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HOACHUTEJIBHASA 3AIINCKA

VY4eOHblil Kypc «Anrebpa W Hayajga MaTEMaTHUYECKOIO aHaIM3a» SIBIIAETCA
OJIHUM U3 HauOoJiee 3HAYMMBIX B MIpOrpaMMe CpeaHero oOIiero oOpa3oBaHUS,
MIOCKOJIBKY, C OJTHOH CTOPOHBI, OH 0OECHEeYMBAET MHCTPYMEHTAIBHYIO 0azy s
U3Yy4EHHUs BCEX €CTECTBEHHO-HAYUHBIX KypCOB, & C JPYrod CTOPOHBI, (POpMHUPYET
JIOTUYECKOE U a0CTPAKTHOE MBINUICHUE O0YyYarONINXCsl Ha YPOBHE, HEOOXOIUMOM
JUI OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUHU, CIIOBECHOCTH M JPYTHX
TUCIUMIUIMH. B paMkax aaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJeBaroT
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HayKH, KOTOpass (QOpMYJIUpPYET CBOU
JOCTHKEHHS B MAaTEMaTH4YeCcKoi (hopme.

VYyeOHblll Kypc anreOppl M Havyajl MaTEMaTUYECKOr0 aHalld3a 3aKJIa/IbIBaeT
OCHOBY [UIsl YCIIEIIHOTO OBJIAJICHUS 3aKOHAaMM (U3HMKH, XMMHH, OHOJIOTHH,
NOHWMAaHUS OCHOBHBIX TEHJICHIIUI Pa3BUTUS SKOHOMUKH U OOLIECTBEHHOM KU3HH,
NO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJb30BAaTh UX JUIsl JaJbHEHIIEro oOpa3oBaHUS U B
IOBCEIHEBHOM XM3HU. B TO ke Bpems oBiafieHHEe aOCTPAKTHBIMU M JIOTUYECKU
CTPOTMMH KOHCTPYKIUSIMU aireOpbl M MaTeMaTHYeCKOro aHallu3a pPa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JOKa3bIBAThH
YTBEPXKJICHUSI C TIOMOIIBIO UHIYKUMU U PacCyk AaTh NEAYKTUBHO, MCIOJIb30BATh
00001IeHEe W KOHKPETH3allMio, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILIJICHUE.

B xone m3yueHuss yueOHOro kypca «Airedpa ¥ Hadajla MaTeMaTH4eCKOro
aHajau3a» 00ydYaroluecs MOJy4YaloT HOBBIA OMNBIT PEIICHHS MPUKIAAHBIX 3a]ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MAaTEMAaTUYECKUX MOJIEIEH peaslbHbIX CUTYaluH,
UHTEPHpPETalUA  TOJYYEHHBIX  PEIICHWH, 3HAKOMATCA C  [pUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MpPUPOJE, HAyKe U HCKYCCTBE, C
BBIIAIOLIMMUCS MATEMaTUYECKUMU OTKPBITHSIMU U UX aBTOPAMH.

VY4eOHblil Kypc o0nagaeT 3HAYMTEIbHBIM BOCHUTATEIBHBIM IOTEHIIMAJIOM,
KOTOpPBIN peanu3yercs Kak depe3 Y4eOHbIH MaTepHuas, CHOCOOCTBYIOITUI
(OpMHUPOBAaHNIO HAYYHOIO MHPOBO33PEHHs, TaK M 4Yepe3 crneuuduky ydeOHOM
NeATeNbHOCTH, TpeOyIomed MNPOAOKUTENbHOW KOHLUEHTPAUUd BHUMAHUA,
CaMOCTOATEIILHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 ITOJTYYEHHBINA pe3yJIbTaT.

B ocHoBe Metoauku 00yueHus aaredpe 1 HayajlaM MaTeMaTH4eCKOro aHalln3a
JEXKUT I€ATETbHOCTHBIA TPUHIUIT O0yUEHHUS.

B cTpykType yueOHoro kypca «Anredpa u Hayana MaTEMaTHYECKOTO aHATTN3a)
BBIJICJICHBl  CIIEAYIOIIME COAEPKATEIbHO-METOAUYECKUE JIMHUKA: «Yucna u
BbIuncieHUs», «DyHKMu U rpadpukmn», «YpaBHEeHUs U HepaBeHCTBa», «Hauama
MaTEMaTUYECKOro  aHanmu3a», «MHoXkecTBa U JIoTMKa». Bce OCHOBHbIE
COJIEP/KATENbHO-METOJUYECKHE JIMHUM H3YYaroTCsl Ha NPOTSHKEHUM JBYX JIET



oOy4eHHst Ha YPOBHE CPETHEro 001Iero 00pa3oBaHusl, €CTECTBEHHO JTOTIONHSS IPYT
JpyTa M MOCTENEHHO HACKIIIAsSCh HOBBIMHA TEMaMH U pasenamMu. J[aHHbI yueOHbIi
KypC SBJSIETCS WHTETPATHBHBIM, ITOCKOJIBKY OOBEIWHSAET B cebe coaepikaHue
HECKOJIbKMX MaTeMaTHYeCKHX IWCIMILINH, TAKHX KakK ajaredpa, TPUTOHOMETPHS,
MaTEeMaTUYECKUM aHAIIU3, TEOPUSI MHOXKECTB, MaTeMaTuuecKas JJoruka u apyrue. [1o
Mepe TOro Kak o0ydJaroliuecsl OBJiaJieBatoT BcE€ 0osiee MUPOKUM MaTEeMaTUUYECKUM
ammapaToM, Y HUX ITOCJIEIOBATEIbHO (POPMHUPYETCS U COBEPIICHCTBYETCS YMEHHUE
CTPOUTHh MAaTEMAaTUYECKYI0 MOJENb PEaTbHOM CUTYyallud, MPUMEHSITh 3HAHUS,
MOJIYYCHHBIC TIPU HW3YYCHHH Y4YEOHOTO Kypca, JUIsl PelieHUs CaMOCTOSTEIHHO
c(hOpMyTUPOBAHHOM MaTeMaTHYECKOW 3aja4yd, a 3aT€M HWHTEPIPETUPOBATH CBOM
OTBET.

ConepxarenbHO-MEeTOIMYECKas JIMHUS «Uuciaa W BBIYUCICHUS) 3aBEpIIAcT
dbopMHUpOBaHUE HABBIKOB MCIOJIb30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaTO Ha YPOBHE OCHOBHOTO 00111ero oopa3zoBanusi. Ha ypoBHe cpeaHero oomiero
oOpa3oBaHusi 0cob0O€ BHUMaHue yaemsiercs (QOPMHUPOBAHUIO  HABBIKOB
paIoHaIbHBIX BBIYMCICHUH, BKIIOYAIONIMX B CE0S WCIOJIb30BAHUE Pa3TUIHBIX
dbopM 3amucH YHUCIa, YMEHWE JeNaTh MPUKHUAKY, BBIMOIHATH MPHOIMKEHHBIC
BBIYHCIICHUSI, OIICHUBATh UYUCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTEeMAaTHYCCKUMHU
KOHCTAHTaMHU. 3HaKOMble OOYy4YalomMMCs MHOXKECTBA HaTypajbHBIX, LEJbIX,
palMOHANIBHBIX U JCHCTBUTEIBHBIX  YHUCEN  JIOMOJIHSIOTCS  MHO>KECTBOM
KOMIIJIEKCHBIX YWCel. B KakaoM ©3 3THX MHOXECTB pPacCMaTPUBAIOTCS
CBOWCTBEHHBIE €My cheunduueckue 3amadd ¥ OIepaluy: JeJIeHHe Haledo,
OMEepUPOBAHUE OCTATKAMU HAa MHOXECTBE IIEJBbIX YHCEN, 0COOble CBOMCTBA
paIMOHANBHBIX U UPPAMOHAIBHBIX YHCEN, apuMETUYECKUE OTepaIii, a TakKe
W3BJICUCHUE KOPHS HATypaJlbHOM CTEMEHW Ha MHOXECTBE KOMIUICKCHBIX YHCET.
bnarogaps mocienoBaTeNbHOMY paCIIUPEHHIO KpPyra HCHONIB3YEeMbIX YHCENl U
3HAKOMCTBY C BO3MOKHOCTSIMH WX TIPUMEHEHUS JJIsi PEIICHUS Pa3IMYHBIX 337ad
dbopMupyeTCsl TIpeACTaBICHHE O €AMHCTBE MAaTEMAaTUKH KaK HAyKH W €€ pOJId B
OCTPOCHUU MOJIETICH peanbHOro MHpa, MIMPOKO HCIONB3YIOTCS 0000IIeHrne U
KOHKPETH3aIHSL.

Jlunust «YpaBHEHUS! U HEPABEHCTBA» peaU3yeTCsd Ha MPOTSHKEHUHM BCETO
o0OyueHHs Ha YpOBHE CPEAHEro OOIIero 00pa3oBaHUs, MOCKOIBKY B KaXIOM
pasnene IlporpaMMbl MpeayCMOTPEHO peIIeHHEe COOTBETCTBYIOIIMX 3anad. B
pe3ynbrare OoOydJaromuecss OBJIAJCBAIOT PA3IMYHBIMH METOJAMH  PEIICHUS
pallMOHABHBIX, HPPAIMOHAIBHBIX, TMOKA3aTeNbHbIX, JIOTApUPMHUUECKUX U
TPUTOHOMETPUYECKNX YpPAaBHCHHWH, HEPABEHCTB M CHCTEM, a TaKXKe 3ajaad,
comepxammx mapaMmerphl. lloydeHHBIE YMEHHSI ITUPOKO WCIOJIB3YIOTCS TIPH
UCCIIeIOBaHUH (DYHKIIUH C TIOMOIIBIO MPOU3BOIHOM, TIPU PEIICHUH MPHUKIATHBIX
3a/1a4y ¥ 3a7a4 Ha HAaXOXXJEeHWE HAauOOJBIITNX U HaUMEHBIINX 3HAYCHUN (yHKIIUU.



JlanHast comepkaTesbHasi IWHUS BKJIIOYAET B ce0s Takke (pOpMUPOBAHHE YMEHUN
BBINIOJIHATh ~ pacy€Tsl 1O  ¢opMysnaM, MpeoOpa3oBaHHs  PalMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHHUM, a TaKXe BBIPAKCHUH,
cojepxalux CcTeneHu u jorapudmbl. brarogapss u3ydeHuro anreOpandeckoro
MaTepHaia IpOUCXOIUT HalibHEHIIIee Pa3BUTHE AJITOPUTMUIECKOTO U aOCTPAKTHOTO
MBIIIJIEHUST 00yYaromuxcs, (GOpMHUPYIOTCA HABBIKM AEAYKTHBHBIX PacCy>KICHUH,
paboThl C CHUMBOJIbHBIMU (OopMamMH, TPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBUCHMMOCTEH B BUJIE pAaBEHCTB M HEPaBEHCTB. AnreOpa mpemnaraeT 3QpPpeKTuBHbIC
UHCTPYMEHTBl IS pEUIEHUS MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a7ady,
HarJIAIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTHU KakK sI3bIKa HAYKH.

ConepxkarenpHo-MeTouueckas JuHUS «DyHKUMM W rpa@uku» TECHO
HEeperyieTaeTcsd ¢ APYTrMMH JIMHUSMH Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aHaET MOCIEA0BATEIBHOCTh U3YUEHNs MaTepruaia. M3yuenne cTeneHHou,
[IOKa3aTeJIbHOM, JTIOrapu(PMUUYECKON U TPUTOHOMETPUUYECKUX (DYHKIIHI, UX CBOMCTB
U rpauKOB, UCHOJIb30BaHUE (PYHKIMI JJIs pelieHus 3a7ad U3 JAPYTUX y4eOHBIX
PEIMETOB U PEANbHOW KU3HU TECHO CBS3aHO KaK ¢ MAaTEMaTHYECKUM aHAJIU30M,
TaKk U C PEIICHHWEM YpaBHEHHWH W HepaBeHCTB. Ilpu 3TOM OoJblIOE BHUMaHHE
yaensercs (pOpMUPOBAHMIO YMEHHUS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXKIY
Pa3IMYHBIMU BEJIIMYMHAMH, HCCIENO0BAaTh MOJYy4YeHHbIE (YHKIHUHU, CTPOUTH HX
rpaduku. MaTepuai 3Toi cofep)kaTeabHOM JIMHUN HaIeJIeH Ha Pa3BUTHE YMEHHH U
HAaBBIKOB, I03BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEJIMUMHAMH B Pa3IMYHON
dbopme: aHATUTHYECKOM, Tpaduyeckor U ciioBecHO. Ero nzyuenue cnocooCcTByeT
Pa3BUTHIO aNTOPUTMHUYECKOTO MBINIJIEHUS, CIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETH3alMH, HCIIOJIb30BAHUIO aHAJIOT .

ConepxarenpHasd JmHug «Hadana MareMaTHyecKoro aHaiau3a» IO3BOJISIET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MAaTeMaTHYeCKUX, TaK M MPHUKJIAJHBIX 3a/ad,
JIOCTYIIHBIX OOYyYarolmuMcs, TaK KaK y HUX MOSBIISIETCS BO3MOXKHOCTh CTPOUTH
rpa@uKyd  CIOXKHBIX (DYHKIHM, ONPEAeNTsITh WX HAWMOOJBIINE W HAUMCHBIIHE
3HAYEHHUsI, BBIYUCIATH IUIOUIAAH (QUTYp U OOBEMBI TEJ, HAXOAUTh CKOPOCTU M
YCKOpEeHHsI TpolieccoB. JlaHHasi cojaep)kareibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH TIOCTPOEHHUSI MAaTeMAaTHYEeCKUX MoOJeNiell pealbHBIX CUTYyaIuH,
N03BOJISIET HAXOAUTh HAMITYYILIEE PELICHUE B IPUKIIAHBIX, B TOM YHCIIE COLUAIBHO-
SKOHOMHUYECKHUX, 3a7adyax. 3HAKOMCTBO C OCHOBAaMM MaTE€MaTHYECKOTO aHaiau3a
CIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (HOPMAIBHO-JIOTHYECKOTO U KPEaTUBHOTO
MBIIIJIEHUS, (POPMUPOBAHUIO YMEHHM pacro3HaBaTh MPOSBIECHUS 3aKOHOB
MaTEMaTUKH B HAyKe, TEXHUKE U UCKyccTBE. OOydaronuecs y3HarT O BbIIAIOIMINUXCS
pe3yibTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHS MAaTEMaTUKH Kak HayKu, U 00 HX
aBTOpAX.



ConepxaTenbHO-MeToauYecKasi TMHUA «MHOXKECTBa U JIOTUKa» BKJIIOYAET B
ce0sl 3JIEMEHTBl TEOpPUHM MHOXKECTB M MaTEMaTUYECKOM JOrMKd. TeopeTuko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYypC IIKOJIbHOW MaTeMAaTUKHU
U TpeasiaraloT Hau0oJyiee YHUBEPCAIbHBIM SI3bIK, OOBEIUHSAIONIMN BCE pa3Jeibl
MaTEeMaTUKH H €€ TPWIOKEHUN, OHU CBS3BIBAIOT pa3HbIE MaTEMaTHYECKUE
JUCUUIUIMHBL W MX MPWIOXKEHUs B eauHoe uenoe. [losTomy BaxkHO naTh
BO3MOXHOCTh OOy4YalIIeMycs MOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK
COBPEMEHHOW MaTeMaTUKH U UCIOJIb30BATh €ro JJISl BBIPAXKEHHUSI CBOMX MBICIIEH.
JlpyruM BaXHBIM TMPU3HAKOM MaTEMaTHKH KaK HayKd CJIeAyeT MpHU3HATh
CBOMCTBEHHYIO €M CTpOrocTh OOOCHOBAaHUM U CIIEJOBAHUE OIpPeAeIEHHBIM
npaBujaM  TMOCTPOCHMSI  JOKa3aTelbCTB.  3HAKOMCTBO C  3JeMEHTaMu
MAaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MHBIIIJICHUS
o0y4Jaronuxcsi, H03BOJISIET UM CTPOUTH CBOU PACCYK/IEHHSI HA OCHOBE JIOTMYECKHUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIILICHHUS.

B yuebHom Kkypce «Anrebpa W Hayalla MaTE€MaTUYECKOTO aHaJIU3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHUYE€CKOTO MOJEIHPOBAHUS, KOTOPBIC MPHU3BAHbBI
CIOCOOCTBOBATh (POPMUPOBAHUIO HABBIKOB TOCTPOCHMSI MOJIENIEd pealbHbIX
CUTyallMil, HCCIENOBaHUS HTHX MOJENed € TOMOIIBIO anmapara aireopsl u
MaTEMaTUYECKOr0 aHaliu3a, WHTEPIpeTaluy TMOJYyYEeHHBIX pe3yJbTaToB. Takue
3a/1aHusl BIUIETEHBI B KaXKJIBIN U3 Pa3/eloB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca HIMPOKO HCIOJb3YeTCs JJIA pelleHus NpUKIaAHbIX 3anad. [lpu
pELIEHUH  pealbHbIX  IPAKTUYECKUX  3aJad  oOydarouiuecs  pa3BUBAIOT
HAOJIIOAATEIbHOCTh, YMEHHME HaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh  aHAJIOTHIO, 0000IaTh W  KOHKPETHU3UPOBATH  MPOOJIeMy.
JHlesitenbHOCTh 1O  (DOPMUPOBAHHWIO HABHIKOB PEIICHHS MPUKIAIHBIX 3a7ad
OpraHu3yeTcs B MPOLIECCEe U3yUEHHUs BCEX TeM yueOHOro Kypca «Airedpa u Hayaia
MaTEMaTUYECKOTO aHAITU3ay.

Ha wusyuenne yudeOHOro kypca «Anrebpa M Hayajlla MaTEMaTHYECKOrO
aHanuzay» otBoautcsa 272 vaca: B 10 xiacce — 136 dacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEINIO).



COJAEPXKXAHME OBYUYEHUA
10 KJIACC

Yucsa v BIYUCTICHUS

Panmonansubie uncna. OOBIKHOBEHHBIE W JIECATUYHBIC NPOOU, MPOIICHTHI,
OeckoHeuHble nepuoandeckue apodu. Ilpumenenue npobOeld ¥ HPOUEHTOB IS
pELIEHNS PUKIAAHBIX 3a71a4 U3 PA3JIMYHbIX OTPACIICH 3HAHUU U PEATBbHOU KU3HU.

JeucTButenbHble 4Mcia. PanvoHalbHBIE W WPpalMOHAIBHBIE YHCIIA.
Apudmernueckue  omepauMd ¢ JEUCTBUTENBHBIMM  uyuciaamMu.  Moayib
JNEeUCTBUTEIBLHOTO YKCia U €ro cBoicTBa. [IpubinvkéHHBIE BBIYMCICHUS, TTPAaBUIIA
OKPYTJICHUSI, TPUKHUJIKA U OIICHKA PE3YJIbTATa BEIYUCIICHUM.

Crenienb ¢ 1enbiM nokazaresnem. bunom HerloToHa. Hcnonb3oBaHue
noaxojsien (opMbl 3alUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a71a4 ¥ MPEJICTaBICHUS JAHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIIEHH B €T0 CBOMCTRA.

CrerneHb C pallMOHAJIBHBIM IIOKa3aTejleM U €€ CBOWMCTBa, CTENEHb C
JICMCTBUTEIBbHBIM MOKA3aTEJICM.

Jlorapudgm uyucna. CpoiictBa norapudma. JlecsaTuUHbie W HaTypaJlbHBIC
jorapuMsl.

CuHyc, KOCHMHYC, TaHT€HC, KOTAaHT'€HC YHCIJIOBOIO aprymMeHTa. ApPKCHHYC,
APKKOCHHYC M apKTaHI€HC YHUCJIOBOrO apryMEeHTa.

YpaBHeHHus] 1 HEPABEHCTBA

ToxnmecTBa W TOXIASCTBEHHBIE MpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb
ypaBHEHHUs. PaBHOCWIbHBIE YpaBHEHUSI W ypaBHEHHs-CIeNCTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRBA.

OCHOBHBIE METOJIbI PEIICHHS IEIbIX U APOOHO-PAIIMOHATBHBIX YPAaBHCHHUHN U
HEPaBEHCTB. MHOrO4YICHbl OT OJHOW IEpeMEHHOW. JleneHne MHorowieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorousneHs ¢ neabiMu Ko3ppuimeHTamu.
Teopema Buera.

[IpeoOGpa3zoBaHus YMCIOBBIX BRIPAKEHUM, COAEPIKAIIMX CTETICHU U KOPHHU.

Hppaunonanbabie YpPaBHCHMUS. OCHOBHbBIC METO/IbI pelIeHus
VMppalUOHAIBHBIX YPAaBHCHUMN.

[Toka3zarenbHbie ypaBHEHUsA. OCHOBHBIE METOJbI PEHICHUS MOKA3aTEIbHBIX

YPaBHCHUU.
[IpeobpazoBanme BeIpaXEHUH, COAEPKAITUX JIOTapU(DMBI.
Jlorapupmuueckue ypaBHEHHUSI. OcHOBHBIC METOTbI perIeHus

Jorapu(MUYECKUX YpaBHEHHI.
OcHOBHBIE TPUTOHOMETPUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN. PellIeHre TPUroHOMETpUYECKUX YPAaBHEHUM.



Pemenne cucrem IMHENHBIX YpaBHEHMH. Marpuia CUCTEMbl JIMHEWMHBIX
ypaBHeHU. OnpeaenuTenb MaTpULlbl 2X2, €ro TEOMETPUUECKUN CMBICII U CBOMCTBA,
BBIUMCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENENIUTENs sl PEIICHUs CUCTEMbI
JVMHEWHBIX ypaBHEHMI. PellleHHe NPUKIAOHBIX 3aJad C IOMOILIBK) CHCTEMBI
JIMHEWHBIX ypaBHEHUN. McciienoBanne MOCTPOEHHOM MOJEN € TIOMOIIBIO MaTPUIL
Y ONPENEIIUTEIIEH.

[TocTpoeHne MaTeMaTUUECKUX MOJEJIENW PEATbHOM CUTYAlMH C ITOMOIIBIO
YPaBHEHUW U HEPABEHCTB. lIpuMeHEHHE ypaBHEHHII U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a7a4 ¥ 33/1a4 U3 Pa3IMYHBIX 00IacTe HAYKU U PEaTbHON KU3HHU.

DYyHKIUHN U TPapUKH

OyHkMsA, crnocoObl 3afaHus (yHKIMU. B3aumMHO oOpaTHbIE (QYHKIIUH.
Kommosumus  ¢yaknuid. 'padux QyHKImu. DnemeHTapHBIE TPEeoOpa3zoBaHUs
rpadukoB QyHKIHHA.

OO6nactb onpeneneHuss ¥ MHOXKECTBO 3HaueHud (yHkumu. Hymn QyHkum.
[TpomexxyTku 3HaKornocTossHcTBa. YETHBIE M HEeUETHBIE QyHKIMU. [lepuonnueckue
byakuuu. IIpoMexyTku MOHOTOHHOCTH (PYHKIUMU. MaKCUMyMbl U MUHHUMYMBbI
dbynkiuu. Haubonbiiee 1 HauMeHblliee 3HaueHus1 QyHKIIMU HA TPOMEKYTKE.

JluneiiHasi, KBajpaTU4Hass U JpOOHO-TMHEWHas (PyHKUIUU. DIEMEHTapHOE
UCCJIEIOBAHNE U TTOCTPOEHUE UX IPaPUKOB.

CrenenHas QpyHKIUS ¢ HATypaJbHBIM U IIeJIbIM Moka3ateneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpaduK KOpHs N-Oi CTENEHU KaK (yHKIMU OOpaTHOU CTENEHU
C HAaTypaJIbHBIM MOKA3aTENEM.

[TokazatenpHas u norapudmuueckas (yHKIMH, UX CBOWCTBA U Tpadukwy.
Hcnonws3zoBanue rpagukoB GyHKIHIA 7151 PEIICHUS YPaBHEHUH.

TpuroHomerpruyeckass OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOrO apryMEHTA.

QOYHKIIMOHAIBHBIE 3aBUCHMOCTH B pEANBHBIX IPOLECCAX U SBICHUSX.
['paduiku peasbHBIX 3aBHCUMOCTEH.

Hayana MaTeMaTH4eCKOro aHaIu3a

[TocnenoBarenbHOCTH, CIOCOOBI 3ajlaHus MOCJeAoBaTeNbHOCTE. Metoj
MaTeMaTU4eCKOW MHAYKINHA. MOHOTOHHBIE M OTPAaHUYEHHBIE MTOCIEA0BATEILHOCTH.
Hcropusi BOZHUKHOBEHMS MaT€MaTHYECKOI'O aHalM3a KaK aHaln3a OECKOHEYHO
MaJbIX.

Apudmernueckas U reomeTpuueckas nmporpeccur. beckoneuHo yoObiBaronas
reoMerpuueckas nporpeccusi. Cymma O0€CKOHEYHO YObIBaroIIel reoMeTpUUecKon
IPOrpeccruy. JIMHEWHBIM U 3KCITOHEHIMAIBHBIN pocT. Ynucio e. Popmyia CI0KHBIX
npoueHToB. Mcnonb3oBaHWE TMPOrpeccuu JUisl pELIEHUs peajbHbIX —3a]ad
IPUKIIATHOTO XapaKTepa.



HemnpepoiBHbie (GyHKIME W WX CBOWCTBA. TOYKM paspbiBa. ACHMITOTHI
rpadgukoB ¢yHkuuid. CBoiicTBa ()yHKUMI HEOpEepbIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHUS HEpaBeHCTB. l[IprMeHeHne CBOWCTB HEMPEPBIBHBIX
(GYHKIMI 15 perenus 3a1a4.

[lepBas u BrOpast npousBoAHble PpyHKIMU. OnpeneneHue, reoMeTpUIecKuil u
(u3nYecKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTeabHOM K rpaduKy QpyHKIUY.

[IpousBognbpie  snemMeHTapHbIX  QyHKuuid.  [IpousBoagHass ~ CyMMbl,
IPOU3BENICHUS, YACTHOTO U KOMITO3UIIMH (PYHKIIUH.

MHoKecTBa M JIOTHKA

MHoOXecTBO, omepanuuyd HaJ MHOXKECTBAMU M HUX CBOMCTBA. [luarpaMmel
Olinepa—Benna. IIpuMeHeHHE TEOPETHMKO-MHOKECTBEHHOI'O — amnmapara s
ONMCAaHUs PEANBHBIX IPOLECCOB M SABJICHUM, NPHU PELICHUH 3a4a4 U3 JIPYTHUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEMaTHYECKOrO OOBEKTa, CIIEACTBUE,
JI0Ka3aTEIbCTBO, PABHOCHUIIBHBIEC YPABHEHMUS.

11 KIJACC

Yuciaa v BLIYUCTCHUS

Harypanehbie u nensie uncina. [I[pumeHeHrne Npu3HAKOB JIEMMOCTU LEIbIX
gucen, HauOonpmmid obmui nenmurens (ganee — HOJl) m HamMmeHswinee oOiiee
kpatHoe (nanee — HOK), octaTkoB o monynto, anropurmMa EBkiuaa ais pereHus
3a/1a4 B LIEJIBIX YHCIIAX.

KommnekcHbie umncna. AnreOpandeckass U TPUTOHOMETpUYECKas (HOPMBI
3aMUCH KOMIUIEKCHOTO dYHCia. Apu(METHUECKHe OIepanud ¢ KOMITICKCHBIMU
yucinamu. M3o00pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHu u3 KOMIUIEKCHOTO uucia. [IpumeHeHue
KOMITJIEKCHBIX YHCEN IS PeIIeHUs] PU3NUECKUX U TEOMETPHUUECKUX 3a7ad.

YpaBHeHus 1 HEpaBeHCTBA

Cucrema v COBOKYIMHOCTb YPaBHEHHUI U HEpaBEHCTB. PABHOCHIIBHBIE CUCTEMBI
U CUCTEMBI-CIIEACTBHS. PABHOCHIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPHYECKHUX  YpPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH. PerieHne TpuroHoMeTpuuecKux HEpaBeHCTB.

OCHOBHBIE METOJIbI  PEIICHHUS TOKa3aTeIbHbIX H  JOTapUPMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPALMOHATILHBIX HEPABEHCTB.

OCHOBHBIE METO/Bl PEUIEHUS CHUCTEM M COBOKYIHOCTEW palrOHaJIbHBIX,
UppaIMoHaIbHBIX, TOKA3aTEIbHBIX U JIOTApU(OMHUUIECKUX YPABHEHUM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.



IIpuMeHeHre ypaBHEHMI, CUCTEM U HEPABEHCTB K PEIIEHUI0 MATEMAaTHYECKHUX
3a/1a4 W 3a/1a4 U3 Pa3IMYHbIX 00JacTel HAyKU U peanbHOW KU3HU, HHTEPIIpETalus
MOJIYYEHHBIX PE3yJIbTAaTOB.

DOyHKUMH U rpapuxn

I'padux xommoszuruu Qyskiuii. ['eomerpudeckue oOpa3bl ypaBHEHHH U
HEPaBEHCTB Ha KOOPJIMHATHOM TUIOCKOCTH.

Tpuronomerpruueckue QPyHKIIMU, UX CBOMCTBA U TpadUKu.

I'paduueckue Meroawl perieHus ypaBHEHH W HepaBeHCTB. [paduueckue
METO/IbI PELICHU 3a/1a4 C TapaMeTPaMHU.

Ucnonb3oBanue rpadukoB GYHKIUN JJIs HCCIEIOBAHUS MPOIECCOB M
3aBUCUMOCTEHN, KOTOpbI€ BO3HMKAIOT IMPHU PEIIEHUU 3aJlady U3 JAPYTUX yueOHBIX
IIPEIMETOB U PEAIBHOMN KU3HMU.

Havana mareMaTH4ecKOro aHaIu3a

[IpuMeHeHre NMPOU3BOAHON K MCCIENOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH U
sKkcTpeMyMbl. HaxoxkaeHne Hanbobero 1 HAaMMEHbIIEro 3Ha4YeHU N HeMpepbhIBHON
GyHKIUU Ha OTpE3Ke.

[IpuMeHeHre NpPOM3BOAHOM Il HAXO0XJIEHUS HAWIy4yllero peuneHus B
OPUKIAAHBIX 3ajayax, JUIsl OINpEAENICHHs] CKOPOCTM W YCKOPEHMs IMpolecca,
3a1aHHOTO (POPMYIIOM MU Tpad)UKOM.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO TepBooOpa3HbIX. [lepBooOpa3Hbie
aneMeHTapHbIX QyHKUMA. [IpaBuia HaxoX1eHUs TEpBOOOPA3HBIX.

Nurerpan. ['eomeTprudyeckuil CMbICI HHTErpasia. Berunuciaenue onpeneséHHoro
uHTerpana no gopmyne Herotona-Jleitouuna.

[Ipumenenne uHTErpajia A HaXOXKIEHUS IUIOMIAJEH MIOCKUX (Guryp u
00BEMOB r€OMETPUUYECKHUX TEIL.

[Ipumepsl pemenuit auddepeHunanbHbIX ypaBHEHUH. MareMaTtuyeckoe
MOJICTMPOBAHUE pEANbHBIX TMPOLECCOB C TOMOIIBI0  AuddepeHIInaTbHBIX
YPaBHEHUM.

IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYUYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMHPOBAHHOCTD IPAKIAHCKON MO3UIIMKA 00YUYarOIIerocs Kak aKTUBHOTO U
OTBETCTBEHHOTI'O YJI€Ha POCCUICKOro 00IECTBA, MPECTABICHUE O MATEMATUYECKHUX
OCHOBax (PYHKIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SBJICHUH, MPOLETYP



rpaXJaHCcKoro  obmectBa  (BBIOOpPBI,  OMPOCHI W JPYyroe), yMeHue
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMH B COOTBETCTBUM C HUX
GYHKIUSAMHA 1 HA3HAUYCHUEM;

2) IATPUOTHYECKOT0 BOCTIUTAHUS :

c(hOpMHUPOBAHHOCTh POCCUUCKON TpakIaHCKOW HIASHTUYHOCTH, YBAXKCHHUS K
MPOILIOMY M HACTOSIIEMY POCCHUICKONW MaTeMaTHKH, [IEHHOCTHOE OTHOIIECHUE K
JOCTUKEHUAM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKOW MAaT€MaTUYECKOMN IIKOJIbL,
UCIIOJIb30BAaHUE ATUX JOCTIDKCHMA B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
SKOHOMMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HaHHUE AYXOBHBIX LIEHHOCTEH POCCUUCKOro Hapoaa, CPOPpMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUSA, dTUYECKOTO IMOBEJICHHS, CBSA3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)XCHUN HAYKU U ACSATEIbHOCTHIO YUEHOT0, OCO3HAHUE JIMYHOTO
BKJIa/Ia B TOCTPOCHHUE YCTOMUUBOTO OYyIyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHUWE K MHUpPY, BKIIOYAas 3CTETHUKY MaTEMaTUYECKHUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a/1a4, PELIEHUH, pacCyKI€HUI, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pa3IMyHbIX BUJOB UCKYCCTBA;

5) pu3uvecKoro BOCIUTAHUSA:

c(OPMHPOBAHHOCTh yYMEHUS TPUMEHSATh MaTeMaTUYeCKHe 3HAHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 37I0pOBbIO (37I0pOBOE MUTAaHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHUH U
OTIIbIXa, peryJisipHas (pu3uyeckas aKTUBHOCTH), (PM3MUECKOE COBEPIICHCTBOBAHUE
[P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYOy, OCO3HAHHE IIEHHOCTH TPYAOJIIOOUs, HHTEpeC K
pasnuyHbiM  cpepaM  NMPOPECCHOHAIBHOM  JEATENBHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIATh OCO3HAHHBINA BBIOOP
Oynymeir mpodeccud U peaTu30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTH4eckoMy  oOpa3oBaHHUIO U
caMoOOpa30BaHUIO Ha TMPOTSHKEHUM BCEW JKW3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PEIICHUHU MTPAKTUYECKUX 3a/lady MaTeMaTUYeCKON HallPaBJICHHOCTH;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

c(OpPMHPOBAHHOCTh  DKOJIOTMUECKOW  KYJbTYpbl, TOHUMAHUE BIUSHUS
COI[MAJIbHO-DKOHOMUYECKUX MPOIECCOB HA COCTOSIHUE MPUPOJHON M COLMAIbHOU
Cpelbl, OCO3HAHUE TJI00AIBHOTO XapaKTepa IKOJIOTUUECKUX MPoOJieM, OpUEHTAIUs
HAa TPUMEHEHHE MATEMAaTHYEeCKUX 3HAHWM MJi1 pelieHus 3ajad B 00JacTu
OKpY>Karolel Ccpelabl, IUIAHUPOBAHUE IIOCTYIIKOB M OLIEHKHM HUX BO3MOXHBIX
MOCJICACTBUUN JUISI OKPYKAIOIIENU CPEBI;



8) neHHOCTH HAYYHOI'O NTO3HAHMSA:

c(OpMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKU 1 OOLIECTBEHHOM MPAaKTUKKU, TOHUMaHUE MaTEMaTUYECKON
HAyKH KakK cepbl YEIOBEUECKON AESITEIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAUUMOCTHU
JUISL pa3BUTHUS LMBUIIM3ALMH, OBJIAJACHUE SI3bIKOM MAaTEMAaTUKU M MaTEMAaTHYECKOU
KyJbTYpPOI KaK CPEACTBOM MO3HAHUSI MUPA, TOTOBHOCTb OCYIIECTBIIATH IPOEKTHYIO
U UCCJIEIOBATENbCKYIO IEATEIbHOCTh MHAUBUAYAJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

Ba3oBble Jjoruueckue aeicTBUA:

BBISIBIISITh U XapaKTEPU30BaTh CYILIECTBEHHBIE MPU3HAKH MAaTEeMaTUYECKHX
OOBEKTOB, TOHSATUM, OTHOIIEHUH MEXKIy MOHATUSAMH, (POpMyIUpOBaATH
OTIPE/ICJICHUS TIOHSATUM, YCTAaHABIIMBAThH CYILIECTBEHHBIN MPU3HAK KJlacCU(PUKAIUH,
OCHOBaHMS JJ11 0000IICHUS M CPAaBHEHU S, KPUTEPUHU TTPOBOJIMMOI0 aHAJIN34;

BOCIIpUHUMATh,  (opMyIupoBaTh H  TPEOOPaA3OBBIBATH  CYXKICHHS:
yTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBISIBJISITh MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOCHUSIX U YTBEPXKACHUSIX, MpEIaraTh KPUTCPUU IS
BBIABJICHHS 3aKOHOMEPHOCTEN U MPOTUBOPEUUN;

JenaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHMKH, JCAYKTHUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUEHHU M, YMO3aKIIIOUEHHUH 110 aHATIOTUH;

IPOBOJAUTH CAMOCTOSATENIBHO JOKA3aTeIbCTBA MATEMATUUYECKUX YTBEPKICHUN
(mpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIMIO, IPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBaTH COOCTBEHHBIE CY>KJICHUS U BBIBO/IbI;

BBIOMpaATh CMoco0 penieHuss ydeOHOW 3amayu  (CpaBHMBATh HECKOJBKO
BapUAHTOB PEIIEHUs, BEIOUPATh HAanOO0JIee MOIXOIAIIUN C YIETOM CAMOCTOSITEIIbHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKkue AeiCTBHUA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIENOBATEIbCKUA HHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (PUKCUPYIOUIME  MPOTUBOpEUHe,  MpodieMy,
yCTaHaBJIMBaTh UCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Yy, APryMEHTHPOBATH
CBOIO MO3UIIHUI0, MHEHHUE;

POBOJUTH CAMOCTOSITENIbHO CIIJITAHUPOBAHHBIA IKCIIEPUMEHT, UCCIIEIOBAHKE
110 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00BEKTa, SBJICHHUS, TPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OObEKTaMU, SBJICHUSIMU, POLECCAMMU;

CaMOCTOSITeNIbHO (popMynupoBaTh 000OIIEHUS] M BBIBOABI MO pe3yJbTaTam
MPOBENEHHOTO  HAOJIOJIEHUS, HMCCIEOBAHUS, OLEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 00O0OIIECHUIA;



IPOTrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IIpOllEcCa, a TaKKE BbIABUIATh
IPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBIIITh Je(UIUTH MHPOPMALUK, JaHHBIX, HEOOXOJUMBIX JUIsl OTBETA Ha
BOIIPOC U JUISl pELICHUS 33a4H;

BbIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIIOB, aHAJIU3UPOBATD,
CUCTEMAaTU3UPOBATh U HHTEPIIPETUPOBATH HH(POPMAIMIO PA3TUYHBIX BUIOB U (GOpM
IIPEICTABIICHHUS;

CTPYKTYypUpOBaTh HMH(OpMALMIO, MPEACTaBIATh €€ B pa3lIWyHbIX (Popmax,
WTIOCTPUPOBATh Tpaduyecky;

OLICHUBATH Ha/1EKHOCTD uH(popMauu o CaMOCTOSITENIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKATHBHBIE YHUBeEpPCAJIbHbIE YUeOHbI€e JeCTBHS

OO1menue:

BOCHIPUHUMATh U OPMYJIMPOBATH CYKIECHHS B COOTBETCTBUU C YCIOBUSMHU U
HEISIMUA OOIIIEHUS, SICHO, TOUHO, TPAaMOTHO BBIPA)KAaTh CBOIO TOUKY 3PEHUS B YCTHBIX
N TIIMCbMCHHBIX TCKCTaX, JaBaTb IIOJACHCHHA IIO0 XOAY PCHICHHUA 3adaydu,
KOMMCHTHUPOBATDH HOHy‘-ICHHBIﬁ pGBYJ'II)TaT;

B X0Ji¢ 0OCYXXJICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYX IaeMON TEMBI,
HpO6HCMBI, pemaeMoﬁ 3aJa4i, BBICKA3bIBaTh HACHU, HAIICJICHHBIC Ha IIOHUCK
peuiCHuA, COIIOCTABJIATH CBOHM CYXXIACHHUA C CYXXIACHUAMU JPYIHX YYACTHHKOB
auanora, oOHapy>XUBaTh pa3jMyue M CXOACTBO IMO3UIUH, B KOPPEKTHOH (opme
dbopMyIIUpOBaTh Pa3HOTIIACHS, CBOM BO3PAYKEHHUS;

MPEACTABIATh PE3YJIbTAThl PEIICHUS 3a/1au, SKCIEPUMEHTa, UCCISOBAHUSI,
IPOEKTa, CaMOCTOSITEIbHO BBIOMpAaTh (opMaT BBICTYIUICHHS C Y4Y€TOM 3aj1a4
Mpe3eHTAluU U OCOOCHHOCTEN ayIUTOPHUHU.

PeryisiTuBHBIC YHUBEpCAJIbHbIE YUeOHBIE 1eiiCTBUA

Camoopranusanus:

COCTaBJISATh IJIaH, aJITOPUTM PELIEHUS 3aJaud, BBIOMPATh CIOCOO PELIEHUS C
y4€TOM HMMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUH C YYETOM HOBOM MH(OpMaALUK.

CaMOKOHTPOJIb, SMOUMOHAJIBLHBIA HHTEJJICKT:

BJa/Je€Th  HABbIKAMU  IIO3HABATEJIbHOM  pediekcuu Kak  OCO3HaHHUSA
COBEpLIAEMBIX JACHCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTaTOB, BIAJAETh
crocobaMy CaMOIIPOBEPKH, CAaMOKOHTPOJS Ipolecca W pe3ysibTaTa pelleHus
MaTEMaTHYECKOM 3a/1a4H;



PEABUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH TP PEIICHUU 3a]1ayH,
BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX,
HaWJIEHHBIX OIMMOOK, BBIIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LEJH U YCIOBUSAM, OOBIACHITH MPUYUHBI
JOCTHKEHUSI I HEIOCTHKEHUST PE3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eSITEJIbHOCTD:

MOHUMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUIYaTbHOM
paboThl TpU peHieHUH Y4YeOHBIX 3a7ady, MPUHUMATh IeJb COBMECTHOMU
NEATEIbHOCTH, IJIAHUPOBATh OPraHU3AIlMI0 COBMECTHOW pabOThI, pacrpeneisiTh
BUJIBI paOOT, TIOrOBApPUBATHCS, 0OCYKIATh MPOIIECC U Pe3yJIbTaT padoThl, 000011aTh
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B TPYMIOBBIX (hopmax padoThl (0O0CyxkaeHUsI, 0OOMEH MHEHHIA,
«MO3TOBBIE MITYPMbD» H HHBIE), BBITIONHATH CBOIO YaCTh Pa0OTHI M KOOPIUHUPOBATH
CBOM JICUCTBUS C APYTUMHM YI€HAMHU KOMaH/bl, OLICHUBATh Ka4€CTBO CBOETO BKJIAa
B OOmUHA TPOAYKT MO KpUTEpHUsiM, CHOPMYIUPOBAHHBIM  YYaCTHUKAMU
B3aUMOJICHCTBUA.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kuacce oOyyarouiuiicss MOJy4dT CIEAYIOIIHE
OpEeJIMETHBIE PE3YJIbTAThl MO OTAEIbHBIM TeMaM pabodeil MmporpaMMbl y4eOHOTrO
Kypca «Anredpa u Hayajla MATEMaTHYECKOTO aHATN3a»:

Yucia 1 BEIYHCICHUSA:

CBOOOJHO OINEpUPOBATh MNOHATHUSAMHU: PALUMOHAIBHOE YHUCIO, OECKOHEYHas
nepuoauyeckas JapoOb, TPOLEHTHI, HPPALUOHAIBHOE YHUCIO0, MHOXECTBA
PAlMOHAJIBHBIX U AEHCTBUTENBHBIX YUCEN, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

OPUMEHSTh JpOOM W MPOLEHTHl ISl pPEIICHUs MPUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACed 3HAHUN U PEATbHOU KU3HU;

OPUMEHSATH NPUOIMKEHHBIE BBIYMCICHUS, TPABUJIa OKPYTJIEHUS, IPUKUJIKY U
OILIEHKY pe3yJIbTaTa BIYUCIICHUII;

CcBOOOZHO ONEpUpOBaTh TOHATHUEM: CTENEHb C IEJbIM I0Ka3aTeleM,
UCIOJIB30BaTh MOAXOAAIIYIO (DOPMY 3alMCH AEUCTBUTENIBHBIX YHCEI JISl pEelIeHUs
NPaKTUYECKUX 33]a4 U MPEACTABICHUS JAHHbBIX;

CBOOOJITHO OIEpPUPOBATH MOHITHEM: apUPMETHUECKUN KOPEHb HATypalbHOMU
CTEIEHU;

CBOOOJIHO OIEPUPOBATH MOHATUEM: CTEIIEHb C PALlMOHAIBHBIM [TOKa3aTeNeM;

CBOOOJTHO OIEpUPOBAaTh MOHATUAMH: JIOTapudM UHKcCHa, AECITHUYHBIE WU
HaTypaJbHbIE JIOTapU(MBI;



cBOOOZHO ONEpPUPOBATh MOHITUSIMH: CHHYC, KOCHUHYC, TAHT€HC, KOTAHT€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATh NMOHATUSAMM: APKCHUHYC, apPKKOCHUHYC W apKTAHTE€HC YHCIIOBOIO
apryMeHTa.

YpaBHEHUS U HEPABEHCTBA:

CBOOOJIHO ONMEpPUPOBATh MOHATUSMHU: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIIEICTBUSA, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHSATh pa3MYHble METOJbl pEIIEHUs pPALUOHAIBHBIX M JIPOOHO-
pPAalMOHAIBHBIX YPAaBHEHUM, IPUMEHATH METOJ HHTEPBAJIOB JUISL PELICHUS
HEPABEHCTB;

CBOOOZHO OINEPUPOBATh MOHATUSAMHU: MHOTOUWIEH OT OJHON NEPEMEHHOM,
MHOTOUJIEH C LEIbIMU KO3 PHUIIEHTaMU, KOPHU MHOTOUYIEHA, IPUMEHSTD JIEJIEHNE
MHOI'OYJIEHa Ha MHOI'OYIEH C OCTAaTKOM, Teopemy be3dy u teopemy Buera s
peleHuns 3a1ay;

CBOOOZHO ONEpUpOBaTh NOHATHUAMU: CHUCTEMA JIMHEHHBIX YpaBHEHMI,
MaTpula, ONpPENEIUTENb MAaTpUUbpl 2 X 2 KM €ro TEOMETPUYECKUH CMBICIH,
WCIIOJIB30BaTh CBOMCTBA OINPENENUTENs 2 X 2 JUId BBIYHCICHHUS €r0 3HA4YCHMS,
IPUMEHATh ONPEACIUTENNA I PEUIEHUs CUCTEMBl JIMHEHHBIX YPaBHEHUH,
MOZEJIMPOBATh PEAIBHBIE CUTYALMU C IIOMOILBI0 CUCTEMBI JIUHEWHBIX YPaBHEHUH,
UCCIIEI0BATh IIOCTPOCHHBIE MOJECIH C IIOMOIIBIO MaTpPUIl U ONPEIEIUTEIIEH,
WHTEPIIPETUPOBATH ITOJyYEHHBIM pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM JUIsl [peoOpazoBaHUs
BBIPAKCHUU;

BBINOJIHATH MPeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUHN, COJEPIKAINX CTEIEHHU C
pPalMOHAIIBHBIM ITI0KA3aTENEM;

UCIIOJIb30BaTh CBOMCTBa aorapupmoB JUISI npeoOpa3oBaHuUs
aorapu(pMUUECKUX BBIPAXKECHUH;

CBOOOJHO ONEPHPOBATH MOHATHSIMHU: HPPALMOHAIBHBIE, MOKA3aTEJbHBIE U
Jgorapu(pMUYECKHE YPaBHEHHUS, HAXOIUTh UX PEIICHHS C TOMOLIBI0 PABHOCUIIBHBIX
IIEPEXO0I0B WIIA OCYLIECTBIIAS IPOBEPKY KOPHEH;

IPUMEHSTh OCHOBHbIE TPUTOHOMETpUUYECKUE (GOPMYJIbI JUIsl TPeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKECHUM;

CBOOOJTHO OINEpPUPOBATh TIOHATUEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATh  HEOOXOAuMble  (OpPMYJbl  JUIsl  PEIIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHEHUN;

MOJIENIMPOBAaTh peajbHblE CUTyallMM Ha $3bIKE anreOpbl, COCTABIATH
BBIPDAXKECHUS, YPABHEHHMS, HEPABEHCTBA II0 YCIOBHIO 3a/1a4d, MCCIEA0BATh
IIOCTPOEHHBIE MOJEIH C UCIIOJIb30BAHUEM alapara ajireopsl.

DYyHKIUHN U TPAPUKU:



CcBOOOJHO OMEpUPOBATH MOHATUSIMH: (YHKIIHS, CIIOCOOBI 3aaHus (PyHKIINH,
B3aUMHO 0OpaTHble (QPYHKUUHM, KOMMO3ulus ¢QyHKUMWA, rpaduk QyHKOIUH,
BBITNIOJIHATH 3JIEMEHTapHbIE TPeoOpa3zoBaHus rpauKOB (PYHKIIHIA;

CBOOOZHO OINEpPUPOBATh MOHSTHUAMU: OOJIACTH OIPEAETCHUS U MHOXECTBO
3HaYeHUHN PYHKIMH, HYJIU QYHKIUH, TPOMEXYTKH 3HAKOMOCTOSIHCTBA,

cBOOOMHO OMEpUpOBaTh TMOHATHSAMH: YETHbIE H HEYETHBIE (PYHKIIHH,
nepuoandeckre QyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAaKCUMYMBI U
MUHUMYMBI (DYHKIMH, HauOOJblllee M HaUMEHbIIee 3HaYeHWe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOJHO OMEpPUPOBATH MOHATUSIMHU: CTEMEHHAsT QYHKIMS C HATYPaJTbHBIM U
LEJNbIM [OKa3aTeiaeM, rpapuk CTENEHHOW (YHKIMM C HATYpPaJbHBIM U LEJIBIM
nokasaresieM, rpaduk KOpHS N-Ood CTENeHW Kak (QyHKIMH OOpaTHOW CTENEHH C
HaTypaJIbHBIM ITOKa3aTeleM;

OTEepUPOBATh TMOHITHSIMU: JUHEHHAs, KBaApaTU4YHAS U IPOOHO-THMHEHHAS
(YHKIMM, BBIIOJHATH 3JIEMEHTAPHOE UCCIIEI0BAHUE U TIOCTPOCHUE UX IPAPUKOB;

CcBOOOZHO OIEpUpOBaTh MOHATHSAMM: IOKa3aTeiabHas M Jorapudmuyeckas
(yHKUIMH, UX CBOMCTBA M rpaMKH, MCIOJb30BATh MX TpaQUKUA [Js PEIICHHS
YPaBHEHHU;

CBOOOZHO ONEpUpPOBaTh NOHATUAMU: TPUTOHOMETPUYECKAST OKPY’KHOCTD,
orpezesieHue TPUTOHOMETPHUUECKUX (QYHKIUI YMCIOBOIO apryMEHTa;

UCIONB30BaTh Tpaduku (QyHKIUNA IS UCCIENOBAHUS MPOLIECCOB U
3aBUCHMOCTEH MpH pelIeHUH 3ajad U3 JIPYruX Y4eOHBIX MPEAMETOB M PeaTbHOU
KU3HU, BBIpaXaTh (HOpMyJIaMU 3aBUCUMOCTH MEKy BETUUUHAMU;

Hauana maTteMaTH4ecKoro aHajau3a:

CcBOOOZHO OMEpUpPOBATh MOHATUSIMU: apuMeThyeckas U TeoMeTpUyecKas
nporpeccusi, 06CKOHEUHO yOBIBaIOIasi reOMETpUIecKasi MPOrpeccus, TNHEHHBINA U
AKCIIOHEHIMATIBHBIA POCT, (POpMyIIa CIOXKHBIX MPOLIEHTOB, UMETh MPEICTABIECHUE O
KOHCTAHTE;

UCTIONb30BaTh MPOTPECCUU MJI PEIICHUs pEealbHbIX 3a/Jad MPUKIATHOTO
XapakTepa;

CcBOOOHO ONEpPUPOBATH NOHATUSIMHU: TOCIIEI0BATEILHOCTbD, CIIOCOOBI 3a/1aHuUs
MOCTIEA0OBATEIBHOCTEN, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIIEOBATEIHLHOCTH,
NOHUMAaTh OCHOBBI 3apOXKIACHUS MAaTEMaTUYeCKOro aHaliM3a KakK aHaiaus3a
OECKOHEUHO MaJlblX;

CBOOOIHO OIEPUPOBATh MOHATHSAMU: HETIPEPbIBHBIE (DYHKIIMHU, TOUKH pa3pbiBa
rpaduka QyHKIMH, aCHMITOTHI rpapuka PyHKINY;

cBOOOMHO OIEpUpOBaTh TMOHATHEM: (YHKIUS, HETpEphIBHAS Ha OTpPE3Ke,
IPUMEHSTh CBOMCTBA HETIPEPHIBHBIX (DYHKIIUI JIJIs pelIeHus 3a/1a4;



CBOOOZHO OINEpUPOBaTh TMOHATUSAMHU: TIEpBasi U BTOpas MPOU3BOJIHBIC
(yHKUIMH, KacaTellbHas K rpaduKy QpyHKIUY;

BBIYUCIIATH IIPOU3BOJIHBIE CyMMBI, IIPOU3BEACHUS, YACTHOIO U KOMIIO3ULIUN
IBYX (YyHKIU, 3HaTh IPOU3BOJIHBIE AIEMEHTAPHBIX (PYHKILINI;

UCIIOJIb30BaTh T€OMETPUUECKUN U (U3UYECKUN CMBICT MPOU3BOJHOM s
peneHus 3a1ay.

MHo:kecTBa U JIOrMKa:

CBOOOZHO  ONEpPUPOBAaTh  TMOHATUSAMHU:  MHOXKECTBO, ONEpalUud  Haj
MHOECTBaMU;

U CIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aIlliapart JJisl ONMCAaHUs PEaIbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHNUH 33]a4 U3 IPYIHX y4E€OHBIX IPEAMETOB;

cBOOOZHO OIEpPUPOBATh MOHATUSMHU: OIpeAeNieHHe, Teopema, ypaBHEHHE-
CJIE/ICTBHE, CBOMCTBO MAaTEMATUYECKOIO0 OOBEKTA, T0KA3aTEIBCTBO, PABHOCHIIBHBIE
YPaBHEHMS U HEPABEHCTBA.

K xonmy oOyuenuss B 11 kuacce oOyyarouiuiicsi HOJYyYUT CIEAYIOLIUE
IpeIMEeTHbIE Pe3yJIbTaThl MO OTIENbHBIM TeMaM pabodel MporpaMMbl y4eOHOTo
Kypca «Anredpa u Hayajla MATEMaTUYECKOTO aHATIN3a»:

Yucia 1 BBIYMCIICHUSA

cBOOOHO ONIEPUPOBATh NOHATUSAMU: HATYPAIBHOE U LIEJI0€ YUCIIO, MHOKECTBA
HaTypaJIbHBIX U LEIBIX YUCEI, UCIIOIb30BaTh IIPU3HAKU JCIUMOCTH LIEIBIX YUCEI,
HOJl nm HOK HarypanbHbBIX uyucen I peuieHus 3aaad, IPUMEHSTb AJITOPUTM
EBknnpa;

CBOOOZHO OIEpUpOBaTh IMOHATHEM OCTaTka [0 MOJYJIO, 3aliChIBaTh
HaTypaJIbHbIE YHUCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUHUCIICHHUS;

CBOOOJHO ONEPUPOBATH MOHATHUSAMH: KOMIUIEKCHOE YHCIO W MHOXECTBO
KOMIUJIEKCHBIX YHUCEJ, MPEACTaBIATh KOMIUIEKCHBIE YuCia B alreOpanyeckod u
TPUTOHOMETPUUECKOH (popme, BBIMOJIHATh apu(PMETUUYECKHE ONEepalil ¢ HUMU U
M300pakaTh Ha KOOPJAMHATHOMN MIOCKOCTH.

YpaBHeHUA U HEPABEHCTBA:

CBOOOZHO ONEpUpOBaTh HMOHATHUSAMHU: HppalMOHAIbHBIC, MOKA3aTeIbHbIE U
jgorapu(MUUECKre HEpPAaBEHCTBA, HAXOAUTb UX PEIIEHUS C  IOMOIIbIO
PAaBHOCWIBHBIX IIEPEXO0/IOB;

OCYLIECTBJISATH OTOOpP KOpPHEH NpH pELIEHUH TPUTOHOMETPUUECKOTO
YPaBHEHMUS;

CBOOOZHO OMEpUPOBATh MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATH  HEOoOXoaumble  (OPMYJBl  JJIi  PELICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO OIEPUPOBATH MOHATUSAMHU: CUCTEMA U COBOKYITHOCTh YpaBHEHUI U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CHUCTEMBI-CIIEACTBHS, HAXOAUTh PEIICHUS



CHUCTEMBI U COBOKYITHOCTEW pallMOHaIbHBIX, UPPALIMOHAIIBHBIX, [TOKA3aTEIbHBIX U
aorapu(pMUYECKUX YPaBHEHUI 1 HEPABEHCTB;

pemarb palrOHAaJbHBIE, VppalMOHAIbHBIE, ITOKA3aTEeIIbHBIE,
gorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPaBEHCTBA,
coJiepaKallye MOYJIM ¥ IIapaMeTphl;

OPUMEHSATH TpaduuecKre METOAbI AJI PEIICHUs] YPaBHEHUN U HEPABEHCTB, a
TaKKe 3aJ1a4d ¢ NapaMeTpaMu;

MOJIETUPOBAaTh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIpa)KEHHUS, YPAaBHEHUS, HEPABEHCTBA U HX CHUCTEMbl MO YCJIOBUIO 3ajlayu,
UCCJIEIOBATh IOCTPOECHHBIE MOJIENM C HCIOJIb30BAHUEM allapara ajireopsl,
WHTEPIIPETUPOBATH MMOJTYYECHHBIN pe3yJIbTaT.

DOYyHKIUHN U TPaPUKU:

CTpOUTh TpaduKH KOMHO3UIMH (YHKIUHA C TIOMOIIBIO 3JIEMEHTApHOIrO
UCCJIEIOBAHUS U CBOMCTB KOMIIO3UIMU JABYX (DYHKIIHIA;

CTPOUTBH FT€OMETPUUECKUE 00pa3bl ypaBHEHUN 1 HEPABEHCTB HA KOOPIUHATHOM
MJIOCKOCTH;

CBOOOJHO  ONEpUPOBaTh MNOHATUSAMHU: TIpaUKH TPUTOHOMETPUUYECKUX
byHKIU;

OPUMEHATh (QYHKIUU JJII MOJIETMPOBAHMS W MCCIEIOBAHUSA pPeallbHbIX
IIPOLIECCOB.

Havana mareMmaTu4eckoro aHajmsa:

UCIOJIb30BaTh MPOU3BOIHYIO JIJISl UCCAEAOBaHUS (PYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI;

HAXOJIUTh HAOOJIbIIIEe U HAMMEHBIIICe 3HAUCHHS (DYHKITUN HETPEPHIBHOW Ha
OTpE3KE;

WCIIOJB30BaTh MPOU3BOAHYIO JUISI HAXOXKACHUS HAWJIY4IIEro PpELICHUS B
MPUKIIA/IHBIX, B TOM YHCJIE COIMAIbHO-O)KOHOMHUYECKUX, 3a7a4ax, AJIsl ONpeAeIeHUs
CKOPOCTH U YCKOPEHHS MpoIiecca, 3a1aHHOr0 (GopMyIon Uil rpaduKoM;

CBOOOJHO ONEpPUPOBAaTh MOHATUSAMHU: MEPBOOOpa3Hasi, ONpPeaeIEHHBIMI
UHTErpaj, HAXOAHUTh IEPBOOOpPA3HbIC AJIEMEHTAPHBIX (PYHKIUI UM BBIYUCIATH
uHTerpan no gpopmyine Hetorona-JIeiouuna;

HaXOAMTH IJIOMIAAN TIOCKUX GUTYp U 0OBEMBI TE C TOMOIIBIO HHTETpaa;

UMETh IPEICTABICHHE O MAaTEMATHYECKOM MOJEIMPOBAHMM Ha NPUMEDPE
coctaBiieHUs TU(depeHITnaTbHBIX YPAaBHEHHUI;

pemars NPUKIAAHBIE 33Ja4d, B TOM YHUCJE COLUAIbHO-3KOHOMUYECKOIO H
(u3HYecKoro xapakrepa, CpeICTBaMyi MaTeMaTHYECKOr0 aHAIU3A.

HHPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMI OBPA30BATEJBbHOM ITPOT'PAMMBI



10 KVIACC

Kon IIpoBepsiemble NpeAMeTHBIE Pe3YJIbTATHI 0CBOCHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yJabTarta
1 Yucna u BBIYUCTICHUS
11 OnepupoBaTh MOHATHAMHU: PALHOHAIBHOE M JCHCTBUTEIBHOE YHCIIO,
’ OOBIKHOBEHHAS U JIECATHYHAS 1PpOOb, IPOLIEHTHI
12 Bemonuate  apudmernyeckue omepanuM € PalUOHAIBHBIMU U
' JEHCTBUTEIIEHBIMU YUCIIAMHU
13 BoimonHATe  NpuOMMKEHHBIE — BBIYMCICHHS, HUCHOJB3YS  IpaBUiIA
’ OKpYTJICHUS, JIeNaTh NPUKUIKY U OLIEHKY pe3yJIbTaTa BHIUMCIECHUIN
OnepupoBaTh NOHATUAMU: CTENIEHb C IIEJbIM IOKa3aTeleM, CTaHAapTHas
L4 ¢dopma 3anmucH NEHCTBUTEIBHOTO YMCIA, KOPEHb HATYPaJbHON CTEIICHHU;
' MCTIOJIB30BaTh MOAXOAIIYI0 (POPMY 3alUCH JACHCTBUTEIBHBIX YHCET IS
peleHus MPaKTUYECKUX 3a7a4 U MPEJCTaBICHUS JaHHbBIX
OnepupoBaTh MOHATUAMU: CHHYC, KOCUHYC M TaHI€HC IMPOU3BOJIBHOIO
1.5 yIia; WCIOJb30BaTh 3alMCh MPOU3BOJIBHOTO yria dYepe3 oOpaTHbIC
TPUTOHOMETPHUYECKUE (PYHKITHH
2 VYpaBHEHUs U HEpaBEHCTBA
OnepupoBaTh MOHATUSAMH: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO, LIEIIOE,
2.1 palMOHAIBHOE, HppalUOHAIBHOE ypaBHEHHUE, HEpPaBEHCTBO,
TPUTOHOMETPHUYECKOE YPaBHEHUE
59 BoimonuaTe npeoOpa3oBaHUs TPUTOHOMETPHUUYECKUX BBIPAKEHUH U
’ pemaTh TPUrOHOMETPUYECKHE YPABHEHHS
BeimonuaTe npeoOpa3oBaHus LENbIX, PAMOHAIBHBIX U UPPALMOHATIBHBIX
23 BBIPQXEHUII W pelaTh OCHOBHBIC THUIIBI IIENBIX, DPALMOHAIBHBIX H
UppanoHaTbHBIX YPAaBHEHH U HEPABEHCTB
54 [TpuMeHATh ypaBHEHUS U HEPABEHCTBA JUIsl PEIICHUS MaTeMaTHYeCKUX
' 3aJa4 ¥ 3a/1a4 U3 Pa3InYHbIX 00JIacTel HAyKU U pealbHON JKU3HU
MogenupoBaTh peallbHbIe CUTyallMd Ha S3bIKE anreOpbhl, COCTaBIATH
2.5 BBIpA)KEHUS, ypAaBHEHHS, HEPABCHCTBA 110 YCIOBHIO 3aJ[auH, UCCIIETOBATh
MIOCTPOCHHBIE MOJIEH C MCIIOJIb30BaHUEM arrapara ajireopbl
3 ®yHKIMY U TpaduKu
OnepupoBath TOHATHSAMH: (YHKIHSA, CIIOCOOBI 3amaHus (QyHKIHH,
3.1 o0acTh OIpeNeNieHus M MHOXXECTBO 3HAUYeHUH (QYHKUWH, Trpaduk
($yHKIMH, B3aMMHO 0OpaTHbIe (PyHKIMH
39 OnepupoBaTh MNOHATHSAMM: YETHOCTh M HEUETHOCTh (YHKIMM, HYIH
' (GYHKINU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA
33 Hcnonb3oBath rpaduku QyHKIHHA A1 PELICHUs] YPaBHEHUH




Crpouts ¥ uuTaTh TrpapuKd JUHEHHOM (QYHKIMH, KBaJIpaTHYHOU

34 GyHKIMH, cTeNeHHONW (QYHKIIUU C LIEJIbIM [TOKa3aTeaeM
Hcnonk3oBath rpaduku (yHKIUN [AJI8 KUCCIEIOBAHUS TPOIECCOB H
35 3aBUCHUMOCTEH MpPH pEelIeHUH 33Jad U3 APYTUX Y4eOHBIX MPEIMETOB U
' peaspbHOM JKM3HHW, BBIpaXaTh (QOpMyIamMH 3aBUCUMOCTH  MEXIY
BEJIMYMHAMU
4 Hauana maTeMaTnueckoro aHaimsa
41 OnepupoBaTh MOHATUSMU: TOCJIEI0BATENILHOCTh, apudMeTnyeckas u
' reoMeTpHuuecKas Mporpeccuu
OnepupoBaTh MNOHATUSAMU: OECKOHEUHO YOBIBaroOIIas IeoMeTphuecKas
4.2 mporpeccus, CcyMMa OECKOHEYHO YOBIBAIOIIEH TE€OMETPUUYECKOU
Iporpeccun
4.3 3agaBaTh MOCJIEIOBATEILHOCTH PA3IMYHBIMK CTIOCOOAMU
44 Hcnonb30BaTh CBOWMCTBAa MOCIEIOBATENBHOCTEN M TMPOrPECCUid IS
’ pelIeHust pealibHbIX 3a]]a4 MPUKIIATHOTO XapaKTepa
5 MHoxecTBa U JIOTHKa
5.1 OnepupoBaTh NOHATUAMU: MHOKECTBO, OTIEPAIIMN HAJl MHOKECTBAMU
Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIM —ammapaTr i ONHCAHHS
5.2 peaNbHBIX MPOIIECCOB U SBICHUH, PU PEIICHNUH 3a/1a4 U3 APYTUX YIeOHBIX
MpPeIMETOB
53 OnepupoBaTh  MOHATUSMU:  OIpeNeJeHHe, Teopema,  CIEeACTBHE,
’ JI0Ka3aTebCTBO
11 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI OCBOEHUSI OCHOBHOI
NpoBepsieMoro .
0o0pa3oBaTeILHON MPOrpPaMMBbl CpeIHEero 001ero 00pazoBaHus
pe3yabTara
1 Uucna v BBIYUCICHUS
OnepupoBaTh MOHATUSAMU: HATypallbHOE, II€JI0€ YHCIIO; HCII0JIb30BaTh
1.1 MPU3HAKK JIETUMOCTH LEJBbIX YHCEN, Pa3jIoKEHHE 4ucia Ha IPOCThIe
MHOXHUTENH JIJIsl PeIICHHs 3a]a4
1.2 OnepupoBath MOHATUEM: CTEIEHb C PAlIMOHAIBHBIM IMOKa3aTeIeM
13 OmnepupoBaTh MOHIATUSIMHU: JIOTapU(M UUCIa, AECITUYHBIC U HATYpaJbHbIE
' sorapudmel
2 YpaBHEHUS U HEPABEHCTBA
[IpumeHsTh CBOMCTBAa CTEMEHU Ui TMPeoOpa3oBaHUsl BBIPAKCHHIA,
2.1 OTIEpUPOBATh TMOHATHSAMU: IOKa3aTeIbHOE ypaBHEHHWE M HEPABEHCTBO;

peiaTb OCHOBHBIC TUIIBI ITOKA3aTCIIBHBIX ypaBHCHI/II\/'I 1 HCPABCHCTB




2.2

BoinonHATe mpeoOpa3oBaHMsl BbIpaXXEHHUM, COAEpKalINX JIOTapu(pMBbL
OTIEpUPOBAThH MOHATHIMHU: Jorapu(pMUUecKoe ypaBHEHUE U HEPABEHCTBO;
pemaTh OCHOBHBIE TUIIBI JIOTAPU(PMHUUYECKUX YPAaBHEHUN U HEPABEHCTB

23

HaXO,[[I/ITB peIICHUA HpOCT@ﬁIHHX TPUTOHOMETPUUCCKNX HCPABCHCTB

24

OnepupoBaTh MOHATHAMM: CUCTEMA JIMHENHBIX YPAaBHEHUH U €€ pelIeHUE;
UCIIONIB30BaTh  CHCTEMY JIMHEWHBIX YPaBHEHUM Uil PELICHHUsA
IIPaKTUYECKUX 3a/1a4

2.5

Haxomuth  pemieHuss MpoCTEWIIMX CHCTEM M COBOKYITHOCTEH
paloHaIbHBIX YPABHEHHUI U HEPABEHCTB

2.6

MonenupoBaTh peaqbHbIE CHUTYallMd Ha SI3bIKE aireOpbl, COCTABIISTH
BBIPAYKEHHUSI, YPABHEHHUsI, HEPABEHCTBA U CUCTEMBI 10 YCJIOBHUIO 3aJ1a4H,
UCCIIeIOBATh MOCTPOCHHBIE MOJIEJIH C UCIIOF30BAHUEM arapaTa anreOpsl

OyHKIMU U TpaduKu

3.1

OnepupoBaTh MOHATHUAMHU: TepUOAWYECKass (QYHKIUSA, TPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKU KCTpeMyMa (YHKUUH, HanOOJbIlIee U
HauMEHblIIee 3HaUeHUs (PYHKIMHM Ha MIPOMEXYTKE; UCIOIb30BATh UX IS
uccienoBaHus (yHKIUH, 3a1aHHOH rpadKoM

3.2

OnepupoBaTh NOHATUSAMU: TpadUKH OKa3aTeIbHOMN, JorapuPMUUECcKOn 1
TPUTOHOMETPUYECKUX (PYHKIHMI;, u300pakaTh WX Ha KOOPIUHATHOM
IUIOCKOCTH M UCIIOJIB30BATh JJIs PEIICHUS] YPAaBHEHUIN 1 HEPABEHCTB

33

N300paxkaTh Ha KOOPAMHATHOM IUIOCKOCTH TpapuKd JTHHEHHBIX
ypaBHeHI/Iﬁ N HCIIOJIB30BAaTh HX MJId PCHICHUA CUCTCMBI JIMHEHHBIX
YpaBHEHUU

3.4

Hcnonb3oBate Tpapuku (GYHKIUH A7 HCCIEIOBAHUSA MPOIECCOB U
3aBUCUMOCTEH U3 APYTruX y4eOHbIX AUCHUIINH

Haugaa MaTemMaTH4ecKOro aHajam3a

4.1

OnepupoBaTh TOHATUSIMHU: HENpepbiBHAS (DYHKIUSA, TNPOU3BOAHAS
(GYHKIMHU; HCIOJIb30BaTh T'€OMETPUYECKUH M (U3WYECKHHA CMBICI
IIPOU3BOHON JIJIs PEILICHM 3a1a4

4.2

Haxomute  npou3BoAHBbIE  3JEMEHTApHBIX  (YHKIUI,  BBIYUCIATH
IIPOM3BOJHBIE CYMMBI, IPOU3BECHUS, YACTHOTO QYHKIUI

4.3

Hcnonb30BaTh  MPOM3BOJIHYIO s HCCIEAOBaHUS  (YHKIMM Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, IIPUMEHATH PE3YyJIbTaThl UCCIEIOBAaHUS K
HOCTPOEHUIO I'pahuKOB

44

Hcnonns30BaTh MMPOU3BOAHYIO IJId HAXOXICHHA HAWITYYHICro pCHICHUA B
MPUKIAAHBIX, B TOM YHCJIC COUAJIBHO-3KOHOMUYCCKHUX, 3aaadax

4.5

OnepupoBaTh NOHATUAMU: MEPBOOOpa3Hass U MHTErpayl; MOHUMATH
reoOMeTPUUECKU U GU3NYECKUI CMBICIT UHTETrpaia

4.6

Haxomuts mnepBoOOpa3Hble 2JIEMEHTapHbIX (YHKUIUN, BBIYUCIATH
uHTerpan no gopmyne Hetorona — JleliOHuIa




4.7 PemraTs MNMPUKIAAHBIC 3aJla4X, B TOM YHCJIC COONAJIBHO-O3KOHOMUYCCKOTO 1

(U3M4ECKOro Xapakrepa, CpeACTBaMU MaTEMATUYECKOIO aHaIN3a

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

Kon
1 Uucna v BBIYUCICHUS
Panmonaneupie unciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH, TPOILIECHTHI,
OECKOHEUYHbIE  IEepUOAMYEcKHe  JIpobu.  ApupMeTruyeckue  omnepamuu ¢
1.1 panMoHaIbHBIMU YMCIIaMU, NpeoOpa30BaHMs YMCIIOBBIX BbIpakeHUH. IIpumenenue
napoOeil M MPOLEHTOB JJIsl PelIeHUs] MPUKIAAHBIX 3ajjad W3 pa3IMYHbIX OTpaciel
3HAHUW U pEeAIbHOU JKU3HU
JelictBuTenbHble  4yKcia.  PalMoHanbHblE W UPpPALMOHAIBHBIE  YHCIIA.
1.2 ApudmeTnueckue omnepauuud ¢ JeMCTBUTENbHBbIMU uuciaamu. [IpubnmxEéHHbIE
BBIYHCIICHMS], IPABUIIa OKPYTIEHUs, IPUKUIKA U OLIEHKA pe3yJIbTaTa BbIUUCICHUN
Crenens ¢ menbiM mokaszateneM. CranmapTHas ¢dopMa 3amucu JeHCTBUTEIBLHOTO
1.3 yucna. Mcnonb3oBaHue MOAXoAsIied (opMbl 3alUCH TEUCTBUTEIBHBIX YHCEN st
pelIeHHs MPaKTUUECKUX 334 U IPECTaBICHUS JaHHBIX
14 Apudmernueckuil KOpeHb HaTypalbHOW cTeneHu. JleiicTBus ¢ apupMeTnuecKUMu
’ KOpHSIMU HAaTypaJIbHOW CTENEHU
15 CHuHyC, KOCMHYC M TAaHIT€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
ApPKTAaHI'€HC YKMCIIOBOTO apryMeHTa
2 YpaBHEHMs U HEPABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHbIE TPe0Opa30oBaHuUs
29 [IpeobpazoBanue TPUTOHOMETPUYECKHUX BBIPAXKEHU. OcHoBHBIE
’ TPUTOHOMETpHUUYECKHE (HOPMYITbI
73 VYpaBHeHHue, KOpeHb ypaBHEHHMs. HepaBeHCTBO, pelieHHe HepaBeHCTBAa. Meron
’ HHTEPBAJIOB
2.4 Pemenue nenbix 1 [poOHO-pallMOHAIBHBIX YPaBHEHUH 1 HEPABEHCTB
2.5 Pemenue nppauroHanbHbIX YPAaBHEHHI 1 HEPABEHCTB
2.6 | Pemenue TpUrOHOMETPUYECKUX YPaBHEHUN
57 [IpuMeHeHNne ypaBHEHMI U HEPABEHCTB K PEIICHUIO MaTEMAaTUYECKUX 3a4a4 U 3a]a4
' W3 pa3IMYHbIX 00J1acTel HAYKH U PEaTbHON KU3HH
3 OyHKIMH U rpaduKu




3.1

Oyukius, crnocoObl 3amanus GyHkuuu. ['paduk dyHkmuu. B3ammHO 00paTHBIE
byHKIMH

3.2

OOnactp ompeneneHUs M MHOXECTBO 3HaueHWd ¢yHkumu. Hymmu QyHkmm.
[TpomerxyTKkH 3HaKONOCTOAHCTBA. YETHBIC Y HEUETHBIC (PYHKLIUU

33

Crenennas (GyHKIMS ¢ HATypaJIbHBIM U IIeJIBIM TTOKazaTesneM. E€ cBolicTBa u rpaduxk.
CaoiicTBa ¥ rpad UK KOpHS 71-0i CTCTICHH

34

Tpuronomerpuueckas OKpYXHOCTb, ONpEACICHUE TPUTOHOMETPHUECKUX (DYyHKIHIA
YHCIOBOr0 apryMeHTa

Hagama MaTemMaTHuecKoro aHajimsa

4.1

ITocnemoBaTenbHOCTH, CIIOCOOBI 3amaHUsg IIOCIEAOBAaTENLHOCTEH. MOHOTOHHBIE
MOCIEI0BATEIBHOCTH

4.2

ApudmeTnueckass U TeoMeTpuueckas mnporpeccud. beckoHeuHO yObIBaromiast
reomeTpuueckas mporpeccusi. Cymma OECKOHEYHO YOBIBAIOIICH T€OMETPUYECKOM
nporpeccur. Dopmyia CIOXKHBIX HPOLEHTOB. lcmonb30BaHuE Mporpeccuu Juis
pelIeHus: pealibHbIX 3a/]1a4 MPUKIIATHOTO XapaKTepa

MHokecTBa H JJIOTHKa

5.1

MHoO)kecTBO, oOmepaluu HaJl MHoOXKecTBamH. Jluarpammbl Oitnepa — BenHna.
[IpuMmeHeHne TEOpETHKO-MHOXKECTBEHHOIO anmnapara Uil OMUCaHMS pPealbHBIX
MIPOLIECCOB | SIBIICHUH, MPU PEIICHUH 3a/1a4 U3 IPYTUX YICOHBIX MPEIMETOB

5.2

OHpeI[eJ'ICHI/Ie, TeOopeMa, CICACTBUC, 1OKA3ATCIILCTBO

11 KIIACC

Koxa
1

HpOBepﬂeMblﬁ JIEMEHT COACPRAHUA

Yuncna ¥ BEIUUCICHUS

1.1

HatypanbHble u nienbie yncia. [Ipu3Haky AeIMMOCTH HEbIX YUCE

1.2

Crenens ¢ pallMOHAIBHBIM MoKa3atesieM. CBOWCTBa CTEIEHU

1.3

Jlorapudm uucna. /lecaTndnble U HaTypabHbIE JOTapUPMbI

2

VYpaBHEHUs 1 HEPABEHCTBA

2.1

[IpeoOpa3oBaHue BbIpaKEHUI, COlepKALIUX Jorapu(pmbl

2.2

[Tpeobpa3oBaHme BEIpAKEHUH, COIEPIKAIINX CTENICHH C PAIlIOHATHHBIM
noKa3aresiem

23
24

[TprMepbl TPUTOHOMETPUUECKUX HEPABEHCTB

ITokxa3aTennHBIC YPaBHCHUA U HCPABCHCTBA

2.5

.HOFapI/I(I)MI/I‘{CCKI/IC YpaBHCHUA U HCPABCHCTBA

2.6

CucteMbl JUMHEWHBIX ypaBHEHWH. PelieHne NpHUKIAIHBIX 3a7ad C MOMOIIbIO
CHCTEMBI JINHEMHBIX YPAaBHEHUI

2.7

CucrteMsl 1 COBOKYITHOCTH pallMOHAJIBbHBIX ypaBHeHI/If/'I H HCPABCHCTB




IIpumeHeHne ypaBHEHHH, CHCTEM M HEPABEHCTB K PEIICHHUIO MAaTEMaTUYECKHX

28 3a]1a4 ¥ 3a]1a4 U3 pa3IM4HbIX 00JacTeil HayKu U peabHOM KU3HU
3 @OyHkMK U rpaduku
Oynxnus. [lepuonnyeckue ¢yHkuu. ITpomMeKyTkM MOHOTOHHOCTH (DYHKIMH.
3.1 MakcuMymbl U1 MUHUMYMbl (pyHkuuu. HaunGomnbliee M HavMeHbllee 3HaYEHHE
(YHKIIMHM Ha IPOMEXKYTKE
3.2 Tpuronomerpudeckue GyHKIMU, X CBOHCTBA U rpaduku
33 [Toka3zarenbHas u sorapudmMuyeckas QyHKINHU, UX CBOICTBA U rpaduku
34 Hcnonp3oBanue rpadukoB GyHKIMM 1)1 pelieH!s] ypaBHEHUN U TUHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GYHKUMHA IS MCCIIEOBAHUS  TPOLIECCOB U
3.5 3aBHCUMOCTEH, KOTOpbIE BO3ZHUKAIOT IMPHU PELICHUH 33134 U3 APYTUX y4eOHBIX
IIPEIMETOB U PEAIIbHOM JKU3HU
4 Havana maTemaTH4ecKkoro aHaian3sa
4.1 HenpepoiBabie pyHKIIMH. MeTO HHTEPBAIOB JJIs pEIICHUS] HEPABCHCTB
4.2 [TpousBonHas pynkuuu. ['eomerpuueckuii 1 GpU3NYECKHA CMBICI TPOU3BOIHOM
43 [IpousBogHbIE AyMeMEHTApHBIX (QYHKIHH. DPOpMyNIbl HAXOXKIACHHUS MPOU3BOIHOMN
' CYMMBI, IPOM3BEACHHUS M YACTHOTO (DYHKIMI
[IpumeHeHne TNPOM3BOAHON K HCCIIEIOBaHUIO (PYHKIMI HAa MOHOTOHHOCTb H
4.4 sKcTpeMyMbl. HaxosxaeHne Haubonbiero 1 HaMMEHbIIETo 3Ha4eHUs! (PyHKIMHN Ha
OTpe3Ke
[TpuMmeHeHne Npou3BOIHOM U1 HAX0XKIEHUS HAaWTyUIlIero peleH s B IPUKIIa HbIX
4.5 3aadax, IS OINpEeNeNieHHs] CKOPOCTH TpoIlecca, 3aJaHHOrO (OpMYJION WU
rpadukom
4.6 [TepBooOpaznas. Tabmauia nepBooOpa3HBIX
47 WuTerpan, ero reomeTpuueckuii u puznyeckuil cMbIcil. Bpluncienue naTerpana mno

dbopmyiie Hetorona — JleitOnura




IMPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUAA OCHOBHOI OBPA3OBATEJILHON
ITPOI'PAMMBI CPEJJHEI'O OBIIETI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeGOBaHMS K MPeAMETHBIM Pe3yJibTATAM OCBOCHUS
NpoBePsAeMOro | OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMbI CPeIHEro 0011ero
TpeOOBaHMSI oOpa3oBaHus

Brmagenne meromamu [OKa3aTeNbCTB, aITOPUTMAaMH DPEIICHUS 3a]ad;
yMeHue (GOpMyJIHpOBaTh M ONEPUPOBATH MOHATHUSIMH: OIpEAESICHUE,
aKCHMOMa, Teopema, CIEICTBHE, CBOWCTBO, IIPU3HAK, J0KAa3aTEIbCTBO,
paBHOCWIIbHBIE (POPMYITHPOBKH; TPUMEHSATH UX; YMEHUE (POpPMYIINpPOBaTH
o0paTHOE M MPOTUBOINOJIOXKHOE YTBEP)KAEHHUE, NMPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MAaTeMaTU4YECKOM WHIYKIUU;
IIPOBOJUTH  [OKa3aTElbHBIE pACCYKIEHUs IPHU pELICHUM 3aj]ad,
1 OLICHUBATh  JIOTUYECKYIO  IPAaBUIBHOCTb  PACCYyXACHUM; YMEHHE
OIIEPUPOBATh MOHATUAMU: MHOXKECTBO, IOJMHOKECTBO, ONEPALMU Hal
MHOJKECTBAMH; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar JJis OIMCAaHUs PEAJIbHBIX IPOLIECCOB U SIBJICHUI U IIPU PELLICHUN
3aJa4, B TOM UHCIE€ M3 JpPYyruX Y4YEOHBIX IPEIMETOB; YMEHHE
OIepUpOBaTh MOHATHAMMU: I'pad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh M OINHUCHIBaTh TIpadbl pa3IMuHBIMU

croco0amu; UCTOTB30BATh TPadbl IPU PEIICHUH 3314

VYMeHue onepupoBaTh NOHATHAMM: HaTypallbHOE YMCIIO, LIEJI0€ YHCIIO,
CTENEHb C LIEIBbIM M0Ka3aTesleM, KOPEHb HATYypaJIbHON CTENEHH, CTETEHb
C palMOHAIBHBIM  IIOKAa3aTeleM, CTENeHb C  JACHCTBUTEIbHBIM
nokaszareiaeM, JOrapugM Uucia, CHHYC, KOCHHYC W TaHIEHC
IIPOM3BOJIBHOIO YHUCJIA, OCTATOK II0 MOJIYJIIO, PAlMOHAJIBHOE YHUCIIO,
UppallMOHAIBHOE  YHCIO,  MHOXXECTBAa  HATypalbHBIX,  LEJbIX,
palOHaNbHbIX, JCHCTBUTEIBHBIX UHCEI; YMEHHUE MCIIOIb30BaTh
NPU3HAKU JEJIMMOCTH, HaUMEHBIIUI OO neauTenb U HauMeHblIee
of1miee kpaTHoe, aroput™M EBKimzia npu pemeHun 3aad; 3HaKOMCTBO C
pa3MYHBIMM  MO3ULMOHHBIMM  CHUCTEMaMH  CUHUCICHMS;  yMEHUE
BBIMOJHATh BBIYMCIICHWE 3HAYEHUN M MpeoOpa3oBaHUsl BBIPAKEHUI CO
CTeNeHsMH U Jorapudmamu, npeoOpa3zoBaHUs IPOOHO-paIlOHATbHBIX
BBIPAXKEHHI; YMEHHUE OINEpPUPOBATh MOHATHUAMHU: IOCIEIOBATEIBHOCTD,

apu@meTHyeckas Nporpeccusi, reoMeTpudeckas mporpeccus, 0eCKOHEUHO




yOBIBaromasi  reOMeTpUYecKas  MPOTPECCHs; yMEHHE  3aJ1aBaTh
MOCJIEIOBATEIILHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (hopmyr;
yMEHHE OTIEPUPOBATH MOHATHUSMHU: KOMIUIEKCHOE YHCIIO, COMPSHKEHHBIE
KOMIUICKCHBIE YUCJIa, MOAYJb U apTYMEHT KOMIUIEKCHOTO YHcia, (hopMa
3alUCU KOMIUIEKCHBIX YHCeN (reoMeTpuueckasi, TPUroHOMEeTpuuecKas u
anreOpanyeckasi); yMETh MPOU3BOANTH apu(PMETHUECKHe ACHCTBUS C
KOMILJIEKCHBIMU ~ YUCJaMH; TOPUBOJAUTH MPUMEPHl  HCIOIb30BAHUSA
KOMILJIEKCHBIX YHUCEN; ONEPUPOBATH MOHATHAMU: MaTpuua 2xX2 u 3x3,

OIIpCACIUTCIIb MAaTPHUIIbI, FCOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIUTECIIA

YMeHune onepupoBaTh MOHATUSMU: pPALMOHAIbHBIE, WPPALMOHAIIBHEIE,
noKa3aTesbHble, CTENEHHbIE, JorapupMUYecKue, TPUTOHOMETPHUUECKHE
YPaBHEHUST W HEPABEHCTBA, HUX CHUCTEMBbI; YMEHHE OIEPUPOBATH
HNOHATUAMM: TOXJECTBO, TOKIECTBEHHOE IpeoOpa3oBaHUe, YpaBHEHHE,
HEPAaBEHCTBO, CHUCTEMa YpPaBHEHUH M HEPAaBEHCTB, PaBHOCHIBLHOCTb
YpaBHEHUI, HEPAaBEHCTB W CHCTEM; YMEHHE pellaTb YpaBHEHMS,
HEPABEHCTBA M CUCTEMBI C IMOMOILBIO PA3IMYHBIX NPHUEMOB; pelIaTh
YpaBHEHHUs, HEPABEHCTBA M CHCTEMbl C [apaMETPOM; IPUMEHSThH
YPaBHEHHUS, HEPABEHCTBA, UX CHUCTEMBI I PELICHUS MaTEMaTHYECKHX

3a/laq 1 3aa4 U3 pa3JINIHbIX oOnacreit HAaYyYKH U peanLHoﬁ KU3HU

YMeHue onepupoBaTh MOHATUSAMHU: (QYHKUUS, UYETHOCTh (PYHKLUH,
HEPUOJUYHOCTh (YHKLMHU, OIPAaHUMYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTb
(GyHKIMH, SKCTpEMYM (YHKLMHU, HAaUOOJIbIIEe U HAUMEHbILIEe 3HAUCHUS
(yHKIIMU Ha TPOMEXYTKE, HepepbIBHAsL (PYHKIIMS, aCUMIITOTHI rpaduka
(GyHKIMY, 11epBasi ¥ BTOpasi MPOU3BOAHAS (DYHKLNHU, T€OMETPUUECKUIN U
(u3nyeckuil CMBICI MPOU3BOJHOW, NEPBOOOpa3Hasi, OMPEICIEHHBIN
UHTErpajl; yMEHHE HAaXOAWTh ACHMOTOTHI Trpaduka (yHKIHH; yMEHHUE
BBIUUCIISITH NPOU3BOJHBIE CYMMBI, IPOU3BEAECHUS, YACTHOTO W
KOMITO3UIINH (DYHKIMH, HAXOTUTh ypaBHEHHE KacaTeNbHOU K TpaduKy
(YHKIMK; YMEHHE HaXOAWUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOAHYIO JJs HMCCIENOBaHUS (YHKIIMH,
HAXOJIUTh HamOOJbIIME W HAMMEHBIIWE 3HA4YeHUs (QYHKUUI; CTPOUTH
rpa)uKi MHOTOYJIEHOB C HCIOJB30BAHMEM almapara MaTeMaTHUeCKOIro
aHalu3a; MPUMEHATh MPOMU3BOJHYIO JUIsI HAXOXKACHUS HAWIy4dlIero
pelieHus] B MPUKIAJHBIX, B TOM YHUCIIE COLMAIBHO-DKOHOMUYECKHUX U
(bU3MYeCKUX 3a/1auax; HaXOUTh IJIOMAIN U 00bEMBI (PUTYDP C TTOMOIIBIO
WHTErpaia; MPUBOAUTH MPUMEPHl MAaTEMAaTUYECKOTO MOJEIMPOBAHUS C

MOMOIIbI0 AU PepeHINATbHBIX YpaBHEHHH




YMeHue omnepupoBaTh MNOHATUSAMM: Tpapuk (QyHKIMH, oOpaTHas
¢byHKIMSA, KOMNO3ULMA (DyHKUMHN, JUHEHHas (QYHKIUS, KBaJApaTU4HAS
byHKIMS, panroHanbHas byHKIMS, CTEIEHHAas ¢byHKIMS,
TPUTOHOMETpUYECKHE (YHKIMH, OOpaTHbIE TPUTOHOMETPUUYECKHUE
(GyHKIMU, TOKaszaTenbHass W Jorapudmuyeckas (QYHKIUH; YMEHHE
CTpOUTH T'paUKU H3YyYEHHBIX (YHKLUH, BBINOJHATH MPEOOpa3OBaHUS
rpauKoB PYHKLIUH, UCTIOIB30BATh I'PAaUKH IS U3yUSHHS MTPOLIECCOB U
3aBHCHUMOCTEH, MpU PELICHUH 3aJa4 U3 APYTUX Y4eOHBIX MPEIMETOB U
3aJa4 U3 peajabHOM KU3HU; BbIpaXKaTh (OPMyIaMu 3aBUCUMOCTH MEXKAY
BEJIMYMHAMU; UCIIOJIB30BATh CBOMCTBA U rpaduKu (PyHKIMHA 1715 pereHus
YPaBHEHMI, HEpPaBEHCTB M 3aJady C M[apaMeTpaMy; H300paxkaTb Ha
KOOPAMHATHOMW MJIOCKOCTH MHOKECTBA PEIICHUN YpaBHEHHI, HEPABEHCTB

N UX CUCTEM

YMeHue pemniatb TEKCTOBBIE 3aJaud pPa3HbIX THIOB (B TOM 4HCJIE Ha
IPOIICHTHI, IOJIU M YaCTH, HA JIBUXKEHHUE, paboTy, CTOUMOCTh TOBapOB U
yCIyT, HAJIOTH, 3aJIa4M U3 00JIaCTH yIPaBICHUS JIUYHBIMA M CEMEHHBIMU
(uHaHCAMH); COCTAaBJIATH BBIPAXKCHHUS, YPaBHEHHs, HEpaBEHCTBA M HUX
CHUCTEMBI II0 YCJIOBHMIO 33Ja4yH, MCCIENOBAaTh IOJIYYECHHOE DPEIICHUE U
OLIEHUBATh MPABIONOJO0HOCTh pPE3yNbTaTOB; YMEHHE MOJAEIUPOBATH
peanbHBIE CHUTyallud Ha SA3BIKE MATEMAaTHKU; COCTABIATH BBIPAXKCHMUS,
YPAaBHEHUs, HEPABEHCTBA U MX CHUCTEMBl II0 YCJIOBHUIO 3aJayH,
UCCIEN0BATh IOCTPOCHHBIE MOJEIM C WCIOIb30BAHMEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PEe3yJIbTaT

YMeHue onepupoBaTh MOHATUSAMU: cpefHee apudmeTndeckoe, MeIuaHa,
HauOOJIbIIIee M HANMEHBIIICE 3HAYCHHS, pa3Max, TUCTICPCHs, CTAHAAPTHOE
OTKJIOHCHHE YHCIIOBOTO Ha0Opa; yMEHUE M3BJIICKATh, HHTEPIPETUPOBATH
uHPOPMAIIHIO, TIPEJICTABIICHHYIO B TA0JIUIIAX, HA TUarpaMmmax, rpagukax,
OTPaXKAIOIIYIO CBOMCTBA PEATbHBIX MTPOLIECCOB U SIBICHUMN; IPEICTABISTh
uHOpMAIIMI0O C TIOMONIbIO TaONWIl M JUarpaMm; HCCIIE0BaTh
CTAaTHCTUYECKUE JaHHBIC, B TOM YHCIE C MPUMEHEHHEM TpadudecKux
METOJIOB U DJIEKTPOHHBIX CPEACTB; TpahUIECKH UCCIIETIOBATH COBMECTHBIE
HAOMIO/IEeHUs C TOMOINBIO JHarpaMM pacCeMBaHUS W JIMHEHHOM

perpeccuu

YMeHue onepupoBaTh MOHATUAMH: CIYyYalHBIM ONBIT W CIy4dailHOE
coObITHE, BEpPOSTHOCTh CIIy4ailHOro COOBITHS; yMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIIOJIb30BAHUEM TpaUUECKUX METOAOB; MPUMEHSIThH

(GhOopMyIIBI CIIOKEHHSI U YMHOXXCHHS BEPOSITHOCTEH, (OPMYILy ITOJHOM




BepOSITHOCTH, popmyny bepHyinu, komOuHaTOpHBIE (DaKTHI M GOPMYIIBI;
OLICHMBATh BEPOSATHOCTH PEAJBHBIX COOBITHI; yMEHHE ONEepUpOBATh
NOHATHUAMM: CJlydaiiHas BeJIMYMHA, pacHpelesieHUe BEpOSITHOCTEM,
MaTEMaTHUYECKOE OXHUJAHWUE, JUCIEPCHs M CTaHJApPTHOE OTKJIOHEHHE
CIly4aiiHOW BEJNWYMHBI, (QYHKIMHA pACIpENeNeHUs] H  IUIOTHOCTH
PaBHOMEPHOT'O, II0Ka3aTEJbHOTO M HOPMAaJbHOIO pPacCHpeAeiICHUN;
YMEHHME HCIIOJIb30BAaTh CBOMCTBA M3YUYEHHBIX pACHpeNeiIeHUd Ui
peleHust 3agad; 3HAKOMCTBO C MOHATHSAMM: 3aKOH OOJBIIMX YHCE,
METOAbl BBIOOPOYHBIX MHCCIIEJOBAHMN; YMEHHE NPUBOJIUTH IPUMEPHI
IPOSIBJIIEHUS] 3aKOHA OOJBIIMX YHMCEN B NPHUPOJIHBIX U OOIIECTBEHHBIX
SBJICHUSAX; YMEHHUE ONEPUPOBATh MOHATHIMHU: COUYETaHHUE, IEPECTAHOBKA,
YUCJIO COYETAaHWW, YUCIO TIEPEeCTaHOBOK, OMHOM HbIOTOHA; ymeHHe
IPUMEHATh KOMOMHATOPHBIE (aKThl M PACCYKICHUS JJIs pEIIeHUs 3a/1ay;
OLICHMBATh  BEPOSITHOCTH  peajbHBIX COOBITHI; COCTaBIIAATh

BEPOSITHOCTHYIO MOJIEJIb U HUHTEPIPETUPOBATH MOJYUYECHHBIN PE3YNIbTAT

YMeHue omnepupoBaTh IMOHATHSMM: TOYKa, MpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JyY, BEJWYMHA yIJA, IUIOCKUH yrodi,
JBYTPaHHBIA YIroJ, TPEXIPAHHBIM yTOJ, CKPEIIMBAIOIINECS NPSMBIE,
NapajuIeIbHOCTh U MEPHNEHANKYJISIPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXIY NPSAMBIMHU, YTroJl MEXAY MPSIMOM U IJIOCKOCTBIO, YIOJ MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSTHUE MEXTY
HPSMBIMU, PACCTOSHUE MEX/Y IJIOCKOCTAMH; YMEHHUE UCII0JIb30BaTh IIPU
pelIeHny 3a7a4 U3y4YeHHbIe (PAKThl M TEOPEMbl IUIAHUMETPUH; YMEHUE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIET0 MHpa; CTPOUTH
MaTeMaTH4YEeCKHE MOJIEIM C IOMOIIbI0 T'€OMETPUUECKUX MOHITHH U

BCJIMYMH, p€IIaTh CBA3AHHBIC C HUMHU NPAKTUUCCKUEC 3aJa4u

10

YMeHne onepupoBaTh MOHATUSMU: IUIOMIAAL (GUTYPBI, 00BEM (UTYDHI,
MHOTOTpaHHMK, ITPaBWJIbHBII MHOTOTPaHHMK, CEYEHHE MHOTOIPAHHHUKA,
KyO, mapajienenumnen, Mpu3Ma, NUpaMuaa, (Gurypa U MOBEPXHOCTb
BpallleHHsI, UWIMHAP, KOHYC, map, cdepa, miomanab cepsl, MIomab
MOBEPXHOCTH MHUPAMUIBI, MPHU3MBI, KOHyCa, IWINHApa, 00BbEM KyOa,
IPSIMOYTOJIBHOTO TapajuleeNunena, MUpaMuabl, NPU3MBbI, LWIMHIPA,
KOHYycCa, IlIapa, pa3BEPTKA MOBEPXHOCTH, CECUCHUS KOHyca M LMIMHIpA,
napajuleJIbHble OCH WJIM OCHOBAaHMIO, CEYECHHE Ilapa, IUIOCKOCTD,
Kacaromascs cdepsl, IWIMHAPA, KOHYCAa; YMEHHE CTPOUTh CEYEHUE
MHOTOTpaHHUKa, N300pakaTbh MHOTOTPAaHHUKH, (QUTYpPbI U TOBEPXHOCTH

BpaliCHUA, UX CCYCHHA, B TOM YHUCJIC C ITIOMOUIBIO 3JICKTPOHHBIX CPEACTB,




YMEHHE MPUMEHSTh CBOMCTBA T€OMETPHUYECKUX (PHUTYpP, CAMOCTOSATEIBHO
(hopMyIHpPOBATH ONpEIeNICHUS N3ydaeMbIX (UTyp, BBIIBUTATh TUTIOTE3BI
0 CBOICTBax W NMpHU3HAKaX reOMETPUIECKUX (PUryp, 0OOCHOBHIBATH WIIH
ONpoBepraTh HMX; YMEHHE TMPOBOAWUTH Kiaccuukauuioo ¢Guryp 1o
pa3MYHBIM TPU3HAKaM, BBIMOIHATE HEOOXOIUMBIC JIOTIOJHUTEILHBIC

MOCTPOEHUS

YMeHue omnepupoBaTh MOHATUSIMH: JBM)KEHHE B IPOCTPAHCTBE,
napajJiesIbHbI NEpeHOC, CUMMETPHUS Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE MOA0OUs, MOM0OHBIE (QUIYpBI, yMEHHUE
pacro3HaBaTh paBHbIE U MOA00HbBIE (UTYpBl, B TOM YHCIIE B MPHUPOJE,
UCKYCCTBE, apXHUTEKType; HCIOJIb30BATh I'€OMETPUYECKHUE OTHOLICHHUS
IPU PELICHUH 3a/1a4; HAXOAUTh F€OMETPUYECKHE BEIMUUHBI (JUIMHA, yroJ,
11 IUIOIIA/1b, 00BEM) NP PEUICHUH 3a/1a4 U3 APYTUX YUEOHBIX IPEIMETOB U
U3 peaNbHOW XU3HHM;, YMEHHUE BBIYUCISATH T€OMETPUYECKHE BEIMYHHBI
(nmvuHA, yrom, miomiaab, O00BEM, IUIOMANb MOBEPXHOCTH), HCIOIB3YS
U3yueHHbIE (OPMYJIBI U METOABI, B TOM YHCIIE: IUIONMAIb MOBEPXHOCTH
NMpaMUAbl, TIPU3MBI, KOHYCa, [WIMHAPA, IUIomanb chepbl; 00bEM Kyoa,
OPSIMOYTOJIBHOTO Mapaulesenuneaa, MUPaMuabl, NPU3MBbL, [MIMHAPA,

KOHYCa, mapa; yMCHUC HAXOAUTh OTHOILICHUC 00BEMOB HO,Z[O6HBIX (I)I/Il“yp

YMeHue onepupoBaTh NOHATUSMU: MPSAMOYTOJIbHAS CHCTEMa KOOP/MHAT,
BEKTOp, KOOPAMHATBl TOYKH, KOOPAUHATHI BEKTOpPA, CyMMa BEKTOPOB,
IPOM3BEICHNE BEKTOpAa Ha YMCIO, PA3JIOKEHHE BEKTopa Mo 0aswucy,
12 CKaJISIpPHOE TIPOU3BEJICHHE, BEKTOPHOE IIPOM3BENEHUE, YIOJd MEXIY
BEKTOPAMH; YMEHHUE UCIOIb30BaTh BEKTOPHBIA U KOOPAMHATHBIN METOA
JUISL pelIeHHs TeOMETPUYECKHX 3aJad M 3aJad JAPYTUX YyueOHbIX

IIPEAMETOB

YMmeHue BbIOMpaTh MOAXONAIIMKA METOX JJIsi PpEeUIeHUs 3a]ayH;
[IOHUMAHUE 3HAYMMOCTH MAaTEMaTUKM B W3y4YCHUM NPUPOAHBIX H
13 OOIIIECTBEHHBIX TPOLIECCOB W  SIBICHWH; YMEHHE paclo3HaBaThb
IIPOSIBJICHUE 3aKOHOB MAaTE€MATHKU B HCKYCCTBE, YMEHUE IPUBOIMTH
IPUMEPBl  MATEMATUYECKUX OTKPBITUM POCCUHMCKOM W  MHPOBOU

MaTeMaTH4YeCKOM HaYKH

INEPEYEHD DJIEMEHTOB COAEPXKXAHUA, IIPOBEPAEMBIX HA EI'D 110
MATEMATHUKE



Kon

IIpoBepsieMblii 3JIEeMEHT COePKAHUSA

1 Uucna v BBIYUCICHUS
1.1 Hartypanbnble u niensie yncia. [Ipu3Haky AeIMMOCTH HEIbIX YUCE
12 Panmonaneupie uncna. OOBIKHOBEHHBIE U JECATHYHBIE OpOOU, TPOIICHTHI,
' OEeCKOHEUHBIE IEPHOANUECKHE APOOH
13 Apudmernueckuil KOpeHb HaTypalIbHOM cTeneHu. JeHcTBHs ¢ apupMEeTHIeCKUMU
' KOPHSIMU HAaTypaJbHOM CTENeHN
1.4 Crenenbp ¢ nenbiM mnokazaresneM. CTeneHb C PpalMOHAIBHBIM IOKa3aTeleM.
' CaoiicTBa cTeneHu
L5 CuHyc, KOCHMHYC M TAHT€HC YHCJIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHCIIOBOTO apryMEHTa
1.6 Jlorapudwm uncna. [lecaTuunbie 1 HaTypaJIbHBIE JIOTapUPMBbI
JlelicTBuTenbHble uucia. ApupMeTHYECKHE ONepauuu ¢ JACHCTBUTEIbHBIMHU
1.7 gucnaMu. [lpuOmmk€HHbIC BBIUMCICHHS, IMpaBWIA OKPYIJICHUS, NPUKUAKA H
OLIEHKA PEe3yJIbTaTa BHIYMCICHUH
1.8 [Ipeo6pa3oBanue BbIpakeHUIN
1.9 KommuiekcHble uncna
2 YpaBHEHMs U HEPABEHCTBA
2.1 Lenbie u 1poOHO-pallMOHANIbHbBIE ypaBHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 TpuroHomeTpuiyeckre ypaBHEHUS
24 [TokazarenbHble U TorapupMUUYECKIe YpaBHEHUS
2.5 Lenble 1 1poOHO-pariMOHAIbHbIE HEPABEHCTBA
2.6 HppanmroHanbHble HEPABEHCTBA
2.7 [Toka3zaTenbHbIC U JOrapupMHUUECKUE HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucrteMbl 1 COBOKYITHOCTH YPABHEHHI 1 HEPABEHCTB
2.10 VYpaBHEHHsI, HEPAaBEHCTBA M CHCTEMBI C TTapaMeTpaMu
2.11 Marpwuia cucTeMbl JHHEHHBIX ypaBHEHHH. OnpenennTens MaTPUIIbI
3 OyHKIMH U rpaduKu
31 Oyuk1ys, crnocodsl 3aganus Gyaknuu. ['paduk ¢yHkuuu. BzanmHo oOpaTHBIS
' ¢bynkiun. YétHple u HeuéTHbIe pyHKumU. [leproauueckue GpyHkuuu
19 OO6macTh ompeAeseHuss W MHOXECTBO 3HaueHud ¢Gyuknuu. Hymm Qyskumu.

HpOMe)KYTKI/I 3HAKOIIOCTOsHCTBA. HpOMe)I(y'TKI/I MOHOTOHHOCTH (I)YHKI_II/II/I .




MakcuMymbl 1 MUHUMYMBI GyHKIUU. Haunbonbliee u HanMeHblllee 3HAYEHUE

(GYHKIIUM HAa IPOMEKYTKE

Crenennas (GyHKIMsS C HAaTypaJlbHBIM MU LIETBIM MOKa3areneM. E€ cBoiicTBa u

33 rpaduk. CBoiCcTBa U TpauK KOPHS 1-OW CTEIIEHU
3.4 Tpuronomerpuueckue GyHKIMU, UX CBOMCTBA U rpaduKu
3.5 IToka3zaTenbHas u norapudmuyeckas GyHKIHUU, UX CBOICTBA U rpaduKH
16 Toukm paspeiBa. Acumnrorsl rpadukoB ¢yHkuuil. CBolicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTeabHOCTH, CIOCOOBI 331aHUS MOCIIEJOBATEIbHOCTEN
3.8 Apudmernueckas ¥ reoMeTpruIeckas mporpeccun. @opmyria CIOKHBIX MPOIEHTOB
4 Hadana MmaTemMaTH4eckoro aHanmsa
4.1 [TpousBonnas ¢pynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (HYHKIHNA
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBAaHUIO (YHKIMH Ha MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. HaxoxieHue HanOoIbIIero 1 HaMMEeHbIEro 3HaueHus! GyHKLINUU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoXecTBO, onepanuu HaJl MHOKecTBaMu. JlnarpaMmel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnwucarenpHasi CTaTUCTHKA
6.2 BepostHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbIe ¥ TIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKI
7.4 Tena u NOBEpXHOCTH BpaleHUS
7.5 KoopanHatsl 1 BEKTOPBI




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30BATEJBHOI'O
MPOLIECCA
OBSI3ATEJbHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

1. AnreOpa u Hauana aHanu3a (yriryOJaeHHbIN ypoBeHs), 10 kinace , A.I'.Mep3sk,
A.Jl.Homuposckuii, B.M.ITonsikoB, Mocksa, «IIpocsemenue», 2023r.

2. Anrebpa v Hauajna aHanuza (yriyOJeHHbIN ypoBeHs), 11 kimace , A.I'.Mep3sik,
A.Jl.Homuposckuii, B.M.ITonsikoB, Mocksa, «IIpocBemenue», 2024r.

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

o Anrebpa u Hauaja MmaTeMatndeckoro ananuza. 10 kimacc. CaMocTosTeIbHbIE U
KOHTPOJIbHBIE PaboThI (YriayOnaeHHbIH ypoBeHb) Mepainsk A.I'., [Tononckuit B.b.,
Pabunosuy E.M.

o AunreOpa u Hayana MaTeMaTudeckoro ananusa. 11 kmacc. CaMocToATENbHbBIE U
KOHTPOJIbHBIE PaboThI (YriyOiaeHHbIN ypoBeHb) Mepainsk A.I'., [Tononckuit B.b.,
PabunoBuy E.M.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET
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