MUHUCTEPCTBO MPOCBEIMEHUS POCCUUCKON OEJAEPAIINA
Munucreperso oGpazosanus u nayxu Pecny6mmxn Komu

Ynpagjienue o6pazoBanus MP «YcTb-BeiMckuiny
Mynuuunanbnoe 61oKeTHOE 0611€00PA30BATENBHOE YUPEKICHHE
«Cpenusisi o6meodpasosaTeapHas mKkoaa Ne3y nrr.Kemapr

«PaceMoTpeno» «CormacoBano»
Meronuyecknm oObeMHEHUEM 3aM.JIMPEKTOPA T10 Mp
MelcauTesns » Yepnona H. Bl/f,a
ITporoxon Nel ot 28.08.2023 29 aBrycra 2023 roja

Komnus BepHa MEHT HOW
P OINEKT NCbIO

CepTuchukat: 549A74DCC3DF1E73B4B481C4200D2CBC
Bnapgeneu: KytbuHa Onbra HukonaesHa
[JevictButener: ¢ 06.10.2023 go 29.12.2024

PABOYAA ITPOT'PAMMA
(ID 1182619)
yuebnoLi npeomem «Anzebpa u navana mamemamuyueckozo ananuza. Kazoeutii

ypoeerny
ona yuawguxcsa 10 — 11 knaccoe

nrt. Kewapr, 2023 r.


Директор
Машинописный текст
Копия верна


HOACHUTEJBHAASA 3AIINCKA

Pabouas mporpamma ydeOHOTO Kypca «Anrebpa u Hauajga MaTeMaTHUYECKOTO
aHanm3a» 0azoBoro ypoBHs mis oOydaronmuxcst 10 —11 kmaccoB paspaborana Ha
ocHoBe DenepaabHOro roCyIapCTBEHHOr0 00pa30BaTEILHOIO CTaHAApTa CPETHETO
oOmero oOpa3oBaHus, C YyYE€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
MPEABSBISIEMBIX K MAaTEeMaTHYECKOMY OOpa30BaHUIO, W TPATUIIUN POCCHICKOTO
oOpa3oBanus. Peanmuzanus mporpaMMbl OOECIIEUHMBAET OBJAJCHUE KIIIOUEBBIMU
KOMITETEHIIUSMH, COCTABISIOIIUMHA OCHOBY IJIi CAMOPAa3BUTHUSI M HENPEPHIBHOIO
o0pa3oBaHusl, 1IEJIOCTHOCTh OOUIEKYIbTYPHOTO, TUYHOCTHOTO U TO3HABATEIHHOIO
Pa3BUTHS JIMYHOCTH 00YyYarOIIUXCSl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havyama MaTeMaTUYeCKOTO aHAIN3a» SBISETCS OJHUM M3
Ham0OoJIee 3HAYUMBIX B TPOrPaMMe CTapIICH HIKOJIBI, TOCKOIBKY, C OTHON CTOPOHHI,
OH 00€cleynBaeT MHCTPYMEHTAJIbHYIO 0a3y IJIsl M3y4EHHs BCEX €CTECTBEHHO-
Hay4YHBIX KYpPCOB, a C JPYrol CTOPOHBI, (POPMHUPYET JIOTMUECKOE U aOCTPAKTHOE
MBIIIJICHAE YYalldXCsl Ha YypOBHE, HEOOXOAMMOM JUIsi OCBOEHHUS KypCOB
nH(pOpMaTUKH, OOLIECTBO3HAHNUS, HICTOPUH, CJIOBECHOCTH. B paMkax JaHHOTO Kypca
yyaIirecsl OBJIaJICBAIOT YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM HayKu, KOTopas
dbopMyIIUpYET CBOM JOCTHKEHHUS B MaTEMAaTHIECKOM (opme.

Kypc anreOpsl 1 Hayan MaTeMaTUYECKOTO aHAIM3a 3aKIaIbIBAET OCHOBY JJIS
YCIIEITHOTO OBJIAJCHUS 3aKOHaMH (U3UKH, XUMHUH, OWOJIOTUH, TOHUMAaHMS
OCHOBHBIX TEHJCHIMA DKOHOMUKA M OOIIECTBEHHOW JKM3HH, I0O3BOJISIET
OpPUEHTHPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOIB30BaTh X B TOBCETHEBHOW XM3HU. B TOXKE BpeMs OBiaJieHHE
aOCTpakTHBIMM M JIOTUYECKH CTPOTMMU MaTE€MaTHYECKMMH  KOHCTPYKLMSIMHU
pa3BUBaeT yMEHHE HaXOAMTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTh
YTBEPKJICHUS, UCIIONIB30BaTh 0000IIEHNE U KOHKPETU3ALMIO, aOCTparupoBaHue U
aHAJIOTHIO0, GOPMUPYET KPEaTUBHOE M KPUTHUECKOE MBIIIICHHE. B Xo/e n3ydeHus
anreOpsl M HayaJl MaTeMaTUYeCKOro aHalu3a B CTapuiedl IIKoJie ydalluecs
MOJIy4yaloT HOBBIA OMNBIT PELIEHUS MPHUKIAJHBIX 3a7ad, CaMOCTOSTEIbHOTO
MOCTPOCHUS MAaTEeMAaTUYECKUX MOJIEJe peajbHbIX CUTyallud U HHTEpIpeTaIiu
NOJMyYEHHBIX  PEIICHWH, 3HAKOMATCA C  TpUMEpaMH  MaTeMaTHYECKUX
3aKOHOMEPHOCTE B TPHUPOAE, HAYKE M B HCKYCCTBE, C  BBIJAIOLIIMHUCS
MaTEeMaTHUYECKUMH OTKPBITUSIMU U UX aBTOPaMH.

Kypc obnamaer 3HaYUTENbHBIM BOCHUTATENIbHBIM IOTEHIIMAIOM, KOTOPBI
peann3yeTcsi Kak 4yepe3 y4uyeOHbIH Marepual, CocoOCTBYIOLUN (HOPMHUPOBAHUIO
HAayYHOTO MHPOBO33PEHHUsS, TaK U 4Yepe3 CHelUPUKy yuyeOHOW  JEesTENIbHOCTH,



TpeOyrolen CaMOCTOSITEIIBHOCTH, AKKypaTHOCTH, MPOJOJLKUTEIBHOU
KOHICHTPAIIMA BHUMAHUS U OTBETCTBEHHOCTH 3a MOJYUYE€HHBIN PE3yJIbTAaT.

B ocHOBe MeTo KM 00y4eHHS anreOpe U HayasaM MaTeMaTHIeCKOTO aHaIn3a
JISKUT NEATSITbHOCTHBIA MIPUHITUT 00yUSHUSI.

Crpykrypa Kypca «Anredpa u Hayajga MaTeMaTHYECKOr0 aHaIN3a» BKJIIOYAET
CIEAYIOIINE COAEPXKATEIbHO-METOANYECKUE JUHUM: «YHClIa W BBIYUCICHHSY,
«DyHKIMYU U Tpadukn», «YpaBHEHUS U HepaBeHCTBa», «Hauana maremaTtuyeckoro
aHaNn3a», « MHOKECTBA U JIOTHUKA». Bce OCHOBHBIE COAEPKATETBHO-METOANYECKUE
JUHUU U3YYaloTCd Ha MPOTSKEHUU ABYX JIeT OoOydeHHs B CTaplieil IIKoJe,
€CTECTBEHHO JIOIMOJHSASA APYT Apyra U MOCTEINEHHO HACHIIAsACh HOBBIMU TEMaMU U
pazaenamu. JlaHHBIN Kypc SIBISIETCSI MHTETPATUBHBIM, TOCKOJIBKY OOBEIUHSIET B
cebe coAep)KaHME HECKOJbKHMX MaTeMaTH4YeCKHX JUCLUMIUIMH:  anrelpa,
TPUTOHOMETPHS, MATEMATUYECKUI aHAJIU3, TEOPUsI MHOXKECTB U Ap. 1o mepe Toro
KaK ydaluecs OBIaJeBaloT BCE OoJiee MHUPOKUM MATEMaTHYECKUM alllapaToM, y
HUX TIOCJIEJIOBATEIbHO (POPMUPYETCSI U COBEPIICHCTBYETCS YMEHHE CTPOUTH
MAaTEMATUYECKYIO MOJICNIb PEATIbHOW CUTYAlluH, TPUMEHSTh 3HAHUS, [IOJTYYCHHBIE B
Kypce «Anrebpa u Hayajla MATEMaTHYECKOTO aHaiu3a», MJisd PEIICHUS
CaMOCTOSITENIbHO  COPMYJIMPOBAHHOM MaTeMaTHYEeCKOM 3ajaud, a 3aTeM
UHTEPIPETUPOBATH MOJIYUYECHHBIN PE3YJIbTAT.

ConepxxarenpbHO-METOAMYECKAsT JIMHUA «YHHCIa U BBIYMCICHUS 3aBEPIIACT
dbopMupoBaHHUE HABBIKOB MCIOJIb30BAHUS JEHCTBUTEIBHBIX YHUCEI, KOTOPOE OBLIO
HayaTo B OCHOBHOM mikojie. B crapmieii mikosie 0coboe BHUMaHUE YIENSIETCS
(GbOpMHUPOBAHUIO TPOYHBIX BBIYUCIUTEIBHBIX HAaBBIKOB, BKJIIOYAIONIUX B ce0s
UCIIOJIb30BAHUE PA3IUYHBIX (OPM 3amucH AEUCTBUTEIHHOTO YHCIA, YMEHHE
pallMOHATIBHO BBITIOJHATh JCHUCTBUS C HUMH, J€JIaTh MPUKHUIKY, OICHUBATH
pesyapTar. OOyuaroniuecs MoJy4aloT HaBBIKM MPUOIMKEHHBIX BBIYUCICHUH,
BBITIOJTHEHUS JEWCTBUH C 4YHCIIaMH, 3alMCaHHBIMH B CTaHIApTHOH dopme,
MCIIOJIb30BAHUS MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BHIPAKCHU M.

Jluaus «YpaBHEHHS M HEPABEHCTBA» PEAIM3YETCS HA MPOTSHKEHUHM BCETO
oOyyeHUsI B CTapilied IIKoJie, TMOCKOJbKY B KaXIOM pazjeiie MpOorpaMMbI
IPEeIyCMOTPEHO PEIIEHHE COOTBETCTBYIOIMMX 3adad. OOydaroniecs: OBIAJeBaOT
pPa3IMUYHBIMA METOJIaMH PEIICHUS LENbIX, PAlMOHAIBHBIX, HWPPALHOHAIbHBIX,
MOKa3aTeNbHBIX, JIOTAPU(PMHUUECKHMX U  TPUTOHOMETPUYECKUX  ypaBHEHUH,
HEPABEHCTB U MX cUcTeM. [lomydeHHbIe YMEHUS UCIIOIB3YIOTCS TIPU UCCIIEA0BAHUU
GyHKIUN ¢ TOMOIIBIO TMPOU3BOIHOMN, pElIEHUH MPUKIAIHBIX 3a7a4 W 3aJad Ha
HAaxXOXXJICHUE HauOONBIIMX UM HAUMEHBIIUX 3HaYeHuW QyHkuun. JlanHas
colepkaTelibHasl JIMHWUS BKIIOYaeT B ce0s Takke (OpMHpOBAHWE YMEHUU
BBITIOJIHATH Pacy€Thl MO ¢opMynaMm, MpeoOpa3oBaHMs IENbIX, PallMOHAIBHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAaKXKE€ BBIPAKECHUH,



CoJiepKalIiX cTerneHu u jorapudmel. braromaps u3ydeHHIO anreOpanvdeckoro
MaTepuasa MpOUCXOIUT JaJIbHEHIIIee pa3BUTHE AITOPUTMUIECKOTO M aOCTPAKTHOTO
MBILUIEHUS y4aluxcs, (QOPMHUPYIOTCS HaBBIKM JEAYKTUBHBIX PACCYXKIECHUH,
paboThl C CUMBOJIBHBIMM (popMamM, TPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEH B BUJIC PAaBEHCTB U HEpaBEHCTB. Anrebpa mpeiaraet 3p¢GeKTUBHbIC
MHCTPYMEHTBl JUIS PEHICHHUS TMPAKTUYECKUX M €CTeCTBEHHO-HAyYHBIX 3ajad,
HaIJISIIHO IGMOHCTPUPYET CBOM BO3MOXHOCTH KakK SI3bIKa HAYKHU.

CopnepxarenpHo-MeToM4eckass JMHUA «DyHKIUUM U TpadUKU» TECHO
HEpPEIIETaeTCs ¢ APYTUMHU JIUHUSIMU Kypca, TIOCKOJIBKY B KAKOM-TO CMBICIIE 3aJaET
MIOCJIEIOBATEIbHOCTh U3yUEHUsI MaTepraa. M3ydeHue cTeneHHoM, NOKa3aTeIbHOM,
Jorapu(pMUYECKO U TPUTOHOMETPUUECKUX (PYHKIUH, UX CBOMCTB U TIpadHKOB,
UCIIOJb30BaHuEe (DYHKUUN JUIs pelIeHUs 3a7a4 U3 APYTUX yuyeOHBIX IPEIMETOB U
peaJIbHOM KM3HU TECHO CBS3aHO KaK C MaTeMaTHUYECKUM aHaJIN30M, TaK U C
peleHreM ypaBHEHUI U HepaBeHCTB. IIpu 3Tom Ooiblioe BHUMaHHUE YAENAETCS
(dbopMUPOBaHNIO YMEHHSI BEIpAXKATh POpPMYTIaMH 3aBUCUMOCTH MEKY PA3TMUHBIMU
BEJIMYMHAMH, WCCIEAOBATh IOJYYCHHbIE (YHKIHH, CTPOUTh HX TpauKu.
Matepuan 3Toii coJiepkaTeabHOM JIMHUY HALIEJICH Ha pa3BUTHE YMEHUN U HaBBIKOB,
MO3BOJISIOLIMX BbIpaXKaTh 3aBUCUMOCTH MEXy BETUYMHAMU B pa3indHON (opme:
aHAJIUTHYECKOW, Tpaduueckoii W cioBecHOM. Ero wu3ydeHue crnocoOCTBYeT
Pa3BUTUIO AJITOPUTMUYECKOTO MBIIUICHUSI, CHOCOOHOCTH K OOOONIICHUIO U
KOHKPETHU3aI1H, UCIOJIb30BaHNIO aHAJIOTUH.

ConepxarenpHas yuHus «Hauana MareMaTH4eCKOro aHaiu3a» IO3BOJISET
CYLIECTBEHHO PacCUIMPUTh KPYT Kak MaTEeMaTHUECKUX, TaK M MPUKIATHBIX 3a/ad,
JOCTYIHBIX 00YyYarolUMCs, Y KOTOPBIX MOSIBISIETCS BO3MOXKHOCTh UCCIEA0BAaTh U
CTpOUTH TpaduKu PYHKIIHHA, ONIPEIESITh KX HaNOOBIINE U HANMEHBIINE 3HAYCHUS,
BBIUMCIATH IUIOAnU (GUIyp U OOBEMBI Tell, HAXOAUTh CKOPOCTU U YCKOPEHHS
npoueccoB. JlaHHas conaep)kaTeiabHasi JMHUS OTKPBIBAET HOBBIE BO3MOXKHOCTH
MOCTPOCHUS MAaTeMaTUYECKUX MOJIENeld peanbHBIX CHUTyallui, HaXOXICHHUS
HAWIYYIIETO PelIeHus] B MPUKIAAHBIX, B TOM YUCIE COIHAIbHO-YKOHOMHUYECKHUX,
3ajayax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MAaTHMYECKOrO0 aHaliu3a CIHOCOOCTBYET
pPa3BUTHIO A0CTPAKTHOTO, (POPMAIbHO-JIOTUYECKOTO U KPEATUBHOTO MBIILICHUS,
(opMUPOBaHKIO YMEHHI paclo3HaBaTh MPOSBIICHUS 3aKOHOB MAaTEMaTUKH B HayKe,
TEXHUKEe U HcKyccTBe. OOydyaromuecs y3HAIOT O BBIJAIOIIMXCSA Pe3yJbTaTax,
MOJTyYEHHBIX B XOJ/I€ Pa3BUTHSI MATEMATHKH KaK HAyKH, U UX aBTOpax.

CopeprkarenbHO-MeTOAUYECKas JIMHUS «MHOXKECTBa U JIOTUKa» B OCHOBHOM
NOCBSIIIEHA  DJIEMEHTaM  TEOPUU  MHOXKECTB.  TEOpEeTUKO-MHOKECTBEHHBIE
MpEe/ICTaBICHNUS MPOHU3BIBAIOT BECh KypC IIKOJbHOW MAaT€MaTUKU U TpEAJIararoT
HaubOosee yHUBEPCAJIbHBIN S3bIK, OOBETUHSIIONINN BCE Pa3/Iesibl MATEMAaTUKU U €&
MPWIOKEHNUH, OHU CBS3BIBAIOT Pa3Hble MAaTEMaTHUYECKHUE IUCIMIUIMHBI B €IUHOE



uenoe. Iloaromy BakHO JaTh BO3MOXKHOCTH WIKOJBHHUKY NOHMMAaTh TEOPETUKO-
MHOYKECTBEHHBII SI3bIK COBPEMEHHOM MAaTEMaTHUKW W MCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Ainrebpa M Hayaia MaTeMaTHYECKOrOo aHallM3a» MPHUCYTCTBYIOT
TaKk)K€ OCHOBBI MAaT€MAaTHYECKOTO MOJEIMPOBAaHUS, KOTOpPbIE  IPHU3BAHbI
chopMHUPOBATh HABBIKU MMOCTPOCHHS MOJIENICH PEAIbHBIX CUTYAllUid, UCCIIETOBAHHUS
ATUX MOJEJIEd C MOMOIIBbIO ammapara aareOppl ¥ MaTeMaTHYeCKOTO aHalu3a |
MHTEPIIPETALNN [TOJTYUYCHHBIX PE3yNbTaTOB. Takue 3aaHusl BIUIETEHBI B KAXKIbIN U3
pa3esioB MPOrpaMMBbl, IOCKOJIBKY BECH MaTepUall Kypca IUPOKO UCHOJIb3YETCS IS
pelieHusl NpUKIAIHbIX 3anad. [lpym pemeHnn pealibHbIX MPAKTHYECKUX 3a]ady
yyalyecs pa3BUBAOT HAOIIOIATEIbHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH,
a0bCTparupoBaThCs, HCIOJb30BaTh aHAJIOTHIO, 0000IIAaTh M KOHKPETH3UPOBAThH
npobiemy. JlesTenbHOCTh MO (OPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIIAIHBIX
3a/lay OpPraHu3yeTcsl B MPOIECCe M3YyUEHUs BCeX TeM Kypca «Ausredpa v Hayasia
MaTeMaTUYECKOrO aHaIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B ydye6HOM 11aHEe Ha M3yUYeHHE Kypca aareOpbl 1 Hayal MaTeMaTHISCKOT0 aHalli3a
Ha 0a30BOM ypOBHE OTBOJUTCS 2 yaca B HeAento B 10 kiacce u 3 yaca B HEJIEIIO B
11 kmacce, Bcero 3a aBa roga ooydenus — 170 gacos.



COILEPKXAHUE YYEBHOTI' O KYPCA
10 KJIACC

Yuciia ¥ BBIYUCICHUA

Pannonansabie yucia. OOBIKHOBEHHBIE M JIECATHYHBIE APOOU, MPOIECHTHI,
OCCKOHEUHbIE  MepuoAuveckue JpoOu. ApudmeTuyeckue  ornepanuu ¢
palMOHAIBHBIMU YUCIaMH, IPEOOPa30BaHUs YUCIOBBIX BhIpakeHH. [Ipumenenue
ApoOeil 1 TMPOIEHTOB JIJIsl PEIICHUs] MPUKIAJHBIX 337ad U3 PAa3IUYHBIX OTpacien
3HAHUU U PEaIbHOM )KU3HH.

JevictButenbHble  4Ynciia.  PalMOHaNbHBIE W UPPALMOHAIBHBIE YMCIIA.

ApudpmeTnueckue onepanuu ¢ JeHCTBUTENbHBIMU YyuciaMu. [IpubnmxéHHbIe

BBIYMCIICHUS], IPABUJIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTAaTa BEIYUCICHUM.

Crenenb ¢ 1ensiM  mokazatenem. CrangaptHas  ¢dopma  3amucu
neiictButenbHoro  uumcna. lcnonws3zoBanue moxaxonsmied  (GopMbl  3amucu
JEUCTBUTEIBHBIX YUCEI Ui PELICHUs NPAKTUYECKUX 3a7a4 U IIPEACTaBICHUS
JAHHBIX.

ApudmMernyeckuid  KOpEeHb  HaTypaJibHOM  cremeHu.  JleWictBus ¢
apu(pMETUYECKUMH KOPHSIMH HaTypAJIbHON CTETICHH.

CuHycC, KOCMHYC M TAHT'€HC YMCJIOBOT0 apryMeHTa. ApKCUHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa U TOXKIECTBEHHbIE TPEOOPa30BAHUS.

[IpeoGpazoBanue TPUTOHOMETPUUECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPHUUECKHUE (POPMYIIBI.

YpaBHeHue, KOpeHb ypaBHEeHUs1. HepaBeHCTBO, pelieHne HepaBeHcTBa. Meton
MHTEPBAJIOB.

Pemenue uensix U ApoOHO-pallMOHAIBHBIX YPAaBHEHUH 1 HEPABEHCTB.

Pemenre uppainoHanbHbIX YPAaBHEHUNW U HEPABEHCTB.

PemieHre TpUroHOMETPUYECKUX YPABHEHUM.

[IpruMeHeHNE ypaBHEHNU U HEPABEHCTB K PELIEHUIO MAaTEMAaTUYECKUX 3a]1a4 U
3a/1a4y U3 pa3IuYHBIX 00JacTel HAYKH U peaTbHOM )KU3HU.

DyHKUUM U TpaPUKHU

OyHkmsa, cnocodbl 3amanHus  Gyskuuu. ['paduk  GyHkuu. Bzaumuo
oOpaTHbIe (QYHKIIHMH.

OO6unacTh onpeneneHuss U MHOXKECTBO 3HaueHu pyHkuuu. Hynmu  @ysknum.
[IpomexxyTkH 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKLINH.

CreneHnHast yHKIUs ¢ HATYpaJIbHBIM U LIETBIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHs N-0if CTETIECHU.



TpuroHomerpuyeckass OKPYKHOCTb, OIPEACIICHUE TPUTOHOMETPUUECKUX
(YHKIIHI YUCIOBOTO apryMEHTa.

Hauaja MaTeMaTH4eCcKOIro aHaJu3a

ITocimenoBaTeIbHOCTH, CIIOCOOBI 3aJIaHusA MOCJIeJ0BAaTEIbHOCTEH.
MOHOTOHHBIC TTOCICA0BATCIbHOCTH.

Apudmernueckas U TeoMeTpuIecKas mporpeccun. beckoHeuHo yObIBaromas
reoMmeTpudeckas nporpeccus. Cymma O€CKOHEYHO YOBIBAIOMIEH T€OMETPHUICCKOM
nporpeccud. @opMmyna CIOXKHBIX MPOIEHTOB. Mcronab30BaHWE MPOrpeccuu it
pelIeHUs pealIbHBIX 3aj1a4 MPUKIAIHOIO XapaKkTepa.

MHo:xecTBa M JIOTHKA

MHoOKeCTBO, olepaiuyd Haja MHOXecTBamH. Jluarpammbl Oiinepa—BeHHa.
[IpumMeHeHnEe TEOPETUKO-MHOKECTBEHHOTO ammapara Uil OMUCAHUS PEeajbHbIX
MIPOIIECCOB U SABJICHUH, IPU PEIICHUH 3aJ1a4 U3 IPYTUX YUCOHBIX MPEIMETOB.

Ornpenenenue, TeopeMa, CIeACTBUE, 10Ka3aTEIbCTBO.

11 KJIACC

Yuciia ¥ BEIYHCIICHUSA

HarypanbHabie u niensle yncia. [IpusHaku 1eIMMOCTH LIENIBIX YUCE.

CrteneHb ¢ palMoOHAJIbHBIM MTOKa3aTeaeM. CBOMCTBA CTEIICHHU.

Jlorapudm uucna. JleciTuuHble U HATypajJbHbIE JOTapU(PMBI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BbIpaKEHUH, COAEPIKALIUX JOTapUPMBI.

[IpeoOpa3zoBaHuE BBIPAKEHUW, COJEPKAIIUX CTENEHH C PALMOHAIBHBIM
IIOKa3aTEeJIEM.

[IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aresbHbIE YPAaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS! U HEPABEHCTRA.

Cucremsl JIMHEHHBIX YpaBHEHUN. PelieHre npuKIaaHbixX 3a71a4 ¢ MOMOIIbIO
CUCTEMBI JIMHEHWHBIX YPAaBHEHUM.

CucteMbl U COBOKYITHOCTH PALlMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUI0 MAaTEMATUYECKUX
3a/1a4 U 3a7a4 U3 PazIMyHbIX 0071acTel HayKU U peaIbHOU )KU3HH.

DyHKIUHN U rpapuKu

Oyuknus. [lepuoanueckue GyHkiuu. [IpoMekyTKH MOHOTOHHOCTH (DYHKIIUH.
MakcuMymbl 1 MUHUMYMBbl (QyHkuuu. HamOomblnee u HauMeHblee 3HaYCHHUE
(GYHKIIUY HAa TPOMEKYTKE.

TpuronomeTrpuyeckue GyHKIINH, UX CBOMCTBA U TPaPHUKH.

[ToxazarenbHast u gorapudmuyeckas GyHKINU, UX CBOMCTBA U rpauki.



Hcnonp3oBanue rpadukoB GyHKIUN 175 pelIeHHUs] YpaBHEHUNA U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanne TpadukoB QGYHKIUNA SIS HCCIACAOBAHHS TMPOIECCOB U
3aBUCUMOCTEHN, KOTOPbIE BO3HUKAIOT MPHU PEUICHUH 3aJad U3 JIPYTrux y4eOHBIX
IPEIMETOB U PEAIIbHON )KU3HU.

Hayasa MmaTeMaTH4€CKOI0 aHAJIM3A

HenpepriBable GpyHKIMH. MeTOT MHTEPBAJIOB JJIsl pEIICHHUS HEPAaBEHCTB.

[MIpousBognass  ¢yHkinuu. ['eomerpuueckuii ©u  (QU3NYECKHUN  CMBICT
IIPOU3BOJTHOM.

[IpousBogubie  3MeMEHTapHBIX  (QYHKIOUA.  DOpMyNbl  HaXOXKICHHUS
MIPOU3BOJHON CYMMBI, IPOU3BEICHUS U YACTHOTO (PYHKLIUH.

[IpumMeHeHne Tporu3BOAHON K UCCIEAOBAaHUIO (DYHKIIMI HA MOHOTOHHOCTh U
skcTpeMyMbl. Haxoxxaenne HanOobIIero 1 HAMMEHbILETO 3HaUYeHUd (YHKIUHA Ha
OTpe3Ke.

[IppuMeHeHne NPOU3BOAHON Ul HAXOXKACHUSA HAWIY4ylIero pEIICHUsA B
NPUKIAIHBIX 3aJadax, s ONPEACIICHUS CKOPOCTH MpoLecca, 3aJaHHOTrO
(dopmynoi unu rpaduKoM.

[IepBooOpa3znas. Tabnuiia nepBoOOpa3HBIX.

WuTerpan, ero reoMeTpudeckuii W (U3UYECKUH CMBbICI. Bpruucienue
uHTerpana no gopmyne Hetorona—Jleitoauna.



IHINIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘I€6HOFO npeamMceTa «Maremartuka» JOJIDKHO oOecrneyrnBaTh
JOCTHKCHHUC HAa YPOBHC CPCAHCTO O6HI€FO O6p8,30BaHI/I}I CICAYIOIUX JIMYHOCTHBLIX,
MCTAIIPCAMCTHBIX U IIPCAMCTHBIX O6p330BaTCJ'IBHBIX PE3YJILTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOTrpamMMbl y4eOHOTO MpeaMera
«MareMaTnka» XapakTepHU3yIOTCs:

['parx1aHCKOE BOCIIMTAHHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIUU 00YyUaIONIErocs Kak aKTUBHOTO
U OTBETCTBEHHOTO WIEHAa POCCHUMCKOTO OOIIEeCTBa, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
MpoNEeAyp TpaxJAaHCKOro oOmiecTBa (BbIOOPHI, OMNPOCHI W TIp.), YMEHHEM
B3aMMO/JICUCTBOBATh C COLIMAJIBHBIMU HMHCTUTYTAMU B COOTBETCTBUHM C UX
GYHKIUSAMHA U Ha3HAYCHHUEM.

[TaTproTHYECcKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOMN TPaXKJAHCKON UEHTUYHOCTH, YBAKEHUS K
MPOIIOMY U HACTOSIIIEMY POCCUMCKON MaTeMaTUKH, IIEHHOCTHBIM OTHOIIICHUEM K
JTOCTHKEHUAM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMATUYECKOM IIKOJIBI,
K HCIIOJB30BAHUIO JTUX JIOCTHKEHUH B JPYTUX HayKaxX, TEXHOJOTHSX, cdepax
SKOHOMHKHU.

JlyXOBHO-HPABCTBEHHOT'O BOCTIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoza;
c(hOPMHUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  TOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM JOCTHXKEHUN HAYKH U JIEITEIbHOCTBIO
y4€HOT0; 0OCO3HAHHWEM JIMYHOTO BKJIa/Ia B MIOCTPOCHHUE YCTOMUUBOTO OYAYIIETO.

DcTeTu4ecKoe BOCIUTAHHE:

ACTETUYECKUM OTHOIIEHHEM K MHpPY, BKJIIOUasl 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]1a4, PEIICHUA, PACCYKICHHUI; BOCIPUUMUYUBOCTHIO
K MaTEMaTUYECKUM acCIeKTaM Pa3IMUYHbIX BUIOB UCKYCCTBA.

PU3UYECKOE BOCTIUTAHUE:

c(hOPMUPOBAHHOCTBIO yMEHUSI TPUMEHATh MaTEMAaTHUYECKUE 3HAHUS B
MHTEpecax 3JI0pOBOT0O U 6€30macHOro oopasa >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (37I0POBOE MUTAHUE, COATAHCHUPOBAHHBIN PEXKUM 3aHSATUH H
OTJIbIXa, peTyJisapHas pu3nuecKasi akTHBHOCTH); (PH3NIECKOTO COBEPIIIEHCTBOBAHNUS,
IIPU 3aHATUSAX CIIOPTUBHO-030POBUTENBHOMN AEATEIBHOCTHIO.

TpyloBO€ BOCIIUTAHUE:



TOTOBHOCTBIO K TPYZy, OCO3HAHHEM IIEHHOCTH TPYAOTIOOHUS; MHTEPECOM K
pasnuyHbIM  chepaM  MPOPECCHOHAIBHON  JMEATeILHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMU, YMEHHUEM COBEpILIaTh OCO3HAHHBIA BBHIOOP
Oynymield mnpodeccud € Peaqu30BbIBATH COOCTBEHHbBIE >KU3HEHHBIC ILJIAHBI,
TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa30BaHHUIO W
caM000Opa30BaHUIO Ha TPOTSHKEHWHW BCEH JKU3HU; TOTOBHOCTHIO K aKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUYECKUX 3a/1a4 MaTeMaTUYECKOM HAITPaBJIEHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

c(hOPMHPOBAHHOCTHIO JKOJOTUYECKOW KYJIbTYpbl, MOHMMAaHUEM BIIHMSHUS
COLMAJIbHO-DKOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMAIBHOU
Cpedbl, OCO3HAaHHWEM TJIO0AJBHOIO  XapakTepa HSKOJOTHYECKUX  IPoOJeM;
OpHUEHTaIMel HAa MPUMEHEHHE MAaTeMaTUYeCKUX 3HAHUU JJIsI pelieHus 3aaad B
00J1aCTH OKPY’KAIOIICH Cpeibl, INIAHUPOBAHUS MOCTYIIKOB M OIIEHKHA UX BO3MOYHBIX
MOCJEACTBUN JJIS1 OKPYKAIOILIEH CPEIBI.

[{lenHOCTH HAYYHOTO TO3HAHUSL:

c(hOpPMHPOBAHHOCTHI0O MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAayKu U  OOIIECTBEHHOMW MPAKTUKH, TOHUMAHHEM
MaTEMaTUYECKON HayKu Kak cdepbl 4YeTOBEYECKON AEsITeNbHOCTH, HTAloB €€
pa3BUTHS W 3HAYUMOCTH U1 Pa3BUTUS I[MBWIW3ALMU; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKH M MaTeMaTUYECKOW KyJIbTypOW KakK CpPEICTBOM I[IO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBISATh MPOCKTHYIO U MCCIEAOBATEIbCKYIO JEATEIbHOCTD
WHJIUBUAYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yJbTaThl OCBOSHHUS MPOTrpamMMbl y4eOHOTO IMpeaMeTa
«MaremaTuka» XapaKTEPUIYIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCliCMBUAMU,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU
0eliCmeUAMU, YHUBEPCANbHBIMU Pe2YNAMUSHBIMU OeiCMBUIMU.

1)  Vuueepcanvmuvie  noznasamenvhwvle  Oelicmsus, — 0Oecnedusaom
Gopmuposanue 6a308blX KOSHUMUBHBIX NPOYeccos obyyarowuxci (o0ceoeHue
Memooo8  NO3HAHUSA — OKpYJcaowe2o  Mupa,  NpUMEHeHue  JI02UYECKUX,
UCCe008amenbCKux onepayull, yMmeHut pabomams ¢ uHgopmayuet).

bazoBrle norudyeckue JeUCTBUA:

e BBIABISITh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKH MATEMATHYCCKUX
O0OBEKTOB, TOHATHN, OTHONICHWUH MEXAY IOHATHAMH, (DOpPMYyIHpPOBATH
OTIpEeJICICHUs] ~ TIOHSATUH; YCTAHABIMBATh CYIIECTBEHHBIM  MPU3HAK
KJIacCU(pUKALMU, OCHOBAaHUS JUIsi OOOOIIEHHS M CPaBHEHHUSA, KPUTEPHUH
MPOBOJIMMOTO aHAJIN3a;



BOCIPUHUMATh, (HOpMynHpoBaTh U  NPeoOpa3OBBIBATH  CYXKIACHHS:
yTBEpJIUTENbHbIE M OTPHUIATENbHbIC, €JUHUYHBIC, YacTHbIE W OOIIHeE;
YCIIOBHBIE;

BBISIBJIAITH ~ MaT€MAaTHMYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3HM U
npotuBopeurss B (akTax, JaHHBIX, HAOMIOACHUSAX M YTBEPKICHUSAX;
npeyiaraTb KpUTEPUHU 7S BHISIBJICHHS 3aKOHOMEPHOCTEH M IPOTHBOPEUHIA;
JienaTh BBIBOJBI C MCIOJB30BAHMEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUEHUH, YMO3AKIFOUEHUN 110 aHAJIOTUH;
IPOBOJUTH CaMOCTOSITENTEHO JI0Ka3aTeNIbCTBA MaTEeMaTHYECKUX
YTBEPXKICHUM (MIPSMBbIE M OT MMPOTUBHOTO), BHICTPANBATh apTyMEHTAITUIO,
NPUBOJUTH TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIE
CY>KJICHUS U BBIBOJIBI;

BBIOMpATh CIOCO0 pelieHus y4eOHOW 3a/ayu (CpaBHMBATh HECKOJIBKO
BAPUAHTOB pEUICHUs, BBHIOUpPATh HauWOoJiee MOAXOIAUUMNA C  y4E€TOM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

bazoBbie HCCICAOBATCIbCKHUC ﬂGﬁCTBHHI

MCIIOJIb30BaTh BOMPOCHI KaK HCCIIEN0BATENIbCKUI HHCTPYMEHT MO3HAHMS,
(bopMyIMpOBaTh BOMNPOCHI, (PUKCUPYIOUIUE IPOTHUBOPEUHE, MPOOIIEMY,
yCTaHaBJIMBaTh HMCKOMOE W  JIaHHOE, (OpPMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIIMIO, MHEHHE;

IPOBOAUTH CaMOCTOSITEJIHO CTUTAaHUPOBAHHBIN IKCIIEPUMEHT,
UCCIIEJOBAaHUE [0 YCTAHOBJEHUIO OCOOCHHOCTEW MaTeMaTUYeCKOTO
O0BEeKTa, SIBICHUSA, TMPOIECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMHU, SIBJICHUSMU, TIPOIIECCAMU;

CaMOCTOATENHHO (POpMyIHMpOBaTH 000OIIEHUS M BBIBOJBI TIO pe3yjIbTaTaM
IPOBEAEHHOIO HAOJIIOJIEHUS, MCCIEA0BaHUs, OLIEHWBATh JOCTOBEPHOCTb
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIEHNUI;

IPOrHO3UPOBATh BO3MOKHOE DPAa3BUTHE MpPOIECCa, a TAKXKE BBIIBUraTh
IPEIOJIOKEHUS O €T0 PA3BUTUHU B HOBBIX YCIOBHSIX.

Paborta ¢ undopmanmei:

BBISIBIIATDH MeUIMTH HH(MOPMAITUH, TaHHBIX, HEOOXOUMBIX JJIsl OTBETA Ha
BOIIPOC U IS PEIICHUS 3a1a9H;

BBIOMpATh ~ MHPOPMALUIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATU3UPOBATh U MHTEPIIPETUPOBATh HH(POPMAIIHIO
Pa3IMYHBIX BUIOB U ()OPM TIPEICTABIICHHUS,

CTPYKTYPHPOBaTh HH(OPMAITUIO, TIPEJCTABIATh €€ B Pa3IMIHBIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HaIEKHOCTD UHpOpMAITIH 1o CaMOCTOSITEIIEHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.



2)

Vuueepcanvnvle  KOMMyHUKamugHwle  Oelicmgus,  obecneyusarom

CHOPMUPOBAHHOCMb COYUATLHBIX HABLIKOB 00VYATOUWUXCSL.
OO0uieHue:

BOCIPUHUMATh U (OPMYJIUPOBATH CYKICHHUS B COOTBETCTBUH C YCIOBHUSIMU
Y LIETISIMU OOILIEHUS; SICHO, TOYHO, IPAaMOTHO BBIPAKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M IMCBMEHHBIX TEKCTAX, JaBaTh IOSACHEHUS IO X0y PELICHUs
3a/1a4l, KOMMEHTHPOBATH MOJYYEHHBIN PE3yJIbTaT;

B X0JI€ OOCYKIEHUS 3aaBaTh BOIIPOCHI MO CYILECTBY 00CYX AAEMON TEMBI,
po0JIeMBbl, pelIaeMoi 3aJjaui, BbICKA3bIBaTh UJEH, HALIEJICHHBIE HA MTOMCK
pEelIeHUs; COIOCTaBIATh CBOM CYXACHHMS C CYXKICHUAMH JPYIHX
YYaCTHHKOB JHanora, OOHapy»XuBaTh pa3jidyue U CXOJICTBO IMO3ULIUN; B
KOPPEKTHOU GopMme (hopMyaupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;
IIPEACTABIATh  PE3yJbTaThl  pELICHHs  3a]ayu, JKCIIEPUMEHTA,
UCCJIEJOBaHMSL, IPOEKTA; CAMOCTOSITEIIBHO BEIOUPATh (POpPMAT BBICTYILIICHHUS
C YYETOM 3aja4 MPE3eHTALUHA U OCOOEHHOCTEHN ay TUTOPHH.

CoTpyaHUYECTBO:

MOHUMATh U UCIIO0IH30BaTh MPEUMYIIECTBA KOMAaHIHON U UHUBUTyaIbHON
paboTHl TIPU pEIICHHHM Yy4YeOHBIX 3a7ad4;, NPUHUMATh II€Jb COBMECTHOM
NEATEeTbHOCTH, IUIAHUPOBATH  OPTaHU3AIMIO COBMECTHOM  PabOTHI,
pacmpenenartb BHIBI palbOT, JOTOBapUBaThCA, OOCYXKAAaTh MPOIECC W
pe3yabTar paboThl; 0000IIaTh MHEHHS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNMNOBBIX (hopMax paboThl (00CYKIeHUsI, 0OMEH MHEHHUIA,
«MO3TOBBIE TITYPMbD» U UHBIC); BBINOJHATH CBOIO 4YacTh pabOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBHSI C APYTUMH YICHAMH KOMAaH/IbI; OIICHUBATh
KaueCcTBO CBOEro BKJIaga B OOMUNA TPOAYKT IO  KPUTCPHUSIM,
chOpMYITUPOBAHHBIM YYaCTHHUKAMHU B3aHUMOICHCTBHSI.

3) Yuusepcanvuoie pecyniamuensie oeticmeus, obecnewusaiom gopmuposanie
CMBICTIO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranuzanus:

COCTABJIATH IJIaH, aJITOPUTM PCUICHUA 3ada4H, BBI6I/IpaTB croco0 peucHus C

Y4ETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM HH(POPMAIIUH.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOW pediaekcun Kak OCO3HAHUSA
COBEPILIAEMBIX JCHCTBUNA M MBICIUTEIbHBIX MPOILIECCOB, UX PE3YIbTATOB,;
BJIAJETh CITIOCOOAMU CaMONPOBEPKU, CAMOKOHTPOJISA IpoLiecca U pe3yJibTaTa
pPELICHUSI MAaTEMATUYECKOM 3a/1a4H;



e MPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTB ITPH PEILICHUH 3a/1a4U,
BHOCHTb KOPPEKTHUBBI B JACSITEILHOCTh HA OCHOBE HOBBIX OOCTOSATEIBCTB,
JTaHHBIX, HAWJEHHBIX OIIMOOK, BBISBIICHHBIX TPYAHOCTEH;

e OIICHUBAThb COOTBETCTBHE pe3yJibTaTa LEIU M YCIOBUAM, OOBSICHATH
IIPUYUHBI JOCTHKEHUS WM HEIOCTVIKCHUSI PE3YJbTAaTOB JEATEIIBHOCTH,
HaXOAWTh OMUOKY, aBaTh OLICHKY TPHUOOPETEHHOMY OTIBITY.

IHPEAMETHBIE PE3YJIBTATDBI

OcBoenue yueOHoro Kypca «Anredpa U Hayajia MaTeMaTHYECKOro aHalIn3ay
Ha YpPOBHE CpPEIHEr0 OOIero oOpa3oBaHMs JTOJDKHO OOECIeUMBaTh JOCTHIKCHHUE
CJIEYIOIUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KJIACC

Yuciaa 1 BIYMCICHUA

OnepupoBaTh MOHATUSMH: pPAlUMOHAIBHOE U JEUCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAsSI U JIECATUYHAS APOOb, TPOLICHTHI.

BoimonHsaTh  apudMeTHUYecCKue ~— omepalud ¢ palMOHAIBHBIMU U
JNEUCTBUTEIIbHBIMUA YUCIIAMU.

BoImonHATh TpUOIMKEHHBIE BHIUUCICHUS, UCTIONB3YS MpaBUjia OKPYTIICHUS,
JeJIaTh IPUKUAKY U OLEHKY PE3yJIbTaTa BEIYMCICHUM.

OnepupoBaTh MOHATUSMH: CTEIEHb C LEJIbIM IMOKa3aTeIeM; CTaHAapTHas
dbopma 3anmucu JIEUCTBUTENIBHOTO YKCIA, KOPEHb HATypajdbHON CTENCHHU;
UCIIOJIb30BATh MOAXOASIIYI0 (POpMY 3amucu IeUCTBUTEIBHBIX YACET Uil PEIICHUs
IIPAKTUYECKUX 3a1a4 U IPEACTABIICHUS JaHHBIX.

OnepupoBaTh MOHATUSIMU: CUHYC, KOCUHYC M TAHT'€HC MPOU3BOJILHOIO YIJIA;
HCIIOJIB30BaTh 3alMCh MPOU3BOJILHOTO yTIJIa yepe3 0OpaTHbIe TPUTOHOMETPUUYECKUE
GyHKUIHUU.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh MNOHITUSIMHU: TOXJIECTBO, YPAaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHAIBHOE, UPPALMOHAIIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
ypaBHEHUE;

BreinonHaTs npeodpa3zoBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUN U pelniaTh
TPUTOHOMETPUYECKUE YPABHEHMUSI.

BreinmonHaTe npeoOpa3zoBaHus IMENbIX, PAMOHAIBHBIX M HPPAMOHATBHBIX
BBIPQKCHUU U PEIIATh OCHOBHBIEC TUIIBI LIEIBIX, PALIMOHATIBHBIX U UPPALUOHAIBHBIX
YPAaBHEHHM U HEPABEHCTB.

[IpuMeHATh ypaBHEHNS M HEPABEHCTBA U PEIIEHUS MATEMATUYECKUX 3a7a4
W 33]1a4 U3 PA3IMYHbIX 00JIacTel HayKU U PealbHON KU3HHU.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTaBIATH
BBIPDAKECHMS, YpPaBHEHMS, HEPAaBEHCTBA II0 YCIOBHIO 33Jadd, HCCIEAO0BATh
MOCTPOEHHBIE MOJIEJIH C UCIIOJIH30BAHUEM allapaTa ainreopsbl.

DOyHKUMH U TPaPuKu

OmnepupoBaTh MOHATHAMM: (QYHKLIMS, COCOOBI 3aJaHusl (YHKIMH, 00JacTb
OTpe/ieNieHUus] U MHOXKECTBO 3HaueHU (yHKuuH, rpa@uk (QyHKIHH, B3aUMHO
oOpaTHbIe (PYHKIINH.

OmnepupoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTh QYHKIMH, HYJIU QYHKIUH,
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonws3oBath rpaduku QyHKIUN AT peICHUs ypaBHEHUH.

CrtpouTh U 4uTaTh rpapuKu JTMHEHMHON (PYHKIUU, KBAAPATUYHOW (PYHKIIUH,
CTENEHHOW (PYHKIMU C IEJIbIM OKA3aTEeJIEM.

Ucnonw3oBaTh rpadukd (QyHKOMA IS UCCIAEAOBAaHUSI TPOIIECCOB U
3aBUCUMOCTEN MpU pEUICHUM 337a4 U3 JAPYTUX YYEOHBIX MPEAMETOB U PEaTbHOU
’KU3HU; BbIpaXxaTb (pOpMyIaMH 3aBUCUMOCTH MEX/1y BEIMUNHAMU.

Havana MmaTeMaTH4€CKOr0 aHAJIM3A

OnepupoBaTh MNOHATHSMHU: T[OCJIEAOBATEIBHOCTh, apU(pMeTUYecKas U
re€OMETPUYECKAs] IPOTPECCUMU.

OnepupoBaTh TOHATHUSAMHU: OECKOHEYHO YOBIBaWIAas TreoMeTpruecKas
nporpeccusi, cymma 0eCKOHEYHO yOBIBaIOIIEeH reOMETPHUUECKOM POrpeccuu.

3aaBaTh NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCJIENOBATEIBHOCTEN U MPOTPECCUM ST PELICHUS
peanbHBIX 3a[1a4 IPUKIIAIHOTIO XapaKTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh MOHATUSIMU: MHOXKECTBO, OIEpalliy HaJ MHOKECTBaMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJisi ONMCaHUs peajbHbIX
IPOLIECCOB U SIBJICHUM, TP PEIICHUH 3a]a4 U3 IPYruX y4eOHbBIX IPEIMETOB.

OnepupoBath  MOHATHSAMHU:  ONpEJAENEHUe,  Teopema, CIEACTBUE,
J0Ka3aTeJIbCTRO.

11 KIIACC

Yuciaa v BBIYMCICHUSA

OnepupoBaTh MNOHATUSIMU: HATYpaJbHOE, IEJI0€ YHUCIO; MCIOIb30BATh
MPU3HAKU JICIUMOCTH LIEJIbIX YKCEJN, PA3JI0KEHUE YMCIIa HA POCTHIE MHOXUTEIH
IUIs1 pELICHUs 3a7a4.

OnepupoBatTh MOHATHEM: CTETIEHB C PAIMOHATBHBIM [T0KA3aTEIIEM.

OnepupoBaTh MOHATHIAMU: JIOTapu(dM UYHCIIA, TECATUYHBIE U HATypaJIbHbBIE
jgorapu@mel.

YpaBHeHUs U HEPABEHCTBA



[IpumensTh cBoOiicTBa CcTemeHW Ui NpeoOpa3oBaHUsl  BBIPAKEHUII;
ONEPUPOBATH TOHATUAMHU: ITOKA3aTEIbHOE YPAaBHEHME M HEPABEHCTBO; pEIIAThH
OCHOBHBIE THUIIbI TOKA3aTENbHBIX YPAaBHEHUI U HEPABEHCTB.

BoimonHsaTh  npeoOpa3oBaHusl  BBIPAXKEHHM, coAepkKalluX JorapudMbl;
OTIepUPOBATH MOHATUSAMU: JoTapu(PMHUUECKOE YpaBHEHHE W HEPABEHCTBO; peIIaTh
OCHOBHBI€ TUIIBI JIOTApU(PMHUUECKUX YpaBHEHUIN 1 HEPABEHCTB.

HaxoauTe pemeHust mpocTENNX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMHU: CUCTEMA JIMHEWHBIX YPaBHEHUW W €€ pPEIICHHE;
WCIIOJIb30BaTh CUCTEMY JIMHEUHBIX YPABHEHUMN JIJIS1 PEIICHUS MPAKTUYECKHUX 3a]1a4.

Haxonutes penmieHns: MpoOCTEUIINX CUCTEM U COBOKYITHOCTEN PallMOHAIBHBIX
YPaBHEHHI U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKE alreOpbl, COCTaBIATH
BBIPDQXKECHHUSI, YPaBHECHMS, HEPABEHCTBA M CHUCTEMBl II0 YCJIOBHIO 33Ja4H,
MCCJIEI0BaTh IOCTPOCHHBIE MOJIENU C UCIIOJb30BAaHUEM amlapara ajireopsl.

DOyHKUMHA U TPaPUKu

OnepupoBaTh MOHATHSAMHU: TEpUOAUYECKass  (PYHKIHUSA, TMPOMEKYTKH
MOHOTOHHOCTH  (DYHKIIMHM, TOYKH OKCTpeMyMa (GYyHKIMH, HaubOoiblIee U
HavMEHbIlIee 3HAaYeHUs (QPYHKIMM HAa NPOMEKYTKE; HCIOJIb30BaTh HX I
UCCIeI0BaHMs (PYHKIMH, 3aJaHHOU IrpaprKom.

OnepupoBaTh MNOHATUAMU: TpadUKH MOKa3aTEIbHOM, JorapupMUyUecKorl u
TPUTOHOMETPUUECKUX (PYHKIUH; n300paxkaTh WX HA KOOPJAMHATHOW IJIOCKOCTH U
VCIIOJIB30BATh ISl PELICHUS] YPABHEHUW U HEPABEHCTB.

N300pakaTh Ha KOOPAUHATHOM IIIOCKOCTH TpadUKu TUHEHHBIX YPABHEHHM U
VICTIOJIB30BATh UX ISl PELICHUS] CUCTEMBI JIMHEUHBIX YPABHECHUH.

Ucnons3oBaTh rpadukd (QyHKUMA 718 UCCIAEAOBAHUS TMPOILIECCOB U
3aBUCUMOCTEN U3 APYIUX y4€OHBIX JUCIMIUIMH.

Hayvasia MaTeMaTH4€CKOI0 aHAJIM3a

OnepupoBaTh MOHATUSIMH: HETIPEPbIBHAST (QYHKIIMS; TPOU3BOIHAS (DYHKITUY;
WCIIOJIH30BATh TEOMETPUUYCCKUA U (PU3MUECKUN CMBICT TTPOU3BOTHOMN JIJIsI PEIICHHUS
3aaad4.

HaxonuTth mpon3BOHBIC 2JIEMEHTAPHBIX (DYHKITUH, BEIYUCIATH TPOU3BOIHBIC
CYMMBI, TPOU3BEJICHHUS, YACTHOTO (DYHKIIHA.

Hcnonp30BaTh MPOM3BOIHYIO JIJISl UCCIIEOBAHUS (PYHKIIMM HA MOHOTOHHOCTh
U DKCTPEMYMbI, IPUMEHSTh PE3yJIbTaThl HCCIIEOBAHUS K MIOCTPOCHUIO I'papUKOB.

Hcnonb30BaTh NMPOU3BOJHYKO Ui HAXOXKJCHUS HAWIYUIIETO PELICHUS B
NPUKJIAIHBIX, B TOM YHCJIE COUNATBHO-3KOHOMHYECKHUX, 3a1a4aX.

OnepupoBaTh TMOHATUSIMHU: TIepBOOOpa3HasT W WHTErpaj; IOHUMATh
reOMETPUYECKUN U (PU3NUECKUN CMBICI HHTErpaa.



HaxoauTh mepBooOpa3HbIe 3JIEMEHTAPHBIX (DYHKIINN; BEIYUCIIATH HHTETPa 110
dopmyne HeroTona—JleiioHuma.

Pemmath npukiagHbIe 3a/1a49, B TOM YHCJIE COITHAIBHO-3KOHOMUYECKOTO U
(Gu3nIecKoro xapakrepa, CpeACTBaMU MaTEMaTHIECKOTO aHAITN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabubie  IIpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThbI
pecypcsl
MHoecTBa pallHOHAJIBHBIX U
N https://skysmart.ru/
1 NIEWCTBUTEIILHBIX YKCell. ParinonanbHbIe 14 1 2 . ;
https://ege.sdamgia.ru/
ypaBHEHHUS U HEPABEHCTBA
5 O®ynkuuu u rpagpuku. CTeneHs ¢ UeslbiM 6 0 1 https://skysmart.ru/
roKazarejiemMm https://ege.sdamgia.ru/
3 Apudmerndeckuii KOpeHb N—0i CTETIICHHU. 18 1 9 https://skysmart.ru/
HppanunonaibHble ypaBHEHUS U HEPABEHCTBA https://ege.sdamgia.ru/
Dopmysl
4 TPUTOHOMETPUU. T pUTOHOMETPUUECKHIE 22 1 2 https:/iskysmart.ruf
p TPHH- D P https://ege.sdamgia.ru/
ypaBHEHUS
5 [TocemoBaTeIbHOCTH M IIPOT 1701 5 0 1 https://skysmart.ru/
OCNICHOBATEIRHOC porpece https://ege.sdamgia.ru/
5 [ToBTOpenue, o6o0IIEHNE, CCTEMAaTH3aLUs 3 1 0 https://skysmart.ru/
3HAHUM https://ege.sdamgia.ru/
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 4 8
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11 KJIACC

KoJunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposBbie)
Kontpoabusbie IIpakTunueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
https://skysmart.ru/
CrerneHb ¢ palliOHAIBHBIM ITOKA3aTEIICM. httos://ege.sdamaia.r/

1 [MokasatenbHas Gynkums. [TokazarenbHbe 12 1 1 https: / /resH edUrU /S.ubiect/51 /

YpaBHEHUS U HEPABEHCTBA resh .edu nlj '
https://skysmart.ru/
Jlorapudmudeckast pyHKIHS. httos://eqe.sdamaia.ru/

2 Tlorapud)MirIecKkue ypaBHEHHA 1 12 1 2 https://resh.edu.ru/subject/51/

HEpPaBEHCTBA resh.edu.ru
https://skysmart.ru/
Tpuronomerpruyeckue GyHKIMH U UX ] .

3 . 9 1 9 https://ege.sdamgia.ru/
rpaguiu. TpUroOHOMETpH1ECKHe https://resh.edu.ru/subject/51/
HEpPaBEHCTBA resh.edu.ru

https://skysmart.ru/
. https://ege.sdamgia.ru/

4 [TpouzBoanas. [Ipumenenre nponu3BoIHOM 24 1 1 https://resh.edu.ru/subject/5L/
resh.edu.ru
https://skysmart.ru/

5 1 9 0 1 https://eqe.sdamgia.ru/

HTCIpal ¥ ero NpUMCHCHHA https://resh.edu.ru/subject/51/
resh.edu.ru
https://skysmart.ru/
https://eqe.sdamgia.ru/

6 CucteMbl ypaBHEHHI 12 1 1 P d

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

resh.edu.ru
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https://skysmart.ru/

https://ege.sdamgia.ru/

HaTypankHEe H NeIe TuCTa 6 https://resh.edu.ru/subject/51/
resh.edu.ru
https.//skysmart.ru/

[ToBTOpeHME, 00001IIEHNE, CHCTEMATH3AITIS 18 https://ege.sdamgia.ru/

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

OBUIEE KOJIMYECTBO YACOB I10 102
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