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1. TosicnuTenbHas 3anMucKa.

[TpuopurerHpiMu HeassMu o0yueHus matremaruke B 10-11 kiacce Ha 6a30BOM ypOBHE SIBJISIFOTCS:

o (bopMHpOBaHHE LEHTPAIBHBIX MAaTEMaTHYECKMX HOHATUH (4YUCIO, BEIMYUHA,
reoMeTpuueckas  ¢gurypa, TepeMEHHas, BEPOSITHOCTb, (YHKLHUS), OOECIEUYMBAIOIINX
IIPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MAaTEMaTHUECKOr0 00pa30BaHus 00y4arOLIUXCs;

o nojBeficHue OOyyaromMXCcsl Ha JOCTYIHOM JUIsi HHMX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaT€MaTHKH U OKPY)KAIOILIET0 MHpa, NOHUMAaHHE MAaTEMAaTHKH KaK 4acTH OOIIei
KYJIBTYpbI U€JI0BEYECTBA;

o pa3BUTHE WHTEIUIEKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH 0Oydarommxcs,
MO03HABATEIBHOM aKTUBHOCTH, UCCIIEIOBATEICKUX YMEHNUH, KPUTUYHOCTH MBILIUICHUS, HHTEpeca
K N3YYEHHUIO0 MAaTEMaTHKH;

o dopmupoBaHne (QYHKIHMOHAJIBHOW MaTeMaTW4eCKOM TI'paMOTHOCTH: YMEHUs
pacro3HaBaTh MaTEMAaTUYECKHE ACTIEKTHl B PEATbHBIX KU3HEHHBIX CHTYAlUSX M MPH U3YYCHUH
JPyTruX y4eOHBIX MPEIMETOB, MPOSIBIECHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, (hopMynTupoBaTh
UX Ha S3bIKE MAaTEMaTHKH W CO3[aBaTh MaTeMaTHYECKHWE MOJEIH, NPUMEHSTh OCBOCHHBIH
MaTeMaTHYeCKUI anmnapaT [l peLIeHus] TPaKTUKO-OPUEHTUPOBAHHBIX 33a]a4, UHTEPIIPETUPOBATh
Y OLICHUBATh TIOJTYYCHHBIC PE3YIIbTATHI.

B cootBerctBuM ¢ mnpuHsToi KoHuenuuel pasBUTHS MaTeMaTHYECKOro OOpa3oBaHHsS B
Poccuiickoit @enepanun, MaTeMaTHuecKoe 00pa30BaHNE PEINAET, B YaCTHOCTH, CIEAYIOIINE KIIFOUCBBIC
3aa4yu:

—  «IOPeoCTaBIATH  KAXKIOMY  OOydYalomeMmycsi BO3MOXXHOCTb — JOCTHDKEHHSI — YPOBHS
MaTeMaTUYeCKUX 3HAHUH, HEOOXO0AUMOTO JUIs JajbHEeHIel yCIenHOM )KU3HU B 001IeCTBEY;

— «obecreunBaTh HEOOXOAMMOE CTPAHE YHUCIO BBITYCKHHKOB, MaTeMaTHYeCKas ITOJTOTOBKA
KOTOPBIX JOCTaTOYHA JUIs MPOJIOJDKEHUsT 00pa30BaHMs B PA3IMYHBIX HAMIPABICHUSIX U I MPAKTUUECKOM
JeSITeTPHOCTH, BKIIIOUAs MIPEToIaBaHie MaTEeMaTHKH, MaTeMaTHUECKUE HUCCIIE0OBaHMs, paboTy B chepe
MH(POPMALIMOHHBIX TEXHOJIOTUN U JIp.»;

— «B OCHOBHOM 00111eM U cpeIHEM 00111eM 00pa30BaHNN HEOOXOAUMO MTPEyCMOTPETh OATOTOBKY
o0yyaroImuxcs B COOTBETCTBHM C MX 3allpOCaMM K YPOBHIO NOATOTOBKH B c(epe MaTeMaTHYeCKOIro
00pazoBaHUs.

Mecto Kypca «Anrebpa ¥ Hadajda MaTeMaTHMYECKOIO aHaiM3a» B y4eOHOM IUIaHe: B
cootBeTcTBUH ¢ DefepaibHBIM TOCyIapCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM OCHOBHOTO CPEIHETO
oOpa3zoBaHMsl Y4eOHBIH Kypc «Airebpa M Hayajla MaTeMaTHYECKOTO aHAJIM3a» BXOAUT B y4eOHBIN
npeamet «MareMaTHKa» U sIBIII€TCS 0053aTENIbHBIM [T M3y4ueHHs. B yueOHOM miiaHe Ha U3y4eHHe Kypca
«AnreOpsl M Ha4aJ MaTEeMAaTUYECKOTO aHAIK3a» Ha 0A30BOM YpOBHE OTBOJMTCA 2 yaca B Hexento B 10
kiacce u 3 4aca B Hezento B 11 kiacce, Bcero 3a Ba roga ooydenus — 170 gacos.

JUis peanu3zanyy mporpaMMbl HCIIONB3YeTCs Y4eOHMK «Anredpa M Hayala MaTeMaTHYeCKOro
aHanm3a.: y4e6. mus 10 k. obmeobpaszoBat. yupexnenuit / A.l. Mep3ansk, [..A. Homuposckuin, B.M.
Monsikos[].- M.: IIpoceemenue, 2025.; yueo. 115 11 k1. obmeoOpazoBart. yupexaenuii / [A.l. Mep3nsik,
[..A. Homuposckuii, B.M. Monskos].- M.: IIpocsemenwue, 2025.

Pabouas mporpamMma ydeOHOro Kypca «Anrebpa M HayajJla MaTEMAaTUYECKOTO aHaIM3a»
COCTaBJIeHa C y4eToM paloueil mporpamMmbl BOCIUTAaHUSA. BocnmuTaTebHbI MOTEHLIMAN JaHHOTO
y4eOHOro mpeaMera oOeCleuyMBaeT peaTU3alMio CIEAYIOIIUX LEJNeBbIX IPUOPUTETOB BOCIUTAHUSA
o0yJaronuxcs:

- YCTAaHOBJICHHE JIOBEpUTEJbHBIX OTHOLUIEHUH MEXIy YYUTEleM M €ro Yy4YeHHUKaMH,
CIOCOOCTBYIOIIMX TO3UTUBHOMY BOCHPHATHIO YYAIIMUMHUCS TpeOOBaHWM M MPOCKO  yduTelns,
MIPUBJICUEHHIO MX BHUMaHHUA K 00CyXJaeMoil Ha ypoke MH(OpMaliK, aKTUBU3ALUHN UX TI03HABAaTEIbHON
NeSITeIbHOCTH;



- MoOYy>KAeHNE IIKOJIBHUKOB COOJIOAATh Ha YPOKE OOLICTIPHHSATHIE HOPMBI TIOBEJICHHUS, TPaBUIIa
OOIIeHUsI CO CTapIIMMU (Y4YUTEISIMH) M CBEPCTHUKAMH (IIKOJIbHUKAMH), TNPUHIUIBI Y4eOHOMN
JTUCIMILTAHBI 1 CAMOOPTaHU3aIlNu;

- IPUBJICYCHHE BHUMAaHUS IKOJHHUKOB K IGHHOCTHOMY aCIEeKTy U3y4aeMbIX Ha YpOKax sBICHUH,
OpraHMu3aIys UX padOThI C OJy4aeMOU Ha YPOKE COIMATBHO 3HAYMMOU HH(pOpManuel — MHUITUUPOBAHUE
ee 00CYXXJeHHsI, BBICKA3bIBaHHs y4YallUMHUCS CBOETO MHEHHS 1O €€ MOBOJY, BBIPAOOTKM CBOEro K Heil
OTHOIICHUS;

- HCIIOJIb30BaHME BOCHHUTATEIBHBIX BO3MOXKHOCTEH COJEp)KaHUsl y4yeOHOro mpeaMera uepes
JEMOHCTPAIMIO  JIETSM  TPUMEPOB  OTBETCTBEHHOTO, TPAKIAHCKOTO IOBEACHHS, IPOSBICHUS
YeJI0BEKOII00US U T0OpOCcepAeYHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIMX TEKCTOB JIJIS YTCHHMSI, 337124 AJIs
peteHwst, MpOoOJIEeMHBIX CUTYaIUi A7 00CYKIECHHS B KIIacce;

- IPUMEHEHUE Ha YPOKE HMHTEPAKTUBHBIX (POpM pabOTHI ydalIUXcs: HUHTEIUIEKTYaJbHBIX WID,
CTUMYJIUPYIOIINX TI03HABATENFHYI0 MOTHBAIIMIO IITKOJILHUKOB; TUIAKTHYECKOTO TeaTpa, Te OTyICHHBIC
Ha ypOKe 3HaHMs OOBITPHIBAIOTCS B TEATPAIbHBIX MMOCTAHOBKAX; AUCKYCCHUM, KOTOPHIE JAIOT YYalIUMCS
BO3MOYKHOCTH MPUOOPECTH OTIBIT BEICHUSI KOHCTPYKTUBHOTO JTUAJIOTa; TPYITIOBON PabOTHI HITH paOOTHI B
napax, KOTOpbI€ y4aT IIKOJIbHUKOB KOMaHHOU paboTe U B3aMMOJIEHCTBUIO C IPYTUMU JI€THMU;

- BKITFOUCHHUE B YPOK UTPOBBIX MPOIEAYP, KOTOPHIE IIOMOTAIOT MOIEPKAaTh MOTHBAITUIO JIETEH K
MOJIYYEHHUIO 3HAHWM, HaJaKWBAHUIO TO3UTHUBHBIX MEXKJIMYHOCTHBIX OTHOIIEHHH B Kjacce, MOMOTaroT
YCTaHOBJICHHIO JOOPOKEIATENbHOM aTMOC(Ephl BO BpeMs YPOKa;

- opraHuzanus medcTBAa MOTHBHPOBAHHBIX U JPYAUPOBAHHBIX YYalUXCS HaI UX
HEYCNEBAIOIIMMHU  OJHOKJIACCHUKAMH, JIAIOUIETO  IIKOJBbHUKAM  COIHAIBHO  3HAYMMBIH  OIIBIT
COTPYJIHUYECTBA U B3aUMHOI MOMOIIIN;

- WHUIUMPOBAHWE W TIOJIEP)KKA HCCIIEAOBATEILCKOW NESTENPHOCTH IIKOJBHUKOB B PaMKax
peanu3anuyu UMU UHAUBUIYAIbHBIX U TPYIIIOBBIX UCCIEAOBATEIBCKUX MPOEKTOB, YTO JACT MIKOIbHUKAM
BO3MOYKHOCTh TPHOOPECTH HABBIK CAMOCTOSITENILHOTO PEIICHUS TEOPETHYECKOW TPOOIEMBI, HaBBIK
reHepupoBaHus U 0OpMIICHHSI COOCTBEHHBIX 1€, HABBIK YBAKUTEILHOTO OTHOIIEHUS K UY)KUM UJIESM,
opopmieHHBIM B paboTax MAPYrUX HCCIEOBATeNIel, HABBIK IMyOIMYHOTO BBICTYIUICHHS TEpen
ayIUTOpHUEH, apryMEHTHPOBAHUS M OTCTAUBAHUS CBOEH TOUKHU 3PCHHUS.

2.Conep:xkanue padoyeil mporpaMmbl «AJjiredpa M HA4YaJIa MATEMATHYECKOT0 AHAJIU32)
10 KJIACC

Yucia v BbIYUCTCHUA

Pammonansubie uyucina. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOM, TIPOLIEHTHI, OECKOHEUYHBIE
nepuoanueckue Apodu. ApudmMeTrnyeckue Oomepanuu ¢ paldOHAIBHBIMH YHCIAMH, MPeoOpa3oBaHUS
YHUCIIOBBIX BbIpakeHUil. llpuMeHeHnue apoOell M MPOLEHTOB Uil pEIICHUs MNPUKIAJAHBIX 33434 U3
pa3IUYHBIX OTPACiEH 3HAHUU U PEaJbHON KU3HU.

JeiicTBuTenpHbIC YKcna. PannonanbHbIe M MppalMOHATIbHbBIE Yncia. ApudMeTHuecKue onepamnun
C JCHCTBUTENbHBIMU UncCIaMu. [IpubnrxEHHbIC BHIYUCICHUS, TIPABUIA OKPYTJICHUS, IPUKUKA U OI[EHKA
pe3yJibTaTa BEIYMCIEHUMN.

Crenenp ¢ wnenbiM mnokaszareneM. CraHpapTHas QopMa 3amucH  JeHCTBUTENBHOrO 4YHCTA.
Hcnonb3oBanue noaxoasmiei popmsl 3anucu AeUCTBUTENbHBIX YNCEIN ISl pEIICHUs TPaKTHUYECKUX 3a]1a
U NIPEACTABJICHUS JTAHHBIX.

Apudmerndecknii KOpeHb HATypalbHOW cTerneHH. JleiicTBusS ¢ apuPMETHYeCKMMU KOPHSIMHU
HaTypaJIbHOM CTEIEHHU.

CuHyc, KOCUHYC U TAaHT'€HC YHCIIOBOIO apryMeHTa. APKCUHYC, apKKOCHHYC, ApKTaHI'€HC YHCIIOBOTIO
apryMeHTa.

YpaBHeHMsI M HEPABEHCTBA



ToxmecTBa U TOXKIECTBEHHbIE TPEO0OPA30BAHMUS.

[Tpeobpa3oBaHre TPUTOHOMETPUYECKUX BbIpaskeHUH. OCHOBHBIE TPUTOHOMETpHUECKHUE (DOPMYIIHI.

VYpaBHeHUe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHre HepaBeHcTBa. MeTo 1 MHTEpBajoB.

Pemenue uensix u JpoOHO-palMOHATBHBIX YPAaBHEHUH 1 HEPABEHCTB.

Pemenne nppanroHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemmennie TpUroHOMETPUUYECKUX YPAaBHEHHIA.

[IpuMeHeHne ypaBHEHUI 1 HEPABEHCTB K PEIICHUIO MAaTEMATUYECKUX 3a/1a4 U 3371a4 U3 Pa3TUIHBIX
o0jactell HAyKH U PEAIbHOM JKU3HHU.

DOyHKUUM U TPpapuKu

Oyukuus, cnocoosl 3aganus pynkuuu. ['paduk Gpynkumu. Bzaumuo o6patHbie pyHKINU.

OOnacte ompeneneHuss ¥ MHOXKECTBO 3HadeHWH ¢yHkuumu. Hymn ¢yskumu. IlpomexyTtku
3HAKOIMOCTOSIHCTBA. YETHBIC U HEUETHBIC (QYHKIUH.

CreneHHas GyHKIUS C HATYpaJIbHBIM U IIEJIBIM TIoKa3aTesieM. E€ cBoiicTBa u rpaduk. CBoHCTBa U
rpaduk KOpHS N-0if cTeneHu.

TpuroHomeTpudecKkass OKpPYKHOCTb, OINpEICIICHUE TPUTOHOMETPHUYCCKHX (PYHKIMA YHCIOBOTO

apryMeHra.
Hauyana maTeMaTnuyeckoro aHajaimusa
[locnenoBarenbHOCTH, CHIOCOOBI 3a/1aHus MOCJIEI0BATEIbHOCTEH. MOHOTOHHBIE
MIOCJIEI0BATEIbHOCTH.

Apudmerndeckass U reomeTpuueckas mporpeccuu. beckoHedHo yObIBarolas reoMerpuyeckas
nporpeccusi. Cymma OeckOHEYHO yObIBaroleil reomerpuueckoi mnporpeccuu. Popmyna CIOXKHBIX
poLeHTOB. Vcrob30Banne IpOrpeccuu sl peLIeHHs] pealIbHbIX 3a]1a4 IPUKJIaJHOTO XapaKTepa.

MHo:kecTBa U JIOTHKA

MHoecTBO, omnepanuu Haja MHokecTBamMu. Jluarpammsl Oiinepa—Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOI'O almapara JJis ONUCAaHUS pealibHbIX MPOLECCOB U SBJIEHUI, IPU PELICHUU
3aJa4d U3 IpYrux y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CIECTBHE, 10Ka3aTEIbCTBO.

11 KIIACC

Yuciia v BBIYMCTICHUS

Harypanbnbie u 1ienbie uncina. [Ipu3Haku 1eIMMOCTH LENbIX YHCElL.

CreneHb ¢ palMOHAIBHBIM TTOKa3aTeneM. CBOWCTBA CTEIICHM.

Jlorapudwm yucna. JlecaTnaHbie U HATYpaTbHBIC JOrapru(MEI.

YpaBHeHHS U HEPABEHCTBA

[TpeoOpa3oBaHue BEIpAKEHUH, COAECPIKAIINX JIOTApU(PMBI.

[IpeoOpa3oBaHre BbIpaXXEHHM, COlEpPIKALIUX CTENICHH C PAllMOHAIBHBIM MOKa3aTeleM.

ITprmepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[Toka3zaTenbHbIE ypaBHEHUSI U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucrteMbl TMHEHHBIX ypaBHEHHI. PemieHne npukIagHbIX 3a7a4 ¢ MOMOIIBI0 CUCTEMbl JTUHEUHBIX
YPaBHEHHUH.

CucreMsl U1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUI U HEPABEHCTB.

IIpuMmeHeHre ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUI0 MAaTEMATUYECKUX 3aJad U 3a7ad U3
pa3IMYHBIX 00J1acTel HAYKU U PEATbHON KU3HH.

DOyHKIUH U TPagUKH



@Oynkust. Ilepuonnueckue (ynkun. IIpomMexyTkn MOHOTOHHOCTH (DyHKIMH. MaKCUMyMbI U
MUHMMYMBI GyHKIMU. Hanbonblee 1 HauMeHbllee 3HaueHne (PyHKIMU Ha IPOMEXKYTKE.

TpuronomeTrpuyeckue QyHKIMH, UX CBOWCTBA U IpapUKu.

[Toka3zarenbHas u norapudmMuyeckas QyHKIMU, UX CBOMCTBA U TpapUKH.

Hcnons3oBanue rpadukoB GYHKITUH IS peIICHHS YPABHCHHUA U JIMHEHHBIX CUCTEM.

Hcnonb3oBanue rpadukoB (yHKIMN AT MCCIEIOBAHUS MPOLIECCOB U 3aBUCUMOCTEH, KOTOpbIE
BO3HHKAIOT MTPH PELICHUH 337a4 U3 IPYTUX YIeOHBIX IPEIMETOB U PEaTbHOMN JKU3HU.

Hayana maTreMaTH4eCKOro aHAIM3A

HenpepeiBable pyHKIH. METOA HHTEPBAJIOB /ISl pEIICHHUS] HEPABEHCTB.

ITpousBonHas Gpynkuun. ['eomerpuueckuil 1 GpU3NUECKUl CMBICI IPOU3BOJHOM.

[TpousBonHble dneMeHTapHBIX (pyHKIUE. @DOpMynsl HAXOXKACHUS TMPOU3BOAHONH CYMMBI,
IIPOU3BEACHUS M YACTHOTO (DYHKIHIA.

[IpumeHeHne NPOW3BOAHON K HCCIEIOBaHMUIO (YHKIMH HAa MOHOTOHHOCTH M OKCTPEMYMBI.
HaxoxxaeHre HanOobIIero 1 HAMMEHbIIETo 3HaYeHNs (YHKIIMU Ha OTpE3Ke.

IIpuMeHeHre pOU3BOIHOM JUI HAXO0KICHHs HAWIY4YlIero pEelIeHUs B IPUKIIAAHBIX 3a7a4ax, Ui
OIIpeJIeJIEHUs] CKOPOCTH IpoIiecca, 3alaHHOro (OpMyJIoi WU rpadukom.

ITepBoobpaznas. Tabnuia nepBooOpa3HbIX.

WuTterpan, ero reoMerpudyeckuid U Qusnueckuil cmbici. Bbruncnenue uHTerpana mo gopmyne
Hprorona—JlelOnu.



3.J1lnanupyemble pe3yabTaThl.

OcBoenne yueOHOTO mpenMmeTa «MaremaTtuka» TOJDKHO 00ecreunBaTh JTOCTH)KCHHE HAa ypPOBHE
cpeaHero oOmiero o0pa3oBaHUs CIEAYIOUIMX JIMYHOCTHBIX, METAlPEIMETHbIX U HPEAMETHBIX
0o0pa30BaTeNIbHBIX PE3YyIbTATOB:

JInuHOCTHBIE pe3ylbTaThl OCBOEGHUS MporpaMMmbl ydeOHoro mpeamera «MaremaTuka»
XapaKTePU3YIOTCS:

I'parxnaHckoe BOCIIUTAHUE:!

c(OPMHPOBAHHOCTHIO T'PAKIAHCKOW MO3UIMK 00YUYaIOMIErocs KaK aKTUBHOTO M OTBETCTBEHHOTO
YjleHa POCCUHCKOro OOILECTBA, IMPEICTABIEHHUEM O MaTeMaTHYECKUX OCHOBaxX (YHKLMOHHUPOBAHUS
Pa3NUYHBIX CTPYKTYP, SBJICHHUHU, MIPOIETyp IPakIaHCKOTO 00IIecTBa (BBIOOPHI, OMPOCH! U TIp.), YMEHHUEM
B3aUMO/ICHICTBOBATH C COLMAILHBIMU MHCTUTYTaMH B COOTBETCTBUM € UX (QYHKIMSAMU M HA3HAUEHUEM.

[TaTpuoTHveckoe BOCIIUTAaHHE:

C(OPMHUPOBAHHOCTBIO POCCHUMCKON TIpakJaHCKOM HAEHTUYHOCTH, YBaXEHHUS K IMPOLUIOMY U
HACTOSIIIEMY POCCHWCKON MaTeMaTHKH, IEHHOCTHBIM OTHOIICHHEM K JOCTHKEHUSIM POCCHICKHX
MaTeMaTUKOB U POCCHMCKON MaTeMaTHYeCKOM IIKOJbI, K MCHOJIb30BAHUIO 3TUX JIOCTHKEHUH B JIPYTHX
HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCITUTAHUS:

OCO3HAHMWEM JyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapona; chopMHpOBaHHOCTHIO HPABCTBEHHOTO
CO3HAHUS, STUUECKOTO IMOBEIEHUs, CBA3aHHOTO C MPAKTUUYECKUM MPUMEHEHUEM JIOCTHKEHUH HAayKu U
JeSITeTPHOCTBIO YUEHOTO; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOSHHE YCTOMUUBOTO OYYIIETO.

DcTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOUICHWEM K MHpPY, BKIIOYas ICTETUKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 33/1a4, peIlICHUH, pacCyXI€HH; BOCIPUUMYHUBOCTHIO K MATEMaTUYECKUM acleKTaM pa3IMyHbIX
BHJIOB UCKYCCTBA.

dusnyeckoe BOCIIUTAHUE!

C(OPMHPOBAHHOCTHIO YMEHHUSI MPHUMEHSATh MaTeMaTHYECKHe 3HAHHWS B MHTEpEcax 3/J0pOBOTO U
6e3omacHOro oOpasa KM3HM, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 310POBBIO (340pOBOE IMUTAHMUE,
cOaaHCUPOBAHHBIA PEXUM 3aHATUN M OTIbIXa, peryjsipHas (u3nueckas aKTUBHOCTbH); (DPU3HMUECKOIo
COBEPILICHCTBOBAHMUSI, TTPH 3aHATHSIX CIIOPTUBHO-030POBUTEIBHON IEATEIEHOCTHIO.

TpynoBoe BocliuTaHue:

TOTOBHOCTBIO K TPYZly, OCO3HAHHWEM ILIEHHOCTH TPYAOJIOOHWS; HHTEPECOM K pa3iIHdHBIM chepam
poeCCUOHATLHOMN AEATENbHOCTH, CBA3aHHBIM C MATEMAaTHKON U €€ IPUIIOKEHUSIMHU, YMEHHEM COBEPIIATh
OCO3HAHHBIM BBIOOpP Oyaymel mnpodeccud W peaJu30BBIBaTh COOCTBEHHBIE KU3HCHHBIC ILJIAHBI;
TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTEMAaTHYECKOMY 00pa30BaHUIO U caMO0OOPa30BaHUIO HA MPOTSHKEHUHU
BCEH JKU3HU; TOTOBHOCTbIO K AKTHBHOMY YYaCTHIO B PEILIEHUM MPAKTUYECKHUX 3a/1ad MaTeMaTH4ECKOH
HaIpaBJICHHOCTH.

DKOJI0ru4ecKoe BOCIIUTAHNUE:!

C(OPMHUPOBAHHOCTBIO  JKOJIOTUYECKOH  KYJIbTYpbl, [OHMMAHHEM BIHSHUS  COLMAIBHO-
HKOHOMHUYECKUX IPOLECCOB HAa COCTOSHUE MPUPOJHON M COLUAIBLHON CPEeZbl, OCO3HAaHUEM II00aIbHOTO
XapakTepa AKOJOTHYECKUX TMpo0JieM; OpUEHTalMel Ha NPUMEHEHHE MaTeMaTHYeCKHX 3HaHUM s
peleHust 3a7a4 B 00JIACTH OKpY»Karolled Cpelibl, IIIAHUPOBAHMS IIOCTYIKOB M OLEHKH MX BO3MOXKHBIX
IIOCJIEICTBUM 11 OKPYIKAIOLLEH CpEbl.

IleHHOCTH HAYYHOTO MO3HAHMSL:

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHUTHUS
HayKd M OOIIECTBEHHOM NPAKTUKH, MOHUMAHUEM MaTeMAaTH4eCKON HayKH Kak c@epbl 4elI0BEe4eCKOH
NeSITeIbHOCTH, 3TANoB €€ Pa3BUTUS M 3HAYMMOCTHU JJISI PA3BUTHUS LMBUJIM3AIMU; OBIAJCHUEM S3BIKOM



MaTEMaTUKU U MaTEMaTUYECKON KyJIbTYPOH KaK CPEICTBOM IO3HAHUS MUPA; TOTOBHOCTHIO OCYILECTBIISIT
MIPOEKTHYIO U HCCIEA0BATEIbCKYIO I€ATeIbHOCTh HHANBHIYAIBHO U B TPYIIIIE.

MertanpeameTHble pe3ysbTaThl OCBOEHHUS IporpaMmbl ydeOHoOro mnpenmera «MaremaTHKa
XapaKTePU3YIOTCS OBJIAJICHUEM YHHUBEPCAIbHBIMU MO3HABATEIbHBIMH JICHCTBUSAMH, YHUBEPCAIHLHBIMU
KOMMYHHKATUBHBIMH JICHCTBHUSIMH, YHUBEPCATHLHBIMH PETYJIATUBHBIMU JICHCTBUSMHU.

1) VYHuBepcanpHble MNO3HABaTeJbHbIe JIEHCTBUS, oOecmeunBalOT (QopmHupoBaHUE 0a30BbIX
KOTHUTHUBHBIX IPOLECCOB OOydaromuxcsi (OCBOEHHE METOJIOB II03HAHUS OKPYXKAIOIIEro MHpa;
MIPUMEHEHHE JIOTHUECKUX, UCCIIEI0BATENbCKUX ONepaluil, yMeHuil paborath ¢ uHpOpMaIueii).

ba3oBbie mornueckue AeMCTBUS:

®  BBUBIATH M XapaKTEpU30BaTh CYIIECTBEHHbIE NPU3HAKKM MAaTEMaTHYECKUX
00BEKTOB, MOHATUHN, OTHOLIEHUI MEXIy MOHATHAMH; (GOPMYINPOBATH OMPECIICHUs MTOHSITHIA;
YCTaHaBJIMBATh CYIIECTBEHHBIM NpPU3HAK KiacCU(UKALMK, OCHOBAaHMS s 0000LICHUA U
CpaBHEHHMS, KpUTEPUU IPOBOAUMOIO aHAIIN3a;

®  BOCIPHHUMAaTh, (GOPMYIUPOBATH U MIPEOOPA3OBBIBATH CYXKIACHUS: YTBEPIUTEIbHbIE
U OTpHIATEIbHbIE, €IMHUYHbIE, YACTHBIE U OOIINE; YCIOBHBIE;

®  BBISBIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHUBOpPEUHsS B
dakrax, JaHHBIX, HAOMIOJEHUSX W YTBEPKICHUSX; IpeAsaratb KPUTEPUU NJISl BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;

e  JIeNaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKHU, 1€ TYKTUBHBIX U MHAYKTUBHBIX
YMO3aKJIOUYEHUH, YMO3aKIOUECHHI 110 aHAJIOTUH;

®  [IPOBOJUTH CAMOCTOATEIBHO JIOKA3aTEIbCTBA MAaTEMaTHYECKUX YTBEPXKIACHUN
(mpsiMble W OT TMPOTUBHOTO), BBICTpAaUBaTh AaPryMEHTAIMIO, MPHUBOIUTH MPUMEPHI U
KOHTPIIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CY)K/IEHUS U BBIBO/IBI;

e  BBIOMpaTh croco0 pemeHus y4eOHOW 3ama4yu (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh HauOoliee TMOAXOASIIUMN € YYETOM CaMOCTOSITENTBHO BBIICICHHBIX
KpUTEPUEB).

bazoBrle nccinenoBaTeIbCKUE JEHCTBUA:

®  JCNOJIb30BaTh BOMPOCHI KAk MHCCIEJOBATENbCKUNA HMHCTPYMEHT MO3HAHUS;
(dbopMynnpoBaTh BONPOCH!, (PUKCUPYIOIINE IPOTUBOpEUHE, MPOOIEMy, YCTaHABIUBATh HCKOMOE
U JJaHHO€, (POpMHUPOBATh TUIOTE3Y, APIYMEHTUPOBAThH CBOIO MO3MIINIO, MHEHUE;

®  IIPOBOJUTH CaMOCTOSITEJIbHO CIUIAHWPOBAHHBIM AIKCHEPUMEHT, HCCIEI0BaHHUE IIO
YCTQHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBJICHUS, IMPOLECCa, BBISBICHUIO
3aBHCHUMOCTEH MeXAy 00BEKTaMU, SIBICHUSAMHU, TIPOIIECCAMH;

®  CaMOCTOSITENbHO (OpMyTUpoBaTh 00OOLIEHUS © BBIBOJABI IO pe3yJbTaTaM
NPOBEAEHHOTO HAOMIOACHUS, HCCIENIOBAaHUS, OLIEHUBATh JIOCTOBEPHOCTh  IOJIYYEHHBIX
PE3yNIbTaTOB, BEIBOJIOB U 00OOIICHMIA;

®  [IPOTHO3MPOBaTh BO3MOXKHOE pa3BUTHE TpoOIecca, a TaKKe BbLABUIaTh
MPEIMONIOKEHUS O €TO PA3BUTUHU B HOBBIX YCIOBHUSX.

Pabota ¢ uadopmanmeii:

®  BBIABIATH JehUIUTHI HH(POPMALMU, TaHHBIX, HEOOXOJUMBIX Ul OTBETA Ha BOIIPOC
U JJIs1 peLeHUs 3a7a4u;

e  BpIOMpaTh HMH(POPMALMIO U3 HCTOYHHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UpPOBaTh M MHTEPHPETUPOBATH HHPOPMALMIO pPA3IMYHBIX BUAOB U  (opM
IpEeCTaBICHHUS;

®  CTPYKTypuUpOBaTh HWH(POPMALMIO, MPEACTABIATH €€ B pasIMYHBIX (opMmax,
WILTIOCTPUPOBATDH TpadUUECcKH;

e  OIEHMBaTh HAAE&KHOCTH MHMOPMAIMHM IO CAMOCTOSTEIHHO C(HOpPMYITHpPOBAHHBIM
KPUTEPUSM.



2) VYHuBepcaJbHble KOMMYHHMKATHBHBbIE JeicTBUS, oOecneunBalOT Cc(HOPMUPOBAHHOCTD
COLIMAJIbHBIX HABBIKOB 00YYaOIIUXCS.
OOuienue:

®  BOCIHPUHHUMATHL M (HOPMYIHPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIOBUSIMU H
HEeNsIMU  OOILEHUS; SICHO, TOYHO, I'PAaMOTHO BbIpaXkaThb CBOIO TOYKY 3pEHHMsSI B YCTHBIX U
NUCbMEHHBIX TEKCTaX, JaBaTh IOSICHEHUS N0 XOJy pelIeHHs 3aJadd, KOMMEHTHPOBATbh
MOJTYYECHHBIN pe3yybTaT;

e B XoAe OOCYXJEHHUS 3a/JaBaTh BOIIPOCHl MO CYLIECTBY OOCYXIaeMOH TeMBI,
npoOJeMbl, pemaeMol 3ajadd, BBICKA3bIBAaTh WJCH, HAICJICHHbIE Ha TIOWCK pEeIIeHHS;
COTOCTABJISITh CBOM CYXACHHUS C CYKICHHSIMH APYTUX YYAaCTHUKOB JTUANOra, oOHapy>KHUBaTh
pa3u4yue W CXOJCTBO TO3WIMH; B KOPPEKTHOH (opme (HopMyIupoBaTh Pa3HOTIACHS, CBOU
BO3PaKEHUS;

®  TPEACTaBIATH PE3yNbTaThl pEIIeHUs 3a7ayd, OSKCIEPHUMEHTa, HCCIeI0BaHUA,
MIPOEKTa; CaMOCTOSITENIbHO BBIOMpaTh (popmar BHICTYIUICHHSI ¢ Y4E€TOM 3a7ad Mpe3eHTAlUUu U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaAHUYECTBO:

®  [IOHMMATbh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHAHON 1 MHIUBUIyaJIbHOU paObOTHI
IpU pElIeHWH Y4eOHBIX 3a7ad; MPUHUMATh IIeJh COBMECTHOH MAEATEIhbHOCTH, IIAHUPOBATH
OpraHU3aIMI0 COBMECTHON PabOThI, pacmpenessaTh BHIBI paboT, 1OrOBapuUBaThCs, 00CYXIATh
MPOIIECC U PE3YNbTAT pabOThI; 0000IIaTh MHEHUS HECKOJIBKHX JIFOICH;

e  y4yacTBOBaThb B TIpyHNoOBHIX (opmax paboTel (0OCykaeHus, OOMEH MHEHHIA,
«MO3TOBBIE HITYPMBI» M HHBIE); BBIIOJIHATH CBOK YacTh pabOThl U KOOPAMHHPOBATH CBOU
JeHCTBUS C APYTUMH WICHAMH KOMaH/Ibl; OLIEHHBATh KA4€CTBO CBOETO BKJIa/1a B OOIHIA IPOTYKT
M0 KpUTEPUsIM, CHOPMYITHUPOBAHHBIM YUYACTHUKAMU B3aUMOJCHCTBHUS.

3) VYHuBepcalbHBIC PeryJasATHBHbIE JCUCTBUSA, O0ECIeYMBAIOT (DOPMHUPOBAHUE CMBICIOBBIX
YCTaHOBOK U >KU3HEHHBIX HABBIKOB JINYHOCTH.

Camoopranuzarusi:

COCTaBJIAITh IJIaH, AITOPUTM PEIICHUS 3a/1a4H, BHIOMPATh CIIOCO0 pelIeHus ¢ y4ETOM UMEIOLIUXCS
pPECYpcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATh BAPHAHTHI PEHICHUH C
y4€TOM HOBOM UH(OPMAITHH.

CaMOKOHTpOJIb!

e  BIAJETh HaBBIKAMHM IIO3HABATENBHOW pedrekcuu Kak OCO3HAHMsSI COBEPIIAEMBIX
JNEHCTBUIM M MBICIUTENBHBIX MPOIIECCOB, MX PE3YJIbTATOB; BJIAJETh CIIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpOIiecca U pe3yiIbTaTa pelIeHns MaTeMaTHUECKOH 3aauu;

®  TPEABHIETH TPYTHOCTH, KOTOPBIE MOTYT BOZHUKHYTH ITPH PEIICHUH 3212491, BHOCHTh
KOPPEKTHBBI B JESATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, NaHHBIX, HAWJEHHBIX OLIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

®  OICHHMBATh COOTBETCTBUE pe3yjbTaTa LENH U YCIOBHSIM, OOBSCHATH MPUUUHBI
JOCTHKEHUS WM HEJIOCTHKEHUS Pe3yNbTaTOB e TEIIbHOCTH, HAXOAUTh OIHOKY, TaBaTh OL[CHKY
nproOpEeTEHHOMY OTIBITY.

OcBoenue y4eOHOTO Kypca «Anredpa U Havyajla MaTeMaTHYECKOTO aHalN3a» Ha YPOBHE CPEIHETr0
o0miero oopazoBaHus JOKHO 00€CTIEYBaTh JOCTHKEHUE CIIEAYIONINX MPeAMeTHbIX 00pa3oBaTeIbHbIX
pe3yJbTaToB:

10 KJIACC

Yuciia 1 BLIYUCICHUSA



OnepupoBaTh MOHATHIMHU: PATHOHAIBHOE U JCHCTBUTENFHOE YMCIIO, OOBIKHOBEHHAS U JICCATUYHAS
IpoOb, IPOLIEHTHI.

BrimonHATe apupmMeTHndecKre ornepannuu ¢ paiuoOHaIbHBIMU U ACHCTBUTEILHBIMU YUCIIAMH.

BoimonHATe npubamkEHHbIE BBIYMCICHUS, UCIIONB3YS MpaBUla OKPYIJIEHUS, JeNaTh MPUKUAKY U
OLIEHKY pe3yJIbTaTa BBIYMCIICHUM.

OnepupoBaTh NOHATHSMU: CTENEHb C IEJIbIM IIOKa3aTelleM; cTaHaapTHas QopMa 3amucu
JEHCTBUTENBHOIO 4YKCIIa, KOPEHb HAaTypaJlbHOM CTENEHM; MCIOJb30BaTh MOAXOAALIYI0 (HOpMY 3alucH
JeUCTBUTENBHBIX YMCEN ISl PELICHHUS IPAKTUYECKUX 3a/1a4 U IPEACTaBICHUS 1aHHbIX.

OnepupoBaTh NOHATHSIMH: CUHYC, KOCUHYC U TAHT'€HC MPOU3BOJIBHOTO YIJIa; UCII0JIb30BATh 3aINCh
MIPOU3BOJILHOTO yTJIa Yepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE (DYHKIUH.

YpaBHeHMsI M HEPABEHCTBA

OnepupoBaTh MNOHATUSAMH: TOXXIECTBO, YpaBHEHHE, HEPAaBEHCTBO; II€JI0€, pPAaLMOHAIBHOE,
UppaLMOHATILHOE YpPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPAaBHEHUE;

BeimonsaTe npeobpazoBaHus TPUTOHOMETPUUECKUX BBIPAXKEHUH U pellaTh TPUTOHOMETPUUYECKHE
YpaBHEHUS.

BeimonHATe npeoOpa3oBaHus LENbIX, PALMOHAIBHBIX U UPPALMOHATIBHBIX BBIPAXKEHUH M pelaTh
OCHOBHBIE TUIIBI LIEJIBIX, PAL[IOHATBHBIX U HPPALMOHAIILHBIX YPAaBHEHUI 1 HEPABEHCTB.

[IpuMeHsTh ypaBHEHUS W HEPABEHCTBA JUIsl PELICHUS MaTEeMaTHMYECKHX 3ajad W 3ajad u3
pa3IMyYHbIX 00JacTel HAyKU U peasIbHOM JKHU3HH.

MonenupoBaTh peajbHble CUTyallud Ha sI3bIKE alreOpbl, COCTAaBIIATH BBIPAXKEHMS, YpaBHEHUS,
HEpaBEHCTBa MO YCJIOBUIO 3aJaud, MCCIEA0BAaTh MOCTPOEHHBIE MOJIEIM C HMCIOJIb30BAaHUEM alapara
anreOpsbl.

DOyHKUUM U rpapuKu

OnepupoBaTh NOHATUAMH: (DYHKIUS, crOcOObl 3alaHus (QyHKIUH, OONacCTh OIpPENEeNeHUs U
MHO>KECTBO 3HAU€HUN QYyHKIUU, rpa@uK QyHKIINH, B3aUMHO 0OpaTHbIE (YyHKIIUH.

OnepupoBaTh MOHATHSAMHU: UYETHOCTb M HEUYETHOCTh (DYHKIMM, HYJIU (QYHKLUUH, HTPOMEKYTKU
3HAKOIIOCTOSIHCTBA.

Hcnonb3oBatek rpaduky GyHKIMHA U1 peleHns: ypaBHEHUH.

CrtpouTh ¥ yuTaTh rpaUKN JTUHEHHON (QYHKIUYU, KBaAPATUYHON (PYHKIMH, CTEIEHHON (QYHKIMH C
L[EJIbIM TIOKa3aTeleM.

Hcnonb3oBate rpaduxu GyHKIMHA A MUCCIEOBAHUS MPOLIECCOB U 3aBUCUMOCTEN MPHU peIleHUH
3a/1a4 U3 OPYruX Y4eOHBIX MPEIMETOB U PealbHOM XKU3HU; BhIpaxkaTh (POpMYIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMU.

Hayana maTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh MOHATHAMHU:  IOCIEAOBATENBHOCTh, apupMeTHYeCKass U  TIeoMeTpUYecKas
IIPOTrPECCUMU.

OnepupoBaTh MOHATUSMH: OECKOHEYHO YOBIBAIOIIAsg T'€OMETPHUYECKasi TMPOTPeccusi, CymMma
OCCKOHEYHO YOBIBAIOIICH T€OMETPHUIECKOM MPOTPECCHH.

3amaBaTh MOCIEIOBATEIBHOCTH PA3IMYHBIMH CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIEIOBATEIILHOCTEH W MPOTPECCHil I PEUICHUS] PEAIbHBIX 3ajad
MIPUKJIATHOTO XapaKTepa.

MHuoxecTBa H JIOTHKA

OnepupoBaTh NOHATUSIMH: MHOXKECTBO, ONI€pallMM HaJl MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapaT JUlsl ONMCAHUS pealbHbIX HPOLECCOB U
SIBJICHHIA, TIPU PEIICHUH 3a]1a4 U3 APYTUX y4eOHBIX MPEIMETOB.

OnepupoBaTh NOHATUAMMU: ONpEAEICHNE, TEOPEMA, CIIEICTBUE, 10Ka3aTEIbCTBO.
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Yuciia 1 BBIYUCICHUA

OnepupoBaTh NOHATUSAMU: HATYPAIbHOE, 1IEJI0€ YUCIIO0; UCII0JIb30BaTh IPU3HAKHU JEITUMOCTH IIEJIBIX
YHUCEeJI, Pa3I0KEHHUE YMCiIa Ha MPOCThIE MHOXKUTEIH JJIsl PEIICHHS 3a7a4.

OnepupoBaTh MOHATHEM: CTENIEHb C PAlMOHAIBHBIM OKA3aTEIIEM.

OnepupoBath MOHATUSIMU: JIOTAPUPM YHCIIA, JECATUIHBIC U HATYPATbHBIC JIOTAPU(PMBI.

YpaBHeHUS M HEPABEHCTBA

[IpuMeHATh CBOWCTBA CTENEHH ISl MPEOOpa3oBaHUsl BBIPAKECHUM;, ONMEPUPOBATH IMOHATHUIMH:
M0Ka3aTeIbHOE ypaBHEHUE M HEPABEHCTBO; PEIIAaTh OCHOBHBIE THUIIBI IOKA3aTENbHBIX YPAaBHEHUU U
HEPaBEHCTB.

BrinmonusaTe npeoOpa3oBaHus BBIPRXKEHUN, COAEPIKAIIUX JIOTapU(pMBbI;, ONEPUPOBATH MOHITHIMHU:
norapu(MUUECKOe ypaBHEHUE U HEPABCHCTBO; PEIIaTh OCHOBHBIC THIIBI JIOTAPU(PMUICCKIX YPABHCHHHA H
HEPaBEHCTB.

Haxonuth perieHust mpocTeUInX TPUrOHOMETPUUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMU: CUCTEMA JIMHEMHBIX YPAaBHEHUH U €€ pELICHUE; UCII0Ib30BATh CUCTEMY
JUHEWHBIX YpaBHEHUH ISl pEIICHUsI TPAKTUYECKUX 3a]1a4.

Haxonuth pemieHuss NMpoCTEMIIMX CUCTEM M COBOKYHMHOCTEM palMOHAIbHBIX YpaBHEHUH U
HEPaBEHCTB.

MonenupoBaTh pealbHbIE CUTYyallud Ha SI3bIKE aireOpbl, COCTaBIATh BBIPAKEHUS, YPaBHEHHS,
HEPaBEHCTBA U CHUCTEMBI TIO0 YCJIOBMIO 3aJa4M, UCCIEAOBATh MOCTPOCHHBIE MOJENIU C MCIOJb30BaHUEM
amnmapara anreophi.

DOyHKUUM U rpapuKu

OnepupoBaTh MOHATUSAMU: TepUOAUYECKas (PYHKIHMS, MPOMEKYTKH MOHOTOHHOCTU (DYHKIIHH,
TOYKH DKCTpeMyMma (YHKIMH, HAWOOJbIIEe M HAUMEHbBIIEE 3HAUYCHHS (PYHKIIMM Ha TPOMEXKYTKE;
WCIONIb30BATh UX VISl UCCIeIOBaHUS (DYHKITUH, 3aIaHHOU rpaduKoM.

OnepupoBath MOHATHIMU: TpaUKK MOKA3aTEIBHOU, JOrapu(hMUIECKOW U TPUTOHOMETPHUUECKUX
¢byHKIUH; H300pakaTh UX Ha KOOPAMHATHOM MIIOCKOCTH W HCIOJIB30BaTh IS PEUICHHs] YpaBHEHWN U
HEPaBEHCTB.

N3o0paxaTh Ha KOOPAMHATHON TUIOCKOCTH Tpa(UKH JTUHEWHBIX YPABHEHHUH U WCIIOJIBH30BATh MX
JUTSl pEeLLIEHUS] CUCTEMBI JIMHEWHBIX YPAaBHEHUI.

Ucnons3oBath rpaduku GyHKIMA ISl HUCCIEIOBAHUS TMPOIIECCOB M 3aBUCHUMOCTEH W3 JIPYTUX
y4eOHBIX TUCIUTUIHH.

Hauvana maTteMaTH4ecKoro aHajams3a

OmnepupoBaTh TOHSATUSMHU: HEMpepbIBHAS (DYHKIUSA;, TPOU3BOAHAS (YHKIMH; HCIOIb30BaTh
TEOMETPUUYECKUN 1 (PU3NUECKHUI CMBICI TIPOU3BOIHOM JJIS PEIICHUS 3a/1a4.

Haxomuth TpOM3BOAHBIE AJIEMEHTAPHBIX (YHKIHMA, BBIYUCIATH IPOU3BOJIHBIE CYMMBI,
MIPOU3BEICHHUS, YACTHOTO (PYHKITHIA.

Hcnonk30BaTh MPOW3BOAHYIO NJIsi MCCIEAOBaHUS (PYHKIIMM HA MOHOTOHHOCTH M IKCTPEMYMBI,
MIPUMEHSITh PE3YJIbTAaThl UCCIIEIOBAHUS K TOCTPOEHUIO IpauKOB.

Hcnons30BaTh TPOU3BOAHYIO ISl HAXO0K/ICHUS HAWTYUIIETO PEUICHUS B MPUKIIA/IHBIX, B TOM YHCIIE
COLIMAJIBHO-D)KOHOMUYECKHUX, 3aa4ax.

OnepupoBaTh NOHATUSAMHU: TIEPBOOOpa3HAsk K MHTETPAIT; TOHUMATh TEOMETPUUSCKUA U (PU3HUCCKUIA
CMBICJI HHTErpaa.

Haxoauth nepBooOpa3Hbie d7IeMEHTAPHBIX (DYHKITUI; BEIYUCIATH HHTErpal 1o ¢popmyne HeroToHa—
JleitOHuna.

Pemarp mnpukmamHeie 3amadyd, B TOM YHUCIE COLUATHHO-d)KOHOMHUYECKOTO U (U3UUYECKOTO
XapakTepa, CpeACTBAMUA MATEMATUYECKOTO aHAJIA3a.
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10 KJTACC IIpoBepsiemble TpeOOBaHMS K Pe3yJbTATAM OCBOCHUS OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbI

Kox [IpoBepsiemble TpeAMETHBIC PE3YJIHTATHl OCBOCHHSI OCHOBHOM
[POBEPAEMOTO 00pa30BaTeNbHON MPOTrPaMMBbI CPETHETO 00IIEeTr0 00pa30BaHUs
pesyibTaTa
1 UYucna v BEIYUCIICHUS
11 OnepupoBaTh MOHATUSAMHU: PALMOHAIBHOE U JICMCTBUTENIBHOE YHCIIO,
' OOBIKHOBEHHASI M IECATUYHAS JPOOH, POIEHTHI
19 BoeimonusaTe  apudmeTHdeckue omepanud ¢ paroHANbHBIMU U
' NEeWCTBUTEIBHBIMU YUCTIaMU
13 BoInonHATs  NpUONMIKEHHBbIE BBIYMCICHHUSA, UCIOJIb3Ysl TpPaBUIIY
' OKPYTJICHHUS, IeTIaTh IPUKUIKY U OLIEHKY pe3yJibTaTa BbIUMCICHUMN
OnepupoBaTh MOHATUSIMH: CTENEHb C LEJIBIM  [OKAa3aTelieM,
cTtaHaaptHas ¢opMa 3alucu JCUCTBUTEIBHOTO YHCIA, KOpPEHb
1.4 HATypaJIbHOW CTEMEHM; UCIOJIb30BaTh MOAXOAIIYI0 (GopMy 3amucu
JICUCTBUTENBHBIX YHCEN JUIsl PEIICHHWs MPaKTUYECKUX 3aaad M
peACTaBICHUS TaHHBIX
OnepupoBath MOHATUSMU: CUHYC, KOCUHYC U TAHT'€HC MTPOU3BOJILHOTO
1.5 yTJia; UCIOJIb30BaTh 3aMMCh MPOU3BOJIBHOTO yIJia 4epe3 OOpaTHbIE
TPUTOHOMETpUUECKHE PYHKIIUU
2 YpaBHEHUS U HEPABEHCTBA
OnepupoBath MOHATHUAMM: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO,
2.1 1esnoe, paloHalibHOE, UPPAlMOHAIBHOE YpaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPHUUYECKOE YPABHEHUE
29 BoimonasaTe  mpeoOpazoBaHusi TPUTOHOMETPHUECKUX BBIPAKCHUN WU
' peniaTh TPUTOHOMETPUUECKHE YPaBHEHHS
BommonasaTe mpeoOpa3oBaHUST  TENBIX,  PAMOHAIBHBIX |
2.3 UPPAIMOHATBHBIX BBIPAXEHUW M periaTh OCHOBHBIC THIIBI IIEJIBIX,
palMOHAIBHBIX U UPPAIMOHAIBHBIX YPABHEHUM U HEPABEHCTB
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[IpumeHsTh ypaBHEHUS U HEPABEHCTBA VISl PELICHHUS] MATEMAaTUUYECKUX

2.4 . .
3a/1a4 M 3a7]a4 U3 pa3IMYHbIX 00J1acTell HAyKU U PeaIbHON KU3HU
MopenupoBaTh pealbHbIE CUTYyallud Ha SI3bIKE anreOphbl, COCTABIISATH
25 BBIDAXKEHUS, YPAaBHEHUS, HEPABEHCTBA MO YCJIOBHUIO 3aJayW,
UCCIIeI0BaTh
MOCTPOECHHBIE MOJIENIU C UCIIOIB30BAaHUEM allrapara ajireopsbl
3 @yHKIUU U TpaduKu
OnepupoBath NOHATHUAMHU: (PYHKIHUS, CIOCOOBI 3alaHus (DYHKIIHH,
3.1 00JacTh OMpeNeseHUsT U MHOXKECTBO 3HAUYCHHUM (PYHKIUHU, Tpapuk
(GyHKUIMH, B3aUMHO 00paTHbIE (QYHKIIHH
39 OnepupoBaTh MOHATUSIMU: YETHOCTh M HEYETHOCTh (YHKIUU, HYJH
' (GyHKIIMU, TPOMEXKYTKH 3HAKOMIOCTOSTHCTBA
3.3 U i i
CIIOJIb30BaTh Tpauku PYyHKIMHI I pEelIEHUs] YPaBHEHUN
34 Crpouth W uutath TpaduKud JTUHEHHON (YHKIIMH, KBaApaTUIHOU
' byHKIIMH, CTENIEHHON (QYHKIIUU C TIETBIM MTOKa3aTesIieM
Ucnionp3oBate rpaduku GyHKIHUNA 71 UCCIASAOBAHUS IMPOIECCOB H
35 3aBUCUMOCTEH MPU PEIICHUH 3a7a4 U3 IPYTUX YU4EOHBIX NPEIMETOB U
' peanbHOM >KM3HU, BbIpaXaTh (OpMyJaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMHU
4 Hauana MmaremaTuyeckoro ananunsza
41 OnepupoBath MOHATUSMHU: MOCIEAOBATEILHOCTh, apudmMeTrueckas u
' FEOMETPUYECKAS] IPOTPECCUN
OnepupoBath MOHATUSIMH: OECKOHEYHO yOBIBAIOIIasi TeOMETpUYECKas
4.2 nporpeccusi, cymMma OECKOHEYHO YOBIBAIOLIEH TIeOMETPUYECKON
IpOrpeccuu
4.3 3anaBarh MOCIEA0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMU
44 Hcnonb30BaTh CBOMCTBA MOCIEAOBATEIIBHOCTEW WU MPOTPECCHM IS
' pELIeHUs pealibHbIX 3a/1a4 IPUKIAAHOrO Xapakrepa
5 MHokecTBa U JIOTHKA




13

5.1 OrnepupoBath MOHITUSMU: MHOKECTBO, OTEPAIIMU HAJ[ MHOKECTBAMU
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBINA anmapar il ONUCAHUSA
5.2 pEAIbHBIX MPOLIECCOB W SIBJICHUW, MPU PEUICHUU 3adad U3 JIPYTHUX
y4€OHBIX MPEAMETOB
53 OnepupoBaTh NOHATUSIMU: OTIPEACIIEHUE, TEOpEMA, CIEACTBUE,
' JI0Ka3aTeIbCTBO
IIpoBepsieMble 3JIEeMEHTBI COAECPKAHUS
Kon IIpoBepsieMblii 3JIEMEHT COJIEpKAHUS
1 Yucna v BEIYUCICHUSA
Pammonansubie yncina. OOBIKHOBEHHBIE U JACCATUYHBIC JAPOOH, MPOIICHTHI,
OECKOHEUHBIE TIepHOaUYecKne npoOu. ApudMeTHuecKue Oorepanuu ¢
1.1 palMOHAIIBHBIMU ~ YUCJIAaMH, NPEeoOpa3oBaHUsl YHUCIIOBBIX BBIPAKEHUU.
[Ipumenenue npoOell W MPOIEHTOB IS PEUICHUS MPUKIATHBIX 33734 U3
PA3JIMYHBIX OTPACIICW 3HAHUM U PEATTbHOW KU3HU
JlelicTBUTENbHBIE Uncia. PalnoHAIBHBIE M HpPALIMOHATIBHBIC YHCIIA.
19 Apudmerrnueckue onepauuu c JNEUCTBUTEIILHBIMU YUCIIaMH.
' [Tpubnu>keHHbIE BBIYUCICHUS, TPAaBWJIa OKPYIJICHUS, TPUKUIKA U OLICHKA
pe3yybTaTa BEIYUCICHUN
Cremmenp ¢ 1ensiM  mokazatesnieM. CranmaptHas ¢Gopma  3amucu
NeUCTBUTENBHOTO uucia. Vcmosib30BaHWEe TOAXOAIIECH (OPMBI 3amucH
1.3 JECUCTBUTENBHBIX  YWCEN JUISl PEHICHUS NPAKTUYECKUX 33Ja4 W
MIPECTABIEHUS JAHHBIX
Apubmernuecknii KOpPEHD HaTypaJbHOU CTEIIEHU. JenicTBus
1.4 .
¢ apu(pMETUYECKUMU KOPHSMH HaTypallbHOW CTETICHU
CuHyc, KOCHHYC M TAHT€HC YMCJIOBOIO apryMeHTa. ApKCUHYC, apKKOCHUHYC,
1.5 ApPKTaHI'E€HC YHUCIIOBOTO apryMeHTa
2 VYpaBHEHUS 1 HEPABEHCTBA
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2.1 ToxxecTBa U TOXAECTBEHHbIE TPE0OPA30BAHUS
99 [IpeoOpazoBaHrie TPUTOHOMETPUUECKUX  BBIPAKEHU. OcHOBHbIE
' TPUTOHOMETPUUYECKHE (POPMYITBI
VYpaBHeHue, KoOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHHMEe HEpPaBEHCTBA.
2.3 MeTtoa nHTEpBaIOB
2.4 | Pemenue 1enbIX U JpoOHO-pAllMOHATBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 | Pemenue uppanuoHaIbHBIX YPABHEHUN U HEPABEHCTB
2.6 | Pemenue TpUroHOMETPUYECKUX YPAaBHEHUM
[IpuMeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHUIO MAaTEMAaTUYECKUX 3aa4
2.1 W 3a]1a4 U3 PA3IMYHbIX 00JIaCTe HAYKH U PEATbHOM KU3HH
3 OyHKIMH U TpaduKu
OynkMs, cnocoObl 3a1anus GpyHkiuu. I'paduk ynkiuu. Bzanmuo
3.1 oOpaTHbie PYHKITUU
Ob6nacTp onpeneneHuss 1 MHOKECTBO 3HaueHUW (yHkumu. Hynmu GyHKImm.
3.2 [TpomexxyTkH 3HAKOMOCTOSIHCTBA. UeTHbIE U HEUETHbIE (PYHKITUU
CrenenHast pyHKUHMS C HATYpaJIbHBIM U LIETBIM MOKa3ateneMm. Ee cBoiicTBa u
3.3 rpaduk. CoiicTBa u rpaduK KOpHS N-0i CTETICHU
Tpuronomerpuyeckas OKpy>XHOCTb, OTIPEIEICHUE TPUTOHOMETPUUECKUX
3.4 (yHKLIMNA YUCIOBOIO apryMeHTa
4 Havana maremaruueckoro ananusa
[TocnenoBarenbHOCTH, CMOCOOBI  3aJaHMsl  IOCIEA0BATEIbHOCTEH.
41 | Monorounmie N0CJIEIOBATEIBHOCTH
Apudmernueckas U reomeTpuyeckas nporpeccuu. beckoneuno yObiBaromiast
4.2 |reomerpuyeckas mnporpeccus. Cymma  OecKOHEYHO  yObIBarouiein
reoMeTpudeckon nporpeccun. @Popmyra CI0KHBIX ITPOLEHTOB.
Hcnonb3oBanue Mporpeccuu sl pelieHus peaibHbIX 3a/1a4 MPUKIaTHOTO
XapakTepa
5 MHoOK€eCTBa U JIOTUKA
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5.1

MHoecTBO, omnepaliii HajJ, MHOKecTBaMu. Jlmarpammbl Diinepa — BeHna.
[IpumeHeHnEe TEOPETUKO-MHOKECTBEHHOTO —ammapara Uil  ONUCaHUS
peanbHBIX MPOIECCOB U SBJICHUM, TIPU PELICHUH 3aa4 U3 JPYTUX YUEOHBIX
IPEIMETOB

5.2 OHpeI[CJ'IeHI/IC, TCOpCMaA, CIICACTBUC, NOKA3ATCIbCTBO

11 KJIACC IlpoBepsiemble TpeOOBaHMSA K pPe3yJIbTATaM OCBOCHUSI OCHOBHOM
o0pa3oBaTeJibHOI MPOrpaMMbI

Kon IIpoBepsieMble MpeAMETHBIE PE3YIbTATHI OCBOEHUSI OCHOBHOU
IPOBEPSIEMOTO o0pa3oBaTeIbHON MPOrpaMMbl CPETHETO 00IIEero 00pa3oBaHus
pe3yJibTara
1 Hucna v BBIYUCIEHUS
OneprpoBaTh NOHATUSAMHU: HATYPAIBHOE, LIEJIO€ YUCIIO0; UCIIOJIb30BATh
1.1 IPU3HAKA JEITMMOCTH LEJIBIX YHUCEII, PA3JIOKEHNE YMCIIa HA MPOCTHIE
MHOYHUTEIH ISl PELICHUS 3a/1a4
1.2 OrneprpoBatTh MOHATUEM: CTEIIEHB C PALIMOHAIBHBIM IIOKA3aTENEM
OnepupoBatb MOHATHSIMU: jgorapupm yucia,
1.3 JIECATUYHBIC U HATYyPAJIbHBIE JIOTapUPMBI
2 YpaBHEHUS U HEPABEHCTBA
[IpumeHATh CBOWCTBAa CTEMEHW A MpeoOpa3oBaHUs BBIPAKCHUH,
2.1 ONEPUPOBATH MOHATHUSIMU: IIOKA3aTEIIBHOE YPABHEHUE U HEPABEHCTBO;
pelIaTh OCHOBHBIE TUIIBI ITIOKA3ATENbHBIX YPABHEHUN U HEPABEHCTB
BoinonHsaTh npeoOpa3zoBaHus BEIPAKEHUM, COAEPHKAIIUX JTOraprupMBbI;
99 ONEPUPOBATH MTOHSTUSMMU: JorapupMuIECcKoe
' YpPaBHEHHUE U HEPaBEHCTBO; pemarb OCHOBHBIE
THUIIBI JIOTApU(PMUIECKUX YPABHCHUI U HEPABEHCTB
2.3 Haxonuts pemieHnst npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB
OneprpoBaTh NOHATHUSAMH: CUCTEMA JIMHEWHBIX YPAaBHEHHU M €€
2.4 pELICHUE; UCIIOIb30BATh CUCTEMY JINHEWHBIX YPABHEHUM JJIS1 PELLICHUS
NIPaKTUYECKUX 3a/1a4
5 Haxogute pemeHus NOpOCTEHIIMX CUCTEM H©  COBOKYMHOCTEMN
S palMOHATBHBIX YPABHEHUN U HEPABEHCTB
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2.6

MopenupoBaTh peajibHble CUTyallud Ha SI3bIKE alireOpbl, COCTABIISATh
BBIPAYKEHHUSI, YPABHEHHUSI, HEPABEHCTBA U CUCTEMBI 10 YCJIIOBHIO 3a/1a4H,
UCCIIEIOBAaTh IOCTPOCHHBIE MOJEIHM C MCIOJb30BAHUEM ammapara
anreopbl

@yHKIUU U TpaduKu

3.1

OnepupoBaTh MOHATUAMH: NEpHOAUYECKas (PYHKIUS, MPOMENKYTKH
MOHOTOHHOCTH (YHKIIUH, TOYKU SKCTpEMyMa (PYHKIMH, HauOoOJIbLIee
Y HauMeHblIee 3HauYeHUs (PYHKIMU Ha IPOMEKYTKE; UCII0JIb30BaTh UX
JUTsl UcclieioBaHus (DYHKIIMH, 3aJaHHON TpaduKom

3.2

OnepupoBatb MOHATHSIMU: rpa@ukd  MOKa3aTeIbHOM,
norapu(MUYECKON U TPUTOHOMETPUUYECKUX (PYHKIIHIA; U300pakaTh UX
Ha KOOPAMHATHOM IJIOCKOCTH Y UCIIOJIb30BaTh ISl PELICHUS
YPaBHEHHI U HEPABEHCTB

3.3

N300paxxaTtb Ha KOOPJIAMHATHOM IUIOCKOCTH TpadUKu JMHEWHBIX
YpaBHEHUH M MCNOJNb30BaThb UX JJIs PEIICHUS CUCTEMbl JIMHEHHBIX
YpaBHEHUI

3.4

Ucnonb3oBate rpaduku GyHKIMA U1 MUCCIEIOBAaHUS MPOLIECCOB U
3aBUCUMOCTEMN U3 APYruX y4eOHbIX TUCHUILINH

Hauana maTemaTtndeckoro aHajimsa

4.1

OnepupoBarh MNOHATUSAMM: HENpEpPbIBHASA (QYHKIUS, MPOU3BOJHASA
(yHKLIMH; HMCHOJIB30BaTh TE€OMETPUYECKHM W (PU3NYECKHI CMBICI
IIPOU3BOIHOM JUIS PELICHUS 3a/1a4

4.2

Haxonute mpoHM3BOAHBIE AIIEMEHTAPHBIX (DYHKIUH, BBIYUCIATH
IPOU3BOIHBIE CYMMBI, TPOU3BEICHNUS, YACTHOTO (PYHKITUH

4.3

Hcnonb30BaTh MNPOU3BOJHYIO [UIsl HUCCIENOBaHUS (YyHKIMH Ha
MOHOTOHHOCTb U 9KCTPEMYMBI, IPUMEHSATh PE3YJIbTaThl UCCIEAOBAHUS
K IOCTPOEHHUIO IpapuKoB

4.4

Hcnonb3oBaTh IMPOU3BOAHYIO I HAXOXKACHUS HAWTYUIICTO PCIICHHA
B IPUKJIAAHBIX, B TOM YHCJIC COOUAJIbHO-O3KOHOMHWYCCKUX, 3a/ladax
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45 OnepupoBaTh MOHATUSIMH: TEPBOOOpa3Hasi W HHTErpaj; MOHUMATh
' reoOMeTpUYEeCKU U (PU3NUECKUI CMBICI MHTErpaja
46 Haxomute mepBooOpa3Hbie 3JIEMEHTAPHBIX (YHKIWNA, BBIYUCISATH
' uHTerpai o Gopmyie Herotona — JleliOuuira
Pemats MPUKJIAIHbIE 3a/1a4u, B TOM qucie
4.7 COITMATbHOPKOHOMHUYECKOTO M (DU3UUECKOTO XapakTepa, CpeACTBaMHU
MaTeMaTUYECKOro aHaIn3a
IIpoBepsieMble 3JIeMEHTBI COAECPKAHUS
Kon [IpoBepsieMblii 3JIEMEHT COJIEPKAHUS
1 Hucna v BBIYUCIEHUS
1.1 HarypanpHblie u nenbie uncina. [Ipu3Haku I1eIUMOCTH LENBIX YHCEI
1.2 CreneHb ¢ pallMOHAIBHBIM MoKa3zaTesieM. CBOICTBa CTEIIEHU
1.3 Jlorapudwm uncna. JlecsTuuHbie U HATYpabHbBIE JOTrapu(PMbI
2 YpaBHEHUS U HEPABEHCTBA
2.1 [IpeobOpazoBanue BeIpaKeHUH, COAEPKAITUX JTOTapHU(DMBI
29 [IpeobpazoBaHue BbIpaXKEHUH, COIEPKAILUX CTENIEHH C PAllMOHAIBHBIM
' NOKa3aTeIeM
2.3 [IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [TokazaTenbHble YpaBHEHUSI U HEPABEHCTBA
2.5 | JlorapudpmMuueckue ypaBHEHHS U HEPABEHCTBA
CucreMbl JIMHENHBIX YpaBHEHUH. PellieHrne npukiagHbixX 3a1a4d ¢ IOMOUIbIO
2.6 CHUCTEMBI JIMHEUHBIX YPAaBHEHUH
2.7 CucreMbl 1 COBOKYITHOCTH PAIIMOHATIbHBIX YPABHEHU U HEPABEHCTB
[IpumeHeHne  ypaBHEHHMI, CHUCTEM M  HEPaBEHCTB K  PELICHUIO
2.8 MaTeMaTUYEeCKHUX 3a7a4 U 3a7a4 U3 pa3IuyHbIX 00JacTell HAYKU U peaIbHOM
KU3HU
3 OyHKIUU U TpapuKH
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Oyukuus. llepuogunyeckne ¢GyHkuu. IIpoMexyTkn MOHOTOHHOCTH
3.1 byHkuuu. MakcumyMmbl 1 MUHUMYMBI pyHKIuu. Hanbomnbiiee
Y HauMeHblIee 3HauyeHue (QyHKIMHU Ha IPOMEXYTKE
3.2 Tpuronomerpuueckue PyHKIUU, NX CBOWCTBA U TpauKu
3.3 | IlokazarenbHas u norapudmuueckas GyHKIUU, UX CBOMCTBA U rpaduKu
Ucnonp3oBanue rpadukoB PyHKIMI ISl pEIICHHUsS] YPABHEHUN W JTMHEHHBIX
34 | cicrem
Hcnonb3oBanue rpadukoB (QYHKUMN I8 UCCIENOBAHUS MPOLIECCOB U
3.5 | 3aBUCHUMOCTEH, KOTOpbIE BO3HMKAIOT IIPU PELICHWH 3a1ad U3 JPYrux
y4eOHBIX MPEAMETOB U pPeaJTbHOMN KU3HU
4 Havana maremarndeckoro aHaansa
4.1 HenpepsiBable pyHKIMH. MeToa HHTEPBATIOB JJI PEIICHUS] HEPABEHCTB
5 [IpounsBonnas ¢bynkuun. ['eomerpuueckuil u duznueckuit
4. CMBICJI ITPOMU3BOTHOM
43 [IpousBoanbie  dneMeHTapHBIX  QyHKIUHA. DOpMyIbl  HAXOXKICHUS
' MIPOU3BOIHON CYMMBI, IPOU3BE/ICHUS U YACTHOTO (PYHKITUH
[IpumeneHre Mpou3BOAHON K UCCIENOBaHUIO GYHKIUNA HA MOHOTOHHOCTh U
4.4 | skctpeMyMbl. HaxoxzaeHue HamOOJbIIEr0O M HAUMEHBIIEro 3HAYEHUS
(yHKLHUH Ha OTPE3KE
[IpruMmeHeHnEe NPOM3BOAHON JUIsI HAXO0XKACHUS HAWIYYLIErOo PELICHHS B
45 | TNpUKIAAHBIX 3a/Jadax, JJs ONpeAesIeHHus CKOPOCTH Ipoliecca, 3aJaHHOro
dbopmyoii unu rpadukom
4.6 [TepBooOpaznas. Tabnwuia mepBooOpa3HBIX
47 WNurerpan, ero reomeTpuyueckuii u (U3MYECKUN CMBICI. Bpruncinenue
' uHTerpana no popmyne Herotona — JleiiOnura

IIposepsiembie Ha EI'D mo MmaremaTnke TpeOGOBaHUS K pe3y1bTaTaM OCBOCHUA
OCHOBHOI 00pa3oBaTe/IbHON MPOrpaMMbl CpeIHEro 001Iero 00pa3oBaHusA

Kon

[TpoBepsiembie TpeOOBAHMS K TPEIMETHBIM PE3YJIbTaTaM OCBOCHUS

MIPOBEPSIEMOTO OCHOBHOM 00pa30BaTEIbHOMN MPOTpaMMBbl CPETHETO OOIIETO
TpeOOBaHHS o0pa3zoBaHUs
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Brnanenune mMerogamMu 10Ka3aTebCTB, AITOPUTMAMK PEIICHUS 3a71a4;
yMeHue (pOopMyJIHpOBaTh U ONEPUPOBATH MOHATHUSIMHU: OIpPEICICHUE,
akcuoMa, Teopema, CIeJCTBHE, CBOMCTBO, MPU3HAK, JT0KA3aTEIHCTBO,
paBHOCWIBHBIE  (DOPMYJUPOBKH;  TPHUMEHATH  HMX;  yMCHHUE
dbopMyIHpoBaTh O00paTHOE W IPOTHBOIOJIOKHOE YTBEP)KICHHE,
NPUBOJUTH TIPUMEPHl MW KOHTPIPUMEPHI, MCIOIB30BaTh METO]
MaTEeMaTHIECKON WUHIYKITUY; MIPOBOJIUTH JI0Ka3aTeIbHbIC
pacCyXKIleHUsT TpU pEIIeHUH 3a7]ad, OIECHUBATh JIOTHYECKYIO
NPaBWIBHOCTh PACCYXKJICHHM; yMEHHE OIepUpOBaTh MOHITUSIMH:
MHOECTBO, MOAMHOXECTBO, ONEpaIid HaJl MHOXKECTBaAaMHU;, YMECHHUE
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar i ONHCAHUS
peabHBIX MPOIIECCOB M SIBIICHUM W MPU PEIICHUH 3a/1a4, B TOM YHCIIe
U3 JPYTUX y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH MOHSTHSIMHU:
rpad, cBsI3HBIN rpad, nepeBo, LUKI, Ipad Ha IIOCKOCTH; YMEHHUE
3a/1aBaTh U OMUCKHIBAThH Tpadbl pa3IMYHBIMU CITIOCOOAMU;

UCIIOJIb30BaTh Tpadbl IPH PEIICHUH 337124

YMeHue onepupoBaTh NOHITUAMU: HATYPAIbHOE YUCIIO, LIEJI0€ YUCIIO,
CTEIEHb C LEJIbIM IOKa3aTejieM, KOPEHb HATYpPaJIbHOU CTEIEHHU,
CTEIEHb C PALMOHAIIBHBIM MOKA3aTEJIEM, CTENIEHD C JEHCTBUTEIbHBIM
nokasaresieM, Jorapu@m 4uciia, CHHyC, KOCUHYC U TaHT€HC
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IPOU3BOJIBHOIO YHUCJA, OCTATOK MO MOJYJIIO, pallMOHAIBHOE YHCIIO,
UppAMOHATIBHOE  YKCJIO, MHOXECTBAa HATypaJIbHBIX,  UEJbIX,
pallMOHANIbHBIX, JI€MCTBUTEIbHBIX YHCEN;, YMEHHE HCIO0JIb30BATh
NPU3HAKK IETUMOCTH, HAUMEHBIINI OOIINI AeTUTEIh U HAUMEHbIIEe
oO1ee kpaTHoe, anroput™ EBKinma mpu penieHuu 3a1a4; 3HaKOMCTBO
C pa3IMYHBIMM TO3UIMOHHBIMU CUCTEMAaMHU CUHCJICHUS, yMEHUE
BBITIOJIHATH BHIYUCIICHUE 3HAYEHUI U MpeoOpa3oBaHus BEIPAKEHUM CO
CTENEHSIMU | Jiorapudmamu, mpeoOpa3oBaHus APOOHOPAITMOHATBHBIX
BBIPAKEHUI; YMEHHUE ONEpUPOBATh MOHATUSIMHU: MOCIEA0BATEIbHOCTD,
apuMeTnyecKkas  MpPOrpeccusi, TeOMeTpUYecKas  Iporpeccus,
OecKOHEYHO YOBIBaroIIasi TeOMETpHUYecKas MPOTrpeccusi; yMEHHue
3a/laBaTh  IOCJIEIOBATEILHOCTH, B TOM YHCJIE€ C TOMOIIbIO
PEKYpPpPEHTHBIX  (OpMYJI; YMEHHE OMNEPUPOBATH  MOHSATUSIMU:
KOMIIJIEKCHOE YHUCJIO, CONPSIKEHHbIE KOMIUIEKCHBIE YMCia, MOIYIb U
apryMeHT KOMIUIEKCHOTO 4Yucia, (hopMa 3amiuci KOMIUIEKCHBIX YUCeN
(reoMeTpuueckasi, TPUrOHOMETpUYECKasi U alredpandeckas); yMeTh
IPOU3BOIUTH apu(PMETHUECKHUE IEUCTBHS C KOMIUIEKCHBIMH YHCIIaMU;
OPUBOJUTH  TMPUMEPHl  HCIOJIb30BAHMSI  KOMIUIEKCHBIX  YHUCEJN;
ONEPUPOBATh MOHATUAMU: MaTtpuna 2 X 2 m 3 X 3, OnpenenuTesb
MaTpULbl, TEOMETPUUECKUNA CMBICIT OIIPEACITUTEIIS

YMeHue onepupoBaTh MOHATUAMHU: PallMOHAIIBHBIE, UPPALIMOHAJIBHBIE,
II0Ka3aTelbHbIE, CTEIICHHBIE, Jorapudmuyeckue,
TPUTOHOMETPUYECKUE YPAaBHEHUSA U HEPABEHCTBA, UX CHUCTEMBI,
YMEHHUE OIEpUPOBATH IOHATUSAMHU: TOXKIAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHuE, ypaBHEHHE, HEPABEHCTBO, CUCTEMa ypaBHEHUU M
HEPABEHCTB, PAaBHOCWIIBHOCTb YPABHEHUMN, HEPABEHCTB U CHUCTEM;
YMEHHE pellaTh YpaBHEHHs, HEPABEHCTBA U CUCTEMBI C IIOMOIIBIO
Pa3IMYHBIX PUEMOB; PEIIATh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C
[1apaMeTpOM; IPUMEHATh YPaBHEHMs, HEPABECHCTBA, UX CUCTEMBI I
pelIeHrs] MaTEMaTUYECKUX 3aJad M 3aJad U3 pa3IndyHbIX oOsacTei
HayKU U peaJIbHOMN KU3HU
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YMeHue onepupoBaTh MOHATUSAMU: (PYHKIUS, YETHOCTh (YHKIIUH,
NEPUOJUIHOCTD (DYHKIIMH, OTPAHUYCHHOCTD (DYHKIIMH, MOHOTOHHOCTb
byHKIMHA, HSKCTpeMyM (YHKIMH, HauOOJbIIee ¥ HaUMEHbIIEE
3Ha4YeHUs1 (YHKIMKM Ha TPOMEXKYTKE, HENpepbiBHAs (QyHKIMS,
acuMnTOThl rpaduka (YHKIHHM, TIepBas WU BTOpas TMPOU3BOHAS
byHKIIUHA, TEOMETPUUECKHH W (PU3WYECKHA CMBICIT MPOU3BOIHOM,
nepBooOpas3Has, ONpPEACIICHHBIM HHTETpajl; YMEHUE HaXOJUTh
acuMMTOTHl Tpaduka (HYHKIIMH; YMEHUE BBIUYUCISATH MPOU3BOIHBIC
CYMMBI, TPOU3BEJICHUS, YACTHOT'O U KOMITO3UIIMK (PYHKIUI, HAXOAUTD

ypaBHEHUE KacaTeJbHOW K Tpaduky (yHKIMH; yMEHHE HaXOIUTh
POU3BOJHBIE DJEMEHTAPHBIX (DYHKIMH; yMEHHE WCIOJIb30BaTh
MPOU3BOJIHYIO JJIs1 UCCIeIOBaHUs (DyHKIIMHM, HAXOIUTh HAUOOJbIINE U
HAaUMEHBIIINE 3HaUYCHUS (PYHKIUH; CTPOUTH TpaUKU MHOTOUJICHOB C
VCIIOJIb30BAHMEM aIlllapara MaTeMaTHYE€CKOr0 aHalin3a; NPUMEHSTh
IPOM3BOJAHYIO  JUIl  HAXOXICHUS  HAWIy4YIIero  pELIeHUs B
MPUKJIATHBIX, B TOM YUCJIE COIUATBHO-IKOHOMUYIECKUX U (DU3UIECKUX
3a/layax; HaxOJWUTh IUIOWAAM U O0O0beMbl (UTYp C MOMOIIBIO
VHTETpaJIa; IPUBOAUTH IPUMEPBI MATEMATUUECKOI0 MOICIIMPOBAHUS C
noMoIIei0 MU PepeHIaTbHBIX YPaBHEHUN

YMeHue omepupoBaTh MOHATUAMH: Tpapuk GyHKIUH, oOpaTHas
byHKIMS, KOMIO3UIUs QYHKINHN, TUHEWHAsT QyHKINS, KBaIpaTHIHAS
byHKUMS,  pauMoHaiIbHas ~ (QYHKUUSA,  CTENEeHHas  (yHKIMS,
TPUTOHOMETpUYECKHE (YHKLIMH, OOpaTHbIE TPUTOHOMETPUUYECKUE
GyHKIMHM, TOKa3aTenbHas W Jjorapudmuueckas (yHKIUU; YMEHHUE
CTPOUTH IpaQUKU U3YUEHHBIX (PYHKUNH, BBIIOIHITH IPEeoOpa3oBaHMsl
rpadukoB PyHKIUH, UCIIOJIB30BATh IPAPUKHU JIJIS1 U3YUEHUS POIIECCOB
Y 3aBUCUMOCTEH, PU PELICHUH 33]1a4 U3 JPYTHX YUYEOHBIX IPEIMETOB
U 3a7jad U3 pealbHOM KU3HU; BbIpaxkaTb (OpMyJaMU 3aBHUCHUMOCTH
MEXly BEIMYMHAMH; HCIOJIh30BaTh CBOWCTBA W TpadUKH (PYHKIIHIA
JUIs pelIeHUs YpaBHEHMH, HEpPaBEHCTB M 3a7auy C IapaMmeTpamuy;
n300paxkaTh Ha KOOPJMHATHOM TUIOCKOCTM MHOXECTBA PEIICHUI
ypaBHEHUM, HEPABEHCTB U X CUCTEM




22

YMeHue pemaTth TeKCTOBBIC 3aJja4l Pa3HbIX TUMOB (B TOM YHUCJE Ha
MPOLIEHTHI, JOJU U YaCTH, Ha JIBIXKEHHE, pabOTy, CTOUMOCTh TOBAapOB
W yCIyTr, HaJOTH, 3aJayd W3 00JIaCTU YMpaBICHUS JMYHBIMU H
CeMEWHBIMU (PUHAHCAMM); COCTaBJISITh BBIPAKECHUS, YpPaBHECHUS,
HEPAaBEHCTBA U MX CHUCTEMBI IO YCJIOBUIO 3aJa4M, HCCIIEI0BaTh
MOJIyYeHHOE PEIIeHUE U OIICHUBATh MPaBIOMNOJ00HOCTh PE3YIbTATOB;
YMEHHUE MOJEIUPOBATh PEalbHbIC CUTYAIlMd HA S3bIKE MATEMAaTHUKHU;
COCTaBJISITh BBIPAXKEHMS, YPABHEHHUsI, HEPABEHCTBA U UX CHUCTEMBI I10
YCIIOBUIO  3aJa4d, HCCJIEI0BaTh  IMOCTPOCHHBIE  MOJEIU  C
VCTIOJIb30BAHUEM armapara anreopsl, MHTEPIPETUPOBATH
IIOJTy4YE€HHBIN PE3YyJIbTAT
IlepedeHb 3J1eMeHTOB co/iep:KaHus, NpoBepsieMbix Ha EI'J mo maTtematuke
Kon [TpoBepsieMblil INEMEHT CONECPKAHUS
1 Yucna v BEIYUCICHUSA
11 Harypanbnbie u nensle yncia. [IpuzHaku 1e1MMOCTH LENBIX YHACEI
1.2 Pammonansubie uncna. OOBIKHOBEHHBIE W JECATUYHBIC JIPOOH, MPOIICHTHI,
OECKOHEUYHBIE IEPUOANYECKUE TpoOU
1.3 ApubmMernueckuii KOpPEHb HaTypaJbHOU CTEIIEHU. JenicTBus
¢ apuPMETUIECKUMHU KOPHSIMU HATyPATIbHON CTENIEHU
14 Crenenb ¢ nenbiM nokazareneM. CTeneHb ¢ pallMOHAJIbHBIM [MOKA3aTENIEM.
CBoiicTBa cTEeNIeHN
15 Cunyc, KOCUHYC M TaHT€HC YHMCIIOBOTO aprymMeHTa. ApKCUHYC, apKKOCUHYC,
ApKTaHI'E€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudwm uncna. JlecssTuuHbie U HATYpaJbHbBIE JOTrapu(PMBbI
1.7 JleficTBuTeNnbHBIE yncia. AprupMEeTUUECKUE OTIepalU C JEHCTBUTEIHHBIMU
yuciaamu. [IpubnvkeHHbIe BRIYUCICHUS, TTPaBUJia OKPYTJICHUS, IPUKUIKA U
OLICHKA Pe3yJIbTaTa BEIYUCICHUN
1.8 [IpeoOpazoBaHKe BbIpAKEHUIN
1.9 Komnnekcusie uncna
2 YpaBHEHUS 1 HEPABEHCTBA
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2.1 | Ilensie n 1poGHO-paIHOHANBHBIC YPABHEHHS

2.2 | YppaunoHalbHble ypaBHEHHs

2.3 | TpUroOHOMETPHYECKHE yPaBHCHHS

2.4 | TJokasatenbHble i TOrapH(MIUCCKIE yPABHCHHUS

2.5 | Ilensle n ApoGHO-PAHOHANBHBIC HEPABEHCTBA

2.6 | YppaumoHanbHbIe HePABEHCTBA

2.7 | MokasatenbHble 1 norapup)MHICCKHE HEPABEHCTBA

2.8 | TpuroHoMeTpHUeCKIe HEPABEHCTBA

2.9 | CrcreMbl i COBOKYIIHOCTH YpaBHEHHIT i HEPABEHCTB

2.10 | YpaHenus, HepaBEHCTBA M CHCTEMBI C TAPAMETPAMH

2.11 Martpuia cuctemMbl JUHEHHBIX ypaBHEHUH. Onpe1eTuTeNb MaTPULIbI

3 ®yHKIMU U rpaduKu

3.1 Oyukmus, cmocobsl 3amanus GyHkuun. ['padux ¢ysxiuu. BzanmHO
oOpatHbie (yHkiuu. YerHeie u HedeTHble (GyHkuuu. I[lepuoanueckue
GyHKIUH

32 O6nacts OIpEETCHUs] U MHOXKECTBO 3HaueHui pyHkunu. Hynu ¢pyHkuuu.
[IpomMexxyTKH 3HAKOMOCTOSIHCTBA. [IpOMEKyTKHM MOHOTOHHOCTH (YHKLHH.
Makcumymbl ¥ MUHUMYMbl (QyHKiuu. HauOonbliee M HauMeHblliee
3HaYeHHe (PYHKIIUU HA TIPOMEXKYTKE

3.3 | Crenennas (GyHKIHMS C HATYpaJlbHBIM U LIENBIM NoKa3areneM. Ee cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOPHS N-Oi CTETICHU

3.4 | Tpuronomerpudeckue GyHKIHA, HX CBOHCTBA H rpaduKH

3.5 | lokasarenbHas 1 norapupmMuyeckast yHKINHU, UX CBOWCTBA U rpapuKH

3.6

Touku paspeiBa. AcumnTorsl TpadukoB dyHkuuii. CBoicTBa (PYHKIUH,
HEMPEPHIBHBIX HA OTPE3KE
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3.7 ITocienoBaTeIbHOCTH, CIIOCOOBI 3aaHUs ITOCIEI0BATEIbHOCTEH

3.8 Apudmernueckast u reomeTpuueckas nporpeccun. @opmysa CI0KHBIX
IIPOLICHTOB

4 Hauana maTemaTnueckoro aHaiausa

4.1 [MpousBoanas ¢pynkuuu. [IponsBogHbIC S7I€MEHTAPHBIX QYHKIIUN

4.2

[IpumeHeHre MPOU3BOAHON K UCCIIEIOBAaHUIO (YHKIIMM HA MOHOTOHHOCTD U
KCTpeMyMbl. HaxoxaeHue HauOOJBIIEr0o W HAWMEHBIIEro 3HAYCHUS
GbyHKIIUM Ha OTPE3Ke

4.3 ITepBooOpa3znas. uterpan

5 MHoX€ecTBa 1 JIOTHKA

5.1 MHO0k€eCTBO, OIepaluy HaJl MHOKECTBaMHU. J(narpammsl Dinepa — BenHa

5.2 Jloruka

4. TemaTH4eckoe IVIAHUPOBaHUeE.

10 kaacc.
Ne HumeHoBaHUe pa3iesioB U TeM Bceero JuexkTpoHHbIe (HUGpPOBbIE)
n/n | nporpamMmsl oOpa3oBaTe/ibHbIe pecypchl
MHO€eCTBa palliOHAIBHBIX U https://resh.edu.ru/subject/51/10/
1 JIEUCTBUTENLHBIX YHcell. PanonanbHbIe 14
ypaBHEHUS U HEPABEHCTBA
5 Oyukimu 1 rpaduku. CTENeHb ¢ HEelbIM 6 http://Ibz.ru/files/6770/
MoKa3aTeneM
ApudmeTnaeckuii KOpeHb N—0¥ CTEIEHH. https://resh.edu.ru/subject/51/10/
3 WppannonanbHble ypaBHEHUS U 18
HEPaBEHCTBA
dopmyitbr http://lbz.ru/files/6770/
4 TpuronomeTpun. TpuroHoMeTpuyecKme 22
ypaBHEHUS
5 ITocse10BaTeIbHOCTH M IPOIPECCHU 5 https://resh.edu.ru/subject/51/10/
5 [ToBTOpeHue, 0000IICHNE, CHCTEMATH3AIUS 3 http://Ibz.ru/files/6770/
3HAaHUU
OBIIEE KOJIMYECTBO YACOB 68
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11 kuaacc.
Ne HumeHoBaHue pa3/ieioB U TeM Bcero JuekTpoHHbIe (UG POBHbIE)
1/ | NporpaMmal o0pa3oBaTe/ibHbIe PeCypchl
CreneHp ¢ paroHaIbHBIM https://resh.edu.ru/subject/51/10/
nokasareseM. [lokazarenpHas
1 12
¢dynkys. [TokazaTenbHbIe ypaBHEHHUS
Y HEPaBCHCTBA
Jlorapudmuueckas GyHKIUS. http://lbz.ru/files/6770/
2 Jlorapudmuueckre ypaBHEeHUs U 12
HEpPaBEHCTBA
TpuronomeTpuueckne GyHKIUU H UX https://resh.edu.ru/subject/51/10/
3 rpaduku. Tpuronomerpuyeckue 9
HEPABEHCTBA
4 [TpousBonnas. [Ipumenenue 24 http://lbz.ru/files/6770/
POM3BOTHOM
5 WuTterpan u ero npuMeHeHHs 9 https://resh.edu.ru/subject/51/10/
6 Cucrembl ypaBHEHUH 12 http://lbz.ru/files/6770/
7 HarypasbHble U 1enblie ynca 6 http://lbz.ru/files/6770/
8 [ToBTOpenue, 06001IIeHNE, 18 https://resh.edu.ru/subject/51/10/
CHCTeMaTH3alUs 3HAHUM
9 OBIIEE KOJIMYECTBO YACOB 102

I10 ITPOTPAMME
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