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HOACHUTEJIBHAS 3AIINCKA

Anrebpa sBAsieTCS OJHUM M3 OMNOPHBIX KYPCOB OCHOBHOTO OOIIEro
o0Opa3oBaHusA: OHAa 00ECHEUMBAECT U3YyUEHUE APYIMX JUCLUUIUIMH, KaK €CTECTBEHHO-
HAy4yHOro, TaK M TyMaHUTApHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
MPOJIOJKEHUsT 00pa30BaHUsl U B MOBCEIHEBHOW ku3HU. Pa3Buthe y oOydarommxcs
HAay4YHBIX TMPEJCTABICHUM O TMPOUCXOXKJACHUU U CYIIHOCTH are0pandecKux
abcTpakiuii, crioco0e oTpakxeHUs: MaTEMAaTUYECKON HAYKOW SIBICHUN U MPOLECCOB B
MIPUPOJIC U OOIIECTBE, POJIM MATEMATUUECKOTO MOJICTUPOBAHUS B HAYYHOM MMO3HAHUU
U B MPAKTUKE CIOCOOCTBYET (HOPMUPOBAHHMIO HAYYHOTO MHUPOBO33PEHMS] M KAYECTB
MBIIUICHHS, HEOOXOUMBIX JUISl aJlalTallid B COBPEMEHHOM IM(PPOBOM OOIIECTBE.
N3yuenne anreOpsl oOecrneyrBaeT pa3BUTHE YMEHHS HaOMIOJaTh, CpPaBHUBATH,
HaXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIILICHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JICUCTBUSL W BBIBOJBI, (POPMYIUPOBATH
yTBepxkAcHUsA. OCBOCHHE Kypca anreOpbl 00eCTeurBaeT PAa3BUTHE JIOTHYECKOTO
MBIIUICHUST OOYYaIOIIMXCs: OHU HUCTOJB3YIOT JICNYKTHUBHBIE W HWHAYKTHUBHBIC
paccyxaeHusi, o0OOIIeHHEe W KOHKpETHU3alHio, aOCTparupoBaHWE U aAHAJOTHIO.
OG6yuenune anrebOpe TMpeamnoyiaraeT 3HAYUTEIbHBIH OO0OBEM  CaMOCTOSTEIBLHOU
NEATeTbHOCTH O0YYaroNIuXCsl, IOITOMY CaMOCTOSTENIBHOE PEIICHHE 3a/1a4 SBISCTCS
peanuzamueit e TeIbHOCTHOTO MPUHIIUIA O0YICHUSI.

B crpyktype nmporpamMmbl yueOHOTO Kypca «Anredpa» il OCHOBHOT'O OOIIETO
o0pa3oBaHUs OCHOBHOE MECTO 3aHHUMAIOT COJACP)KATEIbHO-METOJAUYECKUE JUHUMU:
«Yucna W BBIUMCICHHS», «AJreOpanyeckue BBIpaXKEHUS», «YpaBHCHHUS U
HEpPABCHCTBa», «@yHKIMW». Kaxmas u3 3TUX cOAepKaTEeIbHO-METOIUYECKUX JIMHUN
pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3YUCHUS Kypca, B3AaUMOJCUCTBYS C IPYTUMU
ero JguHUAMH. B Xome wu3ydeHHS y4eOHOro Kypca OOyJaromUMCS TPHXOIUTCS
JIOTMYECKHU PaCCyKaTh, UCIIOIB30BATh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBsI3M C
3TUM B MpOrpamMmy ydeOHOro Kypca «AnreOpa» BKIIOYEHBI HEKOTOPBIC OCHOBBI
JIOTUKM, TIPEJCTABJICHHBIE BO BCEX OCHOBHBIX paszlielax MaTeMaTH4YeCKOTo
oOpa3oBaHUs W  CIHOCOOCTBYIOIIME  OBJIAJCHUIO  OOYYarOIIUMHUCS  OCHOB
YHUBEPCAJIBHOTO MaTeMaThuecKoro s3bika. CollepKaTebHOM UM CTPYKTYpHOM
OCOOCHHOCTBIO Y4eOHOTO Kypca «ANreOpa» SBISCTCS €ro HHTCT PUPOBAHHBIN
XapakTep.

Conepxxanue JauHMM «Yucma U BBIYMCICHUS» CIYXXWAT OCHOBOM  JJIs
JTaIbHEUIIIEr0 M3yYCHUS MATEMAaTHKH, CIIOCOOCTBYET PA3BHTHIO Yy OOYYaIOIIUXCS
JIOTHYECKOTO MBIIIJICHNS, (DOPMUPOBAHUIO YMEHHS TI0JIb30BAThCS aJITOPUTMAMH, a
TaK)Ke MPUOOPETCHHIO TMPAKTUYECKUX HABBIKOB, HEOOXOJHMMBIX IS ITOBCEIHECBHOM
KW3HU. Pa3BuTHE MOHATHS O YMCJIE HAa yYpPOBHE OCHOBHOTO O0OIIEro oOpa3oBaHUS
CBSI3aHO C pAIMOHAJIBHBIMH M HUPPAIMOHAIBHBIMUA YHCIAMH, (DOPMHUPOBAHUEM
MPEACTABJICHUN O JICMCTBUTEIILHOM YHUCJIC. 3aBEPIICHUE OCBOCHHS YHUCJIOBOW JIMHUM
OTHECEHO K cpeslHeMY 0011emMy 00pa30BaHUIO.



CopeprxaHue IByX anre0OpandecKux JUHUA — «AJIreOpanyecKkue BhIPAXKEHUsD) U
«YpaBHEHHsSI W HEPABEHCTBAa» CHOCOOCTBYET (HOPMHUPOBAHHMIO Y OOyYaroIUXCsS
MaTeMaTUYecKOro amnmapaTta, HeoOXOJMMOIo [Jsi pEelIeHHs 3ajJady MaTeMaTUKH,
CMEXHBIX MPEAMETOB M IMPAKTUKO-OPUEHTHUPOBAHHBIX 3a1a4. Ha ypoBHE OCHOBHOTO
oOmero oOpa3oBaHMs y4eOHBI MaTepual TPYNIHUPYETCS BOKPYT paldOHAIbHBIX
BBIpKEHUU. AJredpa AEMOHCTpUPYET 3HAUEHHME MaTEeMaTUKH Kak s3bIKa s
MOCTPOEHUSI MAaTEMAaTHUYECKUX MOJIeNIeH, OMMCaHUs IPOLECCOB U SIBIICHUN peaTbHOTO
Mupa. B 3amaum o00ydyeHuss anreOpe BXOIAT TaKKe JajbHEHIIee pa3BUTUE
QITOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOIUMOI0, B YaCTHOCTH, JUIsl OCBOCHHS Kypca
MHPOPMATHKH, W  OBIAJCHHE  HAaBBIKAMH  JICIYKTHBHBIX  PAaCCYXICHUH.
[IpeoGpa3zoBanrne CHUMBOJBHBIX (OPM CHOCOOCTBYET pAa3BUTHIO BOOOpPAKEHUS,
CIIOCOOHOCTEN K MaTeMaTH4YE€CKOMY TBOPUYECTBY.

Copnepxanue (yHKIMOHAIBHO-TPAUUYECKON JIMHUU HAIEJIEHO Ha IMOJy4YeHUe
oOy4JaromuMHCs 3HaHUN 0 PYHKIMAX KaK BaKHEHIIed MaTeMaTH4YeCKON MOAeNn AJis
ONMMCAHMSI M HCCIEIOBAaHUSI Pa3HOOOPAa3HBIX TMPOIECCOB M SBJICHUW B MPUPOJE U
oOmectBe. M3yyenune martepuana criocoOCTBYET Pa3BUTHIO y OOYYAIOIIUXCS YMEHHS
UCIIOJIb30BaTh Pa3jMYHbIC BBIPA3UTENBHBIE CPEACTBA fA3bIKA MATEMAaTUKH —
CJIOBECHBIE, CHUMBOJIMYECKHE, Tpaduyeckue, BHOCUT BKJIaad B (GOpMHpPOBAHUE
Npe/ICTaBICHUI O POJIM MAaTEMAaTUKHU B Pa3BUTUHU [IUBUIIN3AINHI U KYJIbTYPHI.

CornacHo ydeOHOMY IUIaHy B 7-9 Kiaccax wu3y4aeTcss Y4eOHbIH Kypce
«Anrebpa», KOTOPBIA BKJIIOYAET CIEAYIONIME OCHOBHBIE pa3/elibl COJEp KaHUS:
«Yucna © BBIYUCIHCHUS», «AJTeOpandecKkue BBIPAKEHUS», «YpaBHEHUS U
HEpaBEHCTBa», «DYHKITUNY.

Ha m3ydenne yuebHOrO Kypca «Anredpa» orBoautcs 306 gacoB: B 7 Kiacce —
102 4gaca (3 yaca B Henento), B 8 kinacce — 102 yaca (3 yaca B Heeno), B 9 knacce —
102 yaca (3 yaca B HeZ€lIO).



COIAEPKXAHHUE OBYYEHUA
7 KIIACC

Yucjia ¥ BIYUCTCHUSA

Hpobu OOBIKHOBEHHBIE W JAECATHYHBIE, MEPEXO0]l OT OAHOW (HOPMBI 3aAMHUCH
npobeit k gpyroi. IloHsiTMe palMOHAJIBHOTO 4YHCHA, 3alKiCh, CpaBHEHHE,
yOOpSJIOYMBAHUE  pallMOHAIBHBIX  uucel.  ApudpMerudeckue  JEUCTBUS  C
palMOHANIBHBIMU 4YWClIaMu. PellieHue 3agady U3 peajbHOM MPAaKTUKUM HA 4acTH, Ha
TpoOHu.

CreneHb ¢ HaTypaJbHBIM [IOKa3aTeJEeM: OIpejAelieHne, Mpeodpa3zoBaHue
BBIPOKCHUH HAa OCHOBE OMpPEACNICHUS, 3alMUCh OOJbIIKUX 4uceld. [IpoleHTsl, 3amuck
IPOIICHTOB B BHJE APOOM U JpoOU B BUJIE MPOIEHTOB. TpU OCHOBHBIC 3aJauyd Ha
MPOIIEHTHI, PEIICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpumeHeHne  NPU3HAKOB  JEJIUMMOCTH,  pa3JI0KEHHE HA  MHOXKHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBucMMOCTH, B TOM  4YHClIe mpsMmas W oOpaTHas
MPONOPIIMOHATIBHOCTH.

AJsireOpanyecKkue BbIPpasKeHUsA

[lepeMeHHBIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C NMEepeMEeHHOW. JlomycTumble
3HA4YCHUSI NepeMeHHbIX. lIpencraBieHne 3aBUCUMOCTA MEXAY BEJIMYMHAMU B BHUJE
¢dopmyinbl. Beruncnenus no dopmynam. I[IpeoOpaszoBanue OYKBEHHBIX BBIpaKEHHIA,
TOXKJIECTBEHHO  paBHBIE  BBIPAXKEHUS, TMpaBuUja MOpeoOpa3oBaHUS CyMM U
IPOM3BEICHHM, PaBUIIa PACKPBITUS CKOOOK U MIPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYypaJbHBIM MOKA3aTEIEM.

OnHowreHsl 1 MHoOrowieHsl. CrTeneHb MHorouwieHa. ClOeHHe, BbIUUTAHUE,
YMHOKEHUE MHOTOWJIEHOB. DOpMyIibl COKpAIIEHHOTO YMHOKEHUS: KBaIpaT CYMMBbI U
KBajpar pazHocTu. Dopmyiia pa3HOCTHM KBaaparoB. PasimokeHne MHOTIOWICHOB Ha
MHOKUTENH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUEe, KOpPeHb YpaBHEHHS, IMpaBUja MpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHME C OJHOW IEPEMEHHOW, YHCIO KOPHEH JIMHEUHOTO
YpaBHEHHUSI, pellIeHUE JUHEHHbIX ypaBHeHUN. CoCTaBlIeHUE YPABHEHUN MO YCIOBUIO
3aga4u. Penienre TeKCTOBBIX 3a7a4 C MOMOILBIO YPABHEHHM.

JluneitHOE ypaBHEHHE C JABYMS MEpeMEHHBIMH U ero rpaduk. Cucrema AByX
JIMHEMHBIX YpPaBHEHUM C JBYMs II€pEMEHHBIMH. PelieHue cucreM ypaBHEHUU
criocoboM mnojicTaHoBKU. [IpuMepbl pernieHrs TeKCTOBBIX 3aj/lad ¢ MOMOIIBIO CUCTEM
YPaBHEHHM.



DyHKUUHA

Koopaunata Toukn Ha npsiMoi. UMCIIOBBIE NMPOMEXYTKU. PaccTosiHue Mexny
JIBYMsI TOUKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpssmoyronbHas cucteMa koopauHat, ocu OxuOy. AGcuucca U opJuHaTa TOYKU
Ha KOOpJAuHATHOM miockocTH. [Ipumepsl rpagukoB, 3ajanHbiX Gopmyiaamu. YreHue
rpadgukoB peanbHbIX 3aBucuMocTeil. [lonstme dynkuun. I'paduxk dyHKIMH.
CpoiictBa Qyukiuii. Jluneitnas ¢ynknus, e€ rpaduk. ['padux dynkmum y = |[X|.
I'padrueckoe penieHne JIMHEUHBIX YPABHEHUN U CUCTEM JIMHEUHBIX YPAaBHEHUH.

8 KUIIACC

Yuciia ¥ BBIYUCTCHUSA

KBampatueiii kopenbr u3 uwncia. [loHstue o0 wuppanvoHaILHOM 4YHUCIE.
JlecaTuunble TPUOIDKEHUST UppallMOHANBHBIX yucen. CBoiicTBa apuMETHYECKUX
KBa/IPAaTHBIX KOPHEH U WX MIPUMEHEHHE K MPEeoOpPa30BaHUIO YUCIOBBIX BBHIPAKCHUHN U
BBIUHCJIEHUSIM. J|elICTBUTENIBHBIE YHCIIA.

CreneHb C LENbIM MoKa3zaTeneM u €€ cBoiicTBa. CTaHaapTHAs 3alUCh YUCIIA.

AJireOpanvecKue BbIpasKeHHU s

KBanpaTHslil TpEXUlieH, pa30KEeHUE KBAPATHOIO TPEXUIEHA HA MHOXKHUTEIH.

Anrebpanueckass npod6b. (OCHOBHOE CBOMCTBO alreOpawveckoil  JapoOwu.
CnoxxeHue, BBIYUTAHHE, YMHOXEHHUE, JICJIEHHE  alreOpandyeckux  JApoOeil.
PanronanbHbie BEIpaXKEHUS M KX TTPeoOpa3oBaHUE.

YpaBHeHUs 1 HEPABEHCTBA

KBanpaTHoe ypaBHeHHE, (opMysia KOpHEH KBaJpaTHOrO ypaBHeHHUs. Teopema
Buera. Pemenue ypaBHEHHH, CBOJAIIMXCS K JIMHEWHBIM UM KBaJpaTHBIM.
[IpocTeiimue ApoOHO-paMOHANTBHBIC YPAaBHEHUS.

['paduueckas mHTEpIIpeTallusl ypaBHEHU C JBYMSI TIEPEMEHHBIMU U CHUCTEM
JIMHEMHBIX YpPaBHEHHU C JByMs II€peMEHHbIMU. [Ipumepsl pemieHuss cucrem
HEJIMHEWHBIX YPaBHEHUN C IBYMSI IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 aNreOpandeckuM CriocoOoM.

UucnoBble HEPABEHCTBA M UX CBOMCTBAa. HepaBEeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCHIIBHOCTD HEpaBEeHCTB. JIMHEHWHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJTHON NMEPEMEHHOM.

DOyHKUUN

[lonsitue ¢pynkiuu. OONacTh ONpeeNeHUs] U MHOXXECTBO 3HAUCHUN (DYHKIUU.
CrocoOsb1 3amanus QyHKIIHMA.

I'papuk Pynknuu. Yrenue cBoiicTB PyHkuuu no e€ rpaduxy. [Ipumepsr
rpauKoB QYHKIIHUI, OTPAXKAIOIINX PEATbHbIE TPOIIECCHI.



@OyHKIMK, ONUCHIBAIOIIME TPSIMYIO W OOpaTHYI MPOMOPIMOHATbHBIC
saucuMocTH, ux rpaduxn. ®yskuun y = X2, y = x3, y = VX, y=|x|. ['paduueckoe
pelLIEHUE YPABHEHUM U CUCTEM YPAaBHECHUU.

9 KJIACC

Yucjia ¥ BIYUCTCHUSA

PanvionanbHble 4ymMcla, WppallMOHAJbHBIE YHUCIIa, KOHEYHbIE W OECKOHEUHbIE
JecATUYHbIE poOou. MHOXKECTBO JCHCTBUTENBHBIX YHCEN, JNEHUCTBUTEIbHBIE YHCIIa
KaK OCCKOHEYHBIC JIECATUYHBIC IpoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBUE MEXIY
MHOKE€CTBOM JICMCTBUTENBHBIX YUCEN U KOOPJIMHATHOM MPAMOIA.

CpaBHeHue  JCHUCTBUTENIBHBIX  4YHCeN, apudmeTndyeckue  JACUCTBUS €
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3zMepbl 0OBEKTOB OKpYXAIOIIEr0 MHpPaA, JJIUTEILHOCTh TMPOIECCOB B
OKpPY’KarolIeM MHpE.

[TpubnmmxEHHOE 3HAYCHHE BEIWYWHBI, TOYHOCTHh NpHOIMKeHus. OKpyrieHue
yuces. [Ipukuika u oleHKa pe3yabTaToB BHIYMCICHUM.

YpaBHEHUS ¥ HEPABEHCTBA

JluneriHoe ypaBHeHHE. Permienne ypaBHEHUM, CBOASIIUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOISAIIUXCS K KBaJIpaTHBIM.
bukBagpatHoe ypaBHeHue. [IpuMepsl pemieHus ypaBHEHHM TPEThEU W 4YETBEPTOU
CTEINEHEW pa3IOKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHUH. PerieHne TEKCTOBBIX 3aaad
anreOpanyecKuM METOOM.

VYpaBHeHUEe ¢ OByMs MEpEMEHHBIMU M ero rpaduk. PemieHue cucrem AByX
JIMHEWHBIX YPABHECHUW C JBYMs NMEPEMEHHBIMHU. PellleHne CUCTeM ABYX YpaBHEHH,
OJIHO W3 KOTOpPHIX JIMHEWHOE, a Jpyroe — BTOpoW creneHu. [ 'padudeckas
UHTEpIpETALUsI CHCTEMbl YPABHEHUH C ABYMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anreOpandeckKuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuHEWHBIX HEPABEHCTB C OJHOW IepeMeHHOW. Pemienue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpartHele HepaBeHCTBa.
I'paduueckass wmHTEpHpeTansi HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMMU.

DyHKUUA

KBagpatnunas ¢ynkmus, e€ rpaduk u cBoiictBa. [lapabona, KOOpIUHATHI
BEPIIMHBI TapaboIbl, 0Ch CAMMETPHUH MTapaOOITBI.

Ipaduxu Gpyrkmumii: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| , u ux
CBOMCTBA.

YucaoBbie MOCAEI0BATEIbHOCTH U MPOrPeccHu



[loHsiTHE 4YUCIOBOM IOCIENOBATEIBHOCTUA. 3aJaHUE IOCIEHOBATECIBHOCTU
pPEKYppEeHTHOI popMynol u Gopmysoi N-ro yieHa.

Apudpmernyeckas u reomeTpuyeckas mnporpeccur. DopMmynbl N-ro 4YieHa
apu(pMETHUYECKON U T€OMETPUUYECKON MTPOrpecCcHii, CyYMMBbI IIEPBBIX NUJICHOB.

N300paxkeHne 4wieHOB apu(METUYECKOM U TEeOMETPUYECKOM mporpeccuit
TOYKAMU Ha KOOPAMHATHOM IUIOCKOCTHU. JIMHEHMHBIM M DKCIIOHEHIMAJBHBIM POCT.
Ci10HBIE IPOLICHTBHI.



INIJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA IHPOI'PAMMBI
YUYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJibTaThl OCBOCHHUS IPOrpaMMbl y4eOHOT0 Kypca «Anredpa»
XapaKTEPU3YIOTCH:

1) maTpuoTHYecKoe BOCIMTAHHUE:

IPOSIBJIEHUEM MHTEpECa K NPOLLIOMY U HACTOSLIEMY POCCUKMCKON MaTEMATUKH,
LEHHOCTHBIM OTHOLIEHUEM K JIOCTUKEHHUSIM POCCUHUCKUX MAaTEMAaTUKOB U POCCUMCKOM
MAaTE€MAaTHYECKON IIKOJbI, K UCIIOJIB30BAHUIO 3THX JOCTWKEHHUM B JPYTHX HayKax U
NPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJTHEHUIO OOS3aHHOCTEW Tpa)KAaHUHA W peaju3allid ero
npaB, IPEICTABICHUEM O MAaTEMAaTHUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3TUUHBIX
CTPYKTYp, SIBIICHHUH, MPOIEAYp TPa’KJAHCKOro OOIIecTBa (HampuMmep, BBIOOPHI,
ONPOCHI), TOTOBHOCTHIO K OOCYXJCHHIO OSTHYECKUX MPOOJEM, CBSI3aHHBIX C
OPaKTUYECKUM TPUMEHEHUEM JOCTHKEHUM HayKH, OCO3HAaHMEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B I€ATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHME:

YCTAHOBKOM HA AaKTUBHOE Y4YaCTHE B PEUIEHUHM NPAKTUYECKUX 3a/1ad
MAaTE€MAaTHYE€CKON HANpaBJIE€HHOCTH, OCO3HAHMEM BaXXHOCTU MAaTEMaTHYECKOIO
oOpa3oBaHUs Ha TPOTSHKCHUM BCEH JKU3HM U1 YCHEIIHOW Mpo¢heCcCHOHATBHON
NESTENBbHOCTA W Pa3BUTHEM HEOOXOJMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM HHIMBHUAYATBHOM TPACKTOPUH OOpa30BaHUS U >KMU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CHOCOOHOCTBIO K  SMOIIMOHAJIBHOMY M ACTETUYECKOMY  BOCIPHUITHIO
MaTeMaTHYECKUX OOBEKTOB, 3aJad, pEIIeHUH, pacCyKICHWH, YMEHHUIO BHJIETh
MaTeMaTU4ECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUA:

OpUEHTauuel B JEATEIbHOCTH Ha COBPEMEHHYK) CHUCTEMY Hay4HbBIX
IIpPEACTaBICHN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS 4YEJIOBEKA, MPUPOIBI U
o0miecTBa, TMOHMMAaHHEM MaTeMAaTUYeCKOM HayKu Kak c@epbl 4YeI0BEeUeCKOM
NEeSATENbHOCTH, 3TANoB €€ pPAa3BUTUS M 3HAYMMOCTH JUIsl Pa3BUTHA LUBWIA3ALMH,
OBJIAJICHUEM SI3BIKOM MATEMATHKH M MaTE€MaTHYECKOW KyJbTypOH KakK CpelCTBOM
MO3HAHUS MHpaA, OBJIAJACHUEM MPOCTEUINMMHU HaBBIKAMHM HCCJEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usnyeckoe BocnuTaHue, (opMuUpOBaHHE KYJbTYPBI 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TFOTOBHOCTBIO TMPHUMEHSITh MaTeMaTHYECKHEe 3HAHUS B HHTEpPECax CBOETO
3I0pOBbs,  BEJIEHHUA  30pOoBOro  oOpaza  Xu3HU  (3JOpOBOE  IHUTAHHE,
cOQJIaHCUPOBaHHBIA  PEXHUM 3aHATUH W OTHbIXa, peryjspHas (¢usnueckas
aKTUBHOCTD), COOPMHUPOBAHHOCTHIO HABbIKA pe(IIEeKCHUU, MPU3HAHUEM CBOETO IpaBa
Ha OIIKOKY M TAKOTO0 K€ MpaBa JPyroro 4yejoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHHE MaTEeMaTUYECKUX 3HAHUU I pEelIeHHs 3ajay B
00J1aCTH COXPaHHOCTH OKPYXAIOLIEH Cpebl, INIAHUPOBAHMS TOCTYIIKOB U OIIEHKU MX
BO3MOXXHBIX TIOCHEACTBUN HJisi OKpYXaroled Cpellbl, OCO3HAaHHUEM TIJI00ATbHOIO
XapakTepa HKOJIOTHYECKUX MPoOJIeM U MyTel UX pelieHus;

8) aganTanmms K M3MeHSIIOIMMCH YCJIOBUSIM COUMAJIbHOW W NPHPOIHOI
cpeabl:

TOTOBHOCTBIO K JIEUCTBHUSIM B YCIOBUAX HEOMPENEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO JESTeNIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Y JPYTUX JIIO/IeH, TPUOOPETATh B COBMECTHOM 1€ATEIHOCTH HOBBIE
3HaHUs, HaBBIKK U KOMIETEHIIMU U3 ONbITA APYTUX;

HEOOXOAMMOCThIO B  (POPMHUpPOBAHMM HOBBIX 3HAHUW, B TOM 4YHCIE
(GopMynupoBaTh UJEHU, NOHATHUSA, TUIIOTE3Bl 00 OOBEKTaX M SBICHUIX, B TOM YHCIIE
paHee  HEU3BECTHBIX, OCO3HaBaTh  Je(QUUUTBI  COOCTBEHHBIX 3HAaHUM U
KOMIIETEHTHOCTEH, INIaHUPOBATh CBOE Pa3BUTHUE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYyallMl0 KakK BbI30B, TpPEOYIOIIUH KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAEMBbIC
pelieHuss U JAeWcCTBUSA, (QOPMYIUPOBAaTH M OLIEHUBATh PUCKU M TOCIEACTBHUA,
(bopMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3zoBblesiornyeckueneicTBU:

e BBIABIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKKH MATEMaTUYECKUX
O0OBEKTOB, TOHATHUHA, OTHONICHWH MEXAY TOHATHIMH, (HOpMYyITUPOBATH
OTIpEJICNICHNs] ~ TIOHSATHH,  yCTAaHABIMBATH  CYIICCTBEHHBIM  MPHU3HAK
KiIaccu(UKaIy, OCHOBaHUS JJisi OOOOIIEHWS W CPAaBHEHUS, KPUTEPHUH
IPOBOJAMMOTO aHAIIN3A;

e BOCIpPUHUMATH, (OPMYTUPOBATH H  TPEOOPA3OBBIBATH  CYXKIACHUS:
yTBEpIUTEIbHBIE W OTPHIATCNIbHBIE, CIWHWYHBIC, YacCTHBIE W OOIMIHeE,
YCIIOBHEIE;



BBISIBIIAITH MAaTEMaTUYECKHE 3AKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEYUS
B (paKkTax, JaHHBIX, HAOJIOJCHUSIX U YTBEP)KICHUSX, Mpeiaratb KpUTEpUU
IUIS BBISIBJICHUS 3aKOHOMEPHOCTEH U IIPOTUBOPEUYNH;

JenaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTHUBHBIX M
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;

pa30bupaTh JOKa3aTeIbCTBA MAaTEMAaTUUYECKUX YTBEPKICHHUH (TpsIMblE U OT
OPOTUBHOI0), MPOBOJIUTH CAMOCTOSITENILHO HECIOXKHBIE J10KA3aTENbCTBA
MaTeMaTU4YeCKuX  (AKTOB, BBICTpaMBaTh AapryMEHTAIMIO, TMPUBOAUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh Ccroco0 pemieHus y4yeOHOM 3anayu (CpaBHUBATh HECKOJIBKO
BapUMAHTOB pEIICHMs, BbHIOUPATh HaumboJee MNOAXOAAIMI ¢ y4€ToM
CaMOCTOSITEJIbHO BBIJEICHHBIX KDUTEPHUEB).

ba3oBblencciienoBaTeIbCKeaeMCTBYA .

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIICIOBATCIIbCKUH WHCTPYMEHT IIO3HAHMS,
(GOopMyIHpOBaTH BOIMPOCH], (PHUKCUPYIOIIME NPOTUBOpEUne, Mpodiemy,
CaMOCTOSITCJIbHO ~ yCTAHaBIIMBaTh HCKOMOE U JaHHOE, (opMUPOBATH
THIIOTE3Yy, apTYMEHTHPOBATH CBOIO MTO3UIINI0, MHEHHE,

NPOBOJUTH IO CaMOCTOSITEIBHO COCTABICHHOMY TUIAaHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJBIIIOE MCCIEAOBAHUE 10 YCTAaHOBICHUIO O0COOCHHOCTEH
MaTeMaTHIECKOTO 00bEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOI;
CaMOCTOSITETFHO (OPMYJIMPOBATh O00OOIIECHUSI W BBIBOABI IO pE3yJIbTaTaM
NPOBEACHHOTO HAOIIOJCHUS, WCCIICIOBaHUS, OICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M O00OIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOIECCa, a TaKXKe BBHIJIBHTATh
IPE/IONI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

PabGora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M HW30BITOYHOCTh WHGOpMAINH, JTaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, AaHATM3UPOBATH, CHCTEMATH3UPOBATh W HHTEPIPETHUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpEICTaBICHNUS;

BbIOMpaTh ¢GopMy mpenacTaBiIeHUS HWHPOPMANMH W  WLIIOCTPUPOBATH
pemraemMbie 3a7ayMl  CXEMaMH, JWarpaMMaMd, WHOW Tpadukoil u ux
KOMOMWHAIIHSIMU;

OIICHWBATh HAAEKHOCTh HMHPOPMAIMHA TIO KPUTEPUAM, TPEII0KEHHBIM
yauTesIeM Wi chopMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTI/IBH]:IQYHI/IBepCaHLHLIeyqeﬁﬂbleIleﬁCTBHﬂ:

BOCIIPUHUMATH U (DOPMYIUPOBATH CYKACHUS B COOTBETCTBUU C YCIOBUSIMH U
UesIMU OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUYKY 3PEHUS B



YCTHBIX M TIHCHbMEHHBIX TEKCTaxX, JaBaTh MOSCHEHHS TI0 XOIy peEIICHUS
3aJ1a4yu, KOMMEHTHUPOBAThH MMOTYUYEHHBIN pE3ysIbTaT;

B X0Ji¢ OOCY)XJICHHsI 3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIAE€MOM TEMBI,
poOJIeMBI, pelraeMoi 3a/lay, BBICKA3bIBATh WJCH, HAIICJIICHHBIC Ha IOWCK
pEIICHMS, COTIOCTABIISATh CBOU CYKJICHHSI C CY)KISHUSIMHU JIPYTUX YIaCTHUKOB
nuanora, OOHApYyXUBAaTh pa3IM4Me U CXOACTBO TMO3HUIIUNA, B KOPPEKTHOM
dbopme hopmMyIUpOBaThH pa3HOTIACHS, CBOM BO3PAYKEHUS;

NPEJICTABIIATh PE3YJIbTAThl PEIICHHS 3aJa4d, SKCIICPUMEHTA, UCCIICIOBAHMSI,
IIPOEKTa, CAMOCTOSITENILHO BhIOMpATh (hopMaT BBICTYIUICHHUS C YYETOM 3aj]1a4
NIPE3CHTAIIMU U OCOOCHHOCTEH ayIUTOPHH;

MOHMMATh W KMCIOJb30BaTh MPEUMYIIESCTBA KOMAaHIHON W WHIUBHUIYATbHOU
paboThI MPU PEIICHUH YICOHBIX MAaTEMaTHYCCKUX 3a/1a4;

NPUHUMATh IIEJIb COBMECTHOM JCSITCIIBHOCTH, IJIAaHUPOBATh OPTraHHU3aIUIO
COBMECTHOW pabOThI, pacmpeicisiTh BHJIBI padOT, JIOrOBapHUBATHCH,
00CYXXIaTh MPOIECC W pe3yiabTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKHUX
JIIO/IEH;

y4acTBOBaTh B TPYIIOBBIX (opMax paboTel (0OCyXaeHHs, OOMEH
MHEHUSIMU, MO3TOBBIE IITYPMBI U IPYTHE), BHIIOIHITH CBOIO YaCTh PabOTHI U
KOOPJMHUPOBATH CBOM JIEUCTBUA C IPYTMMHU WIEHAMHU KOMaH/IbI, OIIEHUBATh
KayecTBO CBOEr0 BKJIaJa B  OOHIMM  MPOAYKT 1O  KPUTEPUSM,
c(hOpMYIHMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHUSI.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBJIATH IUUIAH, aJTOPUTM PEUICHUS 3afadyu (WM €ro
4acTh), BBHIOMpPATh CHOCOO pEIICHHS C YYETOM HMEIONIMXCS PECypcoB U
COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEeHTUpPOBaTh M  KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOM HH(POPMAIIUH.

CaMOKOHTpO.HI), IMOIHMOHAJIbHbIHNHTE/JIEKT:

BJAJETh CIIOCO0AMU CaMOIPOBEPKH, CAMOKOHTPOJISL Ipoliecca U pe3yJibTarTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PELICHUM 3a/1a4H,
BHOCUTh KOPPEKTHBBI B JEATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTH MOCTABICHHON LENU U
YCIOBUSIM, OOBSICHATb NPUYMHBI JOCTUKEHUS WM HEJOCTUKEHUS IIENH,
HaxOJIUTh OLIKUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATDBI



K xonmy oOyuenus B 7 KjacceoOyyaromMUiics TONYUYUT CIEAYIOLIUE
MpeAMETHBIE PE3YJIbTATHI:

Yucjia ¥ BIYUCTCHUSA

BoinonHsATh, coyeTass yCTHbIE M NHUCBMEHHBIE NPUEMBI, apu(PMETHUYECKUE
JEUCTBUS C PAIMOHAIBHBIMHU YHCIIAMHU.

HaxonuTh 3HaueHUs] YHCIOBBIX BBIPAKEHUHN, NPUMEHSATH Pa3HOOOpa3HbIE
crocoObl ¥ TPUEMBI BBIYMCIICHUSI 3HAYEHUM APOOHBIX BBIPAKEHUH, COIEp KalInX
OOBIKHOBEHHBIE U JIECATUYHBIE APOOH.

[lepexonuth OT OoaHOW (HOPMBI 3amMUCH YUCENl K JPyrou (mpeoOpa3oBHIBATH
JECATUYHYIO IpoObh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUYHYIO, B YACTHOCTH
B OECKOHEUHYIO JIECATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSIOYMBATH PAllMOHAJILHBIC YUCIIA.

OKpyrJIsTh yncna.

BrINOTHATh MPUKUIKY W OIEHKY pe3yJibTaTa BBIUUCICHHH, OLICHKY 3HAYCHHI
YUCJIOBBIX BBIPOKCHUH. BBIMONHATE JCHUCTBUS CO CTENEHSAMH C HaTypaJbHBIMH
MOKa3aTeJISIMU.

[IpuMeHATh TPU3HAKKA JETUMOCTH, Pa3I0KEHUE HA MHOMXKUTEIU HATypaJbHBIX
YHUCEN.

Pematb mpakTHKO-OpPUEHTHUPOBAHHBIE 3a7adyM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPUHUOHATIBHOCTBIO BEJIWYUH, MPOLEHTAMU, WHTEPIPETUPOBATH
pe3yabpTaThl pelIeHusl 3a7ad C YYETOM OTPaHUYEHHH, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJireOpanvecKne BbIpasKeHHU s

Hcnonb3oBaTh anreOpandeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATD €€ B
IpoIecce OCBOCHHS y4eOHOT0 MaTepuaa.

HaxonuTe 3HaueHuss OYKBEHHBIX BBIPAKEHUN TpU 3aJaHHBIX 3HAYCHUAX
MEPEMEHHBIX.

BoinonHATh npeoOpa3zoBaHus LEIOT0 BhIPAXXEHUSI B MHOTOWICH NPUBEICHUEM
MOOOHBIX CJIATa€MbIX, PACKPBITHEM CKOOOK.

BbINONHAT YMHOXKEHHE OJHOYIEHA Ha MHOTOWIEH W MHOTOWIeHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYJIIBI KBAJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcyliecTBasATh Pa3lOKEHUE MHOTOWIEHOB HA MHOXHUTEIU C MOMOIIbBIO
BBIHECEHHS 32 CKOOKHU OOIIEro MHOKUTENS, TPYNIUPOBKH ClaraéMbiX, MPUMEHEHUS
dbopMyIT COKpaEHHOTO YMHOKEHHUS.

[TpumensaTs mpeoOpa3oBaHUss MHOTOYJICHOB JIJIsl PEIICHUSI Pa3IUYHBIX 3a/1a4 U3
MaTeMaTHKU, CMEXXHBIX MTPEAMETOB, U3 PEAIbHON MPAKTUKHU.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATYpajJbHBIMU TNOKA3aTEISIMUA IS
npeoOpa3oBaHusl BEIPAKCHHIA.

YpaBHeHUS 1 HEPABEHCTBA



Pemate nuHElHBIE ypaBHEHHUS C OJHOM NEPEMEHHOM, NPUMEHssA IIpaBuia
Nepexo/ia OT UCXOJHOIO YPaBHEHUS K paBHOCHIbHOMY emy. [IpoBepsTs, sBnsercs nu
YHCIJIO KOPHEM YpaBHEHHUSI.

[IpumensaTh rpaduueckre METOAbl MPHU PEUICHUH JIMHEWHBIX YpaBHEHUN M HUX
CUCTEM.

[lonOupaTe mnpuMepsl Tap YHCEN, SBISIOLIMXCS pEUICHUEM JMHEHHOTO
YPaBHEHHSI C IBYMS IIEPEMCHHBIMHU.

CTpouTh B KOOPAUHATHON TJIOCKOCTH TpaduK JTUHEHHOTO YpaBHEHHUS C JIByMS
NIEPEMEHHBIMH, MOJIB3YSICh TPaUKOM, IPUBOAUTH TIPUMEPHI PEIICHUST YPABHCHHUS.

Pemath cucTeMbl IBYX JIMHEWHBIX YPaBHEHUH C JIBYMS TIEPEMCHHBIMU, B TOM
quciie rpaguyecku.

CocTaBisiTh W peliarb JUHEHHOE YpPAaBHEHHE WM CHUCTEMY JIMHEHHBIX
YPaBHEHHI 1O YCJIOBUIO 3aJa4yl, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3aJlayy TOJy4YEeHHBIN pe3yJIbTar.

DOyHKUUHA

N300paxkaTh Ha KOOPJIHMHATHON MPSAMONM TOYKH, COOTBETCTBYIOIIWE 3aJIaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, UHTEPBAJIbI, 3aMIUCHIBATh YMCJIOBBIE MPOMEXKYTKH Ha
anredpanvyecKkoM S3bIKE.

OtmeyaTh B KOOPAMHATHOM TUIOCKOCTH TOYKH MO 3aJlaHHBIM KOOPJMHATaM,
CTpOUTh rpaduku TuHEeHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUHN Y = [X|.

OnuceiBaTh € TOMOIIBIO (PYHKIUMH HM3BECTHBIE 3aBUCUMOCTH  MEXIY
BEJIMYMHAMH: CKOPOCTb, BpEMs, pACCTOSHUE, II€HA, KOJMYECTBO, CTOUMOCTD,
IIPOU3BOUTEIBLHOCTD, BpeMsi, 00bEM pabOTHI.

HaxoauTe 3HaueHue QyHKIMM 110 3HAYEHUIO €€ apryMeHTa.

[Torumares rpaduyueckuii cmoco0 MNPENCTABICHUS M aHalu3a HWHQPOpMAIIUH,
U3BJIEKATh U MHTEPIPETUPOBATH HHPOPMALIUIO U3 TPAPUKOB PEATbHBIX MPOILIECCOB U
3aBUCHMOCTEM.

K xonmy oOydyennss B 8 KkiacceoOydaromuiicss TOMYYUT CJECAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Yucsa 1 BBIYUCICHUSA

Hcnonb3oBaTh HayaldbHBIC MPEJCTABICHUS O MHOXKECTBE JCHCTBUTEIBHBIX
quCeNl I CpaBHEHHS, OKPYIJICHHS] W BBIUYMCICHUH, W300pakaTh JCHCTBUTEIIbHBIC
YUCJla TOYKAMU Ha KOOPAWUHATHOU MPSIMOU.

[IpumeHsaTs TOHATHE apU(PMETHYECKOTO KBAJPATHOTO KOPHSA, HAXOJUTh
KBaQ/IpaTHbIE KOPHHW, HCIOJB3yS TPU HEOOXOIUMOCTH KaJbKYJISATOP, BBHIMOIHATH
npeoOpa3oBaHusl BBIPAKCHHM, COACPXKAIIMX KBAaJApPaTHBIE KOPHHU, WCHOIB3YS
CBOWCTBA KOPHEMN.

Hcnonp3oBaTh 3amucu OONBIIUX W MaJbIX YUCENT C TOMOIIBIO JIECSITHYHBIX
npobeit u creneHei ynucia 10.



Adredpandeckne BbIpasKeHHsI

[IpuMeHAT, TOHSATHE CTEMEHW C  IEeJIbIM  TOKa3aTeleM,  BBIMOJIHATH
npeoOpa3oBaHUs BRIPAKECHHM, COJIEPIKAITUX CTETICHHU C LEJIBIM MTOKa3aTesIeM.

BBITIOJTHATE TOXKIECTBEHHBIC MPEOOPa30BaHUS PAIMOHAIBHBIX BBIPAXKCHUN Ha
OCHOBE TIPaBWJI JEHCTBUM HaJ MHOTOWICHAMHU U alIreOpandecKUMM APOOSMH.

PacknanpiBaTh KBaApaTHBIN TPEXUIICH HA MHOKUTEIU.

[TpumeHsATs TpeoOpa30BaHUs BBIPAKCHHUH I PEIICHHS Pa3IMYHBIX 3a/1a4d M3
MaTEMaTUKH, CMEKHBIX MTPEJAMETOB, U3 peaabHOU MPAKTHKH.

YpaBHeHUsS M HEPABEHCTBA

Pemats nuHeElHBIC, KBaJpaTHbIC YpPaBHCHHS W PaIlMOHAIBHBIC YpaBHCHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C JIBYMS IIEPEMCHHBIMHU.

[TpoBoauTH TpOCTEHIIME HCCIASAOBAHUS YPaBHCHHHW W CUCTEM YpaBHEHUH, B
TOM YHCJIE C TPUMEHEHHUEM rpaduIeCKUX MPEACTABICHUN (YCTaHABIUBATh, UMEET JIH
ypaBHEHHUE WM CUCTEMa YPaBHEHUN PEIIEHUsI, €CJIM UMEET, TO CKOJIBKO, U TIpoUee).

[lepexonuth OT ciaoBecHOW (OPMYJIMPOBKU 3ajaun K e€ anreOpandeckon
MOJCIH C TIOMOIIBI0O COCTaBJICHWsS YpaBHEHUS WM CHUCTEMBbl ypaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ[a4M MOTYYEHHBIN pe3yinbTar.

[IpuMeHsATH CBOMCTBAa YHUCIOBBIX HEPABEHCTB JJII CPABHEHHS, OLICHKH, pelllaTh
JUHENHBIE HEPABEHCTBA C OJHOM MEPEMEHHON U MX CHUCTEMBI, 1aBaTh rpaduyecKyro
WLUTIOCTPAIIMIO MHOXKECTBA PEIICHUI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[lorumaTe ¥ HMCHONB30BATh (DYHKIIMOHATBHBIE TMOHATUS W S3bIK (TEPMHHBI,
CUMBOJIMYECKHE O0003HAYCHUSI), OMNPEACNATh 3HauYeHHWE (PYHKIUU 10 3HAYCHHUIO
apryMeHTa, oNpeessaTh CBOMCTBa GYHKIMU 110 €€ Tpaduky.

CtpouTth rpaduku JIeMEHTaAPHBIX (PYHKIIUNA BUAA:

y = k/X, y = %2,y =x3,y = |X|, ¥ = VX, OIIHCHIBATH CBOHCTBA YHCIOBOH DYHKIIHH
o e€ rpaduky.

K xonmy oOydyennss B 9 KjacceoOyJarOmMiics TOMYYUT CIEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Yucsa 1 BBIYUCICHUSA

CpaBHUBATH U YIOPSIOYNBATH PAIIMOHATLHBIC M HPPAIIMOHATLHBIE YHCTIA.

BreimonHaTh apudMeTndecKkue NEUCTBUS ¢ PAIMOHAIBLHBIMU YUCIAMH, COYeTas
YCTHBIC W THCHMEHHBIC TMPHUEMBI, BBITIOJHATH BBIYHCICHHUS C HPPAIMOHATBHBIMU
YHCIIAMH.

HaxomuTe 3HaueHUs CTENeHel ¢ IEeNbIMUA MOKA3aTesIMA U KOPHEH, BBIYUCISTh
3HAYEHUS YUCJIOBBIX BBIPAKCHUH.

OxkpyrasTh JEUCTBUTENBHBIC YHCJA, BBITIONHATh NPHUKUAKY pe3yJibTara
BBIUYKCJICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUI.

YpaBHeHHUs U HEPABEHCTBA



Pemrate nuHelHbIE U KBAaJpaTHbIE YPABHEHUS, YPABHEHHUS, CBOISIIMECS K HUM,
pocTelne ApOOHO-PAllMOHATIBHBIE YPABHEHHUS.

Pemate cucremMbl ABYX JIMHEHWHBIX YPaBHEHUW C JBYyMs IIEPEMEHHBIMU U
CUCTEMBI JIBYX YPABHEHUN, B KOTOPBIX OJHO YPABHEHUE HE ABIISIETCS JTUHEUHBIM.

Pemate TekcTOBBIE 3ajauM  anreOpanueckuM CIocoOOM C  MOMOIIBIO
COCTaBJICHUSI YPAaBHEHUS WJIM CUCTEMBI JBYX YPABHEHUH C JBYMS IIEPEMEHHBIMMU.

IIpoBOaUTE MPOCTEHINE WMCCICAOBAHUS YPAaBHEHUW U CUCTEM YpPaBHEHUH, B
TOM YHCIIE C IPUMEHEHUEM rpaduiyecKuX MpeACTaBlIeHU (yCTaHABIUBATh, UMEET JIU
yYpaBHEHHE WJIM CUCTEMA YPABHEHHM pellIeHusl, €CIIH UMEET, TO CKOJIBKO, U MTPOYEe).

PemaTte nuHelHbIE HEpAaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300paxkaTh
pElIEHNE HEpPaBEHCTB Ha YHWCIOBOM MPSIMOM, 3alKChIBaTh PELICHHE C IMOMOIIbIO
CHUMBOJIOB.

Pemate cucTeMbl TMHENHBIX HEPABEHCTB, CUCTEMbBl HEPABEHCTB, BKJIIOYAIOIIHE
KBaJIpaTHOE HEPABEHCTBO, M300pakaTh PEIlIEHUE CUCTEMbl HEPABEHCTB Ha YHCIIOBOM
IpsIMOM, 3aMUCHIBaTh PELIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEUIEHUN PA3JIMYHBIX 3a]1a4.

DOyHKUUHA

Pacno3HaBaTh (QyHKIMM H3y4eHHbIX BUAOB. Iloka3blBaTh cXeMaTHYECKU

pacroioKeHre Ha KOOPAMHATHOM IJIOCKOCTH TpadukoB GyHKIMIA Buaa: Y = kX, y =
kx + b, y = kix,y = ax2 + bx + ¢, y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3HaUYeHHIA
K02()PHUITMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKITHIA.

Crpouth W u300pakaTh CXeMaTHYCCKH T'paduKH KBaIpaTHIHBIX (YHKIIHH,
OINMMCHIBATh CBOMCTBA KBAJPATUUHBIX (PYHKIUH 1O UX Tpaduxam.

PacrioznaBaTth kBampaTH4Hyro (GYHKIHUIO 1O (GopMye, MPUBOAUTH MPUMEPHI
KBaIpaTUYHBIX QYHKIIUNA U3 peaTbHOU KU3HU, QU3UKH, TEOMETPHH.

YucaoBble M0CJI€10BATEILHOCTH U MPOTrPecCUuu

PacriozHaBaTh apuMeTHYECKYI0 M TEOMETPUUYECKYIO MPOTPECCUU TPU Pa3HBIX
crioco0ax 3a1aHusl.

BeImONHATS  BBIYKMCIIEHHWS C  HUCIOJIB30BaHMEM  (QopMyn N-TO  YiIeHa
apuPMETHIECKON U TEOMETPUUECKON TTPOTPECCHI, CYMMBI TIEPBBIX N YJICHOB.

N300pakaTh 4I€HBI TOCIAEAOBATENBHOCTH TOYKAMH HA KOOPJIWHATHOMN
MJIOCKOCTH.

PemaTs 3ama4n, cBsI3aHHBIE C YUCIOBBIMH TIOCIEA0BATEIIBHOCTSIMU, B TOM YHCIIE
3alayl U3 pEATbHOW JKH3HU (C WCIONB30BAHUEM KaIBKYJISTOpa, HU(POBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoimyecTBo4acos DJIeKTPOHHbIE
HaumeHoBaHue
Ne (uudpossbie)
pa3zaejioB Kourpoububiep | [IpakTuyeckue
n/n Bcero o0pa3oBaTebHbBIEpeCyp
TEMIPOrpaMMhbI a00ThbI padoTsI CBI
Yucna n
1 BBIYHCJICHUSL. o5 1 bubaunoreka [IOK
PanvonaneHbie https://m.edso0.ru/7f415b90
yucna
9 Anrebpanyeckue 97 1 bu6anoreka [IOK
BBIPAXKCHUS https://m.edsoo.ru/7f415b90
3 YpaBHeHud 1 20 1 bubnuorexka [JOK
HEpaBEHCTBA https://m.edsoo.ru/7f415b90
Koopaunats! n
4 rpadmKn 24 1 bu6mmnorexa [JOK
P ' https://m.edso0.ru/7f415b90
OyHKIMU
5 [ToBTOpEeHME M 5 1 bubmmorexa [{TOK
00001eHune https://m.edsoo.ru/7f415b90
OBILEE
KOJIMYECTBO
YACOB I10 102 > 0
I[TPOTPAMME



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

8 KUIIACC

KoauuecTtBouacoB DJIeKTPOHHBbIE
HaumeHoBaHuepasna
Ne (uudposbie)
€JIOB H Kontpoabsnbl | IlpakTHyeckue
n/n Bcero o0pa3oBaTejibHBIEP
TEMIIPOrpaMMbl epadoThI padoThbI
ecypchbl
bu6mmoreka [{OK
Yucna 1 BEIYUCIICHUS.
1 15 https://m.edsoo.ru/7f417
KBagparusle kopHu
afg8
Yucna v BEIYUCIICHHUS. bubmmoreka [{OK
2 CreneHs ¢ 1eNbIM 7 https://m.edsoo.ru/7f417
MoKazaTesiemM af8
AnrebpandeckueBbipa bubnuoreka [IOK
3 KEHUS. 5 1 https://m.edsoo.ru/7f417
KBanpaTHbIATpEXUWICH af8
AnrebpandeckueBbIpa bubnuoreka [JOK
4 JKECHHUSL. 15 1 https://m.edsoo.ru/7f417
AnreGpanyeckasgpoob af8
YpaBHeHud u
bu6moreka [IOK
HEpPaBEHCTBA.
5 15 1 https://m.edsoo.ru/7f417
KBanpaTtHbie a8
ypaBHEHUS T
YpaBHeHU U bubnuoreka [IOK
6 HepaBeHcTBa. CHCTEMBI 13 https://m.edsoo.ru/7f417
ypaBHEHU I af8
YpaBHeHUs 1 bubnuoreka [JOK
7 HEPaBCHCTBA. 12 1 https://m.edsoo.ru/7f417
HepapeHncraa af8
Dymium bubmuoreka [JOK
8 ’ 5 https://m.edso0.ru/7f417
OCHOBHBICTIOHSTUS
afg
bubmuoreka [JOK
DOyHKIUY.
9 9 https://m.edsoo.ru/7f417
UucnoBeiepyHKITUU
afg
TMoBTODGHIE 1 bubmuoreka [JOK
10 P 6 2 https://m.edsoo.ru/7f417
00001IeHNe
afg
OBILEE KOJIMYECTBO 102 6 0
YACOB I10 ITPOT'PAMME



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
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

KoauuecTtBouacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHuepasae
(uudposbie)
n/ | JoBH Koutpoabubl | [IpakTuyeckn
Bcero o0pa3oBaTejibHbIEpE
n TEMIIPOrpaMMbl epadoThI epadoThI
CypChI
bu6mmoreka [{OK
Yucna 1 BBIYUCIICHUS.
1 N 9 https://m.edsoo.ru/7f419
JlelicTBUTENbHBIC YHCTIA
dog
YpaBHeHud u
HeDABEHCTEA bu6mmoreka [{OK
2 P i . 14 1 https://m.edsoo.ru/7f419
VYpaBHEHHUs C OHOU 408
IIEPEMEHHOMN o
YpaBHeHud u bubnuorexa [JOK
3 HepaBeHCTBa. CHCTEMBI 14 1 https://m.edsoo.ru/7f419
ypaBHEHUU dos8
YpaBHeHud u bubnuorexa [JOK
4 HEPaBCHCTBA. 16 1 https://m.edsoo.ru/7f419
Hepasenctpa dos
bu6moreka [IOK
5 OyHKIHMH 16 1 https://m.edsoo.ru/7f419
dos
YucnoBelenocieaoBare Bubmmorexa [IOK
6 A 15 1 https://m.edsoo.ru/7f419
JBHOCTHU
dos
IToBTOpEHME, bubnuorexa [JOK
7 0000111EHME, 18 1 https://m.edsoo.ru/7f419
cUCTeMaTU3alusI3HaHUu dog
OBILEE KOJIMYECTBO 102 6 0
YACOB I10 ITPOT'PAMME



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

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

7 KIIACC

KozmpoBepﬂeMorope3yﬂbTaTa

IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThHI 0CBOCHUS
OCHOBHOI1 00pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT'O
0011ero 06pa3oBaHus

Yucna ¥ BEIYMCIIEHUS

1.1

BI)IHOJ'IHSITI), coucTass YCTHBIC W IIHCHBMCHHBIC HpI/IéMI)I,

apI/I(l)MeTI/I‘-IeCKI/Ie )IGfICTBI/ISI C paqMOHaJIbHBIMHU YUCIIaMU

1.2

Haxonuth 3HaueHUs YUCIIOBBIX BBIPAKEHUM, TPUMEHSATH
pazHooOpa3Hble CHOcOObl W TPUEMBI  BBIYHUCICHUS
3HaUE€HUN  JPOOHBIX  BBIPAKEHUH,  COAEpIKALIUX

OOBIKHOBEHHBIE U JIECATUYHBIC TPOOH

1.3

[TepexoauTh OT OomHOW (OPMBI 3alUCH YHCEN K APYrou
(mpeoOpa3oBBIBATH JECATUIHYIO IpoOb B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JCCITHYHYIO, B

YaCTHOCTH, B OECKOHEUHYIO JCCATUIHYIO IPOOb)

1.4

CpaBHI/IBaTB " YIIopsaA04YuBaTh palliOHAJIbHBIC YK ClIa

1.5

OkpyrisTeuncia

1.6

BoimonHATe  NPUKUAKY U OLEHKY  pe3yibTaTa
BBIUMCIICHUH, OLIEHKY 3HAYCHHUI YHCIOBBIX BBIPAXKEHUI.
BoinonHAThASHCTBUSICOCTEICHAMU C

HaTypaJIbHbBIMUIIOKA3aTCIAMU

1.7

HpI/IMCHHTL IpU3HaKu ACIIMMOCTH, Pa3JI0OKCHUC Ha

MHOJKHUTCJIM HATYpaJIbHBIX YHUCCII

1.8

Pemars [IPAKTUKO-OPUEHTUPOBAHHBIE 3aJ1a4u,
CBSI3aHHBIC C OTHOIIIEHHUEM BEJIMYHUH,
MIPONOPLIMOHATBHOCTHIO BEIIMUMH, MPOLIEHTaMH,
MHTEPIPETUPOBATh PEe3yibTaThl pEUICHUS 3aJady ¢
y4€TOM OrpaHUYEHMH, CBSA3aHHBIX CO CBOWCTBaMHU

paccMaTpuBaCMbIX 00BEKTOB

Anr e6paI/I‘-IeCKI/IeBLIpa)KCHI/I$I




2.1

Hcnonb3oBare  anreOpandeckyl0 TEPMHHOJIOTHUIO U
CUMBOJIUKY, IpPUMEHSATh €€ B IPOLECCE OCBOCHHUSA

yueOHOro Marepuaina

2.2

Haxomute 3HadeHuss OyKBEHHBIX BBIPRKEHUH TIpU

3aIaHHbIX 3HAYCHHUAX IICPEMCHHBIX

2.3

BeimoyHATE  TIpeoOpa3oBaHUsl IEJOTO BBIPAKEHHUS B
MHOTOYIEH TPUBEJACHHEM TMOJOOHBIX  ClIAraeMBIX,

pacKpbITHEM CKOOOK

24

BBINONHATE YMHOXKE€HHE OJIHOWIEHA HAa MHOTOYIECH H
MHOTOYJI€HA Ha MHOTOYJIEH, NPUMEHITh (OPMYIIBI

KBaZpaTa CyMMBbI U KBaJipaTa pa3HOCTHU

2.5

OcyIIecTBIATh pas3oxeHue MHOTOYJIEHOB Ha
MHOYUTEIN C IIOMOIILI BBIHECEHUS 3a CKOOKH OOIIEro
MHOXHTCIIA, l"pyr[l'[I/IpOBKI/I cJlara€MbIX, HpI/IMeHeHI/ISI

bopMyI COKPALIEHHOTO YMHOKEHUS

2.6

[Tpumensitb  mpeoOpa3oBaHHsl ~ MHOTOWIEHOB IS
pelIeHUs pa3InYHbIX 3a7ad U3 MaTeMaTHKH, CMEXHBIX

IPEIMETOB, U3 pealbHOM MPaKTUKU

2.7

Hcnonb30BaTh CBOMCTBA CTENEHEW € HATypalbHBIMU

IIoKa3aTeiIsAMHu IJIs Hp€O6pa3OBaHI/I5I BI)Ipa)KCHI/Iﬁ

YpaBHEeHHS 1 HEPABEHCTBA

3.1

Pemate nuHelHBIE ypaBHEHHSI C OJHOW IEPEMEHHOM,
NpUMEHsIsl IPaBUJIa MEepexo/ia OT UCXOJAHOTO YPAaBHEHUS
K PaBHOCHIILHOMY emy. [TpoBepsTs,

ABJIICTCAIINYINCIIOKOPHEMYPABHCHU A

3.2

[IpumensaTs rpaduyeckue METOAbI MPH  PELICHUH

JIMHENHBIX YPAaBHEHUI U UX CUCTEM

3.3

HO)I6I/IpaTL IIpUMEPbI mnap YHuCClI, SABJIAIOIIUXCS
peHICHUCM JIMHEMHOTr O YpaBHCHHUA C ABYMS

NEPpEMCHHBIMU

3.4

Ctpouth B  KOOPAMHATHOM  IUIOCKOCTH  Tpaduk
JUHEMHOIO ypaBHEHUS C JIByMS II€PEMEHHBIMU;
HOJIB3YACh TpapUKOM, MPUBOIUTH IMPHUMEPHI pEIIeHUs]

ypaBHEHHUS




3.5

Pemwars cucremsl IByX JUHEHHBIX YPaBHEHHUU C JByMs

[IEPEMEHHBIMH, B TOM YHUCIIE TPaPUUECKH

3.6

CocraBisaTh W pemath JIMHEHHOE YpaBHEHHE WIH
CUCTEMY JIMHEWHBIX YpPaBHEHMI IO YCJIOBHUIO 3a/ayy,
WHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM

3a/1a4¥ ITOJY4ECHHBIN pe3ynbTaT

Koopnunats! u rpapuku. OyHkuuu

4.1

N300paxkaTh Ha  KOOpAWMHATHOM MpPSIMOW  TOYKH,
COOTBETCTBYIOIIIME  3aJaHHBIM KOOpJAMHATaM, JIy4H,
OTpPE3KH, MHTEPBAJIbL, 3alUChIBaTh YHUCJIOBBIE

MMPOMEKYTKH Ha alIreOpanyecKoOM SI3bIKE

4.2

OTrMmedaTh B KOOPJAWMHATHOW IUIOCKOCTH TOYKH IO

3aIaHHBIM KOOpAWHAaTaM

4.3

Crpoutbs rpaduku JuHEWHbIX ¢QyHKOUA. CTpouTh

rpaduk QyHkIuM Yy = [X|

4.4

OmnuceiBaTh ¢ MOMONIBIO  (PYHKIHMI ~ W3BECTHBIC
3aBHCHUMOCTH MEXAY BEJIUYHMHAMHU: CKOpPOCTh, BpEMs,
paccTosiHue, LIEHY, KOJIMYECTBO, CTOUMOCTb,

MPOU3BOIUTEILHOCTD, BpeMsi, 00bEM paboThI

4.5

Haxomuth 3HaueHue (QyHKOMM 10 3HA4YEHUIO €€

aprymeHra

4.6

[Tonumarps rpaduueckuii crmoco0 MPENCTaBICHUS HU
aHayM3a MHQOpPMAINK, U3BJIEKATh U MHTEPIPETUPOBATDH
uHbOpMaIMI0 U3 TpapuKOB peaTbHBIX MPOIECCOB H

3aBUCUMOCTEHN

8 KUIACC

Koanposepsiemorope3syabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHUSA
OCHOBHOI1 00pa30BaTeJIbHOI NPOrPaMMBbl OCHOBHOI'O
0011ero oopa3oBaHus

Ywucia ¥ BEIYUCICHUS

1.1

Hcnonp30BaTh HavyallbHBIC MMpEACTaBJIICHHUA O MHOXCCTBC

JE€NCTBUTEIIPHBIX YHCEN IS CpaBHCHUS, OKPYIJICHHUA U




BBIUMCIICHUH, W300paxarb JCUCTBUTENBHBIC 4YHCIA

TOYKaMH Ha KOOPJAUHATHOU IIPSIMOU

1.2

[IpuMeHsAT, TOHATHE apUPMETHYECKOTO KBaJPATHOTO
KOpHs, HaXOJWTh KBAJApPAaTHBIE KOPHHU, HCIIOJb3YS IIpU
HE00X0IMMOCTH KaJIBKYJISATOD, BBIIIOJIHSTH
peoOpa3oBaHUsl BRIPAKEHUM, COJIEpKaIINX KBaJApaTHbIE

KOPHHU, UCIOJIb3ysl CBOMCTBA KOPHEMN

1.3

Hcnonp3oBare 3anmuch OONBIIMX YW MAJBIX YHCET C

MOMOUIBIO AECATUYHBIX JIpo0eil u creneHei uncna 10

AnrebpandecKueBbIpaKEHU

2.1

[IpuMeHATh MOHSATHE CTENEHW C LEIbIM IOKa3aTelleM,
BBITIOJIHATH MpeoOpa3oBaHUsl BBIPAKEHUM, COAEpKalUX

CTCIICHHU C ICJIBIM IIOKa3aTCJIEM

2.2

BrimonHaTe TOXXJIECTBEHHEIE npeoOpa3oBaHus
palMOHANBHBIX BIPAXKEHUH HA OCHOBE MPABUII ACUCTBUI

HaJl MHOTOWICHAMH M aITeOpandecKuMHU JIPOOsSIMH

2.3

PacknanbiBath KBagpaTHBIA TPEXUICH HA MHOKUTETH

2.4

[IpumensaTs mpeoOpa3oBaHMs BBIPAKCHHUH ISl pEIICHUS
Pa3IUYHBIX 33/1a4 U3 MaTeMaTHKH, CMEKHBIX MTPEIMETOB,

U3 pealibHOM NMPaKTUKU

YpaBHEeHHS 1 HEPaBEHCTBA

3.1

Pemate  nuHeiiHble, KBaJpaTHbIE  ypaBHEHHUS H
palfioHalbHbIE YpaBHEHMS, CBOJSIIMECS K  HUM,

CUCTCMBI JIBYX ypaBHCHI/Iﬁ C ABYMs IICPECMECHHBIMU

3.2

[IpoBoauTh mpocTeiie HCCAeAOBaHUS YpaBHEHUN U
CUCTEeM YpaBHEHUU, B TOM 4HCIE C MPUMEHEHHEM
rpaduueckux npeacraBieHuil (yCTaHABIUBATh, UMEET JIH
YpaBHEHUE WIM CHUCTEMa YpPAaBHEHWH pELIEeHUs, €ClH

HMECT, TO CKOJIBKO, U npoqee)

3.3

[lepexoauts OT croBecHOW (HOPMYIMPOBKHU 3a7auul K €&
anreOpanyeckoil MOJAETM C TOMOIIBIO COCTaBJICHUS
YpaBHEHHMS WIM CUCTEMbI YPaBHEHUN, HHTEPIPETUPOBAThH
B COOTBETCTBUU C KOHTEKCTOM 3aJaud IOJIyYEHHBIN

pe3yabTaT




3.4

IIpuMeHATH CBOMCTBA YHCIOBBIX HEPABEHCTB
CPaBHEHUs, OLICHKH, PEIlaTh JIMHEWHbIE HEPAaBEHCTBA C
OJTHOM NIEPEMEHHOH M UX CUCTEMBI, 1aBaTh rpauIecKyro
WUIFOCTPALIMI0  MHOKECTBA  PELICHUN

CUCTCMBbI HCPABCHCTB

DOyHKIMU

4.1

ITornmaTh 1 UCTIOJIHL30BAThH q)yHKHI/IOHa.TII)HI)IG TIOHATHUA 1

S3bIK  (TEPMUHBI, CHUMBOJMYECKHE  OOO3HAYCHHS),

OINpCACIIATh 3HA4YCHHUC

¢GyHKIMH  TIO
apryMeHTa,

rpaduky

OmpeneNsaTh CBOWMCTBa (QYHKIMM TIO €€

4.2

Crpouts rpaduku 3eMeHTapHbIX QYHKIUN BUA!
y=k/x

k/x
, Y =X,y = X3 Yy = [x|, onuchIBaTh CBOWCTBA YHCIOBOMU
dbynkuu 1o e€ rpaduxy

9 KJIACC

Koanposepsiemorope3yJjbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbLTATHI 0CBOEHHS
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI'0
001ero oopazoBaHus

1 Uucna ¥ BEIYMCICHUS
11 CpaBHMBaTh M  yHNOPSAJOYMBATH  PALMOHAJIbHBIE
. UppalnvoHaIbHbIE YUCIIa
BoimonssTs apupmMeTHyecKHe JeNCcTBUA
1.2 pallMOHANBHBIMU ~ YHCJIAMM, COYeTash  yCTHbBIE
NUCbMEHHBIE TPHUEMBI, BBIOJHATH BBIUYUCICHHS

JUIA

HEPaBEHCTBA,

3HA4YCHHUIO




HppaquOHAJIbHBIMU YHUCJIaMHU

1.3

Haxomuth 3HaueHUsa cTeIleHeN C eJbIMU ITOKa3aTeIIMUA

n KOpHeﬁ, BBIYUCIIATH 3HAUYCHHU S YHCJIIOBBIX BI)Ipa)KeHI/Iﬁ

1.4

OKpyraisiTb  NEUCTBUTENIbHBIE  YWCJA,  BBIMOJHATH
MPUKUIKY pe3yJibTaTa BBIYUCIECHUN, OLIEHKY YHCIIOBBIX

BBIPA)KCHUIN

VYpaBHEHHS U HEPABEHCTBA

2.1

Pemrare  ymHEWHBIE W KBaJApaTHbIE  YpPaBHEHWS,
yYpaBHEHUs, CBOJAIIMECS K HHMM, MpocTeinine ApoOHO-

paloOHaJIbHBIC YPAaBHCHHA

2.2

Pemrate cuctembl IByX JUHEHHBIX YPABHEHUW C JIBYMS
IIEPEMEHHBIMU M CUCTEMBI JIByX YPAaBHEHHUH, B KOTOPBIX

OJTHO YpaBHEHUE HE SIBJIACTCS JIMHEHHBIM

2.3

Pemate TekcTOBBIE 3a/1aUN aNTeOpandecKUM CrocoOoM ¢
MTOMOIIIBIO COCTABJICHUS YPABHCHHS HJIM CHCTEMBI JIBYX

yYpaBHEHUH C ABYMS IEPEMEHHBIMU

2.4

[IpoBOIUTH MPOCTEHIINE HCCICIOBAHUS YPAaBHEHHU U
CUCTEeM YpaBHEHUU, B TOM 4HCIE C MPUMEHEHHEM
rpaduueckux IpeICTaBICHUIMA (Hampumep,
yCTaHaBIUBaTh, HMMEET JIM YPaBHEHHE WJIM CHCTEMa

YpaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIBKO)

2.5

Pemars JIMHEUHBIE HCPABCHCTBA, KBaApaTHbLIC
HCpPaBCHCTBA, I/I306pa)KaTb PCUICHUC HCPABCHCTB Ha
YHCI0BOM HpHMOﬁ, 3aIlIMChIBATL PCIICHUEC C IIOMOIIBIO

CHMBOJIOB

2.6

Pemate cucteMnl JIHMHEWHBIX HEPaBCHCTB, CHCTCMBbI
HCPABCHCTB, BKIIOYAIOIHUEC KBaAPaTHOC HCPABCHCTBO,
I/I306pa)I(aTL peuicHue CUCTCMBI HEPAaBCHCTB Ha
YHCI0BOM HpﬂMOﬁ, 3aIlMUCbIBATh PCHICHHUE C IMMOMOIIbBRO

CHMMBOIJIOB

2.7

Hcnonp3oBaTh HCpPABCHCTBA IIPU PCHIICHUU PA3JTINYHBIX

3aaa4




OyHKIUU

3.1

PacnioznaBate GyHKIMK U3y4eHHBIX BUAOB. [loka3wiBaTh
CXEMaTHUYECKH  PACIOJIOKCHHUE Ha  KOOPJMHATHOW
wiockoctu rpadukoB QyHKuuE Buaa: Y=KX, y=Kx+D,
y=k/X, y=ax?+bx+c, B 3aBUCHMOCTH OT 3HAYCHUI

k02 PULIMEHTOB, OMUCHIBATH CBOMCTBA (DyHKIINI

3.2

[loka3bplBaTh ~ CXEMAaTUYECKHM  paclOJIOKEHUE  Ha
KOOPJMHATHOM IJIOCKOCTU rpauKoB PYHKUIUN BUAA Y =

VX, Y = |X| 1 onuceIBaTh CBOICTBA KIIUH
VH

3.3

Crpoutrb U M300paXkaTh CXEMaTUYeCKH TIpaduku
KBaJIpaTUUHbIX  (QYHKIMI,  ONUCBHIBATH  CBOMCTBa

KBaIpaTUUHBIX QYHKIUI M0 UX rpadukam

3.4

Pacnio3naBate kBagpaTHuHyr (QyHKIUIO IO (GopMmyie,
OPUBOJIUTH MpPHUMEpPHl KBAAPATUYHBIX (YHKIUN U3

peabHOM XU3HU, (PU3UKH, TEOMETPUU

ApudmeTrueckas ¥ reOMETPHYECKASTIPOTPECCHH

4.1

PacrioznaBath apudmMeTHyecKyl0 U Te€OMETPUYECKYIO

IIPOrpeCcCuu Ipu pa3HbIX crocodax 3aJaHus

4.2

BbInoHATE BBIYHMCICHUS C UCIIOJIb30BaHUEM (opMyll N-
ro wieHa apu(QMeTHYecKo U  TeoMEeTPUYECKOM

POrpeccuii, CyMMBI MEPBBIX N YICHOB

4.3

I/I306pa)KaTL YICHBI IIOCICAOBATCIIPHOCTH TOYKaMHM Ha

KOOpﬂHHaTHOﬁ IIJIOCKOCTHU

4.4

Pemars 3aJa4u, CBs3aHHBIC C YHCJIIOBBIMH
nociaca0oBarCiIbHOCTAMHM, B TOM 4YHCIIC 3aJadd U3
peanLHoﬁ KHN3HHU (C HCIOJIb30BAHUECM KAJIBKYJIIATOpPA,

U(PPOBBIX TEXHOJIOTHIN)




IHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

7 KIIACC
Kon IIpoBepsieMbliid/IeMeHTCONEPKAHUS
1 Yucna v BIYKCICHUS
Jpobu OOBIKHOBEHHbIE U JECSATUYHBIE, IMEPEX0J] OT OJHON (OPMBI 3aNUCU
1.1 npobeit k  gpyroi. IloHsATuepanMoHanbHOTOYMCIA, 3alMCh, CPAaBHEHHUE,
YHOPSAJ0YMBaHUEPALIUMOHATIBHBIXYHCET

19 Apudmernueckue AEHCTBUSA C palMOHAIBHBIMHM 4Mciamu. Pemienue 3amay u3
' peaibHOM MPAaKTUKHU HA YacTH, Ha IpOOHU

13 CreneHp C HaTypaJbHBIM IIOKa3aTeleM: OIpelesieHrne, mpeoOpa3oBaHUE
' BBIPA)KEHUI Ha OCHOBE OMpEeNIEHNs, 3aITUCh OOJIBIINX YHCEe

14 [IpouieHThl, 3anMCh NPOLIEHTOB B BUAE IpoOM U ApoOU B BUAE MPOLEHTOB. Tpu
' OCHOBHBIC 3a/1a4M Ha ITPOLEHTBI, PEIIECHUE 3a1a4 U3 PEalIbHOU IPAKTUKU

L5 [IpuMeHEeHNEe TPU3HAKOB IENMMOCTH, Pa3I0KEHUE HAa MHOXKMTEIN HATypaJbHBIX
' qucel

1.6 PeanbHbpIe 3aBUCUMOCTH, B TOM YHUCJIE MPsMasi ¥ 00OpaTHAs TPOMOPIIMOHATIEHOCTH
2 AnreOpanvecKUeBBIPAXKEHUS

21 Ilepemennsle, YHUCIOBOE  3HAYCHHE BBIPa)KCHHUS C  IIEPEMCHHOM.
' JlonycTUMBIE3HaYECHUSTIEPEMEHHBIX

29 [IpencraBneHue 3aBUCUMOCTH MEXIy BeJIMYMHAaMU B BHJE  (OPMYIIBL.
' Brruncnenusnodopmynam

2.3 [IpeoOpazoBaHre OyKBEHHBIX BBIPAXKEHUH, TOKIECTBEHHO PABHBIE BBIPAKEHUS

2.4 CBoJicTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEIEM

T Opnouwnensl 1 MHorowieHsl. CreneHp MHorowieHa. CIl0’KeHHE, BBIYMTAHHE,
' YMHOKEHUEMHOTOUYJICHOB

28 @opMysbl COKpaIEHHOIO YMHO>KEHHs: KBAaJIpaT CyMMBbI M KBaJIpaT Pa3HOCTH.
' dopMmynapa3HOCTUKBAIPATOB. Pa3ii0keHNEMHOTOUIEHOBHAMHOXKHUTEIN

3 YpaBHEeHUS

31 VYpaBHeHHe, KOPEHb YypaBHEHHUS, TMpaBWJa MpeoOpa3oBaHMs ypaBHEHHS,
' PaBHOCHJIBHOCTb ypaBHEHUI

3.2 JIuneliHOE ypaBHEHHE C OJHOM IIEPEMEHHOM, 4YHUCIO KOPHEW JIMHEHMHOIO




YPaBHEHUS, PEILICHUE JIMHEUHBIX YPaBHEHUU

CocraBiieHMe ypaBHEHMI IO YCJIOBHUIO 3ajaud. PerieHue TEKCTOBBIX 3ajau C

33 IMOMOILbIO YPAaBHEHHI
3.4 JIuHeliHOe ypaBHEHUE C IBYMS IIEPEMEHHBIMH U €T0 TpapuK
Cucrema ByX JTMHEWHBIX YpaBHEHHUI ¢ JByMs IepeMEHHbIMU. Penienue cuctem
3.5 ypaBHEHUN crnocoOoM NoOJACTaHOBKHU. [IpumepbIpenieHUsITEKCTOBbIX3a/1ad €
ITOMOIIIBIOCHCTEMYPABHEHU
4 Koopaunats! u rpapuku. ®yHkinuun
4.1 KoopannaratouknHanpsmou
42 Uucnossle npomMexyTku. PaccrosHne Mexay IBYMs TOYKaMu KOOPAMHATHOW
' psAIMOM
13 [IpssmoyronpHas cuctema koopauHat, ocu OxuOy. Abcrcca u opJuHATa TOYKH
. Ha KOOPJIMHATHOM MJIOCKOCTH
14 [Ipumepsl rpadukoB, 3agaHHbIX (opmynamu. UYrteHue rpaduKoOB peabHBIX
' 3aBUCUMOCTEN
4.5 [Tonsarue pynkmuu. I'paduk dpynkiuu. CBoiicTBa GyHKITUN
4.6 Jluneiinas Gynkuwms, e€ rpaduk. ['paduk ynkumu y = [X|
4.7 I'paduaeckoe pernenne TMHEHHBIX YPaBHEHUM W CUCTEM JIMHEWHBIX YpaBHEHUH
8 KIIACC
Kon IIpoBepsieMbliidjIeMeHTCONEPKAHUSA
1 Yucna v BEIYMCICHUS
11 KBangpatHblif kopeHb u3 uyucna. lloHsTHe 00 uppalMOHAIBHOM YHCIIE.
' JlecATUUHBIETTPUOIMKEHUSIMPPALIIOHAIBHBIXUUCEIT
CBoiicTBa apuMeTHUYECKUX KBAJpPAaTHBIX KOPHEHM U UX TNpPUMEHEHUEe K
1.2 peoOpa3oBaHUIO YHCIIOBBIX BBIPAKEHUM " BBIYHCIICHUSIM.
JlericTBUTENIbHBICUHCIIA
1.3 Crenens ¢ 1enbpIM MokasaresneM U e€ cBoiictBa. CTaHaapTHasA3aIUChuUCIIa
2 AnreOpandecKreBbIpaXKEHUS
2.1 KBanpaTHblil TpEXUIIEH, pa3I0KEHUE KBAPAaTHOTO TPEXWIEHA HA MHOXKHUTEIN
2.2 AnrebOpanyeckast 1po6b. OCHOBHOE CBOWMCTBO anredpanyeckoit ApoOu




2.3 Crnoxenue, BBIYMTAaHHE, YMHOKEHHE, ICJICHUE alreOpandecKkux qpooeit
24 ParnmonanbHbIe BRIpaXKEHUS U UX TPeoOpa3oBaHue
3 YpaBHEHUS 1 HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, Qopmyna KOpHEHl  KBaJpaTHOTO  ypaBHEHUS.
' TeopemaBuera
3.2 Pemenue ypaBHeHM, CBOIAIINXCS K JIMHEWHBIM U KBAIPATHBIM
3.3 [pocTeiimmenpoOHO-paOHATEHBICYPABHEHU S
I'paduueckas wHTEpHpeTalyisi ypaBHEHHH C ABYMS NEPEMEHHBIMH W CHCTEM
3.4 JIMHEWHBIX YpaBHEHUN c JIBYMs [IEPEMEHHBIMHU.
[IpuMeprIpeIeHUACUCTEMHEIMHEUHBIXYPAaBHEHUN C IBYMSAIIEPEMEHHBIMU
3.5 Pemrenne TeKCTOBBIX 33724 anreOpandecKuM CriocoOomM
3.6 UmcnoBble HEPaBEHCTBA U X CBOHCTBA
3.7 HepageHcTBO ¢ 0HOMNIEpEMEHHON
3.8 PaBHOCHIBHOCTHHEPABEHCTB
3.9 JluneliHbIe HEPABEHCTBA C OJTHOM TIEPEeMEHHOU
3.10 Cucrembl THHEHHBIX HEPABEHCTB C OJTHOM IMEpEMEHHON
4 OyHKIIUA
i1 Ilonsitue  ¢ynkumu. OOnacTe oONpeneneHuss W MHOXKECTBO  3HAYEHU
' ¢dbynakun. CriocoObl 3aanus QyHKIHMA
4.2 I'paduk dynkumun. Urenue cBoiicTB GpyHkmM no e€ rpaduxy
4.3 [IpuMmepsl rpadukoB PYHKIHMI, OTPaKAIOUIUX peaabHbIE TPOIECCHI
v OyHKIMM, ONMCBHIBAIOLIME TMPsAMYyH0O M OOpaTHYI  IPONOPLUOHAIbHBIE
' 3aBHCUMOCTH, UX IrpaduKu
4.5 Oyukuuu y =x?,y = x38
4.6 Oynkuuny = X, y = |x|
4.7 I'paduueckoe pelieHre ypaBHEHUH U CUCTEM ypaBHEHUN
9 KJIACC
Kon IIpoBepsieMbliidJIeMEHTCOAEPKAHUS
1 Uucna v BEIYHCICHUS
1.1 PanpoHanbHble  uMcia, UppAlMOHAIBHBIE YHCIA, KOHEYHbIE U  OECKOHEUHbIE




JIECSITUYHBIE IPOOH

MHOX€ECTBO OEHCTBUTENBHBIX YHCEI, AEHCTBUTENBHBIE YMCIIA KaK OECKOHEYHBIE

JACCATUYHBIC HpO6I/I. Bzanmuo OJJHO3HAYHOC COOTBCTCTBHUEC MCKAY MHOXCCTBOM

L2 JNENCTBUTEIIBHBIX qyucel u KOOPJAMHATHOU IIPSAMON.
CpaBHeHUENEHCTBUTEIbHBIXUNCEN
1.3 Apudmernueckue ACUCTBUS ¢ ICHCTBUTEILHBIME YUCIIAMU
Wsmepenusi, npubmmkeHusi, oueHKH. Pa3Mepsl 0OBEKTOB OKpYKAIOIIETO MUPA,
14 JUINTENBHOCTh TPOIECCOB B OKpykaroueM wmupe. I[IpubnumxéHHoe 3HaueHHe
' BEJIMYMHBI, TOYHOCTh npubmmkenus. Oxpyriaenue uucen. Ilpuxuaka u olueHka
pEe3yJIbTaTOB BHIYMCICHUIA
2 VYpaBHEeHHS 1 HEpaBEHCTBA
2.1 VYpaBHeHUs ¢ OTHOUTIEPEMEHHON
2.2 JIuneitHoe ypaBHeHue. Pemenue ypaBHEHUM, CBOIAIIUXCS K JIMHEHHBIM
2.3 KBagparHoe ypaBHeHMe. Penienue ypaBHEHHM, CBOIAIIMXCS K KBaIPATHBIM
24 bukBanpatHoe ypaBHeHue. [Ipumepsl penieHus ypaBHEHUN TpEeThed W 4YETBEPTOM
' CTENeHe! pa3oKeHHEeM Ha MHOKUTEIH
2.5 PemennenpoOHO-panioHaTbHBIXYpaBHEHUN
2.6 CucremblypaBHEHUN
2.7 VYpaBHeHHE ¢ IBYMS IEPEMEHHBIMU U €T0 Tpadux
2.8 Pemenue cucreM AByX TUHEHHBIX YPaBHEHU C IBYMS [I€PEMEHHBIMU
29 Pemenune cucrem AByX ypaBHEHHH, OJHO M3 KOTOPBIX JIMHEWHOE, a Apyroe —
' BTOPOM CTENEHH
2.10 I'padmyeckas uHTEpIpETALIS CUCTEMBI YPAaBHEHHH C IBYMSI IEPEMEHHBIMU
2.11 Pemrenne TeKCTOBBIX 337124 aNreOpandecKuM CIiocoooM
2.12 YucnoBble HEpaBEHCTBA U UX CBOMCTBA
2.13 Pemenue nuHeitHBIX HEPABEHCTB C OJHON IEPEMEHHOM
2.14 Peurenne cucreM JIMHENHBIX HEPABEHCTB C OJJHOM ITEPEMEHHON
2.15 KBanpaTtHbleHEpaBEHCTBA
216 I'papuueckast MHTEpHpeTaluss HEPABEHCTB W CHCTEM HEPAaBEHCTB C JIBYMs
' IIEPEMEHHBIMU
3 OyHKIMH
3.1 KBagpatnunas ¢ynkuusa, e€ rpadpuk u cBoiictBa. I[lapabGona, KOOpAMHATHI




BEPIIMHBI TapaboJIbl, 0Cb CHMMETPUU TapadoJIbI

3.2 I'paduku dpynxumii y=Kkx, y=kx+bu ux coiicra

3.3 I'paduku dpynkumii y=K/X, y = x*n ux cBoiicTBa

3.4 I'paduku GyHKIMIA, M X CBOICTBA
4 HUucnoBeIENIOCIEN0BATEIBHOCTH

41 OmnpeneneHue M crnocoObl 3aJaHMsl YHMCIOBBIX IIOCIEIOBATENBHOCTEH. 3alaHHe
' MOCJIEI0BATEIILHOCTH PEKYPPEHTHOM (opMyiioi U Gopmysioit N-ro uieHa

42 Apudmernueckas nporpeccus. Dopmyiasl N-ro  uyjgeHa apUPMETHUUECKOI
' MIPOrPECCUH, CYMMBI IIEPBBIX NUIEHOB

43 I'eomerpuueckas nporpeccus. @opmyssl N-ro 4wieHa FreOMETPUYECKON MTPOTrPECCHH,
' CYMMBI IIEpBBIX NUJIEHOB

44 N300paxkenue uneHOB apu(pMETHUECKONH U T€OMETPUYECKON Mporpeccuil TouKamu
' Ha KOOPAMHATHOM IJIOCKOCTU.JIMHEMHBINA U SKCITOHEHIIUATIBHBIN POCT

4.5 C0KHBIETIPOLICHTHI




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

KoanposepsiemororpetoBanmusi

IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM
pe3yJabTaTaM O0CBOEHHs OCHOBHOI 00pa3oBaTe/ibHOI
MPOrpamMMbl OCHOBHOI'O 00111ero 00pa30BaHUsA HA
ocHoBe ®I'OC

Ymenue OTIepUpOBATH MOHSTUSMU: MHO>KECTBO,
MOJIMHO’XKECTBO, OINEpaluy HaJ MHOXXECTBAMHU; YyMEHUE
OTIepUpOBaTh TMOHATHSAMH: Tpad, CBSI3HBIA rpad, nepeBo,
LMK, TPUMEHATh HUX NpHU pEIIeHUuH 3a7ad; YyMEHHe
HCI0JIb30BaTh Tpaduiyeckoe NpeCTaBIeHNE MHOKECTB IS
OTIMCAaHUs PEAIbHBIX MPOLIECCOB U SIBJICHUN, IPU PEIICHUN

3a/1a4 U3 IPyrux y4eOHBIX PEIMETOB

YMeHue onepupoBaTh NOHITUSAMHU: ONpeeSICeHUE, akCHoMa,
TeopeMa,  JI0Ka3aTeJIbCTBO,  yYMEHHE  paclO3HaBaTh
UCTUHHBIE U JIO)KHBIE BBICKA3bIBAHUS, IPUBOJAUTH MPUMEPHI
U KOHTPIIPUMEPBI, CTPOUTH BBICKA3bIBAHUS WU OTPULIAHUS

BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATUAMHU: HaTypalbHOE YHUCIIO,
IPOCTOE U COCTaBHOE YHCJO, IEIUMOCTh HaTypajbHbIX
qucen, NPU3HAKU JeTMMOCTH, 11eJI0€ YUCII0, MOYJIb YHCa,
OOBIKHOBEHHAsl ApoOb U JAecsAiTHYHas JpoOb, CTaHIAPTHBIN
BUJ YKCJIa, PALMOHAIBHOE YUCIIO, UPpAllMOHAIBHOE YHUCIIO,
apu(pMeTHYECKUI KBaJpaTHbII KOPEHb; YMEHUE BBIMOIHATh
JeWCTBUS C YMCIIaMM, CPABHUBATh U YIOPAJOYUBATH YHUCIIA,
NPEICTaBIATh YMCIa HA KOOPAWHATHOMN NPsAMOM, OKPYIJIATh
4HClla; YMEHHME JeNaTh NPUKUIKY M OLIEHKY pe3ysbTara

BBIYHMCIIEHUHN

YMeHue onepupoBarh IOHATHAMM: CTENEHb C LEIbIM
nokaszareneM, apu(pMETHUeCKUil KBaJpaTHBI KOpEHb,
MHOTOYJIEH, anreOpandeckas  JpoOb,  TOXJIECTBO;
3HAaKOMCTBO C KOpHEM HAaTypajJbHOM cTeneHu Ooblie

€IMHUIIBI; YMEHHE BBINOJHATH pacuéTshl 1Mo (opMmynam,




npeoOpa3oBaHus LENbIX, IpoOHO-PaLMOHATIBHBIX
BBIDQ)KCHUM U BBIPAKEHUNW C KOpPHSAMH, pA3JIOKEHUE
MHOIO4WI€Ha Ha  MHOXHWTEIM, B TOM 4YHUCIE C
UCTIOJIb30BaHUEM (HOPMYIT Pa3sHOCTH KBaJIpaToOB W KBaJpara

CYMMBI U pa3HOCTH

YMeHHe onepupoBaTh IMOHATHAMH: YHCIOBOE PAaBEHCTBO,
YpaBHEHUE C OJHOW IEPEMEHHOM, YUCIOBOE HEPABEHCTBO,
HEPaBEHCTBO C MEPEMEHHOW; YMEHHE pelaTh JIMHEHHBIE U
KBaJIpaTHbIE YpaBHEHMUS, IpoOHO-pallOHAJIbHBIE
YpaBHEHUSI C OJHOM TMEPEMEHHOM, CHCTEMBI JBYX
JUHENHBIX YypPaBHEHMI, JIMHEHHbIE HEPAaBEHCTBA M HX
CHUCTEMBI, KBaJIpaTHble M JIpOOHO-palOHaIbHbIE
HEpPAaBEHCTBA C OJIHOM IIEPEMEHHOM, B TOM 4HCIIE IpPH
peumeHun 3aj1ad U3 JAPYyrux IPEeAMETOB U NMPAKTHYECKUX
3a/1a4; YMEHHUE HCIIOJb30BATh KOOPAUHATHYIO MPSMYIO H
KOOPAMHATHYIO IJIOCKOCTb [UIl HM300pa’keHHsl peleHun

ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHne omnepupoBaTh MOHATUSAMU: (QyHKOMS, Tpaduk
byHKIINH, HYIH byHKINH, MIPOMEKYTKH
3HAKOIOCTOSIHCTBA, MPOMEKYTKHA BO3pacTaHUs, YObIBaHUS,
HanOoJIbIlIee U HaWMEHbINEee 3HAUCHUS (YHKIUH; YMCHHE
OTIEPUPOBATH TMOHSTUSAMU: TPsAMasi MPOTIOPIUOHATBHOCTb,
nuHelHas (yHKUIMS, KBajpaTtuyHas (YHKIWS, oOpaTHas
IPOTIOPIIMOHATIBHOCTD, —Mapaboiia, TrunepOoia; yMEeHUe
cTpouth rpaduku (YHKIUH, HCIOJIB30BaTh TPaAQUKH JUIs
OTIPEJ/ICICHUs] CBOMCTB MPOIECCOB M 3aBUCHMOCTCH, ISl
pemieHuss 3ajad M3 JPYrUX YYEOHBIX MPEIMETOB H
pealbHOW  KHM3HHM, YMEHHE BBIpaXatb (opmynaMu

3aBUCHUMOCTHU MCKAY BCIIMUYNHAMU

YMmenue ONICpUPOBATh TOHATUAMHA: NOCICAOBATCIILHOCTD,
apI/I(l)MCTI/I‘IeCKaH U TCOMCTPUUYCCKAA IPOrpeCCuu; YyMCHUC
HCIIOJIb30BaTh CBOMCTBA HOCHCHOB&TGHBHOCTCﬁ, (I)OpMy'J'IBI
CYMMBI U O6H_ICFO WICHA IIPpU pCIICHUU 3a1a4, B TOM YHCJIC

3ala4 U3 Jpyrux y‘{e6HLIX npeaMcToOB U pCaHBHOﬁ KHN3HHU

YMmenue peuiaThk 3aJa4d PAa3HbIX TUIIOB (B TOM 4YHCJIC Ha




IOPOLEHTHI, JOJM U 4YacTH, JBWKEHHE, padoTy, LEHY
TOBAapOB U CTOMMOCTbD IIOKYIIOK M yCJIYT, HAJIOTH, 3aJ]a4H U3
obnacTM  yOpaBlieHUsT ~ JUYHBIMH W CEMEHHBIMU
¢uHAHCAMM); YMEHUE COCTABIISITH BHIPAKCHHS, YPABHEHUS,
HEPaBEHCTBA U CUCTEMBI 110 YCIOBHIO 33/1a4H, UCCIE0BAThH
[OJIyYEHHOE pEILIEHUE M OLEHUBATh MPaBIONOA00HOCTh

IMMOJIYYCHHBIX PE3YJIbTATOB

YMeHne omnepupoBaTh TMOHATHAMHU: (QUTypa, TOuKa,
OTpPE30K, MpsMasi, Jyd, JIOMaHas, yroJ, MHOTOYTOJbHUK,
TPEYroJIbHUK, PaBHOOCIPEHHBII W  PaBHOCTOPOHHUIA
TPEYTOJIbHUKH, MPAMOYTOJIbHBIN TPEYroJIbHUK, MEIUaHa,
OHMCCEeKTpHCa M BBICOTA TPEYTOJbHUKA, YETHIPEXYTOJIbHUK,
nmapajiesorpamMMm, poMmO, TPSIMOYTOJIbHHK,  KBaJpar,
Tpamnenus; OKpy>KHOCTb, KpPYr, KacaTeJabHas; 3HAKOMCTBO C
MPOCTPAHCTBEHHBIMH (UTYpaMU; YMEHHUE PEIIaTh 3a/1a4H, B
TOM 4YHUCJIE€ W3 ITOBCEJHEBHOM JXW3HHU, HA HAXOXKJECHUE
F€OMETPUYECKUX BEIUMYMH C IPUMEHEHHEM HW3YYEHHBIX

CBOMCTB (uryp u (HhakToB

10

YMeHue onepupoBaTh TMOHATUSIMU: PABEHCTBO (UTYD,
PaBEHCTBO TPEYrOoJIbHUKOB; NapayuiebHOCTb u
NEPIEeHIUKYIIPHOCT MPSAMBIX, YTOJd MEXKIY MPSIMBIMH,
NEPIeHIUKYISAP, HAKIOHHAS, MPOEKIUs, moaodue ¢uryp,
no/JI00HbIE  TPEYrOJbHUKH, CHUMMETPHUS OTHOCHUTEIHHO
TOYKM M TPAMOI; yMEHHE paclo3HaBaThb pPABEHCTBO,
CUMMETpUI0 U Tmojaodue ¢uryp, MapamienbHOCTh U

MNEPNECHAUKYIISAPHOCTD IMPAMBIX B OKPYXKAOMIEM MHUPE

11

YMeHue omnepupoBaTh MNOHATHAMM: JJIMHA, PACCTOSIHUE,
yroi (BeIMYMHA yIJa, CHHYC UM KOCHHYC yIJa
TPEyroJibHUKa), IUIOLIA/b; YMEHHME OILIEHUBAaTh pa3Mephl
NOpeMETOB U OOBEKTOB B OKpPYKAIOIIEM MHpE; YMEHHE
OpUMEHATh  (OpMynbl  MepuMeTpa W IUIOAAU
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY’KHOCTH U IUIOIIATN Kpyra,
o0beMa NOPSAMOYTOJBHOTO  Mapajulelienunesia; yMEHHe
IPUMEHSTh MPU3HAKH PABEHCTBA TPEYIOJbHUKOB, TEOPEMY

O CyMMe VYIJIOB TpeyrojibHuka, Teopemy Iludaropa,




TPUTOHOMCTPUYCCKHUEC COOTHOLICHUA [JIsI  BbBIYMUCIICHUSA

JUIMH, PACCTOSIHUM, IUIOIIAIEH

12

Ymenne nzo0paxkaTh MIOCKHE (GUTYPBI U UX KOMOHWHAIUH,
IPOCTPAaHCTBEHHBIE (UTYpPBI OT pPyKH, C TIOMOIIBIO
YepTEKHBIX MHCTPYMEHTOB W DJIEKTPOHHBIX CPEACTB IIO

TCKCTOBOMY HJIM CUMBOJIbBHOMY OIIMCAaHHIO

13

YMeHHne  onepupoBarb  IMOHATHAMH:  IPSIMOYTOJIbHAS
CHUCTEMa KOOPJMHAT; KOOPAMHATHI TOYKH, BEKTOP, CymMMa
BEKTOPOB, IPOU3BEICHUE BEKTOpA HAa YHUCIO, CKAISIPHOE
IIPOU3BEJICHNE BEKTOPOB; YMEHHUE UCIOJI30BAaTh BEKTOPHI U
KOOpAMHATBI JUIsl TPEJICTABICHUS JaHHBIX M PEIICHUs
3a1a4, B TOM 4YHUCIE€ M3 JPYIHX Y4eOHBIX MpPEJIMETOB H

pEaTbHOM )KU3HU

14

YMeHne omnepupoBaTh TOHSATHSMHU: CTOJOMKOBBIE U
KpPYI'OBbIE JAarpaMMsl, TaOJINLIBI, cpenHee
apudMeTHIecKoe, MenuaHa, HauOoJbIlIee M HaWMEHBIIEe
3HAYEHUs, pa3Max YUCIOBOTO HAa0Opa, yMEHHE W3BJIICKATh,
WHTEPIPETHPOBATh M MpeoOpazoBbIBaTh HWH(OpMaIHIO,
NpeACTaBJICHHYIO B Ta0nWmax W Ha JuarpaMmax,
OTPaXAIOUIYI0 CBOWCTBA W XapaKTEPHCTUKU PEabHbBIX
NPOIIECCOB U SIBJICHUI; yMEHHE PacliO3HABATh N3MCHUMBBIC

BCJIIMYMHBI B OKPYXAIOIIEM MHUPEC

15

YMeHue onepupoBaTh TMOHATHUAMHU: CIy4alHBIA OIBIT
(cmyualiHBIf  9KCIIEPUMEHT), DJIEMEHTapHOE  COOBITHE
(dmeMeHTapHbI KCX0J) CIY4YailHOTO OIbITa, CIyd4ailHOe
coObITHE, BEpPOSTHOCTh COOBITUSA; YMEHHE HaXOJIUTh
BEPOSITHOCTH ~ CIY4YallHBIX  COOBITMM B  OMBITaX C
PaBHOBO3MOKHBIMH JJIEMEHTAPHBIMU COOBITHUSAMU; YMEHUE
pelmiath 3a7aud METOJIOM OPraHM30BaHHOTO mepedopa u ¢
UCIOJIb30BaHUEM TpaBUJIa YMHOKEHUS, YMEHUE OIEHUBATh
BEPOSITHOCTH PEaNbHBIX COOBITUM W SBIICHWH, TOHUMATH
pONIb  TPAKTUYECKH JOCTOBEPHBIX M  MAaJOBEPOSITHBIX
COOBITHII B OKpY)KaIOI[EeM MUPE U B KU3HU; 3HAKOMCTBO C
MOHITHEM HE3aBUCHMBIX COOBITHII; 3HAKOMCTBO C 3aKOHOM

OOJIBIIMX YKCEII U €T0 POJIBIO B MACCOBBIX SIBJICHUAX




16

YMeHue BbIOMpATh MOAXOSIIMA W3YUYEHHBIA METOJ IS
pelIeHusl 3aja4yu, MPUBOJIUTH IPUMEPbl MATEMATUUYECKUX
3aKOHOMEPHOCTEH B NPHUPOJE M KU3HH, pPACIIO3HABATH
MPOSIBJIICHUE 3aKOHOB MAaT€MaTUKH B UCKYCCTBE, OIHUCHIBATH
OTJEJbHBIE BBIIAIOIIMECS PE3YyIbTAThI, TOJTYYEHHBIE B XOJI€
pa3BUTHSI MaT€MaTUKU KaK HAyKH, MPUBOJUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUI U UX aBTOPOB B OT€UECTBEHHOU

Y BCEMUPHOM UCTOPUH




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

IO MATEMATHKE
Kon IIpoBepsieMbliid/IeMeHTCOAEPKAHUS

1 Yucna v BIYMCICHUS

11 Harypanenble u nensie uncna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI

1o OOBIKHOBEHHBIE U JIECATHYHBIC IPOOH, MPOIEHTHI, OECKOHEUHBIC MEPUOTUICCKUE
. npobu

1.3 PanmonaneHblie yncna. ApudmMerndeckue onepanmy ¢ palMoOHaIbHBIMU YUCIIaMU

14 JelictButenbHple 4Yncia. ApudMeTHUecKHe oOrnepanud ¢  JACHCTBUTEILHBIMHU
- YUCIIaMH

15 [Ipubmx€HHbIC BBIYUCIICHHS, TpaBHJa OKPYIJICHUS, TPUKUIKA U OICHKA
- pe3ynbTaTa BEIYUCICHUN
2 AnreOpanvecKUeBBIPAKEHUS

2.1 BbykBeHHbIe BhIpaKeHUS (BBIPAKECHUS C TICPEMEHHBIMH )

29 Crenenp c¢ wnenbiM mokazareieM. CTemeHb C palMOHANBHBIM TOKa3aTesieM.
' CBoiicTBacTeneHu

2.3 MHorousieHbl

2.4 AnrebpanveckasapoOb

”E ApubmMeTnuecknii KOpeHb HATYpaJIbHOU cTerneHH. J[elcTBus ¢ apupmMeTHIeCKuMHU
- KOPHSIMHU HATypaIbHOW CTENECHH
3 VYpaBHEHHUS 1 HEPAaBEHCTBA

3.1 Lenble u 1poOHO-paoHanbHble ypaBHEeHUS. CHCTEMBI U COBOKYITHOCTUYPaBHEHU N

39 Lensie u IpOOHO-pallMOHAIbHbBIE HEPaBEHCTBA. Cucremsl u
- COBOKYITHOCTHHEPABEHCTB

3.3 PemennerexkcToBBIX3a0aU

4 UucnoBbIenoOCIe10BATENBHOCTH

4.1 [TocnenoBatensHOCTH, CIOCOOBI3AAHUSATIOCTIEIOBATEILHOCTEM

4.2 Apudmernueckas u reoMeTprueckas rnporpeccuu. opmyria CI0KHBIX MPOIICHTOB
5 OyHKIMH




Oynkiys, crocoos! 3ananust QyHkun. ['padux Gyskiun. O6nacTs onpenencHus u

MHO>KECTBO 3HaYeHui ¢pyHkiuu. Hymu ¢pynkuuu. IIpoMexyTku 3HaKONOCTOSIHCTBA.

>t [IpoMexxyTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBbl U MHHUMYMBI (DYHKIIHH.
Haubounpiiee n HanmeHbpIee3HaueHIE ) YHKITMMHATTPOMEIKYTKE

6 Koopaunats! Ha IpsAMOM U INIOCKOCTH

6.1 Koopaunartnasnpsmas

6.2 JlexapTOBBIKOOPAMHATHIHAIIIIOCKOCTH
7 I'eomerpus

7.1 I'eomerpuueckue purypsl 1 Ux cBoicTBa

7.2 TpeyronbHuk

7.3 MHOTroyroasHIUKN

7.4 OKpyXHOCTb U KpyT

7.5 N3mepenuereoMeTpuyeCKUXBETNIHH

7.6 BekTopsIHAImIOCKOCTH
8 BeposTHOCTB U cTaTUCTHKA

8.1 OmnucatenbHasCTaTUCTHKA

8.2 BepostHocTh

8.3 Kombunatopuka

8.4 MHoxecTBa

8.5 I'padmr




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI IS YYEHUKA

* Martemartuka. Anre0pa: 7-i kiacc: 0a30BbIi ypOBEHb: yUeOHUK; 15-¢ uznanue,
nepepaboranHoe MaxkapserueB FO.H., Munmaiok H.I'., Hemkos K.W. u np.; nox
penakmueit TensikoBckoro C.A. AkimoHnepHoe o0miecTBo «M31aTenbcTBO
«IIpocBemenue»

* Martemartuka. Anre0pa: 8-it kiacc: 0a30BbIl ypOBEHb: yUeOHHK; 16-¢ u3nanue,
nepepadborannoe MaxkapsrueB FO.H., Munarok H.I'., Hemmikos K.W. u np.; mox
penakmueit TensikoBckoro C.A. AkimoHnepHoe o01iecTBo «M31aTenbcTBO
«IIpocBemienue»

* MaTtemaruka. Anrebpa: 9-it kiacc: 6a30BbIN ypOBEeHB: YUeOHHK; 15-¢ nznanue,
nepepadborannoe MaxkapsrueB FO.H., Munarok H.I'., Hemikos K.W. u 1p.; mox
penakmueit Temsikopckoro C.A. AkinmoHnepHoe o0miecTBo «M31aTenbcTBO

«IIpocBemenue»

METOINYECKHUE MATEPHUAJIBI UIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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