MynuuunansHoe 61opkeTHOe 0061eobpasoBare/ibHOE YUpPeXKIeHHe

«Cpeausist 06meobpasoparesibHas wkona Ne 1 nHuKonbcka»

PACCMOTPEHO " [MPUHATO YTBEPXK/IAHK):

COTJIACOBAHO

[IIkomsHBIM MeTOAHYEeCKHM  [1e/larOrH4eCcKuM COBETOM MBOY «COIII Ne 1

obBeiHeHHeM LIIKOJTBI

[TpoTokon Ne 1 [Tporokon Ne 1 JI.B.CnenyxmuHa
Ne 244-0O[]

ot «29» aprycra 2023 r. ot «30» aBrycra 2023 . ot «30» aBrycra 2023 r.

Pabouas nporpamma

(ID 877387)

Yuebnozo npeomema «An2ebpa u HAYAIA MAMEMAMUYECKO20 AHANUGA.
baszoswiit yposens»

ons obyuaowuxca 10-11 kraccos

. Hukonbck
2023



MOSCHUTEJBHASA 3AIINCKA

PaGouas mporpamma yueOHOTO Kypca «Anrebpa U Hadajga MaTeMaTHIECKOTO
aHanm3a» 0a3oBoro ypoBHs i oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe denepanbHOro rOCyIapCTBEHHOIO 00Pa30BaTEIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C Yy4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIBSIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIMNA POCCUICKOTO
oOpazoBanusi. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTaBIISIONIMMHU OCHOBY [IJISi CAMOPA3BUTHSA M HEMPEPHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTb OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIUXCS.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajia MaTeMaTUYECKOTO aHAIW3a» SBISETCA OJHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECMeYMBAET HWHCTPYMEHTAIbHYIO 0a3y Il U3Y4eHHUS BCEX
€CTECTBEHHO-HAYYHBIX KypCOB, a C JAPYroid CTOPOHBI, POPMUPYET JOTUYECKOE U
a0CTpakTHOE MBIIUICHUE Yy4YalllMXCsl Ha YPOBHE, HEOOXOJMMOM JJIi OCBOCHHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca y4alllMecs OBJIAJ€BAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM
HayKH, KOTopas (popMyIUpyeT CBOU JOCTHKEHUS B MAaTeMaTHUECKOU opme.

Kypc anreOpsl 1 Hauaja MaTeMaTHueCKOro aHajin3a 3aKJIaJbIBACT OCHOBY IS
YCIICITHOTO OBJAJEHUS 3aKOHaMH (PU3UKW, XUMUHU, OWUOJOTHM, TOHUMAaHUS
OCHOBHBIX TEHJACHIUA HSKOHOMHKA U OOIIECTBEHHOM JKU3HM, TO3BOJISET
OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B ToXXe Bpemsi OBIaJcHUE
aOCTpPaKTHBIMU U JIOTMUYECKH CTPOTUMH MATEMAaTHUYECKUMH KOHCTPYKIUSIMU
pa3BMBACT YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3alIUI0, a0CTparupoBaHue u
aHaJIOTUI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIieHHne. B xone n3ydenus
anreOppl W Havall MATEMaTUYeCKOro aHajiu3a B CTaplieil IIKoJie ydaliuecs
MOJY4YalOT HOBBIM ONBIT PEIICHUS MNPUKIAAHBIX 3a7ad4, CaMOCTOSITEIbLHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJIEJEH pealbHbIX CUTYyallMd W WHTEpHpeTaluu
MOJYYEHHBIX  PEIICHHM, 3HAKOMSTCA C  MpUMEPAMU  MATEMATHYECKUX
3aKOHOMEPHOCTEH B TMPUPOAE, HAyKE U B MCKYCCTBE, C BbIJAIOIIMMUCA
MaTeMaTUYECKUMU OTKPBITUSIMHA U KX aBTOPAMH.

Kypc o6nagaeT 3HAYMTEIBLHBIM BOCHUTATEIBHBIM TMOTEHIIMAIOM, KOTOPBIN
peanu3yeTcss Kak uepe3 y4yeOHbId maTepuall, CIOCOOCTBYIOIIMNA (POPMUPOBAHUIO
HAy4YHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOW AesITeIbHOCTH,



TpeOyroriei CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIIEHTPALIMX BHUMAaHUs U OTBETCTBEHHOCTH 32 IIOJIyYEHHBIN PE3YJIbTAaT.

B ocnoBe wmeroauku oOydeHus airedpe M HadyalaM MaTeMaTHYeCKOTrO
aHaJIn3a JEKUT ACSITEIbHOCTHBIN NPUHIUI 00yUYEHHUS.

Crpykrypa Kypca «Anredpa 1 Hayaia MaTeMaTU4YE€CKOIO aHaIN3a» BKIIOYAET
CIIEAYIOIIUE COAEPKATEIBHO-METOANYECKUE JUHUN: «Uucna W BBIYUCIECHUNY,
«Dyukun  u - rpadukm»y, «YpaBHeHMss U HepaBeHCTBa», «Hauama
MaTeMaTH4ecKoro aHainu3a», «MHo)kecTBa M JIOTHKa». Bce OCHOBHBIE
COJIEPKATEIIBHO-METOIMUECKUE JIMHUHA H3Y4aroTCsd Ha IPOTSDKEHMM JIBYX JIET
oOyueHusl B CTaplIeil IIKOJIe, €CTECTBEHHO JOMOJHSSA APYr ApPyra M MOCTENEHHO
HAChI[AsICh HOBBIMM TE€MaMH M pasfaenaMu. JlaHHBIA Kypc  SABISIETCS
UHTErPAaTUBHBIM, TOCKOJBKY OOBEOUHSAET B ce0e COJAEpKaHHE HECKOJIbKHX
MaTeMaTUYECKUX JUCLUUIUIMH: anreOpa, TPUTOHOMETPHsI, MATEMaTUUYECKUI aHau3,
Teopusi MHOkecTB U Ap. [lo Mepe Toro kak yuwamiuecs OBIIaZeBalOT BcE Ooiee
HIMPOKUM MATEMaTHYECKUM ammapaTroM, Y HUX MOCIEI0BaTENbHO (hOpMUpYyETCS U
COBEPULICHCTBYETCSI YMEHHE CTPOUTh MATEMATHUYECKYIO MOJEIb pPEeaJbHON
CUTYyalluM, TPUMEHATh 3HAHUA, NOJyYCHHbIE B Kypce «Auredpa W Haudana
MaTEMaTUYECKOTO aHaIM3ay, JUJIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIHMPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aTeM UHTEPIPETUPOBATH IIOJIyYEHHBIN PE3YIbTaT.

ConepxaTenpHO-METOANYECKAss TUHUA «YUucna W BBIYMCIEHUSD) 3aBEPIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaToO B OCHOBHOHM Ikojie. B crapmiell mkosie oco0oe BHUMAHUE YAEHAETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B ceOs
UCIIOJIb30BaHUE PAa3IMYHBIX (OpPM 3amucu JCHCTBUTENBHOTO 4YHCIA, yMEHHE
pPalOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLICHHUBATh
pe3ynbTar. OOyuaromuyecs NOJy4arOT HaBBIKM MPUOJMKEHHBIX BBIYHUCICHUH,
BBITIOJIHGHUS JIEWCTBUM C 4YHWCIaMU, 3allMCaHHBIMU B CTaHIapTHOU (opme,
MCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHUs M HEPABEHCTBA» PEATU3YETCS HA TMPOTSHKEHHH BCETO
oOydyeHHMs] B CTaplIed IIKOJIe, TOCKOJbKY B KaXIOM pa3fesie MporpaMMbl
MPEAYyCMOTPEHO PEIIEHUE COOTBETCTBYIOMIMX 3aAad. OOyuaromuecs OBIaIE€BaIOT
pa3IMYHBIMM METOJAMU PEUIEHUS LEJbIX, PAlMOHAIBHBIX, HPPALMOHAIBHBIX,
NOKa3aTeNbHbIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IPU UCCIEA0BAHNUN
GyHKLIMHA C TOMOILBIO TMPOU3BOAHOM, PEIICHUH MPUKIAAHBIX 3a/lady U 3a7ad Ha
HaxXOXJE€HWE HaumOOJBIIMX W HAaUMEHBIIMX 3HaueHud ¢yHKuuu. JlaHHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opMHUpOBaHHE YMEHUM
BBIMOJHATh pacu€Tbl 1Mo ¢opMysiaM, HpeoOpa3oBaHUs IEJNbIX, PalUOHAIBHBIX,
UPpPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAKKE BBIPAKECHUM,



COJEpKaIMX CTENeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuansa NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AJTOPUTMUYECKOIO U
aOCTPaKTHOTO MBIIUICHUS YYalluXcs, (POPMUPYIOTCS HAaBBIKH JE€TyKTHBHBIX
paccykaeHuil, paboOTl €  CHMBOJBHBIMH  (opMamu, MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHCHMOCTEN B BHJIE€ PAaBEHCTB U HEPABEHCTB. AJjredpa
npegiaraeT d(QQPEKTUBHBIE WHCTPYMEHTBI JJsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
NIEPEIUIETACTCA C NIPYTUMH JINHUAMU Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE 3a1aET
MOCJIEIOBATEIBHOCTb U3YyUYEHUs MaTepHana. N3yuyenue CTENEHHO,
MOKa3aTeIbHOM, IOTapU(PMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIINH, NX CBOICTB
U rpaduKoB, UCHIOIb30BAaHUE (PYHKUMN JUIsl pellleHus 3aJad U3 APYTUX y4eOHbIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosblllIOE BHUMaHUE
yaensercss (GOPMUPOBAHUIO YMEHHUS BBIpaKaTh (DOPMyJIaMU 3aBHCHUMOCTH MEXKIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBaTh MOJyYEHHbIE (YHKLIHH, CTPOUTh HX
rpaduku. Marepuan 3Tol cofepKaTeJIbHOM JTMHUM HalleJIeH Ha Pa3BUTUE YMEHUM
Y HABBIKOB, ITO3BOJISIOIIMX BbIPAXKaThb 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznu4yHOi (opMe: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero msyueHue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIUIEHUSA, CIOCOOHOCTH K
000OLIEHHUIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopnepxarenpHass nuHuA «Hauana MareMaTHnyeckoro aHalin3a) MO3BOJISIET
CYILIECTBEHHO PaCIIMPUTh KPyr KaK MAaT€MAaTHYECKHUX, TAK U NPHUKJIAJHBIX 3a/ad,
JOCTYITHBIX 00YYarolUMCs, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh UCCIENOBATh U
CTpouTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAUMEHBIIUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUIYp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpEHMsl IpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH TOCTPOEHUSI MaTeMaTHYEeCKUX MOJeNied peajbHbIX CHTyaluu,
HAXOXKJEHUSI HAWJY4YlIero pEHieHHs B MPUKIAAHBIX, B TOM YHCIE COLMAIbHO-
HKOHOMHYECKHUX, 3a/a4yax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJn3a
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOIO, (POPMaIbHO-IOIMUECKOr0 U KPEaTHBHOTO
MBILUICHUS, (POPMHUPOBAHUIO YMEHHH pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHUKE U HucKycctBe. OOywaromuecs Yy3HAIOT O
BBIJIAIOLIMXCST pe3yibTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HAyKH, U UX aBTOpax.

CopepkarenbHO-METOAUYECKAsT TUHUSA «MHOXKECTBA U JIOTUKAa» B OCHOBHOM
NOCBSILIIEHA  JJIEMEHTaM  TEOPUH  MHOXKECTB. | €0pPEeTHMKO-MHOKECTBEHHbBIE
MPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTWKU U MpeaiararoT



Hanbosee yHUBEPCAIbHBIN S3bIK, OOBEANHSIONINNA BCE pa3zelibl MAaTeMaTUKU U €€
NPWIOKEHUN, OHH CBSI3BIBAIOT PAa3HbIE MATEMATHYECKUE TUCLUUILIMHBI B €IUHOE
uenoe. IloatoMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHHKY ITOHMMAaTh TEOPETUKO-
MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MAaTeMAaTUKH W HCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa ¥ Havajlla MaTeMaTHYECKOrO AHAIN3a» IMPUCYTCTBYIOT
TAaK)K€ OCHOBbI MAaTEMaTUYECKOIO  MOJEIMPOBAHUS, KOTOpbIE IPU3BAaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEH PEAJIbHBIX CUTYALUN, UCCIIETOBAHMS
TUX MOJEJIEH C NMOMOUIbIO ammapaTra anareOpbl U MAaTeMaTUYEeCKOro aHaiu3a U
MHTEPIIPETALNN MOTYYEHHBIX PE3YyJIbTaTOB. Takue 3ajaHus BIUIETEHBI B KaXIbld
U3 Pa3JeNoB IIPOrpPaMMBI, IOCKOJIBKY BECh MAaTepHall Kypca IHUPOKO UCIOJIb3YETCs
JUISl pelieHus] IPUKIAAHBIX 3a1a4. [Ipu peneHnn peanbHbIX MPaKTHYECKUX 3aAad
ydaliecs: pa3BUBAlOT HAONIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBarbcs, MCIONb30BaTh AHAIOIHMIO, 0000IIaTh M KOHKPETHU3UPOBATH
npobnemy. [lesareabHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «Anredpa v Hagaia
MaTEMaTHYECKOTO aHAJIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM milaHe Ha H3ydeHHE Kypca aureOpbl M Hadal MaTEMaTUYECKOIo
aHanun3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Heaento B 10 kiacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

Yuciia ¥ BIYMCICHUS

Pannonanbsabie unciaa. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeCKOHEUHblE  MepuoAudeckue  JpoOu. ApudMeTHYecKue  Oomepanud  C
palMoHaNbHBIMU YHCTIAMU, TPe0OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [I[puMenenue
Ipo0eil U MPOUEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1ad U3 Pa3IUYHbIX OTPACIEH
3HAHUU U PEATbHOM )KU3HH.

[elictBuTenpHble 4nciia. PalMOHAIBHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudmernueckre omnepalndd ¢ JIeUCTBUTENbHBIMU YHuciaamu. [IpubmmxkéHHbie
BBIYMCJIEHNS, IPABWIIA OKPYTJIEHUS, IPUKUIKA U OLICHKA PE3yJIbTaTa BBIYUCIICHUN.

Crenenp ¢ 1ensiM  mokazareneM. CranpaptHas ¢Gopma  3amucu
JNEeUCTBUTEIBLHOIO yucia. Mcnonb3oBanue mnoaxoxdsmiedi  ¢Gopmbl  3alucu
JNEUCTBUTEIBHBIX YHCEN Ul PELICHUs MPAKTUYECKUX 3a1ad U NPEICTaBICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypasJlbHOM  cremeHu.  JlelictBus ¢
apu(PMETUUECKUMU KOPHSMHU HATypAJIbHON CTENIEHHU.

CuHHyC, KOCHHYC UM TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCHUHYC,
APKTAHI€HC YMCIIOBOI'O apr'yMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaAHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (HOPMYIIBI.

YpaBHeHUEe, KOpEeHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
Meton nHTEpBAJIOB.

Pemenue nensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHU .

[IpumMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKHUX 3a/1ad
W 3a]1a4 U3 PA3IMYHbIX 00JacTel HAYKH U PeabHOU KU3HH.

DOyHkuuu U rpadpuku

Oyukius, crnocoObl 3amaHus Gyukuuu. [paduk  Qyskuu. Bzaumuo
oOpaTHbIe (PYHKITUH.

ObnacTh onpeneneHus U MHOXECTBO 3HaueHUi pynkuuu. Hymm ynkuuu.
[IpomexxyTku 3HaKONOCTOSAHCTBA. UETHBIE M HEYETHBIEC (DYHKIIMH.

CrenenHast QyHKIMS ¢ HATYypaJbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHsS N-OW CTEMEHHU.



TpuronoMmerpudeckass OKPYXKHOCTb, OIPEICIICHUE TPUTOHOMETPUUECKHUX
(GYHKIMI YUCIOBOTO apryMEHTa.

Hauasa MaTeMaTH4eCKOI0 aHAIM3A

[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs MOCJIEA0BATEIBbHOCTEN.
MOHOTOHHBIE MOCIEA0BATEIBHOCTH.

ApudmeTrnueckast 1 reOMETpHUECcKas Mporpeccur. beckoHeuHo yObIBaromias
reoMerpuueckas nporpeccusi. CyMMma 0€CKOHEYHO yOBIBAIOIIEH TeOMETPUUYECKON
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. lMcronb3oBaHuEe mporpeccuu s
pELIEHHUS peAJIbHBIX 33/1a4 MTPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHMKA

MHoxecTBO, omnepauuu Haj MHOxkecTBamu. Jluarpammel Dilnepa—BenHa.
[IpumeHeHnEe TEOPETUKO-MHOKECTBEHHOTO armnapara Uil ONUCAHUS PeajbHbIX
MIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BbIYMCICHUS

Harypanbuble u niensie yncina. [Ipu3Haku 1eIMMOCTH LENIBIX YHACEIL.

CrerneHb ¢ pallMOHAIBHBIM NTOKa3aresieM. CBOMCTBA CTEIEHH.

Jlorapudwm yucna. JleciTuuHbie U HATypaJbHBIE JIOTaApU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIMX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeJIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE yPAaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUsI 1 HEPABEHCTBA.

CucTeMbl TUHEWHBIX ypaBHEHHN. PellleHne NpUKIagHbIX 33/1a4 ¢ TOMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHHU.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PEUICHUIO
MaTEeMaTUYeCKUX 3a7ad M 3a/Jady M3 pa3IM4yHbIX 00JIacTeld HAyKu WU pPealbHON
KU3HU.

DYyHKIUHN U TPAPUKH

Oyukrus.  [lepuonuueckne  dyHkuuu. [IpomMexyTkm  MOHOTOHHOCTH
byHkuuu. MakcuMymbl U1 MUHUMYMBI (QyHKUMUA. HaunOounbliee u HauMmeHblIee
3HaueHUEe (PYHKIIMHU Ha IPOMEKYTKE.

Tpuronomerpruueckne QPyHKITUU, IX CBOMCTBA U TPAPUKH.

[TokazatenbHas u morapudmuyueckas GyHKIIUN, UX CBOMCTBA U TPaduKH.



Hcnonp3oBanue rpadvkoB QYHKIMNA JJIsI peHICHHUs] YPaBHEHUN U JTMHEWHBIX
CUCTEM.

Wcnonp3oBanne rpadukoB (QYHKIUN IS WCCICIOBAHUS IPOIECCOB U
3aBUCUMOCTEH, KOTOpbIe BO3HHUKAIOT MPHU PEUICHUU 3ajady U3 JIPYTUx Y4eOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaJIu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB ISl PEIICHUS HEPABCHCTB.

[IpousBonnas  ¢ynkuuu. [eomerpudyecknii u  QU3NYECKUH  CMBICTT
MIPOU3BOJHOM.

[IpousBoaHble  dJMeMEHTapHBIX  QyHKIUH.  DopMysibl  HAXOXKICHHS
MIPOM3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHIA.

[TpumeHeHre MPOM3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. Haxoxx/ieHue HanboJpIIero 1 HAaMMEHbLIETO 3HaueHusl (PyHKIUU Ha
OTpE3KE.

[IpuMeHeHnEe NTPOU3BOOHOM UL HAXOXKICHUS HAWIY4IlIEero pPELICHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[TepBooOpazHas. Tabnuiia nepBooOpas3HbIX.

Wurerpan, ero reoMeTrpuyeckuid W (usmyeckuil cmbici. Bwruncienue
uHTerpaina no gpopmyne Herorona—IJleiiOHua.



IIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue yqe6H0r0 mpcameTa «Maremartuka» JOJIDKHO oOecrneynBaTh
AOCTHUKCHHC Ha YPOBHEC CPCIHCTO 06HICFO 06p330BaHI/IH CICAYOIHX JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YyJIbTATOB!

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3YIOTC:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMIErocs Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€HAa POCCHUUCKOTO OOIINEeCTBA, TMPEACTABICHHEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpaXIaHCKOTo oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), yYMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHH C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

[TaTproTHyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TpakIaHCKOW UJIEHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JPYyTUX HayKaxX, TEXHOJOTHsIX, cdepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHHSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTIOCTUKEHUM HAYKU U JAESATEIbHOCTHIO
y4€HOTr0; 0OCO3HAHUEM JTMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO.

DCTeTU4eCKOEe BOCIIUTAHUE!

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad4, pelIeHnH, paccy X IEHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTUYECKUM aCIeKTaM Pas3JIMuHbIX BUJOB UCKYCCTBA.

Pu3nyeCcKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBbIO (370pOBOE€ TMHUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BocIMTaHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IICHHOCTH TPYAOIIOOUS; MHTEPECOM K
pa3nuuHbiM  chepam  Mpo(ecCHOHANIBHON  JOEATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymed mnpodeccur U peanu3oBbIBaTh COOCTBEHHbIC >KMU3HEHHBIC IJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTEeMaTUYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEHW JKW3HU; TOTOBHOCTHIO K AKTUBHOMY
Y4aCTHIO B PEIICHUHN IPAKTUYECKUX 3a]1a4 MaTEeMaTUYECKON HAIPABICHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHUEM BIIUSHHUS
COIIMATIbHO-D)KOHOMUYECKUX IMPOILIECCOB HA COCTOSTHUE MPUPOJHON U COLUUAIBHOU
Cpelbl, OCO3HAaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoOIieM;
OpHUEHTAlMe HAa NPUMEHEHHE MATEMATHYECKMX 3HAHUM JUIA pElIeHUs 3a7a4 B
0o0JaCTH OKpy’Karomieil cpefpl, IUIAHUPOBAHUA TIOCTYNKOB M OIICHKA UX
BO3MOJKHBIX ITOCJIEACTBUN U1 OKPY KAIOLIEH CPEIbI.

[{eHHOCTH HAYYHOT'O IMO3HAHUA:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOUIECTBEHHOM  MPAaKTUKH, [OHUMaHUEM
MaTeMaTUYECKON HayKH Kak c(epbl UYelIOBEYECKON MAeATEeIbHOCTH, 3TaloB €&
pa3BUTHUS M 3HAYUMOCTH ISl PA3BUTHUS UMBWIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTeéMaTUKU M MATeMaTUYECKOW KyJIbTYpOM KakK CPEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYUIIECTBIISATh INPOEKTHYK0 M HCCIEHOBATEIBCKYIO AEATEIBHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTrpaMMbl Yy4eOHOTO TMpeamera
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCTNEUIMU.

1)  Vuusepcanvbmvie  nosnasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00Oyuarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL  OKpyJcalowe20  Mupa,  HNpUMeHeHue  J0SUYECKUX,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIBIISITh U XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKHUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMH, (HOPMYIUPOBATH
OTpENCIICHUS  TOHATUH; YCTAHABIIMBAaTh CYIICCTBCHHBIA  TpPH3HAK
KJaccu(ukanuy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYJIUPOBaTh MW  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

BBISIBJIATH ~ MAaTEMAaTHMYE€CKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, AaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSIX;
npemiaraTh  KPUTEPUH IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYMH;

JienaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHH M, YMO3aKIIIOUEHH 110 aHATIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEP)KICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyYMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIbBL;

BBIOMpATh Ccroco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BapUAHTOB peIICHUSA, BBHIOMpATh HamboJee MOAXOAANIMK ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccienoBaTelIbcKue JeUCTBUS:

UCITI0JIb30BaTh BOMPOCKHI KaK MCCIIEOBATEIbCKUM WHCTPYMEHT IMO3HAHUS,
dbopMyIupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTHUBOpEUYUE, MpolIemy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMUPOBATh  THUIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITNIO, MHCHHUE;

IPOBOIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
Oo0BbeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHUSIMH, ITPOIIECCaMU;

CaMOCTOSITeNIbHO (OPMYJIUPOBATH 0OOOIIEHHS U BBIBOJIBI IO pE3yJibTaTam
MPOBENEHHOTO HAOJIONEHUS, WCCIEAOBaHUs, OIICHUBATH JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarueii:

BBISIBIIATH JIePUIMTHI UHPOpPMAIIUU, JAHHBIX, HEOOXOIUMBIX IS OTBETA
Ha BOMNIPOC U JJI PEIICHUS 3a]1a4H;

BBIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PAa3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

CTPYKTYpHpOBaTh UH(POpPMAIHIO, IPEACTABIATH €€ B pa3IMUHbIX (Popmax,
WJUTIOCTPUPOBATH TpadUUuecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(pOpMaIuu 110 CaMOCTOSITEIILHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.
Vuusepcanvuvie ~ KOMMYHUKamugHvle  Oelicmeus,  0Oecneuusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYUATOUWUXCSL.
OO01ienue:

BOCIIpUHUMATh H  (OPMYJIHUPOBaTh CYXKIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO
TOUKY 3pEHMsI B YCTHBIX U NHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO
XOJy pelleHus 3a7aui, KOMMEHTHPOBATh ITOJyYEHHbIN pe3ybTar;

B X0/ 00CYKIEHH 3a7jaBaTh BOIPOCHI IO CYLIECTBY 00CYK1a€MOU TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BbICKAa3bIBaTh UJICH, HAIlEJIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AHaiiora, oOHapyXUBaTh pa3iM4yMe€ U CXOJCTBO IMO3ULUH; B
KOPPEKTHOU Gopme popMyIupoBaTh pa3HOIJIACUs, CBOM BO3PAKECHMUS;
NPEACTaBIATh  pE3yJbTaThl  PEIICHHd  3aJadyd,  SKCIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 IPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NOHMMAaTh W HUCIHOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYyJIbHON pabOThI MPY PENICHUH YICOHBIX 3a7a4; TPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacnpeaensTh BUABI padboT, JOTOBAPUBATHCA, 00CYXKIATh MPOIECC
U pe3yabTaT paboThl; 000011aTh MHEHUS HECKOIBKHUX JIFOJICH;
y4acTBOBATh B TPYIIOBBIX (popmax paboThl (00CyXIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBIMOJHATH CBOI YacTh pPaOOTBI WU
KOOPJIIMHUPOBATh CBOW JICUCTBHSI C JPYTUMH dI€HAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMyITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHUSI.

Vuueepcanvnvie  pecynamuenvie  Oeticmeus, obecneyusarom

G opmuposanue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4H, BHIOMPATH CIIOCOO PEIICHHUS C

y4E€TOM HMEIOLUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMH TO3HABAaTEIbHOM pediIekcuu Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJETh CHOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJISI —mpolecca |
pe3yibTara pelieHuss MaTeMaTHYeCKON 3a1a4H;



e TNPEABHAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTHh IIPU PELICHUH
3a7a4M, BHOCUTb KOPPEKTHBBI B [IE€SITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;

e OICGHUBATh COOTBETCTBHE pE3yJbTaTa IEIU U YCJIOBHUSIM, OOBSICHSTH
IPUYMHBl TOCTUXKEHUSI WIM HEJOCTHIKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJIUTh OIMHOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHne yueOHOro Kypca «Aredpa U Havyalla MaTEMAaTHYECKOTO aHAJIA3a
Ha ypOBHE CpeaHero oOmiero oOpa3oBaHHS JOKHO 00eCrednBaTh JOCTHIKCHUE
CIICTYIOIINX MPEAMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALWOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHAS U JA€CATUYHAsS APOOb, IPOIEHTHI.

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BbINONHATS TPUOIMAKEHHBIE BBIYUCICHUS, UCTIONB3YS MpPaBUiia OKPYTJIEHUS,
JIeTaTh MPUKUAKY U OLIEHKY PE3YJIbTaTa BbIYNCICHHMN.

OnepupoBaTh NMOHATUSAMHU: CTEIEHb C ILEJIBIM IIOKA3aTelIeM; CTaHJIapTHas
dopma 3amMcu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
WCITIOJIB30BaTh MOAXOASANIYI0 (DOpPMY 3aIlUCh IEWCTBUTENIbHBIX YHCEIT ISl PEIICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSMU: CHHYC, KOCUHYC M TAHT€HC ITPOU3BOJIBHOTO YIJIa;
MCIIOJIb30BaTh 3aIMCh MIPOU3BOJIBHOTO yIJla yepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIMH.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh NOHATHUSMU: TOXKIECTBO, YPABHEHHME, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUYECKNE YPABHEHMUS.

BoinonHsTh mpeoOpa3oBaHus LENbIX, PALMOHAIBHBIX W HpPPAlMOHATBHBIX
BBIDQXKECHWH M  pellaTh OCHOBHBIE THIBI  LEJBIX, PAalMOHAIBHBIX U
UppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh YpaBHEHUSI U HEPABEHCTBA I PEIICHUS MAaTEMAaTHUECKUX 3a7a4
W 3a]1a4 U3 Pa3IMYHbIX 00J1acTe HAyKH U PeabHOU KU3HH.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPQXEHHS, YpPaBHEHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJadd, HCCIEI0BATh
MIOCTPOCHHBIE MOJIEIIN C HCTIOIb30BAHUEM arlfapara aiareopsl.

DyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (YHKLMS, CIIOCOOBI 3a1aHusl QYyHKIUH, 00JIaCTh
OTpEe/EeNIEHUs] M MHOXECTBO 3HayeHH (QyHKuuu, rpaduk (QyHKIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OnepupoBaTb NOHATUAMU: YETHOCTh W HEUETHOCTh (YHKLUUH, HYJIH
(YHKINHU, TPOMEKYTKH 3HAKOTIOCTOSHCTBA.

Hcnonb3oBathk rpaguky GyHKIUHN U1 pelieHns ypaBHEHHA.

CrtpouTs U 4uTaTh rpa@UKu JTUHEHHON (PYHKIMU, KBAAPATUUHON (PyHKIINH,
CTETIEHHOM (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Hcnonp3oBate rpaduku (QyHKUMHA Ui HCCIENOBAaHUS IPOLIECCOB H
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYruxX y4eOHBIX MPEIMETOB U peanbHON
KU3HU; BBIpaXaTh POpMyJIaMH 3aBUCUMOCTU MEXY BEIUUYNHAMH.

Hauaja maTeMaTH4yecKoro aHajimu3a

OnepupoBaTh TOHATUAMHU: TOCIEAOBATEIBHOCTh, apUpMETHUECKass |
reoMeTpUYecKas Iporpeccum.

OmnepupoBarh MNOHATUSAMM: OECKOHEUHO YOBbIBalOLlas Te€OMETpUYeCKas
nporpeccusi, cyMMa 6€CKOHEYHO yObIBAIOIIEH reOMETPHUECKON MPOTPECCHH.

3anmaBath MOCIEAOBATEIHLHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIIEOBATENLHOCTEN U MPOTPECCUM ISl PEIICHUS
pealibHBIX 3aJa4 MPUKJIaJHOTO XapaKTepa.

MHuo:xecTBa H JIOTHKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, OMIEPAIIMH HAJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIA — ammapar JJjisl  OMHCaHUs
pealibHbIX MPOLECCOB M SBJICHUH, MPU PEIIEHUH 33a4ad M3 APYTUX Y4eOHbIX
IPEeIMETOB.

OnepupoBaTh  TOHATHUAMHU:  OMpEACNCHHWE,  Teopema,  CIEJCTBUE,
JI0Ka3aTeIbCTBO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MOHATUSIMH: HATypaJbHOE, IEJIO€ YHCIO; HCHOJIb30BAThH
MPU3HAKU JICJIMMOCTH LIEIbIX YUCEN, PA3JI0KEHUE YHCIIAa Ha MPOCThIE MHOXKUTEIU
JUUISL pELLICHUS 3a1a4.

OnepupoBaTh NOHATUEM: CTENIEHD C PAIMOHAIBHBIM MTOKA3aTEIEM.

OnepupoBaTh MOHATUSMU: JOrapu(pM UYHCIa, NECATUYHBIE U HATypajbHBIC
JorapupMsl.



YpaBHeHMS U HEpaBeHCTBA

[IpumensaTy cBoiicTBa CcTemeHM il MpeoOpa3oBaHUs — BBIPAKEHUM;
ONEPUPOBATH MOHATUSAMM: IMOKA3aTEIbHOE YPAaBHEHUWE W HEPABEHCTBO; pELIaTh
OCHOBHBIE THIIBI II0KA3aTENIBHBIX YPABHEHUI U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl  BBIPAKEHUHM, COAEpXKAIUX JOrapu(Mmbl;
OTNEepPUPOBATH MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; pELIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPABHEHHUI U HEPABEHCTB.

HaxonuTp pemenns MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEILICHHUE;
UCITIOJIB30BATh CUCTEMY JIMHEWHBIX YPABHEHUH ISl pELICHUS IPAKTUYECKUX 3aa4.

HaxoauTp pemreHnst MpoCTENIINX CUCTEM U COBOKYITHOCTEW PalMOHAIbHBIX
YPAaBHEHUI U HEPABEHCTB.

MonenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aireOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHIO 3aJayH,
MCCJIEN0BATh MOCTPOEHHBIE MOJIEIH C UCIOJIB30BAHUEM aliapara anreopsl.

DOyHkuuu U rpadpuku

OnepupoBaTh MOHATUSAMH:  NepuoAnYecKass  (QYHKLUHS, MPOMEXYTKH
MOHOTOHHOCTH ()YHKLUMH, TOUYKH OHKCTpeMyMa (yHKUMH, HauOoJbliee U
HauMEHbIlIee 3HA4YCHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX JJIs
UCCIEeI0BAHMS (PYHKIMH, 3aJaHHOU rpauKOM.

OnepupoBaTh MOHATUAMH: TpadUKU MOKA3ATEIbHOH, JIorapupMu4eckon u
TPUTOHOMETPUUECKUX (PYHKUMH; N300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUNA U HEPABEHCTB.

N300pakath HA KOOPJIMHATHOM TJIOCKOCTH TpadUKH JTUHEHHBIX ypaBHEHUN
Y WCIIOJIB30BaTh UX I PELICHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Ucnonw3oBath rpaduikd (QyHKIME IS  UCCIEIOBAaHMUS IPOIECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHBIX TUCHUILINH.

Hayajia MaTeMaTH4eCKOIo aHaJIM3a

OnepupoBaTh NOHATUSIMH: HENPEPbIBHAS (QYHKLMS; TPOU3BOAHAS (DYHKIINH;
UCITI0JIb30BaTh F€OMETPUUYECKUIM M (PU3UUECKHUI CMBICI POU3BOIHOM ISl peIICHUs
3aj1ay.

HaxoauTs npon3BoAHbBIE JIEMEHTAPHBIX (PYHKIMHA, BBIYUCIATH TPOU3BOHBIE
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKIIHII.

Hcnonb30BaTh MPOU3BOAHYIO AJIA HUCCIE0BaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIIEIOBAHUSA K IIOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKHX, 3a1a4aXx.

OnepupoBaTh TMOHATHSMHU: TEepBOOOpa3Has U  HUHTErpaji; MOHUMATh
reOMETPUYECKUN U (PU3NUECKUN CMBICI UHTErpaia.



Haxoauts mepBooOpa3Hbie 3JI€MEHTAPHBIX (DYHKIUH; BBIYUCISATH WHTETpal
no popmyne Horotrona—Jlenbuua.

Pemarpy npuknagHble 3a7add, B TOM YHUCIE COIMAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/

HaumeHoBaHue pa3/iesioB U TeM
NMPOrpamMmbl

KoaunuyecTBO 4acosB

Bcer

KonTpoabHbl
e padoThl

dueKkTpoHHbIE (LM pPOBbLIE)
o0pa3oBaTe/ibHbIE PeCypPChI

Buani
AesATeIbHOCTH
00y4Jaroumuxcs ¢
y4yeToM padouei
NPOrpaMMblI
BOCIIUTAHUS

MHoecTBa pallMOHAJIBHBIX U
JIEHCTBUTEIIbHBIX YHCETI.
PannonansHble ypaBHEHUS U
HEpaBEHCTBA

Oyuknuu U rpaguku. CreneHs ¢
LEJIBIM TTOKA3aTeNIeEM

14

https://infourok.ru/metodicheskij-material-po-
teme-racionalnye-uravneniya-i-neravenstva-
6709975.html

http://mathprofi.ru/grafiki i svoistva funkcij.ht

ml

ITouckoBas
Oecena,
HalpaBJICHHAs Ha
BOCIIpUSITHE
MaTeMaTHUYECKHUX
00BEKTOB,
3aKOHOMEPHOCTEN.

VYyebnbie
CUTYaIHH,
HallpaBJI€HHbIE HA
OBJIAJICHUE
SI3BIKOM
MaTeMaTUKu U
MaTeMaTU4YeCKOM
KYJBTYypOH Kak
CpPEACTBOM
MO3HAHUS MUDA,
OBJIAJICHUE
MPOCTEUILINMHU
HaBbIKAMU



https://infourok.ru/metodicheskij-material-po-teme-racionalnye-uravneniya-i-neravenstva-6709975.html
https://infourok.ru/metodicheskij-material-po-teme-racionalnye-uravneniya-i-neravenstva-6709975.html
https://infourok.ru/metodicheskij-material-po-teme-racionalnye-uravneniya-i-neravenstva-6709975.html
http://mathprofi.ru/grafiki_i_svoistva_funkcij.html
http://mathprofi.ru/grafiki_i_svoistva_funkcij.html

HCCIIEI0BATEIBCKO
U IeITeNbHOCTHU

Apudmerndeckuii KOpeHb N—oi
crenenu. MppanvoHanbHbIe
YpaBHEHHUS U HEPABEHCTBA

DopmyIsl
TpuroHoMerpuu. Tpuronomerpuyeck
V€ ypaBHEHUS

[TocnenoBarenbHOCTH U IPOTPECCUM

18

22

https://foxford.ru/wiki/matematika/irratsionalny
e-uravneniya

aklass.ru/p/algebra/10-
klass/trigonometricheskie-uravneniia-
9145/metody-ispolzuemye-dlia-resheniia-
trigonometricheskikh-uravnenii-9134/re-
995e0a3e-90bc-4e3a-b784-3f48ab285dde

https://interneturok.ru/lesson/algebra/9-
klass/progressii/posledovatelnosti-

Cosmanue
HCKYCCTBEHHBIX
y4eOHbIX
CUTYyaLH,
TpeOyIOIHX OT
oOyJaromuxcs
IEUCTBOBATh U
OIlEHMUBAThL CBOE
IIOBEJICHUE U
MOCTYTIKH,
IIOBEJICHUE U
MOCTYTIKH JAPYTUX
JIOJIEH C MO3ULUH
TPaAUIIMOHHBIX
POCCUNCKHX
JTyXOBHO-
HPaBCTBEHHBIX
LIEHHOCTEN U HOpPM
[IpakTukym,
HaIlpaBJIEHHBIN Ha
perieHnun
MPaKTUYECKUX
3a7aq
MaTeMaTHIEeCKOH
HaIpaBJIEHHOCTH

ITouckoBas
Oecena,



https://foxford.ru/wiki/matematika/irratsionalnye-uravneniya
https://foxford.ru/wiki/matematika/irratsionalnye-uravneniya
https://interneturok.ru/lesson/algebra/9-klass/progressii/posledovatelnosti-arifmeticheskaya-i-geometricheskaya-progressii
https://interneturok.ru/lesson/algebra/9-klass/progressii/posledovatelnosti-arifmeticheskaya-i-geometricheskaya-progressii

[ToBTOpenue, 06001ICHNE,
cucTeMaTu3alus 3HaHui

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

arifmeticheskaya-i-geometricheskaya-progressii

HalpaBJICHHAs Ha
BOCITPHUSITHE
MaTeMaTHYECKHUX
00BEKTOB,
3aKOHOMEPHOCTEH.
IIpakTukym,
HaIlpaBJICHHBIN Ha
MOBBLIIIEHHE
YPOBHS CBOEH
KOMIIETEHTHOCTH
yepes
MPAKTUYECKYIO
JIeSTCIIbHOCTD, B
TOM YHCJI€ YMEHUE
YUUTHCA Y IPYTHX
JIIOEH,
npuobperats B
COBMECTHOM
JIeSITeIIbHOCTH
HOBBIC 3HAHHS



https://interneturok.ru/lesson/algebra/9-klass/progressii/posledovatelnosti-arifmeticheskaya-i-geometricheskaya-progressii

11 KJIACC

KoanuecTBOo 4acoB Bunnl
AesTeJIbHOCTH
Ne ' Haumenomanmue 00y4arouuxcs
n/  pa3iejioB M TeM Becer Konrpoabn — JJeKTpoHHbIe (HH(pPOBBIE) 00pa3oBaTelbHbIe PeCypChl C y4eToM
n MPOrpaMmabl 0 ble padoThI pabouei
NMPorpamMmbl
BOCIIMTAHUS
Coznanune
HNCKYCCTBCHHBIX
y4eOHBIX
CUTyaluH,
TpeOyIOMIHX OT
o0y4aromuxcs
Crenens ¢ JIECTBOBAThH U
palroHaIbHBIM OLICHUBATh CBOE
MOKa3aTeJIeM. MOBEJICHUE U
TToka3arenbHasa 12 1 https://nsportal.ru/shkola/algebra/library/2015/11/05/konspekt-uroka-po- MTOCTYIIKH,
byHKIHS. algebre-i-nachalam-analiza-v-11-klasse-stepen-s IIOBEJICHHE U
IToka3aTenbHbIE MTOCTYTIKH

yYpaBHEHHS U
HEPABEHCTBA

JIPYTUX JIIOAEH C
MO3ULUHI
TPaAUIMOHHBIX
POCCHUMCKHX
JTyXOBHO-
HPaBCTBEHHBIX
LIEHHOCTEH U
HOpM



https://nsportal.ru/shkola/algebra/library/2015/11/05/konspekt-uroka-po-algebre-i-nachalam-analiza-v-11-klasse-stepen-s
https://nsportal.ru/shkola/algebra/library/2015/11/05/konspekt-uroka-po-algebre-i-nachalam-analiza-v-11-klasse-stepen-s

Tpuronomerpuue
cKue QyHKIUHN U

https://infourok.ru/prezentaciya-po-matematike-na-temu-reshenie-

Y4eOHbIe
CUTYyalluH,
HallpaBJICHHbIE
Ha OBJIAJICHUE
A3BIKOM
MaTEeMaTUKH 1
MaTEeMaTUYECKO
1 KyJIbTYpOil

MX TpaguicH, d prostejshih-trigonometricheskih-neravenstv-10-klass-6573290.html KaK CpeZICTBOM

Tpuronomerpuue
IIO3HAHUA MI/Ipa,

CKHE HEPaBCHCTBA
OBJIAJICHUE
MPOCTEUIIUMU
HaBBIKAMH
HCCIIEI0BATEILC
KOH
NEeATEILHOCTH
[IpakTukym,
HaIlpaBJICHHBIN
Ha pelIeHUH

IIpownsBoaHas. . . . MPAKTUYECKHUX

http://publish.sutd.ru/e_books/mat_analyse 2013/glava/proizvodnaya/proi
[Ipumenenue 24 3a7a4
. zvodnaya.html

HpOI/ISBO)IHOI/I MaATEMATHUYCCKO
"
HaIpaBJIECHHOCT
51

Tlorapudmmaecka https:_//w_ww.vak_lass. ru/p/_'fllqebralll-_klass/ quarlfmy-pokazate_l_ngla-|- VyeGHbIe

A S— logarifmicheskaia-funktcii-9160/svoistva-pokazatelnoi-funktcii-i-ee- T —

y ' 12 grafik-10424/re-6f81546a-1197-4b52-b336-61735603da83 y ’
Jlorapudmmuecku HaIlpaBJICHHLIE

€ YpaBHEHHUS U

https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-
logarifmicheskaia-funktcii-9160/svoistva-logarifmicheskoi-funktcii-i-ee-

Ha OBJIaACHUC



https://infourok.ru/prezentaciya-po-matematike-na-temu-reshenie-prostejshih-trigonometricheskih-neravenstv-10-klass-6573290.html
https://infourok.ru/prezentaciya-po-matematike-na-temu-reshenie-prostejshih-trigonometricheskih-neravenstv-10-klass-6573290.html
http://publish.sutd.ru/e_books/mat_analyse_2013/glava/proizvodnaya/proizvodnaya.html
http://publish.sutd.ru/e_books/mat_analyse_2013/glava/proizvodnaya/proizvodnaya.html
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/svoistva-pokazatelnoi-funktcii-i-ee-grafik-10424/re-6f81546a-1197-4b52-b336-61735603da83
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/svoistva-pokazatelnoi-funktcii-i-ee-grafik-10424/re-6f81546a-1197-4b52-b336-61735603da83
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/svoistva-pokazatelnoi-funktcii-i-ee-grafik-10424/re-6f81546a-1197-4b52-b336-61735603da83
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/svoistva-logarifmicheskoi-funktcii-i-ee-grafik-9167/re-ec4dece9-1c52-4123-8e5d-f460c69d83b8
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/svoistva-logarifmicheskoi-funktcii-i-ee-grafik-9167/re-ec4dece9-1c52-4123-8e5d-f460c69d83b8

HEpaBeHCTBA

grafik-9167/re-ec4dece9-1c52-4123-8e5d-f460c69d83b8

SI3BIKOM
MaTeMaTUKH U
MaTeMaTU4eCKO
1 KyJIbTYpOil
KaK CpeZICTBOM
MO3HAHUS MUDA,
OBJIaJICHUE
MPOCTEUILINMHU
HaBBIKAMH
UCCJIEIOBATEIIBC
KOU
JEeSTEIbHOCTH

WHurerpai u ero
[IPUMEHEHUS

Cucremsbl
ypaBHEHUU

12

https://infourok.ru/konspekt-integral-i-ego-primenenie-5524907.html

https://resh.edu.ru/subject/lesson/4134/conspect/39001/

[IpakTukym,
HanpaBJIEHHBIN
Ha PELICHUH
[IPaKTUYECKUX
3a1a4
MaTEeMaTU4eCKO
171
HaIIpaBJIEHHOCT

u

Co3nmanue
HCKYCCTBEHHBIX
yueOHBIX
CUTYyalH,
TPEOYIOIMHX OT
00ydJaronuxcst
JNIENCTBOBATEL U
OLICHHBATh CBOE



https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/svoistva-logarifmicheskoi-funktcii-i-ee-grafik-9167/re-ec4dece9-1c52-4123-8e5d-f460c69d83b8
https://infourok.ru/konspekt-integral-i-ego-primenenie-5524907.html
https://resh.edu.ru/subject/lesson/4134/conspect/39001/

IOBEJICHUC U
MOCTYIIKH,
MTOBEICHHUE U
MOCTYIIKH
JIPYTHUX JIFOJICH C
TO3UITHI
TPaAUIIMOHHBIX
POCCUICKHX
JTyXOBHO-
HPaBCTBEHHBIX
LIEHHOCTEHN U
HOPM

Harypanbnsie u
LieJIbIe YUCIIa

IToBTOpEHME,
00001IeHHE,
cucreMaru3anus
3HAHUM

18

https://infourok.ru/prezentaciya-po-matematike-na-temu-chisla-klass-

993925 .html

[Touckosas
Oecena,
HarpaBJeHHas
Ha BOCIIpUATHE
MaTeMaTHYECKU
X 00BEKTOB,
3aKOHOMEPHOCT
enl.

[IpakTukym,
HaIlpaBJICHHBII
Ha NOBBILICHHE
YPOBHs CBOEM
KOMITETEHTHOCT
U 4yepe3
MPaKTUYECKYIO
JeATEIbHOCTD, B
TOM YHCIIE



https://infourok.ru/prezentaciya-po-matematike-na-temu-chisla-klass-993925.html
https://infourok.ru/prezentaciya-po-matematike-na-temu-chisla-klass-993925.html

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

102

YMEHHE YIUThCS
Yy Apyrux
JIIOJIeH,
npuoOpeTaTh B
COBMECTHOM
JIeSITeIIbHOCTU
HOBBIE 3HAHMS







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoJsbHbie padoTsl

MHO)KGCTBO, OoIrcpanru HaaQ MHOXCCTBAMMU.

1 . 1
Huarpammsl Ditiepa—Benna
Pannonanbueie yncna. OObIKHOBEHHBIE U

2 JECATUYHBIC IPOOHU, TTPOLICHTHI, OECKOHEYHBIC 1
MePUOIUYECKHIE IPOOH

3 ApudmeTnueckue onepanuu ¢ paoHaIbHbIMU 1
YyHCllaMU, peoOpa30BaHMs YHUCIOBBIX BRIPAKEHUI
[Ipumenenne nqpobeii 1 NPOLEHTOB ISl peIIeHUs

4 MIPUKJIAHBIX 33]1a4 U3 Pa3IUYHbIX OTPACICH 3HaHUU 1
Y peajbHOM KU3HU
[Tpumenenue apoOeil ¥ MPOLIEHTOB VIS PELICHUs

5) MIPUKJIAHBIX 33]1a4 U3 Pa3IU4YHbIX OTPACIECH 3HaHUU 1
Y peajbHOM KU3HU

6 [ericrBuTenbHble yncia. PanmonansHbie U 1
MPpALMOHATIbHBIE YHCIIa

7 ApudmeTnueckre onepaluu ¢ 1eHCTBUTEIbHBIMU 1
YUCIAMHU
[TpubmxE€HHBIC BEIYMCIICHUSI, TPABUIIA

8 OKpYTJIEHUs, MPUKHJIKA U OLIEHKa pe3ysbTara 1
BBIYMCIICHUI

9 ToxnecTBa U TOXKIECTBEHHbIE ITPeoOpa3oBaHus

10 YpaBHeHHE, KOPEHb YPaBHEHUS

11 HepaBeHcTBO, pelieHre HepaBeHCTBa




12

Metox UHTEPBAIOB

Pemenue nenbix u ApoOHO-paImOHATBHBIX

13 YPAaBHEHUN U HEPaBEHCTB
KoHnTtponbHas pabora o teme "MHOXecTBa

14 PaLMOHATIBHBIX U IEHCTBUTENIBHBIX YHCEIL.
PartmonansHble ypaBHEHHS! 1 HEPABEHCTB"

15 Oynkuus, crocoosl 3ananus GpyHkun. BzanmMuo
oOpaTHble GYyHKIIUU
I'paduk pynkmun. O6IACTh ONIPEICTICHIS 1

16 MHOXeCTBO 3HaueHu (pyHkimu. Hymm ¢yHkmmm.
[IpomexyTKH 3HaKOIIOCTOSIHCTBA

17 YérHble U HeYETHBIE (PYHKIINH

18 Crenens ¢ nensiM nokasareneMm. CrangapTHas
dbopma 3anucu AeHCTBUTEIHLHOTO YHCIIa
Hcnonb3oBanue noaxosmen GopMbl 3aIUCH

19 JEHCTBUTENBHBIX YHCEN ISl pELICHUS
MPAKTUYECKUX 3a7a4u U MPEACTaBIECHUS JaHHbBIX

20 CrenenHast GyHKIHMS C HATYpPaJIbHBIM U LIEIBIM
nokasaresneM. E€ cBoiicTBa u rpaduk

21 ApudmeTnueckunii KOpeHb HaTypajJbHON CTEEHH

22 Apudmerndeckuii KOpeHb HaTYpaJIbHON CTENIEHH

93 CaoiicTBa apu(MeTHUECKOro KOPHS HATypaIbHOH
CTETIEHU

24 CaolicTBa apu(PMETUYECKOTO KOPHS HATYpaJIbHOM
CTETEeHH

o5 CoiicTBa apu(METHUECKOr0 KOPHS HATypaIbHOH
CTETIEHU

26 HeticTBust ¢ apuMeTHIECKUMU KOPHSAMH N—OM




CTCIICHU

HetictBus ¢ apuMeTHIECKUMU KOPHSAMHU N—OM

27
CTENIEHU

28 HeticTBus ¢ apuMeTHIECKUMU KOPHSAMHU N—OM
CTCIICHU

29 JeiicTBus ¢ apuMeTHIECKUMU KOPHIMH N—Oii
CTENEHU

30 JeiicTBus ¢ apuMeTHuecKUMU KOPHIMH N—0ii
CTENEHU

31 Pemenne nppanroHalbHBIX ypaBHEHUN U
HEPABEHCTB

39 Pemienne nppaniuOHaIbHBIX YPaBHEHUN U
HEPABEHCTB

33 Pemenue nppannoHalbHBIX ypaBHEHUN U
HEPABEHCTB

34 Pemenune uppannoHalbHBIX ypaBHEHUHN U
HEPABEHCTB

35 Pemenne nppaninOHaIbHBIX YPaBHEHUN U
HEPABEHCTB

36 CgoiicTBa u rpaduk KOpHs N-0if cTenenu

37 CaoiicTBa U rpaguK KOpHsI N-Oi CTENEeHH
KonTtponbHas pabora no teme "Apudmerndeckuii

38 KOpeHb N—oi creneHn. MppannoHansHbIe
YpaBHEHUS U HEpaBEHCTBA"

39 CuHyC, KOCHHYC U TaHT'€HC YHCIIOBOTO apryMEHTa

40 CuHyc, KOCUHYC ¥ TaHT€HC YUCIIOBOTO apryMEHTa

41 ApKCUHYC, apKKOCUHYC U apKTaHI'€HC YUCIOBOTO




apryMeHra

ApKCUHYC, apKKOCHHYC U apKTaHI'€HC YUCIOBOTO

42 1
apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb, OIIPEJeIICHUE
43 TPUTOHOMETPUYECKUX (PYHKIIUN YHCIIOBOTO 1
apryMeHTa
TpuronomeTpudeckas OKpy>KHOCTb, OIIpeeIICHIE
44 TPUTOHOMETPHUECKUX (PYHKIIHI YUCIOBOTO 1
apryMeHTa
45 OCHOBHBIEC TPUTOHOMETPUYECKHE (POPMYITBI 1
46 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1
47 OCHOBHBIEC TPUTOHOMETPUYECKHE (POPMYITBI 1
48 OCHOBHBIE TPUTOHOMETpPUYECKHE (HOPMYITbI 1
49 [Ipeo6pa3oBanue TPUTOHOMETPUUYECKUX BBIPAKEHUMN 1
50 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BhIPAXKEHU I 1
ol [Ipeo6pa3oBanue TPUTOHOMETPUUYECKUX BBIPAKEHUMN 1
52 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BhIPAXKEHU I 1
53 [Ipeo6pa3oBanue TPUTOHOMETPUUYECKUX BBIPAKEHUIN 1
54 Pemenne TpUroHoMeTpUUECKUX YpaBHEHUI 1
55 Pemenne TpuroHoMeTpUUECKUX YpaBHEHU I 1
56 Pemienne TpuroHOMeTpUYECKUX YpaBHEHUN 1
57 Pemenne TpuroHoMeTpUUECKUX YpaBHEHU I 1
58 Pemienne TpuroHOMeTpUYECKUX YpaBHEHUN 1
59 Pemenne TpuroHoMeTpUUECKUX YpaBHEHU I 1
60 KoHnTtponbnas padora mo teme "dopmyiibr 1
TPUTOHOMETPHUH. TPUTOHOMETPUYECKUE YPABHCHUS "
61 ITocnenoBarenbHOCTH, CIIOCOOBI 3aJaHHUS 1




MOCIeI0BaTeIbHOCTEH. MOHOTOHHBIE
IIOCJICA0BATCIBbHOCTHU

Apudmernueckas 1 reOMeTpUIECcKas IPOTrPECCHH.

62 Hcnonb30BaHme MPOrpeccuu sl PeIieHUs 1
peanbHBIX 3a/1a4 IPUKIIAJHOTO XapaKTepa
beckoneyHo yObIBaromiasi reoMeTpruIecKas

63 nporpeccusi. Cymma 0€CKOHEYHO yObIBaroien 1
TeOMETPHUYECKON MPOTPECCUu

64 ®dopmynia CIOKHBIX MTPOLEHTOB

65 ®dopmyia CIIOKHBIX MTPOIIEHTOB
O06o00mIeHHe, cHCTEMAaTH3allns 3HAHHI 33 KypC

66 anreOpsl ¥ HaYal MaTeMaTH4YecKoro aHanu3a 10 1
KJacca

67 Hroroas xouTpoapHas pabora 1
O06o01eHue, cucTeMaTru3alus 3HaHUH 3a Kypc

68 anreOpbl U HAYaJl MAaTeMAaTHYeCKOTo ananu3a 10 1
KJjacca

OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KJIACC

KoanuecTBo 4acoB

Ne i/ Tema ypoka
Bcero KonTpoJsbHbie padoTsl

CreneHb ¢ palMOHAJIbHBIM II0Ka3aTeleM

2 CBolicTBa CTeNeHH

3 [IpeobpazoBanue BeIpaKEHHIA, COACPIKAIIIX 1
palroHalbHbIE CTEIICHH

4 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAILINX 1
palMOHATIbHBIE CTEIIEHU

5 [IpeoOpazoBanne BBIpaKEHHIA, COACPIKALIIX 1
palroHalbHbIE CTEIICHH

6 [Toka3aTenbHble ypaBHEHUS U HEPABEHCTBA 1

7 [Toka3arenbHbIE ypaBHEHHS U HEPAaBEHCTBA 1

8 [Toka3aTenbHble ypaBHEHUS U HEPABEHCTBA 1

9 [Toka3arenbHbIE ypaBHEHHS U HEPAaBEHCTBA 1

10 [Toka3aTenbHble ypaBHEHUS U HEPABEHCTBA 1

11 [Toka3zarenbHas GyHKIMS, €€ CBOMCTBA U rpaduK 1
KonTponbhas pabota no teme "Crenens ¢

12 panroHanbHBIM ToKa3zareneM. [lokazaTenpHas 1 1
¢ynkuwms. [TokazarenbHbIe ypaBHEHUS U
HepaBeHcTBa"

13 Jlorapudm gucia

14 JlecaTuuHbIE U HATypaJIbHBIE JTOTapH(PMbI

15 [TpeoOpa3oBaHue BRIpAKESHHUN, COACPIKAIIIX 1
norapudMbl

16 [IpeoOpazoBanue BEIpaXEHUH, COACPKAIINX 1




J0rapupmbl

[IpeoOpa3zoBanue BbIpaX)eHHI, ComepIKaluX

17 1
Jorapupmbl
18 [TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX 1
norapupMbl
orapu(pMUYECKre YPaBHEHUS 1 HEPABEHCTBA
19 JI y 1
20 Jlorapudmuueckre ypaBHEHUsI U HEPABEHCTBA 1
orapu(pMUIeCKre YpaBHEHHUS 1 HEPABEHCTBA
21 JI y 1
orapu(pMUYecKre YpaBHEHUS U HEPABEHCTBA
22 JI 1
23 Jlorapudmmueckas pyHKIus, €€ CBOWCTBA U TpauK 1
orapu¢pmudeckas GyHKIUsA, €€ CBOWCTBA U Irpaduk
24 JI , 1
o5 Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U 1
rpaduxu
26 Tpuronomerpuueckue GyHKIMH, UX CBONCTBA U 1
rpaduxu
97 Tpuronomerpuyeckue GyHKINHU, UX CBOICTBA U 1
rpaduxu
28 Tpuronomerpuueckue QyHKIMH, UX CBONCTBA U 1
rpaduxu
29 [TprMepsl TPUTOHOMETPUUECKUX HEPABEHCTB 1
30 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1
31 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1
32 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1
KonTponbhas pabota no teme "Jlorapupmudeckas
33 ¢byukus. Jlorapupmuueckre ypaBHeHUS U 1

HepaBeHcTBa. TpuroHoMeTpuueckue QyHKIUN | UX
rpaduxu. Tpuronomerpudeckrue HepaBeHCTBA"




34 HenpepsiBabie pyHKINN 1
35 MeToa MHTEpBAJIOB ISl PEIICHUST HEPAaBEHCTB 1
36 MeTtoa HHTEpBAJIOB JJIsl pEIICHHS] HEPABEHCTB 1
37 [IpousBoanas pyHKIUN 1
38 [TpousBoaHas GyHKIMH 1
39 I'eomerpuueckuii 1 HU3NIECKHIA CMBICIT 1
MIPOU3BOAHOMN
40 ['eomeTpuyeckuii 1 PU3NIECKHUI CMBICIT 1
MIPOU3BOIHOM
41 IIpousBoaHEbIe iIEMEeHTapHBIX (PYHKIIUNI
y
42 [TpousBoaHBIE IeMEHTAPHBIX (PyHKINN
43 [IpousBoaHast CyMMBI, IPOU3BENICHHS, YACTHOTO 1
byHKIHI
44 [IpousBoaHast CyMMBI, IPOU3BENICHHS, YACTHOTO 1
byHKIMA
45 [Tpon3BoiHas CyMMBI, IPOU3BECHUS, YACTHOTO 1
byHKIHI
46 [TpumeHeHwe MPON3BOTHON K UCCIIETOBAHHIO 1
(GYHKIMH HA MOHOTOHHOCTb U HKCTPEMYMBI
47 [TpuMeHeHrne POU3BOTHOMN K MCCIIEIOBAHUIO 1
HKIIMI Ha MOHOTOHHOCTb U KCTPEMYMBI
y y
48 [IpumeHeHne MpoN3BOIHON K UCCIIETOBAHHIO 1
(GYHKIMH HA MOHOTOHHOCTB U AKCTPEMYMBI
49 [TpuMeHeHne POU3BOTHOMN K MCCIIEIOBAHUIO 1
(GYHKIMH HA MOHOTOHHOCTB U SKCTPEMYMBI
50 HaxoxneHnve HanbobIero 1 HAMMEHbIIETr 0 1

3HaYeHUs (PYHKIMH Ha OTPE3Ke




Haxoxc;[eHHe HaKOOJIBIIEr0 U HAUMEHBIIICTO

>1 3Ha4YeHUs QYHKLUU Ha OTPE3Ke

59 Haxoxxnenne HanOoIbIIero ¥ HANMEHBIIETO
3Ha4YeHUs (QYHKIIMU Ha OTPE3KE

53 Haxoxnenne HanOobIIero 1 HAaUMEHBLIETO
3Ha4YeHUs PYHKLUU Ha OTPE3Ke

54 Haxoxxnenne HanOobIIero 1 HANMEHBIIETO
3Ha4YeHUs (QYHKIMU Ha OTpE3Ke

55 Haxoxxnenne HanOoIbIIero 1 HANMEHBIIETO
3Ha4YeHUs (QYHKIIMU Ha OTPE3KE
[TpuMmeHeHne NPONU3BOJHON I HAXOXKACHHUS

56 HaWIy4Ilero peleHus B NIPUKIAIHbIX 3a1adax, s
OIpeZEIICHUsI CKOPOCTH ITPOLIEcca, 3alaHHOTO
dbopmyoit wim rpagukoM

57 Konrponsnas padora no reme "[IponsBosanas.
[Tpumenenne npon3BogHON"

58 [TepBooOpasnas. Tabmauia nepBooOpa3HBIX

59 [TepBooOpaznas. Tabmuia nepBooOpa3HBIX

60 Wurerpan, reomerpuyeckuil 1 GU3NYECKUN CMBICI
MHTETpaa

61 WuTerpan, reomerpuueckuii 1 pu3nyecKuii cMbICT
MHTETpasa

62 WuTerpan, reomeTpuueckuii 1 pU3MUECKU CMBICT
MHTETpaa

63 Brraucnenue unterpana no gopmyiie
Herorona—JleitOnuma

64 Brruncnenue uHTErpana mo popmyiie

Herorona—Jleiibuua




Brrancnenue uHTErpana mo popmyiie

65 Herorona—JleiiOuuma

66 Brrancnenue uHTErpana mo popmyiie
Herorona—1JleiiOanna

67 CucTemMbl TUHEHHBIX YpaBHEHUH

68 CucreMbl TUHEHHBIX YpaBHEHUH

69 Penienune npukiagHbIX 3aa4 C OMOIIbIO CUCTEMBbI
JIMHENUHBIX YPaBHEHUN

70 Pemenue npuknaaHbIxX 3a1a4 ¢ HOMOIIbIO CUCTEMBbI
JIMHENUHBIX YpaBHEHUN
CucreMbl ¥ COBOKYITHOCTH LIEJIBIX, PAllMOHATIbHBIX,

71 UPPALMOHAIIBHBIX, I0KA3aTEIIbHBIX,
JOrapu(pMHUECKUX YPAaBHEHUN 1 HEPABEHCTB
CucreMbl 1 COBOKYITHOCTH LIEJBIX, PAllMOHAJIbHBIX,

72 UPpaLMOHATIBHBIX, I0KA3aTEIbHBIX,
Jorapu(pMHUUECKUX YpaBHEHUHN U HEPABEHCTB
CucreMsl 1 COBOKYITHOCTH LIEJIBIX, PALIMOHAIbHBIX,

73 UppalMOHATIbHBIX, TOKA3aTENIbHBIX,
JorapupMHUECKUX YpaBHEHUH 1 HEPABEHCTB
CucreMbl ¥ COBOKYITHOCTH LIEJBIX, PAIIHOHAIbHBIX,

74 UppalMOHATIBHBIX, TOKA3aTENIbHBIX,
JOrapu(pMHUECKUX YpaBHEHUN 1 HEPABEHCTB

75 Hcnons3oBanue rpadukoB GyHKIUN A5 peLIeHHS
YpPaBHEHUUN U CUCTEM

76 Hcnonb3oBanue rpagukoB GyHKIMHA 115 peIeHus
YPaBHEHUH U CUCTEM

o [IpuMeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K

PCHICHHUIO MATCMATUYCCKUX 3a/laq U 3a1a4 U3




Pa3IUYHbIX 00JaCTEW HAyKU U pealbHOM JKU3HU

KoHnTtponbhas pabora o teme "UHTErpan u ero

8 npuMmeHeHus. CucreMsl ypaBHEHUN"

79 HaTypaJibHbIC 1 LIeJIble YHcia B 3a7a4ax 13
peaIbHON KU3HU

80 HarypanbHble U 1enbie 9ucia B 3aja4ax u3
pEATbHOM KU3HU

81 HatypanbHble u 11ebIe Yrcia B 3aa4ax u3
pEaTbHOM KU3HU

82 [Tpu3Haky AETUMOCTH LEIBIX YUCEIT

83 [Tpu3HAaKH JETUMOCTH LEBIX YHACEI

84 [Tpu3Haky AETMMOCTH LEIBIX YUCEIT

85 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATU3AIIHS 3HAHUM.
YpaBHeHus

86 [ToBTOpenwue, 06001IeHNE, CHCTEMATH3AIUS 3HAHUH.
YpaBHeHUs

87 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 3HAHUH.
YpaBHeHUs

88 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIIMS 3HAHUM.
YpaBHeHus

89 [ToBTOpeHue, 06001IeHNE, cCCTeMaTH3allvs 3HAHUH.
YpaBHeHus

90 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 3HAHUM.
YpaBHeHus

01 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 3HAHUM.
HepaBencrtpa

92 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3allMs 3HAHUH.




HepasencrBa

[ToBTOpeHmE, 0000IIEHNE, CUCTEMATH3AIIMS 3HAHUM.

93 1
HepasencrBa

94 [ToBTOpenue, 0600IIeHNE, CCTEMaTH3aNs 3HAHUI. 1
HepaBencrtpa

95 [ToBTOpenue, 0000IICHNE, CUCTEMATH3AIMS 3HAHUH. 1
CucreMsl ypaBHEHUH

96 [ToBTOpeHue, 0000IIeHNE, CCTEMaTH3aIUs 3HAHUI. 1
CucreMsl ypaBHEHUH

97 [ToBTOpeHue, 0000IIeHNE, CCTEMaTH3aLNs 3HAHUI. 1
DyHKIMHU

08 [ToBTOpenue, 0600IIEeHNE, CUCTEMATH3AIMS 3HAHUH. 1
DyHKIMHU

99 HToroBast KOHTpOJIbHAsA paboTa

100 Hroroas koHTpoapHas pabora
O06o061mieHne, cucTeMaTu3alus 3HaHUH 3a Kypc

101 anreOpsl ¥ HayaJl MaTeMaTudeckoro aHanmmsa 10-11 1
KJIaCCOB
O06o06mieHue, cucTeMaTu3alus 3HaHUH 3a Kypc

102 anreOpbl M Ha4al MaTeMaTuyeckoro ananusa 10-11 1
KJIaCCOB

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOIUYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






