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INOACHUTEJIBHAS 3AIINCKA

Anrebpa SBISETCS OJHUM U3 OMNOPHBIX KYpPCOB OCHOBHOTO OOIIEro
00pa3oBaHus: OHA 0OECIeUNBaET U3yUYEHUE APYTUX JUCLMILINH, KaK €CTECTBEHHO -
HAyYHOTO, TaK W TYMAHHTAPHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOTUMO IS
POJIOJKEHUST 00pa30BaHMs U B MOBCEHEBHOW KM3HU. Pa3BuTue y obyyaronmxcs
Hay4YHBIX TPEACTABICHUN O TPOUCXOXKACHUW U CYIIHOCTH alreOpandecKux
abcTpakimii, cnoco0e OTpaXKeHUs MaTEMaTUYECKON HAYKOH SIBJICHHUI U MPOLIECCOB
B MpHUPOAEC M OOIIECTBE, POJIM MATEeMAaTUYECKOTO MOJEIMPOBAaHUS B HAyYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYTYHOT'O MUPOBO33PCHHUS
M Ka4eCTB MBIIUICHUS, HEOOXOAUMBIX ISl aJlanTallii B COBPEMEHHOM LH(PPOBOM
obOmectBe. M3ydenue anreOppl oOEcCreyrMBaeT pPa3BUTHE YMEHHUS HaOJI0AaTh,
CpaBHHMBaTh, HAaXOIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JCHCTBUS ¥ BBIBOJIBI,
dopmynupoBaTh yrBepxkaAeHusA. OcBOeHHE Kypca anreOpbl 00ecIeunBacT pa3BUTHE
JOTMYECKOTO MBIIUICHUSI OOYYaloIUXCs: OHU HCHOJB3YIOT JAEAyKTUBHBIE H
MHIYKTUBHBIE pacCyXJeHHs, 0000IIeHre U KOHKPETU3aINIo, a0CTparupoBaHue u
aHasoruto.  OOyueHue  anreOpe  MpeAnojaraeT  3HAYUTENbHBIH  00BEM
CaMOCTOATENIFHOW JIEATENIBHOCTH OO0YJarolMXCs, MOITOMY CaMOCTOSITEIbHOE
pelleHue 3a/1a4 SABJSIETCS pealn3aleil JesTeIbHOCTHOIO IPUHIIUIIA O0yUEHUSI.

B crpykType mnporpamMmbl ydeOHOro Kypca «AsreOpa» sl OCHOBHOIO
o01miero oopa3oBaHusi OCHOBHOE MECTO 3aHHUMAIOT COZAEPKaTeIbHO-METOINYECKUE
MMHUK: «Yucna U BbIYUCICHUSY, «ANTeOpandeckue BhIpAXKEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkmum». Kaxmas w3 3THX coaepKaTelbHO-METOANYECKIX
JUHUNA pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJICHCTBYS C
IpPYTMMHU €ro JIMHUSIMU. B Xxome wu3ydeHuss ydeOHOro Kypca OOydaromuMcs
IPUXOJUTCS JIOTUYECKU PacCyXIaTh, HUCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
A3bIK. B CBSI3M ¢ 3TUM B mporpaMmy y4eOHOro Kypca «Anredpa» BKIIOYEHBI
HEKOTOpbIe OCHOBBI JIOTHKH, TIPEICTaBIECHHBIE BO BCEX OCHOBHBIX pa3fenax
MaTEeMaTHUYeCKOro 00pa30BaHUs U CIIOCOOCTBYIOIIME OBJIAZCHHUIO O0YYaIOUTUMUCS
OCHOB  YHHMBEpPCAJIbHOTO  MareMaThueckoro s3pika. CojepkaTenbHOH U
CTPYKTYpHOU OCOOCHHOCTBIO yueOHOro Kypca «Anredpa» sBISETCS €ro
MHTETPUPOBAHHBII XapaKTep.

Conepxanue JsmHUM «Yucaa W BBIUMCICHMS) CIY>)KMT OCHOBOM /ISt
JabHEHIIIETO U3YUYCHHs] MaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYJarOIIUXCS
JOTMYECKOT0 MBIILJIEHUS, (POPMUPOBAHUIO YMEHHUS MOJIb30BATHCS AITOPUTMaMHU, a
TaKXe MPHOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIMMBIX JIJIsl TOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHATUSA O YUCIIE Ha yPOBHE OCHOBHOIO 0O0OILEro 0oOpa3oBaHUs
CBSI3aHO C PAlMOHAIBHBIMM M HPPALMOHAIBHBIMH YHUCIaMU, (HOPMHPOBAHUEM



NPEJICTaBICHU O JACHUCTBUTENHHOM 4YHUCIE. 3aBEpIICHHE OCBOCHUS YMCIOBOU
JIMHUU OTHECEHO K CpeHeMY 00IIeMy 00pa30BaHMIO.

Conepkanue AByX alire0pandecKux JUHUN — « AJITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUSI U HEPABEHCTBA» CIOCOOCTBYET (hOPMHUPOBAHUIO Y OOYUYaAIOIIUXCS
MaTeMaTH4YEeCKOro ammapara, HeOOXOJMMOIo JJisl PelIeHUs 3ajad MaTeMaTHKH,
CMEXHBIX TIPEIMETOB M MPAKTUKO-OPUCHTUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTO 001Iero oOpa3oBaHus Y4eOHBIM MaTepual TPYNIUPYETCS BOKPYT
paIMOHAIILHBIX BBEIpOKECHHUHA. ANreOpa TeMOHCTPUPYET 3HAYECHHUE MAaTEMaTHKH Kak
S3bIKa JUIS TIOCTPOSHUS MaTeMaTHYEeCKUX MOJIEIe, OIMUCAaHUS TIPOIECCOB H
ABJIICHUWA peajbHOro Mupa. B 3amaum oOyyeHuss anreOpe BXOIAT TaKxKe
JaNbHEWIIIee pa3BUTHE AITOPUTMUYECKOTO MBIINIJICHUS, HEOOXOAMMOTro, B
YaCTHOCTH, U1 OCBOCHHUS Kypca WH(POPMATUKH, W OBJAJCHHEC HaBBIKAMHU
JNEAYKTUBHBIX paccyxjeHuid. [IpeoOpazoBanre cMMBOJBHBIX (GOPM CIIOCOOCTBYET
Pa3BUTHUIO BOOOPaKEHUs, CIOCOOHOCTEN K MaTeMaTHUYE€CKOMY TBOPUYECTBY.

Copepxanue QyHKIIMOHAIBHO-TparuecKor JIMHUK HAIEJIEHO Ha MOJIy4YeHUe
O0yJaroUMMUCs 3HaAHUM 0 (PYHKIUSAX KaK BaKHEHIIeH MaTeMaTHUYecKOW MOAEIH
JUI ONIMCAHUS U MCCIIEOBAaHUS pa3HOOOPa3HBIX MPOLIECCOB U SIBICHUH B MPUPOAC
u oOumiectBe. M3yueHue Mmarepuana crnocoOCTBYET Pa3BUTHUIO y OOy4aroluXcs
YMEHHMS WCITOJIb30BaTh PA3IMYHBIC BRIPA3UTEIBHBIC CPEICTBA S3bIKA MATEMATUKHA —
CJIOBECHBIE, CHUMBOJHMYECKHE, Tpaduyeckue, BHOCUT BKJIaa B (HopMHUpOBaHUE
IPEICTAaBIICHUI O POJIM MaTEMAaTHUKH B Pa3BUTHUN IUBWJIM3AINH U KYJIbTYPHI.

CornmacHo y4yebHOMY TilaHy B 7-9 kjaccax u3y4aeTcss Y4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIEIYIONIME OCHOBHBIC pa3eibl COACP)KAHUS:
«Yucna u BBIYUCIEHUSN», «ANTeOpanyecKkue BBIPAKEHUS», «YpaBHEHUA W
HEPAaBEHCTBA», « D YHKITUNY.

Ha u3yuenue yueOHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce
— 102 yaca (3 gaca B Henmemo), B 8 kinacce — 102 ygaca (3 yaca B Heaeno), B 9
kinacce — 102 gaca (3 gaca B Hezlel0).



COJEPXAHUE OBYUYEHUA
7 KIIACC

Yuciia 1 BHIYUCICHUSA

Jpobu OOBIKHOBEHHBIE W JIECATUYHBIC, TIEPEXO/] OT OAHOW (POPMBI 3aMKCH
npobeit k gpyroi. I[loHsiTME palMOHANBHOTO YHCIA, 3alMUCh, CpPaBHEHUE,
YIOPSAOYMBAHUE  PAIMOHANBHBIX 4YHcel. ApumeTHdyeckue ACHCTBUS  C
palMOHAILHBIMU YUCIaMH. Pernienue 3a1a4d u3 peajbHOM NPakTUKU Ha 4acTH, Ha
Jpo0Hu.

Crenenb ¢ HaTypaJbHBIM [IOKa3aTeleM: OIpejaeieHue, IpeodpazoBaHue
BBIPQKEHUN Ha OCHOBE OMpPEEIICHHUs, 3aUCh O0NbIIKUX ynces. [IpoleHTsl, 3anuch
MPOLIEHTOB B BUJIE ApoOU U ApoOU B BHUJE MPOLEHTOB. Tpy OCHOBHBIE 33/1a4d Ha
IIPOLICHTBI, pELIEHUE 3a/1a4 U3 PEAIbHOU MPAKTUKH.

[IpuMeHeHnEe NOPU3HAKOB  JIEIMMOCTH, PA3JIOKEHHE HAa  MHOXKUTEIU
HaTypaJIbHBIX YHCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4HClIe TpsMas ©W  oOparHas
MIPONOPLUHOH AJILHOCTH.

AJureOpaudecKkue BbIpasKeHUs!

IlepeMeHHBIE, YUCIOBOE 3HAYEHUE BBIPAXKEHHUS C MEPEMEHHOM. JlommycTUMBIE
3Ha4YECHUS NepeMeHHbIX. [IpeacraBienne 3aBUCHMOCTH MEXY BEIMUYNHAMU B BUJIE
dbopmynbl. Beraucnenus mo gpopmynam. [IpeoOpazoBanne 0 yKBEHHBIX BBIPAKEHUH,
TOXKJIECTBEHHO pPaBHbIE BBIPAXKEHHUSA, MpaBuUiia MNpeoOpa3oBaHUs CYMM U
IPOU3BENEHUH, MPaBUIIa PACKPBITUS CKOOOK U MIPUBEACHUS OJOOHBIX ClIaraéMbIX.

CBolicTBa CTENEHU C HATYypaJbHBIM IIOKA3aTEIEM.

OpnHouwieHsl 1 MHOroOwIeHbl. CTerneHb MHOrousieHa. CloXeHne, BbIYUTAHUE,
YMHOKEHUE MHOTO4JIeHOB. @DOpMyinbl COKPAIIEHHOTO YMHOXKEHUS: KBaJpar
CyMMBl M KBaapar pas3HoctH. DopMmyna pa3HOCTH KBaJapaToB. PasnoxkeHwue
MHOT'OYJIEHOB HA MHOYHUTEIIH.

YpaBHeHUs M HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHS, IMpaBWia MNpeoOpa3oBaHMsl ypaBHEHUS,
PAaBHOCHJIBHOCTh YPAaBHEHUM.

JIluHerHOEe ypaBHEHME C OIHOW IIEPEMEHHOW, YHUCIIO KOPHEW JIMHEWHOTO
YPaBHEHHUsI, pEUICHHWE JHUHEHWHBbIX YypaBHEHUU. (COCTaBIEHUE YpAaBHEHUU IO
YCIJIOBHIO 3a/1a4i. Penienne TeKCTOBBIX 3a/1a4 ¢ MOMOLIBI0 YPAaBHEHU.

JluHeliHOe ypaBHEHHUE C JIByMsS IEpEMEHHBIMU U ero rpaduk. Cucrema IByX
JUHEWHBIX YpPAaBHEHUW C JBYMsS II€PEMEHHBIMHU. PelieHne cucrteM ypaBHEHHI
crocoOOM TMoACTaHOBKHU. llpuMepbl pemieHus TEKCTOBBIX 3aJad C IOMOIIBIO
CUCTEM YPaBHEHHUI.

DyHKUMHA



Koopaunara Touku Ha npsaMoi. Yuciaosble mpoMexyTku. PaccrosiHue Mexay
IBYMsI TOUKaMHU KOOPJIAUHATHOW MPSIMOU.

[TpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Abcrucca U opAnHAaTa
TOYKH Ha KOOPJUHATHOM II0CKOCTU. [IprMephl rpadukoB, 3a1aHHBIX (HOpMYyJIaMu.
Urenne rpadukoB peanbHbIX 3aBUcuMocTed. [lonarue @ynknuu. [padux
¢byukiuu. CoiictBa ¢pyHkiuid. Jluneitnas dyukmus, e€ rpaduk. ['padux dyHKIun
y = |x|. I'padudeckoe pelicHHE JTMHEHHBIX YpAaBHEHHH M CHCTEM JIMHCHHBIX
YpaBHEHHUM.

8 KVIACC

Yuciia v BBIYMCICHUS

KBanpaTtHeiii kopenb u3 uucna. [loHstue 00 HppalMOHAILHOM YHUCIE.
JlecsiTuuHble TPUOIMKEHUST UPPALMOHATIBHBIX yuces. CBoicTBa apu(MeTUIECKUX
KBaJIPAaTHBIX KOPHEH U UX MPUMEHEHHE K MPe0Opa30BaHUIO YHCIOBBIX BBIPAKCHHIMA
Y BBIYUCIIEHUSAM. [[eiCTBUTEIbHBIE YUCIA.

CreneHb ¢ LeIbIM MOKa3aTeneM u €€ cBoiicTBa. CTaHiapTHas 3alliCh YHCIIA.

Anre0Opanueckue BbIpaKeHUIAJAreOpanyecKkue BbIpaskeHust

KBagparHelii  TpEXWIEH, pa3JIOKEHHUE KBAaApaTHOIO TPEXWIEHA Ha
MHOXUTEIH.

AnreOpanudeckast apoOb. (OCHOBHOE CBOWMCTBO anredpandyeckor Ipoowu.
CrnoxeHue, BBIYUTAHHE, YMHOXEHHE, JIeJICHHE alreOpandeckux JapoOeH.
PanronanbHbIe BRIpOXKEHUS M KX TTPeoOpa3oBaHuE.

VYpaBHEHMS 1 HEPABEHCTBAY PABHEHHS U HEPABEHCTBA

KBagpaTtHoe ypaBHenue, ¢GopMmyaa KOpHEH KBaIpaTHOrO ypaBHEHMUS.
Teopema Buera. Pemienne ypaBHeHUN, CBOASIIMXCA K JIMHEMHBIM U KBaJAPATHbIM.
[IpocrTeiiue npoOHO-paIioHaIbHbIE YPAaBHEHUS.

['paduueckass uaTepnpeTanuss ypaBHEHUN C BYMsI MIEPEMEHHBIMU U CUCTEM
JMHEUHBIX YpPaBHEHUM C JBYMs NepeMeHHbIMU. [IpuMmepbl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUHU C IBYMsI IEPEMEHHBIMH.

Pelienne TeKCTOBBIX 3a/1a4 aNredpanyeckuM CIioCOOOM.

UucnoBble HEpAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO € OJHOW IEPEMEHHOM.
PaBHOCHIIBHOCT, HEpaBEeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
Cucrtembl TMHENHBIX HEPABEHCTB C OAHOW MEPEMEHHOM.

OyHKINM PYHKI AT

[lonsatue Qyuknuu. OOnacTey oONpeneNeHuss U MHOXKECTBO 3HAUYCHUH
¢yaxuuu. CnocoObl 3ajaHus (PyHKLIMMA.

I'padux ¢dynxnuu. Urenune cBoiictB GyHkiuu 1o e€ rpaduky. [Ipumeps
rpaduKoB GYyHKIIHMA, OTPaXKAIOIUX peabHbIE MPOIIECCHI.



@OyHKIIMY, ONMUCHIBAIOIIME TMPSAMYI0 W OOpaTHYIO MPOIOPIIHOHAILHEIC
3aBHCHMOCTH, uX rpaduku. Oyukmun Y = X2, y = X3, y = VX, y=|x|. ['padudeckoe
pellieHue ypaBHEHUHN W CHCTEM YPaBHCHHIA.

9 KJIACC

Yucaa 1 BIYMCICHUS

PannonanbHbie 4mclia, UppalioOHAIbHBIE YHMCIA, KOHEUYHbIE U OECKOHEYHbBIC
JeCATUYHBIC APoOU. MHOXKECTBO JEHCTBUTEIBHBIX YUCEN, JEHCTBUTEIbHBIC YHCTIA
KaKk OCECKOHEYHBbIE JeCSITUYHBbIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEK1Yy MHOKECTBOM JIEMCTBUTEIBHBIX YUCEI U KOOPINHATHOW MPSIMOM.

CpaBHeHUE JEUCTBUTEIBHBIX 4YHCEN, apuMETHUYECKUE JACHCTBUS C
JNEUCTBUTEIIbHBIMU YHCIIAMMU.

Pa3mepbl 0OBEKTOB OKpYXKAIOLIEro MHpPA, UIUTEIBHOCTh IIPOLECCOB B
OKPYKaroIIeEM MUDE.

[TpubamxEHHOE 3HAYECHUE BEIIMUYUHBI, TOYHOCTh NpUOIMKeHus. OKpyrieHue
yucen. [Ipukuaka v olleHKa pe3yabTaTOB BIYUCICHUM.

YpaBHeHusI 1 HEPaBEHCTBA

JIunentHoe ypaBHeHue. PenieHne ypaBHEHNM, CBOASAIINXCS K JIMHEUHBIM.

KBanpatHoe ypaBHeHue. PenmieHue ypaBHEHUI, CBOASIIMXCA K KBaJIPATHBIM.
bukBanparHoe ypaBHeHue. [IpuMepsl pemeHnst ypaBHEHH TPETbEU M YETBEPTOU
CTEIICHEN PA3JIOKEHUEM HAa MHOKUTEIH.

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

VYpaBHeHHE C ABYMsl MEpeMEHHBIMU U ero rpaduk. Pemenue cucrem aByx
JIMHEVHBIX YPaBHEHUM C ABYMs IIEpEMEHHbIMU. Perenne cucreM AByX ypaBHEHUH,
OJIHO W3 KOTOPBIX JHHEHHOe, a JApyroe — BTOpod cremeHu. [ 'paduueckas
UHTEpIpETAls CHCTEMbl YPABHEHUH C JBYMS IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoOOM.

YucnoBble HEPAaBEHCTBA U UX CBOWCTBA.

Pemienre JIMHENHBIX HEPABEHCTB C OJHOW INEpEeMEHHOW. Pelienue cucrem
JMHEWHBIX HEPAaBEHCTB C OJHOM mnepeMeHHoM. KBanpaTHble HepaBeHCTBA.
I'paduueckass wmHTEpnpeTanvs HEPABEHCTB U CHUCTEM HEPABEHCTB C JIBYMS
MIEPEMEHHBIMM.

OyHKIMNPYHKINH

KBagparuunas ¢ynkuus, e€ rpaduk u cpoiicra. [lapabona, koopauHaTHI
BEPILIUHBI Tapad0JIbl, OCb CHMMETPUHU MTapadOoJIbL.

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



YucnoBsle  MOCHENOBATENBbHOCTUYHC/IOBBIE  NMOCTIEA0BATEIbHOCTH M
nporpeccuu

[loHsiTHE YHCIOBOW NOCIENOBAaTEIBHOCTH. 3aJaHHUE IOCIIEAOBATEIBHOCTH
PEKYppeHTHOM popMyon U Hpopmysoil N-ro dwieHa.

Apudpmernueckass U reomerpuueckas nporpeccuud. dopmysbl N-ro 4djieHa
apuPMETHUECKON 1 T€OMETPUYECKON MPOrPECCUii, CYMMBI IIEPBBIX N YJICHOB.

N300pakenne 4ieHOB apu(METHUUECKOW W TEeOMETPUYECKOW MPOrpeccHid
TOYKaMH Ha KOOPJIMHATHOM IUIOCKOCTHU. JIMHEMHBIN U IKCIOHEHUHUAIBHBIA POCT.
Ci10’XHBIE TPOLEHTHI.



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

JIMYHOCTHBIE PE3YJIBTATbI

JInyHOCTHBIE pe3yabTaTbl OCBOCHHUS MPOrpaMMmbl  y4eOHOro Kypca
«AnreOpay» XapaKkTepU3yIOTCA:

1) maTpuoTu4ecKkoe BOCIUTAHUE:

[IPOSIBJIEHUEM HHTEpECa K MPOLLIOMY M HACTOSALIEMY POCCUKCKOU
MaTE€MaTUKH, LEHHOCTHbIM  OTHOUIEHHWEM K JOCTH)KEHHAM  POCCUHCKHUX
MaTEMaTUKOB M POCCUMCKOM MaTeMaTU4EeCKOW IIKOJIbI, K HCIIOIb30BAHUIO 3TUX
JOCTHKEHHI B IPYTUX HayKax U MPUKJIAIHBIX chepax;

2) rpaskaaHCKoOe U AYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINOJHEHUIO 003aHHOCTEHN rpakJaHUHA U peau3aluu ero
paB, MNPEACTABICHUEM O MATEMaTHYECKUX OCHOBAX ()YHKIMOHHPOBAHUS
pa3IMYHBIX CTPYKTYp, SBJIEHUM, IPOLENYyp TPakJIaHCKOTo 0o0lecTBa (Hampumep,
BBIOOPBI, OIIPOCHI), TOTOBHOCTBIO K OOCYKJIEHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C TPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPaJIbHO-3TUYECKUX IPUHIIUIIOB B IEATEIILHOCTH YYEHOTO;

3) TpyAOBOE BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTHBHOE YYacTHE B pEUICHUM MPAKTHYECKUX 3a1ad
MaTEMaTUYECKON HampaBIE€HHOCTH, OCO3HAHMEM BaXXHOCTH MaTeMaTH4YEeCKOTro
o0pa3oBaHusl Ha MPOTSHKEHUM BCEW >KM3HM MJIsl YCNEIHON mpodeccuoHalbHOU
JESITeTbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM H
OCTPOCHUEM UHAMBUIYAIBLHON TPACKTOPUU 00pa30BAHMS U KUZHEHHBIX IJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYecKOe BOCIIUTAHUE:

CIOCOOHOCTBIO K OMOLMOHAIBHOMY U  AICTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJad, PEIICHUN, PaCCyKICHUH, YMEHHUIO BHUICTbH
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI' 0 MO3HAHMSA:

OpUEHTalMEd B JEATEIbHOCTH HAa COBPEMEHHYK) CHUCTEMY HAay4YHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOIbI U
oOmiecTBa, MOHUMAHUEM MaTEMAaTUYECKOM HayKh Kak c@epbl YeIOBEUeCKOu
JEATENBHOCTH, ATANOB €€ pa3BUTHS M 3HAYMMOCTH JUI Pa3BUTHs LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MAaT€MaTU4YeCKOM KYJIbTYpOH KakK CpPEeJCTBOM
NO3HAHUS MHpA, OBJAJACHUEM MPOCTEHIIMMU HABBIKAMH HCCIEA0BATEIbCKOU
NEesITEeNbHOCTH;



6) ¢usnueckoe BocnmuTaHue, (popMHpoOBaHHMEe KYJIbBTYPbI 310POBbSl H
3MOLHMOHATBHOIO 0JIAT OIOJIYYHS:

TOTOBHOCTBIO NPHUMEHSATh MaTEMaTHYECKHME 3HAHUSA B HMHTEPECaX CBOETO
3I0pOBbSl, BEIEHHUS  3l0pOBOr0  o0Opa3za  KU3HU  (3I0pOBOE  IHUTAHHUE,
cOQIaHCUPOBAHHBIA PEXUM 3aHATUA W OTIbIXa, peryisipHas Quanyeckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HAaBbIKa pEQIIEKCUH, NPU3HAHUEM CBOETO
IpaBa Ha OIMOKY M TaKOTo e MpaBa APYroro 4eaoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHME:

OpUEHTALMEN HA MPUMEHEHUE MaTEMaTUUYECKUX 3HAHUM I pelIeHUs 3a1ad
B 00JaCTH COXPAHHOCTU OKpY’Kalolled Cpeibl, IUIAHUPOBAHUS TOCTYIKOB H
OLICHKM WX BO3MOXHBIX IOCJIEICTBUI ISl OKPYXKArOLIEH Cpeabl, OCO3HAHHEM
r7100anbHOr0 XapakTepa 3KOJOTHUEeCKUX MpoOsieM U MyTel UX pelieHus;

8) ajanranusi K U3MEHSIIOIMMCS YCJOBHSIM COLMAJBHOH M NPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCIIOBHSIX HEONPEAETIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pE3 MPAKTUUYECKYIO IEATEIbHOCTh, B TOM YHCIE
YMEHUE YYUTBCS Yy APYrUX JIOJEH, MpHOOpeTaTh B COBMECTHOM 1EATEIbHOCTH
HOBBIC 3HAHMSI, HABBIKM Y KOMIIETEHIIUN U3 OIBITA IPYTHX;

HEOOXOJMMOCTBI0O B (OPMHPOBAHWM HOBBIX 3HAaHUM, B TOM YHCIE
(dopmMyIupoBaTh UIEH, OHATHUS, TUIIOTE3bI 00 0OBEKTaxX U SBJICHUSAX, B TOM YHUCIIE
paHee HEM3BECTHBIX, OCO3HaBaThb JACPUIUTHI COOCTBEHHBIX 3HAaHUH U
KOMITETEHTHOCTEM, INIAHUPOBAaTh CBOE PAa3BUTHE;

CIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CUTYallMl0, BOCIPUHUMATh
CTPECCOBYIO CUTYallMI0O KaK BbI30B, TPEOYIOIIMHA KOHTPMEpP, KOPPEKTHUPOBAThH
OpUHUMAaeMble pPELICHUs] U JAEeUCTBUSA, (POPMYIMpPOBaTh W OLEHUBATh PUCKU U

nocneACTBUA, GOPMHUPOBATH OIBIT.
METAIIPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHbIE YHHBEpPCAJbHbIE YUeOHbIe 1eiiCTBHUSA

Ba3oBble Jornueckue aeMcTBUA:

e BBUIBIIITh U XAPAaKT€PU30BATh CYIIECTBEHHBIE MPU3HAKK MATEMATHYECKUX
OOBEKTOB, MOHATHI, OTHOLIEHMH MEXAY HOHATUAMH, (POPMYIMPOBATH
ONpEACNICHUs]  MOHATUM, YCTaHaBJIMBaTh  CYIIECTBEHHBIA  IpPHU3HAK
KJIacCU(UKAIMU, OCHOBaHUS i1 OOOOIIEHHS U CpPaBHEHUS, KPUTEPUU
IIPOBOAMMOr0 aHAJIN3a;

e BOCHpPUHUMATh, (OPMYIUPOBATH M  NPEOOPA3OBBIBATH  CYKICHUSA:
YTBEpAMUTENbHbIE M OTpULATENIbHbIE, €IWMHUYHBbIC, YacTHble M OOUIHeE,
YCIIOBHBIE;



BBISIBIATH ~ MAaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
npotuBopeursi B (akTaxX, JIaHHBIX, HAOJIOJCHUSIX U YTBEPKICHUSX,
npeajaraTb  KpUTEPUU  JJIsl  BBIABICHUA ~ 3aKOHOMEPHOCTEM WU
IIPOTUBOPEUHNIL;

JIeNIaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTHUBHBIX M
VHIYKTUBHBIX YMO3AKJIFOUYCHUH, YMO3AKIFOUEHUI 110 aHAJIOTUH;
pa3doupaTh JOKA3aTeILCTBA MAaTEMAaTUUECKUX YTBEPXKIAECHUHN (TPSMBIC U OT
MPOTUBHOTO), MPOBOAUTH CaMOCTOSITEIHLHO HECJIOKHBIE JOKa3aTelbCTBa
MaTeMaTU4ecKnX (aKkTOB, BBICTpAUBATh AapPryMEHTAIUIO, TMPUBOIUTH
MIPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOWpATh CIOCO0 permieHuss y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BApMAHTOB pEIICHUS, BBIOMpATh HaWOONee TOAXONAIMUNA C YIETOM
CaMOCTOSITEJIbHO BBIJIETICHHBIX KPUTEPUEB).

Bba3oBble ucciaenoBare/IbCKue JeiCTBHA

UCTIOJIh30BaTh BOIIPOCHI KAaK HMCCIIEIOBATEIbCKUI WHCTPYMEHT TIO3HAHUSA,
(dbopMynmupoBaTh BOMPOCHL, (PUKCUPYIOIIHNE MPOTHBOpPEUHE, MpodIeMy,
CaMOCTOSITEJIHO YCTaHaBIMBAaTh HCKOMOE U JaHHOe, (OPMHUPOBATH
TUI0TE3Y, ApryMEHTHUPOBATh CBOIO MO3UIINIO, MHEHUE;

MPOBOANTH 110 CaMOCTOSITEIbHO COCTaBJICHHOMY IUTAaHY HECIIOKHBIN
DKCIIEPUMEHT,  HEOOJIbIIIOE  HKCCIEAOBaHME  TI0  YCTAHOBJIEHUIO
OCOOCHHOCTEH MAaTEMaTUYECKOr0 OOBEKTa, 3aBHUCHMOCTEH OOBEKTOB
MEX]Ty COOOM;

CaMOCTOSITETILHO (hOPMYIIMPOBATH OOOOIIEHUSI ¥ BBIBOJIBI 10 pe3yJbTaTaM
MPOBEIEHHOTO HAOIIOACHUS, WCCIICIOBAaHUS, OICHWBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3YyJbTAaTOB, BRIBOJIOB U 0000IIICHMIA;

MPOTHO3UPOBATh BO3MOYKHOE pa3BUTHE TPOIECCa, a TAK)KE BBIJIBUTATh
MIPENONIOKEHHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanueii:

BBISIBJIATh HEAOCTATOYHOCTh M M30BITOYHOCTh HH(OpMalUM, JIaHHBIX,
HEOOXOAMMBIX ISl pEIICHUS 3a]auH;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATHU3UPOBaTb U HMHTEPIPETUPOBATH
UH(GOPMAIUIO PA3IUYHBIX BUIOB U ()OPM IPEICTABICHUS;

BbIOMpaTh (GopMy TMpeAcTaBleHUs HHGOpPMAllMU U WIUTIOCTPUPOBATH
peliaeMble 33Jauyd CXE€MaMH, JauarpamMMamM, HHOM Tpadukod M uX
KOMOMHAIUSIMU;

OLIEHUBATh HAAEKHOCTh WMH(MOPMALUU IO KPUTEPUSIM, IPEAJIOKEHHBIM
YUUTENIeM U CPOPMYTHUPOBAHHBIM CaMOCTOSTENBHO.

KoMMyHUKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIC 1eiiCTBUA:



BOCIpPUHUMATh U  (HOPMYIUpOBATh CYXKACHUS B COOTBETCTBUU C
YCIIOBUSIMH M LIENISIMU OOIIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIPaXaTh CBOIO
TOYKY 3PCHHUS B YCTHBIX M NMHCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
X0y PEIIeHUS 33]]Ja4l, KOMMEHTHUPOBATh MOTYYEHHBIN pe3ysbTaT;

B X0J1¢ 00CYXICHUS 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
po0JIeMBbl, pelIaeMoi 3aauu, BbICKa3bIBaTh UJIEH, HAILIEJICHHBIC HA TTOMCK
pEIICHUsI, COMOCTABJIATh CBOM CYXIEHUS C CYXKICHUSIMH JIPYruX
YYaCTHUKOB JIHAJIOTa, OOHAPY)KMBATh Pa3IU4Ue M CXOJCTBO TO3WIINMN, B
KOppeKkTHOU popme hopMyIHpoOBaTh PA3HOTIIACHS, CBOM BO3PAXKEHUS,
MPEICTAaBIIATh  pPE3yJdbTaThl  PEIICHWUsS  3aJadd,  JKCIECPUMCEHTAa,
UCCIICIOBAHUS,  TPOEKTa,  CAMOCTOSTEIbHO  BBHIOMpAaTh  (hopmar
BBICTYIUJICHUS C y4ETOM 3314 MPE3CHTAIMH U OCOOCHHOCTEH ayJUTOPUH;
NOHMMATh W HUCIHOJb30BaTh  MPEUMYIIECTBA  KOMAaHAHOW |
WHIWBUyaTbHOM pPaOOThI MpU PEHICHUH Y4eOHBIX MaTEeMaTHYECKUX
3ajay;

MPUHUMATH 11€1b COBMECTHON JCATEIBHOCTH, TJIAHUPOBATH OPTraHU3AI[HI0
COBMECTHOM paboOTHI, pacHpenensTh BHABI pabOT, IOTOBApUBATHCA,
o0cyXaaTh MPOIIeCC M pe3ysbTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TpynmoBbIX (opmax paboTel (0OCYXIeHUs, 0oOMeH
MHEHUSIMH, MO3TOBBIE INTYPMBI W JPYTH€), BBIMOJHATH CBOI YacTh
paboThl U KOOPAMHUPOBATH CBOU JIEUCTBUSI C IPYTUMHU YJICHAMU KOMAaH/IbI,
OLICHMBATh KAaueCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT IO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aMMOJICHCTBHSI.

PeryasiTuBHbIe YHUBepPcaAJIbHbIE Y4eOHbIE el CTBUS
Camoopranmzanmusi:

CaMOCTOSITEJIbHO COCTABJIATH IJIaH, aJITOPUTM pELIEHUs 3aAaud (WIH €ro
4acTh), BBIOUPATh CIOCOO PEIICHHS C YYETOM HMMEIONIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTh U KOPPEKTHUPOBATH
BapUaHTHI PEIICHUN ¢ YIETOM HOBOM MHGOPMAITIH.

CaMOKOHTp 0J1b, AMOIUOHAJIbHBbIN HHTEIJIEKT:

BJIAQJETh CIOCO0AMU  CaMONPOBEPKH, CaMOKOHTPOJS Ipolecca U
pe3yibTaTa penieHus MaTeMaTUIeCKOM 3a1a4u;

MPEABUIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH IpU PEIICHUU
3a/laud, BHOCUTh KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX
OOCTOSITENIbCTB, HAMIEHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;
OLICHMBAaTh COOTBETCTBUE pPE3yJbTaTa JAESITENIbHOCTH MOCTABJIECHHOMN IeNn
U YCIIOBUSIM, OOBSICHITh MPUUUHBI JOCTHXKEHUSI WM HEJIOCTUKEHUS 11EJIH,
HAXOJUTh OIMIKUOKY, 1aBaTh OLEHKY MPHOOPETEHHOMY OIBITY.



INPEAMETHBIE PE3YJIbTATDBI

K xoHmy oOyueHuss B 7 Kjacce OOydarolUNCS TMOJYYUT CIECAYIOIINE
MIPEAMETHBIE PE3YJIbTAThI:

Yucia 1 BBIYUCTIEHUS

BrImonHATh, coderas yCTHbIE U THUCHMEHHBIE TPUEMBI, apru(METUYECKHE
JENUCTBUS C PAIIMOHAIBHBIMU YUCIIAMU.

Haxonuth 3Ha4YeHUsS YUCIIOBBIX BBIPAKEHHM, MPUMEHSITH pPasHOOOpa3HbIC
CrocoObl M MPUEMBI BBIYUCIICHUS 3HAYCHHUU JPOOHBIX BBIPAKCHHM, COMEPIKAIINX
OOBIKHOBEHHBIE U JECATUYHBIC TPOOH.

[lepexoauTh OT OMHOUN (OPMBI 3alMCH YHCEN K Apyroi (mpeoOpa3oBhIBATH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO ACCATUYHYIO IPOOH).

CpaBHMBATh U YIOPSIAOYMBATH PallMOHAIBLHbBIE YUCIIA.

OKpyrJATh 4HCIIA.

BBINOIHATE TPUKUIKY U OIIEHKY pe3yJibTaTa BHIYUCICHUMN, OLICHKY 3HAUCHUN
YUCJIOBBIX BBIPQ)KEHUW. BBINOIHATH AEHCTBUS CO CTENEHSIMU C HATYpAJIbHBIMU
MOKa3aTEeISIMH.

[IpuMeHsAT,  NOpU3HAKK ~ JEIMMOCTH,  Pa3JOKEHUE Ha  MHOXHUTEIH
HATypaJIbHBIX YUCE.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3aJ]a4H, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYUH, MPOMOPIUOHATLHOCTPIO BEIUYWH, MPOLIEHTAMU, WHTEPIPETUPOBATH
pe3yabTaThl pelIeHUs 3a7a4 ¢ Y4ETOM OTrpaHWYEHH, CBSI3aHHBIX CO CBONCTBAMM
paccMaTpUBaeMbIX OOBEKTOB.

AsredpanyvecKkue BbIpasKeHUs!

Hcnonp3oBaTh anreOpandyecKyl0 TEPMUHOJIOTHIO U CUMBOJIMKY, MPUMEHSTH
e€ B IIpoIecce OCBOCHUs y4eOHOT0 MaTepurara.

HaxomuTte 3HaueHHs OYKBEHHBIX BBIPAKEHUW NpU 33JaHHBIX 3HAUYEHHSIX
NIEPEMEHHBIX.

BeimonmaaTe  mpeoOpa3oBaHMs  IIEIOTO  BBIPAXEHUS B MHOTOYJICH
PUBEICHUEM MOJJOOHBIX CIIaraeMbIX, PACKPBHITUEM CKOOOK.

BbINOMHATE yMHOXXKEHHE OJHOWICHA HAa MHOIOWIEH M MHOrOWIeHa Ha
MHOTO4JIEH, TPUMEHSTH (DOPMYIIbI KBaipaTa CyMMbI U KBaJipaTa pa3HOCTH.

OcyliecTBIATh Pa3iI0KEHHE MHOTOYJICHOB HAa MHOXHUTEIU C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOMMTENS, TPYNIUPOBKU  ClIaraeMbiX,
npuMeHeHus1 GOpMYyI COKPAIIEHHOTO YMHOKEHUS.

[IpuMensaTh nMpeodpa3zoBaHKsl MHOTOUJICHOB JIJIsi PEIICHUS PA3JIMUHBIX 3a/1a4
U3 MaTEMAaTHUKH, CMEXKHBIX ITPEAMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonp30BaTe CBOWMCTBA CTENEHEW C HATypaJIbHBIMU ITOKA3aTEISIMM IS
npeoOpa3oBaHuUs BbIPAXKEHUM.



YpaBHeHus1 1 HEPaBEHCTBA

Pemarp nvHENHBIE ypaBHEHUs C OJHOW NEPEMEHHOM, NMPUMEHSS NpaBUia
Iepexo1a OT UCXOAHOTO YPaBHEHUS K PABHOCUIBHOMY eMy. [IpoBepsTh, sBisercs
JIM YUCII0O KOPHEM YPaBHEHHMS.

[IpumeHnsTh rpaduyecKkre METObI MPU PEUICHUN JTUHEHHBIX YPABHEHUN U UX
CUCTEM.

[TonOupate mnpumepsl mNap 4YHCEN, SBISIOUUXCA PEUICHUEM JIMHEWHOro
YPaBHEHHUS C IBYMsI IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOM IIJIOCKOCTH TpaduK JUHEHHOrO0 YpaBHEHHsS C
JIBYMSl TIEPEMEHHBIMHU, TMOJB3YSACh TpadUKOM, MPUBOAUTH MPUMEPHI PELICHUS
ypaBHEHHUS.

Pemiath cucteMsl IByX JIMHEWMHBIX YPAaBHEHUMN C ABYMSI IEPEMEHHBIMU, B TOM
qyucie rpaduuecky.

CocTaBisTh M pellaTh JIMHEWHOE YpPaBHEHUE WM CHUCTEMY JIMHEWHBIX
YpPaBHEHHM TI0 YCIOBHUIO 3a/laud, HWHTEPIPETHUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33/J1a4H MOJy4YECHHBIA PE3yJIbTar.

DyHKUUH

N300paxkaTh Ha KOOPJAUHATHON IPSIMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KU, NHTEPBAJIBI, 3AIIUCHIBATh YHNCIOBBIE IPOMEKYTKHA HA
areOpanuecKkoM sI3bIKeE.

OTrMeuarh B KOOPAMHATHOM IJIOCKOCTH TOYKHM IO 33JaHHBIM KOOpIHWHATaM,
CTpouTh Tpaduku JUHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIHMH Y = |X|.

OnuceiBaTh C TOMOIIbIO (PYHKUMHA M3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMM: CKOpPOCTb, BpPEMS, pACCTOSIHUE, II€HA, KOJUYECTBO, CTOMMOCTb,
IPOU3BOIUTEIHLHOCTD, BpeMs, 00bEM pabOTHI.

HaxoauTh 3HaueHre QyHKIMM MO 3HAUEHUIO €€ apryMEeHTa.

[Tonumate rpaduueckuii cnoco0 MpeAcTaBICHUS U aHanu3a MH(opManuu,
M3BJIEKaTh U UHTEPHPETUPOBATH HH(OpMaLKIO U3 rpaKOB peaJbHBIX MPOILECCOB
Y 3aBUCUMOCTEN.

K xoHiy obOydeHuss B 8 KJjacce OOyYarOMIMICS TONYYHUT CIICAYIOIIHEC
IIPEAMETHBIE PE3YJIbTATHI:

Yucsia v BBIYHCICHUSA

Hcrnons30BaTe HavyanbHbIE NPEACTABICHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YUCeN JUIsl CPAaBHEHUS, OKPYIJICHUS U BBIYMCICHUH, N300pakaTh EHCTBUTEIbHBIC
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSAMOM.

[IpumeHsATh TOHSATHE apU(PMETUYECKOTO KBaJIpPaTHOTO KOPHSA, HAXOAUTh
KBaJIpaTHbIE KOPHHU, MCHOJB3Yys MPU HEOOXOJIUMOCTHU KAJIbKYISTOP, BBIIOIHIThH
npeoOpa3oBaHusl BBIPAKEHUH, COAEpXKAIIMX KBaJpaTHble KOPHU, HCHOJIb3Ys
CBOWCTBA KOPHEM.



Hcnonb3oBaTh 3anmucy OOJBIIMX M MaJIbIX YHUCEN C MOMOIIBIO JACCITUYHBIX
npobeii u crenedeit yucna 10.

AJireOpauyecKkue BbIpasKeHUs!

[IpuMeHATP MOHATHE CTENEHM C L[EJbIM  [10KAa3aTelIeM, BBINOIHATH
npeoOpa3oBaHus BEIPAKEHUMN, COJIEPXKAIIMX CTENEHU C 1IEJIbIM MTOKa3aTeleM.

BBINONHATE TOXAECTBEHHbIE NMpeoOpa30BaHUs PALMOHAJBHBIX BbIPAXKEHUN
Ha OCHOBE MpaBWJI AEMCTBUIA HaJ MHOTOWIEHAMU U alire0panyecKUMHU JIpOOsIMHU.

PackiagpiBaTh KBaJIpaTHBIN TPEXUIIEH HA MHOKHUTEIH.

[TpumenaTs npeoOpa3oBaHus BbIPAKEHUHN [T PEIICHHs Pa3IMYHBIX 337a4 U3
MaTEMaTUKH, CMEKHbBIX MPEAMETOB, U3 peaIbHOU MPAKTUKHU.

YpaBHeHUs] U HEPABEHCTBA

PemaTte nuHENHbIE, KBaJpaTHbIE YpPAaBHEHUS M pPalMOHAIbHBIE YpPaBHEHUS,
CBOJSILMECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C ABYMsI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE MUCCIECAOBAHNS YPABHEHUN U CUCTEM YPaBHEHMH, B
TOM YHCJE C MPUMEHEHUEM IpapuUecKuX MpeAcTaBiIeHHU (yCcTaHABIMBATh, UMEET
JU ypaBHEHUE WJIM CHCTEMA YPAaBHEHHMI DPEIICHHUS, €CIM UMEET, TO CKOJBKO, H
npouee).

[lepexoauTh OT CIOBECHOM (QOPMYIUPOBKM 3aladu K €€ anreOpandeckoi
MOZIEIM C TIOMOUIBIO COCTABJICHUSI YPABHEHUS WJIM CHUCTEMbl YpaBHEHH,
UHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33]1a4y NOJIy4ECHHBIN PE3YJIbTaT.

[IpuMeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB [JIsi CPABHEHUs, OLICHKH,
pelarh JIMHEWHbIE HEPABEHCTBA C OJHOM IMEPEMEHHOM M MX CHUCTEMBI, 1aBaTh
rpaUYecKyl0 WUTIOCTPALlMI0O MHOXKECTBAa pELICHUH HEPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DyHKUUH

[lonnmaTe M UCMONB30BaTh (YHKIMOHAJIbHBIE MOHSTHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUYEHHUA), OMPEACNATh 3HaueHHe (YHKIUU IO 3HAYCHHUIO
apryMeHTa, OIPeesiTh CBOMCTBA PYHKIIMH 1O €€ rpaduKy.

CtpouTth rpaguku 35eMeHTapHbIX GYHKIUN BUAA:

y = kIx, y = x2, y = X3,y = ||, ¥ = VX, OIHCBIBaTb CBOICTBA YHCIOBOW
dbyHKIIMH 110 €€ TpaduKy.

K xoHiy oOydeHuss B 9 kjacce oOydaromMiics MOJYYHUT CIEIYIOLIUE
MPEIMETHBIE PE3YJILTATHI:

Yuciaa 1 BBIYMCICHUSA

CpaBHMBATh U YNOPSAOYUBATH PAMOHAIBHBIE U UPPALIMOHAIBHBIE YHCIIA.

BoimonuaTe  apudmeTnueckue JEHCTBUS C  PAllMOHAJIBHBIMU  YHUCIIAMH,
couerass YCTHbIE W NHUCbMEHHBIE MPUEMBI, BBINOJHATH BBIUHUCIEHUS C
UppalMOHAILHBIMU YUCIAMHU.



HaxomuTe 3HaueHus CTENEHEH C UEeIbIMM II0KA3aTelsIMU M KOPHEW,
BBIYHCIISATH 3HAYEHHS YHCIIOBBIX BBIPAYKEHU.

OKpyriasTh JEHCTBUTEIbHBIE YMKCIIA, BBINOJIHATh NPUKUAKY pE3yJbTara
BBIYMCIICHUI, OLICHKY YMCJIOBBIX BBIPAKEHUMN.

YpaBHeHUs] M HEPABEHCTBA

PemaTte nuHENWHBIE W KBaJpaTHbIE YPaBHEHHUs, YPaBHEHUS, CBOMSIIMECS K
HUM, NIpocTeiine JpoOHO-paliOHAIbHBIE YPAaBHEHUS.

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

Pemiath TEKCTOBBIE 3a7auyM aIreOpanvyecKUM CIOCOOOM C  MOMOIIBIO
COCTaBJICHUS YPaBHEHUS WM CUCTEMBI IBYX YPABHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE MUCCIECAOBAHNS YPABHEHUN U CUCTEM YPaBHEHMH, B
TOM YMCJIE C IPUMEHEHUEM IpaUuecKuX MpeicTaBIeHUH (yCTaHAaBIMBATh, UMEET
JU ypaBHEHUE WJIM CHCTEMA YPAaBHEHUM pELIEHUs, €CIM HMEET, TO CKOJbKO, U
nmpouee).

PemaTe nuHEHHBIE HEpaBEHCTBA, KBAJpAaTHbIE HEPABEHCTBA, M300pa)kaThb
pElIeHHEe HEPAaBEHCTB HAa YMCIOBOM MPSIMOMW, 3alUChIBaTh PEHICHHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cucTeMbl  JIMHEMHBIX  HEPABEHCTB, CHCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBAaJApaTHOE HEPABEHCTBO, M300pakaTh pEILIEHUE CHCTEMBI
HEPABEHCTB Ha YKMCIIOBOM MPAMOM, 3aMHChIBATh PEIICHHUE C TOMOIIbIO CHUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPH PELLIEHUM PA3JIMYHBIX 33]1a4.

DOyHKIMHT

PacriozHaBath (QyHKIMM HM3y4E€HHBIX BHUJOB. [loKa3biBaTh CXEMaTHYECKU

pacrojIoKeHHe Ha KOOPIMHATHOM IIOCKOCTH TpadukoB GyHKIuM Buga: y = KX, y
=kx+b,y=k/x,y=ax2 + bx + ¢,y =x3, y =X, y = ||, B 3aBucumoctu ot
3HaYeHUH K03(PPUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIUHA.

Ctpouth M M300pakaTh CXEMAaTHUECKH TIpaUKu KBaJApaTUYHBIX (PYHKIIUH,
OIMHMCHIBATh CBOMCTBA KBAAPATUUHBIX (PYHKITHI IO UX TpaduKam.

PacrioznaBath kBajpaTHUHYyO (QYHKIHIO IO (GOpMYJE, TPUBOIUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUN U3 pealbHON KU3HU, PU3UKH, TEOMETPHUHU.

YucaoBbie MOCAE10BATEIbHOCTH U MPOrPeccuu

PacriozHaBath apuMeTHUECKYI0 M TEOMETPUUECKYIO MPOTPECCUU TpH
pPa3HbBIX crloco0ax 3aaHusl.

BbIMOMHATE  BBIYMCIACHUS C  HUCIHOJb30BaHWMEM (opMyl N-ro  4YjeHa
apuPMETHIECKON 1 TeOMETPUUECKON MTPOTPECCUIA, CYMMBI TIEPBHIX N YJICHOB.

N3o0pakaTh 4YjeHBI MOCIEIOBATEIBHOCTH TOYKAMU Ha KOOPAWHATHOU
IJIOCKOCTH.



PemaTes 3amgaum, CBS3aHHBIC C YUCIOBBIMH ITOCIICIOBATEIBHOCTSIMH, B TOM
YHUCyIe 3a7a4d U3 peabHOM JKM3HM (C MCIIOIb30BAaHHEM KaJIbKYIISTOpA, ITU(PPOBHIX
TEXHOJIOTHI1).



TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC
KosnuecrBo yacos DJIEKTPOHHBIE
HaunmenoBanue a31eJI0B U TeEM 191 OBbIC
Ne n/m P Kourposabhbie | TIpakruyeckue (uubp )
NMPOrpamMmMsI Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Yucna u Beruucienus. PanimonansHbie bu6moreka [JOK
1 25 2
qucIa https://m.edsoo.ru/7f415b90
bu6moreka IIOK
2 Aunre6 27 4
T COPAITICCIIE BRIPORCHI https://m.eds00.ru/7f415b90
bubmmoreka [IOK
3 v 20 2
DABHCHI  Hepapenctna https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
4 K . D 24 1
OOpAMHATHI 1 rpadhHKH. DyHKIIH https://m.edsoo.ru/7f415b90
but6moreka [JOK
5 IT 000 6 1
OBTOPEHHE 1 0D0DIICHIE https://m.edso0.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 10 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

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Konrpoabnsie | Ilpakrnueckue
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
1 Anrebpandeckue BhIpakeHUsl. 15 1 bu6moteka [IOK
Anrebpandeckas 1poob https://m.edsoo.ru/7f417af8
bu6moreka [IOK
Y .K 1 1
2 vcna v BeraucieHus. KBajpatHeie KOpHU 5 httos://m.edsoo.ru/7fA17af8
3 Uwucna u Beraucinerus. CTENeHb C IeIbIM 7 1 bubmumoreka [IOK
IIOKa3aTeseM https://m.edsoo.ru/7f417af8
4 AnreOpandecKre BhIPpaKCHHS. 5 1 bu6morexa [IOK
KBanpaTHblil TpéxuneH https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 1 bubmmorexa [{OK
YpaBHEHUS https://m.edsoo.ru/7f417af8
bu6moreka [JOK
6 DymicuH. OCHOBHEIE IOHATHS > https://m.edsoo.ru/7f417af8
but6moreka [JOK
! OyHicumn. qucnosbie GynKumH 10 L https://m.edsoo.ru/7f417af8
8 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 13 1 bu6motexa [IOK
ypaBHEHU I https://m.edsoo.ru/7f417af8
b K
9 VYpaBHeHus u HepaBeHcTBA. HepaBeHcTBa 12 1 htif;;r?:ggsogg 17f417af3
bubmmoreka [IOK
5 2
10 Hosropenne u obobmerie https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10 0



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

KosauuyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Konrtpoiasnsbie | IlpakTnueckue
NpOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
1 Uucna v Berurcienus. JleficTBUTenbHbIC 9 1 bubmotexa [JOK
qucia https://m.edso00.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PABHEHHUS C 14 1 bubmuorexa [JOK
OJITHOW IIepeMEHH Oif https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 14 1 bubmmorexa [IOK
YpaBHEHHI https://m.edso00.ru/7f419d08
bu6mmoreka [JOK
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTsa 16 1 https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
1 1
> Oyt 0 https://m.edso00.ru/7f419d08
bubmioreka [IOK
6 YucrioBblie MOCIeq0BaTEIbHOCTH 15 2 https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 06001IIeHNE, CUCTEMATU3ALINS 18 5 bu6mmorexa IIOK
3HAHUHI https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9 0



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