUA,
dbopMynupoBaTh BOMPOCH], (UKCUPYIOUIUME MPOTUBOPEUYHUE, MpoOIemy,
CaMOCTOSITEJIbHO YCTaHABIMBAaThb HCKOMOE U JaHHOe, (HOpPMHUPOBATH
TUIO0TE3Y, aprTyMEHTUPOBATH CBOIO MO3UIMIO, MHEHHUE;

OPOBOAUTH IO CAMOCTOSITEIBHO COCTaBJIEHHOMY TUIaHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEOBAHHE 10 YCTAHOBJICHUIO 0COOCHHOCTEN
MaTEMaTHYECKOT0 O0BEKTA, 3aBUCUMOCTEN 0O0BEKTOB MEXAY COOOM;
CaMOCTOATENTHHO (POpMYNIHPOBATH 000OIIEHNS U BBIBOJIBI O PE3YJIbTaTaM
IPOBEIEHHOTO HAOMIOACHUS, MCCIE0BAHUS, OLIEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IIPOTHO3UPOBATH BO3MOXHOE PAa3BUTHE IPOLIECCA, A TAKXKE BBIIBUTATh
MPEATIOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

Pab6ora ¢ undopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh U HW3OBITOYHOCTh HWH(GOPMAIMH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, aHAIM3UPOBATH, CHUCTEMATU3MPOBATH U HMHTEPIPETUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIPEICTaBICHNUS;

BbIOMpaTh QopMy TmpeacTaBieHus WHGOPMAIUM W WIUTIOCTPUPOBATH
pelraemMbie 3alladyd CXeMaMH, JuarpaMMaMu, WHOW TpapuKkod ©u Ux
KOMOMHAILUSAMUY,

OIICHWBATh HAAEKHOCTH WH(OOPMAIMU TIO0 KPHUTEPHUSM, MPEIIOKCHHBIM
yauTesaeM Win chopMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHHKaTHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUA:

BOCIIPUHHUMATH U (POPMYIUPOBATH CYXKIEHHUS B COOTBETCTBUU C YCIOBHUSIMU
U 1eJISIMU OOILEHHUSI, ICHO, TOYHO, FPAMOTHO BbIpaaTh CBOIO TOUKY 3pEHUS



B YCTHBIX U NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOAY pELIEHUs
3a/1a4yu, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3ysbTaT;

B X0JIe 00CYXJEHHS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIAEMOIl TEMBI,
poO0JIeMBbl, pelIaeMoil 3a/1auu, BbICKAa3bIBATh UJIEH, HAIIEJICHHBIE HA MOUCK
pELIeHMs, COIMOCTAaBISATh CBOM CYXKIEHUS C CYXICHUAMH JPYTUX
YYAaCTHUKOB JMAJIOra, OOHAapYXUBaTh pa3IMuMe€ U CXOJCTBO IO3MIIMHI, B
KOpPpPEKTHOU (hopme GOopMyIHpoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;
OpEICTaBIATh  pe3yJbTaThl  pelIeHus  3aJadyd,  HKCIIEPUMEHTA,
UCCJIeI0BAaHUs, IPOEKTA, CAMOCTOSITEILHO BEIOMPATh POpMAT BBICTYILIICHUS
¢ y4€TOM 3ajiau NMPEe3eHTAlUU U OCOOEHHOCTEH ayJuTOpUH;

NOHMMATh U UCIOJI30BATh MPEUMYIIECTBA KOMAaHIHOW U MHAUBUAYAJIbHOM
paboThI MpU pelIeHnH Y4eOHbIX MATEMAaTUUECKHUX 3a/1a4;

OPUHUMATH 1I€JIb COBMECTHOM JEATEIbHOCTH, MJIAHUPOBATH OPraHU3AIUIO
COBMECTHOW paboThl, pacmpenensitb BHABI padoOT, OTOBapUBATHCA,
o0CyXJ1aTh TPOIIECC U PE3YJIbTAT pabOThl, 0000IATh MHEHHS] HECKOJIBKHUX
JIFOJIEH;

y4yacTBOBAaTh B TPyHNoOBBIX (opmax paboTel (0OCyXIeHus, oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBI U JIPYTHE), BBIMOIHATH CBOIO YacTh pabOThI
U KOOPAMHMPOBATh CBOM JAEMCTBUA C JPYTMMH WIEHaMH KOMAaH[BI,
OLIEHUMBATh KadyeCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerynsiTuBHBIe YHHBepcaJlbHbIe Y4eOHbIe 1eiicTBUS
Camoopranu3anus:

CaMOCTOSITEJIbHO COCTABJISITh IUIaH, AJITOPUTM PELICHUS 3aJadyu (WU €ro
4acTh), BBIOUpATh CIOCOO peIIeHUs C y4ETOM HMEIOIIHUXCS PEeCypCcoB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBaTh M KOPPEKTUPOBATH
BapUaHTHI PEIICHUH ¢ y4€TOM HOBOM MH(POPMAITUH.

CﬂMOKOHTpOHB, AMOIMOHAJIbHBbIN MHTEJJIEKT:

BJIQJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pe3yiabTaTa
pELICHUsI MAaTEMATUYECKON 3a/1a4H;

IPEABUIIETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYThH IIPU PELICHUU 3a/1a4H,
BHOCUTH KOPPEKTHBBI B JICSITEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA ACATEIBHOCTH IMOCTABIEHHOW LEIN U
YCIIOBUSIM, OOBSACHSTh MPUUYUHBI JOCTHXKEHUS WIM HEJOCTHXKEHUS LIEJIH,
HAXOJUTh OITMNOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

HHPEIMETHBIE PE3YJIbTATDBI



K koHmy oOyuenuss B 7 kJjacce oOy4aroIIMiiCs TMOJTYyYUT CIEAYIOIIHE
MpEeAMETHBIE PE3YJIbTATHI:

Yucsia 1 BbIYUCICHUA

BoinonusTh, coueras YCTHbIE W MHUCbMEHHBIE MNPUEMBI, apudmeTudyeckue
JEUCTBUS C PAIlMOHATIBHBIMU YUCIIAMHU.

HaxonuTh 3Ha4YeHUsS YHUCIOBBIX BBIPAXKCHUH, MPUMEHSIThH pa3HOOOpa3HbIC
crocoObl U MPUEMBI BHIYUCIICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUU, COACPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexonuth OoT OHOM (OPMBI 3alUCH YKCEN K APyroi (mpeodpa3oBHIBATH
JECATUYHYIO APOOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH
B OECKOHEUHYIO JIECATUIHYIO IPOOB).

CpaBHUBATH U yNOPAI0YNBATH PAIIMOHAIBHBIC YHCIA.

OKpyrJsTh yncna.

BBINOTHATh TPUKUJIKY U OIIEHKY Pe3yiibTaTa BBIUUCICHHM, OIICHKY 3HAYCHUN
YUCJIOBBIX BBIpaKEHUU. BBIMOMHATE JACHCTBUS CO CTENEHSIMU C HATypaIbHBIMHU
MOKa3aTeIsIMHU.

[TpuMeHsTh IPU3HAKU ICIIUMOCTH, PA3JIOKEHUE HA MHOXKHUTEIN HATyPaJIbHBIX
quces.

Pemath mpakTUKO-OPUEHTUPOBAHHBIE 33Ja4YM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPUUOHAIBHOCTBIO BEJIWYHUH, MPOLEHTAMH, WHTEPIPETUPOBATH
pe3yabpTaThl pelIEHUs 3aJad ¢ YYETOM OTPaHUYEHUN, CBA3aHHBIX CO CBOWCTBaMU
paccMaTpUBaeMbIX 0ObEKTOB.

AsreOpanyeckue BbIPaKeHUSs

Hcnonb3oBaTh anredpanieckyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHATDH €€
B IIPOLIECCE OCBOCHHS y4eOHOTO MaTepurara.

HaxonuTe 3HaueHUs OyKBEHHBIX BBIPAKCHUN TNpPU 3aJaHHBIX 3HAYCHHSIX
EPEMEHHBIX.

BrimonHaTh mpeodpa3oBaHus 1EIOT0 BHIPAKEHUS B MHOTOWICH MPUBEICHUEM
MOOOHBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOXKEHUE OJIHOWIEHA HAa MHOTOWIEH W MHOTOWieHa Ha
MHOTOYJICH, TPUMEHATH (DOPMYITBI KBaJpaTa CYMMBI M KBaJipaTa pa3HOCTH.

OcyliecTBasATh Pa3l0KEHUE MHOTOYJIECHOB HAa MHOMXHUTEIU C IIOMOIBIO
BBIHECEHUS 32 CKOOKHU 00IIETO MHOXKHUTEIS, TPYTIITUPOBKH CIAraeMbIX, TPUMEHEHUS
dbopMyIT COKpaIEHHOTO YMHOKECHHUS.

[IpuMensTh peoOpa3zoBaHKsi MHOTOWICHOB ISl PEUICHUs Pa3IMYHbIX 3a]a4
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATypaJbHBIMU IOKA3aTEJSIMH U
npeoOpa3oBaHusl BEIPAKCHHIA.

YpaBHeHUS 1 HEPABEHCTBA



Pemate nuHENHBIE ypaBHEHHs C OJHOU IIEPEMEHHOM, IPUMEHAS IIpaBuUia
nepexoa OT UCXOJIHOTO YPAaBHEHMsI K paBHOCWIIbHOMY eMmy. IIpoBepsaTs, siBisieTcs
JIM YUCTIO KOPHEM YpaBHEHHUSI.

[IpumeHsATh rpaduueckre METOAbI IPU PEIICHNUN JIMHEHHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map YUCEN, SBIAIOMIMXCA PEIICHUEM JMHEHHOTro
ypaBHEHUS C IByMs IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHON IJIIOCKOCTH FPaQUK JMHEHHOT0 YpaBHEHHUS C IBYMS
NEePEMEHHBIMHU, MOJB3YACH TPapUKOM, IPUBOUTH MPUMEPHI PEIICHUST YPABHEHHUS.

Pemiath cucteMbl IByX JIMHEWMHBIX YPAaBHEHUMN C JBYMS MIEPEMEHHBIMU, B TOM
quciie rpaguyecku.

CocTaBisTh M peliath JUHEHHOE YpaBHEHHME WIM CUCTEMY JIMHEHHBIX
YPaBHEHHH 10 YCIOBUIO 33141, HUHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM
3aJlayy TOJy4YEeHHBIN pe3yJibTar.

DOyHKIUT

N3006paxkath Ha KOOPAMHATHON MPSMOM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbI, 3aMHCHIBATh YACIOBBIC MPOMEKYTKH Ha
anreOpanyecKoM sI3bIKE.

OTtMeuaTh B KOOPJAWHATHOW IUIOCKOCTA TOYKH IO 33aJaHHBIM KOOpJWHATAM,
CTpOUTH rpaduku TUHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKINHN y = |X|.

OnuceiBaTh C MOMONIbIO (GYHKUIMNA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMS, PACCTOSHHUE, II€HA, KOJUYECTBO, CTOMMOCTD,
IPOU3BOJIUTEIBLHOCTD, BpeMsl, 00bEM paOOTHI.

HaxonuTe 3HaueHue GyHKIUU 1O 3HAYCHUIO €€ apryMeHTa.

[Torumats rpaduueckuii croco0 MpeacTaBiICHUS W aHanMW3a WHOOPMAIUH,
U3BJIEKATh U UHTEPIPETHUPOBATHh MHPOPMAIIHUIO U3 TPaPUKOB peasbHBIX MPOIIECCOB
Y 3aBUCUMOCTEH.

K koHmy oOydenms B 8 kJjacce OOyYarOIIMICS IOJTYyYUT CICAYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

Yucua v BbIYUCTICHUSA

Hcnonp30BaTh HayajdbHbBIE MPEACTABICHUS O MHOXECTBE JEHCTBUTEIbHBIX
YHCell JUIsl CPAaBHEHUSI, OKPYTJICHHUS U BBIYMCICHUHN, N300paKaTh JACHCTBUTEIIHHBIC
YUCJla TOYKAMU Ha KOOPAWUHATHOU MPSIMOU.

[IpuMensTy noHSATHE apU(METHUYECKOrO0 KBaJpaTHOTO KOPHS, HAXOJUTh
KBa/IpATHBIC KOPHH, WCIIONB3Ysl TPU HEOOXOAUMOCTH KAIBKYJISATOP, BBIMOIHITH
nmpeoOpa3oBaHusl BBIPAKEHUH, COJEPKAIIUX KBAJAPATHBIE KOPHHU, HCIONb3YS
CBOWCTBA KOPHEMN.

Ncnonp3oBaTh 3anucu OONBIIMX U MalbIX YUCET C MOMOIIBIO JTECITUYHBIX
npobeit u crenenei yncia 10.



AJredOpanveckue BbIpaKeHHs

[IpuMeHAT, TOHSATHE CTEMEHW C IEJbIM IOKa3aTejieM, BBITIOIHATH
npeoOpa3oBaHus BEIPAXKEHHM, COAEPKALIUX CTENIEHU € LEJIbIM MOKa3aTeseM.

BBITIOJTHATH TOXAECTBEHHBIC MPEOOPa30BaHUS PAIIMOHATBHBIX BEIPAXKCHUN Ha
OCHOBE TPaBUJI ICHCTBUI HAaJl MHOTOWICHAMH U aJITeOPandeCKUMHU IPOOSMH.

PackitanbpiBaTh KBaJpaTHBIA TPEXUIIEH HA MHOKUTEIIH.

[TpumeHsATh MpeoOpa3oBaHMs BEIPAKCHHUNA IS PEIICHUS Pa3IMUHbIX 3a7ad U3
MaTeMaTUKH, CMEKHBIX MTPEAMETOB, U3 PEaTbHOU MPAKTHKH.

YpaBHeHUs] M HEPABEHCTBA

Pemates NMHElHBIE, KBaJpaTHbIC YPaBHCHUS W palMOHAIbHBIC ypaBHCHWS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C JIBYMS IIEPEMCHHBIMHU.

[TpoBOUTE MIpOCTEHIIINE UCCACAOBAHUS YPAaBHCHUN W CUCTEM YpaBHEHUH, B
TOM YHUCJIE ¢ TPUMEHEHUEM rpadUIeCKUX MPEICTaBICHUH (YCTaHABIUBATh, UMEET
U ypaBHEHUE WIM CHCTEMa YPaBHCHUU PEIICHHS, €CJIIM UMEET, TO CKOJIbKO, U
npouee).

[lepexoanTs OT cnoBecHON (HOpPMYITUPOBKH 3a/auu K e€ anredpanuecKkon
MOJICJI C TIOMOIIBI) COCTaBJICHUS YPaBHEGHHS WM CHCTEMbl YpaBHCHUH,
UHTEPIIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aJ]a4H ITOJTYYCHHBIA PE3YIIbTaT.

[IpuMeHsTH CBOMCTBA YMCIIOBBIX HEPABEHCTB JIJISl CPABHEHUS, OLICHKH, PEIIaTh
JTVHEHbIe HEPABEHCTBA C OJTHOM MEPEMEHHOM U UX CUCTEMBI, 1aBaTh IpaUuecKyro
WLTIOCTPAIIMIO MHOXKECTBA PELIEHUH HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUN

[lonumaTe ¥ HMCMOIB30BaTh (PYHKIIMOHAJIBHBIE MOHATHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAYEHMsI), OMPEACNsITh 3HaueHHe (YHKIUM TO 3HAYCHUIO
apryMeHTa, ONpeeisaTh CBOMCTBA GYHKIMU 10 €€ rpaduKy.

CrtpouTth rpaduku d71€MEHTApHBIX PYHKIIUHN BUIA:

y=k/x, y=x2,y=x3,y = |X|, y = VX, OIIUCBIBATH CBONCTBA YHCIOBOI yHKINH
o e€ rpaduky.

K xoniy oOyuenus B 9 kiacce 0OyYaroUIuics TMONMYYUT CIEIYIONIUE
MIPEIMETHBIE PE3YIbTATHI:

Yucua v BbIYUCTICHUSA

CpaBHUBATH U YIIOPSIIOYUBATH PAIMOHATBHBIE U UPPAIIMOHAIbHBIC YHCTIA.

BeimonHaTh apudMeTndeckne qeHCTBUS C pallMOHATBHBIMUA YHCIIAMH, COUETas
YCTHBIC W MHUCHMEHHBIC MPUEMBI, BBIMOJIHATH BBHIYUCICHHUS C HPPAIMOHATbHBIMU
YHCIIAMU.

HaxonuTe 3Ha4eHUS CTETICHEH C IEeITBIMU MTOKA3aTeIIIMHU U KOPHEH, BEIYUCTSATh
3HAYEHUS YUCIIOBBIX BBIPAKCHUH.

OkpyrasTh NEWCTBUTENBHBIC YHCIA, BBIIONHITh MPUKUIKY pe3yibTaTa
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.



YpaBHeHUs M HEPABEHCTBA

Pewrats nuHelHbBIE U KBaApaTHBIE YPABHEHMS, YPABHEHHUS, CBOISIIMECS K HUM,
pocTelme ApoOHO-pallMOHANIBHBIE YPABHEHHUS.

Pemate cucteMsl ABYX JIMHEHMHBIX YPaBHEHHUW C ABYMS IEPEMEHHBIMU U
CUCTEMBI JIBYX YPAaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SBIISIETCS JTUHEHHBIM.

Pemiath TekcTOBbIE 3ajauM  alreOpamvdeckuM CHocOo0OM C  MOMOIUIBIO
COCTaBJIEHUSI YPAaBHEHUS WJIM CUCTEMBI IBYX YPAaBHEHUM C IBYMsI IEPEMEHHBIMH.

IIpoBOaUTE IIpOCTENIINE HUCCIIENOBAHUS YPABHEHUW U CUCTEM ypaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM rpaduyecKux NpecTaBIeHUN (yCTaHABIUBATh, UMEET
Y YpaBHEHUE WIM CHCTEMa YPAaBHEHUM PEILICHMS, €CIIM MMEET, TO CKOJIbKO, W
npouee).

PemaTe nuHEHHbIE HEpaBEHCTBA, KBaJ[paTHbIE HEPABEHCTBA, HM300pa)kaTh
pelIeHne HEPAaBEHCTB Ha YMCJIOBOW MPSIMOM, 3alMCBHIBATh PELICHHUE C MOMOIIBIO
CUMBOJIOB.

Pemlatb  cucrtemMbl  JIMHEHHBIX  HEPAaBEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOUAIOIIME KBaJpaTHOE HEPAaBEHCTBO, M300pakaTb pEIIEHHE CHUCTEMbI
HEPaBEHCTB Ha YMCJIOBOM MPSIMOM, 3aMUCHIBATH PEIICHUE C TIOMOILBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA PU PELIEHUU PA3IUYHBIX 33]1a4.

DOyHKIUN

Pacno3HaBaTh (QyHKIIMM uU3ydyeHHBIX BHUJOB. IlokaspiBaTh cxemMaTHUECKU

pacroiokeHre Ha KOOPAMHATHOMN TIOCKOCTH rpadukoB GyHKIUH Buga: Y = KX,y =
kx + b,y =k/x,y = ax2 + bx + ¢,y =x3, y = \x, y = |X|, B 3aBHCHMOCTH OT 3HAYCHMUIA
K02()PHUIIMEHTOB, ONMUCHIBATH CBOMCTBA (YYHKITHIA.

Crpouth M H300pakaTh CXeMaTHYeCKH IpadHK{ KBAaJAPATUUHBIX (DYHKITHH,
OIMMCHIBATh CBOMCTBA KBAJPATUYHBIX (PYHKIUH IO UX Tpadukam.

PacrioznaBaTh kBagpaTHyHyr0 QYHKIHIO 1O (popmyse, MPUBOAUTH MPUMEPHI
KBaIpaTUYHBIX QYHKIIHUNA U3 peaTbHON KU3HU, QU3HKH, TEOMETPHH.

YucaoBble MOCJI€10BATEIbHOCTH M MPOTrPeccUuu

PacnioznaBaTh apupMeTUYECKYIO0 U TEOMETPHUUECKYIO MPOTPECCUU TIPH PA3HBIX
crioco0ax 3aaHusl.

BBIONHATS  BBIYKMCICHHWSI C  HUCIHOJB30BaHHEM (QopMyl n-ro WieHa
apu(PMETHIECKON U TEOMETPUUECKON TTPOTPECCHI, CYMMBI TIEPBBIX N YJICHOB.

N300pakath wiIeHBI MOCIEIOBATEIPHOCTH TOYKAMHU HA KOOPJIWHATHOM
MIJIOCKOCTH.

Pemates 3amgaum, CBA3aHHBIE C YHUCIOBBIMH IOCJIEIOBATEIBHOCTSIMU, B TOM
qHCIIe 3aJ1a4i U3 PeaTbHOU KU3HU (C UCIMOJIB30BAaHUEM KaJbKYJISATOPA, ITUGPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne n/m Konrpoasubie | IlpakTnueckue
NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcbl
1 Yucna v BeIYKCIIeHUs. ParinoHaibHbIE o5 1 bubmmoreka [JOK
yucla https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
2 27 1
AJIreOpaNtECKHC BhIpakCHHA https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
3 ¥ PaBHCHIA H HEpaBeHCTBa 20 1 https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
4 Koopywsatet n rpaguici. Gymkin 24 1 https://m.edsoo.ru/7f415b90
bubmmoreka [JOK
> Tosropenne 1 odobuierne 0 1 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO HACOB IT1O 102 5 0

I[TPOTPAMME



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 KJIACC

KoJsmyecTBo 4acoB DJIeKTPOHHbIE
HaunmeHoBaHue pa3iesioB U TeM uu@poBbIe
Ne o/m P Konrpoasubie | Ilpakrnueckue (ucbp )
NPorpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
bu6mmoreka [JOK
1 UYucna n Berunciienns. KBagparusie KopHU 15 https://m.edsoo.ru/7f417af8
2 Yucna u Berunciennsa. CTeneHs ¢ eIbIM v bu6mmoreka [JOK
MOKa3aTeaemM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIPAKEHUSI. 5 1 bubnuoreka [IOK
KBagpartHslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnreOpanveckre BEIPKCHHUSL. 15 1 bubnnoreka [IOK
Anrebpanyeckas 1poOb https://m.edsoo.ru/7f417af8
VYpaBHeHuUs 1 HepaBeHCTBa. KBajpaTHbie bubnuoreka [IOK
5 15 1
YpaBHEHHS https://m.edsoo.ru/7f417af8
6 VYpaBHeHnus 1 HepaBeHCTBA. CUCTEMBI 13 bubnuoreka [IOK
ypaBHEHUM https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 httos://m.edsoo.ru/7f417af8
bubnuoreka [IOK
8 DyHKLH. OCHOBHBIC HOHATHA ° https://m.edsoo.ru/7f417af8
bubmuoreka [IOK
o DyHiumn. THCIOBLIEC PYHKUHH o https://m.edsoo.ru/7f417af8
bu6nmoreka [JOK
10 IT 6 2
OBTOPEHHE 1 0000IICHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10
. 102 6 0

I[TPOTPAMME



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

KonunyecTBo yacoB DJIeKTPOHHbIE
Ne (uudposbie)
HaumeHoBaHHe pa3/eioB U TeM NPOrpaMMbl Kontpoasueie | IIpakrnyeckne
n/n Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
1 [ToBTOpeHue, 06001IeHHE, CUCTEMATHU3AIMS] 3HAHHIA
3a Kypc 7-8 kiacca 18 1
. bubnuoteka [IOK
2 Yucna v BeruucieHus. [JJeicTBUTENbHbIEC YMCIIa 9 https://m.edsoo.ru/7f419d08
3 VYpaBHEHUS 1 HEPABEHCTBA. Y PaBHEHUS C OJTHOU 1 1 bubnuoteka [IOK
MIEPEMEHHON https://m.edsoo.ru/7f419d08
. bubmmoreka [JOK
4 VYpaBueHus u HepaBeHcTBa. CUCTEMBI YpaBHCHHM 14 1 https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
5 VYpaBHeHus u HepaBeHcTBa. HepaBeHCcTBa 16 1 httos://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
0 DyHkuH 16 1 https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
7 YuciioBbIe MOCIEN0BATEILHOCTH 15 1 httos://m.edsoo.ru/7f419d08
8 [ToBTOpEeHME, 0000IIEHUE, CHCTEMAaTH3allUs 3HAHUI 34 1 E;i?;;?;iiﬁ?}; 419408
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 7 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

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

7 KJIACC
Koxa .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThl 0CBOEHUS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrpaMMbI OCHOBHOI0 00111ero 00pa3oBaHusi
pe3yJbTara
1 Yucna u BBIYUCIICHUS
11 BemomnHsITh, coyeras  YCTHBIE W THUCBMEHHBIE  MPHEMBI,
' apudMeTHYECKUe JCHCTBUSA C PAIIMOHATILHBIMU YHUCTIaMHU
Haxomure  3HaueHWs]  YWCIOBBIX  BBIPAKCHUH,  MPHMEHATH
1.2 pa3zHo00pazHbie CIOCOOBI ¥ MPUEMBI BEIYMCIICHUS 3HAUEHHUH JPOOHBIX
BBIPXCHU, COZIEPKANTUX OOBIKHOBEHHBIE U ICCATUYHBIE IPOOH
[lepexonute 0T onHOW ((GOpPMBI 3amUCH YHUCENl K JIpyroi
13 (mpeoOpa3oBbIBaTh  JIECATUYHYIO JpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH, B OCCKOHECUHYIO
JECATUIHYIO TPOOB)
14 CpaBHUBATH U YIOPSA0YUBATH PAlMOHATILHBIE YKCIIA
1.5 OKpyTJIsTh YnCIia
BbINONHATE NPUKUIKY U OLIEHKY pe3y/ibTaTa BBIUMCICHHM, OLIEHKY
1.6 3HAQYEHUN YHUCJIOBBIX BBIPAKECHUW. BBINOTHATE ACHCTBUA  CO
CTENEHSIMH C HAaTypaJIbHBIMU MOKa3aTeISIMU
17 [IpumMeHsaTh NpU3HAKU JETUMOCTH, PAa3JI0KEHHE HAa MHOXKHUTEIH
' HATypaJIbHBIX YHCET
Pemath mpakTUKO-OpUEHTHPOBAHHBIC  33/Jayd, CBA3aHHBIE C
OTHOIICHHEM  BEJIWYHH,  MPOMOPIHOHATIBHOCTHIO  BEIUYHH,
1.8 MPOIEHTAMH, WHTEPIPETHPOBATh PE3yAbTaThl PEIICHUS 3a1ad C
yu€TOM OTpaHHuYEHUH, CBA3aHHBIX CO CBOMCTBAMH paccMaTpHUBAEMBbIX
00BEKTOB
2 AnreOpandeckue BhIpasKeHUs
91 Hcnonp3oBath anreOpanueckyl0 TEPMHUHOJOTHIO U CHMBOJIIHKY,
' OPUMEHSTH €€ B IPOIIecce OCBOCHUS YUeOHOT0 MaTepuaa




Haxomure 3HaueHMs OyKBEHHBIX BBIP@KEHMM MNpU  3aJaHHBIX

22 3HAUEHUSAX [IEPEMEHHBIX
23 BoimonsaTe mpeoOpa3oBaHUs LENOTO BBIPAXEHHS B MHOTOWICH
' IPUBEICHUEM MOJOOHBIX CIIAaraeMbIX, paCKphITHEM CKOOOK
BbINoHATE YMHOKEHHE OJJTHOWIEHA HA MHOTOYWIEH U MHOTOUJIEHA Ha
2.4 MHOTOYJIEH, NPUMEHATH (OPMYJbl KBajapara CyMMbl M KBaJpara
pa3HOCTH
OcymiecTBisATh  pa3iokKeHWe MHOTOWIEHOB Ha MHOMXHUTEIH C
2.5 MIOMOIUIBIO BEIHECEHHUS 38 CKOOKH 0OII[Ero MHOKUTEIS, TPYIIIHPOBKH
CJIaraeéMbIX, IPUMEHEHUsI (HOPMYJT COKPALIEHHOTO YMHOKEHHUS
26 [IpumeHnsaTs npeoOpazoBaHMsI MHOTOUJIEHOB JJISl PEIIEHUS Pa3IHUHBIX
' 3a/1a4 U3 MaTeMaTUKH, CMEKHBIX IPEIMETOB, U3 PEAIbHOM MPAKTUKH
97 Hcnonp30Barh CBOMCTBA CTENEHEN ¢ HATypaJIbHBIMU ITOKA3aTEISIMU
' JUTSI IPe00pa3oBaHUs BRIPKEHUN
3 YpaBHEHUS U HEPABEHCTBA
Pemrate nuHelHbIE ypaBHEHUS C OJHOW NMEPEMEHHOM, NMPUMEHSS
3.1 IIPAaBWJIA IIEPEX0/1a OT UCXOIHOTO YPABHEHMS K PABHOCUJIBHOMY €MY.
[TpoBepsTS, SABIAETCS JIM YUCIO KOPHEM YPAaBHEHUS
3.9 IlpumenaTs rpaguueckue MeETOAbl MNpPHU PEIIeHUH JIMHEHHBIX
' YpaBHEHUH U UX CUCTEM
33 [lonOupars mnpuMepbl Hap 4YMCEN, SBJSIIOLIMXCS — pPEILIEHHEM
' JMHEMHOTO ypaBHEHUS C JBYMs IIEPEMEHHBIMU
CrpouTh B KOOPJMHATHOM MJIOCKOCTH IpapUK JIMHEHHOTO ypaBHEHUS
3.4 C IByMs IEPEMEHHBIMU; IIOJIb3YACh T'PaQUKOM, IPUBOIUTH IPUMEPHI
pELlIEeHNs ypaBHEHUS
. Pemare cucreMpl ByX JIMHEHHBIX ypaBHEHMH C  JABYMSA
' IEPEMEHHBIMH, B TOM YHUCIIe rPpadUueCcKH
CocTaBiiTh U pelaTh JMHEHHOE YPaBHEHUE UIIU CUCTEMY JIMHEHHBIX
3.6 YPaBHEHUN 1O YCIOBHIO 337ja4l, HHTEPIPETUPOBATE B COOTBETCTBUU
C KOHTEKCTOM 3aJ1a4y MTOJIyYEHHBIH pE3yabTaT
4 Koopaunats! u rpaduku. OyHKIMN
N300paxaTe Ha KOOPAMHATHON MpPSIMOM TOYKH, COOTBETCTBYIOLIHUE
4.1 3alaHHBIM KOOpPJAMHATaM, JIydd, OTPE3KH, UHTEPBaJIblI, 3alMCHIBATh

YHUCJIOBBIC TPOMCIKYTKHU HaA anre6pa1/1quI<0M SA3BIKC




42 OTMeyath B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM
' KOOpAMHAaTaM
43 CrpouTs rpaduku muHeHHbIX QyHKIHA. CTpouTh rpaduK QyHKIHH Y
' =X
OnwuceIBaTh ¢ TOMOIIBIO (DYHKIHI U3BECTHBIC 3aBUCUMOCTH MEXKITY
4.4 BEJIIMYMHAMHU: CKOPOCTh, BPEMs, PACCTOSIHUE, LIEHY, KOJHMYECTBO,
CTOMMOCTb, IPOU3BOIUTENILHOCTb, BpeMsl, 00BEM paboThI
45 Haxonuts 3HaueHne GyHKIMM 110 3HAUYEHUIO €€ apryMeHTa
[lonumare rpaduueckuii cnoco0 MpeACTaBIEHUS M aHaAIU3a
4.6 uH(pOpMallMK, W3BJIEKaTh M MHTEPIPETUPOBATH WH(GOpPMALUIO U3
rpaUKoOB peallbHbIX IPOLECCOB U 3aBUCUMOCTEN
8 KUIIACC
Kon .
IIpoBepsiemble MpeAMeTHBIE Pe3YIbTATHI 0CBOEHHS OCHOBHOI
NpoBEpPsSIeMOro .
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHUs
pe3yJabTara
1 Umucna 1 BbIYUCICHUS
Hcnonb3oBaTe  HayajgbHblE  NPEACTABICHHS O  MHOYKECTBE
11 JEWCTBUTENIBHBIX YUCEN JUIsl CPABHEHUS, OKPYIJICHHSI U BBIYUCIICHUH,
' n300paXkaTb ACHCTBUTENbHBIC YHMCIA TOYKAMH Ha KOOPAMHATHOM
psIMOM
[lpuMensaTs nOHATHE apU(METHUYECKOrO KBAaJPaTHOIO KOPHS,
12 HaXOJIUTb KBAJpaTHbIE KOPHM, HCIOJIB3Ys IPH HEOOXOJUMOCTH
' KaJIbKYJISATOD, BBINOJIHATh npeoOpa3oBaHus BBbIpa)KEHUH,
coJiepKallluX KBaJpaTHbIE KOPHU, UCIIOJIb3Yys CBOMCTBA KOPHEH
13 Hcnonb3oBarh 3anMcu OOJIBIIMX W MajblX YHMCENT C IOMOIIBIO
. JECATUYHBIX ApoOeH u crernene uyncia 10
2 AnreOpandeckue BhIpasKeHUs
[IpuMeHATh MOHATHE CTENEHM C LENbIM MOKa3aTeleM, BBIIOJIHSIThH
2.1 npeoOpa3oBaHusl BBIPAKEHUH, COJEpXKAIUX CTENEHH C LEeJNbIM
HOKa3arenem




2.2

BrbinmonHATE  TOXKIECTBEHHBIE  MPEOOpa3OBaHUsl  PALMOHAIBHBIX
BBIP@XKCHUII HAa OCHOBE MpaBWJI JEHWCTBUUA HAJ MHOTOYIECHAMH U

anreOpandecKuMu ApOOsIMU

2.3

PacknanpiBaTe KBagpaTHBIM TPEXUWIEH HA MHOXKHUTEIU

2.4

[IpumensTh peoOpa3oBaHus BbIPAXEHUM Ul PELIEHUS PA3IUYHBIX

3aa4 U3 MaTCMaTuKH, CMCXKXHBIX ITPCIMETOB, U3 peaJIbHOﬁ IMPAaKTUKN

YpaBHEHHUsI U HEPABEHCTBA

3.1

Pemare nMHENHBIE, KBaJpAaTHBIE YPAaBHEHHS W pPalUOHAIbHBIC
YpaBHEHUS, CBOJAIIMECA K HUM, CUCTEMBI IBYX YPaBHEHUH C ABYMs

NEPEMCHHBIMU

3.2

[IpoBoguTe mpOCTENIIME MCCIENOBAHUS YPAaBHEHUH M CHCTEM
ypaBHEHUH, B TOM 4HCI€ C MPUMEHEHHEM TIpaduyecKux
Mpe/icTaBiIeHNH (yCTaHaBIMBATh, UMEET JIM ypaBHEHUE WM CUCTEMa

ypaBHEHUH peLIeHUs], €CIIU UMEET, TO CKOJIbKO, U IIpoyee)

3.3

[lTepexoauTe OT cloBecHOW (OPMYIUPOBKH 3amadul K €€
anredpanvyecko MOJENu C MOMOIIbIO COCTaBICHUSI YPaBHEHMS WU
CUCTEMBl YpAaBHEHUM, WHTEPIPETUPOBATh B COOTBETCTBUU C

KOHTEKCTOM 3aJlaui MOJy4YE€HHBIH pe3ynbTar

3.4

[IpyuMeHsTh CBOWCTBA YHCIOBBIX HEPABEHCTB JMJIsi CpPAaBHEHMS,
OLICHKH, PEeIlaTh JUHEWHbIC HEPABEHCTBA C OJHOM MEPEMEHHON U X
CUCTEMBI, 1aBaTh rpaQUUECKyr0 WUTIOCTPALIUI0 MHOKECTBA PEIICHHI

HEPABCHCTBA, CUCTEMbI HCPABCHCTB

DOyHKIMHT

4.1

IlonmMaTe W MCIONL30BATh (byHKHI/IOHaJ'IBHBIe IIOHATHUA M A3BIK
(TepMI/IHLI, CHMBOJIMYCCKHEC 0603Ha‘leHI/I${), OnpCACIATb 3HAYCHHC
(1)YHKI_II/II/I 110 3HAYCHUIO apryMCHTa, OMPCACIIATH CBOMCTBaA (bYHKI_[I/II/I

o e€ rpaduKy

4.2

Crtpouts rpaduku 3eMeHTapHbIX QYHKIMHI BUIA:

y=k/x

k/x




, Y =X2, ¥y = X3 y = |x|, onuchIBaTh CBOMCTBA YUCIOBON (pyHKIIMU 1O €€
rpapuxy

9 KJIACC
Kon .
IIpoBepsiemble NpeMeTHbIE Pe3yJabTAThI 0CBOEHHSI OCHOBHOM
NMPoBEpPSIEMOr0 .
o0pa3oBaTe/ibHOI IPOrpaMMbI OCHOBHOT0 00111er0 00pa3oBaHusl
pe3yJjbTara
1 Yucna v BEIYMCIICHUS
11 CpaBHHMBATh M YNOPSAOYMBATH PAllMOHAIBHBIE U HPPAIMOHATBHBIE
' qHciia
BrimonsaTe apudmMeTnieckre IeHCTBUS ¢ pallMOHAIEHBIME YHCIIAMH,
1.2 COYeTast yCTHBIC M MMUChbMEHHBIE MPUEMBI, BHITIOIHATH BEIYUCICHHS C
HppAIMOHATILHBIMA YUCIIAMH
13 HaxonuTe 3HaueHUs1 CTENEHEW C IEIbIMU MOKAa3aTeNsIMA U KOPHEH,
' BBIYUCIISITH 3HAYCHUS YHCIIOBBIX BRIPAKEHUN
14 OKpyryisiTh ~ JCHCTBUTENIbHBIE ~ YHMCIA,  BBINOJHATH  IPUKUIKY
' pe3yJibTaTa BEIYMCIECHUM, OLIEHKY YMCIOBBIX BBIPAKEHUIA
2 YpaBHEHHS 1 HEpaBEHCTBA
1 Pemiarb  nuHEliHBIE W KBaJpaTHbIE ypaBHEHUS, YpaBHEHMS,
' CBOJISIIITECS K HUM, ITPOCTEHIINE JPOOHO-pAIMOHAIBHBIC YPABHECHUS
Pemrars cucreMbl ABYX JIMHEHHBIX YPaBHEHUH C IBYMS ITE€PEMEHHBIMU
2.2 Y CUCTEMBI IBYX YPaBHEHHUI, B KOTOPBIX OJIHO YPABHEHHE HE SBJISCTCSA
JIMHEHHBIM
Pemrate TeKCTOBBIC 32124l aNreOpandecKuM CrocoOOM € TIOMOIIBIO
2.3 COCTaBJICHUsSl YPABHEHUS WJIM CHUCTEMbI JBYX YPaBHEHUH C ABYMs
MepEMEHHBIMU
[IpoBoauTh mpoCTEHIIME UCCIENOBAHUS YPAaBHEHUHM M CHUCTEM
24 ypaBHEHUH, B TOM 4HCIE€ C MPUMEHEHHEeM TIpaduueckux
. NpEeJCTaBICHU (HApUMep, yCTaHaBJIMBaTh, UMEET JIM YpaBHEHHE
WM CUCTEMA YPaBHEHUM pellIeHus], €CITH UMEET, TO CKOJIBKO)




2.5

Pewlarp  nMHElHBIE  HEPAaBEHCTBA, KBAaJpaTHbIE HEPABEHCTBA,
U300paXkaTh pelIeHHe HEPABEHCTB HA YUCIOBOU MPSIMOWA, 3aITUCHIBATh

PeIICHUC C IIOMOIIBIO CUMBOJIOB

2.6

Pematr, cucteMBl JTMHEHNHBIX HCPAaBCHCTB, CUCTECMbLI HCPABCHCTB,
BKJIFOUAIOIIME KBAJpPaTHOEC HEPABCHCTBO, M300pa)kaTh pEIICHUE
CHUCTCMbI HCPABCHCTB Ha qUCII0OBOU HpﬂMOfI, 3alMUChIBAaTh PCHICHUC C

IIOMOIIBIO CUMBOJIOB

2.7

Hcnonp30BaTh HEpaBEHCTBA IPU PEIICHUH PA3JIMYHBIX 3a7a4

DOyHKIMHT

3.1

PacrioznaBate  QyHKUMM ~ U3y4eHHBIX  BuAOB. lloka3wiBaTh
CXEMaTHYECKH pPAaclojo’)KEHHE Ha KOOPJIMHATHOW  IUIOCKOCTH
rpapukoB ¢QyHkumid Buma: y=kx, y=kx+tb, y=k/x, y=ax?>+bx+c, B
3aBUCHUMOCTU OT 3HAu€HUil KO3(QPHUIIMEHTOB, ONMUCHIBATh CBOWCTBA

byHKIUH

3.2

IToka3piBaTh CXEMATUYECKH pACIOJOKEHHE Ha KOOPAWHATHOM
MJIOCKOCTH TpadukoB GyHKIUN BUAa Y = YX, Y = |X| ¥ ONMUCHIBAThH

CBOMCTBA (PYHKITHI

3.3

Crpouth M n300paxkaTh CXeMaTUYECKH TpaduKd KBaJIpaTHUYHBIX
GyHKIIMNA, OMHMCHIBATH CBOMCTBA KBaAPATHYHBIX (DYHKIHMH MO WX

rpadukam

3.4

PacnioznaBate kBagpatuuHyro (QyHKUIHIO 1O QOopMyne, TPUBOIUTH
IpUMephbl KBAaAPATUYHBIX (DYHKIHUI W3 peaabHOU >KU3HU, (PU3HUKH,

reoMeTpuu

Apudmernueckas u TeoMeTpudecKas porpeccuu

4.1

Pacno3naBath apI/I(bMeTI/I‘leCKYIO H TCOMCTPHUYCCKYHO IIPOTpeCCUU

IIpH Pa3HbIX crocobdax 3aJaHusA

4.2

BbINONHATE BBIYMCICHUS C UCMOJIB30BaHHEM (GOpPMYN N-Tro wieHa
apu(MeTHUECKOH U TeOMETPUYECKON MPOrPeCCHii, CyMMBI MIEPBBIX N

YJICHOB

4.3

I/I306pa>1<aTL YJICHBI nocCJICa0BaTCIbHOCTHU TOYKaMH Ha

KOOp)IPIHElTHOfI IJIOCKOCTH




4.4

Pemate 3aaa4u, CBA3aHHBIC C YN CJIIOBBIMU ITOCJICA0OBATCIbHOCTSAMU, B
TOM 4YHUCJIC 3aJadyu Hu3 peaanoﬁ JKHN3HHU (C HCIIOJIB30BAHHEM

KaJIbKYJIATOPA, IIU(PPOBBIX TEXHOJIOTHIT)




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIIACC
Kon IIpoBepsiemMblii 3JIeMEHT COAEPKAHUS
1 Yucna 1 BBIYUCIEHUS
Jpo6u 0OBIKHOBEHHBIE U AECATUYHBIE, IEPEX0] OT OJHOU (OPMBI 3aITUCH
11 npobeit k apyroil. IloHsTue panmoHaNIbHOrO 4YHCiA, 3alKCh, CPAaBHEHMUE,
YIOPSAOYMBAHUE PALIMOHATIBHBIX YHCEIl
19 Apudmernyeckne AEUCTBUS C pallMOHATIBHBIMU unciamu. Perienue 3a1ay u3
' peaibHOM MPAKTUKK HA YacTH, Ha JpoOu
13 Crenenb ¢ HaTypaJbHBIM TIIOKa3aTeJeM: OIpe/eleHne, MpeoOpa3oBaHHe
' BBIPA)KEHUI Ha OCHOBE OIPEIEICHHMS], 3aHCh OOJIBIINX YHUCEI
14 [IpouieHTsI, 3anuch TPOLEHTOB B BHUJIE ApoOU U JApoOU B BUJIE MPOLEHTOB.
' Tpu OCHOBHBIE 3aJJa4M Ha TPOLICHTHI, PELICHUE 3a/1a4 U3 PEAIbHOU IPAKTUKU
L5 [IpumMeHeHne TNpPU3HAKOB JEIMMOCTH, pa3JIOKEHWE HAa MHOXHUTEIU
' HAaTypaJbHbIX YHCEIN
16 PeanbHple  3aBucHMMOCTH, B TOM uHcie TpsMas U oOpaTHas
' MIPONIOPLIMOHAIBHOCTH
2 AnreOpanvecKkre BEIPOKECHUS
21 [IepeMeHHbI€, UNCIOBOE 3HAYEHUE BBIPAKEHUS C IEPEMEHHOU. JlomycTUMbIe
' 3HAYEHMS IEPEMEHHBIX
25 [IpencraBieHure 3aBUCUMOCTH MEXIy BEIHMUYMHAMU B BUIEC (POPMYIIBIL.
' Boruncnenus o dopmynam
. [IpeoOpa3zoBanre  OYKBEHHBIX  BBIPAXKEHUN, TOXKIECTBEHHO  PaBHBIE
' BBIPAYKEHUS
24 CBoIICTBa CTENEHU C HATYPAJIbHBIM NIOKa3aTENeM
25 Opnounensl 1 MHOTOUWIEHBI. CTeneHb MHOTOUIeHA. CIlI0’KEHUE, BBIYUTAHUE,
. YMHOKEHUE MHOTOUJIEHOB
@opMysIbl  COKPAIIEHHOTO YMHOMKEHMS: KBaJpaT CyMMBl M KBajpaT
2.6 pazHocTH. PopMyrna pa3HOCTH KBaApaToB. Pa3iiokeHHe MHOrOYJIEHOB Ha
MHOKUTENN




3 YpaBHeHus
31 VYpaBHeHHE, KOpPEHb YpaBHEHMs, IpaBUja IpeoOpa3oBaHUsl YpaBHEHMS,
' PaBHOCUIIBHOCTb YpaBHEHUIN
3.9 JIuneliHOE ypaBHEHHE C OJHOM IEPEMEHHOM, YMCIIO KOPHEH JIMHEHHOIO
. YPaBHEHUS, PEIICHHUE JTMHENHBIX YPaBHEHUN
33 CocraBieHue ypaBHEHUI 110 YCIOBHIO 3a7auu. PelieHne TeKCTOBbBIX 3a/1a4 €
. IIOMOIIIbIO YPAaBHEHU I
3.4 JIuneiHO€e ypaBHEHHE C ABYMS IEPEMEHHBIMU U €ro rpaguk
Cucrema /ByX JMHEMHBIX YpaBHEHUU C JIByMs NepeMeHHbIMH. Perienue
3.5 CUCTEM ypaBHEHUH criocoOoM NoIcTaHOBKH. [Ipumeps! pereHns TeKCTOBBIX
3a/1a4 C MOMOIIBIO CUCTEM YPABHEHUI
4 Koopnunats! u rpaduxu. @yHkuun
4.1 Koopaunara Touky Ha npsiMoin
42 Uucnosele mpoMexyTkH. PaccrosiHue Mex Ty AByMsl TOYKaMU KOOPAVMHATHON
' pSAMOI
43 [IpsimoyronwsHas cucrema koopaunat, ocu OX u Oy. AGcrucca u opMHaTa
' TOYKHM Ha KOOPAMHATHOM IIOCKOCTU
w [Ipumepsr rpadukoB, 3aaaHHBIX GopMynamMu. UTeHue rpadukoB peaTbHBIX
' 3aBHCUMOCTEN
4.5 [Tonsarue hynknuu. ['paduk pyaknun. CBoiicTBa GyHKIHI
4.6 Jluneiinas pynkuwms, e€ rpaduk. ['padux pyHkuum y = [x|
47 I'padudeckoe pemieHne JIUHEWHBIX YpPaBHEHMA M CHCTEM JIMHEHHBIX
' YpaBHEHUU
8 KJIACC
Kon IIpoBepsiemMblii 3JIEeMEHT COAePKAHUS
1 Uucna 1 BBIYUCICHUS
11 KBangpatHblif kopeHb u3 uucna. [loHsTne 00 MppanMOHAIBLHOM YHCIE.
' JlecsaTuuHbIe TPUOTMKEHUS HPPALIMOHAIBHBIX YHCEN
CBoiicTBa apu(MeTHUECKUX KBAJPATHBIX KOPHEH M MX NMPUMEHEHUE K
1.2 peoOpazoBaHUIO YHCIIOBBIX BBIpQXEHUI " BBIUMCIICHUSIM.
JlelicTBUTENIbHBIC YHCIIa




1.3 Crenenb ¢ LETbIM MOKa3aTesaeM U e€ cBoricTBa. CTaHaapTHAs 3alIUCh YKCTa
2 AunreOpandecKkue BhIpasKeHHUs

91 KBagparHelii TpEXwieH, pas3lIoKEHHE KBAJApaTHOIO TPEXWIEHA HaA
' MHOXHTEIN

2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBONCTBO ajredpandeckoit 1poou

2.3 CnosxeHue, BBIYMTaHNUE, YMHOKEHUE, JIeIEHHE aredpandeckux apooei

2.4 PannonanbHbIe BEIPAKEHUS U UX [IPE0Opa3oBaHue
3 VYpaBHEHUS U HEPABEHCTBA

31 KBanpatHoe ypaBHeHue, ¢opmyna KOpHEH KBaJpaTHOTO ypaBHEHMS.
' Teopema Buera

3.2 Pemenue ypaBHeHM#, CBOIAIIMXCS K TMHEMHBIM U KBaJIPATHBIM

3.3 [pocTeiimme ApoOHO-paMOHAIBHBIC YPaBHEHHUS

I'paduueckas nHTEpIIpETAINS YPAaBHEHHUH C TByMsI IEPEMEHHBIMH U CHCTEM
3.4 JIMHEWHBIX YPABHEHHI ¢ ABYMS MEpeMEHHbIMU. [[puMepsl pereHus: cucteMm
HEJIMHENHBIX YPAaBHEHUH C ABYMs IIEPEMEHHBIMHU

3.5 Pemenne TekcTOBBIX 337249 aareOpanvdecKuM CrocoOoM

3.6 UwucnoBbie HEPAaBEHCTBA U UX CBOWCTBA

3.7 HepaBeHcTBO ¢ 01HOM TIEPEMEHHO

3.8 PaBHOCHIIBHOCTH HEPABEHCTB

3.9 JluHeliHbIe HEPABEHCTBA C OJTHOM ITepEeMEHHON

3.10 Cucrembl TUHEHHBIX HEPABEHCTB C OJTHON TIEPEMEHHOM
4 DyHKITUN

i1 [Tonstne ¢ynxuu. OOnacTh ompeneseHuss W MHOXKECTBO 3HAYCHUN
' ¢bynkiun. Crnoco6s! 3aaanus QyHKIHMA

4.2 I'paduk pynkuu. Utenue cBoiicTB PpyHKIMU 110 €€ rpaduKy

4.3 [Tpumeps! rpadukoB QPyHKIUH, OTPAKAIOLIUX PEATbHBIE TPOIECCHI

4l OYHKIMM, OMNHUCHIBAIONIME NPSIMYI0 U OOpaTHYIO MPOIOPLUUOHATbHBIC
. 3aBUCHUMOCTH, UX rpaduku

45 Oynkuuu y =x2, y = X8

4.6 Oynkuun y = X,y = |x|

4.7 I'paduueckoe penieHre ypaBHEHUH U CUCTEM YpaBHEHUI

9 KJIACC




Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

1 Yucna u BBIYUCIICHUS
11 PanmonanbHbIe Yncia, UpparMoHaIbHBIC YMCIA, KOHEYHBbIE U OCCKOHECYHBIC
. JECTUYHbIE JPpOoOU
MHOKECTBO  JICUCTBUTENBHBIX  YHUCEN, JCHUCTBUTENIbHBIE 4YHCIA  Kak
12 OCCKOHEYHBIE JIeCATUYHBIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBHUE
' MEXJY MHOMXECTBOM JCHCTBUTEIBHBIX YHCEI MW KOOPAUHATHOM MPSIMOI.
CpaBHeHME IEHCTBUTEIBHBIX YUCET
1.3 ApubdmMernueckue IEHCTBUS C IEHCTBUTEIBHBIMU YUCTIaMHU
W3mepenust, mpubamxeHus, olleHKU. Pa3mMepbl 00BEKTOB OKPY)KAIOIIETO MHUPA,
14 JUTUTEIILHOCTh TMPOIIECCOB B OKpyXkaromeM mupe. [IpubmmkéHHoe 3HadeHUE
' BEJIMYMHBI, TOYHOCTD NpuOmmkenus. Okpyrienue uncen. [Ipukuaka u omeHka
pe3yJIbTaTOB BEIYUCIICHUN
2 VYpaBHEeHUS U HEPABEHCTBA
2.1 YpaBHeHUsI ¢ OJHON TIEPEMEHHOM
2.2 JIuneitHoe ypaBHeHue. PelieHne ypaBHEHUM, CBOASIINXCS K TUHEHHBIM
2.3 KBanpatHoe ypaBHeHue. Pemenne ypaBHeHUH, CBOIAIIMXCS K KBAIPATHBIM
24 buxkBanpatHoe ypaBHeHue. IlpuMepsl pelieHUs ypaBHEHHA TpEeThbel U
' YeTBEPTOU CTENEHEN Pa3IOKEHUEM HA MHOKUTEIN
25 Pemenne qpoOHO-paninoHaNbHBIX YpaBHEHUI
2.6 Cucrembl ypaBHCHHH
2.7 YpaBHeHHE ¢ ABYMsI IEPEMEHHBIMH H €T0 TpaduK
2.8 Pewienue cucreM qByX JTMHEHHBIX YPaBHEHUH C IBYyMs [TE€PEMEHHBIMU
29 Pewrenue cucrem IByX ypaBHEHHMI, OJJHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe —
. BTOPOU CTENEHU
2.10 I'padmyeckas unTEepIpeTaus CUCTEMbI YpaBHEHUH C IBYMsI IEPEMEHHBIMU
2.11 Pemrenne TekcTOBBIX 33724 aareOpandecKuM CrocoooM
2.12 UucnoBele HEPABEHCTBA U UX CBOMCTBA
2.13 Pemienne nuHENHBIX HEPABEHCTB € OJIHOM MEPEMEHHOU
2.14 Perenue cucreM TMHENHBIX HEPABEHCTB € OTHOM IIEPEMEHHOU
2.15 KBanparHble HepaBeHCTBa




I'padmyeckas wHTEpHpETalldss HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMS

2.16
MepeMEHHBIMU

3 OyHKIMN

31 KBanpatnunas ¢ynkuus, e€ rpaduk u cBoiicta. IlapabGosa, kKoopaMHATHI
' BEPIIUHBI 1apado0Jibl, 0Cb CHMMETPHUU TTapalOJIbI

3.2 I'paduku Gpynkumit y=kx, y=kx+b u ux coiicrea

3.3 I'paduku Gynkuunit y=k/X, y = X u ux cBoicTBa

3.4 I'paduku pynxuii , u ux cBoiictea
4 UwucnoBsie OCIEA0BATEIHLHOCTH

41 Omnpenenenue u criocoObl 3aJIJaHUs YUCIOBBIX TIOCIIE0OBATEILHOCTEH. 3a1anne
' MOCJIEI0BATEIILHOCTH PEKYPPEHTHOM popmymoit u popmyioit N-ro uineHa

42 Apubdmernueckass mporpeccusi. Dopmynabl N-ro ujaeHa apuOMETHUECKOU
' MIPOTPECCUU, CYMMBI TIEPBBIX N YJICHOB

43 I'eomerpuueckas mporpeccuss. @PopMmynsl N-r0  4YjgeHa TE€OMETPUUYECKOU
' MIPOTPECCUU, CYMMBI TTEPBBIX N YJICHOB

44 N3obpaxenne wiIeHOB apu(PMETHUYECKOM M TE€OMETPHYECKOW MPOTPECCHid
' TOYKaMH Ha KOOPAMHATHOM IIOCKOCTHU. JIMHEHHBIN U SKCITOHEHIIUATIBHBIN pOCT

45 Cno>HBIE TTPOIICHTHI




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJBLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

IIpoBepsiemble TPeOGOBAHUS K MPEeIMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOM 00pa3oBaTe/ibHOH MPOrpaMMbl OCHOBHOTO
o0miero oopazoBanusi Ha ocHoBe PI'OC

YMeHHe onepupoBaTh IOHATHUAMH: MHOKECTBO, IOJAMHOYKECTBO,
Oolepaluy HaJ MHOXKECTBAMM; YMEHHUE OIEPHUPOBATH MOHATHAMU:
rpad, cBs3HBINA rpad, AEepeBO, LUK, NPUMEHITh UX MPU PEUICHUU
3aJa4; YMEHHE HCHOJb30BAaTh TIpaUyecKkoe IMpPeACTaBICHUE
MHOXECTB JUIsl ONMCAHUS PEAIbHBIX IIPOLIECCOB M SIBICHUM, IPH

pELIeHNH 3a]1a4 U3 APYTruX yueOHbIX MPEIMETOB

YMeHue onepupoBaTh NOHATHSIMU: ONIPEIEIICHHE, aKCHOMa, TEOpeEMa,
JI0Ka3aTelIbCTBO; YMEHWE pACIO3HABATh HWCTUHHBIE M JIOKHBIE
BBICKA3bIBAHUS, MPUBOJIUTH MPUMEPBI U KOHTPIPUMEPHI, CTPOUTH

BBICKAa3bIBAHUA U OTPHULIAHUA BBICKa3bIBaHUI

YMeHue onepupoBaTh MOHATUSMU: HATypaJIbHOE YHUCIIO, IPOCTOE U
COCTaBHOE 4YHUCIO, JACTUMOCTb HATypajbHBIX 4YHCEN, MPU3HAKU
JeIMMOCTH, 1eJ0€ YMCII0, MOAY/b YHCla, OOBIKHOBEHHAsI Opo0b U
JecsiTuuHasi 1po0b, CTaHJAPTHBIN BUJ YUCIIA, PAalMOHAILHOE YHCIIO,
UpPpAlMOHANIBHOE YHCIIO, apu(MeTHYeCKUl KBaJpaTHBIH KOPEHB;
YMEHHME BBIMOJHATH JCWCTBUS C UWCIaMH, CpaBHUBAaTh W
yIOPSAOYUBATh 4YHCIA, NPEACTABIATH YKCIAa HA KOOPAMHATHOM
OpSIMOM, OKpPYIJISATh YHCIA; YMEHHE JeJaTh MPUKUIKY U OLEHKY

pe3yibTaTra BBIYMCIICHUN

Kon
MPOBEPSIEMOro
TpeOOBaAHUA

1
2
3
4

YMeHue onepupoBaTh MOHITHIMH: CTEIIEHb C LENBIM MOKa3aTelIeM,
apudmeTHyecKuil KBaJpaTHBI KOPEHb, MHOTOUJIEH, alreOpanyeckas
Ipo0Ob, TOXKJIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHON CTENEeHH
0oJbllle €TUHMIIBI; YMEHHE BBINMOJHATH pPacu€Tel Mo Qopmynam,
npeoOpa3oBaHusl 1LEJbIX, APOOHO-PALMOHAIBHBIX BBIPAKEHUH U
BBIPAYKEHUI C KOPHAMHU, PA3JI0KEHUE MHOTOWIEHA HA MHOXWTEIH, B
TOM 4YHCJE€ C HCHOJb30BaHUEM (QOPMYNT pPA3HOCTH KBAJAPaToB M

KBaJgpaTa CYMMBI U PA3HOCTH




YMeHue onepupoBaTh MOHIATUSMU: YUCIOBOE PABEHCTBO, YPAaBHEHUE
C OJHOW IEPEMEHHOM, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO C
MIEPEMEHHOM; YMEHUE PEIIaTh JUHECUHBIE U KBAJAPATHBIE YPABHCHUS,
IpOOHO-palIMOHATIEHBIE YPABHEHHS C OJTHOM NMEPEMEHHOM, CHCTEMBI
JIBYX JIMHEHHBIX YPABHEHUI, TMHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE H JPOOHO-paliOHATbHBIE HEPABEHCTBA C  OJIHOM
MEPEMEHHOM, B TOM YUCJIE PU PELICHUH 3a/1a4 U3 JIPYTrUX NIPEAMETOB
M TPAKTUYECKUX 3a7a4y; YMEHHUE HCIOJb30BATh KOOPJIUHATHYIO
NPSIMYI0 M KOOPJMHATHYIO TUIOCKOCTh JJI M300PaKCHHS PEIICHUM

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHIATUAMU: (GYHKIMA, TpaduK QyHKIMH, HYIH
GyHKIHH, MPOMEXYTKA  3HAKOTIOCTOSTHCTBA, MIPOMEXKYTKH
BO3pacTaHus, YObIBaHUWsS, HAWOOJbIIee W HAaUMCHbBIIECE 3HAUCHUS
GyHKIHH; YMCHHE OTIEpUPOBATH TIOHSITUSIMH : npsMast
MIPOITOPIIMOHABHOCTb, TUHECWHAST (DYHKIIHS, KBaApaTHIHAS (DYHKITHS,
oOpaTHas MPOMOPIHUOHATIBLHOCTh, Mapaboyia, runepbosa; yMeHHE
ctpouth Tpaduku  QYHKIUNA, HCIOIB30BaTh TrpaduKd s
ONpENEIeHUs CBOMCTB MPOLIECCOB M 3aBUCUMOCTEH, ISl PELICHUS
3aa4 U3 APYrux y4eOHBIX MPEIMETOB M peajbHON KU3HU; YMEHHE

BbIpaXKaTh GOPMYIaMH 3aBUCUMOCTH MEX]1y BETUIMHAMU

Ymenue OTIepUpPOBATH MOHSTHSIMHU: MOCJIeI0BATEIbHOCTb,
apudmernyeckass U TeOMETpUYECKas MPOrPecCHH; YMEHHUeE
UCII0JIb30BaTh CBOMCTBA MOCIEA0BATEIBHOCTEHN, (POPMYIIBI CYyMMBI U
oOl1ero 4jieHa Npu pelIeHuy 3ajad, B TOM YUcie 3a7ad U3 JAPYrux

y4eOHBIX MIPEIMETOB U pealbHOMN KU3HU

YMeHue peuiaTh 3ala4M pPa3HbIX THUIIOB (B TOM 4YHUCJIC Ha ITPOLCHTEI,
JOJIM M 4YaCTH, ABHXKXCHHUC, pa60Ty, HOCHY TOBAapOB U CTOHUMOCTH
INIOKYIIOK U YCJIYT, HAJIOT'U, 3a/1a41 U3 obmactu YIipaBJICHUS JINYHBIMUA
A CEMEHHBIMU (bl/IHchaMI/I); YMCHHE COCTAaBJIATH BbIPAXKCHUA,
YpaBHCHHA, HCEPABCHCTBA W CHCTCMbBI 110 YCJIOBHUIO 3aJid4H,
HCCICA0BATH MOJIYYCHHOC PCHICHUC U OICHUBATDH HpaBIIOHOI[06HOCTB

IMOJIYYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBath NOHATHIMU: GUTypa, TOUKA, OTPE3OK, MpsiMasi,
Tyd, JoMaHas, yrod, MHOTOYTOJIbHUK, TPEYTOJIbHUK,

paBHOOEIPEHHBIN u PaBHOCTOPOHHMM TPEYroJIbHUKHY,




IPSIMOYTOJIBHBIM TPEYrOJbHUK, MEANWaHa, OUCCEKTpHUca M BbICOTA
TPEYroJIbHUKA,  YETBIPEXYrOJbHHUK,  MapajuieiorpamM,  pomo,
OPSIMOYTOJIBHUK, — KBajpar, Tpameuus; OKPYXKHOCTb,  KpYT,
KacaTesIbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU (QUrypamuy;
yMEHHUE penlaTh 3a/1a4d, B TOM YHCJE U3 MOBCEIHEBHOM XU3HM, HA
HAaXO0/IEHUE T€OMETPUUECKUX BEJIUYUH C IPUMEHEHUEM U3YyYEHHbIX

CBOWCTB puryp u GaxToB

10

YMeHne onepupoBaTh MOHSATHIMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYroJIbHUKOB; MApaJLIEIbHOCTh U MEPIECHANKYISIPHOCTh MPSIMBIX,
yroll MEXIy NpSIMBIMH, TMEPICHAUKYISP, HAKIOHHAs, IMPOCKINS,
nojobue  ¢uryp, NOAOOHBIE  TPEYTOJIbHUKH,  CHUMMETpUS
OTHOCHTEJILHO TOYKH M TPSMOM; YMEHHE Paclo3HaBaTh PaBEHCTBO,
cUMMeTpur0 M nojgobue  duryp, MapaJJIeIbHOCTh U

MEPIEHIUKYISIPHOCTD MPSMBIX B OKPYXKAFOIIEM MHDPE

11

YMeHue omnepupoBath MOHATHSAMH: JJIMHA, PACCTOSIHHE, YroJ
(BenMuuMHA yIiia, CHHYC U KOCHHYC yIjla TPeyrojbHHKA), TUIOIIA/Ib;
YMEHHE OLICHUBATh pa3Mephl IPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MUpE; yMEHUE MPUMEHATh (OPMyJbl TepuMeTpa U IUIOHIaan
MHOTOYTOJIbHUKOB, JJIUHBI OKPYKHOCTH M IUIOIIAAN Kpyra, ooObema
IPSIMOYTOJIBHOTO Tapajlieenunena; yMeHHe MPUMEHSTh MPU3HAKU
paBEHCTBA TPEYroJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYroJbHHKA,
teopeMmy Ilucdaropa, TpuroHomerpuueckue COOTHOUICHHS ISt

BBIYMCIICHHS JIJTUH, PACCTOSTHUMN, TUTOIIA ICH

12

YMenne wu300paxaTh IUIOCKHE GUTYPBI W WX KOMOHWHAIWH,
NPOCTPAHCTBEHHBbIC (PUTYPHI OT PYKH, C TOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB U DJIEKTPOHHBIX CPEICTB IO TEKCTOBOMY HJIH

CUMBOJIbBHOMY OIIMCAHUIO

13

YMeHue OonepupoOBaTh IOHATUAMHU: HPAMOYIOJIbHasE CHUCTEMaA
KOooOpAuHaT, KOOpAWHATBI TOYKH, BCKTOp, CyYMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOPAa Ha YHUCIO, CKAJIAPHOC TPOU3IBCIACHUC
BCKTOPOB; YMCHHUC HUCIIOJIB30BATh BCKTOPbBI W KOOPAWHATBHI UIA
IMMPEACTABJICHUA NAHHBIX WU PCHICHHUA 3a1a4, B TOM YHUCIIC U3 APYIrUx

y‘le6HBIX MMpeaAMETOB U peaﬂBHOﬁ KHU3HU

14

YMmenue ONCpUPOBATEL TOHATUAMMU: CTOJIOMKOBBIE U KpYTrOBBIC

AuarpamMmebl, Ta6J'II/II_IBI, cpeaHee apI/I(I)MCTI/I‘{CCKOC, MEIuaHa,




HanOoJIbIlIee U HAUMEHBIIIEe 3HAYCHUS, Pa3Max YMCIOBOTO Habopa;
YMEHUE W3BJIEKAaTh, HMHTEPIPETUPOBATE M  MPEoOpPa3OBHIBATH
UHPOPMALIMIO, TPEACTABICHHYI0 B TabiHMIaXx W Ha AMarpammax,
OTPAKAIOIIYI0 CBOWCTBA M XapAKTEPUCTUKU PEAIBHBIX MPOLECCOB U
SIBJICHUM; YMEHUE paclo3HaBaThb W3MEHYMBBIC BEIMYMHBI B

OKpYXKaloIlleM MHpe
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YMeHue onepupoBaTh MOHATUSAMU: CIydallHBIA OMNBIT (CIydalHbIN
9KCIIEPUMEHT), 3JEMEHTapHOE COObITHE (AIIEMEHTApHBIM HCXON)
CIy4ailHOTO OIbITa, CIy4ailHO€ COOBITHE, BEPOATHOCTH COOBITHS;
YMEHHME HAXOJUTh BEPOSITHOCTH CIIy4alHBIX COOBITHM B OIBITax ¢
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITUSAMU; YMEHHME pellaTh
3a/1la4yd METOJIOM OPraHM30BaHHOTO Mepedopa U € HCIOJIb30BAHUEM
MpaBUJIa YMHOXKEHHSI; YMEHHE OLIEHMBATh BEPOSTHOCTU peabHbIX
COOBITHI U SIBIEHUI, TOHUMATh POJIb MPAKTHUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKPYKAIOIIEM MHpPE MU B IKU3HU;
3HAKOMCTBO C TIOHATHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEN U €r0 POJIBIO B MAaCCOBBIX ABJICHUAX

16

YMeHne BbIOMpATh MOIXOIANINN W3YyYCHHBIM METOM ISl PEIICHUs
3a/1ay¥, IPUBOJUTH MPUMEPHI MaTEMAaTUYECKUX 3aKOHOMEPHOCTEHN B
MIPUPOJIE W KU3HU, PACTIO3HABATH MPOSBIICHUE 3aKOHOB MAaTEMaTHKHU
B HCKYCCTBE, OIKCHIBATh OT/CJbHBIC BBIJAIONINECS PE3YJIbTATHI,
MOJTYYCHHBIC B XOJIC Pa3BUTHS MAaTEMAaTHKH KaK HAyKH, IPUBOIUTH
OpUMEpbl  MAaTEeMAaTHYECKUX OTKPBITMA HW HMX aBTOPOB B

OTE€YECTBEHHON U BCEMUPHOU UCTOPUU




HEPEYEHD 9JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMbIX HA

OI'D 10O MATEMATHKE
Kon IIpoBepsiemMblii 3JIeMEHT COAEPKAHUS

1 Yucna 1 BBIYUCIICHUS

11 Harypanbsuble u nenslie yncna. [IpusHaku 1enMMOCTH LEIIbIX YUCEIl

12 OObIKHOBEHHbIE U JE€CSATUYHbIE JpOOM, TMPOLEHTHl, OECKOHEYHbIE
. MEPUOANYECKHUE TPOOH

13 PanmonaneHpie uymncina. ApudMeTHdecKrue Ornepanud C palruoOHAIbHBIMU
' YUCIIaMU

14 JelicTBuTenbHbBIC uncaa. ApudMeTHIECKHE OTepaIuy ¢ IeHCTBUTEIIbHBIMU
' YUCITaMU

Ls [TpubmmxE€HHBIC BRIYUCIICHUS, TIpaBUiIa OKPYIJICHH, TPUKUAIKA W OIIEHKA
. pe3yJbTaTa BEIYMCICHUI

2 AnreOpanvecKkre BEIPOKECHUS

2.1 bykBeHHBIC BRIpaKeHUs (BBIPAKCHUS C IEPEMEHHBIMH )

2 Crenens ¢ 1enbiM nokasaresnaeMm. CTeneHb ¢ paloHalIbHBIM ITOKa3aTelieM.
' CBoiicTBa cTENIEHU

2.3 MHorouseHsl

24 AnrebOpaunydeckas qpoob

”E ApubMeTHYecKuii  KOpeHb  HaTypalbHOW  creneHW. JIeWcTBus ¢
' apumMeTHyeCKUMHU KOPHAMU HATypaIbHOM CTETIEHU

3 YpaBHEHHS U HEPABEHCTBA

31 Hensle u qpoOHO-panMoHaNbHble ypaBHEHUA. CHUCTEMBI U COBOKYITHOCTHU
. YpaBHEHHI

32 Lenble u apoOHO-parioHaNbHbIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
. HEpaBEHCTB

3.3 Pemrenne TeKCTOBBIX 3a0a4

4 HucnoBsle NOCIEA0BATEIBHOCTH

4.1 [TocnenoBarensHOCTH, CIOCOOBI 3a/1aHUS TIOCIIEIOBATENEHOCTEH




Apudpmernueckas u reomeTrpuueckas mnporpeccud. Popmyna CIOXKHBIX

4.2
MPOIICHTOB
) OyHKINUU
Oyaknms, cnocoObl 3amanus ¢Qyaknun. ['paduk yaknuun. OOnacTh
OTpeNeNIeHusT W MHOXXeCTBO 3HaueHWid ¢(ynknun. Hymm ¢yHkumm.
5.1 [IpomexxyTku 3HAKOMOCTOSHCTBA. [IpoMEXKyTKH MOHOTOHHOCTH (DYHKIIMH.
MakcumMymbl ¥ MUHHUMYMBI QyHKIEH. HawmOonbpinee u HauMeHbIIee
3HaYeHHEe (PYHKIIUHN Ha IIPOMEKYTKE
6 KoopannaTs! Ha IPsIMOi U IIJIOCKOCTH
6.1 Koopaunatnas npsimast
6.2 JlexkapTOBbI KOOPIMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue ¢Gurypsl u ux cBOMCTBa
7.2 TpeyronpHuk
7.3 MHOTOYTOJIbHUKH
74 OKpY)XHOCTh B KpyT
7.5 N3mepenune reoMeTpuiecKux BETMIUH
7.6 BekTops! Ha TUIOCKOCTH
8 BeposTHOCTB U cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomOunaTopuka
8.4 MHoxecTBa
8.5 I'padsr
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