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MHNOACHUTEJIbBHASA 3AIIUCKA

Anre0Opa sBIsIETCSA OJHUM M3 OTOPHBIX KYPCOB OCHOBHOIO OOIIEro oOpa3oBaHUs: OHA
oOecrieunBaeT HU3YUCHHUC JPYIrUX JUCHUIIINH, KaK €CTECCTBCHHO-HAYYHOI'O, TAK U TYMAaHHUTApHOT'O
IIUKJIOB, €€ OCBOEHHE HEOOXOAUMO UIS MPOJOJDKEHHUS 00pa30BaHUS M B MOBCETHEBHOMN JKU3HU.
Pa3Butne y oOyuaromuxcs Hay4dHbIX MPEACTABICHUI O MPOUCXOXKACHUU M CYHIHOCTHU
anredpandeckux aOCTpakiuii, crnoco0e OTpa)KeHHsl MaTeMaTH4YEeCKONW HayKOH SBJICHUH H
MPOIIECCOB B TPHUPOJEC M OOIIECTBE, POJM MAaTeMaTHYECKOTO MOJICIIMPOBAHMS B HAYYHOM
MIO3HAHUU U B IMPAKTHUKE CHOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOIO MHPOBO33PEHHUS U KAueCTB
MBITIIUICHHS, HEOOXOAUMBIX IUIS aJaNnTaliid B COBpeMEeHHOM ImdpoBom oobmectBe. M3yuenue
anreOpsl 00ecreynBaeT pa3BUTHE YMEHUs HAOMIOAaTh, CPABHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTUYHOCTU MBIIJICHH, CIIOCOOHOCTH APTYMCHTUPOBAHHO 000CHOBBIBAaTL CBOU
NeUCTBUS U BBIBOJBI, (GOPMYIUpOBaTh yTBepkaeHUs. OcBoeHHe Kypca anredpbl odecreynBaeT
Pa3sBUTUC JIOTHUYECKOI'O  MBIIIJICHUA O6yanOHIHXCHZ OHHU HCIOJIB3YIOT JACAYKTHUBHBIC U
WHAYKTHBHBIE PACCYKICHUs, 0000IeHHe W KOHKPETH3alHio, aOCTparupoBaHUE M aHAJIOTHIO.
OOyuenue anrebpe MpeanosiaraeT 3HAYUTEIbHBIH O0BEM CaMOCTOSTEIBHON JeATEIbHOCTH
oOyJaromuxcs, IMO3TOMY CaMOCTOSITEIIFHOE pEHICHHE 3a]ad  SBISETCS — pealln3aliei
ACATCIIBHOCTHOI'O IIPHUHIIAIIA O6y‘I€HI/I$[.

B cTpykType nporpamMmMbl yaeOHOTO Kypca «Anredpay Jjisi OCHOBHOTO 00IIIero 00pa3oBaHMs
OCHOBHOE MECTO 3aHHMMAIOT COJIEPKATEIbHO-METOINYECKe JTUHUN: «Yuclia W BBIYHACICHUSD,
«AnredpanuecKkue BBIpAKCHHS», «YPaBHEHUS W HEpaBeHCTBay», «DyHkium». Kaxmas u3 stux
COJZIepKATEITHHO-METOIMICCKUX JIMHAN Pa3BUBACTCS HA MPOTHKCHUU TPEX JIET M3YYEHUS Kypca,
B3aMMOJICHCTBYS C IPYTMMHU €r0 JIMHHSIMH. B Xome m3ydeHus: yaeOHOTO Kypca 0OydaronIuMcst
MIPUXOJUTCS JIOTHIECKU PACCYKIAaTh, UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBsI3H
C 9TUM B TIPOrpaMMy y4eOHOTO Kypca «AnreOpa» BKIIOUEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
NPEJCTaBICHHBIE BO BCEX OCHOBHBIX pa3/iellax MaTeMaTH4ecKoro oOpa3oBaHUS W
CTIOCOOCTBYIOIIHE OBIIAICHUIO 00 yJarOIIUMUCS OCHOB YHUBEPCATBHOTO MaTEMATHIECKOTO SI3bIKA.
ConepxaTebHOM U CTPYKTYPHOUW OCOOCHHOCTBIO Y4eOHOTro Kypca «AireOpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Coneprxanne TuHUN «YKClIa U BBIYUCICHUSD CITY>KUT OCHOBOM TSI TATBHEHIIIETO U3yYEHUS
MaTeMaTHK{, CIIOCOOCTBYET pa3BUTHUIO y  OOYYaOMIMXCA  JIOTHYECKOTO  MBIIIICHUS,
(hOpMUPOBAHUIO YMEHHS TOJIb30BAThCS AITOPUTMAMH, a TAKXKE MPUOOPETEHUIO MPAKTHUYECKUX
HaBBIKOB, HEOOXOJIMMBIX JII TMOBCEIHEBHOW >KM3HHU. Pa3BuTHE MOHATHS O 4YMCIie HA YPOBHE
OCHOBHOTO OOIIIEro oOpa3oBaHMs CBA3aHO C PAIMOHATBHBIMU U HUPPANMOHAIBHBIMU YHCIIAMH,
(dhopMupOBaHUEM TMPEACTABICHUN O JCUCTBUTEIHLHOM YHCIE. 3aBEPIICHHE OCBOCHUS YMCIOBOM
JIMHUU OTHECEHO K CpPeIHEMY 0011eMy 00pa30BaHHIO.

Conepxkanne JBYyX alnreOpanyecKux JIMHUN — «AJreOpandeckue BBIPOKCHHUS» U
«YpaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHHIO Y OOYUAIOIINXCS MaTEMaTHYECKOTO
anmnapara, He00X0JAUMOTO JJIsl pEeUIeHHs 3aa4 MaTeMaTUKU, CMEXHBIX MIPEIMETOB U MPAKTUKO-
OpUEHTUPOBaHHBIX 3a7ady. Ha ypoBHe ocHOBHOro oOmiero oOpa3oBaHMsl y4ueOHBIM MaTepual
IPYNIUPYETCS BOKPYr palMOHAIbHBIX BbIpaKEeHUH. AnreOpa JIEeMOHCTpUPYET 3HAa4YEHHE
MaTeMaTUKU KakK S3bIKa JUIsl TIOCTPOEHHUS MaTeMaTHYeCKUX MOJEJel, ONMUCaHusi MPOLECCOB U
SBJICHUN peanbHOro mMupa. B 3amaun oOydenust anreOpe BXOIAT TakkKe JalbHEWIIee pa3BUTHE
QITOPUTMUYECKOTO  MBIIIJICHUS, HEOOXOJUMOro, B YAaCTHOCTH, JJIi OCBOEHHUS Kypca
nHpOpMATUKK, W OBJAJCHUE HaBBIKAMH JEAYKTHBHBIX paccyxaeHuil. [IpeoOpazoBanue



CHUMBOJIbHBIX (POPM CIIOCOOCTBYET Pa3BUTHIO BOOOpaXEHUs, CIOCOOHOCTEN K MAaTeMAaTUYECKOMY
TBOPYECTBY.

Copepxanue  (QyHKIMOHAIbHO-TpaUUYECKOM  JIMHUM  HALEJIEHO Ha  IOJIydyeHHe
00yJaronMMucs 3HaHUM 0 PYHKIMIX KaK BAXKHEHIIIEH MaTeMaTHIECKON MOJIEIH JIJIsl OTIMCAaHUS U
HCCIIEIOBAaHUSl Pa3HOOOpa3HbIX IPOLECCOB U SBJICHUM B mpupoae u oOuiectBe. W3yuenue
Marepuaiga CIOCOOCTBYET pPa3BUTHIO y OOYYarONIUXCS YMEHHS HCIOJIb30BaTh pa3InYHBIC
BBIPA3UTEIIbHBIE CPEJICTBA SI3bIKA MATEMAaTHUKH — CJIOBECHBIC, CUMBOJIMUECKHE, Tpaduyueckue,
BHOCHUT BKJIaJl B (POpMUpOBaHUE MPEICTABICHUMA O POJIM MATEMATHKHU B Pa3BUTUH LIMBWIIA3AIIUN U
KYJIbTYpHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kilaccax uzydaetcst yaeOHbIHN Kypc «Anredpa», KOTOpbIi
BKJIIOYAET CIENYIOIIME OCHOBHBIC pas3iensl coaepxkanus: «Uucia ©  BBIYUCICHUAY,
«AnreOpanyeckre BHIPAKEHU», «Y paBHEHUS U HEPABEHCTBa», « DyHKINUN.

Ha u3yuenue yuebHOTO Kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce — 102 gaca (3

yaca B Hezeno), B 8 kimacce — 102 gaca (3 gaca B Henmento), B 9 kinacce — 102 gaca (3 yaca B
HEJIEIIO).

COJAEP/KAHUE OBYYEHUA

7 KJIACC

Yucaa ¥ BbIYUCIEHHUSA

Jlpo6u 0ObIKHOBEHHBIE U IECATUYHBIE, IEPEX0/1 OT OJJHOU (POPMBI 3aIUCH IpoOeil K Apyroil.
[TonsiTHE palMOHANBHOIO YHMCia, 3allMCh, CPAaBHEHHUE, YIMOPSIOYMBAHHE PALIMOHAIBHBIX YHMCEIL.
Apudmernueckue 1elCTBUS C pallMOHATbHBIMU YKCIIaMU. Pellienne 3a1a4 U3 peaqbHOM IPaKTHKU
Ha 4acTH, Ha IpoOHu.

CreneHp ¢ HaTypajdbHBIM IOKa3aTeJIeM: OIpENENICHHE, IPeoOpa3oBaHNUEe BBIPAXKEHUM Ha
OCHOBE OTpEJIeNIeHus, 3aluch 00bIINX yncen. [IpoueHTsl, 3anuck TPOLUEHTOB B BUAE JpodU U
npobu B BUJIE MPOLEHTOB. Tpu OCHOBHBIE 3aJjaud HA MPOILEHTHI, pELUICHUE 3aJa4y U3 peasbHOU
MIPaKTUKH.

[IpuMeHeHne NpU3HAKOB JEIMMOCTH, Pa3JI0KEHUE HA MHOKUTEIN HATYPAJIbHBIX YHCEI.

PeanbHble 3aBHCUMOCTH, B TOM YHCIIE NpsiMasi U 00paTHask IPONOPLUUOHATILHOCTH.

AJiredpanyecKkue BbIpaskeHUs!

[IepeMeHHBIE, YHCIIOBOE 3HAYEHHUE BBIPAXKEHUS C MEPEMEHHOW. JloNmyCTUMBbIE 3HAYEHUS

nepeMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTH MEXK/Ty BeTUIMHAMU B BUJIE GOopMyIibl. Beraucienus
o gopmynam. [IpeoOpazoBanne OYKBEHHBIX BBIPAKEHUM, TOXKICCTBEHHO PABHBIC BBIPAKECHUS,



IpaBWIa TpeoOpa3oBaHUsl CYMM W IPOW3BEICHHM, MPaBUIa PACKPBITHS CKOOOK W MPUBEIACHHUS
MOJOOHBIX ClIara€MBIX.

CBoiicTBa CTENEHH C HATYPaJIbHBIM OKA3aTeNIEM.

O)IHOLIJ'IGHBI 1 MHoroujieHsl. CreneHh MHOTOWIEHA. CJ'IO)KGHI/IG, BbIYUTAHUC, YMHOXKCHHC
MHOTI'OYJICHOB. q)OpMYJ'II)I COKpaHIéHHOFO YMHOXXCHUA: KBaApaT CyYMMblI W KBaApaT Pa3sHOCTH.
dopmyna pa3HoCTH KBaJIpaTOB. Paznoxenue MHOTOYJICHOB
Ha MHOXXHUTCIIN.

YpaBHe}mﬂ H HEPpaBE€HCTBA

VYpaBHeHHE, KOPEHb ypaBHEHUS, MpaBuja MpeoOpa3oBaHMsl YpaBHEHUS, PABHOCUIBHOCTh
YPaBHEHUM.

JIuHeliHOE ypaBHEHME € OJHOW NEPEMEHHOW, YHMCJIO KOpPHEW JIMHEWHOIO YpaBHEHUS,
pelieHue JIMHEWHbIX ypaBHeHUH. CocTaBlieHHME YpaBHEHMH [0 YCIOBHIO 3ajadyu. Pemenue
TEKCTOBBIX 3a/1a4 C IOMOIIBIO YPABHEHUH.

Jluneiinoe ypaBHEHHME C JABYMsI MIEpeMEHHBIMH U ero rpaduk. CucreMa IBYX JTHHEHHBIX
ypaBHEHUW C JBYMS IMEPEMEHHBIMU. PelieHue cucteM ypaBHEHUW CHOCOOOM IOJICTaHOBKH.
[Ipumepsl pereHns: TEKCTOBBIX 337a4 C TOMOIIBIO CUCTEM YPABHEHUH.

L0 IN10700

Koopaunara toukm Ha mnpsmoi. YUucioBsle NpoMexyTKH. PaccrossHMe MexXIy IBYyMs
TOYKaMH KOOPJAMHATHOM MPSAMOU.

[IpssimoyronpHas cuctema koopauHaT, ocu Ox u Oy. AlOcuucca W opAWHATa TOYKA Ha
KOOpJIuHATHOU miockoctu. Ilpumepsl rpadgukos, 3amaHHbIX (GopMmynamu. YreHue rpadukos
peanbHbIX 3aBucuMocTeil. [lonstue pynkuuu. ['padpuk pynxnuu. CoiictBa ¢pyHkuuil. Jluneitnas
¢byukuus, e€ rpapuk. ['paduk pynkunu y = |x|. 'papuueckoe pemieHrne TMHEHHBIX YpaBHEHUN U
CUCTEM JIMHEHHBIX YPaBHEHUN.

8 KJIACC

Yucaa v BIYMCICHUS

KBanparueiii xopeHb u3 uucna. [lonsitue o0 wuppamuoHaIbHOM uwucie. Jlecarnunbie
MPUOIMKEHHST UppalMOHANTBHBIX dncesl. CBOMCTBA apu(PMETHISCKUX KBAJIPATHBIX KOPHEH U UX
MPUMEHEHHE K MPeoOpa3OBaHHUIO YHUCIOBBIX BBIPAKECHHN W BBIYUCICHUSAM. JleiiCTBUTEIbHBIE
YHUCIIa.

Crenens ¢ 11e7bIM [T0Ka3zaresaeM U e€ cBoiicTBa. CTaHgapTHas 3alucCh YUCIa.

AJiredpanyecKkue BbIpaskeHUs!



KBagparHblii TpEXUIIEH, pa3IokKEHUE KBAAPATHOTO TPEXWICHA HA MHOKHATEIIN.

AnreOpanveckas ApoO6b. OCHOBHOE CBOWCTBO airedOpanmueckoit apodu. CroxeHue,
BBIUMTAHUE, YMHOKEHHUE, JIeJIeHne aredpandeckux japoOeil. PannoHanbHble BBIpaKEHUS U UX
npeoOpa3oBaHHUe.

YpaBHe}mﬂ H HEPpaBE€HCTBA

KBanparnoe ypaBHeHue, GopMmyna KOpHell KkBajapaTHoro ypaBHeHHs. Teopema Buera.
Pemenune ypaBHeHMi, cBoadluXCA K JIMHEMHBIM U KBajpaTHeIM. [Ipocreiimue apoOHO-
paloHaIbHbIE YPAaBHEHUS.

I'padmyeckass uHTEepripeTanysi ypaBHEHUI C ABYMs NEPEMEHHBIMU M CHUCTEM JIMHEHWHBIX
YpaBHEHUN C ABYMsI IepeMeHHbIMU. [IpuMepsl pereHns CUCTEM HEJTMHEHHBIX YPABHEHHUN C IBYMsI
IIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 aJIreOpandeckKuM CrocoOoMm.

UucnoBble HEpaBEHCTBA M WX CBoMcTBa. HepaBeHCTBO ¢ OJHOM NEPEMEHHOM.
PaBHOCUIBHOCT, HepaBeHCTB. JIWHeliHble HepaBeHCTBA C€ OJHOW nepeMeHHOW. Cucremsl
JINHENHBIX HEPABEHCTB C OJHON NIEPEMEHHOM.

D yHKUUHA

[Tonstue ¢ynkuuu. O61aCTh ONpPECIICHNS U MHOKECTBO 3HadeHHM ¢yHKuu. CriocoOsl
3aanus QyHKITUH.

I'paduk ¢ynkuuu. Yrtenue cpoiictB QyHkuuu no e€ rpaduky. [Ipumeps rpadukon
(GYHKIMH, OTpa)KaroLUUX peallbHbIE TPOLIECCHI.

OyHKIMH, ONUCHIBAIOIIME NPSIMYI0 U OOpaTHYK NpPONOPLUOHAIbHBbIE 3aBUCUMOCTH, HX
rpadukn. OyHKIHK Y = X2, y = x3, y = \x, y=|x|. [padudeckoe pelrenne ypaBHEHHH 1 CHCTEM
YPaBHEHUM.

9 KJIACC

Yucaa ¥ BbIYUCIEHHUSA

PannonanpHble ymciia, UppalMOHAIbHBIE YUCIIA, KOHEYHbIE U OECKOHEUHBIE JECATUYHBIE
npobu. MHOXeCTBO JI€HCTBUTENIbHBIX YHCEN, JEHCTBUTENbHbIE 4YHCIIa KaK OECKOHEUHBIE
JecsITUYHbIEe ApoOU. B3auMHO 0JJHO3HAYHOE COOTBETCTBUE MEXK1Yy MHOKECTBOM JIEHCTBUTEIBHBIX
YUCeNl U KOOPAUHATHOM MPSAMOM.

CpaBHeHHE [I€HCTBUTENBHBIX YHCEN, apu(PMETHUECKUe AECUCTBUS C JEUCTBUTEIbHBIMU
YUCJIAMM.



Pa3mepbl 00bEKTOB OKPYXKAIOIIEr0 MUPA, AIUTEIbHOCTH IPOLIECCOB B OKPYKAIOIIEM MUPE.

[TpuOmmkE€HHOE 3HA4YEHHE BEJIWYMHBI, TOYHOCTh MNpHUOIMKeHHus. OKpyrieHHe 4YHuCell.
[Ipuknaka v OLleHKa Pe3yabTaTOB BBIYUCICHUN.

YpaBHeHUsI M HEPAaBEHCTBA

JInneliHOe ypaBHEHMe. Penienne ypaBHEHNH, CBOIIIUXCS K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. Pelienre ypaBHEHUM, CBOIAIIMXCA K KBapaTHbIM. bukBaapaTHoe
ypaBHeHuE. [IpuMepbl pelieHus ypaBHEHUN TPEeTheld W YETBEPTOW CTENEHEH pa3joKEeHUEM Ha

MHOXKHNTCIIN.

Pemenne npoOGHO-paninoHaNbHBIX YpaBHEHUN. PellieHne TeKCTOBBIX 3a/1a4 alireOpandecKum
METOJIOM.

VYpaBHeHHE ¢ JBYMSI NEepeMEHHbIMM U ero rpaduk. Pemenue cucrem IBYyX JMHEWHBIX
YpPaBHEHUN C JIByMs NEPEMEHHBIMM. PernieHue cucTteM JBYX YpPaBHEHHH, OJHO M3 KOTOPBIX
JUHEHoe, a Ipyroe — BTOpOM cTeneHu. I'paduueckas MHTEpHpeTalrs CUCTEMbl YPAaBHEHUH C
JBYMSI IIEPEMEHHBIMH.

Pemrenne TeKCTOBBIX 3a/1a4 aJIreOpandecKuM CrocoOoMm.

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

Pemrenne nMHENHBIX HEPABEHCTB C OJHOM IepeMEeHHOW. PemeHne cucreM JIMHEWHBIX
HEpaBEHCTB ¢ OJHOM mnepeMmeHHOU. KBanpartHble HepaBeHcTBa. ['paduueckas umHTEprpeTanys
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMsI IIEPEMEHHBIMM.

D yHKUUHA

KBagpatuunas ¢ynkmus, e€ rpaduk um cBoiictBa. [lapaGona, KOOpAWMHATHI BEPIITUHBI
mapaboJIbl, 0Ch CHMMETPHUH TTapadOoJIbL.

Ipaduxn dyskmmit: y = kx, y=kx + b, y=k/x, y=x3, y = \x, y = |x| i ux cBoiicTBa.
YucioBbie MOCT€10BATEILHOCTH H IIPOrPeccH

[TonsiTHE YMCIIOBOM MOCIENOBATENILHOCTH. 3a/laHue MOCJIeI0BaTEIbHOCTH PEKYPPEHTHON
dhopmyroit u GopMyIion n-To dieHa.

Apudmernueckas u reomerpuueckas nporpeccuu. @opMyisl 7-ro 4jaeHa apupmMeTHiIecKon
Y TEOMETPUYECKON MTPOTPECCUld, CyMMBI IIEPBBIX 71 YJICHOB.

N300paxkeHue 4iIeHOB apU(PMETUYECKON W TeOMETPUYECKON Mporpeccuii TOYKaMu Ha
KOOPJIMHATHON TIOCKOCTH. JIMHEHHBIN 1 SKCITOHEHIMAIbHBIM pocT. CI0KHBIE TPOLIEHTHIL.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBbI YYEBHOT'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA



JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Ppe3yJbTaThl OCBOCHUSI IpOrpaMMbl ydyeOHOro Kypca «Amaredpa»
XapaKTePU3YIOTCS:

1) naTrpuoTHYecKoe BOCIIUTAHHE:

MPOSABJICHUEM HHTEpEca K TMPOLUIOMY H HACTOSIIEMY POCCUMCKOW MaTeMaTHKH,
LIEHHOCTHBIM OTHOILICHHEM K JOCTH)KEHUSM POCCUHMCKUX MaTEMAaTHKOB M POCCHUIMCKOU
MAaTEMaTHYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTHKEHUN B JPYTrUX HayKax M MPUKIAJIHBIX

chepax;
2) rpasIaHCcKoe H JyXOBHO-HPABCTBEHHOE BOCIIMTAHNE:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEM TpaKJaHWHA W pean3alldd €ro IIpas,
MPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IHYHBIX CTPYKTYD,
SIBJICHUH, TPOIEAYp TPaXXJAaHCKOTO O0IIecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXJICHHIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C TMPAKTUYECKUM NPUMEHEHHUEM JO0CTHIKEHUN
HayKH, 0CO3HAaHHEM BOXXHOCTH MOPAIBHO-ITHYECKUX MPUHIIMIIOB B JICITEIILHOCTH YUEHOTO;

3) TpyAoBOE BOCIMTaHUE:

YCTaHOBKOM Ha AKTMBHOE YYaCTHE€ B PEIIECHHWU IPAKTHUYECKUX 3aJa4 MaTEeMaTHYECKOU
HaIPaBJIEHHOCTH, OCO3HAHWEM Ba)KHOCTH MaTeMaTH4eCKOro oOpa3oBaHMs Ha MPOTSHKEHUU BCeil
KU3HU JJIs1 YCHEIIHONW pOo(eCCHOHAIbHON JESITEIbHOCTH U pa3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM M MOCTPOCHHEM WHIUBUIYAIbHOW TpaeKTOpUH OOpa3oBaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYecKOe BOCIIUTAHHUE:

CHOCOOHOCTBIO K 3MOIMOHAJIBHOMY U 3CTETHYECKOMY BOCIHPHUSATHIO MaTEMaTH4YECKHX
00BEKTOB, 33/1a4, PEUICHUH, pacCyK/IeHUI, YMEHUIO BUJIETh MaTeMaTUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HuEeHHOCTH HAYYHOI'0 IMO3HAHUSA:

OpUEHTAIlel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4HBIX IpPEJICTaBICHUNH 00
OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS 4YEJIOBEKa, MPUPOAbl U 0OIIecTBa, MOHUMaHUEM
MaTeMaTU4YEeCKOW HayKu KakK c@epbl 4YeJOBEYECKOW MEesSTENbHOCTH, 3TaloB €€ pa3BUTHUS U
3HAYMMOCTH I Pa3BUTHS UUBUIIN3ALMY, OBJIAICHUEM S3bIKOM MAaTEMAaTUKH U MATEMaTH4YECKON
KyJIbTypOH Kak CpEACTBOM IIO3HAaHUSA MHpPA, OBJIAJACHUEM MPOCTEHIIMMU HABBIKAMH
HCCIIEA0BATENbCKOM ACSITENBHOCTH;

6) dpuznueckoe BocnuTanue, GOpMUpPOBaHUE KYJIbTYPbl 310POBbS H YMOUMOHAJIBLHOTO
0s1aronosy4usi:

TOTOBHOCTHIO MIPUMEHSITH MaTEMaTHYECKUE 3HAHUS B MHTEPECAX CBOETO 3/I0POBBS, BEACHUS
310pOBOr0 00pasa >KU3HU (3I0POBOE MHUTAHHUE, COATTAHCUPOBAHHBIN PEXXHUM 3aHITHH U OTAbIXA,



perynspHas (usnueckas akTUBHOCTH), C(QOPMHUPOBAHHOCTHIO HaBbIKa pedexcuu, Mpu3HaHUEM
CBOEr0 IIPaBa Ha OIIMOKY M TaKOI'o K€ IpaBa JIPYroro 4eloBeKa;

7) 3K0JIOTH4YeCKOe BOCIIMTaAHUE:

OpHEHTAaIMel Ha NMPUMEHEHUE MaTeMAaTUYEeCKUX 3HAHWU Ul pEelIeHHs 3a1ad B OOJIaCTH
COXPAaHHOCTH OKpYXaroIleld cpeapl, TUIAHWPOBAaHHS IOCTYIKOB W OIIGHKH HMX BO3MOXHBIX
HOCJEICTBUI Il OKPYKAIOIIEH Cpeibl, OCO3HAHUEM TJI00aIbHOTO XapakTepa SKOJIOTHUECKHX
npoOsieM U myTel UX peleHus;

8) aJanrtagus K UiSMCHAOIMHUMCHA YCJIOBHUAM COIMAJIbHOM U l'[pP[pO}]I—[Oﬁ Cpeanl:

TFOTOBHOCTBIO K JICHCTBHSM B YCIIOBHUSIX HEONPENEIEHHOCTH, MOBBIILICHUI YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 NMPAKTHYECKYIO JESITEIBHOCTh, B TOM YUCJIE YMEHHE YYUTHCA Y APYTHX
JoJIeH, mpuoOpeTaTh B COBMECTHOM /1€ATEIbHOCTH HOBBIE 3HAHUS, HABBIKU U KOMIETCHLIUU U3
OIBITA IPYTUX;

HE0OX0IMMOCThIO B (DOPMHPOBAHUM HOBBIX 3HAHWM, B TOM yucie (popMyIupoBaTh UAEH,
MOHATHS, TUIOTE3bI 00 00bEKTaxX M SIBJICHMSIX, B TOM UHCJE paHee HEU3BECTHBIX, OCO3HABATbH
NeQUIUTHI COOCTBEHHBIX 3HaHUN U KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAILIMI0, BOCIIPUHUMATH CTPECCOBYIO CUTYALIUIO
KaK BbI30B, TPEOYIOIIMI KOHTpPMEp, KOPPEKTHUPOBaTh MPUHUMAaeMble pEIICHUs U JeHCTBUS,
(dbopMynupoBaTh U OLIECHUBATh PUCKU U MOCIEACTBUS, (GOPMUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeabHbIE YHUBEpPCAJAbHbIC y‘{eﬁﬂble JaedcTBUA

ba3oBble Jornueckue geiicTBus:

BBISIBIISITh U XapaKTEPU30BaTh CYLIECTBEHHbIE NMPU3HAKH MATEMAaTUYECKUX OOBEKTOB, MOHATHUH,
OTHOIICHUH MEXJy HNOHATHAMH, (OPMYIUPOBATH OINpEACICHUs TMOHATUH, yCTaHABIMBATh
CYILIECTBEHHBIH MPHU3HAK KJIACCU(PHUKALMU, OCHOBaHUS JJIs1 0OOOIIEHHSI U CpaBHEHUSI, KpUTEPUU
IIPOBOJMMOTIO aHAJIN3a;

BOCIIPUHMMATh, (opMyIupoBaTb M INpPeoOpa3OBbIBATH CYXKACHUS: YTBEpAUTEIbHBIE U
OTpULaTeNIbHbIE, €JMHUYHbIE, YACTHBIE U 00II1E, YCIOBHBIE;

BBISIBJISITh MaTEMATHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOpEUUs B (haKTax, TaHHBIX,
HaOMIOICHUSAX U YTBEPKICHUSX, NpeylaraTb KpUTEpUU JJIs BBISABICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUNI;

JeNaTh BBIBOABI C MHCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HWHIYKTHUBHBIX
YMO3aKIOYCHUH, YMO3AaKIFOUEHUN 110 aHAJIOT UM,



pa3buparh J10Ka3aTeIbCTBA MAaTEMaTHYECKUX YTBEP)KJIEHUN (IpsiMble U OT MPOTHUBHOIO),
IIPOBOJIUTH CAMOCTOSITENIbHO HECIIOXKHBIE JJOKA3aTeNIbCTBA MATEMAaTHYECKUX (DAKTOB, BHICTPAaUBATh
apryMeHTalu0, MPUBOJUTh MPUMEPbl U KOHTPIPHUMEPHL, OOOCHOBHIBATH COOCTBEHHBIE
paccyKIeHuUs;

BBIOMpaATh cHoco0 perieHusl yueOHOM 3adauu (CpaBHHMBATh HECKOJIbKO BapHUaHTOB pELICHUS,
BbIOMpaTh HarboJIee NOAXOAIMIMM ¢ yYETOM CaMOCTOSTEIBHO BbIAEICHHBIX KPUTEPHUEB).

Bba3oBble ncciaenoBareibCKHe JeHCTBUA:

HCII0JIb30BAaTh BOIPOCHI Kak HCCIENOBATENbCKUM HHCTPYMEHT IO03HaHUsA, (OpMYyIUpOBaTh
BOIPOCHI, PUKCUPYIOITUE TPOTHBOPEUHNE, MPOOIIEMy, CAMOCTOSATEIHHO YCTAHABIMBATH HCKOMOE U
naHHOE, GOPMUPOBATh FMIOTE3Y, APIYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

MIPOBOJUTH IO CAMOCTOSITEIILHO COCTaBJICHHOMY IUIAHY HECJIOKHBIA SKCIIEPUMEHT, HEOOJBIIOE
HCCIICIOBAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEH MAaTEeMaTHYECKOTO OOBEKTa, 3aBHCHMOCTEH
00BEKTOB MEXTY COOO0M;

CaMOCTOSITEIIBHO (OPMYTUPOBATH OOOOIIEHUS ¥ BBIBOJBI 10 pe3yibTaTaM MPOBEACHHOTO
HaOJIOJICHUS, UCCIICIOBAHNS, OICHUBAThL JIOCTOBEPHOCTH MOJIYYCHHBIX PE3YyIbTaTOB, BEIBOJIOB H
00001IEHHI;

IMPOrHO3UPOBATH BO3MOIKHOC PAa3BUTHUEC ITPOLIECCA, a TAKKC BbBIIBUI'aTb HPCANOJIOXKCHUA O €Io
Pa3BUTHUH B HOBBIX YCIIOBUAX.

Patora ¢ undopmanueii:

BBISIBJISITh HEJAOCTATOYHOCTh U H30BITOYHOCTh UHGOpPMALUHU, AAHHBIX, HEOOXOIUMBIX JUIs
pelIeHUs 3a/1a4H;

BBIOMpATh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UH(OPMALIUIO PA3IUYHbIX
BUJIOB ¥ (QOPM NPECTABIICHUS;

BbIOMpATh (GOopMY Ipe/ICTaBICHHS HHPOPMALIMK U WILTIOCTPUPOBATh PEIIAEMbIE 3a/1a4l CXEMaMU,
auarpaMmmaMu, MHOM rpaguKkoil 1 nX KOMOMHAIUSAMU;

OLICHMBAaTh HAIE&KHOCTh HHGOPMALMKM 1O KPUTEPUSAM, MPEVIOKEHHBIM YUUTEIEM WU
chOpMyIUPOBAHHBIM CAMOCTOSITENIBHO.

KOMMyHI/IKaTI/IBHbIe YHHUBEpPCAJAbHbIC yqeﬁmﬂe JelcTBHUA:

BOCIPUHUMATE U (DOPMYITHPOBATH CY)KJICHHUS B COOTBETCTBUU C YCIOBUSMH U IEISIMU OOIICHUS,
SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOUKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHUS 110 X0y PEUICHHS 3a]]a4ui, KOMMEHTHPOBATH TIOTyUYEeHHBIN Pe3yabTar;

B X0J1€ 0OCYKJICHHUS 3a/1aBaTh BOTIPOCHI IO CYIIECTBY 00CYKAaeMOU TeMBbI, MPOOJIEMBbI, perIacMoi
3aJauu, BBICKA3bIBAaTh HJICH, HAIlCJICHHBIC HA MOWCK PEIICHUS, COTIOCTABIATh CBOU CYXKICHUS C
CYKIICHUSIMH JPYTUX YYaCTHUKOB JMAIOTa, OOHAPY)KMBATH PA3JIM4YMA€ M CXOJCTBO IMO3UIIHM, B
KOPPEKTHOH opme (HopMyITHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKEHHS,

NPEICTaBIATh PE3yAbTaThl pEIICHUS 3a7add, OSKCIEPUMEHTa, WCCICAOBAaHUS, IPOEKTa,
CaMOCTOSITEIHHO BEIOMPATh (POpMAT BBICTYIUICHHS C YIETOM 3a/1a4 IPE3EHTALMN U 0COOCHHOCTEH
ayJUTOPHU;

MTOHUMATh U UCTIOJIB30BATh MTPEUMYIIECTBA KOMAaHHON ¥ MHANBUYaJIbHOU paOOTHI IPH PEIICHUN
y4eOHBIX MaTeMaTHYECKUX 3a]1a4;

MIPUHAMATH 1EJIb COBMECTHOH JIEATENILHOCTH, IJIAHUPOBATh OPraHU3aII0 COBMECTHON padoTHI,
pacnpenensats BUABI PalbOT, JOroBapuBaThbcs, OOCYXKJIaTh IPOLECC U pe3yiabTaT padoThI,
00001aTh MHEHUS HECKOJILKUX JTIOAEH;

y4acTBOBATh B IPYNIOBBIX opMax paboThl (00Cyk1eHUs, 0OMEH MHEHUSMHU, MO3TOBBIE IITYPMBI
W JIpyTHe), BBHINONHATH CBOIO YacTh PaOOThI W KOOPJAMHHUPOBATH CBOM NEHCTBUS C JPYTrHMH



YWICHAMH KOMAaH/Ibl, OIICHMBATh KAdyeCTBO CBOETO BKJIaJa B OOIIMIM MPOJYKT IO KPUTEPHSM,
chopMyTUPOBAHHBIM YJaCTHUKAMH B3aHMO/ICUCTBHSI.

PeryisiTuBHbIE YHHMBePCAJIbHbIE YUeOHbIE TelCcTBHUSI
Camoopranmu3amnus:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIaH, JITOPUTM pelIeHHs 3a7ayd (WM €ro 4acTb), BhIOMpATh
cnoco0 pemeHuss ¢ Y4ETOM MMEIOIUXCS PECYypcoOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBaTh U KOPPEKTUPOBATh BapUAHTHI PELICHUI ¢ yUETOM HOBOM UH(POPMAILIH.

CﬁMOKOHTpOJ’Ib, IMOIHMOHAJILHBIA HHTEJLJIEKT:

BJIAJETh cCroco0aMu CaMONPOBEPKH, CAMOKOHTPOJS IIpolecca MU pe3ylbTara pellieHUs
MaTeMaTUYeCKOM 3a1aui;

MPEBUJIETh TPYAHOCTH, KOTOPBHIE MOT'YT BOSHUKHYTD IPU PEIICHUH 3a/1a4l, BHOCUTb KOPPEKTUBBI
B JIeATENbHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAWJEHHBIX OLIMOOK, BBISBJICHHBIX
TPYIHOCTEN;

OILICHUBATh COOTBETCTBUE PE3YJIbTaTa ACATEIbHOCTH TOCTABIEHHOM €I U YCIOBUAM, OOBSICHSTD
MNPUYMHBI JTOCTHXKEHUS WM HEJOCTH)KEHUS IeNM, HAaXOJUTh OLIMOKY, JaBaTh OLICHKY
PUOOPETEHHOMY OTIBITY.

MHNPEIMETHBIE PE3YJBTATDBI

K koHmy oOyuenus B 7 kJacce OOy4yaromMiiCsl MOJYYUT CIEAYIOLUME IpPEAMETHbIE
pe3ybTaThl:

Yucaa 1 BbIYUCIEHHUSA

BbinonHATh, coderas ycTHble W NHCbMEHHbIE MPUEMBI, apu(MeTHyecKue JEHCTBHUS C
palOHAIBHBIMH YHCIIAMU.

Haxonuth 3Ha4yeHHs] 4YMCIOBBIX BBIPAKEHUN, MPUMEHSTH pPa3HOOOpasHbIE CIOCOOBI U
NpUEMBl BBIYMCICHUS 3HAYEHMM JPOOHBIX BBIPAKEHMM, COAEpKAIIUX OOBIKHOBEHHbBIE U
NECSITUYHBIE IPOOH.

[lepexonuTh OT 0gHOW (OPMBI 3amMMCcH YHUCEN K ApYyroil (mpeoOpazoBbIBaTh NECSITUYHYIO
npoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSTHUHYI, B YaCTHOCTH B OECKOHEYHYIO
JECSITUYHYIO IpO0B).

CpaBHUBATh U YHOPSJIOUYUBATH PAllMOHAIbHBIC YHCIIA.

OKpyriaTh yucna.



BBINOTHATE NPUKUIKY W OLEHKY pe3yibTaTa BBIYMCICHUMN, OLICHKY 3HAYEHHWM YMCIOBBIX
BBIPA)KEHUI. BBINIOJIHATE TEHCTBHS CO CTENIEHSAMHM C HATYPAJIBHBIMU [TOKA3aTEISIMU.

[IpuMeHATs NpU3HAKK IETMMOCTH, PA3JIOKEHUE HA MHOKHUTENIN HATypaIbHbIX YUCEL.

Pemate NpakTHKO-OPUEHTUPOBAHHBIE 33/1a4M, CBS3aHHBIE C OTHOIIECHUEM BEJIMYUH,
MIPONOPLIMOHAIBHOCTBIO BEJINUMH, ITPOLIEHTAMU, NHTEPIIPETUPOBATh PE3YyJIbTaThl PELICHUS 3a1a4
C Y4€TOM OrpaHHYEHUH, CBA3aHHBIX CO CBOMCTBAMH pacCMaTPUBAEMbIX OOBEKTOB.

AJiredpanyecKkue BbIpasKeHUs!

Hcnonb3oBarh airedpandeckyro TEpPMUHOJIOTUIO U CUMBOJIMKY, IPUMEHAThH €€ B Ipoliecce
OCBOEHHMsI y4EOHOTO MaTepHaa.

HaXOILI/ITB 3Ha4YCHUA 6YKBCHHBIX BBIpa)KCHI/If/'I IIpH 3aIaHHBIX 3HAYCHUAX ITCPCMCHHBIX.

BoinonHaTe npeo6pa3oBaHusl LEIOT0 BhIPAXKEHHUS] B MHOTOYJIEH IPUBEIEHUEM I0/I00HBIX
CJIaraeéMbIX, paCKpbITUEM CKOOOK.

BBINONHATE yMHOXEHME OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHa HAa MHOTOYIEH,
MPUMEHSTH (POPMYIIbI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcymiecTBiATh pa3oKEHWE MHOTOYJICHOB HAa MHOMKUTEIM C I[OMOIIBIO BBIHECEHMS 3a
CKOOKHM OOIIEro MHOXUTEJNS, IPYNIHUPOBKHU CIAaraéMblX, MPUMEHEHUsS (OPMYI COKpPalIEHHOTO
YMHOXKEHUS.

HpI/IMCHflTB HpGO6p330BaHI/I${ MHOI'OWICHOB A PpPCIICHHA pPa3IMYHbBIX 3aJdad U3
MaTEMaTUKHU, CMCKHBIX ITPEAMCTOB, U3 peam,Hoﬁ IMPAKTHUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW ¢ HATypaJbHBIMU MOKA3aTEIsIMHU JJIsl IPeoOpa3oBaHus
BBIPAKEHUI.

YpaBHeHUsI M HEPaBEHCTBA

Pemare siMHEVHBIE YpaBHEHHs C OJHOW NEPEMEHHOMW, NMPUMEHsS IpaBuia Iepexoja OT
HCXOJIHOTO YpPaBHEHUS K paBHOCHIBHOMY eMy. [IpoBepsATh, SBISETCA 1M YHUCIO KOPHEM
YPAaBHEHUS.

[TpumensTh rpaguueckre MeTo/1bl PU PELICHUH JMHEHHBIX YPABHEHUN U UX CUCTEM.

[TonOupate mpuMepsl Iap YKUCE, SBJISTFOIIUXCS PEIICHUEM JIMHEWHOTO YPaBHEHUS C ABYMsI
MIEPEMEHHBIMU.

Crpouth B KOOPAMHATHOM IUIOCKOCTH TpadUK JHMHEWHOTO YypaBHEHUS C JBYMs
[IEPEMEHHBIMH, M0JIb3YACh IPA(PUKOM, IPUBOIUTH IPUMEPHI PELICHUS YPABHEHHUS.

Pemarps cuctembl OBYX JMHEMHBIX YpPaBHEHHH C JBYMs NEPEMEHHBIMH, B TOM 4YHCIIE
rpaduyecku.

CocraBiiaTh M peliaTh JMHEHHOE YpPaBHEHHE WJIM CHUCTEMY JIMHEHHBIX ypaBHEHUH I10
YCIIOBUIO 3a/1a4d, WHTEPIPETHUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/Jaud IOJY4YEHHBII
pe3yJbTar.



D yHKUUHA
N300paxkaTh Ha KOOPIMHATHOW MpsIMOM TOYKH, COOTBETCTBYIOUIME 3aJaHHBIM
KOOpAMHATaM, JIy4Hd, OTpE3KH, HHTEpBajlbl, 3alUCbIBaTh YHUCJIOBBIE IIPOMEXYTKH Ha

anreOpanvecKkoM S3bIKe.

OTtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM [0 33aJaHHBIM KOOpJIUHATaM, CTPOUTh
rpaduku TuHeRHbIX QyHKIUNA. CTpouts rpaduk pyHKIUU y = [X|.

OnuceiBaTh C TOMOIIBIO (DYHKIIMI U3BECTHBIE 3aBUCUMOCTH MEX/1y BEIMUNHAMU: CKOPOCTb,
BpeMsi, paCCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOUMOCTb, IPOU3BOAUTEIBLHOCTD, BpeMs, 00bEM pabOTHI.

Haxonuts 3HaueHne GyHKIIMU MO 3HAUYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crmocod MpeICTaBICHUS U aHalW3a WHGOPMAIMH, U3BIEKATh U
MHTEPIPETUPOBATH MHPOPMALUIO U3 I'PpaUKOB peabHBIX IMPOLECCOB U 3aBUCUMOCTEH.

K xonmy oOydeHuss B 8 KJjacce oOydarOImMIiCsS TOJYYUT CICAYIONIUE MPEAMETHBIC
pe3yIbTaThl:

Yucsia ¥ BBIYUCICHHUS

Hcnonp3oBare HaydanbHbIE IPEACTABICHUS O MHOYKECTBE JECHCTBUTENBHBIX YUCEN JUIS
CpPaBHEHMsI, OKPYTJIEHUS M BBIYMCIIEHUH, M300pa)kaTh ACHCTBUTEIbHBIE 4YMCIAa TOYKAMH Ha
KOOPAMHATHOU MTPSMOM.

[IpumeHsTh NOHATHE ApU(PMETHUECKOTO KBAJPAaTHOTO KOPHSI, HAXOIUTh KBaJApaTHbIE KOPHHU,
UCIOJIb3YSl TMpU HEOOXOAMMOCTH KaJIbKYJIATOP, BBINOJHATH IPEOOpa3oBaHUs BbIPAXKEHU,

COJZEpKaIIUX KBaJPATHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonws3oBarh 3amucu OOJBIIMX M MaJbIX YHCEN C MOMOIIBIO JCCATUYHBIX APOOCH u
crencHel yucia 10.

AJiredpanyecKkue BbIpasKeHUs

HpI/IMCHflTB IIOHATHUEC CTCIICHHU C 1ICJIbIM II0Ka3aTCJICM, BbITIOJIHATH Hp606pa3OBaHI/I$[
BBIpa)KGHHI)'I, CoJACpKaIMX CTCIICHU C TCJIBIM IIOKAa3aTCJICM.

BbInoniHATh  TOXKIECTBEHHbIE MpPeoOpa3oBaHUsl PALMOHAIBHBIX BBIPAXKEHUI HAa OCHOBE
MpaBWJI JEHCTBUI HAJl MHOTOUIEHAMHU U alreOpandeckuMHu JIpoOsMu.

PaCKJ'IaI[I)IBaTI) KBaﬂpaTHBIﬁ TpéX‘IJ'IeH Ha MHOXUTCIIN.

[IpumensTh npeoOpa3zoBaHus BRIPAKEHUM JUIs pElIeHUs pa3IudHbIX 33]1a4 U3 MaTeMaTHUKH,
CMEXHBIX ITPEMETOB, U3 PEATBHON ITPAKTHUKH.



YpaBHe}mﬂ U HEPpaBCHCTBA

Pemrate nMHeENHBIE, KBaJpaTHBIE YPABHEHUS W PAllMOHAIBHBIC YPAaBHEHUS, CBOJSAIIMECS K
HUM, CUCTEMBI JIBYX YPaBHEHUH C ABYMsI IEPEMEHHBIMHU.

[IpoBOaMTH MpPOCTENIINE UCCIIEIOBAHNS YPABHEHUNA U CHCTEM YPaBHEHUM, B TOM YHCIIE C
IpUMEHEHHEM I'padUyecKuX MpeICTaBIeHUH (YCTaHABIMBATh, UMEET JIM YpaBHEHUE WM CUCTEMA
YpaBHEHUM pEILEeHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYee).

Ilepexoaute OT cil0OBeCHON (HOPMYIMPOBKM 3a7aud K €€ anredpandeckoil Mojenu ¢
IIOMOIIIBI0 COCTABJICHHUSI YPAaBHEHUS WJIM CUCTEMbl YpaBHEHUM, WHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4¥ MTOJIy4EHHBIN pe3yibTarT.

[IpuMeHATH CBOMCTBA YHMCIIOBBIX HEPABEHCTB JUUIS CPABHEHUS, OLICHKH, PEIIATh JIMHEHHbIE
HEpPaBEHCTBA C OJHOM MEPEeMEHHONM U HX CHUCTEMbI, J1aBaTh TIpaQUUECKyI0 WIUIIOCTPAINIO
MHOYECTBA PEIICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

D yHKUUHA

[ToHuMaTth 1 UCTIONBH30BATh (PYHKIIMOHAIBHBIC TTOHATHUS U S3BIK (TEPMUHBI, CAMBOJIMYECKHE
0003HaYEHMSI), ONPEACIIATh 3HAaUeHHE (DYHKIIMU 10 3HAUYCHUIO apTyMEHTa, ONPEACNIATh CBOMCTBA

byHKMK 10 €€ rpaduKy.
Crpouts rpaduku 371€MEHTapHbIX QYHKIUNA BHUJA:

y=kix,y=x2,y=x3y=1[x, y= VX, OIMCHIBATH CBOMCTBA YHCIOBOIL ¢GbyHKIMM 1O €€
rpaduky.

K koHny oOyueHus B 9 kiacce oOyyaromuiicsi MOJYYUT CIEAYIOLME IPEAMETHbIE
pe3ybTaThl:

Yucsia ¥ BBIYUCICHHUS
CpaBHUBATh U YHOPSAJI0OUYMUBATH PAllMOHAIbHBIE U UPPALIMOHAJIbHBIE YUCIIA.

BrmmonaaTe apI/I(l)MCTI/ILIeCKI/Ie I[GflCTBHS[ C paMOHAJIbHBIMU 4YHCJIaMH, COUYCTasd YCTHBIC U
IIMCBbMCHHBIC HpI/IéMBI, BBIIIOJIHATD BBIYUCIICHUS C UPppallOHAJIbHBIMHA YU CJIaMH.

HaXOILI/ITB 3HAQUCHHUS CTEIICHEH C OCJIbIMH ITIOKa3aTCisIMU U KOpHefI, BBIYUCIIATH 3HAUYCHUA
YHCJIOBBIX BBIpa)KCHl/Iﬁ.

OprrJ'IfITB I[CﬁCTBI/ITGJ'IBHBIG 4ucia, BBIIIOJHATE NPUKUIAKY PpE3yiIbTara BBI‘IHCJ'ICHH?I,
OLCHKY YHCJIOBBIX BBIpEDKGHHﬁ.

YpaBHe}mﬂ U HEPpaBCHCTBA

Pemars mHeliHbIC B KBaJApaTHBIC YPaBHCHUA, YPABHCHUA, CBOAAIINECA K HUM, HpOCT@fIIHHC
NPpOOHO-PALIMOHAIBHBIE YPABHEHHUS.



Pemrate crucreMbl IByX JIMHEWHBIX YPABHEHUW C JIByMs IIEPEMEHHBIMH U CHUCTEMBI JIBYX
YPAaBHEHUH, B KOTOPBIX OJTHO YPaBHEHHE HE SIBISETCS JIMHEHHBIM.

Pemate TeKCTOBEIC 3aga4uu aﬂre6pqueCKHM CIIOCOOOM ¢ IIOMOIIBIO COCTAaBJIICHHUA
YpaBHCHUA WA CUCTEMBI IBYX ypaBHeHI/Iﬁ C AByMs NIEPCMCHHBIMH.

[IpoBOaMTHE MpOCTENIINE UCCIIETOBAHNS YPABHEHNUN U CUCTEM YPAaBHEHHUM, B TOM YHCIIE C
IpUMEHEHHEM I'paduyecKux MpecTaBlIeHUH (yCTaHABIMBATh, UMEET JIM YpaBHEHUE WM CUCTEMA

YpaBHEHUM pEIlIEeHHUs, €CIIU UMEET, TO CKOJIbKO, U IIpOYee).

Pemars nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pakaTb peIlIeHUE
HEPaBEHCTB Ha YUCJIOBOI MPSAMOM, 3aMChIBaTh PELICHUE C TOMOIIbIO CUMBOJIOB.

Pemrate cucteMbl JIMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKITIOUAIOIINE KBAAPATHOE
HEPaBEHCTBO, M300pakaTh pEIIEHHWE CHUCTEMbl HEPABEHCTB HA YMCIOBOMW MPSIMOM, 3aMHCHIBATh
pelIeHNe ¢ TOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA IIPH PEIICHUN PA3IUYHBIX 3a71a4.

D yHKUUHA

PacriozHaBate (yHKIMN U3y4eHHBIX BUJOB. [l0ka3pIBaTh CXeMaTHYECKN PACHOIOKEHHE Ha
KOOPAMHATHOU IIJIOCKOCTH rpadukos byHKIMI
puma:y = kv, y=kx+ b,y =k, y=ax2+bx+c,y=x3, y= Vxy= |x[, B

3aBUCHUMOCTH OT 3HaY€HUI K03(pPUIIMEHTOB, ONUCHIBATh CBOMCTBA (YHKIIHUH.

Crpoutb M u300pakarb cXeMaTHMUECKU IpaUKH KBaJPAaTUUYHBIX (QYHKUUN, OMHCHIBATH
CBOMCTBA KBaJPaTUYHBIX PYHKUUI [0 UX rpapuKam.

PacnioznaBath KBagpaTuyHyto QyHKIHIO 110 GopMyJie, IPUBOIUTH IPUMEPHI KBaJAPAaTHUHbIX
(GyHKIMN U3 peaabHOM KU3HU, GPU3UKH, TEOMETPUH.

YuciaoBble MOCTET0BATEILHOCTH U Mmporpeccuu

Pacno3naBate apudMeTHYECKyl0 U T€OMETPUYECKYIO MPOTPECCUU TIPH Pa3HBIX Crocobax
3aJlaHusl.

BbInoyiHATE BBIYMCIEHUS C HMCHOJb30BaHUEM (GOPMYJ N-ro ujieHa apupMeTH4YEeCKOU u
r€OMETPUYECKON NPOTrPECCUil, CyMMBI IIEPBBIX N YWICHOB.

I/I306pa)KaTB YJICHBI ITOCJIEA0BATCIBHOCTH TOYKAaMH Ha KOOp)II/IHaTHOI\/’I IIIIOCKOCTH.

Pemats 3a1auu, CBA3aHHBIE C YUCIOBBIMU MOCJIEI0BATEIBHOCTSIMH, B TOM YHCIIE 337a4u U3
peasibHOM >KU3HU (C UCTIOJIb30BAaHUEM KAJIbKYIISATOPA, HUPPOBBIX TEXHOJOTUI).

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC



Ne

HaumeHnoBanue pa3aenoB u TeM

KommyectBo yacos

DnexTpoHHbIe (IU(POBLIE)

/T MIPOTPAMMBI Beero|Kortposasre 00pa3zoBaTeNIbHBIC PECYPCHI
paboThI
1 Yucna u BeruncieHus. ParinonanbHbie 25 1 bu6mmoreka [IOK
qucia https://m.edsoo.ru/7f415b90
2 Anrebpandeckue BbIpaXKeHUs 27 1 bubnnorexka HOK
https://m.edsoo.ru/7f415b90
3 YpaBHEHUS U HEPABEHCTBA 20 1 bubnuorexa [JOK
https://m.edsoo.ru/7f415b90
4 Koopaunats! u rpaduku. OyHKIIUN 24 1 bubnuorexa [JOK
https://m.edsoo.ru/7f415b90
5 [ToBTOpeHue u 00006IICHNE 6 1 bubnuorexa [JOK
https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5
I[TPOTPAMME
8 KUIIACC
Ne /it HanmenoBanue pa3nennoB u tem KonunuectBo vacoB | DnexkrpoHHble (LU(pOBHIE)
MIPOTPAMMBI Beero| KonTpossHbie 00pa3zoBaTeNIbHBIC PECYPCHI
paboThI
1 Uucna u Beruncnenus. KBagparseie 15 bubnnorexka HOK
KOpHHU https://m.edsoo.ru/7f417af8
2 Uncna u BerauciieHns. CTENeHb ¢ MeIbIM 7 bu6mmoreka [IOK
MoKa3aTeaeM https://m.edsoo.ru/7f417af8
3 AnreOpandeckue BhIPAXKEHUS. 5 1 bubnuorexa [JOK
KBanpathslii TpéxuieH https://m.edsoo.ru/7f417af8
4 Anrebpandeckue BbIpaXKEeHUS. 15 1 bubnnorexka HOK
Anrebpanyeckas ApoOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBaaparusie | 15 1 bubnuorexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 13 bubnuorexa [JOK
YpaBHEHU https://m.edsoo.ru/7f417af8
7 VYpaBHenus u HepaBeHcTBa. HepaBencra | 12 1 bubnuorexa [JOK
https://m.edsoo.ru/7f417af8
8 Oynkiuu. OCHOBHBIE IOHATHUS 5 bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8
9 Oynkuuu. Yucnosble GyHKIMH 9 bubnnorexka HOK
https://m.edsoo.ru/7f417af8
10 [ToBTOpEeHue u 06001IeHNE 6 1 bubnnorexka HOK
https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 5
I[TPOTPAMME

9 KJIACC




Ne /1t

HanmMenoBaHue pazaenoB U TeM IPOrpaMMbl

KonnuectBo uacos ‘

DnexTpoHHbIE (1M (pPOBEIE)
00pazoBaTenbHbIE PECYpPCHI

Bceero|| Kontponbhbie
paboTsI
1 Uucna v BerunciieHus. JleicTBUTEIbHbIE 9 bubnuorexa [JOK
qucia https://m.edsoo.ru/7f419d08
2 YpaBHEHUs 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuorexa [JOK
OJIHO IepeMeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 14 1 bubnuorexa [JOK
YpaBHEHU https://m.edsoo.ru/7f419d08
4 VYpaBHeHwus u HepaBeHCTBa. HepaBencTra || 16 1 bubmmoreka [JOK
https://m.edsoo.ru/7f419d08
5 OyHKIHMH 16 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08
6 UucoBbie MOCIIEI0BATEILHOCTH 15 1 bubnuorexa [JOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpEeHue, 0600IICHNE, 18 1 bubnuorexa [JOK
CHUCTEeMaTH3aIus 3SHAaHUI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 102 6

[TPOTPAMME




		2023-09-26T10:49:20+0300
	МУНИЦИПАЛЬНОЕ КАЗЁННОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВОСКРЕСЕНСКАЯ СРЕДНЯЯ ШКОЛА




