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MNOACHUTEJIbHASA 3AININCKA

Pabouas mporpamma ydeOHOTO Kypca «Anrebpa u Havyajga MaTeMaTHIECKOTO
aHanu3a» 0azoBoro ypoBHs s oOydatomuxcs 10 —11 kimaccoB pa3paborana Ha
ocHOoBe DeiepanbHOTrO roCyAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPETHETO
obOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIBABISIEMBIX K MAaTeMaTHYeCKOMY OOpa30BaHHIO, W TPAIUIMA POCCHUHCKOTO
oOpa3oBanus. Peanmuzanus mporpaMMbl OOECIIEUYHMBAET OBJIAJICHUE KITFOYCBBIMU
KOMITETEHIIUSIMH, COCTaBIISIOIIMMH OCHOBY JIJISI CAMOPA3BUTHUS M HEMPEPHIBHOTO
o0Opa3oBaHusl, MEIIOCTHOCTh OOMIEKYIHTYPHOTO, JIAYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0yYaIOIIUXCS.

HEJU U3YYHEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa n Hayaia MaTeMaTUYeCKOrO0 aHalu3a» SIBJISETCA OAHUM M3
HauOoJjiee 3HAYMMbIX B MPOrpaMMe CTapllield IIKOJbI, MOCKOJIbKY, C OJHOMU
CTOPOHBI, OH OO€CIEeYMBAET HHCTPYMEHTAIbHYIO 0a3y Il H3y4eHUs BCEX
€CTECTBEHHO-HAy4HbIX KYpPCOB, a C JIpyrod CTOPOHBI, (POPMHUPYET JIOTHUYECKOE U
a0CTpaKTHOE MBIIUICHUE YYaIllUXCS Ha YPOBHE, HEOOXOJIMMOM ISl OCBOEHUS
KypcoB HWH(GOpPMaTHKH, OOIECTBO3HAHUS, HCTOPUU, CIOBECHOCTH. B pamkax
JAHHOI'O Kypca y4alllhecs OBJAJEBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOU
HayKH, KOTopas (JOpMyJIHPYET CBOM JIOCTHXKEHUSI B MaTeMaTUYECKOM Gopme.

Kypc anre6ps! 1 Hauan MaTeMaTH4eCKOro aHaJIM3a 3aKJIabIBa€T OCHOBY JUIS
YCHEIIHOTO OBJIAJICHUS 3aKOHaMU (PU3UKH, XUMUHU, OWOJIOTHH, TOHUMAaHUS
OCHOBHBIX TEHJIEHIMA SKOHOMUKM M OOILIECTBEHHOW IKW3HM, I[O3BOJISET
OpUEHTHUPOBATbCA B COBPEMEHHBIX LHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOIb30BaTh UX B IIOBCEIHEBHOM XU3HU. B TOXE BpeMs OBIIaJICHHUE
a0CTpaKTHBIMM W JIOTHYECKHM CTPOTMMH MaTeMaTHYECKUMHU KOHCTPYKIUSMU
pa3BUBAaET YMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH
YTBEPKJIEHUS, UCIIOIb30BaTh 0000IIEHNE U KOHKPETH3ALMI0, a0CTparupoBaHue U
aHaJoruio, GopMUPYET KpeaTUBHOE U KPUTHUUECKOE MbIIeHHE. B Xoae n3zydenus
anreOppl M Hayajdl MAaTeMaTHYEeCKOro aHajiu3a B CTaplield MIKOJie Yydyalluecs
IIOJIy4arOT HOBBIM ONBIT pPELICHUS MNPUKIAJHBIX 3aJa4, CaMOCTOATEIbHOIO
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEIEN PEANbHBIX CHUTyallMi M WHTEpHpEeTaluu
NOJIyYEHHBIX  PEIICHHWM, 3HAKOMATCA C  NpUMEPAMU  MAaTEMAaTHYECKHUX
3aKOHOMEpPHOCTEH B MNPUPOJE, HAYKE M B HCKYCCTBE, C BBIJAIOIMIMMUCA
MaTeMaTU4ECKUMHU OTKPBITUAMU U UX aBTOPAMHM.

Kypc o6mnamaer 3HayuTEeNbHBIM BOCHUTATENBHBIM MOTEHIIMAIOM, KOTOPBIU
peanu3yeTcsi Kak uyepe3 y4yeOHbId maTepual, CIOCOOCTBYIOIIUNA (POPMUPOBAHUIO
HAy4YHOI'O MHPOBO33PEHMs, TaK M 4epe3 cheuu(puky ydeOHOU AesITeNbHOCTH,
TpeOyroren CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, IIPOIOJKUTEIBHON



KOHIICHTPALIMX BHUMaHUs U OTBETCTBEHHOCTH 3a IIOJIyYEHHBIN PE3YJIbTaT.

B ocHoBe wmetonuku oOydeHus aiareOpe W HayajiaM MaTeMaTHYEeCKOTO
aHaIM3a JIEKUT JeATEIbHOCTHBIA TPUHIUI O0y4EHHUS.

Crpykrypa Kypca «AnreOpa 1 Hayana MaTeMaTHYECKOTO aHaJIN3a» BKIIOYAET
CIEAYIOUIUE COAECPIKATEIBHO-METOAUYECKUE JUMHUAM: «Yucna M BBIYUCICHUSA,
«Dynkimu u rpadukny, «YpaBHEeHUS U HepaBeHCTBa», «Hauana MmaTeMaTH4ecKOro
aHaM3a», «MHOXKeECTBA U JIOTUKa». Bce OCHOBHBIE COEPKATEIBHO-METOAUYECKUE
JVUHUM W3Yy4aloTcs Ha MPOTSHDKEHMHM ABYX JiIeT OOydeHus B CTapuieil miKose,
€CTECTBEHHO JIOIOJHASL APYT APYyra U MOCTENEHHO HACBIIASACH HOBBIMU TEMaMU U
pasnenamu. JlaHHBIN Kypc SIBISIETCS MHTETPaTHBHBIM, MOCKOJBKY OOBEAMHSET B
cebe couepKaHME HECKOJIbKMX MAaTeMAaTHMYeCKHX JUCHUIUIMH:  anreopa,
TPUTOHOMETPHUS, MATEMAaTUYECKUN aHaIU3, Teopus MHOKeCTB U ap. [Io mepe Toro
KaK ydaluecs OBJIAJE€BalOT BCE 0oJiee IMPOKUM MATEMATHYECKHM annapaTroM, y
HUX T[I0CJIEOBATENbHO (POPMUPYETCS U COBEPUICHCTBYETCS YMEHHE CTPOUTH
MaTEeMaTUYECKYIO0 MOJIEINIb PEAIbBHOW CUTYallUH, IPUMEHATh 3HAHU, IIOJIyYEHHBIE B
Kypce «Anrebpa u Hadajla MaTeMaTHYEeCKOro aHalu3a», HJs peleHus
CaMOCTOATENbHO  C(OPMYJIMPOBAHHOM MaTEMaTHYECKOM 3ajauyd, a 3aTeM
WHTEPIIPETUPOBATD IMOJTyYEHHBIN pPE3yJIbTAT.

ConepxarenpbHO-MeTOAUYECKasl JIMHKUS «Hucna W BBIYMCIEHUS 3aBEPIIAET
dbopMHpoBaHUE HABBIKOB MCIOJIB30BAHUS JACHCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTo B OCHOBHOW Mmikojie. B crapiiell mkose oco0oe BHUMAaHHE YJENseTcs
(OpMHUPOBAHUIO TMPOYHBIX BBIYMCIHUTEIbHBIX HABBIKOB, BKIIIOYAIOIIMX B Ce0s
UCTIOJb30BAaHUE PA3IMYHBIX (OpPM 3amucu  JEHCTBUTENBHOTO 4HCIA, YMEHHE
PALlMOHAIIBHO BBIIOJIHATE JEUCTBHS C HUMH, JACIaTh IIPUKUIKY, OLICHUBATH
pesynbTar. OOydaronigecsi MOMYy4YalrOT HAaBBIKM TNPUOIMKEHHBIX BBIYUCICHUM,
BBITIOJTHEHUS JIEUCTBUUA C YKCJIaMH, 3alMCaHHBIMU B CTaHJIapTHOU (opme,
WCIIOJIb30BaHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YNCIIOBBIX BBIPAKECHUM.

JInnna «YpaBHEHHS M HEPABEHCTBA» PEaNU3yeTCsl Ha IPOTSHKEHHH BCETO
oOydeHuss B CTapulledl IIKoJie, MOCKOJbKY B KaXKIOM paszzeiie MNporpammbl
PEeIyCMOTPEHO pEIIEHUE COOTBETCTBYIOMIMX 3ahad. OOyuaroniuecs OBIaI€BAOT
pPa3IMYHBIMA METOJAMHU PEIICHUS LEJbIX, PAalMOHAIBHBIX, HPPALNOHAJIBHBIX,
NOKa3aTEeNbHbIX, JOrapu(MUUECKUX ¥  TPUTOHOMETPUYECKHX  YpPaBHEHUH,
HEPABEHCTB U UX cucTeM. [lomydeHHble yMEHUs UCTIOJIB3YIOTCS IIPU UCCIIEN0BaHUN
GyHKIMNA C TOMOIIBIO MPOU3BOAHON, PENICHUH MPUKIAIHBIX 3a7a4 M 3a]ad Ha
HaXOXJEHUE HauOOJBIIMX W HAUMEHBIIMX 3HauyeHuM QyHkuuu. [lanHas
colep)KaTellbHasi JMHUS BKJIOYaeT B ce0sl Takke (QPOpMUpPOBAHUE YMEHUU
BBIMOJHATh pacu€Thl 1Mo ¢opMynaM, HpeoOpa3oBaHUS IIENbIX, PALUOHAIBHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHUM, & TaKXKE BBIPAXKECHUH,
colepKalux CTeneHu U Jjorapu@msel. brarogaps u3ydeHuro anreOpandeckoro



Marepuaga MPOUCXOAUT  JalbHEWINEe  pa3BUTUE  AJITOPUTMHYECKOTO U
a0CTpaKTHOTO MBIIUICHUS Yydyauuxcs, (OPMUPYIOTCS HABBIKH JETYKTHBHBIX
paccyxJieHuid, pabOTbl C  CHMBOJIbHBIMM  (OpMaMH,  IPEACTABIICHUS
3aKOHOMEPHOCTE M 3aBHCHMOCTEW B BHJE PABEHCTB M HEpaBEHCTB. AureOpa
npennaraet d(PQeKTUBHbIE HWHCTPYMEHTBHI ISl PEIICHUS MPAKTUUECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HarJIsJHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
s3bIKa HAYKH.

CopepxarenbHo-MeToauueckass JMHUA «DyHKIMM W TpaQUKU» TECHO
NEPEIIETaeTCs ¢ IPYTUMHU JIMHUSAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 33J1aET
NIOCJIEI0BATENBHOCTD U3Y4YEHUS MaTepuaia. N3yuenue CTEIIEHHOM,
MOKa3aTeNIbHOM, JIOrapu(PMUUIECKON U TPUTOHOMETPUUECKUX (YHKIIUMA, UX CBONCTB
U rpauKOB, UCHOJIb30BaHUE (PYHKIUHU NJsl pelieHus 3a1ad U3 APYrux yueOHBIX
IPEIMETOB U PEAIbHON U3HU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM aHaJIU30M,
TaKk W C PEIICHWEM YpaBHEHUU W HepaBeHCTB. [lpu 3TOM Oosblioe BHUMaHUWE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIPAXKaTh (HOPMYJIaMU 3aBUCUMOCTH MEXKIY
pPa3NIMYHBIMM BEJIMYMHAMH, HCCIEIOBAaTh MOJYy4YeHHbIE (YHKIHUHU, CTPOUTH UX
rpaduku. MaTtepuan 3TOH cojepKaTeIbHOW JTUHUU HAIICJICH Ha Pa3BUTHE YMEHUM
Y HAaBBIKOB, IMO3BOJSIOIIMX BbIpAaXKaTh 3aBUCHMOCTHM MEX]y BEJIMYMHAMU B
paznuyHOi (opMe: aHaATUTUYECKOH, rpaduueckoil u cimoBecHoil. Ero m3ydenwue
CIIOCOOCTBYET Pa3BUTHIO  AJNTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000I1IEeHUIO M KOHKPETU3ALIUU, UCTIOJIH30BAHUIO aHATIOTU.

CopnepxarenpHas JuHus «Hauana maremMatnueckoro aHaiau3a» IMO3BOJSET
CYILIECTBEHHO PACIIMPUTh KPYr KaK MAaTeMaTHYECKUX, TaK M MPHUKIAJAHBIX 3a/ad,
JOCTYMHBIX 00yYaromMUMCs, Y KOTOPBIX MOSBISIETCS BO3MOXHOCTh UCCIIEIOBATh U
CTpOUTh Tpapuku (PYHKIUN, OMNpPENEesiTh WX HAuOOJbIINE U HAWMEHbIINE
3HAUEHHUS, BBIYUCIATH IUIOMAAX (QUIYp U OOBEMBI TeN, HAXOJUTh CKOPOCTU U
YCKOpeHMsI TpoleccoB. JlaHHasg coaepkarenbHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH IOCTPOCHUSI MATEMATHYECKUX MOJIeJIed pealbHbIX CHUTYyallUi,
HAXO0XJICHUSl HAWIYYIIEro PEUICHHsS B MPUKIANHBIX, B TOM YHCIE COLMAIbHO-
SKOHOMMYECKHUX, 3a/ladyax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHYECKOr0 aHalIu3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (POPMAIBHO-JIOTMYECKOTO U KPEaTUBHOTO
MBILLJIEHUS, (OPMUPOBAHUIO YMEHHMI pACIO3HABaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKH B Hayke, TEXHUKE U HcKyccTtBe. OOyyaromiuecss y3HAOT O
BBIJAIOIINXCS PE3YyJIbTaTaX, IOJYYEHHBIX B XOJE€ PAa3BUTUS MATEMATHUKHU Kak
HAyKH, U UX aBTOpax.

ConepxarenbHO-MeTOaAUYECKas TUHUSA «MHOXKECTBAa U JIOTHKa» B OCHOBHOM
NOCBSIIIEHA  JJIEMEHTaM  TEOPUHM  MHOXKECTB. [€0peTHKO-MHOKECTBEHHbIE
NPEACTaBICHUS MMPOHU3BIBAIOT BECh KypC WIKOJBHOM MAaTEMaTUKU W Ipejiararor
HamOoJiee YHUBEPCAIbHBIN SA3BIK, OOBEAUHSIONMN BCE pa3/ienbl MaTeMaTUKU U €€



IPWIOKEHUH, OHU CBSI3BIBAIOT PA3HBIE MAaTEMaTHYECKUE JUCUUIUIMHBI B €IMHOE
uenoe. [loaToMy BakHO AaTh BO3MOKHOCTh IWIKOJIBHUKY MOHUMATh TEOPETHUKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHON MaTeMaTUKU M HCIOJIb30BAaTh €ro s
BBIPAYKEHUS CBOMX MBICIIEH.

B kypce «Anre6pa M Hayajla MaTeMaTHMYECKOTO aHaM3a» IPUCYTCTBYIOT
TaK)K€ OCHOBBI ~MaTEMaTUYECKOTO MOJIEIUPOBAHUSA, KOTOPBIE MPHU3BAHBI
c(hopMHUpPOBATh HABBIKK MTOCTPOEHHUS MOJIEIEH peaibHbIX CUTYallUi, UCCIIEIOBAaHUS
ATUX MOJENIed C MOMONIbIO ammapara aiareOpbl U MaTeMaTHYeCKOro aHajiu3a U
MHTEPHNPETALNN NOJYYEHHBIX PEe3yibTaToB. Takue 3aJaHus BIUIETEHBI B KaXAbIA
U3 Pa3/IeJoB IIPOrpaMMBl, IOCKOJIBKY BECh MaTEpPHAl Kypca IIUPOKO HCIOIb3YETCs
JUISL PELIEHUs] PUKIaAHbIX 3a4a4. [[pyu peleHnn peaibHbIX MPAKTHYECKUX 3a7ad
yyaluecs pa3BUBAIOT HAOMIOAATENbHOCTh, YMEHUE HaXOIUTh 3aKOHOMEPHOCTH,
abCTparupoBaThbCsi, HCIOIb30BAaTh AHAJIOrUIO0, 0000IIAaTh W KOHKPETU3UPOBATH
npobieMy. JledarenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PEIICHHUS MPHUKIAJIHBIX
3aJlay OpraHu3yeTcs B MIpOLeCCe M3YUYEHMs BCEX TeM Kypca «Anredpa um Hayana
MaTeMaTH4YECKOr0 AaHAIN3a».

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM TulaHe Ha HM3y4eHHE Kypca ajireOpbl M Hayal MaTeMaTU4eCKOro
aHayin3a Ha 6a30BOM YpPOBHE OTBOAMTCA 2 yaca B Heaemto B 10 kimacce u 3 yaca B
Heneno B 11 kimacce, Bcero 3a aBa rojia o0ydenus — 170 gacos.



COJEPXXAHME YYEBHOI'O KYPCA
10 KITACC

Yuciia 1 BBIYUCTICHUSA

Panmmonanbubie uncina. OOBIKHOBEHHBIE M ACCATUYHBIE JIPOOU, MPOIEHTHI,
OCCKOHEUHBIE  MepuoANYecKue  npodu. ApupMeTHdyecKue  omepanud  C
parMoHAIIbHBIMU YHCIIAMU, TPe0o0pa30BaHUsI YHCIOBLIX BhIpakeHui. [IpuMenenue
Ipo0elt ¥ MPOUEHTOB ISl PEIICHUs MPUKIAAHBIX 3a/a4 U3 Pa3IMYHbIX OTpaciien
3HAHWUU U PeajbHOU JKU3HU.

JlelicTBuTENnbHBIE 4Yucha. PanuoHanbHbleE W UPPANMOHAIBHBIE YHCIA.
Apudmernueckre ornepanud ¢ JeWCTBUTEIbHBIMU Yuciamu. [lpubmmxEHHbIC
BBIYUCIIEHUS, IPABUIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BHIYUCICHUN.

Crenenp ¢ 1menbiM  mnokazateneMm. CrangapTtHas  QgopMa  3amucu
JNEeUCTBUTENBHOTO yucia. Mcnonb3oBanue mnoaxoxsmiedt  Gopmbl  3alucu
JEUCTBUTENBHBIX YHCEN I PEIICHUS NPAKTUYECKUX 3a/1ad U IPEICTABICHUS
JAHHBIX.

ApudmeTnueckuii  KOpeHb  HaTypaJlbHOM  crtemeHd.  JleWcTBUA  C
apu(METUIECKUMH KOPHSMH HaTypajbHOW CTETICHHU.

CuHyC, KOCHHYC M TaHI€HC YHCIIOBOrO apryMeHTa. ApKCHUHYC, apKKOCUHYC,
ApPKTaHI'€HC YHUCIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxxaecTBa U TOXIECTBEHHBIE TPEOOPA30BAHMUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKEHU . OcCHOBHBIE
TPUTOHOMETPHUUECKHE POPMYIIBI.

YpaBHEeHHE, KOpEHb YypaBHEHHs. HepaBeHCTBO, pelIeHHME HEpPaBEHCTBA.
Mertoa MHTEpBAJIOB.

Pemenue nenbix u ApoOHO-paIlMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Pemenue nppanmoHanbHbIX YpaBHEHU U HEPABEHCTB.

Pemenne TpuroHOMeTpUYECKUX YPABHEHUN.

[IpumeHeHne ypaBHEHHN U HEPABEHCTB K PEIICHUI0 MAaTEMATHYECKUX 3a7a4
W 33]1a4 U3 PA3IMYHbIX 00JIaCTe HAyKU U PEaTbHOU KU3HH.

DYyHKIUU U TPaPUKU

Oyukuus, crnocoObl 3agaHus ¢yHkuuu. ['padux ¢yskuuu. B3aumbo
oOpaTHbIe PYHKITUH.

OO6nacth ompeneneHuss U MHOXKECTBO 3HaueHud (yukuuu. Hymm QyHkiuu.
[TpomexyTkH 3HaKOIOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKITUH.

CrenenHas (pyHKIMS ¢ HATypaJIbHBIM U IEJBIM MokasaresieM. E€ cBolicTBa u
rpaduk. CBoiicTBa U rpauK KOpHS 71-OU CTENEHHU.

Tpuronomerpuueckass OKPYXKHOCTb, OIPEACIICHUE TPUTOHOMETPUUECKHUX



(GyHKIIMH 9UCIIOBOTO apryMEHTA.

Hauaja MmaTeMaTH4ecKOro aHajn3sa

ITocnenoBaTenbHOCTH, COCOOBI 3aJIaHUs MIOCJICAOBATEIILHOCTEH.
MOHOTOHHbBIE MTOCJICIOBATCILHOCTH.

Apudmerrnyeckas U reoMeTpudeckas mporpeccun. beckoHeuHo yObIBaromias
reomeTpudeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIECH IreOMEeTpPUUYECKOU
nporpeccud. Dopmysia CIOXKHBIX MPOLEHTOB. VCnonab30BaHWE MPOTPECCUU A
pelICHUs peAIbHBIX 3a]1a4 MPUKJIAHOTO XapaKTepa.

MHo:KecTBa U JIOTHKA

MHo»xecTBO, omnepauu Haj MHoOxecTBamu. [luarpammel OJitnepa—BenHa.
[IprmMeHeHne TEOPETUKO-MHOKECTBEHHOI'O ammnapaTta JJisi ONUCAHUs peajbHbIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JIPYTUX YUCOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3ATEIbCTBO.

11 KIIACC

Yucia 1 BIYMCICHUSA

HarypanbHbie u nensie uncina. [Ipu3Haku 1eIUMOCTH LENbIX YUCEN.

Crenensb ¢ pallMOHAIBHBIM MOKa3zaTenaeM. CBOMCTBA CTEIIECHMU.

Jlorapudm uncna. JleciTHUHBIE U HATYpaJIbHbIE JIOTapU(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBanue BeIpaXXKeHH, COAEPKALTUX JTOTApU(MBI.

[IpeoOpazoBaHue BBIpOKEHHUM, COAEpPKAIIMX CTEHNEHU C palUOHAIbHBIM
MIOKA3aTEIIEM.

[IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

ITokazarenbHble ypaBHEHUS! 1 HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUSI 1 HEPABEHCTBA.

Cucrembl TUHEHHBIX ypaBHEHUN. PelieHne NpuUKIaJHbIX 337a4 C MOMOIIbIO
CUCTEMBI JIMHEWHBIX YPABHEHUM.

CucteMbl U COBOKYITHOCTH PAllMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHenne  ypaBHEHUH, CHUCTEM UM  HEPABEHCTB K  PEILICHUIO
MaTEeMaTUYECKUX 3a7ad M 3a/Jady M3 pas3lIMyHBIX o0JacTel HAayKd M pealbHOU
KU3HH.

DyHKUMU U TPaPuKH

Oyukrus.  [lepuonnueckne  dyHkimu. [IpomMexyTkm  MOHOTOHHOCTH
dbynkuu. Makcumymbl ¥ MUHUMYMBI GyHKIMUA. HauOonblliee U HamMeHbIIEe
3HauYeHHUE (PYHKIIMU Ha MPOMEKYTKE.

TpuroHomerpruyeckue PyHKIUU, UX CBOMCTBA U IPAPUKU.

[Toka3zaTtenbHas u jorapudmudeckas (QyHKIHH, UX CBOMCTBA U TpadUKH.

Ucnonp3oBanue rpadmkoB GyHKIUN 7S PEIICHUS YpaBHECHUN W JTUHEHHBIX



CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKUMHA [UIsi MCCIEAOBAaHUS IIPOLIECCOB MU
3aBUCUMOCTEH, KOTOpbI€ BO3HMKAIOT MPHU PEIIEHUU 3aJad U3 APYTHX yueOHBIX
MPEIMETOB U PEATbHOM KU3HMU.

Hayana MaTeMaTH4eCKOro aHajm3a

HenpepriBable GyHKIIMN. MeTOI MHTEPBAJIOB JUIsl pEIICHHs HEPABEHCTB.

[IpousBognass  ¢pynkuuu. ['eomerpuueckuii u  (QuU3MYECKUd  CMBICI
IIPOU3BOJHOM.

[IpousBogubpie  saeMeHTAapHBIX  GyHKUuHA.  DOpMyabl  HaXOXKIACHUS
POU3BOJIHON CyMMBI, POU3BEICHUS U YACTHOTO (DYHKIIUH.

[IpumeHeHne nMpou3BOIHON K MCCiIEeOBaHHUIO (YHKIMHA HA MOHOTOHHOCTb U
sKcTpeMyMbl. Haxoxxaenne HauOoIbIIero 1 HaMMEHbIIEro 3HaueHus (PyHKIIMU Ha
OTpe3Ke.

[IprMmenenne nDPOU3BOMHOM JUIA HAXOXKACHUS HAWIIY4dllIero pEIICHHs B
IPUKIAIHBIX 3aJa4yax, Ui OIPENEIIEHUs CKOPOCTH IIpolecca, 3aJaHHOIo
dbopmyion uimu rpaduKoMm.

[TepBooOpa3znas. Tabnuia nepBooOpa3HbIX.

Wuterpan, ero reomeTpuyeckuii W (Qu3MUECKHil CcMbIca. Bprancienue
uHTerpana no gpopmyne Herorona—JleiiOnura.



IIVIAHUPYEMBIE PE3YJIBTATDBI

OcBoenune yueOHOro mnpeamera «MaTeMaTuka» JIOHKHO O0OECIeyuBaTh
JOCTIKEHUE Ha YPOBHE CPETHEr0 00IIero 00pa3oBaHus CISAYIOMINX TUYHOCTHBIX,
METanpeIMETHBIX U MIPEAMETHBIX 00pa30BaTEIbHbIX PE3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pE3yJIbTaThl OCBOEHHUSI MPOTPaMMbl y4eOHOTO TIpeaMeTa
«MaremaTnka» XapaKTepU3yrTCS:

['paxxnanckoe BocUTaHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIIMK 00YUaIOIIEerocsi Kak aKTUBHOTO
U OTBETCTBEHHOI0 WI€HAa POCCHUUCKOr0 OOINECTBa, MPEACTABICHUEM O
MaTeMaTUYeCKUX OCHOBax ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUI,
IpoLeayp TpakIaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI W TIpP.), YMEHUEM
B3aUMOJICMCTBOBAaTh C COLUMAJIBHBIMA HMHCTUTYTAMU B COOTBETCTBUH C MX
GYyHKUMSAMHY 1 HA3HAYCHHUEM.

[TatproTYECKOE BOCTIMTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKOM IpaxaaHCKOM UICHTUYHOCTH, YBOXKCHUS K
MIPOLUIOMY Y HACTOSIIEMY POCCUMCKOW MAaTEMAaTUKH, HEHHOCTHBIM OTHOLIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKONW MAaTeMaTUYECKOU IIKOJIBI,
K HCIOJBb30BAHUIO 3THUX JOCTHXKEHUW B JPYrMX HayKaX, TEXHOJOTHUSX, cdepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM Ty XOBHBIX LIEHHOCTEN POCCHICKOTO Hapoaa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEJCHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKHU U €SI TEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUMBOTO OYIyIIETO.

DcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHPY, BKIIOYAs 3CTETUKY MAaTEeMaTHUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, pelIeHu, paccy X IEHU;
BOCIPUMMYHUBOCTHIO K MATEMAaTUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

®uU3NYECKOE BOCTIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHATH MaTeMaTHYECKHUE 3HAHUS B
MHTEpecax 37J0pOBOT0 U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3J0pOBBIO (3I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEKUM 3aHITHH U

OT/bIXA, peryJispHas busnueckas aKTUBHOCTB); (bu3nUecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CHOPTHUBHO-030POBUTEIBHOM
JEeSATENBHOCTBIO.

TpynoBoe BociUTaHUE:



TOTOBHOCTBIO K TPYJZly, OCOBHAaHHEM LIEHHOCTH TPYAOIIOOMS; UHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHATILHOM  ACSTENbHOCTH, CBA3AaHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeld mnpodeccnrm W Ppeaqu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TUIAHBI;
TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHYecKoMy OOpa3oBaHHMIO U
caM000pa30BaHUI0 Ha TPOTSHKEHUU BCEHW >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYacTHIO B PEIICHUH NIPAKTUYECKUX 3a]1a4 MaTEMATUYECKON HAIPaBJICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHNUE:

c(OPMUPOBAHHOCTHIO 3KOJOTHYECKON KYJIbTYphl, TMOHHMAHUEM BIIUSHUSA
COLIMAJIbHO-D)KOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHUE IIPUPOJHOM U COLMAIBHOU
Cpelnbl, OCO3HAaHMEM TJIOOATBHOIO XapakTepa HSKOJOTMYECKHX Mpoliem;
OpHEHTAlMEl HAa MPUMEHEHUWE MAaTeMaTHYECKMX 3HAHUW Ui PELICHUS 3a/1ad B
0o0JacTH OKpyXarolmed cpeapl, IUIAaHUPOBAHMS TOCTYNKOB M OLEHKH HX
BO3MOXHBIX ITOCJICJICTBUN I OKPYKAIOIIEH CPEbI.

[HenHocTy HAy4YHOI'O MO3HAHHUS:

c(OpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKHM W  OOIIECTBEHHOW  MPaKTUKH, [OHUMaHUEM
MaTeMaTHYeCKOil HayKH Kak c(epbl 4YeIOBEUECKOH MAESITeTbHOCTH, ITAamoB €€
pPa3BUTUS W 3HAYUMOCTH JUISl PAa3BUTUS LUBWIM3ALWU, OBJAJCHUEM SI3BIKOM
MaTeMaTUKH M MAaTeMaTUYECKOW KyJIbTypOW KakK CpEACTBOM MO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBJISATH IMPOEKTHYK) M HUCCIEAOBATEIBCKYIO AEATEIbHOCTD
WHJIMBUIyaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIE PE3yJbTaThl OCBOCHHS MPOTPAMMBI YU4e€OHOTO TMpeaMeTa
«MaremaTuka XapaKTePU3yOTCSI OBJIaJICHUEM YHHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OClUCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUBHBIMU
OelicmeUsMU, YHUBEPCATbHLIMU Pe2YISIMUBHIMU OellCTNEUAMU.

1)  Vuusepcanvuvie  noznasamenvmuvie  Oeiicmsus,  obecneuusaiom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECco8 ooOyuarowuxcs (oceoenue
Memo008  NO3HAHUS — OKpYJCamweeo  Mupa;  npumeHeHue  J102UHeCcKux,
ucciedo8amenbcKux onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue NqENCTBUS:

e BBIBIIATHh U XapaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEMATUICCKUX
00BEKTOB, TOHATUN, OTHOIIEHWWA MEXIY MOHATUIMH; (HOPMYIUPOBATH
OmpeAeNieHUs]  TOHITHA, YCTAaHABIWBATh CYIIECTBEHHBIH  IMPHU3HAK
KJlaccu(UKauy, OCHOBaHUSA JUisi O0OOOUIEHUS M CpPAaBHEHHUS, KpUTEPUU
IPOBOJAUMOTO aHAIN3a;

e BOCIpPUHUMATH, (opmynupoBaTh U  MNpPeoOpPa3OBHIBATH  CYXKICHHUS:



yTBEpAUTENIbHbIE U OTpULIATENbHbIE, €AUHUYHBbIC, YacTHble M OOIUIUE;
YCIIOBHBIE;

BBISIBISITh ~ MATEMATUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
OpoTUBOpeYHsl B (akTax, AaHHBIX, HAONIONECHUAX W YTBEPKICHUSIX;
npeajaratb  KpUTEPUM U1 BBISIBICHMS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHNI;

JieNaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUYEHUHN, YMO3AKIFOUEHUH 110 aHAJIOTHH;
IIPOBOJUTH CaMOCTOSITEJILHO JOKa3aTeIbCTBA MaTeMaTH4YECKUX
YTBEPKJIECHUN (IIPSIMBIE U OT IMIPOTUBHOIO), BBICTPAUBATh ApryMEHTALMIO,
IPUBOJUTH MPUMEPbl U KOHTPHPUMEpPHI; OOOCHOBBIBaTb COOCTBEHHBIE
CY)KJIEHUS U BBIBOJBL;

BbIOMpATh crnoco0 pemeHus yuyeOHOW 3agaud (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pElICHUs, BBHIOMPATh Hauboyiee MNOAXOASIIIUNA C YUYETOM
CaMOCTOATEIIBHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBbie HCCIICOAO0BATCIbCKUC I[CﬁCTBPIfI:

UCIOJI30BaTh BOMPOCHI KAK MCCIIEOBATENbCKANA MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCH], (UKCHPYIOMIME MPOTHBOpPEYHE, MpolIeMy,
yCTaHaBIMBaTh HCKOMOE€ W  JaHHOE, (QOpPMHUpPOBaTH  THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOJUTH CaMOCTOSTENIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCIIEJOBAHME TII0 YCTaHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
00BEKTa, SBJIEHMS, NPOLECCa, BBIABICHUIO 3aBHCHUMOCTEH MEXKIY
00BbEKTaMHU, SIBICHUSAMHU, IPOLIECCaAMU;

CaMOCTOSITENILHO (pOPMYIMpPOBaTh 000OIIEHNS U BBIBO/BI 110 pe3ybTaTaM
IPOBEAEHHOIO HAONIONEHNUS, UCCIIEJOBAHMs, OLEHUBATh JOCTOBEPHOCTH
NOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOrHO3UPOBAaTh BO3MOXKHOE Pa3BUTHE NPOLECCA, a TAKXKE BBIABUIAThH
IIPEATIOIOKEHUS O €T0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora ¢ nundopmariueii:

BBISIBIIATh JeUIMTHI MHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA
Ha BOIIPOC U JJIsI PELICHUS 3a/1a4u;

BbIOMpaTh ~ MHPOpPMAIMI0 U3  HCTOYHHKOB  PA3JIUYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATH MH(OpMAIUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CTPYKTYPUPOBATh HHPOPMALIUIO, MPEACTABIATh €€ B PA3IMYHBIX (PopMax,
WTIOCTPUPOBATh TpaUUIECKH;

OLICHUBATh HaJEKHOCTh uHpOopMauu 1o CaMOCTOSITEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHUSIM.



2)

Vuusepcanvnvie = KOMMyHUKamueHvle Oelicmsusi,  0Oecneuusaom

CHOPMUPOBAHHOCMb COYUATLHBIX HABLIKOS 00YUAIOUWUXCSL.
OO1eHue:

BOCIIPHHUMATh ¥ (QOPMYJIHpPOBATH CYXKIECHHUS B COOTBETCTBHUU C
YCIIOBUSIMHU | TIEJISIMH OOIIECHHMS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pPCHHSI B YCTHBIX W NMHCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJy peIICHUs 3a/1a4i, KOMMEHTHUPOBATh IMOJTYUYEHHBIN pe3yJIbTaT;

B X0/ OOCY>KIeHHsI 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMBI,
poOIeMBI, perraeMon 3a1a4u, BEICKA3bIBaTh UCH, HAIICIICHHBIC HA TIOUCK
pEIIeHHs; COMOCTaBIATh CBOU CYXICHHS C CYXACHHSIMHU JPYTHX
YYaCTHUKOB JHMANIoTa, OOHAPYXHUBATh Pa3IMYMe M CXOJCTBO IO3HIIUN; B
KOppeKTHOU opMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
MPEACTABIATh  pE3yJbTaThl  PEIICHHUS  3aJa4d,  JKCIEPUMEHTAa,
WCCIICIOBAaHUSI,  TPOEKTa;  CaMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a]1a4 MPE3EHTAIIMU U OCOOCHHOCTEH ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

MOHUMATh W  WCHOJIb30BaTh  MPEUMYyIIECTBA  KOMaHAHOWM U
WHINBUTyIbHON pabOThI pU PEIICHUH YUYeOHBIX 3a/1a4; TPUHUMATH 11ETh
COBMECTHOM JI€ATENIbHOCTH, IUIAHUPOBATH OPraHU3alUI0 COBMECTHOM
paboThI, paclpeaessITh BUIbI padOT, JOTOBapUBATHCS, 00CYKAATh MPOIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBATh B IPYMIOBBIX (popMax padboThl (00Cyk1eHHs], 0OMEH MHEHHIA,
«MO3TOBBIC TITYPMbD» W WHBIC); BBIMOIHATH CBOIO YacTh pPabOTHI H
KOOPJIMHUPOBATh CBOM JIEUCTBHUSI C JPYTUMH UI€HAMU KOMAaH/IbI;
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMH MPOAYKT MO KPUTEPUSIM,
c(hopMyIMPOBAaHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

Vuueepcanonvie  pezynamuenvie oeticmeus, obecneuusaiom

Gdopmuposarue cCMbLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranuzanusi:

COCTAaBJIATH INIaH, AJITOPUTM PCIICHUA 3a1da4H, BBI6I/IpaTB crroco0 peuicHu:A €

y4ETOM UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATH
¥ KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOW MH(OpMAITUH.
CaMOKOHTPOJIb:

BJIaACTh  HaBBIKAMH IM03HABATEILHOU pe(i)JIGKCI/II/I KaK OCO3HaHHA
COBCpHIACMBIX HCﬁCTBHﬁ N MBICIIUMTCIBHBIX IMPOUCCCOB, UX PE3YJIbTATOB;
BIaaCTh crocooamu CaMOITPpOBCPKHU, CaMOKOHTpPOJIA  Iponecca H
pe3yJibTara pCICHUA MaTeMaTHUECKOM 3aga4du,

npcaBuCTb TPYAHOCTH, KOTOPBLIC MOI'YT BO3HHKHYTH IIpH PCHICHHUHU
3aa4d, BHOCHTb KOPPCKTHUBBI B HOCATCIBHOCTbL HA4 OCHOBC HOBLIX



00CTOSTENBCTB, JAHHBIX, HANJACHHBIX OITUOOK, BBISBICHHBIX TPYAHOCTEH;

e OIICHMBAaTh COOTBETCTBHE pe3yJibTaTa LEId U YCIOBUSM, OOBSICHATH
MPUYMHBI JIOCTHXKEHUSI WIM HEJOCTUKEHUS PE3yJIbTAaTOB JESATEIbHOCTH,
HAXOJUTh OIMUOKY, JaBaTh OIICHKY IPHOOPETEHHOMY OTIBITY.

IHNPEJMETHBIE PE3YJIbBTATBI

OcBoenune yueOHOTO Kypca «Anredpa M Hadajga MaTEMaTHYECKOTO aHATN3a»
Ha ypOBHE cpeaHero oOmiero oOpa3oBaHHS JOKHO 00ecrednBaTh JOCTHIKCHHE
CJIEYIOIINX MPEMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB:

10 KIIACC

Yucia 1 BIYMCICHUSA

OnepupoBaTh NOHATHUAMH: PpALMOHAIBHOE U JEWCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHASI U JIECATUYHASL POOb, TIPOLIEHTHI.

Beimmonuare  apudmernyeckue  omnepanuu ¢ palMOHAIBHBIMU U
JEUCTBUTEIILHBIMU YHCIIAMU.

BrimonHsaTh TpUOIMKEHHBIE BEIYUCICHUS, UCTIONB3YS MPaBUiia OKPYTICHUS,
JIeJIaTh IPUKUAKY U OLIEHKY Pe3yJIbTaTa BEIYMCIICHUMN.

OneprpoBaTh MOHATUSMHU: CTENEHb C LEIbIM IIOKa3aTeleM; CTaHJIapTHas
dopma 3amucu JEUCTBUTEIBHOTO YMCIA, KOPEHb HATypaJIbHOM CTENEHU;
WCIIOJIB30BATh MOAXOAATIYI0 (hOPMY 3alliCH NCUCTBUTEIBHBIX YUCEN IS PEIICHUS
MIPAKTUYECKUX 3a7a4 U MIPEICTABICHUS JAHHBIX.

OnepupoBaTh NOHATUSIMHU: CUHYC, KOCUHYC U TAHT€HC MPOWU3BOJIBHOTO YIJIA;
WCII0JIh30BaTh 3alUCh MPOU3BOJILHOTO yTIJIa uepe3 oOpaTHhIE TPUTOHOMETPUUECKHE
GyHKUUU.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MOHATHUSIMU: TOXIECTBO, YPaBHEHHE, HEPABEHCTBO; ILIEJIOE,
palHOHAIIBHOE, UPPALMOHATIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUUECKOE
YpaBHEHUE;

Brinonuare npeoOpa3zoBaHus TPUTOHOMETPUUYECKUX BBIPAXKEHUM U pelIaTh
TPUTOHOMETPUUECKUE YPABHEHUS.

BoinonssaTe mpeoOpa3oBaHUs IIENIBIX, PAIMOHAIBHBIX U HPPALMOHAIBHBIX
BBIDQXKEHUI W  pelaTh OCHOBHBIE THIBI  LEJbIX, PpPAalUOHAIBHBIX U
MPpalMOHAIBHBIX YPABHCHUN U HEPABEHCTB.

[IprmMeHTh ypaBHEHUSI M1 HEPABEHCTBA JUISl PEIICHUS MATEMATHYECKUX 3a7a4
U 3a]1a4 U3 PA3TMYHbBIX 00JIaCTe HAYKH U PEATTbHON KU3HH.

MopenupoBaTh pealibHble CUTyalldd Ha A3bIKE aireOpbl, COCTaBJISATh
BBIDQKCHUS, YPABHEHUs, HEPABEHCTBAa IO YCIOBHUIO 3aJlauyd, HCCIEA0BAThH



IOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM alllapara anreopsl.

DOyHKUUM U TpaduKu

OnepupoBath MOHATUAMU: (YHKLHUS, CIOCOOBI 3a1aHus (PYHKIUHU, 001acTh
OTpeAeNiCHUs] M MHOXECTBO 3HAYeHUH (QyHKIHH, TpaduK (QYHKIHH, B3aHUMHO
oOpaTHbIe (PYHKITUH.

OnepupoBaTh MNOHATUAMM: YETHOCTh M HEYETHOCTh (YHKUUHU, HYJIU
(GyHKUIMU, TPOMEKYTKHA 3HAKONIOCTOSIHCTBA.

Hcnonb3oBathk rpaduku GyHKIMMA 1715 pellIeHNs YpaBHEHUH.

Crpouts 1 4unuTaTh rpaQuKu JTUHEHHONW (QYHKIMH, KBaIPATUIHONW (PYHKIIHH,
CTENIEHHOMN (PYHKIIMH C LEJIBIM MOKa3aTelIeM.

Wcnonp3oBate rpaduku (QYHKUMH JUIsl  MCCIEAOBAaHUS IPOLIECCOB MU
3aBUCUMOCTEH MpHU PElIeHUH 3a/1ay U3 JPYTUX y4eOHBIX MPEIMETOB U pealbHOU
KU3HH; BbIpaXkaTh (OpMyIaMu 3aBUCUMOCTH MEK/y BEIIMUYMHAMHU.

Havayia MaTeMaTH4eCKOr0 aHAJIN3a

OnepupoBaTh MNOHSTUSAMM: IOCIEIAOBATEIBHOCTh, apupMeTHUecKas U
reoMeTpruYecKas IPOTrPECCU.

OnepupoBaTh MOHATUAMH: OECKOHEYHO YOBbIBaloIas reoMeTpuuecKas
porpeccusi, cyMMa 0€CKOHEYHO yOBIBAOIIEH r€OMETPUUECKON MPOTrPECCUH.

3amaBaTh NOCIEA0BATENBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcrnons30BaTh CBOMCTBA MOCIEN0BATEIBHOCTEN U MPOIPECCUNA JUISl pEIIEHUS
peanbHBIX 3a]1a4 MPUKIIATHOTO XapaKTepa.

MHosxecTBa U JIOTMKA

OnepupoBath MOHATUAMH: MHOKECTBO, ONIEPAaLlUH HAJl MHOKECTBaMHU.

Hcnonbs30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar Julsl  ONUCAHUs
pEaJIbHBIX MPOLECCOB M SBJICHUH, NpPU PELIEHUH 3a7ad U3 JPYrHX Y4eOHbIX
IPEeIMETOB.

OnepupoBarb  MOHATHUSIMMU: ONpEJeNIeHHe,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KJIACC

Yucia 1 BBIYMCICHUSA

OnepupoBaTh TMOHATUSMH: HaTypaJbHOE, IEJI0€ YHUCIO; UCIOIb30BaTh
MPU3HAKU JICIMMOCTH LIEJbIX YHCEN, PA3JIOKECHUE YMCIIA HA MPOCTHIE MHOXKUTEIN
JUISL PELLICHUS 3a7a4.

OneprpoBath MOHITUEM: CTENIEHD C PAIMOHATBHBIM MTOKA3aTEJIEM.

OnepupoBath MOHATUSAMU: JorapudM 4KCIIa, AECCITHUYHBIE M HATypaJbHbIE
Jaorapu(pMsl.

YpaBHeHUS U HEPABEHCTBA

[IpumeHaTh CBOWCTBA CTEMEHU Ui NPeoOpa3oBaHMs  BBIPAKCHUMN;



OIIEPUPOBATh IOHATHUAMU: IIOKA3ATEIBHOE YPABHEHHME M HEPABEHCTBO; peEIIaTh
OCHOBHBIE THUIIbI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoinonHaTe  mpeoOpa3oBaHusi  BBIPAKEHHM, COAEpKaUIUX JIOrapuMbl;
ONEepUPOBATh MOHATUSAMU: JIOTAPU(PMHUUECKOE YPAaBHEHHUE U HEPABEHCTBO; PEIIATh
OCHOBHBIC THUIIBI JIOTAPU(PMHUUECKUX YPaBHEHUN U HEPABEHCTB.

Haxoaute pemenus npocTelnx TPUTOHOMETPUYECKUX HEPABEHCTB.

OneprpoBaTh NMOHATHUSMU: CUCTEMA JIMHEHMHBIX YPaBHEHHU U €€ pELICHUE;
WCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHNUN JUIS PELIEHUS MPAKTUYECKHUX 3a4ad.

Haxonuts peuieHus mpoCcTeNInNX CUCTEM M COBOKYIMHOCTEW pallMOHAIbHBIX
YPAaBHEHUW U HEPABEHCTB.

MopenvupoBaTh pealibHble CUTyalldd Ha A3bIKE aireOpbl, COCTaBJISATh
BBIDAXKECHUS, YPAaBHEHMS, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHIO 3a/a4H,
UCCJIEI0BATh MOCTPOEHHBIE MOJIENHU C UCIOJIb30BAHUEM anmnapara aareOpslL

DYyHKIUU U TPaPUKHU

OnepupoBaTh TMOHATUAMH: TepUOAUYECKas  (QYHKIHSA, MPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMM, TOYKHM OJKCTpeMyMma (QYHKIUHU, Haubonbliee U
HauMeEHbIlee 3HayeHuss (QYHKUUM Ha MPOMEXYTKE; HCIOJIb30BaTh WX s
UCCIIeI0BaHUs (PYHKIMH, 3aJaHHON rpa)uKOM.

OnepupoBaTh MOHATUSIMH: TpadUKU TMOKA3aTENbHOMW, JOTrapu(PMUIECKON U
TPUTOHOMETPUUECKUX (PYHKIUN; U300paxaTh UX HA KOOPAMHATHOW MIIOCKOCTH U
UCIIOJIb30BaTh JJIsl PELICHNS] YPAaBHEHU U HEPABEHCTB.

N300paxxath Ha KOOPAMHATHOW MIIOCKOCTH T'paUKu JTUHEHHBIX ypaBHEHUI
Y UCIIOJIb30BaTh UX JUIA PELICHNs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnons3oBath rpaduku (QYHKIMM Uil HMCCIEAOBAaHUS MPOLIECCOB U
3aBUCUMOCTEH U3 APYruX y4eOHBIX TUCIHUTIINH.

Havana MaTeMaTH4eCKOro aHajamn3a

OnepupoBaTh MOHSATUAMU: HENpPEpbIBHAS (PYHKIIMS; MPOU3BOAHAS (DYHKIIUU;
UCIIOJIb30BATh TEOMETPUUYECKUN ¥ (PU3HUECKUI CMBICI MPOU3BOTHOM JJISI pEIICHUS
3a/1ad.

Haxonutb npou3Bo/iHbIE AI€MEHTAPHBIX GYHKIUNA, BBIYUCIISATH TPOU3BOAHBIC
CYMMBI, TPOU3BEJIEHUS, YACTHOTO (PYHKIUH.

Hcnonb30BaTh NPOU3BOJHYIO ISl MCCIIEIOBAaHUS (PYHKIMHM HA MOHOTOHHOCTh
U 3KCTPEMYMBI, IPUMEHSATh PE3YyJIbTaThl UCCIEAOBAHUS K IOCTPOCHUIO TPapUuKOB.

Hcnonb30BaTh NpPOU3BOAHYIO Uil HAXOXKIAEHUS HAWIYUIIEro pEIICHUS B
NPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-3KOHOMHYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATHSMHU: TEpBOOOpa3Hasi W  HMHTErpay; IOHUMATh
reOMETPUUYECKUN U PUBNYECKUIN CMBICT UHTETpaa.

Haxonuth mepBooOpa3HbIe 3JIEMEHTAPHBIX (PYHKIUMN; BBIYUCISATH UHTETPAl
no ¢opmynie Hetorona—JleiiOuua.



Pematsn IIPUKIaIHbIC 3aJa4i, B TOM 4YHCIIC COLHUAJIbHO-3KOHOMHYCCKOI'O H
q)HBI/I‘leCKOFO XapakTepa, CpeaACTBAMU MATEMATHYCCKOI'O aHAJIN34d.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
Ne HaunMeHoBaHMe pa3/ie/ioB U TeM KoimyecTBo yacos DJIEeKTPOHHbIE
n/n MPOrpaMMbl Bcero Kontpoabubie | IlpakTtuueckue | (uudposbie)
padoThl padoThbI oOpa3oBaTe/ibHbIE
pecypchl
1 MHokecTBa pallMOHAIIBHBIX U 14 1 bubmmoreka [IOK
JEUCTBUTENLHBIX YHCcel. PalmoHanbHbIe https://m.edsoo.ru/1568aba3
YpaBHEHHUS U HEPABEHCTBA
2 Oyuknuu U rpaduku. CTeneHs ¢ HelbM 6 bubnnorexa [JOK
MoKa3aTeyieM https://m.edsoo.ru/1568aba3
3 ApudmeTrdeckuii KOpeHb N—0i CTETICHH. 18 1 bubmuoreka [JOK
HppaumronanbHble ypaBHEHHUS] M HEPABEHCTBA https://m.edsoo.ru/1568aba3
4 Dopmysl 22 1 bubnuorexa [IOK
TpUroHoMerpuu. Tpuronomerpuyeckue https://m.edsoo.ru/1568aba3
YpaBHEHHUS
5 [TocnenoBaTeIbHOCTH U TPOTPECCUH 5 bubnuorexa [JOK
https://m.edsoo.ru/1568aba3
6 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTU3aIUs 3 1 bubmmoreka [JOK
3HAHUU https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
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11 KITACC

Nenn/m | HaumeHoBaHme pa3esioB M TeM KoanuecTBo yacos JIeKTPOHHbIE
NMporpaMMbl Bcero Kontpoabubie | IlpakTtuueckue | (uudposbie)
padoTsbI padoThI o0pa3oBaTe/bHbIE
pecypchl
1 CreneHs ¢ pallMOHaIbHBIM [TOKA3aTEIEM. 12 1 bubnuorexa [IOK
[TokazarenpHas GyHknwus. [lokazarenbHbIe https://m.edsoo.ru/f1 1 c4afd
ypaBHEHHUS U HEPABEHCTBA
2 Jlorapudmmueckas QyHKIUS. 12 bubnnorexa [JOK
Jlorapudmuueckue ypaBHeHUS U https://m.edsoo.ru/f11c4afd
HEPaBEHCTBA
3 Tpuronomerpuueckre QyHKIIUN U UX 9 1 bubmuorexka [JOK
rpaduku. TpuroHomMeTprIecKue https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
4 [IpousBognas. [IpumeHnenne npou3BOIHOM 24 1 bubnmoreka [JOK
https://m.edsoo.ru/f1 1 c4afd
5 HuTterpan u ero npuMeHeHUs 9 bubnnoreka [JOK
https://m.edsoo.ru/f11c4afd
6 CucrteMbl ypaBHEHHI 12 1 bubnuoreka [JOK
https://m.edsoo.ru/f11c4afd
7 Harypasnbnblie u 1ienbie gyucia 6 bubnuorexa [JOK
https://m.edsoo.ru/f11c4afd
8 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 18 2 bu6nuoreka [JOK
3HAHUU https://m.edsoo.ru/f1 1 c4afd
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0
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INPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM

OCBOEHHS OCHOBHOM OBPA30BATEJBHOW ITPOT'PAMMBbBI

10 KJIACC
Kon IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
NMpoBePsSieMOro o0pa3oBaTe/IbHOM MPOrpaMMbl CpeHero 001ero 0opa3oBaHusi
pe3yJibTaTa
1 Uucna u BBIYUCIICHUS
1.1 OnepupoBaTh NOHATUSAMM: PALMOHAIBHOE U JEHUCTBUTEIBHOE YUCIIO,
OOBIKHOBEHHAsI U JIECATHYHAs APOOb, TPOLEHTHI
1.2 BreimonuaTe  apupMeTHUEeCKHEe ~Omepaluud ¢ pPalMOHAIBHBIMH U
JNEHCTBUTENBbHBIMU YHCIIAMU
1.3 BoeimonuaTe  mpHOMMKEHHBIE — BBIYMCIICHHWS, HUCIOJB3ysS  TpaBHia
OKpYTJICHUS, IeJIaTh IPUKUIKY U OILICHKY PEe3yJIbTaTa BRIYUCICHUN
1.4 OrnepupoBaTh MOHATUSIMHU: CTENEHB C IIEJIBIM MTOKa3aTesieM, CTaHIapTHAas
dbopma 3anucu IeHCTBUTENBHOIO YUCIA, KOPEHb HATYPaJIbHOM CTENEHH;
UCTIONB30BaTh MOIXOISAIIYI0 (POPMY 3alUCH JEHCTBUTEIBHBIX YHCET IS
pelIeHus: TPaKTHUECKUX 3a7a4 U MPEeCTaBIECHUs JaHHbBIX
1.5 OnepupoBaTh MOHATUSAMH: CHUHYC, KOCUHYC W TaHTE€HC IMPOU3BOJIHLHOTO
yIja; HCIOJIb30BaTh 3aMUCh IPOU3BOJIBLHOTO yria dYepe3 oOpaTHbIE
TPUTOHOMETpHUYECKUE (DYHKIIUU
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 OrniepupoBaTh NOHIATUSMU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO, 1IEJI0E,
panoHaIbHOE, UppalMOHATILHOE ypaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPABHEHHE
2.2 BeimonHsATE  TIpeoOpa3oBaHUs TPUTOHOMETPUYECKUX BBIPAKCHHH U
pemaTh TPUrOHOMETPUYECKHUE YPaBHEHUS
2.3 BrImonHATE TpeoOpa3oBaHus 1ENIbIX, PAIIMOHATBHBIX U HPPAIMOHATBHBIX
BBIDOXKEHUM M peElIaTb OCHOBHBIE THIbI UENbIX, PAUUOHAIBHBIX U
UpPpalMOHATIbHBIX YPAaBHEHHUH U HEPABEHCTB
2.4 [IpuMeHsATh ypaBHEHHUS WU HEPABEHCTBA JUIsl PEIICHUS] MaTEMaTUYECKHUX
3a/1a4 U 3a/1a4 U3 pa3Iu4HbIX 00J1acTell HayKu U peaibHON KU3HU
2.5 MonenupoBaTh peanbHbIe CUTyallUd Ha SI3BIKE anreOpbl, COCTaBIATh
BBIPKEHMSI, ypaBHEHUS, HEPABCHCTBA 10 YCJIOBUIO 3aJ1a4H, UCCIIEI0BATh
MOCTPOCHHBIE MOJIEIU C MCIIOJIb30BAHUEM alllapara anreopbl




3 OyHKIUHN U TpapUKU

3.1 OnepupoBaTh MOHATHAMH: (PYHKIHS, CHOCOOBI 3adaHusd (YHKIUH,
o0nacTh OmpeleNneHuss W MHOXKECTBO 3HaueHMH (yHKIMH, Tpadux
GbyHKIMH, B3aUMHO 00OpaTHbIE (PYHKIUH

3.2 OnepupoBaTb NOHATHUSAMM: YETHOCTh M HEUYETHOCTh (YHKIMH, HYIU
(GYHKIMH, TPOMEKYTKH 3HAKOIOCTOSIHCTBA

33 Hcnonb3oBate rpaguk GyHKIUHN 11 pelieHus ypaBHEHUN

34 Ctpoutb u uuTaTh rpauKu JUHEHHOW (YHKIUH, KBaJApaTHUYHOMN
(GyHKINY, CTeNeHHON (QyHKIMH C IIeTTBIM TIOKa3aTeleM

3.5 Ucnonws3zoBate rpaduku (GyHKOWA IS HCCICIOBAHUSA TMPOIECCOB U
3aBHCUMOCTEH NMpHU pEIICHUH 337ad U3 APYTUX y4eOHBIX MPEIMETOB U
peaNbHOM JKWM3HM, BbIpaXaTb (OpPMyIaMH 3aBUCHUMOCTH  MEXKIY
BEJIMYMHAMU

4 Hauana maTtemaTuyeckoro aHanusa

4.1 OnepupoBaTh MOHATUAMHU: MOCJIEIOBATEIBHOCTh, apudMeTHuecKass u
reoMeTpHuuecKas porpeccun

4.2 OnepupoBaTh MNOHATHAMHU: OECKOHEYHO YOBIBaIOLIasi IeOMETpHUYecKast
mporpeccusi, CyMma OECKOHEYHO  yOBIBAIOIIEH  TE€OMETPHUYECKOM
IIpOrpeccuun

4.3 3amaBaTh OCIEOBATEIHHOCTH PA3IMYHBIMH CTIOCOOaMHU

4.4 Hcnonp3oBaTh CBOMCTBA IIOCIEAOBATENIBHOCTEM U IPOTPEeCCUd s
pelIeHns pealibHbIX 3a]a4 MPUKJIaJHOTO XapaKTepa

5 MHokecTBa U JIOTUKA

5.1 OnepupoBaTh NOHATHUAMHI: MHOXECTBO, ONE€pAIH HaJl MHOXKECTBAMH

5.2 Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar JUlsl  ONMCaHUS
peaNbHbIX MPOLECCOB W SBJICHWM, NpU pELIEHUH 3a7ad M3 JIpYyrux
yu4eOHBIX IPEAMETOB

5.3 OnepupoBaTh  TMOHATUAMH:  ONpEJACNIEHHWE, TEopeMma,  CIEACTBUE,
JI0Ka3aTeIbCTBO

11 KJIACC
Kon IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
MPOBEPAEMOro o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero o01mero 06pa3oBaHus

pe3yiabrarta




Yucia U BEIYMCIIEHUSA

1.1

OnepupoBaTh MOHATHUSMU: HATYpaIbHOE, IIEJIO€ YHCIIO; HCIIOIh30BaTh
MPU3HAKU JEIMMOCTU IEJIbIX YMCEeJ, Pa3joKeHHE 4YHCiia Ha MPOCThIE

MHOXUTCIIN OJId PECIICHUA 3a1a4

1.2

OHCpI/IpOBaTL MOHATHUEM: CTCIICHDb C pAllMOHAJIBHBIM IMOKAa3aTCJICM

1.3

OHepI/IpOBaTB IIOHATUAMU: J'IOFapI/I(i)M qHuciJia, JCCATUYHBIC n

HaTypaJbHbIE JOrapu(pMbl

YpaBHEHHS 1 HEPABEHCTBA

2.1

[TpumeHsTh CBOMCTBAa CTENEHM MJIsi MNPeoOpa3oBaHMs BbIPAKEHUH,
ONEepUpPOBaTh MOHATHAMH: IOKAa3aTEJbHOE ypaBHEHHE W HEPABEHCTBO;

pemaTh OCHOBHBIC THUIIBI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

2.2

BoimonHsaTe mpeoOpazoBaHusl BBIPAXKEHHUM, COAEpKALIUX JIOTapU(PMBbL;
OINEepPUPOBATH MOHATUAMMU: JIOTapU(PMUUECKOE YPaBHEHUE U HEPABEHCTBO;

pelaTh OCHOBHBIE TUIIBI JOTapU(PMHUUECKUX YPaBHEHUI U HEPABEHCTB

23

Haxoaute peliCHus HpOCTCfII.HHX TPUTOHOMCTPUYICCKUX HCPABCHCTB

24

OnepupoBaTb NOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH U €€
peLICHUE; UCIOJIB30BAaTh CUCTEMY JIMHEWHBIX YPAaBHEHWUM I PEILICHUS

MPAKTUYCCKUX 3aaa4

2.5

Haxoaute peliCHus HpOCTeP'IHII/IX CUCTEM 151 COBOKyHHOCTeﬁ

palMOHAIBHBIX YPABHEHUI U HEPABEHCTB

2.6

MO,ILCJ'II/IpOBaTL pPCAIbHBIC CUTYyallUW Ha A3BIKC aJ'IFe6pLI, COCTaBJIATH
BBIPpAXKCHUSA, YPaBHCHHA, HCPABCHCTBA U CUCTEMBI 110 YCJIOBHIO 3aaa4H,
HCCIICAO0BAaTh IMOCTPOCHHBIC MOJACIN C HCIIOJb30BAHHUEM alIiapara

anreopsl

OyHKIMK U TpaduKu

3.1

OnepupoBaTh MOHATHSMM: TepHOAMYECKas (QYHKLUSA, MPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOUKH SKCTpeMyMa (DyHKLUH, HAuOoJbllee U
HanMeHbIlee 3HaYeHUsI (PYHKIIMM Ha MPOMEXKYTKE; MCIIOIb30BaTh UX JUIS

uccreoBaHus (PyHKIUH, 3aJaHHOI rpadukomM

3.2

OnepupoBaTh MOHATUSAMH: TPAPHUKH ITOKA3aTEIbHOMU, JIOTapUPMHIECKON 1
TPUTOHOMETPUUYECKUX (PYHKIMI; H300pakaTb HMX Ha KOOPIMHATHOM

IUIOCKOCTH Y UCIIOJIB30BATH VIS PEIICHUS] YPABHEHNUI U HEPABEHCTB

33

N3o00paxaTh Ha KOOPAMHATHOM TMJIOCKOCTH TpaduKd JTHHEHHBIX
ypaBHEHUW W UCIOJIb30BaTh HMX ISl PELICHUS CHUCTEMBbI JIMHEWHBIX

ypaBHEHUU

3.4

Hcnons3oBate Tpaduku (QYHKIUNA I UCCICIOBAHHS IPOILIECCOB H




3aBUCUMOCTEH U3 APYTUX YUEOHBIX TUCIHIINH

4 Haganma maTeMaTn4ecKoro aHanmsa

4.1 OnepupoBaTh MOHATUSAMH: HENpepbiBHAas (YHKIMS, MPOU3BOJHAS
(GYHKIIMHM; HCIIOJIb30BATh TE€OMETPUYECKUN U (PU3NYECKUH CMBICI
IIPOM3BOJHOMN JUIsl PELIECHNUS 3a1a4

4.2 Haxoauth  mpou3BOJHBIE  IJEMEHTApHBIX  (PYHKUMHA, BBIYUCISTH
IPOM3BOJIHBIE CYMMBI, IIPOU3BEIEHHS, YACTHOTO (DYHKIIUN

4.3 Hcnonp30BaTh MPOU3BOJIHYIO JUIA  MCCIEAOBaHUS (DYHKIMM Ha
MOHOTOHHOCTb U DKCTPEMYMBI, IPUMEHATH PE3YyJIbTaThl UCCIAEAOBAHUS K
MOCTPOEHHUIO rpapuKoB

4.4 Hcnonp30BaTh NPOM3BOJHYIO JUISl HAXOKIEHHUS HAWITYULIETrO0 PELICHUS B
MIPUKJIATHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKHX, 3a7auax

4.5 OnepupoBaTh MNOHATHAMHU: IEpPBOOOpa3Has M MHTErpaj; IHOHUMATh
FeOMETPUYECKUN U (PU3UYECKUN CMBICT UHTErpajia

4.6 Haxonute mnepBoOOpa3zHble 3JIE€MEHTApHBIX  (YHKUUH, BBIYUCIATDH
uHTerpai no gopmyie Hototona — Jleitbuuia

4.7 Pemarp npukianHele 3a1auu, B TOM YHCIIE COLUAIBHO-3KOHOMUYECKOIO

U pU3MUECKOro XapakTepa, CpeiICTBaMH MaTEMATUYECKOTO aHaIHN3a




HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC
Ko IIpoBepsieMblii 371eMeHT COAEPKAHUSA
A
1 Uucna v BBIYUCTIECHUS
1.1 Panyonanenbple  yncna. OOBIKHOBEHHbIE M JECSATUYHBIE JAPOOH, IPOLEHTHI,
OCCKOHEYHBIE  TMepUoAMYEecKHue  1Ipodu.  Apudmerudeckue  omepamuud ¢
palMOHATIBHBIMU YHUCIIAMH, PeoOpa30BaHUs YMCIIOBBIX BbIpaxkeHui. [Ipumenenue
Ipobeil M MPOLEHTOB JUIsl PELIEHUS MPUKIATHBIX 3a]ad U3 Pa3jIMuHBbIX OTpaciei
3HAHUM U peabHOMN KU3HU
1.2 [eiicrBurenpHple  uyucia.  PanMoHanmpHble M MppalMOHAIbHBIE — YHUCIA.
Apudmernueckue omnepanuuu C JACUCTBUTEIbHbIMM uuciaaMu. [IpuOmmxéHnble
BBIUHCIICHMS], [TpaBUJIa OKPYIJIEHUS, IPUKHJIKA U OLIEHKA pe3y/ibTaTa BbIUKNCICHUM
1.3 Crenenp ¢ nenbiM nokasaresneM. CraHgapTHas (opma 3anucu ASHCTBUTEIHLHOTO
yucna. VMcnonbs3zoBanue noaxoasuei GopMbl 3alUCH JIEHCTBUTENBHBIX YHCEN AJIs
pEILIEeHNs MPAKTUYECKUX 3a7a4 U IPEJCTABICHUS JaHHbBIX
1.4 ApudpmeTnueckuii KOpeHb HaTypajdbHOW cTeneHH. [leficTBus ¢ apupMeTHUECKUMHU
KOPHSIMM HaTypajIbHON CTEIIEHH
1.5 CuHyc, KOCHMHYC M TaHI€HC 4YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YNCJIOBOIO apryMeHTa
2 YpaBHEHMsI 1 HEPABEHCTBA
2.1 ToxnecTBa U TOXK/IECTBEHHbIE TPe0Opa30BaHUs
2.2 [TpeobpazoBanme TPUTOHOMETPHUIECKUX BBIpKCHHIA. OcHoBHBIE
TPUTrOHOMETpHUUYECKHE (HOPMYIIBI
2.3 YpaBHeHue, KOpeHb YypaBHeHUA. HepaBeHCTBO, pemieHue HepaBeHCTBA. MeTon
MHTEPBAJIOB
24 Pemenue neibix 1 JpoOHO-pallMOHAIBHBIX YPAaBHEHUIN 1 HEPABEHCTB
2.5 Pemenne nppannoHaaIbHbIX YPaBHEHUN 1 HEPABEHCTB
2.6 Pemenuie TpUroHOMETpUUECKUX YpaBHEHUIN
2.7 IIpuMeHeHne ypaBHEHUH U HEPABEHCTB K PELICHUIO MaTEMaTUYECKUX 3aJa4d U 3a7a4
U3 pa3IMuHBIX 001acTel HayKH U peallbHOM JKU3HU
3 OyHKIMK U TpaduKH
3.1 @Oyukiys, cnocoObl 3amanus ¢yHkiun. ['paduk ¢yHkumu. B3ammuo oOparHBIC
byHKIAHA
3.2 OOnactp ompeneneHus W MHOXKECTBO 3HaueHWH ¢yHkumu. Hymm Qyskimm.




[TpomexyTKH 3HaKONOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKLIUU
3.3 Crenennast (yHKOMS C HaTypalbHBIM W II€JBIM TOKaszaTeneMm. EE cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOpHS 71-0U CTETICHH
34 TpuronomeTrpuyeckasi OKpy>KHOCTb, ONpPEJEICHUE TPUTOHOMETPUUECKUX (PyHKIUN
YHUCJIOBOI'O apryMEHTa
4 Havana matemaTndeckoro aHaiansa
4.1 [TocnenoBatenbHOCTH, CHOCOOBI 3aJaHMs IOCIENOBaTEIbHOCTEH. MOHOTOHHBIE
MOCIIeI0BATEIbHOCTH
4.2 ApudmeTrndeckass U TeoMeTpUuecKas mporpeccud. beckoHeuHO yOBIBaroIIas
reomeTpuueckas mporpeccusi. Cymma OECKOHEYHO YOBIBAIOIIECH T€OMETPHUYECKOM
nporpeccuu. PopmMyra CIOXKHBIX MOPOUEHTOB. Mcmoiab30BaHME OPOrpeccuH AJis
pellIeHUs pealibHBIX 3a]a4 MPUKIAIHOTO XapaKTepa
5 MHoOkecTBa U JOTUKa
5.1 MHoxecTBO, omeparuu Haja MHOXecTBamu. [lmarpammel Diiepa — Benna.
[IpuMeHeHHEe TEOPETUKO-MHOXKECTBEHHOIO arlfapata s OMNHCAaHUSl PEealbHbIX
MIPOIIECCOB U SBJICHUM, PU PEIICHUH 3a7a49 U3 APYTUX yIeOHBIX MPEIMETOB
5.2 Onpenenenue, Teopema, CIEACTBUE, 10OKA3ATEIbCTBO
11 KUIIACC
Kon ITpoBepsiemMblii 3JIEMEHT COJePKAHUSA
1 Yucna u BBIYUCICHUS
1.1 Harypanbnble u nensle yncna. [Ipu3Haku AenMMOoCTH HEIbIX YUCE
1.2 CreneHsb ¢ pallmoHAIBHBIM MTOKa3zareiaeM. CBOWCTBA CTEIIEHU
1.3 Jlorapudm uuncna. Jlecaruunbie 1 HATYpaIbHBIEC JTOTapU(OMBI
2 YpaBHEHUsI U HEPABEHCTBA
2.1 [TpeoOpazoBanme BhIpaXEHUH, COIEPIKAIINX JOTaprUPMBbI
2.2 [TpeoOpa3oBaHue BEIpAXKEHU, COEPIKAIIUX CTENIEHHU C PAIlMOHATHHBIM
MoKa3aTeseM
23 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [TokazarenbHbIe YpaBHEHUSI 1 HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHUs] 1 HEPABEHCTBA
2.6 CucteMbl JUMHEWHBIX ypaBHEHWH. PellleHMe NPUKIAIHBIX 3alad C IOMOUIBIO
CHUCTEMBI JIMHEVHBIX YPaBHEHUI
2.7 CucreMbl U COBOKYITHOCTH PallMOHAJIBHBIX YPAaBHEHUN U HEPABEHCTB
2.8 IIpuMeHeHre ypaBHEHUH, CUCTEM U HEPABEHCTB K PEILICHUIO MaTEMaTUUECKHX 3a]a4




¥ 33/1a4 U3 Pa3InYHbIX 00JIacTe HAYKH U peaNbHOM KU3HU

3 @OyHKIMU U TpaduKu

3.1 Oynkus. Ilepuognueckue ¢yHkuuu. IIpomMexyTKM MOHOTOHHOCTH —(DYHKITUH.
MakcuMymbl ¥ MUHUMYMBbI (pyHkuuud. HauGomnbliee u HauMeHblee 3Ha4YCHHE
(GYHKLIHU Ha IPOMEXKYTKE

3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U IpapuKu

33 [Toka3zarenbHas u norapupmudeckas GyHKINH, X CBONCTBA U TpapUKH

34 Hcnonp3oBanue rpadukoB GyHKIUHN A peLIEHUs] YPaBHEHUI U TMHEHHBIX CUCTEM

3.5 Hcnonb3oBanue rpadukoB  GyHKIMA A8 MCCIENOBaHMUSA  MPOLECCOB U
3aBHCHUMOCTEH, KOTOpBhIE€ BO3ZHUKAIOT MpPH PEIICHUH 33Jad M3 JPYruX Y4eOHBIX
IIPEIMETOB U PEAJIBHOM JKU3HU

4 Hagana maTeMaTn4ecKoro aHanusa

4.1 HenpepsbiBHble pyHKIUN. METOA HHTEPBAIOB /JIs pEIICHUs] HEPABEHCTB

4.2 [TpousBoanas ¢pyukiuu. ['eomerpuueckuii 1 GU3NYECKUIl CMBICI IPOU3BOIHOM

4.3 [TpousBosHble 31eMeHTapHBIX (yHKIMH. DOpMysbl HAXOXKAECHUS IMPOU3BOIHOM
CYMMBI, IPOU3BEJCHUS U YACTHOTO (DYHKIIUI

4.4 [IpuMeHeHHe TPOM3BOAHOM K MCCIENOBAHUIO (YHKIMH Ha MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxieHne HanOoJbIIero U HaMMEHbIIEro 3Ha4eHUs (QyHKIUU Ha
OTpEe3Ke

4.5 [IpumeHeHne NpoU3BOAHOM Ul HAXOXKJIEHUS! HAWTYYIIEero peuieHus B MPUKIIAAHbIX
3ajjayax, s ONpeeNeHHs CKOpOCTH Tpolecca, 3aJaHHOro QopMmynoil wuiau
rpaduxom

4.6 ITepBooOpasHas. Tabnuia nepBooOpa3HbIX

4.7 WuTerpain, ero reoMmeTpuueckuil M pusnueckuii cmpica. Borurcienue nHTerpaia mno

dbopmyne Hetorona — JlelibHuma




IHPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHHUA K
PE3YJIbTATAMOCBOEHUS OCHOBHOI OBPA3OBATEJILHOI
HHPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA30BAHUA

Kon
npoBepsieMo
ro
TpeOOBaHUS

IIpoBepsiemble TPeGOBaHUS K MPeAMETHBIM Pe3yJbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpamMMbl CpeIHero 0011ero
o0pa3zoBaHust

1

Brnanenue MetonaMu J0Ka3aTeNbCTB, AITOPUTMAMH PEIICHUS 3a]a4; YMEHHE
(GbopMyIHpOBaTh W ONEPHUPOBATH TMOHITHUSMHU: ONpEACICHHE, aKCHOMa,
TeopeMa, CJIEJCTBHE, CBOMCTBO, MPHU3HAK, J0KA3aTENbCTBO, PaBHOCHIIbHBIC
(hopMyITUPOBKM; TIPUMEHATH UX; yMeHHe (OpPMyYJIUpOBaTh OOpaTHOE U
MIPOTUBOTIONIOKHOE YTBEPKIECHUE, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI,
WCTOJNB30BaTh ~ METOJ]  MATEeMaTHYeCKOW  WHIYKIHMH,  IPOBOIHTH
JIOKa3aTeNbHbIE PACCYKIACHUS MPU PEIICHUH 3a]a4, OLEHUBAThH JIOTHYECKYIO
NPaBUIBHOCTh  PACCYXKICHWH;  YMEHHE  OIEPHPOBATh  TOHSATHIMHU:
MHOXECTBO, TIOAMHOXKECTBO, OINEpallMd HaJ MHOXXECTBAMM; YMEHHE
WCTIOJB30BaTh  TEOPETUKO-MHOXKECTBCHHBI  ammapaT JJjIsl  ONUCAHWUs
peanbHBIX MPOLECCOB U SIBICHUM M NPU PELICHUWHU 337134, B TOM YHCIE U3
JIpYyruX Y4eOHBIX MPEIMETOB; YMEHHE OIEPHPOBATH MOHITHAMU: Tpad,
CBSI3HBIA rpad, AepeBo, IUKI, rpad Ha IUIOCKOCTH; YMEHHE 3a/1aBaTh U
OMHUCHIBaTh Tpadbl PA3TUIHBIMU CIOCOOAMH; HMCIOJIb30BaTh rpadbl MpHU

pelieHuu 3a1a4y

VYMeHue onepupoBaTh MOHATHUAMHU: HATypaJbHOE YHCIO, ILEJI0E YHCIIO,
CTENEHb C LEJIBIM I10Ka3aTeleM, KOPEHb HATypaJbHOW CTENEHM, CTENEHb C
palMoHaIbHBIM TIOKAa3aTeJIeM, CTENEHb C JIEHCTBUTENIBHBIM I10Ka3aTelieM,
Jorapugm ymucia, CHHyC, KOCUHYC U TAHT'€HC IPOM3BOJIBHOIO YHCIIA, OCTATOK
[0 MOZYJI0, PAalMOHAIBHOE YHUCIIO, MPPALUOHAIBHOE YHCIO, MHOXKECTBA
HaTypaJlbHbIX, LEJbIX, PAalMOHAIbHbBIX, JCHCTBUTENIBHBIX YHUCET; YMEHHE
WCIOJIb30BaTh MPU3HAKK JEIMMOCTH, HAUMEHbIIUN OOIIMN NeIuTeNnb U
HauMeHblee o0Ilee KpaTHOe, alropuTM EBKIMIa NpU pelIeHud 3ajad;
3HAKOMCTBO C Pa3JIMYHBIMHU MMO3UIUOHHBIMU CUCTEMAaMH CUHUCIICHUS; YMEHHE
BBIMOJIHATh BBIYUCIICHHE 3HAYEHWH M MpeoOpa3oBaHUs BBIPAXKEHUH CO
CTeNeHsMH U Jorapudmamu, npeoOpa3zoBaHUs JPOOHO-paLMOHATIBHBIX
BBIDAKEHUI; YMEHHUE OIEpUpOBaTh IOHATHSAMH: IOCIEI0BATEIBHOCTD,

apudmernyeckas Mporpeccus, reoMeTpuyecKkas Iporpeccus, OECKOHEYHO




yObIBaro1as TrEOMETPUYECKas] IIPOrpeccusi; yMEHHE 3a/1aBaTh
MOCJIEZIOBATEILHOCTH, B TOM YHUCJIE C MOMOIIBIO PEKYPPEHTHBIX (HOpMyIT;
YMEHHME OIEPUPOBATH IOHATHAMH: KOMIUJIEKCHOE YHCIIO, CONpPSKEHHBIE
KOMIUIEKCHBIE YHUCJIa, MOAYJIb M apryMEHT KOMIUIEKCHOro uucia, (popma
3allMCH KOMIUIEKCHBIX 4YHCeN (reoMeTpHuecKasi, TPUTOHOMETpHYecKass W
anreOpanveckas); yMeTh TNPOU3BOAUTH apU(PMETHUECKHE JECUCTBUS C
KOMIUIEKCHBIMA ~ YWCJIAMM;  TIPUBOAWTH  IIPUMEPBl  HCIIOJIb30BAHUS
KOMIUIEKCHBIX 4YHCEN; OIEpUpOBaTh MOHATUSAMH: MaTpuma 2X2 u 3%3,

OIPCACIINTECIIb MATPHUILIBI, T eOMeTpI/I‘{eCKI/Iﬁ CMBICJI OTIPCACIIUTECIIA

YMeHHne omnepupoBaTh NOHATUSAMH: PpalHOHAIbHBIE, HPPALUOHAIBHBIC,
MoKa3aTeabHbIC, CTENEHHbIE, JIOrapU(PMHUECKUE, TPUTOHOMETPUUYECKHE
YPAaBHEHUSI U HEPABEHCTBA, UX CUCTEMBI; YMEHHE ONEPUPOBATH MOHATHIMMU:
TOX/IECTBO, TOXJECTBEHHOE IpeoOpa3oBaHKUE, YpPaBHEHUE, HEPABEHCTBO,
CUCTEMa ypAaBHEHUHW W  HEPABEHCTB, PAaBHOCHUJIBHOCTb YypaBHEHUH,
HEPABEHCTB U CUCTEM; YMECHME PEIIaTh YPABHEHUs, HEPABCHCTBA U CUCTEMBbI
C TNOMOWIBIO PA3NIMYHBIX IPUEMOB; pElIaTh YPAaBHEHHs, HEPABEHCTBA M
CUCTEMBI C IapaMETPOM; IIPUMEHATh YPABHEHUs, HEPABEHCTBA, UX CUCTEMBI
JUIS peLIeHUs] MaTeMaTHYeCKHUX 3a/Jad W 3a/Jad W3 Pa3IUYHbIX objacTeit

HAYKH U peaNbHOM KU3HU

YMenue omnepupoBaTh MOHATHAMM: (QYHKUUS, UYETHOCTb  (YHKIIHUH,
NEPUOIMYHOCTh  (YHKLUH, OTPAaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTbH
(GyHKIMM, 3KCTpeMyM (QYHKIMM, HauOOJbIlee W HaWMEHbIIee 3HaueHUs
(GYHKIMHM Ha TPOMEXKYTKE, HempepbiBHAs (DYyHKIUS, aCUMOTOTHI rpaduka
GyHKIMHM, TIepBas W BTOpas NPOM3BOJHAS (YHKIWUH, TE€OMETPHUECKUN U
¢u3nyeckuif  cMbICT  MPOM3BOJAHOM, IepBooOpa3Has, OIpeaesIEHHBIN
WHTETpajJ; yMEHHE HaXOJUTh AaCHMIITOTH Tpaduka (QYHKIUH; YMEHHE
BBIUNCIIATh IPOU3BOAHBIE CYMMBI, IPOU3BEACHNUS, YACTHOIO U KOMIIO3ULIUU
(GyHKIUH, HAXOUTh YpaBHEHHE KacaTeabHOU K rpaduky QyHKIWW; yMEHUE
HaXOJUTh MPOU3BOJHBIC 3JEMEHTAPHBIX (YHKLUH; YMEHHE HCHOJIb30BATh
MPOU3BOIHYIO JUISI MCCIIENOBaHUS (YHKIHMH, HAXOMUTh HAWOONBIINE W
HauMEHbIIME 3HAYeHHs (YyHKUUH; CTPOUTh TIpaUKd MHOTOUICHOB C
HCIOJIb30BAaHUEM  amnmaparta MaTeMaTUYeCKOro  aHajiu3a; [PUMEHSTbH
IIPOU3BOJHYIO [UIsl HAXOXACHHUS HAWIY4YIEro pEUIeHHs] B IPHUKIAJHBIX, B
TOM YHCIIE COIUAILHO-)KOHOMHUYECKHX M (DPM3MYECKHX 3a]adax; HaXOIHUTh
IIoImaa U 00bEMBI (PUIYyp ¢ HOMOIIBI0 MHTErpaya; NPUBOAUTH NPUMEPHI

MaTeMaTHYeCKOTO MOJICIMPOBAaHUS € TMOMOUIBIO  Ju(QepeHIranbHbIX




ypaBHEHUU

YMeHnue onepupoBarh MOHATHAMU: Ipaduk (yHKIUM, oOpaTHas (QYHKIMS,
KoMno3uuus (QyHKIMHA, nuHeWHas (yHKOUSA, KBaapaTHyHas (YHKIHA,
panyoHanbHas (QYHKUMS, CTeNeHHass (yHKUUSA, TPUTOHOMETPUUYECKUE
¢yHKIMH, OOpaTHbIE TPUTOHOMETpUYECKHE (YHKIMH, TOKa3aTelbHas U
agorapumuyeckas (QyHKUIMHU; YMEHHE CTPOUTh TIpapuKd H3YYEHHBIX
(GyHKUIMH, BBIMONHATH NpeoOpa3oBaHus TpaduKoB (YHKLUH, UCIONb30BATh
rpaduKy AJi1 U3y4eHHs MPOLIECCOB U 3aBUCUMOCTEH, pY PEIIeHNH 33/1a4 U3
Ipyrux y4eOHBIX MNPEeIMETOB M 3a/Jady M3 pPealbHOM JKHU3HHU; BBIpaXaThb
(dhopMyaMy 3aBUCUMOCTH MEX]y BEJIWYMHAMH; HCIOJIb30BaTh CBOWCTBA U
rpaduku  GYHKUMHA U1 pelIeHHs YypaBHEHWH, HEpaBEHCTB M 3ajlad ¢
napaMmeTrpamy; H3o0pakaTb Ha KOOPJAWHATHOW IUIOCKOCTH MHOXECTBa

peI_I_IeHI/Iﬁ ypaBHeHHfI, HEPAaBCHCTB U UX CUCTCM

YMeHne pemiaTh TEKCTOBBIC 3a/ladyd pa3HbIX THMOB (B TOM 4YHCJIE Ha
MPOLIEHTHI, JOMM M YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTh TOBapOB H
yCIIyT, HAJIOTH, 3a/ladyd U3 OOJaCTH YMPABICHUS JTUYHBIMH U CEMEHWHBIMU
(MHaHCaAMM); COCTaBIIATH BBIPAXKEHHS, YPaBHEHHS, HEPAaBEHCTBA U UX
CUCTEMBI II0 YCIOBHUIO 33Jlayd, HCCIEJOBaTh IOJYYEHHOE pEIICHHUE U
OLICHMBATh TMPABJIOMOJOOHOCTh pPE3yJbTaTOB; YMEHHE MOJAEIUPOBATH
peajbHbIE CUTyallMd Ha A3bIKE MAaTEMAaTHUKH; COCTaBJISITh BBIPAKECHUS,
YpPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCJIOBHUIO 3a/a4M, UCCIEI0BATH
IIOCTPOCHHbIE ~ MOJEJI  C  MKCIOJb30BAaHMEM  ammnapara  anredpsl,

UHTEPIPETUPOBATH NOTYUYEHHBIH pe3yIbTarT

YMeHue onepupoBaTh MOHATUSMHU: cpeiHee apupMeTH4ecKoe, MeauaHa,
HauOoJblllee ¥ HaWMEHBIIee 3HAYEHUS, pa3Max, AUCIEpPCHUs, CTaHIapTHOE
OTKJIOHEHHE YMCIOBOrO Habopa; yMEHHME U3BJIE€KaTh, MHTEPIPETUPOBATH
nH(poOpMaIIMIo, TPEICTABICHHYI0 B TaOJMIaX, Ha AUarpamMmax, rpadukax,
OTPaXKAIOIYIO0 CBOICTBa pealbHBIX IMPOLIECCOB U SIBICHUM; MPEACTaBIATH
uH(poOpMallMI0O € TOMOLIBI0 TabMUI] W  JAMarpaMM; HCCIIEOBaTh
CTATUCTUYECKHE JIaHHBIE, B TOM YHCJIE€ C NPUMEHEHHUEM TpaPUUECKUX
METOJIOB U 3JIEKTPOHHBIX CPENICTB; rpaUuecKu HCCIEI0BATh COBMECTHBIC

HaAOJIIOACHNUS C TOMOMIBIO TUarpaMM pacCeHBaHUs U TMHEHHOM Perpeccuu

YMeHue OICPUPOBATH ITOHATUAMMU: CHy‘l&ﬁHHﬁ OIIBIT U CJ'Iy‘IﬁfIHOG CO6LITI/IG,
BCPOATHOCTDH CJIy‘IElfIHOI‘O CO6I)ITI/I$I; YMCHHUC BBIYUCIIATE BCPOATHOCTH C
HCIIOJIBb30BaHUCM Fpa(i)I/I‘leCKI/IX MCTOHOB; ITPUMCHSATDH q)OpMy.TIBI CJIIOKCHUA U

YMHOXXEHUSI BEPOSTHOCTEH, (OPMYJTy TMOJHOH BEPOSTHOCTH, (HOPMYITY




bepuymnnu, xomOuHaTopHble (GakThl U (POPMYJIBI, OLIEHUBATh BEPOSITHOCTU
peabHBIX  COOBITHH; yMEHHE ONepUpOBaTh TOHITHAMHU: CITydaitHas
BEJIMYMHA, paclpe/ielieHue BEPOSTHOCTEH, MaTeMaTHYeCKOe OXHJaHHe,
JWCTIEpCHsT W CTaHJAPTHOE OTKIOHEHHWE CIYyYaiHOW BENWYMHBI, (YHKIHA
pacrpenielieHuss W IUIOTHOCTHM ~ PAaBHOMEPHOTO, IOKa3aTeJbHOTO |
HOPMAJIbHOTO PaclpeieIeHnid; YMEHNE UCIOJIb30BaTh CBOMCTBA U3YYEHHBIX
pacripesielieHuil s pelleHus 3a7ay; 3HAKOMCTBO C IOHATUSAMH: 3aKOH
OOJIBIINX YHCEJI, METOJIbI BRIOOPOYHBIX HMCCIIEOBAHUH; YMEHUE TMPUBOINUTH
IpUMEpPHl  MPOSABICHHUA 3aKOHa OONBIIMX YHCET B MPHUPOJIHBIX U
OOIIECTBEHHBIX SBICHHUSX; YMEHHE OIEPUPOBATH TMOHSATHSIMH: COYCTAHHE,
NEpeCcTaHOBKa, YMCIIO COYETAHUM, YMCIO MepecTaHOBOK; OuHoM HbloTOHA;
YMEHHE MPHUMEHSATh KOMOWHATOPHBIE (DAKThI M PACCYKACHUS UL PEUICHUS
3aa4; OLIEHUBaTb BEPOATHOCTH  pEAIbHBIX  COOBITHH;  COCTaBIAThH

BEPOSATHOCTHYIO MOJIENIb U UHTEPIPETUPOBATH MTOJIYYEHHBIN pe3yabTaT

YMeHue  onepupoBaTb  IOHATHAMM:  TO4YKa, IpsAMas,  IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIWYMHA YIJa, IJIOCKUW yToJ, JBYI'PAaHHBIN
yroj, TPEXTPaHHBIM YIOJl, CKPELIMBAIOIIUECH IPsMbIE, MapaUICIbHOCTh U
NECPpHNCHAUKYJIIPHOCTD MPSAMBIX U HJ'IOCKOCTGI\/'I, Yroja MExay npsaMbIMU, YIoJl
MEXIY HPSAMON U IJIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTSAMM, PACCTOSIHUE OT
TOYKHU OO0 IINIOCKOCTH, PACCTOAHUC MCKAY IPAMBIMH, PACCTOAHUEC MCKIY
IIJIOCKOCTSIMU; YMEHHME HCIOJIb30BaTh IIPU PEUICHUU 3a4ad W3yYCHHbIE
(akTbl U TEOpeMbl IJIAHUMETPUHU; YMEHHE OIIEHMBATh Pa3Mepbl OOBEKTOB
OKPY’KaIOIIEr0 MHUpa; CTPOUTh MATEMaTUYECKUE MOJEIM C IOMOIIBIO
TCOMETPHUICCKUX MOHATHH | BCJIIMYMH, pPCIIaTb CBA3AaHHLBIC C HUMHU

NMPaKTUYCCKUC 3aJaUn
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YMeHne onepupoBaTh MOHATHIMH: IUIOMAAs (QUTYpBl, 00BEM QUTYpHI,
MHOTOI'PaHHMK, IPAaBUIbHBIM MHOTOIPaHHUK, CEYEeHHE MHOTOTPaHHUKA, KYyO,
napajuiefienunes, npusMa, nupamuaa, Gurypa U MOBEPXHOCTh BpALICHMS,
LWINHAP, KOHYC, mmap, cdepa, miomans cdepbl, MIoLaJb MOBEPXHOCTU
MUPaMUIbl, MPHU3MBI, KOHYyca, MWIMHAPA, 00bEM Kyba, MpsSMOYroJbHOTO
napajulejienunena, NUpaMHAbl, TMPU3MbI, IWUIMHAPA, KOHyca, Ilapa,
pa3BEpPTKa MOBEPXHOCTH, CEUEHUSI KOHyca U LWIMHJpaA, HapaiedbHble OCU
WA OCHOBAHMIO, CEUEHHE 11apa, MI0CKOCTb, Kacaromascs cepsl, UINHIPA,
KOHyCa; yMEHHME CTPOMTb CEYEHME MHOTOrpaHHHMKa, HU300paxarb
MHOT'OI'PaHHHUKH, (UIypbl U MOBEPXHOCTU BpAILEHUS, UX CEUCHMS, B TOM

YHCJIE C MOMOILBIO 3JIEKTPOHHBIX CPEICTB; YMEHUE IPUMEHATh CBOICTBa




TeOMETPUUECKUX (UTyp, CaMOCTOATENBHO (OPMYIUPOBATH ONpPEACICHUS
u3ydaeMmbIX (QUryp, BBIIBHraTh THUIIOTE3bl O CBOMCTBaX M IpHU3HAKaX
reoMeTpuueckux (uryp, 0oOOCHOBBIBATH WM OIPOBEpraTh HX; YMEHHE
MPOBOANTH Ki1accuukanuio (GUryp mo pa3audyHbIM IpU3HAKAM, BBIIOIHSTDH

HCO6XOI[I/IMBIC JOIMOJIHUTCIIbHBIC TTIOCTPOCHUA
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YMeHne  omnepupoBaTh  NMOHATHSMHU:  JIBIDKGHHME B  IIPOCTPAHCTBE,
napajiebHbIIl MEePeHOC, CUMMETPHsS Ha IJIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHWE TOMO0OWS, TMOAOOHBIE (QUTYPBI, yMEHHUE
pacmo3HaBaTh paBHbIE W TOM00HBIE (PUTYpHI, B TOM 4YHCIE B TPUPO/IE,
HCKYCCTBE, apXHUTEKType; MCIOJIb30BAaTh T'€OMETPUYECKUE OTHOIICHHS TMpHU
pelIieHny 3a7a4; HaXOAWTh TEOMETPUYECKHE BEJIWYUHBI (JJIMHA, YTOI,
IJI011ab, 00BEM) MPU PEHICHUH 3a7a4 U3 JPYTUX y4eOHBIX MPEAMETOB U U3
peaIbHOMN KU3HU; YMEHUE BBIYMCIATH I'€OMETPUUYECKUE BEIUYMHBI (IJIMHA,
yroJ, IIoIajgb, OOBEM, IJIOWAAb MOBEPXHOCTH), HCIOJb3Ys H3yUEHHBIE
(GbopMynbl U METOABI, B TOM YHCIE: IUIONIAh MOBEPXHOCTH MHUPAMUJIBI,
MPU3MBI, KOHYCa, [IWJIUHAPA, IIomaab chepsl; 00bEM Kyba, IPsIMOYTOIBHOTO
napajuiesienumneaa, NTUpaMubl, MPU3Mbl, HWIMHIpA, KOHYCa, LIapa; YMEHHUE

HAXO/IUTh OTHOLIEHHE 00BEMOB MOAOOHBIX QUTYD
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YMenue ONICpHUPOBATh IOHATHAMU: IMPAMOYTOJibHasA CHCTCMA KOOpJAWHAT,
BCKTOP, KOOpAWMHATBI TOYKH, KOOPAHWHATBI BEKTOpa, CyMMa BCKTOPOB,
NPOU3BCACHUC BCKTOpAa HaA YHCIO, Pa3JIOKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC TPOU3BCACHHUE, BCKTOPHOC TIMPOU3BCIACHUC, YIOJd MCKIY
BCKTOpaMu; YMCHHEC HCIIOJIB30BaATb BeKTOpHHﬁ )51 KOOpI[I/IHaTHHﬁ METOA AJIA

peICHUA TCOMCTPUUICCKUX 3a/lad U 3aaa4 JPYyrux y‘I€6HI)IX npeamMcToB
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YMeHue BLI6I/IpaTB HOI[XO)IHIJ_II/II\/‘I MCETOJ IJId pCHICHUA 3adavdu; ITOHHMAHUC
SHAYUMOCTH MATEMATUKW B MU3YUCHUH TMPUPOJHBIX H 06HICCTBCHHI)IX
nponeccoB U HBHCHHﬁ; YMCHHUE pacClio3HaBaATb IIPOSBIICHUEC 3aKOHOB
MaTE€MaTuK B HCKYCCTBC, YMCHUC NPHUBOJUTL IMPUMEPBI MATEMATHUYCCKUX

OTKPBITUN POCCUKCKON U MUPOBOW MAaTEMAaTUUECKON HAyKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D

IO MATEMATHKE
Ko IIpoBepsieMblii 3JIEMEHT COEPKAHUS
A
1 UYucna 1 BBIYUCIIEHUS
1.1 Harypanbnbie u nenbie yncna. [Ipu3Haku AeTMMOCTH UEbIX YACEIT
1.2 Pammonansuple  yucna. OOBIKHOBEHHbIE M JIECATUYHBIE  JAPOOHM, IPOLEHTHI,
OecKOHEUYHbIE EPUOANUECKHE JPOOH
1.3 Apudmernueckuil KOpeHb HaTypajbHOM creneHH. J[eHCTBUS ¢ apupMETHUYECKUMHU
KOPHSIMHU HATypaJbHOU CTENEHU
1.4 Crenenp ¢ nenbiM nokasareneMm. CTeneHb ¢ palMOHANbHBIM IOKa3areneM. CBolicTBa
CTENEeHU
1.5 CuHyC, KOCMHYC M TaHIE€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC, AapKKOCHHYC,
apKTaHI€HC YKCJIOBOI0 apryMeHTa
1.6 Jlorapudm uncna. [lecaTnunble U HaTypaibHbIE JOrapupMbl
1.7 JeiictButenpHble uncia. ApudmMerndeckue onepanuu ¢ JeHCTBUTEIbHBIMU YHCIAMHU.
[TpubnuxEHHBIE BHIYMCICHUS, IPABUIA OKPYIJICHHS, IPUKHUIKA U OLIEHKA pe3yJibTaTa
BBIYMCIICHUI
1.8 [IpeobpazoBanue BeIpaKeHUN
1.9 KommuiiekcHele uncna
2 YpaBHEHMsI U HEPABEHCTBA
2.1 Henble u 1poOHO-paliOHaNIbHBIE YPaBHEHUS
2.2 HppanuonaibHble ypaBHEHUS
23 TpuronomeTrpruyeckue ypaBHEHHs
24 [Toxa3zaTenbHble U JOrapuPMHUUECKUE YPaBHEHHS
2.5 enbie 1 1poOHO-palIOHATIEHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEPAaBEHCTBA
2.7 [oka3zaTenbHbIE U JTOTapuPMHUYECKIE HEPABEHCTBA
2.8 TpuroHomeTpuueckue HEPaBEHCTBA
2.9 CucreMsbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.1 VYpaBHEHUsI, HEpAaBEHCTBA U CUCTEMBI C ITapaMeTpaMu
0
2.1 Marpuua cucteMsbl JIMHEWHBIX YpaBHEHUN. OnpeaenuTesib MaTpuibl
1
3 OyHKIMU U TpaduKu




3.1 Oynkuus, crnocodbl 3amaHus QyHkuuu. I'paduk Qyskuuu. B3aumao oOpartHbIe
¢bynkuuu. YérHele u Heu€THbIe QyHKIMH. [leproanueckue GpyHkunm
3.2 OOnacTtp ompeneneHuss M MHOXKECTBO 3HaueHUM Qynkuun. Hymm  yHkium.
[IpomexyTkn  3HaKomocTostHCTBAa.  [IpoMeXyTKM ~ MOHOTOHHOCTH  (YHKIUH.
MaxkcumMyMbl 1 MUHUMYMBI QpyHKIMH. Haubosnplee 1 HauMeHbllee 3HaueHue (pyHKINH
Ha IPOMEXYTKE
33 CrenenHas (yHKIHMS C HaTypaJbHBIM U IIeNbIM NokKa3areneM. E€ cBoiicTBa u rpaduk.
CaoiicTBa U rpauK KOpHS 1-OM CTETIeHU
34 Tpuronomerpuueckue GyHKINU, UX CBOMCTBA U TpapUKH
3.5 [TokazarenbHas u morapudmuueckas pyHKINH, UX CBOMCTBA U rpaduku
3.6 Touku paspeiBa. AcuMnToThI rpadukoB GyHkuuil. CBoiicTBa pyHKLUH, HENPEPHIBHBIX
Ha OTpe3Ke
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 3aaHUs TIOCIIEOBATEIbHOCTEH
3.8 Apudmernueckas U reoMmerpuueckas nporpeccuu. opmynna cI0KHBIX IPOLEHTOB
4 Hauana MmaTemMaTuueckoro aHanusa
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIe 371€MEHTAPHBIX (QYHKIUI
4.2 [IpumeHeHne mNpPOU3BOAHOM K HUCCIEAOBaHMIO (YHKIMH HAa MOHOTOHHOCTh H
skcTpeMyMbl. HaxoxkieHue HauOoNbIIEro M HAaWMEHBUIETO 3HAYeHUs (PYHKUMU Ha
OTpe3Ke
43 [IepBoobOpasnas. UnTerpan
5 MHoOXkecTBa U JIOTHKA
5.1 MHoecTBO, onepanuu HajJ MHOXKecTBaMu. J{narpamMmel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositTHOCTB
6.3 Kom6unaropuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMBbIE M TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u MOBEpXHOCTH BpalleHUSI
7.5 KoopauHatsl u BEKTOpBI




YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI TSI YYEHUKA

Marematuka: anreOpa u Hayajia MareMaruyeckoro ananusa 10-11 knacc.
A.I''Mep3nsxk, I.A. Homuposckuii, B.b.ITononckuit, M.C.Skup. Mockaa.
M3narensckuii ientp «Benrana —['pad».

» Maremaruka: anredpa u Hayajga MaTeMaTH4YeCKOro aHallu3a, FTeOMETPHSL.
AnreOpa u Hauana maTematudeckoro ananusa. 10-11 kmacc. Anumos 11 A.,
Konsrun FO.M., TkaueBa M.B. u ap. AkumonepHoe o61mectBo «3mareascTBo

«IIpocsemenne»

METOANYECKHUE MATEPUAJIBI 1JISl YYUTEJIA

- Metonuueckoe nocodue s yuautens E.B.bynko, A.I'.Mep3msixk, [[.A.
Howmuposckuii, B.b.ITononckuit, M.C.Sxup.

- Meroguueckue pekoMEHAAMH K yUeOHUKY anredpa u Havana
marematudeckoro ananusa 10-11 xkmace. A.I'.Mep3sak, 1.A. Homuposckui,
B.b.ITonouckuii, M.C.Axup. Mockaa.

HUDPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

- OTKpBITHIN OaHK 3a7aHuil IO MaTeMaTrke www.fipi.ru
- OenepanbHbI LEHTP TECTUPOBAHUS WWW.rustest.ru
- Pemry EI'D https://ege.sdamgia.ru/

bubmuoreka I{OK https://m.edsoo.ru/f11c4afd
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