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HHOACHUTEJIBHAA 3AIIUCKA

YueOHblii Kypc «AnreOpa M Hayajga MaTeMaTUYECKOTO aHalln3a» SBJSETCS OJHUM U3
HanOoJsiee 3HAYUMBIX B IPOrpaMMe CpeJHEero oomiero o0pa3oBaHUs, IMOCKOJBKY, C OIHOMN
CTOPOHBI, OH 00EeCIeunBaeT HHCTPYMEHTAIbHYIO 0a3y JJIs H3y4EHUs BCEX €CTECTBEHHO-HAYUHBIX
KYpCOB, a C JPYyroil CTOPOHBI, (POPMHUPYET JIOTUIECKOE M A0CTPAKTHOE MBIIUICHUE 00YJatOIIXCs
HAa YpOBHE, HEOOXOAMMOM [UIsl OCBOCHHUS UH(GOPMATUKU, OOIIECTBO3HAHUS, HCTOPUH,
CIIOBECHOCTH M JAPYIHX IUCIMIUIMH. B paMkax mgaHHOro y4yeOHOro Kypca oOydarommecs
OBJIaJICBAIOT YHHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOW HAyKH, KoTopas (OpMyIUpYeT CBOU
JOCTIKEHUS] B MAaTEMAaTHYECKOH Gopme.

Y4eOHblif Kypc anreOppl U Hayal MAaTEMaTHYECKOro aHajdu3a 3aKjIaJbIBA€T OCHOBY IS
YCIICIIHOTO OBJIAJICHUS 3aKOHAMH (DU3UKU, XUMHH, OUOJIOTUH, TOHUMAaHHUS OCHOBHBIX TEHICHITUH
pa3BUTHS PKOHOMHUKH U OOIIECTBEHHOH >XKM3HH, MO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX
U(PPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIOJIB30BATh WX JUIS JTAIbHEHIIEro
o0pa3oBaHMs U B IOBCEIHEBHOI XM3HH. B TO e BpeMs oBjiajieHne abCTPaAKTHBIMH U JIOTUYECKHU
CTPOTUMH KOHCTPYKIMSMH alNreOpbl U MaTEMAaTUYECKOTO aHAIM3a Pa3BUBACT yMEHUE HAXOAWUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh HICTUHHOCTb, JOKA3bIBaTh YTBEPKACHHS C TOMOIIBIO HHAYKIIUU
U PacCyXJaTh JAEIYKTUBHO, UCIOJIH30BaTh 0000IICHNE M KOHKPETH3AIHIO, a0CTparupoBaHue 1
aHaAJIOTHIO, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBIIILICHUE.

B xome m3ydyenus ydueOHOro Kypca «Anredbpa W Hadaga MaTEeMaTHYECKOTO aHAIM3a»
oOydaronuecsi TOJMy4YaloT HOBBIA OMNBIT PELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEIBHOTO
MOCTPOCHHUST MATEeMaTHYECKUX MOJEIEH pealbHbIX CHTYyallud, MHTEPIPETAUU ITOJy4EeHHBIX
pelleHui, 3HAKOMSITCS C MPUMepaMu MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MPUPOJE, HAyKe U
HCKYCCTBE, C BBIJAIOIIMMUCS MaTEMATUIECKUMHU OTKPBITUSIMH U MX aBTOPAMHU.

VY4eOHbIll Kypc 00J1aaeT 3HAYUTENbHBIM BOCHHUTATENBbHBIM MOTEHIMAJIOM, KOTOPBIH
peanusyercss Kak uyepe3 ydeOHbI Marepuall, cnocoOCTBYOUUN (OPMUPOBAHUIO HAYYHOIO
MHUpPOBO33PEHHUS, TaK M 4epe3 crneunpuky y4eOHOW  JeATeNbHOCTH, TpeOyromei
NPOJIOJDKUTEIPHON — KOHIIGHTPAllMM ~ BHUMAHUSI, CAaMOCTOSITENIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEHHBINA pPe3ysbTaT.

B ocHoBe meroamkum oOydeHHs anreOpe W HadajlaM MaTeMaTHYeCKOTO aHaIM3a JICHKHT
JeSITeIbHOCTHBIN MPUHLUI 00y4EHUsI.

B ctpykrype yuebHOTO Kypca «Anredpa W Hayaja MaTeMaTHYECKOTO aHAIM3ay BbIIEICHBI
CJIEAYIOIINE CO/EpP)KAaTeIbHO-METOJMUecKue JIUHUU: «Yucna W BblUMCIEHUs», «DyHKIUN U
rpadukny», «YpaBHEHHS U HEpaBeHCTBay, «Hadana maremaTrueckoro ananmusa», «MHOXKecTBa U
Joruka». Bce OCHOBHBIE COZep KaTeIbHO-METOJMUECKUE TMHUN U3Y4at0TCs Ha IPOTSXKEHUH JIBYX
7eT 00y4yeHus: Ha YPOBHE CpeHero o01iero o0pa3oBaHusl, €CTECTBEHHO JIOMOJIHSS IPYT Apyra u
MOCTETNIEHHO HACHIIAsiCh HOBBIMU Te€MaMH U pa3zaenamu. JlaHHBIA yueOHBI Kypc sBIsSeTCs
WHTETPAaTUBHBIM, IMMOCKOJBKY OOBETUHSET B ceOe comepikaHue HECKOJIBKHX MaTeMaTHYeCKHX
JUCLUIUIMH, TAaKUX Kak ainredpa, TPMrOHOMETPHsI, MaTeMaTHUECKUIl aHAIN3, TEOPUsS MHOXKECTB,
MaTeMaTHUYecKasi JIoTHKa W apyrue. [lo Mepe Toro kak oOydaromuecs OBIaIEBaIOT BcE Ooiee
MIMPOKMM  MaTeMAaTHYeCKUM  ammapaToM, y HHUX  IOCJIEIOBaTeNbHO  (OpMHpYyeTCs
U COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTeMaTHYeCKYyI0 MOJENbh pPEalbHON CHTYallHH,
NPUMEHSTH 3HaHUS, OJTYyYSHHbIE IPU U3yYeHUH Y4eOHOTro Kypca, /Ul PeIeHUs CaMOCTOSTENbHO
chopMyITUpPOBAaHHON MaTEMaTHYECKOM 3a71a4H, a 3aTeM HHTEPIIPETHPOBATH CBOM OTBET.

CopneprxaTenbHO-MeToANYeCKast TMHUSA «HHCIa U BBIYUCICHUS» 3aBepIlaeT GopMupoBaHue
HaBBIKOB HCIOJB30BAHUS JIEHCTBUTEIBHBIX YHCEN, KOTOpOEe OBUIO HA4aTO Ha YPOBHE OCHOBHOTO
obmiero obpazoBanusi. Ha ypoBHe cpeanero oOiiero oopazoBanusi 0co00e BHUMaHUE YAETISeTCs
(OpPMHPOBAHNIO HABBIKOB PAIlMOHAILHBIX BBIYMCIICHUH, BKIFOYAIONINX B ce0sl MCIOJIh30BAHNE
pa3auYHbIX (GOpM 3aMKMCH YHCIa, YMEHHE JelaTh MPHUKUAKY, BBIIOIHATH NPUOTKEHHBIC
BBIUMCJICHMSI, OLIEHUBATh YMCIIOBBIE BBIpaXKEHUS, padOTaTh ¢ MaTeMaTHUYECKUMHU KOHCTAHTaMHU.
3HaKOMbIE 00YYarOIUMCs] MHOKECTBA HATypaJIbHBIX, LIEJbIX, PAIMOHANBHBIX U IEHCTBUTEIBHBIX
YyHcesl JAOMOJIHAIOTCS MHOXECTBOM KOMIUIEKCHBIX 4YHCEN. B KaXJIOM U3 3TUX MHOXECTB



paccMaTpUBAIOTCS CBOMCTBEHHBbIE €My CHelM(UYECKHe 3a1a4d U OIepaliu: JIeJIeHUE Halelo,
ONEPUPOBAHUE OCTATKAMH HAa MHOMKECTBE IIEJBIX YHCEN, 0COOble CBOMCTBA PAI[MOHAIBHBIX U
UppaLMOHATIBHBIX YUCENl, apU(PMETHUECKHUE ONIEPaLUH, a TAK)KE U3BJIEUCHUE KOPHS HAaTYpaJbHON
CTEIIEHN Ha MHOYKECTBE KOMIUIEKCHBIX 4YMCEI. brarojaps NociaenoBaTeIbHOMY PacLIMPEHHIO
Kpyra MCIOJb3YEMBIX YHCEI U 3HAKOMCTBY C BO3MOJKHOCTSIMM MX IPUMEHEHUS I PEIUICHUs
pa3IMYHBIX 3a7a4 (OPMHUPYETCs MPEICTABICHUE O €IUHCTBE MATEMAaTUKU KaK HAyKd U e€ poJIH B
HOCTPOCHUH MOJIeJIeH pealbHOI0 MUPA, IIUPOKO UCIOIb3YIOTCS 0000IEHNE U KOHKPETH3ALHSL.

Jluaus «YpaBHEHUS M HEPABEHCTBA» PEATM3YETCS HA MPOTSHKEHUH BCEro OOyueHHs Ha
YPOBHE cpegHero ooOuiero oOpa3oBaHuUs, IOCKOJIbKY B KaxaoMm paszaene IIporpammbl
NPEIYyCMOTPEHO pPEIIeHUEe COOTBETCTBYIOUINX 3aad. B pe3ynprare o0y4aromuecs OBIIAICBAIOT
pa3sIMYHBIMM ~ METOJAAMM PELICHMs] pPalHdOHAIBHBIX, HWPPALUOHAIBHBIX, IOKA3aTCIIbHBIX,
JOrapu(PMHUUECKUX U TPUTOHOMETPUYECKUX YpPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXke 3ajad,
colepkamux napaMmerpsl. llomydeHHble yMEHHS HIMPOKO MCIIONB3YIOTCA IPU HCCICIOBAHUU
(GYHKIMI ¢ TOMOIIbIO TPOU3BOJHOMN, TP PELIEHUN NPUKIIAJAHBIX 3a/1a4 U 33a]a4 Ha HaXOXK/CHHUE
HauOOJIBIINX U HAUMEHbIINX 3HaUYeHUH QyHKUuU. J[aHHas coleprkaTeabHas JIMHUS BKJIIOYAET B
cebs1 Tarke (GOpPMHPOBAHME YMEHHUH BBINONHATH Pacu€Thl MO (Gopmynam, Mpeodpa3zoBaHuUs
palMOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUH, a TAK)KE BBIPAKCHMI,
colepkammx creneHd u Jorapudmel. braromapst m3yueHmro anreOpandeckoro Marepuala
OPOMCXOIUT JalbHEHIee pa3BUTHE AITOPUTMUYECKOIO UM aOCTPAKTHOTO  MBIIIJICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKU AEIYKTUBHBIX PACCYKIEHUM, pabOThl ¢ CUMBOJbHBIMU
dbopmamu, NpeACTaBICHUs 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BUJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraeT 3 GeKTUBHBIE HHCTPYMEHTHI ISl PEIICHHUS MPAKTHYECKUX M €CTECTBEHHO-
Hay4yHBIX 3aJ1a4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK s3bIKa HAYKH.

CopnepxaTtenpHo-MeTon4eckast JTUHUS «DyHKIMKA U TpaduKu» TECHO MEpErieTaeTcsl ¢
JPYTUMH JUHUASMHU Y4eOHOT0 Kypca, TOCKOJIBbKY B KAKOM-TO CMBICIIE 33/1a€T MOCIIEe10BaTEIbHOCTD
u3ydeHuss wmatepuana. V3ydueHwe CTENEeHHOH, TMOKa3aTeNbHOM, JiorapudmMudeckol u
TPUTOHOMETPUUYECKUX (DYHKIHH, UX CBOMCTB M IrpaMKOB, UCIOIb30BAHUE GYHKLUHN JJIs peLICHUS
3a/1a4 U3 IpYyruxX yueOHBIX MPEIMETOB U PEATbHON KU3HU TECHO CBSA3aHO KaK C MAaTEMAaTUYECKUM
aHaJIM30M, TaK U C pellIeHeM ypaBHEHUI U HepaBeHCTB. [Ipu 3ToM Oosiblioe BHUMaHUE yIeNsIeTcs
(OopMHUPOBAHNIO YMEHHUS BbIpaxaTh (POpMyJIaMU 3aBUCUMOCTH MEX]Ty Pa3IMYHBIMU BEIMUHNHAMU,
UCCIIeIoBaTh MOJy4YeHHble (YHKIMM, CTPOUTh UX rpaduku. Matepuas 3Toil colepkaTeabHOH
JIMHUY HallEJIEH Ha pa3BUTHE YMEHHI U HaBBIKOB, ITO3BOJIIOIINX BBIPAKATH 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMU B Pa3InYHON opMme: aHaIMTHUECKOH, rpaduyeckoit U cnoBecHoi. Ero usyuenue
CIOCOOCTBYET Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K 0000IIEeHHI0 |
KOHKPETH3all1iH, UCII0JIb30BAHUIO aHATIOT .

CopnepxarenbHas 1uHUS «Hauana mareMaTHdyeckoro aHajan3a» IMO3BOJISIET CYILIECTBEHHO
pacuIMpUTh KPYT Kak MaTeMaTHUECKUX, TaK U MPUKIIAJAHBIX 33]a4, JOCTYIMHBIX 00Y4aloLIMCs, TaK
KaK y HHMX MOSIBJISIETCS BO3MOXKHOCTb CTPOMTH TpapUK{ CIOXKHBIX (DYHKUUH, ONMpEnensiTh HUX
HauOOJIbIINE U HAUMEHBIINE 3HAUEHUS, BBIUMCIATE TUIOMAAN (GUryp U o0ObEMBI Tel, HAXOAUTh
CKOPOCTH W YCKOpPEHHMs IporeccoB. JlaHHas conepKaTellbHas JIMHHAS OTKPBIBAE€T HOBBIE
BO3MO>KHOCTH ITOCTPOEHHSI MATEMATUUECKUX MOJIEIIEN pEAlIbHBIX CUTYallHil, TO3BOJIAET HAXOAUTh
Haujaydllee pelIeHUue B NPHUKIAJHBIX, B TOM YHCIE COLMAJIbHO-D)KOHOMHYECKHUX, 3aJadax.
3HAaKOMCTBO C OCHOBaMM MAaTE€MaTHYEeCKOI'0 aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(bopManbHO-JIOrMYECKOTO U KPEaTUBHOTO MbBIIUIEHUS, (POPMHUPOBAHUIO YMEHUN pacro3HaBaTh
NPOSIBJIICHUS] 3aKOHOB MaTeMaTHKH B HayKe, TEXHHKE M HcKyccTBe. OOyuarommecss y3HAIOT O
BBIJIAIOIIMXCS] Pe3y/IbTaTax, MOJYYEHHBIX B XOJ€ Pa3BUTHS MaTeMaTUKH KaK HayKu, U 00 HX
aBTOpax.

CopepxarenbHo-MeToANYECKas TUHUS «MHOXKECTBA U JIOTHKa BKIIIOUAET B €051 2JIEMEHTHI
TEOPUM MHOXKECTB M MATEMaTUYECKOM JIOTMKU. TeOpeTHKO-MHOKECTBEHHBIC IIPEICTaBIICHUS
IIPOHM3BIBAIOT BECh KYPC IIKOJIBHOM MaTeMaTUKH U IIPeAJIaraloT Hanbosee yHUBepCalbHbIN A3bIK,
OOBEIMHAIOMNN BCEe pa3feibl MaTeMaTHKH M e€ TNPWIOKEHUI, OHM CBS3BIBAIOT pa3HbIC
MaTEeMAaTHUYECKHE IUCLUUIUIMHBI U HMX IPWIOKEHUA B eauHoe wnenoe. [lostomy BakHO IaTh



BO3MOXHOCTh OOy4aromeMycs IMOHUMATh TEOPETHUKO-MHOMXECTBEHHBIN SI3bIK COBPEMEHHOMU
MaTeMaTHKHU U UCIOJIb30BATh €ro Ul BBIPAXKECHUS CBOMX MBICIEH. J[pyruM Ba)KHBIM MPU3HAKOM
MaTeMaTHKU Kak HayKd CleyeT NpU3HaTb CBONCTBEHHYIO €l CTpOroctb OOOCHOBaHHMH U
CJIEJOBaHUE ONPECIEHHBIM IIpaBUJIaM NIOCTPOEHHUS JOKAa3aTEIbCTB. 3HAKOMCTBO € AJIEMEHTaAMU
MaTeMaTHYeCKOM JIOTMKU CIOCOOCTBYET Pa3BUTHIO JIOTMYECKOI'O MBILIUIEHUS OOy4aroIuxcs,
MO3BOJISIET UM CTPOUTH CBOU PACCY)KICHHS Ha OCHOBE JIOTHUECKUX MpaBuil, (GOPMUPYET HABBIKU
KPUTUYECKOT'O MBIIIJICHHUS.

B yueOHOM Kypce «Anredpa v Hayajla MaTEMATUYECKOT0 aHAJIN3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOr0 MOJIEIMPOBAHUS, KOTOpbIE IPU3BaHbl CIIOCOOCTBOBaTh (OPMHUPOBAHUIO
HAaBBIKOB [TOCTPOECHMSI MOJIETIEN PEAIbHBIX CUTYyallMi, UCCIEA0BAHUS 3TUX MOJEIEN ¢ MOMOILBIO
annapara ajareOppl U MaTeMaTHYeCKOro aHallni3a, WHTepHpPETalMy IOJIyYEHHBIX pPe3yJbTaToB.
Takue 3amaHusi BIUICTEHBI B KaXXIbIH M3 pa3[esioB MPOrpaMMbl, IMOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca LIMPOKO HCIOJIb3YyeTcs s pelleHHs] NpUKIaaHbIX 3ajnad. [Ipu pemenun
peaJIbHBIX MPAKTUYECKUX 3a7a4 00y4daroluecs pa3BUBat0T HaOI0JaTeIbHOCTh, YMEHHE HAXOAUTh
3aKOHOMEPHOCTH, a0CTparupoBaThcs, UCIOIb30BATh AHAIOIHI0, 00001aTh U KOHKPETU3UPOBATh
npobiieMy. JledarenbHocTh 1O (OPMHUPOBAHMIO HABBIKOB pELIEHUS MPHUKIAJHBIX 3a1ady
OpraHusyercss B TIIpoliecce M3Yy4deHHs BceX TeM YydeOHoro kypca «Anrebpa u Havaina
MaTeMaTUYECKOT0 aHaJIu3ay.

Ha usydenue yuebHoro kypca «Ainredpa 1 Hayajga MaTeMaTHYECKOIO aHAJIN3a» OTBOJUTCS
272 yaca: B 10 ximacce — 136 yacos (4 yaca B Hezento), B 11 kitacce — 136 yacoB (4 yaca B HEZICIIO).

COJAEP)KAHUE OBYYEHUA
10 KUIACC

Yuciia ¥ BbIYUCICHUA

Pannonanbubie yncna. OOBIKHOBEHHBIE U JAECATUYHBIE APOOU, MPOLIEHTHI, OECKOHEUHbIE
nepuojuyeckue apodu. Ilpumenenue apoGeil 1 MPOLEHTOB Ul pelleHus MPUKIaIHbIX 33134 U3
PAa3JIMYHBIX OTpACIel 3HAHUHN U PEaJIbHOMN KU3HU.

JleiicTBuTenpHble uncia. PannoHanbHblE W MppalMOHalbHble 4Hcaa. ApupMeTHuecKue
ONepalyy ¢ JEHCTBUTEIBHBIMU 4YHCIaMU. MOJylb JNEUCTBUTENBHOIO YHUCIIA M €ro CBOMCTBA.
[TpubnnKEHHBIE BBIUMCIEHUS, TpaBUJIa OKPYIJIEHUs, TPUKUAKA M OIEHKAa pe3ysbTara
BBIYHCIICHUM.

Crenenb ¢ 1ensIM nokaszareneM. bunom HeroTona. Mcnonbs3oBanue noaxonsiiei (Gpopmbl
3aMnyucy JEHCTBUTENBHBIX YUCEN JUIsl PEHICHUs MPAKTUYECKUX 3a/1a4 U MPEICTAaBICHUS TaHHBIX.

Apudmernueckuil KOpeHb HaTypaJbHON CTEIIEHH U €ro CBOICTRA.

Crernenb ¢ palMOHANbHBIM TIOKa3aTelleM U €€ CBOICTBa, CTENEHb C JCHCTBUTEIbHBIM
IIOKA3aTENEM.

Jlorapudm yucna. CpoiicTa norapudma. /leciTuunble U HaTypalbHbIE JTOTapU(MBI.

CuHyC, KOCHHYC, TaHT'€HC, KOTAHT€HC YHCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC H
apKTaHT€HC YHCIOBOT0 apryMeHTa.

YpaBHeHUs M HEpABEHCTBA

ToxaecTBa ¥ TOXAECTBEHHbIE NpeoOpa3oBaHUs. YpPaBHEHHE, KOPEHb YypaBHEHHS.
PaBHOCUIIBHBIE YypaBHEHUS U YpaBHEHHUA-CIEACTBUs. HepaBeHCTBO, pellieHe HEpaBEHCTBaA.

OcHOBHBIE METObI PELIECHUS LENbIX U JIPOOHO-pallMOHATbHBIX YPaBHEHUN U HEPABEHCTB.
MHorousneHs! 0T 0JJHOM NEpeMeHHOI. JleleHne MHOrowIeHa Ha MHOTO4YJIEH ¢ OcTaTKoM. Teopema
be3y. MHorowiens ¢ nenasiMu koagdunuenramu. Teopema Buera.

[TpeoOpa3oBaHuUs YUCIOBBIX BHIPAKECHUHN, COACPIKAIINX CTEIICHU U KOPHH.

HppanuonaneHele ypaBHeHUsA. OCHOBHBIE METO/BI PELICHHS HPPALMOHAIBHBIX YPaBHEHUM.

IToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PELICHUS [10KA3aTEIbHBIX YPABHEHUI.

[IpeoOpazoBanue BeIpaKEHUH, COIEPIKAIINUX JOTapUPMBI.



Jlorapudmuueckue ypaBHeHHA. (OCHOBHBIE METOJbl pEIICHUS JIOrapu(PMHUUECKUX
YpaBHEHUM.

OcHoBHble Tpuronomerpuueckue ¢opmynsl. I[IpeoOpazoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUM. PellleHre TpUroHOMeTpU4EeCKUX YPaBHEHHM.

Pemienne cucrteM JMHEHHBIX YpaBHEHUW. MaTpuiia CUCTEMbl JIMHEHHBIX YpaBHEHUM.
Onpenenurenb MaTpUIbl 2X2, €ro TreOMETPUYECKUN CMBICII U CBOMCTBA, BBIUUCICHUE
€ro 3Ha4Y€HMs,, IPUMEHEHUE OIpPEACNIUTENs [Jsl PEUICHUS CHCTEMbl JIMHEWHBIX YpaBHEHUH.
Pemienne npukiiagHbIx 3a7ay C MOMOLIBIKD CUCTEMBI JIMHEHHBIX ypaBHeHUM. MccinenoBanue
MIOCTPOEHHON MOJIENU C IOMOLIBIO MATPUILL U OIIPEIETUTENCH.

IlocTpoeHrne MareMaTU4eCKUX MOJEIEH PEaJbHOM CHUTyalMd C IIOMOIIBK) YPaBHEHUH U
HepaBeHCTB. [[puMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO0 MaTEMAaTUYECKUX 3a]1a4 U 3a/1a4
U3 PA3IUYHBIX 00JIaCTel HAYKU U peabHON JKU3HU.

DOyHKIUM U rpadpuku

OyuHkius, crnocoObl 3amanus (yHkuuu. B3ammuo oOpatbie (yHKiuu. Kommnoswumws
byakuumid. ['paduk Gyakiuu. InemeHTapHbIe TpeoOpa3oBanus rpadKoB QyHKITUH.

OO6nacTp ompeneneHuss 1 MHOKECTBO 3Ha4eHu ¢yHkumu. Hymu ¢ynknuu. [IpomexyTkn
3HAKOMOCTOSIHCTBA. UéTHbIe M Heu€éTHbIe (yHKUMH. llepromnyeckue dyHkiuu. [IpoMexyTku
MOHOTOHHOCTH (yHKIHMU. MakCUMyMbl 1 MUHHUMYMBI (QpyHKIMU. Hanbomnpiiee u HanMeHbIIee
3HaYeHUS (PYHKIMH HA TIPOMEXKYTKE.

Jlunelinasi, KBagpaTHYHast U APOOHO-IMHEHHAS QYHKIUU. DIeMEHTapHOE UCCIICAOBAaHUE U
MOCTPOCHUE UX TPAPHUKOB.

CrenenHass (pyHKIUS C HaTypaJbHBIM W LENBIM Tokas3areieMm. EE cBoiictBa m rpaduk.
CaoiicTBa U rpaduk KOpHS n-0il cTeneHu Kak (pyHKUMU OOpaTHOW CTENEHU C HATypalbHBIM
IIOKa3aTEJIEM.

[TokazarenbHast u Jorapudmuyeckas GyHKIUU, UX CBOWCTBA U rpaduku. Mcmnonbp3zoBaHue
rpaukoB QYHKIMH JUIsl pellIeHUs] ypaBHEHUH.

TpuroHomerpuyeckas OKpPY)KHOCTb, OIpEJCIEHUE TPUTOHOMETPHUYECKUX  (DYHKIMH
YHUCJIOBOTO APIyMEHTA.

OyHKIMOHATBHBIE 3aBUCIMOCTH B PEANbHBIX IMpolieccax U SBIEHUsX. [ paduku peanbHbBIX
3aBUCHMOCTEH.

Havana maTemMaTnueckoro aHajamsa

ITocnemoBaTeabLHOCTH, CIIOCOOBI 3aaHus MOCienoBaTeabHOCTEH. MeTo1 MaTeMaTHIECKOMN
WHAYKIMA. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEN0BAaTENbHOCTH. VcTOpusS BO3HUKHOBEHUS
MaTeMaTHUYeCKOIo aHallM3a KaK aHalln3a OECKOHEUYHO MaJIbIX.

Apudmernueckass M reoMmerpuueckas — mporpeccuu.  beckoHeuHo  yObIBaromias
reoMerpuueckas nporpeccusi. Cymma 6eCKOHEUHO YOBIBAIOIIEH reoMeTpUUECKON MPOTrpeCcCUU.
JIMHENHBIN M OKCHOHEHUUAIBbHBIM pocT. Yucno e. dopMmyrna CIOXKHBIX IPOLIEHTOB.
Hcronbs30BaHKe MPOTPECCUN ISl PELIEHUS PEAVIBHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepoiBHble QyHKITNHN 1 UX CBOMCTBa. Touku pa3pbiBa. ACUMOTOTHI rpaduKoB HYHKIIUH.
CaoiicTBa (hyHKIIMH HENpPEpBIBHBIX HA OTpe3Ke. MeToa MHTEpPBalIOB JUIsl pEUIeHHs] HEPABEHCTB.
[TpuMmeHeHne CBOMCTB HETIPEPBIBHBIX (DYHKITHH [Tl pEIICHUs 3a/1a4.

[TepBas u BTOpas nmpousBoaHbie GyHKIIUKU. OTNpeneseHne, TEOMETPUUIECKUN U (PU3UISCKHI
CMBICT POU3BOAHON. Y paBHEHUE KacaTeNbHOU K rpaduKy GpyHKIHUH.

[TpousBoaHbie 3n1eMeHTapHbIX (GyHKIM. [Ipon3BogHAsS CyMMBL, TPOU3BEIEHUS, YACTHOTO U
KOMMO3UINH (PYHKIIUH.

MHo:xecTBa M JIOTHKA

MHoOXecTBO, onepanuu HajJ MHOXECTBaMHU U UX cBoicTBa. /uarpammel Diinepa—Benna.
IIpuMeHeHne TEeOpPETUKO-MHOKECTBEHHOIO amnmnapara Uil ONHCAaHMS PEabHBIX MPOLECCOB U
SIBIICHUH, IPU PEUICHUH 3a]1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMAaTUYECKOT0 00BEKTa, CIIE/ICTBUE, TOKA3aTENbCTRO,
PaBHOCHUJIbHBIE YPaBHEHUS.



11 KUIIACC

Yuciia 1 BBIYMCJICHUSA

Harypanbuble u wnensle uucna. [IpumMeHeHHE NPU3HAKOB AEIMMOCTH LENbIX YHCEl,
HanOoybmmi obmuit aenurens (nanee — HOJl) u nHaumenbinee obmee kpatHoe (naiee — HOK),
OCTaTKOB 110 MOAYJII0, alropuTMa EBKinja s pelmenus 3a1ad B LENIbIX Yhciax.

KommnekcHbsle uucna. Anredpanueckass M TpUTOHOMETpUYecKas (QOpPMbI  3alUCH
KOMILJIEKCHOTO 4Hcia. Apru(MeTHUYecKrue Onepalnnuu ¢ KOMIUIEKCHBIMU YuciamMu. M3o00paxenue
KOMIUIEKCHBIX YHCEJI Ha KOOpJIAUHATHOM tockocTh. Popmysia Myaspa. KopHu n-oii cTenenu u3
KOMIUIEKCHOTO 4yHcia. lIpuMeHeHne KOMIUIEKCHBIX YHCeN JUIS pelieHUs (QHU3UYECKUX H
TEOMETPUYECKUX 3a]au.

YpaBHeHusI 1 HePaBEeHCTBA

CucremMa u COBOKYITHOCTb YPAaBHEHHMI M HEPABEHCTB. PABHOCWIIBHBIE CHCTEMBI M CUCTEMBI-
ciencTBusl. PaBHOCUIIBHBIE HEPABEHCTBA.

O100p KOpHEW TPUTOHOMETPUYECKUX YPAaBHEHMH C IOMOILBIO TPUTOHOMETPUYECKOI
OKpPYXHOCTH. Pellienne TpuroHoMeTpu4ecKiux HEpaBeHCTB.

OCHOBHBIE METO/IbI PELICHUs T0KA3aTEeIbHbIX U JIOrapu(PMUUECKUX HEPABEHCTB.

OcHOBHBIE METO/IbI PELLIEHUSI UPPALIMOHATIbHBIX HEPABEHCTB.

OcHOBHBIE METOBI PELLIEHUSI CUCTEM U COBOKYITHOCTEH PAllMOHAJIBHBIX, UPPALlMOHAJIBHBIX,
MOKa3aTeIbHBIX U JIOTapU(MUIECKUX YPaBHEHHH.

YpaBHEHMS1, HEPABEHCTBA U CUCTEMBI C IAPAMETPAMHU.

[IpuMmeHeHre ypaBHEHUMH, CUCTEM M HEPAaBEHCTB K PELICHUI0 MaTEMaTHMYECKUX 3ajad U
3ajjady U3 pa3IMuyHbIX 00JacTe HAayKM M pEaJbHOM JKWU3HM, HHTEpIpeTalus MOJyYeHHBIX
pe3yJbTaToB.

DOyHKIUH U rpadpuKu

I'paduk xommnozunuu ¢yHkiuil. ['eomerprueckue oOpas3bl ypaBHEHUIl M HEPaBEHCTB Ha
KOOPJAMHATHOM INIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBONCTBA U IPaQUKU.

I'paduueckue MeTo/IbI pellICHUs YpaBHEHUH U HEPaBEHCTB. | paduueckie MeTo1bl peleHHs
3a/1a4 ¢ mapaMeTpami.

Hcnonb3oBanue rpadukoB (yHKIMH JUIsI MCCIEIOBAHUS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYrUX YyUeOHBIX MPEIMETOB U peaIbHON KU3HU.

Havana maTeMaTH4eCKOro aHAJIM3a

[TpuMmeHeHre NPOU3BOAHOM K UCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTh U 3KCTPEMYMBI.
HaxosxneHne HauOoJbIero 1 HAMMEHbIIEro 3HaYeHN I HeMTPephIBHOM (DyHKIIMM Ha OTpe3Ke.

[IpuMeHeHre NPOU3BOAHON JUIsl HAXOXKJIEHUS HaWIy4llIero pEeUIeHHs] B TNPUKIAIHBIX
3ajadax, Ui OIpENeNIEHUs] CKOPOCTH W YCKOPEHHUs Ipolecca, 3adaHHOro (opMynoil wuiu
rpaduKoM.

[TepBooOpazHasi, OCHOBHOE CBOMCTBO MNepBOOOpa3HbIX. IlepBooOpasHbie 3yIeMEHTApHBIX
¢byukuuil. [IpaBuna HaxoXA€HUS IEPBOOOPA3HBIX.

Wurerpan. ['eomeTpuyeckuil CMBICI UHTErpaja. Belyuciienre onpenenéHHoro HHrerpaia
no popmyne Hetotona-Jleli6uua.

[IpumeHeHrne wWHTerpajga ajis HAXOXKICHUS IUIOMIAZeH IIIOoCKUX ¢uryp u o0BEMOB
F€OMETPUUECKUX Tell.

[Tpumeps! pemennii nuddepeHanbHbIX ypaBHeHUH. MaTeMaTHuecKoe MOJeTUpOBaHue
peasIbHBIX MPOLECCOB C MOMOIIbIO AU PepeHInaNbHBIX YPaBHEHUH.

INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHbB) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUMA



JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaKIaHCKOro BOCIIUTAHMS:

C()OPMUPOBAHHOCTh  TPAKIAHCKOM MO3MIHMHU OOydYaromerocs Kak akKTUBHOTO |
OTBETCTBEHHOI'0 4JIEHa POCCHICKOrOo OOIIeCTBa, MPEACTABIEHHWE O MaTEeMaTHYECKHX OCHOBaX
(GYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHHUH, MPOIEAYyp TpakIaHCKOTO oO0IIecTBa
(BBIOOpBI, OIMPOCHI U APYroe), yMEHHE B3aWMOJEHCTBOBATH C COLMAIBLHBIMU HWHCTHUTYTaMH B
COOTBETCTBUU C UX (QYHKIUSIMU U HA3HAUYCHUEM;

2) NATPHOTHYECKOTO BOCTIUTAHUS

c(OPMHPOBAHHOCTh POCCUHCKOM I'pa)TaHCKOW MIEHTHYHOCTH, YBOKEHHS K MPOILLIOMY U
HACTOSIIIEMY POCCHMCKON MaTeMaTUKH, EHHOCTHOE OTHOILIEHHE K JOCTHIKEHMSIM POCCHUHCKHX
MaTeMaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJIbI, WCIOJIb30BAHUE 3TUX JIOCTHKCHUN B
JIPYTUX HayKax, TEXHOJIOTHUAX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  POCCHUHCKOTO  Hapoaa, CchHOPMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, dTUUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKHu U JEATEIbHOCTBIO YYEHOIO, OCO3HAHME JIMYHOIO BKJIaJa B IOCTPOCHUE
YCTOMUYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKITIOUAsl ICTETUKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUN, PaCCyKICHHM, BOCHPUUMYUBOCTh K MATEMAaTHMYECKHM acleKTaM
Pa3JIMYHBIX BUJIOB UCKYCCTBA,

5) pu3HUecKOro BOCIIMTAHHUS:

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSTh MaTEMAaTUUECKUE 3HAHUS B HHTEPECAX 37J0POBOTO
u Oe3omacHOro o0Opa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIM PEKUM 3aHATUM U OTJIbIXA, peryisipHas pu3znyeckas akTUBHOCTD ),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATHUSIX CIIOPTUBHO-03/I0POBUTENBHON €ATEIbHOCTHIO;

6) TPy10BOT'0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTU TPYIOIIO0US, HHTEpEC K pasNu4HbIM chepam
PO ECCHOHAIBHON JCSATEIBHOCTH, CBA3AHHBIM C MAaTEMAaTHUKOW W €€ MPUIIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U peaTu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHYeCKOMY OO0pa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEeMaTUYECKON HAMPaBJICHHOCTH;

7) 3KOJIOTHYECKOT0 BOCTIUTAHUS S

c(hOPMUPOBAHHOCTh  IKOJIOTHYECKON KYJIbTYpbl, TOHUMAaHUE BIMSHHUS COIMATIBHO-
SKOHOMHUYECKUX TPOLECCOB Ha COCTOSHUE NIPUPOJHOM U COIMAIBHOW Cpeibl, OCO3HAHUE
100aTBbHOTO XapaKTepa YKOJIOTHIECKUX MPOOIIeM, OpHEHTAITUS Ha TPUMEHEHHE MaTeMaTHYECKIX
3HAHM JJIs1 pEIIeHUs 3a7a4 B 00J1aCTH OKPY>KAOIIel cpebl, IITaHUPOBAHUE MTOCTYITKOB U OIEHKU
WX BO3MOYKHBIX TTOCJICJICTBUM JIJIST OKPYXKAIOIIEH CPEJIbl;

8) HeHHOCTH HAYYHOT0 TIO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKA M OOIIECTBEHHOW MPAKTUKH, TOHHMMaHWE MAaTeMaTH4YeCKOW HayKHu Kak cepbl
YEJIOBEUECKOUW NESITEIIbHOCTH, TANoB €€ Pa3BUTHS W 3HAYUMOCTHU ISl PA3BUTHSI ITUBUIIU3AIINH,
OBJIQJICHHE SI3BIKOM MATEMaTHUKU U MaTeMaTHYEeCKON KyJIbTYypOil KaK CPeICTBOM MO3HAHUS MUPA,
TOTOBHOCTH OCYIIECTBIISITh TPOSKTHYIO U MCCIIEIOBATEILCKYIO IEATEIbHOCTh MHAUBUAYATHHO U
B IpYIIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jloruveckue a1eiicTBUA:

BBISIBJISITH W XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKU MaTeMaTUYECKUX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXIy TMOHATUSAMHU, (QOPMYIUPOBATH OINPEACICHUS TOHSATHUH,
YCTaHABIIMBATh CYIIECTBEHHBbI NpHU3HAK KiIacCU(UKALMKA, OCHOBAHUA [UIsi 0000IIeHUs u
CpaBHEHUS, KPUTEPUU MTPOBOJIMMOI0 aHAJIU3A;

BOCIIPUHUMATh, (OPMYIHpPOBATH U NPEOOPA3OBBIBATH CYKICHHUS: YTBEpPAUTEIbHBIC U
OTpUIATEIIbHBIC, AMHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJISITH MaTeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOpeYUs B (haKTax,
JTAHHBIX, HAOMIONCHWSIX W  YTBEPXKICHHUSX, TMpeiaraTh KPUTCPUU JUIS  BBISBICHUS
3aKOHOMEPHOCTEN Y IPOTUBOPEUHIA;

JienaTh BBIBOJBI C MCIOJIB30BAHHEM 3aKOHOB JIOTHKH, IEAYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEILHO JI0KA3aTeJIbCTBA MATEMATUUECKUX YTBEPKIACHUH (TIPSIMBIE U OT
MPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, NPUBOJUTH MPUMEPHI U  KOHTPHPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKJICHHSI U BHIBOJIBI;

BBIOHpATh CIIOCO0 perieHus yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILICHUS,
BBIOMPATh HaNOOJIEe MOIXOIANINN C YUETOM CAaMOCTOATEIIBHO BBIJCIICHHBIX KPUTEPHUER).

Ba3oBble ucciaenoBarebCcKkue AeiCTBHA:

HCIIOJIb30BaTh BOMPOCH! KaK UCCIICIOBATEILCKANA MHCTPYMEHT TTO3HAHUS, (DOPMYITHPOBATH
BONPOCHL, (UKCUPYIOIIHE MPOTUBOpEUYHe, MpolieMy, ycTaHAaBIMBAaTh HCKOMOE U JaHHOE,
(dbopMHUpPOBATH TUTIOTE3Y, API'YMEHTUPOBATH CBOIO MO3UIMIO, MHEHHUE;

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIM  SKCIIEPUMEHT, HCCIEIOBAaHUE IO
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTO OOBEKTa, SBJICHHS, IMPOIECCa, BBIIBICHHUIO
3aBUCHUMOCTEN MeXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMU;

CaMOCTOSITENIbHO (POPMYIMPOBaTH O0OOIIEHUS M BBIBOJBI M0 PE3yJIbTaTaM MPOBEIEHHOTO
HaAOII0/IEHUs], UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3ylbTaTOB, BHIBOJAOB U
0000111eHN;

MIPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE MPOIECCA, a TAKKE BbIABUTATh MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBIIATH Ne(OUIMTHl HH(GOPMAIUH, TaHHBIX, HEOOXOIUMBIX JUIsl OTBETa HA BOMPOC U JIJIA
pelIeHus 3a1a4H;

BHIOMpAaTh HMHPOPMAIMIO M3 HCTOYHHKOB  PA3JIMYHBIX THIIOB, aHAJM3UPOBATH,
CUCTEeMAaTU3UPOBATh U HMHTEPHPETUPOBATH HMH(POPMAIMIO pPA3IUUYHBIX BHIOB U  (QopM
MIPE/ICTABIICHHS;

CTPYKTYpUPOBaTh HHGOPMAITUIO, IPEACTABIATE €€ B pa3IMYHbIX (hopMax, WILTIOCTPUPOBATH
rpaduyecku;

OIICHMBATh HAAEKHOCTh HMHPOPMAIMK TIO CAMOCTOATEIBHO CPOPMYITUPOBAHHBIM
KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHUBEpCAJIbHbIE Y4eOHbIE 1eiiCTBUA

O0menue:

BOCIIPHHUMATh U (OPMYIHUPOBATH CYKICHUS B COOTBETCTBUU C YCIOBUSMH U IIEIISIMH
oO0I1eHus], SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCBMEHHBIX
TEKCTaxX, aBaTh IMOSICHEHUS 110 XO/1y PEIICHHUS 3a/1a491, KOMMEHTHPOBATh TIOJTYYCHHBIN PE3yIbTaT;

B XOJie OOCYXXICHHS 3aJaBaTh BOIPOCH MO CYIIECTBY OOCYXIAaeMOW TEMBI, MPOOIEMBI,
pemraeMoil 3a/auM, BBICKA3bIBaTh WJEH, HALIEJICHHBbIE HAa MOMCK PELICHMs, CONOCTaBIATH CBOU
CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUANora, oOHapy>KMBaTh Pa3IM4Ue U CXOICTBO
NO3ULIMH, B KOPPEKTHOU opme (HOpMyIHUpOBaTh Pa3HOIIIACHSI, CBOM BO3PAKEHMUS,;



[PEACTABIIATh PE3YAbTAThl PELICHUs 3a4aud, JKCIIEPUMEHTA, HCCIEAOBAHMSA, IIPOEKTa,
CaMOCTOSITENIHO BBIOMPATh (POPMAT BBICTYIUICHHS € YUETOM 3aa4 MPE3CHTALUU U OCOOCHHOCTEN
ayIUTOPHHU.

PeryasiTuBHbIe YHHBepPcAJIbHbIe YUeOHbIE 1eliCTBHS

Camoopranuszanus:

COCTaBJIATh IUIAH, aJTOPUTM pEIICHUs 3a/Jayd, BBIOMPATH CIOCOO pelIeHUs ¢ y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHTHI PEUICHUH ¢ y4€TOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, SMOLHOHATBHBIH HHTEJIEKT:

BJIa/IETh HABBIKAMH [T03HABATEIBHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX ACHCTBUNA 1
MBICJIUTENBHBIX MPOLIECCOB, HX PE3yJIbTaTOB, BIAIETh CIIOCOOAMHU CAMOTIPOBEPKHU, CAMOKOHTPOJIS
mpolecca U pe3yJsibTaTa pelieHusl MaTeMaTH4eCKON 3a/1auH;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH PEHICHWU 3aJaud, BHOCHUTH
KOPPEKTUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB, JIAHHBIX, HAIJIEHHBIX OMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YyJIbTaTa LN U YCIOBUSAM, OOBSICHATH MPUUUHBI JOCTUKCHHUS
WIA HEJOCTIKEHHS pe3yJbTaTOB JEATEIIbHOCTH, HAXOJUTh OMIMOKY, JaBaTh OICHKY
NpPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U MHIUBUAYATbHOW padOTHI MpH
pemieHNr y4eOHBIX 3aJa4y, NPUHAMATh LEJIb COBMECTHOH JIEATENbHOCTH, IUIAHUPOBATH
OpraHHU3aIi0 COBMECTHON paboThl, pachpenensTh BUABI pabOT, AOroBapuBaThCS, 00CYKIATh
MIpOILIeCC U Pe3ynbTaT paboThl, 000011aTh MHEHUST HECKOIBKUX JIFOCH;

y4acTBOBaTh B T'PYMIOBBIX (hopmax paboThl (0OCYXIeHHs, OOMEH MHEHMH, «MO3TOBbIE
HITYPMBI» ¥ HHBIE), BBIITOJIHSATH CBOO YaCTh pa0OTHI M KOOPAWHUPOBATH CBOU JACUCTBUS C APYTUMH
YJIeHAMHU KOMaH/bl, OLIEHWBAaTh KAayeCTBO CBOET0 BKJaja B OOLIMI MPOIYKT MO KPHUTEPHSIM,
chOpMYITHMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

HNPEIMETHBIE PE3YJIBTATHI

K koniy o6yuenus B 10 kiacce oOydaromuiicss MOIYYUT CIENYIOIIME PEIMETHBIE PE3YyIbTaThl
0 OTIENbHBIM TeMaM paloueil mporpammbl ydeOHOro Kypca «Anrebpa M Hauana
MaTeMaTHYeCKOIo aHaJln3a:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJHO ONEpPUPOBATh MOHATUSIMU: PALlMOHATIBLHOE YHCIIO, OECKOHEUHasl MepHOaNYecKast
poOb, MPOIEHTHI, WPPALMOHAIBFHOE YHCIO, MHOXECTBA PAallMOHAIBHBIX M JIEHCTBUTEIbHBIX
YHCcell, MOJyJb AeMCTBUTEIBLHOTO YUCIIA;

OPUMEHSTH IPpOOH U MPOLEHTHI JJIsl PeLIeHNs MPHUKIIAAHBIX 3a/1a4 U3 Pa3IUYHBIX OTpacien
3HAHWM U peabHOM )KU3HU;

OPUMEHATh NPUOTMKEHHBIE BBIYMCICHUS, MPaBUJa OKPYIJICHUS, MPHUKHIKY U OIEHKY
pe3yJibTaTa BEIYUCIIEHU;

CBOOOJTHO ONEpUpOBaTh IMOHATHEM: CTEMEHb C LEJbIM IOKa3aTejeM, HCIOJIb30BaTh
MOJXO/ANIYI0 (POPMY 3alHCH JACHCTBUTEIBHBIX YWCEN JUISl PEIICHHWS NMPAaKTUYECKHX 3a1ad |
NpEeJCTaBICHUS JAHHBIX;

CBOOOJHO ONEPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATYypaJIbHOM CTETEHU;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETIEHb C pallMOHAILHBIM ITOKa3aTelIEM;

CBOOOJHO ONEpUpOBaTh MOHATHUAMHU: JIOTapudM dYHCIa, JECITHUYHbIE M HaTypaJibHbIE
J0TapuQMmBbl;

CBOOOJHO ONEpPUPOBATh IMOHATUAMU: CUHYC, KOCHHYC, TaHI€HC, KOTAHICHC YHCIOBOIO
apryMeHTa;

OINIEpPUPOBATH MOHATHAMU: APKCUHYC, apKKOCHHYC M apKTaHI€HC YMCIOBOTO apryMEHTa.



YpaBHeHNsI M HEPABEHCTBA:

CBOOOJTHO OTIEPHPOBATH NOHATHSAMHE: TOKIECTBO, ypaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIC
YPaBHEHMSI U YPABHEHUS-CIIC/ICTBUS, PABHOCHIIbHBIE HEPABEHCTBA;

OPUMEHSTHh Pa3IMYHbIe METOJbl PEIICHUS pPALMOHAIBHBIX U JPOOHO-PAIMOHAIBHBIX
YPaBHEHU, IPUMEHSTh METO/l HHTEPBAJIOB JIJIsl PEILIEHUS] HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUSMH: MHOTOWIEH OT OJHOW NEepPEeMEHHOW, MHOTOYIEH C
LeJIBIMU K03 (hUIIMEeHTaMH, KOPHU MHOTOWIEHA, IPUMEHSITh JI€JIEHHE MHOTOWIEHa HA MHOTOWIEH
¢ ocTaTkoMm, TeopeMmy besy u reopemy Buera i pemenus 3anad;

CBOOOJHO ONEpUPOBaTh MOHATUSAMM: CHCT€Ma JIMHEHHBIX YpPaBHEHUH, MaTpulia,
ONpEeAEIUTENb MaTpUlbl 2 X2 W €ro TIeOMETPUYECKUI CMBICI, MCIOIb30BaTh CBOMCTBA
onpenenurens 2 X 2 s BIYUCICHUS €ro 3HaueHHsl, IPUMEHATh ONpEeACTIUTENN IJIs peleHHs
CUCTEMBI JIMHEWHBIX YPAaBHEHHUW, MOJEIMPOBATH PEAJbHBIE CUTYallUH C MOMOUIbIO CUCTEMBI
JUHEWHBIX YpaBHEHWH, UCCIelI0BaTh IIOCTPOEHHbIE MOJAEIM C IIOMOIIBIO MaTpull H
OIpeenuTeNel, UHTEPIIPETUPOBATh ITOYYEHHBIN pe3ybTarT;

UCIIOJIb30BaTh CBOMCTBA JIEMCTBUI C KOPHIAMU JJIs IPE0Opa30BaHMs BEIPAXKEHUM;

BBIIOJHATh MpeoOpa3oBaHMUsl UYUCIIOBBIX  BBIPAKEHUH, COAEpKALUX CTEHNEHU C
paLMOHATILHBIM [10Ka3aTeleM;

UCTIONB30BaTh  CBOMCTBAa  JyiorapuMoB s 1peoOpa3oBaHUS — JIOTapUPMHUUECKUX
BBIPXKEHUI;

CBOOOAHO  omepupoBaTh  MOHATUSAMHU:  HMPPALMOHAIbHBIE,  IOKa3aTelbHbIE U
JorapupMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUs C IMOMOIIbIO PAaBHOCUIIBHBIX MEPEX00B
WM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TPUTOHOMETpHuYecKue  GopMyibl  Uid  [peoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJTHO OMEpPUPOBATh MOHATHUEM: TPUTOHOMETPUUECKOE YpaBHEHHE, HPUMEHSTbH
HeoO0XxoauMble (POPMYJIbI 1711 PELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUI;

MOJICIUPOBaTh pEalbHblE CHUTyallMd Ha s3bIKE€ aireOpbl, COCTaBIATH BBIPAKECHUS,
YpaBHEHHUs, HEPAaBEHCTBA IO YCIOBUIO 3aJlayM, HCCIENOBaTh IOCTPOCHHBIE MOJIENH C
UCIIOJIb30BaHUEM ammapaTa anreOpbl.

DOyHKIUUHA U TPaQUKH:

CBOOOJTHO ONEpUpPOBaTh MOHATHSAMHU: (PYHKIUS, CIIOCOOBI 3aJaHus (PYHKLUHU, B3aUMHO
oOpaTHble (QYHKIMM, KOMHO3ULIMS (DyHKUMN, rpaduk (QYHKIMH, BBHINOIHSITH 3JIEMEHTapHbIE
npeoOpa3oBaHus rpaduKoB GyHKINT;

CBOOOZHO ONEpUpOBaTh MHOHSTUAMU: OOJACTh ONpPENEICHUS] U MHOKECTBO 3HAYEHUI
GbyHKLIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOJHO ONEpPUPOBATH MOHATHSMH: UYETHBIE W HEYETHbIE (QYHKIMH, MEPUOIUYECKHE
(GyHKLIMU, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIMH, MAaKCUMyMbl W MHUHUMYMBI (YHKLUH,
HauOoJIbIlIee U HAaMMEHblIee 3HaueHne (YHKIIUU Ha IPOMEKYTKE;

CBOOOJTHO OINEpPHPOBATh MOHATHUSAMH: CTENEHHAas (YHKLUUS C HATypaJlbHBIM U IIeJBIM
nokasaresiemM, rpaQuk CTelneHHOW (YHKIMHM C HaTypalbHBIM U ILEJbIM IOKa3aTesneM, rpadux
KOPHS N-0i CTENeHH KaK (PYHKIIMN 0OpaTHOM CTENEeHU C HaTypallbHbIM IIOKa3aTeIeM;

ONEepUpPOBaTh MOHATUSAMH: JHMHEWHas, KBaJpaTH4Has M JApoOHO-IMHENHas (yHKIUH,
BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U IIOCTPOCHUE UX IPa(PUKOB;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: IMOKazaTelbHass U Jorapupmudeckas QyHKIUHU, UX
CBO¥CTBa U IrpadUKH, UCIIOIB30BaTh UX I'paUKH IS pEIIeHHs ypaBHEHHIA;

CBOOOJHO OINEPUPOBATH IMOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTb, OIpeaesieHHE
TPUTOHOMETPUUYECKUX (PYHKLIUI YHUCIOBOIO apryMEHTa;

HCIOJIb30BaTh TpapuKy (YHKIUI UIsl MCCIENOBaHMS IPOLIECCOB U 3aBHUCUMOCTEH MpH
peLICHUH 3aJad U3 JPYTruX Y4eOHBIX MPEIMETOB M peallbHOW KHU3HH, BBIpaXaTh (opMyrnamMu
3aBUCUMOCTH MEXJly BEJITUUYNHAMM;



Havaja maTeMaTH4eCKOI0 aHAJIM3Aa:

CBOOOJTHO ONEpPHPOBATh MOHATHUSAMH: apH(MeTHUecKas U TeOMETpUYecKas MPOrpPeccHs,
0eCKOHEUHO yOBIBaIOLIAsi FEOMETPUUECKas POrPeCcCHsl, TMHEHHBIN U 3KCIIOHEHLIUAIBHBIN POCT,
(dopMmyIa CI0XHBIX MPOLIEHTOB, UMETh PEICTABICHNUE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUU IS PELICHMSI PEAJIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJHO  ONEPHUPOBATH  MOHATUAMHU:  IIOCIEAOBATENBHOCTh,  CIOCOOBI  3aJaHUS
IIOCJIEI0BATEIBbHOCTEN, MOHOTOHHBIE U OTPAHUYEHHBIE [TOCIIE0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOXKACHUS MATEMaTUYECKOT0 aHAJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJIHO OIEpUpPOBaTh MOHATUAMU: HENpepbIBHbIE (YHKIMM, TOUKU pa3pbiBa rpaduka
¢byHKIMH, aCUMOTOTH Tpaduka QyHKIIH;

CBOOOJTHO ONEpUpOBaTh IMOHATHEM: (YHKLHSA, HENpepblBHAs Ha OTpE3Ke, NPUMEHSThb
CBOWCTBA HEMIPEPBIBHBIX (DYHKLMH JJIs1 pEIICHUs 3a/1a4;

CBOOOJHO ONEepUpOBaTh TMOHATHSAMU: TIepBass U BTOpas NPOM3BOJHBIE (DYHKIMH,
KacaTenbHast K rpaduky QpyHKINH,

BBIYUCIIATH IPOU3BOIHBIE CYMMBI, IPOU3BEICHNS, YACTHOTO U KOMIO3UIIMHU JIBYX (DYHKIIHA,
3HATH MPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKITHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKUI CMBICI POU3BOJHOM JUIsl peLLICHUs 3a/1au.

MHozxecTBa U JIOTHKA:

CBOOOJIHO ONEPUPOBATH MOHATHSIMU: MHOXECTBO, ONIEpPALlUU HaJl MHOKECTBAMH;

HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar Jyisl ONMCAHMS PEabHbIX IIPOLIECCOB U
SBJICHUH, IIPU PEIIEHUM 33]a4 U3 APYIHX y4eOHBIX IPEIMETOB;

CBOOOJHO OIEPUPOBATh IOHATUSMU: OIPEAEICHUE, TEOpeMa, YypaBHEHUE-CIIEJCTBUE,
CBOWCTBO MaTeMaTW4ecKOro OOBEKTa, JOKa3aTelbCTBO, PABHOCWIBHBIE YpPaBHEHHUS U
HEPaBEHCTBA.

K konny oOydyenuss B 11 kJacce oOyyaromuiicss MOMY4YUT CJEAYIOUIUME TNPEAMETHbBIE
pe3ysbTaThl MO OTJEJIBbHBIM TeMaM pabodeil mporpaMmsel yueOHOro Kypca «Anrebpa M Hauyana
MaTeMaTHYeCKOI o aHallu3a:

Yuciia ¥ BbIYUCICHUSA:

CBOOOZHO ONEpUPOBAaTh MOHATHUSIMM: HATypajJbHOE U I€JI0€ YHCIO0, MHOXKECTBa
HaTypaJbHbIX M LIEJBIX YHUCEI, UCIOIb30BaTh Npu3Haku aenumocty nensix yucen, HOJ[ u HOK
HaTypaJIbHbIX YHMCEN JJIsl PEeLIeHUs 3a7a4, IPUMEHATh aroput™ EBkina;

CBOOOJTHO OTIEPUPOBATH MOHATHEM OCTaTKa M0 MOJYJIIO, 3alMChIBATh HATYpabHbIE YUCIA B
Pa3IUYHBIX TO3UIIMOHHBIX CUCTEMAX CUHUCIICHMUS;

CBOOOJTHO OIEPUPOBATH MOHATUSAMH: KOMIUIEKCHOE YHCIO U MHOYKECTBO KOMILIEKCHBIX
YHCell, PEJICTaBIATh KOMIUIEKCHBIE YHClia B alre0panueckoll U TPUrOHOMETpHUYecKoil (opme,
BBINOJIHATH apU(PMETHYECKHE ONIEPALUU C HUMH U N300pakaTh Ha KOOPJIMHATHOM MJIOCKOCTH.

YpaBHeHHUsI M HEPABEHCTBA:

CBOOOJHO  OMEpUpPOBaTh  IMOHATUSAMHU:  HMppAllMOHAIbHbIE,  MOKa3aTeJbHbIE U
jorapuMuyuecKre HEpaBeHCTBA, HAXOAUTh UX PEHICHUS C TOMOIIbIO PABHOCHIIBHBIX MTEPEXOJI0B;

OCYILECTBIISATH OTOOP KOPHEH NMpH pelIeHNH TPUTOHOMETPUUYECKOT'O YPaBHEHHUS;

CBOOOJHO ONEpPUPOBATH IOHSITHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSThH
HE00X01uMbIe (OPMYIIBI TSI PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATh MOHATUSAMU: CUCTEMA U COBOKYMHOCTh YPaBHEHUH M HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEACTBHS, HAXOAUTH PELIEHUs] CHCTEMBI M COBOKYITHOCTEN
paloHalIbHBIX, HMpPPAlOHATIbHBIX, IIOKA3aTeNbHBIX M JIOTapU(MUYECKUX YypaBHEHUH U
HEPABEHCTB;

pemate paluoOHalbHBIe, HppalloHalbHbIE, I[OKa3aTelabHble, JIorapu@MUUecKue |
TPUTOHOMETPHUUYECKHE YPAaBHEHHS U HEPABEHCTBA, CO/IEPIKaIIe MOAYIIH U TTapaMeTphI;

IPUMEHSATH rpaduuecKrue METO/IbI AJIs PEIIEHUs] YpaBHEHHI U HEPABEHCTB, a TAKKE 3a/1a4 ¢
napamMeTpamu;



MOJCIUPOBATL PCAJIbHBIC CUTydllUHW Ha A3BIKC aJ'IFC6pBI,

COCTaBJIAAITb  BBIPAKCHUS,

YpaBHCHUS, HCPABCHCTBA U UX CUCTCMBI 110 YCJIIOBHIO 3a/1a4X, UCCICA0BATH TIOCTPOCHHBIC MOICIIN
C UCIIOJIb30OBAHHMECM alllliapara anre6pbl, HHTCPIIPCTHPOBATDH HOHy‘lCHHBIﬁ PE3yJbTaT.

DyHKIUHA U TPaPUKH:

CTPOUTDH Fpa(bI/IKI/I KOMITIO3MIINUH (b}’HKI_II/Iﬁ C IIOMOHIbKO 3JICMCHTAPHOI'O HCCICAOBAHUA U

CBOMCTB KOMITO3UIIUHU ABYX ()YHKIIHIA,

CTPOUTH F€OMETPUYECKHE 00pa3bl ypaBHEHHH U HEPABCHCTB Ha KOOPAWHATHOM IIOCKOCTH;
CBOOOJTHO OTIEPHPOBATH MOHATHAMHU: TPAPUKU TPUTOHOMETPUUECKUX (DYHKITHIA;
HNPUMEHATh QYHKIUY I MOJICITMPOBAHUS M UCCIIEJOBAHHS PEATBHBIX MTPOIIECCOB.

Hayana MaTeMaTH4eCKOI0 aHAJIN3A:

HUCIIOJIb30BaTh IMMPOU3BOJHYHO JUJIA HCCICAOBAHUSA (bYHKI_[I/II/I Ha MOHOTOHHOCTb H

JKCTPEMYMBI;

HaxoauTb HauOoJIbIIIee ¥ HANMEHbIIICE 3HAUCHUS (I)YHKL[I/II/I HerepBIBHOﬁ Ha OTPEC3KE;
HCII0JIB30BATh ITPOU3BOAHYIO IJI HAXOXKACHUS HANTYUHICTO PCIICHUA B IIPUKJIAAHBIX, B TOM
YUCJIC COONNAJIbHO-OKOHOMUWYCCKHUX, 3a/ladax, s OIIPCACICHUA CKOPOCTHU U YCKOPCHU IIpOoLeCcCa,

3aIaHHOTO (POPMYJION MU TpadhUKOM;

CBOOOJIHO ONEpUPOBATh MOHATHAMMU: IIEPBOOOpa3Hasi, ONpeaeNEHHbIN HHTErpal, HaXOAUTh
NepBOOOpA3HbIE 3JEMEHTAPHBIX (YHKIUN M BBIYMCIATH MHTErpal no ¢opmysne HproToHa-

Jleiibuua;

HAXOJUTb IJIOLIAAN MIIOCKUX (UTYP U 0OBEMBI TEJ C TOMOLIBIO0 UHTETpalla;
UMETh IIPEJICTABICEHUE O MATEMaTUYCCKOM MOJEIMPOBAHMM Ha I[PUMEpPE COCTaBICHUS

nudepeHIaIbHBIX YPaBHEHUI;

peuaTts IPUKIAAHBIC 3a{a4i, B TOM YHCJIC COLHAJIbHO-3KOHOMUYCCKOI'O U (I)I/I3I/I‘{CCKOFO

XapakTepa, CpeaACTBAMA MATEMATUYCCKOI'O aHaJIn3a.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
N KonnuecTtso 5
- HanmenoBanue pa3nesnoB 1 TeEM IpOrpamMmsl 1acoB JICKTPOHHEIE (1pOBHIe)
n/m o0pa3oBaTenbHbIE PECYPCHI
Bceero
MHOXECTBO I€UCTBUTENIBHBIX YHCEN. MHOTOWIEHBI.
1 |[ParmoHanbHBIE ypaBHEHUs U HepaBeHCTBA. CHCTEMBI 24 https://resh.edu.ru/subject/51/
JIMHEWHBIX YPABHEHUN
o | DymKumn u rpaduku. Crenenas GyHKIML € MBIV || 5 e /rrash edu.ru/subject/51/
MOKa3aTesieM
3 APHMETHECKUIE KOEHE, N-0ff CTENeHH, 15 https://resh.edu.ru/subject/51/
HppalroHalibHbIC YpaBHEHHSI
4 |[loxasatenbhas (ymxuus. Toxazarenbibie 10 https://resh.edu.ru/subject/51/
ypaBHEHUS
5 |/lorapudmmccias pynic. Jlorapupuiraeckue 18 |https://resh.edu.ru/subject/51/
ypaBHCHUSI
‘ 6 HTpI/IFOHOMeTpI/IqGCKI/Ie BBIPQ)KEHUS M YPAaBHEHUS H 22 Hhttps:// resh.edu.ru/subject/51/|
‘ 7 “HOCJ‘IGJIOB&TCJ‘IBHOCTI/I U IIPOTPECCUH H 10 "https://resh.edu.ru/subject/51/|
‘ 8 HHerepHBHHe ¢yskiun. [IponsBogHas H 20 \\https://resh.edu.ru/subject/51/ |
| 9 |Mosropenue, 0606meHHe, cHCTeMAaTH3AIMS 3HAHNIT || 5 | Ihttps://resh.edu.ru/subject/51/]
| OBLIEE KOJIMYECTBO YACOB IO IIPOTPAMME | 136 | |
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11 KJIACC

N KomnnuecTtso 3
- Haumenosanue pa3feinoB 1 TEM IPOrPaMMBI 1acoB JICKTPOHHEIE (11 pOBbIe)
/i 00pazoBaTenbHbIC PeCypCh
Bceero
‘ 1 HI/ICCJIe;LOBaHHe (bYHKIHIA C TOMOIIBIO Hp0H3B0I[HOI?IH 22 Hhttps://resh.edu.ru/subject/51/\
‘ 2 HHepBoo6pa3Ha;1 ¥ MHTErpal H 12 Hhttps://resh.edu.ru/subject/51/\
3 I'pagpmicu TpUrOHOMETpHIECKHX GyHicIil, 14 https://resh.edu.ru/subject/51/
TpuroHOMeTpHYECKHE HEPaBEHCTBA
4 VIppaipoHaIbHbIC, NOKA3ATeALHEIC 1 24 https://resh.edu.ru/subject/51/
norapu()MUUECKUe HEPABCHCTBA
‘ 5 HKOMHJIeKCHHe qrcia H 10 Hhttps://resh.edu.ru/subject/51/|
‘ 6 HHaTypaJH)Hme ¥ IIeJIble Ynclia H 10 Hhttps://resh.edu.ru/subject/51/|
7 CHCTEMI PALHOHATLHEIX, HPPAIHOHAIHBIX . 12 https://resh.edu.ru/subject/51/
MOKA3aTeIbHbIX U JOrapru()MUIECKUX YPaBHCHUI
‘ 8 H3az[aq1/1 C rmapaMeTpamMu H 16 Hhttps://resh.edu.ru/subject/51/|
‘ 9 HHOBTopeHHe, 00001IeHNe, CHCTeMATH3aIlNs 3HAHUH H 16 Hhttps://resh.edu.ru/subject/51/|
| OBLLEE KOJIMUYECTBO YACOB I10 [IPOTPAMME | 136 | |

YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O

MPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHAJIBI JIUISA YYHEHUKA

* Marematuka. AnreOpa U Hadyajla MaTeMaTudeckoro ananusa, 10 xkimacc/ Mep3msk AT,
Homuposckuii [[.A., ITonsko B.M.; mox penakiueii I[Togonasckoro B.E., O6mectBo ¢
orpaHuMueHHOM oTBeTcTBEeHHOCThIO M3naTenbekuii nentp « BEHTAHA-T'PA®»; AknmonepHoe
obmectBo «M3naTenscTBO «IIpocBerieHne»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

Metoauueckoe nocobue "Marematuka: ajaredpa u Hauaia aHaiausa, reomeTpus”, YrimyOneHHbIN
yposenb, E.B.Byiiko, A.I'.'Mep3mnsk, B.b.ITononckuii, M.C.kup, Mocka, U3aarenbckuii HEHTp

"BenTana-I'pag", 2019

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HNHTEPHET
https://resh.edu.ru/subject/51/

OI'BHY «MHCTUTYT cTpaTeruu pa3BUTHs 00pa30oBaHUs»
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