INHOACHUTEJIBHAS 3AIINCKA

Anrebpa SBISETCS OJHUM U3 OMNOPHBIX KYpPCOB OCHOBHOTO OOIIETO
00pa3oBaHusA: OHA 0OeCIIeYMBAET U3YUYEHUE JPYTUX JUCIUILINH, KaK €CTECTBEHHO -
HAyYHOTO, TaK W TYMAHHUTAPHOTO IIMKJIOB, €& OCBOCHHE HEOOXOIUMO IS
POJIOJKEHUST 00pa30BaHMs U B NMOBCEIHEBHOM kM3HU. Pa3zButue y o0ydaromuxcs
Hay4YHBIX TPEACTABICHUN O TPOUCXOXKICHUU U CYIIHOCTH anreOpandecKux
abcTpakiMii, cnoco0e OTpaxeHUsI MaTEMATUYECKON HayKOH SIBJICHUI U MPOIIECCOB
B MpUPOAE U OOILECTBE, POJIM MATEMaTHUYECKOrO MOJEIUPOBAaHUS B HAYYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYTYHOT'O MUPOBO33PCHHUS
M Ka4eCTB MBIIUICHUS, HEOOXOAUMBIX JUISl aJlanTallii B COBPEMEHHOM IHU(PPOBOM
obOmectBe. M3ydeHue anreOppl oOEcCreyMBaeT pPa3BUTHE YMEHHUS HaOJI0AaTh,
CpaBHUBATh, HAXOIWUTh 3aKOHOMEPHOCTH, TPEeOyeT KPUTHYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JCHCTBUS ¥ BBIBOJIBI,
dopmynupoBath yrBepxkaAeHuss. OcBoeHHe Kypca aaredpsl 00ecreunBaeT pa3BUTHE
JOTMYECKOTO MBIIUICHUSI OOYYalOIUXCsl: OHU HCHOJB3YIOT JAEAyKTUBHBIE H
WHIYKTUBHBIC PACCYXKICHHS, 0000IICHIE M KOHKPETU3AIHIO, a0CTparupoBaHUuEe U
aHasoruto.  OOyueHue  anreOpe  MpeAnonaraeT  3HAYUTEIbHBIM  00BEM
CaMOCTOATENIFHOW JIEATEIHHOCTH OOYJarolMXCs, MOITOMY CaMOCTOSITEIbHOE
pelleHue 3a/1a4 SABJSIETCS pealn3aleil JesTeIbHOCTHOIO IPUHILIAIIA O0yUEHUS.

B crpykType mnporpamMmbl ydeOHOro Kypca «Auredpa» i OCHOBHOIO
o01miero o0pa3oBaHusi OCHOBHOE MECTO 3aHUMAIOT COJIEP’KATEIbHO-METOINYECKUE
muHuM: «Yucna u BRIYUCICHHS», «ANre0pandeckue BhIpaKECHUs», «YPaBHEHUS U
HepaBeHCTBa», «DyHkmum». Kaxmas w3 3THX coaepKaTelbHO-METOAMYECKIX
JUHUNA pa3BUBAETCS Ha MPOTXKEHUU TPEX JIET U3yYEHUs Kypca, B3aUMOJICHCTBYSI C
IpPYTMMHU €ro JuHusMUA. B Xome wu3ydeHuss ydyeOHOro kKypca oOOy4arolmuMcs
IPUXOJUTCS JIOTUYECKU PaCCYXIaTh, UCIOIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN
s3pIK. B CBSI3M ¢ ATHUM B mporpammy y4eOHOTro Kypca «Ainredpa» BKIIOUCHBI
HEKOTOpbIE OCHOBBI JIOTHKH, MPEJICTABICHHBIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTU4eCKOro 00pa3oBaHMsI M CIIOCOOCTBYIOIINE OBJIAJICHUIO O0YJaIOIIIUMUCS
OCHOB  YHHMBEpPCAJbHOTO MareMaThudeckoro s3pika. ComepkarelabHOH U
CTPYKTYpHO OCOOEHHOCTBIO ydeOHOro Kypca «Anredpa» sBISETCS €ro
UHTETPUPOBAHHBIN XapaKTep.

Conepxanune JsmHUM «Yucaa M BBIUMCICHUS» CIY)KMT OCHOBOM  JUIs
JabHEHIIIETO W3YYCHHs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYJArOIIUXCS
JIOTMYECKOT0 MBIIILJICHUS, (POPMUPOBAHUIO YMEHHUS MOJIb30BATHCS AITOPUTMaMHU, a
TaKXXe MPHOOPETECHUIO MPAKTUIECKIX HABBIKOB, HEOOXOMUMBIX JIJISi IOBCETHEBHOM
KU3HU. Pa3BUTHE MOHATUS O YHUCIIE HA YPOBHE OCHOBHOI'O OOLIEro oOpa3oBaHMs
CBSI3aHO C pAIMOHAIBHBIMH M HWPPAIMOHATIBHBIMU YHCIaMHU, (OPMHUPOBAHHEM



IpEJICTaBICHU O JIEWCTBUTEIHLHOM YHMCJe. 3aBepIICHHE OCBOCHUS YHCIOBOU
JIMHUW OTHECEHO K CpeHeMY 00IeMy 00pa3oBaHUIO.

Conepkanue AByX alireOpandecKuX JUHUN — « AJITeOpandecKue BhIPAKEHUS
U «YpaBHEHUS M HEPABEHCTBA» CHOCOOCTBYET (POPMHUPOBAHUIO y OOyUarOIIMXCS
MaTEMaTUYECKOro armapaTta, HeoOXOIMMOIo IJisi pelIeHHs 3aJady MaTeMAaTHKH,
CMEXKHBIX TMPEIMETOB M IPAKTUKO-OPHUEHTUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOTro 0011ero o0Opa3oBaHUsl y4eOHBI MaTepuan TpYNIUPYETCs BOKPYT
palMOHANIbHBIX BhIpaKEHU. AnreOpa 1eMOHCTPUPYET 3HAUEHUE MAaTEMATUKH Kak
A3bIKa JUIA TOCTPOEHUS MaTeMaTHYECKUX MOJIEIEH, OINUCaHHUsS MPOLECCOB H
ABJICHUWA peanbHOro Mupa. B 3agaunm oOyueHuss ainredbpe BXOAST TaKkKe
JalbHEHIee pPa3BUTHE AITOPUTMUYECKOTO MBIIUICHHUS, HEO0XOAMMOro, B
YaCTHOCTH, JJIi OCBOGHHMA Kypca HHPOpPMATHKH, U OBJAJCHHE HaBBIKAMH
JNEAYKTUBHBIX paccyxkjeHuid. [IpeoOpazoBanrne cMMBOJIBHBIX (GOPM CIOCOOCTBYET
Pa3BUTHUIO BOOOpaKeHUs, CIOCOOHOCTEN K MaTeMaTHY€CKOMY TBOPUECTBY.

Copepxanue QyHKIIMOHAILHO-TparuecKor JIMHUK HallEJICHO Ha TOJy4eHUe
O0yJaroUMMUCS 3HAHUM 0 (QYHKIUSAX KaK BaKHEHIIeW MaTeMaTHUYecKOM MOEIH
JUIS ONIMCAHUSI U MCCIIEOBAaHUS pa3HOOOPa3HBIX MPOILIECCOB U SBJICHUI B MPUPOC
u odOmectBe. M3yueHue marepuaia CIOCOOCTBYET Pa3BUTHIO Yy OOYYarOIIUXCS
YMEHHMSI UCIIOJIb30BaTh PA3JIMYHbBIE BHIPA3UTEIbHBIE CPEJCTBA SI3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, Trpaduueckue, BHOCUT BKJIaJ B (opMHUpoBaHME
IPEJICTaBJICHUI O POJIM MaTEMATUKHU B Pa3BUTHUU LIUBWIM3ALMU U KYJIbTYPBI.

CormacHo ywyebHOMY TIaHy B 7-9 kjaccax u3y4aeTcs Y4eOHbBIH Kypc
«Anredpa», KOTOPHIA BKIIOYAET CIEAYIOLUIME OCHOBHBIE Pa3/ieNibl CONEPIKAHMSL:
«Yucna u BBIYUCIEHUSN», «ANTeOpanyeckue BBbIPRKEHUSN», «YpaBHEHUA W
HEpaBEHCTBaY», « DYHKIIUNY.

Ha u3yuenue yueOHoOro kypca «Anredpa» oroautcs 306 yaco: B 7 Kjacce
— 102 4aca (3 ygaca B Henemo), B 8 kinacce — 102 ygaca (3 ygaca B Henmeno), B 9
kiacce — 102 ygaca (3 vaca B Hezel).



COJEPXAHUE OBYYEHUA
7 KIIACC

Yuciia 1 BBIYUCICHUSA

Jpobu OOBIKHOBEHHBIE W JIECATUYHBIE, TIEPEXO] OT OAHOU (HOPMBI 3amUCU
npobeit k gpyroi. I[loHsTHEe palMOHAIBHOTO YMCIA, 3alKCh, CpPaBHEHUE,
yIOPSAOYMBAHUE  PAIMOHANBHBIX 4YHCell. ApudmeTnueckue ACHCTBUS C
palMOHAILHBIMU YHciIamMu. Pemenue 3a1ad U3 peaqbHOM MPaKTUKU Ha 4acTH, Ha
JIpo0H.

CreneHb ¢ HaTypaJbHBIM [OKa3aTeleM: OIpeielieHne, MpeoOdpa3oBaHue
BBIPAXEHUN Ha OCHOBE OMPEEIICHUS, 3aUCh O0NbIIUX yncen. [IpoueHTsl, 3anuch
MPOLIEHTOB B BHUJIE ApoOU U ApoOU B BHUJAE MPOLEHTOB. Tpy OCHOBHBIE 33/1a4d Ha
IIPOLIEHTBI, PEIEHUE 3a/1a9 U3 PEAIbHOU MPAKTUKH.

[IpuMeHeHnEe TPU3HAKOB  JACIUMOCTH, PpA3JIOKEHHE Ha  MHOXHUTEIH
HaTypaJbHbIX YHCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4HClIe MOpaAMas ©  oOparHas
IIPONOPLHOH AIILHOCTH.

AJireOpaudecKkue BbIpaKeHUs!

IlepeMeHHBIE, YUCIOBOE 3HAYEHUE BBIPAXKEHHUS C MEPEMEHHOM. JlommycTuMBbIe
3Ha4YEHUS NEpeMEHHbIX. [IpencraBienne 3aBUCHMOCTH MEXY BEIMUYNHAMH B BUIE
dbopmynbl. Beraucnenus mo dhopmynam. [IpeodpazoBanne OYKBEHHBIX BBIPAKECHUM,
TOXKJIECTBEHHO pPaBHbIE BBIPAKEHHUSA, MpaBuUiia MNpeoOpa3oBaHHUs CYMM U
IPOU3BENEHUH, MPaBUIIa PACKPBITUS CKOOOK U MPUBEACHUS OJOOHBIX ClIaraéMbIX.

CBolicTBa CTENEHU C HATypaJbHbBIM MIOKA3aTEIEM.

OpnHowieHbl 1 MHOrowieHbl. CTerneHb MHOrousieHa. CloxeHue, BbIUMTaHuE,
YMHOKEHUE MHOTO4JIeHOB. @DOpMyibl COKPAIIEHHOTO YMHOXKEHUS: KBaJapar
CYMMBl W KBagpar pa3HocTH. PopMyna pa3HOCTUM KBaJapaToB. PasznoxeHue
MHOT'OYJIEHOB HA MHOYHUTEIIH.

YpaBHeHUs M HEPABEHCTBA

VYpaBHeHUEe, KOpPEHb YpaBHEHHUs, IpaBujia MpeoOpa3oBaHUsl ypaBHEHHS,
PAaBHOCHIJIBHOCTb YPAaBHEHUM.

JInHerHOEe ypaBHEHME C OIHOW IIEPEMEHHOW, YHUCIIO KOPHEW JIMHEWHOTO
YPaBHEHHUsI, pEUICHHWE JHUHEHWHBIX YypaBHEHUU. (COCTaBIEHUE YpaBHEHUU 10
YCIJIOBHIO 3a/1a4i. Penenre TeKCTOBBIX 3aa4 C OMOIIBIO YPaBHEHUM.

JluneliHOe ypaBHEHHE C JIBYMS IIEpEMEHHBIMH U ero rpaguk. Cuctema IByX
JUHEWHBIX YpPAaBHEHUW C JBYMs IIEPEMEHHBIMHU. PelleHne cucrteM ypaBHEHHI
crocoOOM TMOACTaHOBKHU. I[lpuMepbl pelieHrss TEKCTOBBIX 3aJad C MOMOIIbIO
CUCTEM YPaBHEHHUI.

DyHKUIMH



Koopaunara Touku Ha npsiMoi. YncnoBbie mpoMexyTku. Paccrosinue Mexay
JIBYMSI TOUKaMU KOOPAMHATHOU MPSIMOIA.

[IpssMmoyronbHast cuctema koopauHatr, ocu Ox u (Oy. AOcuucca U OpJuHATA
TOUYKH Ha KOOPJIMHATHOM TI0cKocT. [Ipumepsl rpagukoB, 3aaHHBIX (HOpMYyIamHu.
Urenne rpadukoB peanbHbiX 3aBUcuMocTed. Ilonstue ¢ynkuun. I'paduk
¢byukiuu. CroiictBa dhyHkiuid. Jluneninas gynkuus, e€ rpaduk. I'paduk dhyHKIMn
y = [x|. 'padmyeckoe peiieHne JIMHEHHBIX YpaBHEHUH U CHUCTEM JIMHEHHBIX
YpaBHEHHUM.

8 KVIACC

Yuciia v BBIYUCTCHUS

KBagpatHeiii kopenb u3 uucna. [loHstue 00 HppanuOHAILHOM YHUCIE.
JlecsiTuuHble TPUOIMKEHUST UPPALIMOHATIBHBIX yuces. CBoicTBa apu(MeTHIECKUX
KBaJIPaTHBIX KOPHEH U UX MPUMEHEHHE K MPe0Opa30BaHUIO YHCIIOBBIX BBIPAKCHHM
Y BBIYUCIIEHUSAM. [[eiCTBUTEIbHBIE YUCIIA.

CreneHb ¢ LenbIM MOKa3aTesieM U € cBoiicTBa. CTaHgapTHAs 3alIUCh YKCTA.

AnreOpanyeckue BIpaKeHUIAATreOpanyecKkue BbIpaskeHust

KBagparHelii  TpEXWIEH, pa3JIOKEHHUE KBAagpaTHOIO TPEXWIEHA Ha
MHOXUTEIH.

AnreOpanudeckass apoOb. (OCHOBHOE CBOWMCTBO alredpandyeckor apoowu.
CrnoxeHue, BbIYMTAHHE, YMHOXKEHUE, JeJeHUE aireOpanueckux ApoOeit.
PanronanbpHbIe BRIpAKEHUS M KX TTPe0Opa3oBaHue.

VYpaBHEHMS 1 HEPABEHCTBAY PABHEHHS U HEPABEHCTBA

KBagpaTtHoe ypaBHeHue, ¢GopMmyaa KOpHEH KBaJpaTHOrO ypaBHEHMUS.
Teopema Buera. Pemienue ypaBHeHUN, CBOASIIMXCSA K JJMHEMHBIM U KBaJAPATHBIM.
[IpocrTeiiue 1poOHO-paIioHaIbHbIE YPAaBHEHUS.

['paduueckass uHTEpnpeTanus ypaBHEHUN C IByMs MEPEMEHHBIMU U CUCTEM
JMHEHHBIX YpPaBHEHUM C JBYMs NepeMeHHbIMU. [IpuMmepbl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMH.

Pelienue TeKCTOBBIX 3a/1a4 alNredpanyeckuM CrocoOOM.

UucnoBble HEpaBEHCTBA U UMX CBOMCTBA. HepaBeHCTBO € OHOW NEPEMEHHOM.
PaBHOCHIIBHOCT, HEpaBEeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
Cucrtembl TMHENHBIX HEPABEHCTB C OAHOW MEPEMEHHOM.

OyHKINN PYHKI AT

[lonsatue Qyukuuu. OOnacTh oONpeneNeHuss U MHOXKECTBO 3HAYCHUU
¢yaxuuu. CnocoObl 3ajaHus (PyHKLIMMA.

I'padux dyaxuuu. Urtenue cpoiictB dyHkimu mo e€ rpaduxy. [Ipumeps
rpaduKoB GyHKIIHMA, OTPAXKAIOIUX peabHbIE MPOIIECCHI.



OYHKIMK, OMUCHIBAIONIME TPSIMYI0 © OOpaTHYI MPONMOPIMOHATBHBIC
3aBHCHMOCTH, X rpaduku. OyHkmun y = x2, y = x3, y = \x, y=|x|. ['padudeckoe
pellleHre YpaBHEHUN U CUCTEM YpaBHEHHI.

9 KVIACC

Yucna 1 BIYMCICHUS

PannonanbHbie 4Kcla, UppalioOHAIbHBIE YHMCIAa, KOHEUYHbIE U OECKOHEYHbBIC
JecITUYHbIE ApoOH. MHOXKECTBO IEWCTBUTENbHBIX YHCEII, IEUCTBUTENLHbBIE YHCIa
KaKk OCECKOHEYHBbIE JeCITUYHbIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEKYy MHOKECTBOM JEHUCTBUTEIIbHBIX YACEN U KOOPAUHATHOW MPSIMOU.

CpaBHeHUE JEHCTBUTENBHBIX 4YHCEN, apu@MeTHdyecKkue JeHCTBUSA C
JNEUCTBUTEIIbHBIMU YHCIIAMMU.

Pa3mepbl 0OBEKTOB OKpYXAIOLIEro MHpPA, UIUTEIBHOCTh IPOLECCOB B
OKPYKaroIIEM MUPE.

[TpubmxEéHHOE 3HaYeHNE BETMYMHBI, TOYHOCTh NMpuOmmKkeHus. OKpyrieHue
yucen. [Ipukuaka v olleHKa pe3yabTaTOB BIYUCICHUMN.

YpaBHeHusI 1 HEPaBEHCTBA

JIuneintHoe ypaBHeHue. PenieHne ypaBHEHNM, CBOASAIINXCS K JIMHEUHBIM.

KBagparHoe ypaBHeHue. Pemenne ypaBHEHUH, CBOIAIINXCA K KBaJAPATHBIM.
bukBanparHoe ypaBHeHue. [IpumMepsl pemieHuss ypaBHEHUN TPETbEeW M 4ETBEPTON
CTEIICHEN PA3JIOKEHUEM HAa MHOKUTEIH.

Pemenue npoOHO-palilMOHaNbHBIX YpaBHEHUW. PelieHune TEKCTOBBIX 3adad
anreOpanyecKuM METOJIOM.

VYpaBHeHue ¢ ABYMsI MEpPEeMEHHbIMU U ero rpaduk. PemeHue cucreM IBYX
JIMHEVHBIX YPaBHEHUH C IBYMs IIEPEMEHHBIMHU. PellleHne cucreM IByX ypaBHEHUM,
OJTHO W3 KOTOpPBIX JHHEHHOe, a JApyroe — BTOpod cremeHu. [ 'paduueckas
WHTEPIIPETAIMA CUCTEMbI YPABHEHHM C IBYMS IIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 anreOpandecKuM CrIoCOOOM.

YucnoBble HEPAaBEHCTBA U UX CBOWCTBA.

PemieHne MHEHHBIX HEPABEHCTB C OJHOM INEPEMEHHOW. PemeHune cucrem
JMHEHWHBIX HEPAaBEHCTB C OJHOM mnepeMeHHOoM. KBanpaTHble HeEpaBeHCTBA.
I'paduueckass wHTEepnperanvs HEPABEHCTB U CHUCTEM HEPABEHCTB C JABYMS
[IEPEMEHHBIMM.

OyHKIMNPYHKINH

KBagparnunas ¢dynkuus, e€ rpaduk u cpoiictBa. IlapaGona, kKoopauHaThI
BEPILUHBI Tapad0JIbl, OCb CHMMETPUHU MTapadOoJIbL.

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



UucnoBele  1mOCIEN0OBATENBHOCTHYMCIOBBIE  MOCAEI0BATEIbHOCTH U
nporpeccuu

[loHsATHE YHCIIOBOM TMOCIEIOBATENIBHOCTH. 3aJaHUE TOCIIEI0BATEIbHOCTH
PEKYppEHTHOM (popMyIon U HopMysIoii #-ro YieHa.

Apudmernueckass U reoMmerpuueckass mporpeccuud. PopMysbl n-TO UJieHa
apuPMETHIECKON 1 T€OMETPUYECKON MTPOrPECCUii, CYMMBI IIEPBBIX 71 YJICHOB.

N300pakenne 4ieHOB apu(PMETHUECKOW U TEeOMETPHYECKOW MPOrpecCHid
TOYKaMH Ha KOOPJIMHATHOM IUIOCKOCTHU. JIMHEMHBIM U OKCIIOHEHUHUAIBHBIA POCT.
Ci10’xHBIE NPOLEHTHI.



IINIAHUPYEMBIE  PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIETI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE Ppe3yJbTaThl OCBOCHHUS NPOrpaMmbl  y4eOHOro Kypca
«AnreOpay» XapakTepU3yIOTCS:

1) maTtpuoTu4ecKkoe BOCIUTAHUE:

[IPOSIBJIEHUEM HHTEpeca K IPOLUIOMY M  HACTOALIEMY POCCUUCKOU
MaTE€MaTUKH, LEHHOCTHbIM  OTHOUIEHHWEM K JOCTH)KEHHAM  POCCHUHCKHUX
MaTEMaTUKOB M POCCUICKOM MaTeMaTU4ECKOW IIKOJIBI, K HCIIOJIb30BAHHUIO JTHUX
JOCTHKEHUI B IPYTUX HayKax U MPUKIAIHBIX chepax;

2) rpaskaaHCKoOe U AYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINOJHEHUIO 003aHHOCTEN rpakJaHUHA U peasu3alluu ero
mpaB, TMPEACTaBICHHEM O MaTeMaTHUYeCKHMX OCHOBaX (DYHKIIMOHUPOBAHUS
pa3IMYHBIX CTPYKTYp, SBJICHUM, IPOLENYyp TPakJIaHCKOTo 0o0lecTBa (Hampumep,
BBIOOPBI, OIIPOCHI), TOTOBHOCTBIO K OOCYKJIEHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C TPAKTUYECKUM NPUMEHEHUEM JOCTHKEHUN HayKd, OCO3HAHUEM Ba)KHOCTH
MOPaJIbHO-3TUYECKUX IPUHIUIIOB B ACSATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIUTAHHE:

YCTAHOBKOM Ha AaKTHBHOE YYacTHE B pEUICHUM MPAKTHYECKUX 3a]ad
MaTE€MaTUYECKON HampaBIE€HHOCTH, OCO3HAHMEM BaXXHOCTH MAaTeMaTH4YEeCKOTro
o0pa30oBaHUsl Ha MPOTSHKEHUHM BCEW KWM3HM MJIsl YCIEIIHOM mpodeccruoHaIbHOM
NESITEIbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
OCTPOCHUEM MHIMBUIYAJIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCcKOe BOCIIUTAHUE:

CIOCOOHOCTBIO K OMOLMOHAIBHOMY M  3CTETHUYECKOMY BOCIPHUSATHIO
MaTeMaTHUYeCKUX OOBEKTOB, 3a/ay, PEUICHHM, pacCyXIEeHUH, YMEHHUIO BHJIETh
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI' O MO3HAHMSA:

OpUEHTalMed B JEATEIbHOCTH HAa COBPEMEHHYK) CHUCTEMY HAay4YHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUS YEJIOBEKa, IPUPOJIBI U
oOmiecTBa, MOHUMAHUEM MaTEMAaTUYECKOM HayKh Kak c@epbl YeIOBEUeCKOu
JEATENBHOCTH, ATANOB €€ pa3BUTHS M 3HAYMMOCTH JUI Pa3BUTHs LIMBUIM3ALMUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaT€MaTU4YECKOM KYJIbTYpOH KakK CpPEeJICTBOM
NO3HAHUS MHpPA, OBJIAJECHUEM IPOCTEUIIMMH HAaBBIKAMHU HCCIIE0BATEIbCKON
NEeSTEeNbHOCTH;



6) ¢usuyeckoe BocnmUTaHUe, GOPMHpPOBAHHE KYJIbBTYPbI 310pPOBbS H
3MOLHMOHAIBHOIO 0JIAT OIOJIYYHS:

TOTOBHOCTBIO NPHUMEHSATh MaTEMaTHYECKHME 3HAHUA B HMHTEPECaX CBOETO
3I0pOBbSl, BEIEHUS  3/0pOBOro  o0Opa3a JKU3HM  (3J0pOBOE  IUTaHHUE,
cOQIaHCUPOBAHHBIA PEXUM 3aHATUA W OTIbIXa, peryisipHas Quanyeckas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HAaBbIKa pEQIIEKCUH, NPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOro e MpaBa APYroro 4eaoBeKa;

7) 3K0JI0TMYeCKOe BOCIIUTAHME:

OpUEHTALMEN HAa MPUMEHEHHE MATEMATHYECKUX 3HAHUM I pelIeHUs 3a1ad
B 00JaCTH COXPAHHOCTU OKpY’Kalolled Cpeabl, IUIAHUPOBAHUS TOCTYIKOB H
OLICHKM WX BO3MOJXKHBIX IIOCJIEICTBUI I OKPYXKAroLIEel Cpeabl, OCO3ZHAHHEM
r7100aabHOr0 XapakTepa 3KOJOTHUEeCKUX MpoOsieM U MyTel UX pelieHus;

8) ajanranusi K U3MEHSIOIMMCS YCJIOBHAM COLMAJIBHON M NMPHPOIHOI
cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCIOBHSIX HEONPEAECTIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTU Y€pE3 MPAKTUUECKYIO IEATEIBHOCTh, B TOM YHCIE
YMEHUE YYUTBCS Yy APYrUX JIOJEH, MpHOOpeTaTh B COBMECTHOM N€ATEIbHOCTH
HOBBIC 3HAHMSI, HABBIKM U KOMIIETEHLIUH U3 OIIbITA IPYTHUX;

HEOOXOJIUMOCThI0O B (OPMHPOBAHWM HOBBIX 3HAaHUM, B TOM YHCIE
(GopMyIupoBaTh UAEH, OHATHUS, TUIIOTE3bI 00 0OBEKTAX U SBJICHUSAX, B TOM YHUCIIE
paHee HEM3BECTHBIX, OCO3HaBaThb JACPUIUTHI COOCTBEHHBIX 3HAaHUH U
KOMITETEHTHOCTEMW, IIJTAHUPOBATH CBOE PAa3BUTHE;

CIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CUTYallHMI0, BOCIPUHUMATh
CTPECCOBYIO CUTYallMI0O KakK BbBI30B, TPEOYIOIIMNA KOHTPMEpP, KOPPEKTHUPOBATH
OpUHUMAaeMble pPELICHUS] U JAEUCTBUS, (POPMYJIMpPOBaTh W OLEHUBATh PUCKU U

nocneACcTBUsA, GOPMHUPOBATH OMBIT.
METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEpPCAJbHbIE YUeOHbIe 1eiiCTBHUSA

Ba3oBble Jornueckue a1eMcTBUA:

*BBISIBJSITh M XapaKTEPHU30BaTh CYLIECTBEHHBIE MPU3HAKKM MaTeMaTHYECKUX
OOBEKTOB, IMOHATHI, OTHOLIEHUI MEXIy MOHATUAMH, (POPMYIUPOBATH
ONpEACNICHUs]  MOHSATUM, YCTAaHABJIMBAaTh CYHNIECTBEHHBIM  MPU3HAK
KJIacCU(PUKAIMU, OCHOBaHUS i1 OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
IIPOBOAMMOr0 aHAJIN3a;

e BOCIIpUHUMATh,  (QopMylInpoBaTh W  NPeoOpa3oBbIBATH  CYKIECHUS:
YTBEpAMUTENbHbIE M OTpULATENIbHbIE, €IMHUYHBbIC, YacTHble M OOUIHeE,
YCIIOBHBIE;



* BBISIBIISITD MaTeMaTUYECKUe 3aKOHOMEPHOCTH, B3aUMOCBSI3U u
npoTtuBopeursi B (akTax, JaHHBIX, HAOJIOJCHUSX U YTBEPKICHUSX,
npenjaratb  KpUTEPUH IS BBIABICHUS  3aKOHOMEPHOCTEH W
IIPOTUBOPEUHNIL;

eJICTIATh BBIBOABI C WCIIOJB30BAHMEM 3aKOHOB JIOTWKH, JCIYKTUBHBIX H
VHIYKTUBHBIX YMO3AKJIFOUYCHUH, YMO3AKIIFOUEHHUU 10 aHAJIOTUH;

e pa3buparh J0OKa3aTEIbCTBA MATEMATHUYECKUX YTBEPXKICHUM (TMpSAMbBIE U OT
MPOTUBHOI0), MPOBOJUTH CAMOCTOSATEIBHO HECJIOXHBIE JOKa3aTelbCTBa
MareMaTuyeckux (akToB, BBICTpAUBATh AapPryMEHTAIUIO, TPUBOIUTH
MIPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCY K ICHHS;

e BBIOMPATh CHOCOO perieHus y4eOHOW 3amaund (CpaBHHBATh HECKOJBKO
BApUAHTOB pEIICHUS, BBIOMpATh HaWOONEee TOMXOMAIMUNA C YIETOM
CaMOCTOSITENILHO BBIJIETICHHBIX KPUTEPUEB).

Bba3oBrble ucciienoBarebCKHe 1eiCTBUA:

* ICTIOJIH30BaTh BOMPOCHI KaK HCCIEAOBATEIILCKUNA HMHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOIINE MPOTHBOpPEUHE, MpodIeMy,
CaMOCTOATENIbHO YCTAHABIMBAaTh HCKOMOE M JaHHOE, (OPMHUPOBAThH
TUIOTE3Y, apryMEHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

¢ [IPOBOJUTH IO CAaMOCTOSITEIbHO COCTABICHHOMY IUIAHY HECJIOXHBINA
OKCIIEPUMEHT,  HEOOJIBIIOE  HKCCIEJAOBAaHUE  TIO  YCTAHOBJICHUIO
OCOOCHHOCTEH MAaTEMaTUYECKOr0 OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEX]Ty COOOM;

¢ CAMOCTOSTEJILHO (POpMynuMpoBaTh 000OIIEHUSI U BBIBOJABI MO pe3yJbTaTaM
MPOBEIEHHOTO HAOMIOAEHUS, MCCIEI0OBAHUS, OLEHUBATH JOCTOBEPHOCTH
MOJIYYCHHBIX PE3YyJIbTAaTOB, BIBOJOB U 0000IICHMIA;

 IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TakKKe BBIJBUTAThH
MIPENNONIOKEHHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmueii:

*BBISIBIISAITh HEJIOCTATOYHOCTh W HW30BITOYHOCTH HMHGOpPMALIMK, JaHHBIX,
HEOOXOIMMBIX JIJISl PEUICHUS 3a/1a4u;

e BHIOMPATh, AHAJIM3UPOBATH, CHUCTEMATU3UPOBATH M HHTEPIPETUPOBATDH
uH(OPMAITIIO Pa3IMYHBIX BUIOB U (POPM TpECTABICHUS;

eBBIOMPATh (OpMY TIpenCTaBlIieHUS WHHOPMAUA W  HWLIIOCTPUPOBATH
pelaeMble 3a7aud CXeMaMu, JuarpaMMaMiu, WHOW Tpadukoil U ux
KOMOMHAITUSIMU;

e OIICHUBATh HAA&KHOCTh HWH(MOpPMAIMK MO KPUTEPHUSM, MPEITI0KEHHBIM
YUUTEIEM UM CPOPMYITHPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIC 1eiiCTBUA:



e BOCIIPUHUMATh U (POPMYIUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSMHU
U LeIsIMU OOLIEHUs, SCHO, TOYHO, TPAMOTHO BBIpAXXaTb CBOIO TOYKY
3peHusl B YCTHBIX M MHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS IO XOAY
pelieHus 3a1a4i, KOMMEHTUPOBATh MOJIYYEHHBIN Pe3ybTarT;

*B X0/I€ OOCYXXJE€HHUS 337aBaTh BOIIPOCHI MO CYILECTBY OOCYKIa€MON TEMBI,
poOJIeMBbl, pelIaeMoi 3a1auu, BbICKa3bIBaTh UJICH, HAIIEJICHHBIC HA TTOMCK
PELICHHsI, COIIOCTABJISITH CBOM CYXKIEHUS C CYXKICHUAMH JAPYTUX
YYaCTHUKOB JUAJOra, OOHapyXKMBaTh pPa3IMUUe€ U CXOJICTBO IO3UIIMM, B
KOppeKTHOM popme hopMynupoBaTh pa3HOTIaCcHsl, CBOM BO3PAXKEHUS;

e IPE/ICTABIISITh PE3YJbTATHl PEHICHUS 3a7a4M, SKCIIEPUMEHTA, UCCIIEeI0BaHMUS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpAaTh (OpPMAT BBICTYIJICHHS C Y4ETOM
3aj1a4 MPe3eHTALUN U OCOOCHHOCTEH ayIUuTOpUH;

e IOHMMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW ¥ WHIUBHAYaJIbHON
paloTHI MpU peUICHUH Y4eOHbIX MaTeMaTUYECKUX 3a/1a4;

e IPUHUMATh LIE€JIb COBMECTHOW JEATEIbHOCTH, IUIAHUPOBATH OPraHU3ALNIO
COBMECTHOM palOThl, pacnpeAcysTh BHABI pabOT, I0roBapuUBaThHCH,
00CYXXJIaTh TPOIECC U Pe3yJIbTAaT padOTHI, 0000IIaTh MHCHHSI HECKOJIBKHUX
JIIOJIEH;

ey4yacTBOBaTb B TIpPyHmnoBbIX (opmax padoTel (oOCyxIeHHs, 0OMeEH
MHEHUSIMU, MO3TOBBIE IITYPMbl WM JPYrU€), BBINOJHATH CBOIO YacThb
pabOThl U1 KOOPAMHUPOBATH CBOU JIEUCTBUSI C APYTMMH Y4JIEHAMU KOMAH/IbI,
OLICHMBATh KauyeCTBO CBOET0 BKJaJa B OOLIMH MPOAYKT MO KPUTEPUSM,
chOpMYIMPOBAHHBIM YUaCTHUKAMU B3aHMOJICHCTBHUSI.

PeryasiTuBHbIC YHUBepcaIbHbIe y4eOHbIC 1eHCTBUSA
Camoopranuzaunmsi:

e CAMOCTOSITEJIbHO COCTABJISITh IUJIAH, AJITOPUTM pEIICHMs 3adadyu (WU €ro
4acTh), BBIOUpATh CIOCOO PEIHICHHS C YYETOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEeHTHPOBATb U KOPPEKTHPOBATH
BapUAHTHI PEIICHUM ¢ yU€TOM HOBOM MHGOPMAITUH.

CaMOKOHTPO/Ib, 3MOLMOHANbHBIM HHTE/VIEKT:

e BJIQJICTh CIIOCOOAMU CaMOMPOBEPKHU, CAMOKOHTPOJIS MpoIlecca U pe3yibTaTa
pELICHHs] MaTEMaTUYECKOM 3a1a4H;

e IPEABUAETh TPYIHOCTH, KOTOPHIE MOI'YT BO3HUKHYTh IIPH PEILICHUH 3a]1a4H,
BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIHCTB,
HalJICHHBIX OIIUOOK, BBISIBICHHBIX TPYAHOCTEH;

* OLICHUBATh COOTBETCTBHUE pe3yJbTaTa AEATEIbHOCTH IOCTABJICHHOW LIENIU U
YCIIOBUSAM, OOBSCHATH MPUUYUHBI JTOCTHXKEHUS WM HEAOCTHUKEHHS LEJH,
HaXOJUTh OIIKOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI



K koHmy oOyduenuss B 7 kKjaacce OOydaroIIMHCA MOJYYUT CIEAYIOIINE
MpeaIMEeTHBIC PE3yIbTaThI:

Yucnaa 1 BBIYMCICHUS

BrITIONTHATH, coYeTasl YCTHbIE W MHChbMEHHBIC MPUEMBI, apu(hMETUUCCKHE
JIEHUCTBUS C PAllMOHATILHBIMHU YHCIIAMU.

Haxonuth 3HaueHWsT YWCIOBBIX BBIPAKEHUH, MPUMEHATH pa3zHOOOpa3HbIE
crocoObl U MPUEMBI BBIUHUCIICHUS 3HAUCHUN TPOOHBIX BBIPAKECHHUH, COMEpKaIINX
OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH.

[lepexoauts OoT omHOM (HOPMBI 3aMHMCHU YUCEN K APYroil (mpeodpa3oBbIBAaTh
JECSITUYHYIO ApoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTHU B OECKOHEUHYIO ACCATUYHYIO IPOOH ).

CpaBHUBATDH U YIOPSAIOUMBATH PAIIOHATILHBIE YKCTIA.

OKpyriasTh yuca.

BhITIONHATS TPUKUIKY U OIICHKY PEe3yJibTaTa BRIUUCICHUHN, OIICHKY 3HAUCHUI
YUCJIOBBIX BBIPAKCHHUI. BBIMOTHATH ACHCTBUS CO CTENEHSMH C HaTypajdbHBIMH
MOKa3aTeIISIMHU.

[IpumeHsATH  NPU3HAKK  JCIMMOCTH, Pa3JIO)KEHHE HAa  MHOXKHUTEIH
HATypaJIbHBIX YHCETL.

PemaTes mpakTUKO-OpUEHTUPOBAHHBIC 3a/Jaul, CBSI3aHHBIE C OTHOIIEHHUEM
BEJIMYWH, TMPOMOPIUOHATIFHOCTEIO BEIUYHMH, MPOLEHTAMH, WHTEPIPETUPOBATDH
pe3yNbTaThl pEHIeHUs 3a7a4 ¢ YYETOM OTpaHUYCHHM, CBS3aHHBIX CO CBOWCTBAMH
paccMaTpuBaeMbIX 0OBEKTOB.

AsreOpauvecKue BbIPaKeHUs

Hcnonb30BaTh anreOpandyeckyrd TEPMUHOJIOTUIO U CHMBOJIMKY, TPUMEHSITH
e€ B IIpolecce OCBOCHUS y4eOHOro Marepuarna.

HaxonuTte 3HaueHHMs OYKBEHHBIX BBIPAKEHUN TpU 3aJaHHBIX 3HAYCHHSX
EPEMEHHBIX.

Boimonuath  npeoOpa3oBaHUsl — LEJNOr0  BBIPAXEHUS B MHOTOYJIEH
MPUBEJIEHUEM TIOJJOOHBIX CIIAaraeMbIX, PACKPBITHEM CKOOOK.

BbIMONIHATh YyMHOXEHUE OAHOYJIEHA Ha MHOTOWJIEH M MHOroudjieHa Ha
MHOTOYJICH, IPUMEHSITH (POPMYIIBI KBapaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCyllecTBIsATh Pa3IOKEHUE MHOTOYJIEHOB HAa MHOXKHUTEIW C TIOMOIIBIO
BBIHECEHUSI 32 CKOOKM OOIIEro MHOXHTENS, TPYNIUPOBKH  ClIAaraeMbiX,
MpUMEHEHUs (POpMyIT COKPAIEHHOTO YMHOKEHUSI.

[IpumensTh mpeodpa3oBaHMsi MHOTOWICHOB ISl PEIICHUS Pa3IuYHBIX 3a]1a4y
U3 MaTEMaTHKHU, CMEKHBIX IPEMETOB, U3 PEaTbHON MPAKTHKH.

Hcrnonp30BaTe CBOMCTBA CTENEHEW C HATYPAJIbHBIMU IIOKA3aTEISAMHU IS
peoOpa3oBaHUs BBIPAKESHUM.

YpaBHeHus M HEpABEHCTBA



Pemate nuHEHHBIE ypaBHEHHS C OJHOM IEPEMEHHOW, IMPUMEHSS IpaBUIIA
1epexoia OT UCXOJHOI0 YPAaBHEHMS K PaBHOCUIBHOMY eMy. IIpoBepsTs, saBisgercs
JIM YUCJIO0 KOPHEM YPABHEHHS.

[TpumensaTh rpaguueckue METOAbI IPU PELIEHUH JIUHEWHBIX YPaBHEHUHN U UX
CUCTEM.

[TonOupaTe mnpuMepbl Map 4YHUCEN, SBIAIOIIUXCS pPEIICHUEM JIMHEHHOro
YPaBHEHMUS C IBYMs IEPEMEHHBIMHU.

Ctpoutrb B KOOPAMHATHOM IUIOCKOCTH TpadUK JMHEHHOTrO YpaBHEHUS C
IBYMsI TI€PEMEHHBIMH, MOJb3YSICh I'paUKOM, NPUBOAUTH NPUMEPHI PpEIICHUS
YpaBHEHUS.

Pemate cucreMbl JBYyX JIMHEWHBIX YPAaBHEHHI C ABYMS IEPEMEHHBIMH, B TOM
quclie Tpa@uuecKy.

CocTaBisaTh M pelIaTh JIMHEWHOE YPAaBHEHUE WM CHUCTEMY JIMHEHHBIX
YPaBHEHHM TI0 YCIOBHIO 3aJa4M, HMHTEPOPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/J1a4M IIOJy4YEHHBIN pe3yJIbTaT.

DyHKUUH

N300paaTh Ha KOOPAUHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpAMHATaM, Jy4H, OTPE3KH, HUHTEPBAJIbI, 3alIMChIBATh YUCIIOBBIE IPOMEKYTKH Ha
anreOpandecKoM si3bIKe.

OtMmeyaTh B KOOPIAMHATHOM IUIOCKOCTH TOYKH IO 33JaHHBIM KOOPJIWHATaM,
CTpOUTh Tpaduku TUHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh C TNOMOIIbIO (YHKUMH M3BECTHBbIE 3aBUCUMOCTH MEXIY
BEIIMYMHAMU: CKOPOCTb, BpPEMS, pACCTOSIHUE, II€HA, KOJIUYECTBO, CTOMMOCTb,
IPOU3BOJIUTEIBHOCTD, BpeMs, 00bEM pabOTHI.

Haxonutp 3HaueHue pyHKIMH 110 3HAYCHUIO €€ apTyMEHTa.

[lonumate rpaduyeckuil cnocod MPEeACTaBICHUS W aHaM3a WHOOpMAaINH,
U3BJICKaTh U MHTEPIPETUPOBATH NHPOPMALIUIO U3 TPAPHUKOB peabHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K koHny oOyduenuss B 8 kiacce oOydarooIMiCs MOJYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Yucna v BBIYMCICHUA

Hcrnonp30BaTh HayanbHBIE IPEACTABICHUS O MHOXKECTBE JCHCTBUTENBHBIX
YUCeN JUIsl CPAaBHEHUSA, OKPYIJICHUS M BBIYUCICHUH, H300paXkaTh NE€HCTBUTEIbHBIC
YHUCJIa TOYKAaMU Ha KOOPAUHATHOW MPSMOM.

[IpuMeHsATh TOHATHE apUPMETUUYECKOTO KBAIPAaTHOTO KOPHSA, HAXOAMTh
KBaJ[paTHbIE€ KOPHH, WCIOJb3Yys IPU HEOOXOJUMOCTU KaJbKYJSTOpP, BBINOJIHSITH
npeoOpa3oBaHusl BBIPAKEHUH, COAEpXKAIIMX KBaJpaTHble KOPHH, HCIHOJb3Ys
CBOMCTBA KOPHEM.



Hcnonb30BaTh 3anmucy OOJBIIMX M MaJIbIX YUCEN C MOMOIIBIO JAECITUYHBIX
npobeii u creneneit yucna 10.

AJireOpauyecKkue BbIpasKeHUs!

[IpuMeHATP TNOHATHE CTENEHM C LEJIbIM  II0Ka3aTeleM, BBIIOJIHATH
npeoOpa3oBaHus BEIPAKEHUMN, COJIEPXKAIIMX CTENEHU C 1IEJIbIM MTOKa3aTeeM.

BBITIONHATE TOXKIECTBEHHBIE TMPEOOPa30BaHUs PAMOHATBHBIX BBIPAKCHHIM
Ha OCHOBE MpaBWJI AEMCTBUI HaJl MHOIOWIEHAMU U allre0panyecKUMHU JIpOOsIMHU.

PackiaapiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIH.

[TpumensaTs mpeoOpa3oBaHUs BRIPAKEHUHN JIJIS PEIICHHS PA3IMYHBIX 337a4 U3
MaTE€MaTUKH, CMEKHbBIX MPEAMETOB, U3 peaIbHOU MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

PemaTte nuHeElHbIE, KBaJpaTHbIE YpPAaBHEHUS M pPalMOHAIbHBIE YpPaBHEHUS,
CBOJSIIMECS K HUM, CUCTEMBI JIBYX YPAaBHEHHH C IByMs MEPEMEHHBIMHU.

IIpoBOAUTE MPOCTENIINE MUCCIECAOBAHNS YPABHEHUN U CUCTEM YPaBHEHMH, B
TOM YHCIIE C TPUMEHEHUEM IrpaduyecKux NpeCcTaBiICHUN (yCTaHABINBATh, UMEET
JU ypaBHEHUE WJIM CHCTEMA YPAaBHEHMI PEIICHHS, €CIIM UMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT cioBecHOW (POPMYIMPOBKU 3aJauM K €€ anreOpanyeckoit
MOZIEIM C TIOMOUIBIO COCTaBJIEHUS YPABHEHUS WJIM CHUCTEMbl YpaBHEHHIA,
UHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33]1a4y NOJy4ECHHBIN PE3YJIbTaT.

[IpuMeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JJII CpaBHEHUS, OICHKH,
pelarh JIMHEWHbIE HEPABEHCTBA C OJAHOM IEPEMEHHOW M UX CHUCTEMBI, J1aBaTh
rpauyecKy0 WUTIOCTPAllMI0O MHOXKECTBA pELICHUH HEpaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DyHKUUH

[loHumaTe U HUCMONB30BaTh (DYHKIIMOHAJIBHBIE TOHSTHS U SA3BIK (TEPMHHBI,
CUMBOJIMYECKHE OO0O3HAUEHMSI), ONPEACNATh 3HAUCHHE (PYHKIUU MO 3HAUCHUIO
apryMeHTa, OIPEeJesITh CBOMCTBA GYHKIIMH 110 €€ rpaduKy.

CtpouTth rpaguku 35eMeHTapHbIX QYHKIUN BUAA:

y=k/x, y=x2, y=x3,y = |x|, y = VX, OIHCBIBaTb CBOICTBA YHCIOBOW
dbyHKIIMH 110 €€ TpaduKy.

K xoHiy oOydeHuss B 9 kjacce oOydaromMiiCS TOMYYUT CIEAYIOIIHE
MPEIMETHBIE PE3YJILTATHIL:

Yucnaa 1 BIYMCICHUS

CpaBHUBATH U YIOPSAIOUUBATH PAIMOHATBHBIC U UPPALIMOHATIBLHBIE YHCIA.

BoImonHATh  apuMeTHYECKUe JACUCTBUS C pPAUUMOHAIBHBIMU  YHUCIIAMH,
coyeTass yYCTHbIE M NUCbMEHHbIE TMPHUEMBI, BBINOJHATH BBIYUCIECHUS C
UPpPAMOHAIHBIMU YUCITAMH.



HaxomuTe 3HaueHUs CTENEHEH C UEeIbIMM II0KAa3aTelsIMU M KOPHEH,
BBIYHCIISATH 3HAYECHHS YHCIIOBBIX BBIPAYKEHUN.

OKpyriasiTh JEHCTBUTEIbHBIE YMKCIIA, BBINOJIHATh NPUKUIKY pE3yJbTara
BBIYHCIICHUI, OLICHKY YMCJIOBBIX BBIPAKEHUMN.

YpaBHeHUs] 1 HEPABEHCTBA

PemaTe nMHENWHBIE W KBaJpaTHbIE YpPaBHEHUS, YPaBHEHHMsI, CBOISILMECS K
HUM, NIpocTeiine JpoOHO-palOHAIbHBIE YPAaBHEHUS.

Pemare cucreMsbl ByX JMHEWHBIX YPABHEHHH C JBYMsI IEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJIHO YPAaBHEHUE HE SIBISETCS JIMHEHHBIM.

Pemiath TEKCTOBBIE 3ajauu  aJreOpavyecKUM CIIOCOOOM €  MOMOIIIBIO
COCTaBJICHUS YPaBHEHUS WM CUCTEMBI IBYX YPABHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE MUCCIECAOBAHNS YPABHEHUN U CUCTEM YPaBHEHMH, B
TOM YHCJIE C IPUMEHEHNUEM IpapUuecKuX MpeAcTaBIeHUN (ycTaHaBIMBAaTh, UMEET
JU ypaBHEHUE WM CHCTEMA YPAaBHEHHMI DPEIIECHHUs, €CIM UMEET, TO CKOJBbKO, H
nmpouee).

PemaTe JMHENHbIE HEPAaBEHCTBA, KBAaJpAaTHbIE HEPABEHCTBA, W300pa)KaTh
pElIeHHEe HEPAaBEHCTB HAa YMCIOBOM MPSIMOM, 3alMChIBaTh PEIEHHUE C MOMOILIBIO
CHUMBOJIOB.

Pemate  cucTeMbl  JIMHEHHBIX  HEPAaBEHCTB, CHCTEMbl  HEPAaBEHCTB,
BKJIIOYAIOIIME KBAJpaTHOE HEPABEHCTBO, M300pakaTh pEIIEHUE CHCTEMBI
HEPABEHCTB Ha YKMCIIOBOM MPAMOM, 3aMHChIBATh PEIIEHHUE C TOMOIIbIO CHUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPH PELLIEHUM PA3JIMYHBIX 33]1a4.

DyHKIMU

PacriozHaBath (QyHKIMHM HM3y4yeHHbIX BUIOB. [loKa3bpiBaTh CXeMaTHYECKU

PacmoJIOKEHNE Ha KOOPAWHATHOM TIOCKOCTH TpadukoB GyHKIMHN BUaa: y = kx, y
=kx+b y=kix y=ax2 +bx+c y=x3 y=1x y = |x|, B 3aBHCHMOCTH OT
3HaYeHUH K03(PPUIIMEHTOB, OMUCHIBATH CBOWCTBA (DYHKIIUHA.

Crpoutb M u300paxkarb CXEMaTUYECKU TpadUKU KBaJAPATUUYHBIX (PYHKIIHM,
OIMHMCHIBATh CBOMCTBA KBAAPATHUUHBIX (PYHKITHI IO UX TpaduKam.

PacrioznaBath kBagpaTHUHyO (GYHKIHIO 110 (hOpMysie, TPUBOIUTE MPUMEPHI
KBaJIpaTUYHBIX QYHKIUN U3 pealbHON KU3HU, PUUKH, TEOMETPUHU.

YHucaoBble M0CJIe10BATEJIbHOCTH U NIPOrPeccuu

PacriozHaBath apudmeTHuecKyl0 M TEeOMETPUUYECKYI0 MPOTPECCUU MpU
Pa3HbBIX crloco0ax 3aIaHusl.

BbIMOMHATE BBIYMCIACHUS C  HUCHOJb30BaHWMEM (OpMysT n-ro 4YjieHa
apuPMETHIECKON 1 TeOMETPUUECKON MTPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N3o0pakaTh 4Yj€HBI MOCIEIOBATEIBHOCTH TOYKAMH Ha KOOPJAUHATHOU
IIJIOCKOCTH.



Pemates 3amgaum, CBS3aHHBIC C YHCIOBBIMH ITOCIICIOBATEIBHOCTSIMH, B TOM
YHUCyIe 3a7a4d U3 pealbHOM JKM3HM (C MCIIOIh30BAaHHEM KaJIbKYIISTOpA, ITU(PPOBHIX
TEXHOJIOTHI1).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosnuecTBo yacos DJIEKTPOHHBIE
HaunmeHoBaHue pa3ieioB U TeM undpoBbie
Ne i/m P Konrpoabnbie | IpakTuueckue (acbp )
NMPOrpaMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
| Yucna u Beruucienus. PanimonaabHbIe )5 | bubmmoreka [JOK
yucna https://m.edsoo.ru/7f415b90
bubmorexa [IOK
2 Aunre6 27 1
FIFEOPATICCIHE BHIPANEHHA https://m.edsoo.ru/7f415b90
bubmmoreka [IOK
3 YPABHCHNUA H HEPABEHCTBA 20 ! https://m.edsoo.ru/7f415690
bubmumoreka [IOK
4 K . D 24 1
OopAuHATS! i rpacpuicit. yHicuii https:/m.edsoo.ru/7£415b90
bub6muorexa IJOK
> losTopenue u 0dodmenne 6 ! https://m.edsoo.ru/7f415690
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne i/ Kontpoabnbie | IlpakTuueckue
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
bu6muoreka IJOK
1 4 .K 15
ucia 1 BeluuciaeHus. KpajpatHele KopHU https:/m.cdsoo.rw/7 f417af8
) Yucna u Beruncinenusa. CTeneHb ¢ IeabIM 7 but6mmoreka [JOK
[10Ka3aTeIeM https://m.edsoo.ru/7f417af8
3 Anredpanyeckue BbIpaKeHUS. 5 1 bubmmoreka LIOK
KBagpatHslii TpéxuiieH https://m.edsoo.ru/7{f417af8
4 AnreOpandecKkre BhIpaKCHHUS. 15 ) bu6motexa [IOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 | bubmmorexa [{OK
YpaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBuenus u HepaBeHCTBAa. CHCTEMBI 13 bubmotexa [JOK
ypaBHEHUN https://m.edsoo.ru/71417af8
bubmiorexa [IOK
7 0% .H 12 1
paBHeHUs 1 HepaBeHCTBa. HepaBeHcTBa hitps:/m.cdsoo.rw/7f417af8
bubmuorexa IIOK
8 O .0 5
YHKIHH. LICHOBHBIC TOHATIC https://m.edsoo.ru/7f417af8
but6moreka [JOK
9 o 4 9
yHKuaH. HTHCI0BEIC GyHKIHH https://m.edsoo.ru/7f417af8
bu6morexa IIOK
10 IT 0600 6 1
OBTOPEHHE 1 0DODIIEHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KUIIACC

KoanuectBo yacos DJIEKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne i/ Kontpoabnbie | IlpakTudeckue
NpOrpaMMbl Bcero o0pa3oBaTesbHbIEC
padoTHhI padoThI
pecypcsl
| Uucna v Berurcienus. JleficTBUTEnbHbIC 9 bubmotexa [JOK
Yyycia https://m.edsoo.ru/7f419d08
5 VYpaBHEHUS U HEPABEHCTBA. Y PABHEHHUS C 14 1 bubmuorexa [JOK
OJITHOM IEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 14 | bubmmotexa [IOK
YpaBHEHUH https://m.edsoo0.ru/7f419d08
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 ngi;;fg;ggﬁmwdog
bu6moreka [JOK
5 o 16 1
YHKLH https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
6 4 15 1
HCIIOBBIE MTOCTIEI0BATEIILHOCTH https:/m.cdsoo.rw/7f419d08
. [ToBTOpeHue, 0000IIeHNE, CHCTEMATH3AITUS 13 1 bubmioreka [IOK
3HAHUH https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08










YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

 Anre6pa, 8 kimace/ Mepansik A.T'., TonsikoB B.M.; mox penakiueit [logonsckoro
B.E., O011ecTBO C OrpaHUY€HHON OTBETCTBEHHOCThIO M31aTeNbCKUii LIEHTP
«BEHTAHA-TPA®y»; AkunonepHoe oduiectBo «M3narensctBo «IIpocsenienue»
» Anre6pa, 9 knacc/ Mepsnsak A.T'., [Tomonckuii B.b., Axup M.C.; on
penakuueii [lononsckoro B.E., O011ecTBO ¢ OrpaHUu4eHHON OTBETCTBEHHOCTHIO
Nznarensckuii neHTp « BEHTAHA-I'PA®»; AxuiionepHoe 00111ecTBO
«3parensctBO «IIpocsemienne»

» Maremaruka. Anrebpa: 7-i kiacc: 0a30BbIi YypOBEHb: YUeOHUK, 7 Kiacc/
Makapserues 0. H., Munatok H.I'., Hemikos K.W. u apyrue; nox pen.

Tensxosckoro C.A., Akiinonepnoe oomiectBo «M3narensctBo «lIpocBemnienney

METOANYECKHUE MATEPUAJIBI 111 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET






