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IMNOACHHUTEJIBHASA 3AIINCKA

Pabouas nmporpamma yueOHOro Kypca «Anredpa U Hayajga MaTeMaTH4YECKOro
aHaM3ay yriyoJeHHoTo ypoBHs aiisi oOydarommxcs 10 —11 kimaccoB pazpaborana
Ha ocHOBe ojgHouMmeHHOM DPII, VYuyeOnnlii kypc «Anrebpa u Hadana
MaTEMaTUYECKOT0 aHalli3a» SBJSETCSs OJHUM M3 HauOoliee 3HAYMMBIX B
porpaMMe CpeIHero oO0Iero oO0pa30BaHHUA, MOCKOJIBKY, C OJHOW CTOPOHBI, OH
o0OecreuynBaeT HMHCTPYMEHTAIBHYIO 0a3y Il W3y4YeHUsS BCEX ECTECTBEHHO-
HAYYHBIX KYPCOB, a C JIPYTOd CTOPOHBI, (JOPMUPYET JIOTUYECKOE M aOCTPAKTHOE
MBIIIIJIEHUE  OOYyYalolUXCs Ha YpOBHE, HEOOXOJUMOM  JUIsi  OCBOCHHS
nH()OPMATHKH, OOIIECTBO3HAHUS, HCTOPHUH, CIIOBECHOCTH M APYTHX JUCIHIUIAH. B
pamMKax IaHHOTO Y4eOHOTO Kypca OOydYaroImuecs OBIAJEBalOT YHUBEPCATbHBIM
S3BIKOM COBPEMEHHOW HayKH, KOTopas (OpPMYJIUPYEeT CBOM JOCTHIKEHHUS B
MaTteMaTH4IecKou popme.

VYyebHblli Kypc anreOpsl M Havajl MaTeMaTUYECKOro aHallh3a 3aKJIaJlbIBaeT
OCHOBY Il YCHENIHOTO OBJQJACHUS 3aKOHAMHM (PU3HKH, XUMUH, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TCHIICHIIUNA Pa3BUTHUS SKOHOMUKH U OOIIECTBEHHON JKU3HH,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX HHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIONBh30BaTh MX I JaJIbHEWIIero oOpa3oBaHus U B
MOBCEAHEBHOM >XKU3HU. B TO ke Bpems oOBiaJieHne aOCTPAKTHBIMH M JIOTHUYECKH
CTPOTHMMH KOHCTPYKIHMSIMH aJlreOpbl M MaTeMaTHYeCKOro aHaju3a pa3BHBACT
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHHHOCTH, JOKAa3bIBATh
YTBEP)KJICHUS C TIOMOIIBI0O MHIYKIMUA U PACCyXIaTh JIEAYKTHUBHO, HCIIOIH30BAThH
00001IeHHEe W KOHKPETH3allMI0, a0CTparupoBaHUE U aHAJIOTHUIO, (OPMHUPYET
KpEaTUBHOE U KPUTHYICCKOE MBIIIICHHE.

B xonme m3yuyeHus yueOHOTo Kypca «Anrebpa ¥ Havajla MaTEeMaTHYECKOTO
aHaM3a» OOyYaroIrecs IMOJY4YalOT HOBBIA OMBIT PEIICHUS TPHUKIAJIHBIX 33j1ad,
CaMOCTOSTETTLHOTO TIOCTPOCHUSI MAaTEMAaTUIECKUX MOJICTICH peallbHbIX CUTYyaIuH,
WHTEPIpPETAllMd  TIOJYYCHHBIX  PEHICHWH, 3HAKOMSTCA C  [pUMepamu
MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOJE, HAyKe M HCKYCCTBE, C
BBITAIOIITUIMUCS MaTEMAaTHIECKUMH OTKPBITHUSIMHU U UX aBTOPaMHU.

Y4eOHbIli Kypc 00JaJaeT 3HAYUTEIBHBIM BOCIUTATEIBHBIM TOTCHIIMAIIOM,
KOTOPBIM peanu3yeTcsi Kak 4Yepe3 y4eOHbI MmaTepuain, CHocoOCTBYHOUIUN
bopMHpPOBaHNIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOi
NEATENBHOCTH, TpeOyIomeld NpPOAOIKUTCIBHOW  KOHIICHTpAIlMd  BHUMAaHUS,
CaMOCTOSITETLHOCTH, AKKypaTHOCTH H  OTBETCTBEHHOCTH 3a  IOJTYYCHHBIN
pe3ynbTar.

B ocHoBe Mertomuku oOydeHuss anreOpe W HavajlaM MaTeMaTH4eCKOro
aHaJIM3a JISKUT JACATSIBHOCTHBIN MPUHIIAIT 00YUYEHUS.



B crpykType yueOGHOro Kypca «Anrebpa W Haudajga MaTeMaTHYE€CKOTO
aHalM3a» BBIIETICHBI CICAYIONINE COJepKATeIIbHO-METOANYeCKne TuHUH: «Yncna
U BBIUUCICHUD», « DyHKIIUU U Tpadukn», « YpaBHCHUS M HepaBeHCTBa», «Hadama
MaTEMaTU4YeCKOTO aHanu3a», «MHOXecTBa W JIOTHKa». Bce OCHOBHBIE
COJIEP)KATEIIbHO-METOIMUECKUE JIMHUU U3YYalOTCS Ha TPOTSHKEHUU JBYX JIET
oOy4eHHsI Ha YPOBHE CpEIHEro oOIero oOpa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTEIICHHO HACHIIIAsICh HOBBIMH TeMaMU W pasjenamu. JlaHHBIN
y4eOHBI KypC SBISCTCS WHTETPATUBHBIM, IIOCKOJIBKY OOBeAMHSIET B cebe
Collep)KaHNEe HECKOIbKAX MAaTEMaTUYECKUX TUCIUIUINH, TaKWX Kak anreopa,
TPUTOHOMETPHUSI, MATEMATHUYCCKUIN aHaIW3, TEOPUS MHOXKECTB, MaTeMaTHYeCKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecsi OBJaIeBarOT BcE Ooiee
IIMPOKUM MATEMaTHYECCKUM aIlliapaToM, Y HUX MOCIIeI0BaTeNIbHO (hopMupyeTcs U
COBEPIIIEHCTBYETCS YMCHHE CTPOWTh MATEMAaTHYECKYH) MOJEiIbh peaabHOM
CUTYaIllH, PUMEHATH 3HAHUS, TIOJYYCHHBIC TIPH U3YYCHUH Y4eOHOTO Kypca, IS
pEIIeHHs] CaMOCTOSTEIHHO CHOPMYIMPOBAHHON MAaTeMaTUUECKON 3a7a4yM, a 3aTeM
UHTEPIIPETHPOBATH CBOW OTBET.

CopeprkaTenbHO-METOANYECKass JTUHUA «UYWClia ¥ BBIYHCICHUS» 3aBEpIIacT
dbopMHpOBaHNE HABBHIKOB MCTIOIB30BAHMS JCHUCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaTO Ha YPOBHE OCHOBHOTO 00111ero 00pa3zoBanus. Ha ypoBHe cpeHero ooiiero
oOpa3oBaHus 0c00O€ BHUMaHUE yaenseTcs  (OPMUPOBAHHIO  HABBIKOB
paIOHaIBHBIX BBIYHUCIICHHUMA, BKIIOYAIONIMX B CEOSI MCIOIB30BAaHUE Pa3IMIHBIX
dbopM 3amucu YHCIIa, YMEHUE JeNaTh NPUKHUAKY, BBIMOJIHATH MPHOIMKEHHBIC
BEIYHCIICHUS, OIICHUBATh YWCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTEeMATHUYCCKUMHU
KOHCTAHTAaMHU. 3HAKOMbIE OOYy4YalOImMUMCS MHOXECTBA HATYPAIbHBIX, IIEJIBIX,
palMOHAIBHBIX U JCHUCTBUTENBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOXKECTBOM
KOMIUJIEKCHBIX 4nceld. B  KakaoM ©3 53THUX MHOXECTB PacCMaTpPUBAIOTCS
CBOWMCTBEHHBIC €My CIHEMU(PUICCKUE 3aJadud W ONepaluu: JeJIeHWe HaIeo,
ONEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCEN, OcoOble CBOICTBa
paIMOHAIBHBIX M UPPAINMOHAIBHBIX YUCEN, apuPMETHICCKHE ONEepaIiii, a TaKKe
U3BJICUCHUE KOPHS HATypalbHOM CTENEHW HAa MHOXECTBE KOMIUIEKCHBIX YHCEI.
bnaromapsi mociie[oBaTeTbHOMY PACIIMPEHHIO Kpyra HCIOJIB3YEMBIX YHCENT M
3HAKOMCTBY C BO3MOXXHOCTSIMH WX MPUMEHEHUS IS PEIICHUS PAa3TMYHBIX 3a]1a4
dbopMHpyeTCS TIPEICTaBICHUE O SAMHCTBE MAaTEMaTHKH KaK HAyKH M €€ pOJH B
MIOCTPOCHUU MOJIENICH PEaNIbHOTO MHpA, IMIUPOKO HCIONB3YIOTCS 0000IIeHUE U
KOHKpETH3aIHsl.

Jluaus «YpaBHCHHS M HEPABCHCTBA» PEATU3YETCS Ha MPOTSHKCHUH BCETO
oOy4yeHHs Ha YpPOBHE CpEIHEro oOIIero oOpa30BaHUS, IMOCKOJBKY B KaXOM
pasnene IIporpaMMbl TIPEeIyCMOTPEHO pEIIeHHE COOTBETCTBYIOIIMX 3amad. B
pesyibpTaTe OOydYaromiyecss OBJIAQJACBAIOT PA3IMYHBIMH METOJIAMHU  PEIICHUS



palMOHABHBIX, HWPPANMOHAIBHBIX, TMOKA3aTEIbHBIX, JIOTApU(PMHUYECKUX U
TPUTOHOMETPUYECKUX YPABHEHUM, HEPABEHCTB M CHUCTEM, a TaKXKe 3ajaad,
cojepKamux napameTpbl. [lodyueHHbIe yMEHUS IIMPOKO HCIOJB3YIOTCS TpHU
UccIeNoBaHNH (DYHKIMA C TIOMOIILI0 TMPOU3BOAHON, TP PEIICHUH MPUKIATHBIX
3a/1a4 ¥ 3a/1a4 Ha HaXOXJACHUE HAauOOIbIINX M HAMMEHbBIINX 3HAYCHUN (DYHKIUU.
JlanHasi comepkaTeNibHasi TMHUS BKIIIOYAET B ce0s Takke (hOPMUPOBAHHE YMEHUN
BBIMIOJIHATG ~ pacuy€Tel 1O  QopMynaMm, MpeoOpa3oBaHusl  pallMOHAIbHBIX,
UPpAIMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHHM, a TaKKe BBIPAKCHUH,
coJiepKallluX cTeneHu u Jyorapudmbel. braromaps uzydeHHio anreOpanyecKkoro
Marepuaia MpPOUCXOJUT  JajbHEWIlee  pa3BUTHUE  AJTOPUTMHYECKOTO U
abCTPAaKTHOTO MBIIIJICHUSI O0y4Yaromuxcs, (GOPMUPYIOTCS HABBIKU J1€TyKTUBHBIX
paccykJieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  TMPEJCTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEH B BHJIE PaBEHCTB M HEpaBEHCTB. Auredpa
npearaet 3(PQGEKTUBHbIE HHCTPYMEHTHI IS PEIICHHS MPAKTHYECKUX U
€CTECTBEHHO-HAYUYHbIX 33]1a4, HATJISHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTU KaK
A3bIKa HAYKH.

ConepxkatenbHo-MeToANYecKass JuHUA «DyHKUIMM U rpaduKu» TECHO
NeperieTaeTca ¢ APYTMMH JIMHUSIMH Y4eOHOrOo Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATENLHOCTD U3YUEHUs MaTepuana. M3yuenue cTeneHHou,
MOKa3aTeIbHOM, JIOTapu(PMUIECKON ¥ TPUTOHOMETPUIECKUX (QYHKIIUN, UX CBOMCTB
U rpadMKOB, UCIOJb30BaHUE (DYHKIUHU U1 perieHus 3a7ad U3 JAPYTUX YYEOHBIX
MPEAMETOB U PeaIbHON KU3HU TECHO CBSA3aHO KaK C MAaTEeMATHYECKUM aHAIU30M,
TaK M C pEIICHWEM ypaBHEHHH M HepaBeHCTB. lIpu 3ToM OOmbIIOE BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIpaKaTh (HOPMyJaMU 3aBUCUMOCTH MEXKIY
pPa3NTUYHBIMM BEJIMYMHAMH, KCCIIEOBATh TMOJMYyYECHHbIE (QYHKIMU, CTPOUTH HX
rpaduku. Marepuan 3TOl coaep:KaTenbHON JIMHUN HAIEIeH Ha Pa3BUTHE YMEHUU
W HaBBIKOB, IMIO3BOJISIIONIMX BBIPAXXAaTh 3aBUCUMOCTH MEXJy BEJIMYMHAMHU B
paznuuHoM ¢opme: aHaIUTHYECKOU, rpaduueckoit u cioBecHou. Ero usydenue
CIIOCOOCTBYET PAa3BUTHIO  AJITOPUTMUYECKOTO  MBIIUICHHUS, CHOCOOHOCTH K
0000IIIEHNI0 1 KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHATIOTUH.

ConepxarenbHas nuHusl «Hayana maremMaTHYeCKOro aHaliu3a» IO3BOJISIET
CYIIECTBEHHO PACIIMPUTHh KPYT KaK MaTeMaTHYECKHUX, TaK U MPUKIAIHBIX 3ajad,
JIOCTYIHBIX OOYYarOIIMMCS, TaK KaK Yy HUX TMOSBISETCS BO3MOXXHOCTh CTPOHUTH
rpaguKyd  CIOXHBIX (YHKIHA, ONPEACNTiaTh WX HAWOOJbIINE W HAWMCHBIINE
3HAYEHHUSI, BBIYUCIIATH IUIOMAAN (GUTYP U OOBEMBI TEN, HAXOAUTh CKOPOCTH U
yCKOpeHusi TporieccoB. JlaHHas cojep)kaTenbHas JIMHUS OTKPBHIBAET HOBBIC
BO3MOXKHOCTH TOCTPOCHUSI MaTEMaTHUYECKUX MOJIeNIed pealbHbIX CUTYalluH,
MO3BOJIIET HAXOJWTh HAWIy4Ylllee pEHIeHWe B TMPUKIAJAHBIX, B TOM YHCIIE
COLIMATbHO-?KOHOMUYECKHX, 3a/1a4aX. 3HAKOMCTBO C OCHOBAMH MAaT€MaTUYECKOTO



aHaiM3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (POPMaIbHO-IOTHYECKOTO |
KPEaTUBHOI'O MBIIUICHUS, (POPMUPOBAHUIO YMEHUN pacro3HaBaTh MPOSIBICHUS
3aKOHOB MAaTeMaTHKW B HayKe, TEXHUKE M ucKyccTtBe. OOydaromiyecs: y3HaIT O
BBIIAIONINXCS PE3ybTaTaX, TMOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEMaTHKH Kak
HayKH, U 00 UX aBTOpax.

CopeprxaTenbHO-MeTOANYECKass TUHUS «MHOXKECTBa M JIOTHKA)» BKIIOUYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOoTuku. TeopeTuko-
MHO>KECTBECHHBIC IPEICTABICHUS TPOHU3BIBAIOT BECh KypPC IIIKOJIBHOW MaTeMaTHKH
U TpeajiaraloT HamOoJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOIINNA BCE pPa3AeIibl
MaTeMaTUKH H €€ TPWIOKEHUN, OHU CBS3BIBAIOT pPa3HbIE MaTeMaTHYECKUE
JUCHUIUIMHBL W UX TMPWIOKEHUs B eauHoe 1ernoe. [loaToMy BaxHO 1aTh
BO3MOXHOCTh OO0yYaromeMycss MOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3BIK
COBPEMECHHOW MaTEMaTUKH W HCIIOIh30BaTh €T0 IS BBIPAKCHUS CBOWX MBICIICH.
JlpyruM BaXXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJeayeT IpHu3HATh
CBOMCTBEHHYIO €l CTPOTOCTh OOOCHOBaHMI M CJEIOBAHHE OMNPENCIEHHBIM
npaBuiaM  TMOCTPOCHMSI  JOKA3aTeNbCTB.  3HAKOMCTBO C  3JIeMEHTaMu
MaTEMaTHYECKONH JIOTUKH CIOCOOCTBYET pa3BUTHIO JIOTHUECKOTO MBIIIICHUS
oOy4Jaromuxcs, MO3BOJIIET UM CTPOUTHh CBOM PACCY’KIEHUS HAa OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKH KPUTHUECKOTO MBITTUICHHS.

B yueObHOoM Kkypce «Anrebpa W Hadala MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYECKOTO0 MOJEIMPOBAHUSA, KOTOpPHIE MPHU3BAHbI
criocoOCTBOBaTh (HOPMUPOBAHHMIO HABBIKOB TOCTPOEHUS MOJIEIEH peallbHbIX
CUTYallUil, WCCIEAOBAHMS 3THUX MOJENEH C TMOMOUIBIO ammapara ajireOpbl M
MaTEMaTUYECKOTO aHajiu3a, WHTEPHpPETAIMH TOJYyYEeHHBIX pe3yibTaToB. Takue
3a/1aHusl BIUIETEHBI B KXK/IBIN U3 Pa3/ieloB MPOrPaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOTO Kypca IIMPOKO HCIOJIB3YeTCs I PEIIeHHUs NMPUKIaAHbIX 3anad. [lpu
pPEIICHUM  pEAbHBIX  NPAKTUYCCKUX  3ajJad  oOydJaromiuecss  pa3BHBAIOT
HAO0JIIOIATENIbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJI30BaTh  AHAJOTHI0, 0000marh W  KOHKPETU3UPOBATH  MPOOIJIEMY.
HestenbHOCTh 1O (OPMUPOBAHMIO HABBIKOB PEIICHHS MPUKIAIHBIX 3a7a4
OpraHu3yeTcsl B MPOoLiecce U3yUeHUs BceX TeM yueOHOro Kypca « Anredpa u Hayasa
MaTEMaTUYECKOIO aHAJIU3ay.

Ha wu3ydeHune yueOHOro kypca «AnreOpa M Hayaja MaTeMaTHYE€CKOro
aHanmuza» otBoauTcs 272 4vaca: B 10 knacce — 136 yacoB (4 yaca B Heneno), B 11
kJacce — 136 yacoB (4 4aca B HEJIETIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

Yucaa 1 BIYMCICHUA

PanvonanbHbie ynciaa. OOBIKHOBEHHbIE W JECATUYHBIE JIPOOU, MPOLIECHTHI,
OeckOHEeuHble Mepuoanyeckue apoou. llpumeHeHue apoOGell W MPOLEHTOB IS
pelLIeHUs MPUKJIIAIHBIX 3a7a4 U3 PAa3JIUYHbIX OTPACEH 3HAHUM U PEAJIbHOU KU3HMU.

HelictBuTenbHble 4ucia. PalnMOHalbHBIE W HUPPALMOHAIBHBIE YHUCIA.
Apudmernueckre  omepalMM € JICWCTBUTENbHBIMU  uyuciaaMud.  Mopayib
JEUCTBUTEIBHOIO YKCIIa U ero cBoMcTBa. [IpnOnMkE€HHbIE BBIYKMCIICHUS, TPABUIIA
OKPYTJICHUs], IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYUCICHHM.

Crenenb ¢ 1enbiM nokaszateneM. buHom Hbiorona. Hcnonb3oBaHue
NOAXO0AsIIIer GOPMBI 3aMUCH TEUCTBUTEIBHBIX YHCEI JIJIS PEIICHUS TPAKTUYECKUX
3a/1a4 U MPECTaBICHUS JaHHBIX.

ApupmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

CreneHp C palMOHAIBHBIM IIOKA3aTeNeM U €€ CBOWCTBA, CTENEHb C
JNENCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapudm wuymcna. CpoiictBa jorapudma. JlecsiTuuHbie U HATypallbHbIE
JorapuMsl.

CHHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIOBOIO aprymeHTa. ApPKCHHYC,
APKKOCHHYC U apKTAHT'€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxmecTBa W TOXIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCUIIBHBIE ypaBHEHMS M ypaBHEHHs-CleAcTBUsA. HepaBeHCTBO,
pEelIeHNEe HEPABEHCTBA.

OCHOBHBIE METOBI PEIICHUS HETBIX U IPOOHO-PANMOHATLHBIX YPaBHECHUHN U
HEPABEHCTB. MHOTrOYJICHbl OT OJHOW IEpPEMEHHOW. JleneHne MHOro4jgceHa Ha
MHOIOWIEH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIBIMU
koappunmentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAEPKAIINX CTENEHN U KOPHHU.

HppanuoHnanbHbie YpaBHEHHS. OcHoBHbIE METO/bI peueHus
UppalMOHAIbHBIX YPAaBHEHUI.

[lokazarenbHble ypaBHEHHsS. OCHOBHBIE METOJbI PEIICHUS TOKa3aTEIbHBIX

YPaBHEHH.

[IpeoOpazoBaHue BRIPAKEHUI, COJIEPHKALUTUX JIOTAPU(MBI.

Jlorapudmuueckue YpaBHEHHUS. OcHoBHbIE METO/IbI peleHus
Jorapu(pMUYECKUX YPaBHEHHM.

OcHOBHBIE TPUTOHOMETPUUYECKHE (bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPHUUYECKUX BBIPAKEHUN. PellIeHre TPUrOHOMETPUYECKUX YPAaBHEHUM.



Pemienue cucteM JIMHEWHBIX ypaBHEHHMU. MarTpuua CHCTEMBI JIMHEWHBIX
ypaBHEeHMI. Ornpenenurens MaTpullbl 2X2, €ro TreOMETPUYECKHl CMBICT U
CBOICTBA, BHIYMCIICHHE €r0 3HAY€HUs, MPUMEHEHHE ONPECIUTEN AJIs PEIIeHUs
CUCTEMBl JIMHEWHBIX ypaBHEHWMM. PelleHne nNpuKIagHbIX 3a1ad ¢ I[OMOLIBIO
CUCTEMBl JIMHEHHBIX ypaBHEHHMW. lccrnepoBanme MOCTPOEHHOM MOZENM C
MOMOILBIO MATPULL U ONPEIETUTEIIEH.

[locTpoeHne MaTeMaTHYECKUX MOJENEN peanbHON CUTyallUH C MOMOUIBIO
YPaBHEHUW U HEPABEHCTB. lIpuMeHEHHE ypaBHEHMH U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3aJad M 3a/Jad M3 Pa3IU4HbIX 00JIacTeld HAyKu WU pPealbHON
KU3HH.

DOyHKUMH U TPaPuku

OyHKIMS, CcrnocoObl 3amaHus ¢GyHKHUH. B3anmHO 00paTHBIE (YHKIUU.
Komnosunust Qynknuii. I'paduk  yHkmm. DineMmeHTapHble MNpeoOpa3oBaHUs
rpa@uKoB (yHKIHIA.

OO6nacth ompeneneHuss 1 MHOXKECTBO 3HaueHud ¢yukmmu. Hymn yskmm.
[TpomesxyTku 3HaKomoOCTOSTHCTBA. UETHBIE U Heu€THBIE PyHKIMU. [lepuoanueckue
¢bynkuuu. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MakCUMyMbl U MUHUMYMBI
¢dbyukiuu. Hanbonbiiee 1 HauMeHbllee 3HaueHusl GYHKIIMU HA TPOMEKYTKE.

Jluneiinas, kBaApaTu4Has W JpOOHO-TMHEWHAs (YHKIUU. DJIEMEHTapHOE
UCCIIEJIOBAHHUE U TIOCTPOCHHUE UX I'paUKOB.

CrenenHas (GyHKIMS ¢ HATypajlbHBIM U II€JIBIM Moka3ateneM. EE cBoiicTBa u
rpaduk. CBoiicTBa M rpauk KOpHS N-OM CTENEHH Kak (YyHKUUU OOpaTHOU
CTENEHU C HATYPAJIbHBIM [TOKA3aTEIIEM.

[TokazatenbHast u jorapupmudeckas GyHKIUHU, UX CBOWCTBA W Tpadukwy.
Hcnonb3oBanue rpadukoB GyHKINMA IS pelIeHUsT ypaBHEHUH.

TpuroHomerpuyeckass OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUYECKUX
(GyHKUIMNA YUCIOBOTO apryMEHTA.

OyHKIMOHAJIbHBIE 3aBUCMMOCTH B peajbHBIX IMpoIleccax M SBICHUSX.
['paduku peanbHbIX 3aBUCHUMOCTEH.

Havyajsa MmaTeMaTH4€eCKOro aHaJIn3a

[TocnenoBaTenbHOCTH, CMOCOOBI 3aJaHusl IMOcCienoBaTeabHOCTe. Meroa
MaTeMaTUYeCKON UHIYKIUH. MOHOTOHHBIE U OrpaHUYECHHbIE
1ocCJIeI0BaTENbHOCTU. MCTOpUS BO3HMKHOBEHHS MAaT€MAaTHUYECKOrO aHaju3a Kak
aHaM3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuyeckas nporpeccuu. beckoneuno yObiBaroas
reoMerpudeckas nporpeccus. Cymma G€CKOHEYHO yOBIBAIOIIEH T€OMETPUUYECKON
IpOrpeccruy. JIMHEMHBIN U 3KCIIOHEHIMAIBHBIN pocT. Yncio e. @opmyJia CI0KHBIX
NpoLEeHTOB. Mcronb3oBaHWE MPOTrpeccuu Uil PELIEHUs pealbHbIX —3a/1a4
IPUKJIAJHOIO Xapakrepa.



HemnpepbsiBHBIE (YHKIIMM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHMIITOTHI
rpadukoB QyHkumii. CBolicTBa (PYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
MHTEPBAJIOB JJIs PEUICHUS HEpaBeHCTB. [IpuMeHeHHe CBONCTB HENPEPBIBHBIX
(GyHKUMNA U1 pelueHus 3a/1ay.

[lepBas u BTOpas npousBoansie GyHKIUU. Onpenenenne, reOMETpUIECKUn U
bu3HYeCcKuil CMBICT TPOU3BOTHON. YpaBHEHUE KacaTeIbHOU K TpaduKy QyHKIUH.

[IpousBoanble  anemeHTapHbIX  (QyHKuud.  IIpousBoaHass ~ CyMMbl,
MPOU3BEACHUS, YACTHOTO U KOMIO3ULIUK (PyHKIIHIA.

MHo:xecTBa U JIOTHKA

MHOkeCTBO, Onepaluyd HaJ MHOXXECTBAaMH W WX CBOMCTBA. Jluarpammsbl
Oiinepa—Benna. IlpumeHeHHEe TEOPETUKO-MHOXECTBEHHOTO —ammapara  JUJis
OMMCAHUS PEAJIbHBIX IPOLECCOB W SIBICHWM, MpPU PEIICHUU 3aJady U3 APYTUX
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOro OOBEKTa, CIEICTBHE,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHEHMUS.

11 KVIACC

Yucaa 1 BIYMCICHUSA

Harypanbubie u nensie uncia. [I[pumeHeHrne MpU3HAKOB JETUMOCTU IEIbIX
yycel, HamOonbIuid oOmui aenutens (mamee — HOJl) u HamMenswlee oOiiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa st pemeHus
3a/1a4 B LIEJIBIX YHUCIIAX.

KommnekcHble yucna. Anredpanueckas W TpUTOHOMETpUuYeckas (opMbl
3aMUCU KOMIUIEKCHOTO 4Hcia. ApudMETHUECKHE OIepaluu C KOMIUIEKCHBIMU
yuciaamu. M3o0pakeHHe KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM IIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cTeneHr U3 KOMIUIEKCHOTO uncna. [Ipumenenue
KOMITJIEKCHBIX YMCEN IJIsl PeIICHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a71a4.

YpaBHeHUS U HEPABEHCTBA

Cucrema W COBOKYNHOCTh YpaBHEHUW U HEPaBEHCTB. PaBHOCUIIbHBIC
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PABHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHHW C  TIOMOIIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PerieHne TpuroHoMeTpuueCKux HEPaBEHCTB.

OCHOBHBICE METOJIbI  PEIICHUS] TOKa3aTeNbHBIX U  JOrapuPpMUIECKuX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS] UPPAIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHHS CHUCTEM M COBOKYIHOCTEW pallMOHAIbHBIX,
UppaIMOHATBHBIX, TOKA3aTEIbHBIX U JIOTAPU(PMHUUYECKUX YPABHEHUM.

YpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMHu.



[IpumeHeHne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHUYeCKUX 3aJady M 3aJad M3 pa3iIuyHbIX O0JIacTell HAayKu U peanbHOMN
KW3HU, UHTEPIPETALNA TIOJYYEHHBIX PE3YJIbTATOB.

DOyHKUUHN U TPaPUKHU

I'paduk xommosunuu Qynkumidi. ['eomerpuueckue o0pas3bl ypaBHEHUH U
HEPABEHCTB HA KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U IPaPUKH.

['paduueckre mMeTonbl pellleHUs YpaBHEHH M HepaBeHCTB. [ 'paduueckue
METO/bl PEIICHHUS 3a]1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEH, KOTOpbIE€ BO3HUKAIOT MPH PEIICHWU 3aad U3 APYTUX Yy4eOHBIX
IIPEIMETOB U PEANIBHOU KU3HH.

Havana MaTeMaTH4eCKOro aHajamn3a

[IpumeHeHne MpoU3BOAHON K MCCIENOBaHHUIO (DYHKIMI HA MOHOTOHHOCTH H
3KCTpeMyMbl.  HaxokaeHue  HamOonblIero M HAMMEHbBLIEro  3HAuY€HUM
HEeNpepbIBHON (QYHKIIMU HA OTPE3KE.

[IpuMeHeHne NPOU3BOAHOM I HAXO0XKACHUS HAWIY4dllero pElIEHUs B
NPUKIAIHBIX 33/a4ax, Uil ONPENENICHHS CKOPOCTM W YCKOpPEHHMs IIpoIlecca,
3a1aHHOTO (hOPMYJION UITU TPAPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO TiepBOOOpa3HbIX. I[lepBooOpa3HbIe
arieMeHTapHbIX QyHKuui. [IpaBuna HaxoxaeHUs IepBOOOPa3HBIX.

WNurerpai. I'eomerpruueckuit CMBICII MHTErpaia. Brruucnenune
onpenenéHHoro uHTerpana o gopmyne Hetorona-JleitOuuiia.

[IpumeHeHrne HMHTErpaja A HAXOXKICHUS IUIOIA[el MIOoCKuX ¢Guryp u
00BEMOB T€OMETPUUECKUX TEII.

[Tpumepsl pemennit auddepeHuanbHbIX ypaBHEHU. MaTtemaTuieckoe
MOJICIMPOBAHUE pPEAJbHBIX MPOLIECCOB C TOMOLIBI0  Au(depeHIuaTbHBIX
YPaBHEHH.



INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaskIaHCKOro BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMKA 00YUaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO  4J€HAa  POCCHUHCKOro  OOINecCTBa,  MNPEACTaBIECHHUE O
MaTeMaTUYeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3TUYHBIX CTPYKTYp, SBJICHUH,
NpoleAyp TPakKIaHCKOTO oOIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHue
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTHUTYTAaMHM B COOTBETCTBHM C HX
GyHKUUSAMHY ¥ Ha3HAYCHHUEM;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'PaKIAHCKONW MIACHTUYHOCTH, YBOKECHUS K
MPOILJIOMY M HACTOSIIEMY POCCHICKOW MAaTeMaTHUKH, [IEHHOCTHOE OTHOILIECHHE K
JOCTUKEHUSAM POCCUHUCKUX MAaT€MaTUKOB U POCCUMCKON MAaTeMaTUYECKON HIKOJIbI,
UCIIOJIb30BAaHUE JTUX [OCTIDKEHMM B JAPYTMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHE JTYXOBHBIX IIEHHOCTEW POCCUHCKOTO Hapoaa, chopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IMOBEJIECHHS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTI)KEHUNW HAyKM U JEATEJIbHOCThIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUMUBOTO OYIYIIETO;

4) 3¢cTETHYECKOI0 BOCIIUTAHUA:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAsl ACTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ay, PEIICHUH, pacCyXACHUN, BOCIIPUUMYINBOCTD
K MaTeMaTUYECKUM aCIeKTaM Pa3JIMYHbIX BUIOB UCKYCCTBA;

5) pu3n4YecKOro BOCIUTAHUSA:

chOpMHPOBAHHOCTh yMEHHUS TPUMEHSATH MaTeMaTUYeCKWe 3HAHUS B
MHTEpecax 3/I0pOBOro v 0€30MacHOr0 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 37I0POBBIO (37I0pPOBOE MHUTAHHE, COATAHCUPOBAHHBIA PEXHUM 3aHITHU U
OTZIbIXa, PeryjsipHas (pu3NUecKas aKTUBHOCTH), (DU3UUECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATHUSAX CIOPTUBHO-03/I0POBUTEIHHOM JESITEIBHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYIy, OCO3HaHHE LIEHHOCTH TPYAOIIOOUS, HHTEpPEC K
paziuuHbiM  chepaM  NMPOGECCHOHAIIBHOM — JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NIPWIOKEHHUSIMU, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymieit mnpodeccun U pealn30BbIBATH COOCTBEHHBIC JKM3HECHHBIC IJIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa30BaHHIO U
caM0oOOpa30BaHUI0 Ha TPOTSHKEHUW BCEW JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYacTHUIO B PEIICHUHU MPAKTUUECKUX 3aJ1ad MaTeMaTHYECKON HAMPaBICHHOCTH;

7) 3K0JIOrn4eCKOro BOCIMTAHMS

c(hOpPMHPOBAHHOCTh  JKOJIOTHYECKOW KYJBTYPhl, TIOHUMAaHWE BIUSHHUS
COIMAJIBHO-2KOHOMHMYECKHUX IPOIIECCOB Ha COCTOSIHHWE MPUPOIHON M COLMATbHOM
CpeJibl, 0CO3HaHHUE II100aIbHOTO XapaKTepa dKOJIOTHIECKUX MPOoOIeM, OpUEHTAIIHS
Ha TPUMEHEHHE MaTEeMaTHUYECKHUX 3HAHWN IS pelieHus 3a7ad B 00JacTu
OKpY’Karolel cpelibl, IJAHUPOBAHHE IIOCTYNKOB M OLEHKA HMX BO3MOXKHBIX
MOCJICACTBUH JIJISI OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOPMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIEITO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAYKW W  OOIIECTBEHHOW  MPAKTUKH, TOHUMaHUE
MaTeMaTUYeCKOW HayKHh Kak c]epbl u4eToBEeYeCKOW esTeNbHOCTH, 3TamnoB €&
pa3BUTUS W 3HAYMMOCTH [IJI1 Pa3BUTHS IUBUJIM3AIUM, OBJIAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOM KyJIbTYpOH KakK CpEICTBOM IIO3HAHUS MHpA,
TOTOBHOCTh OCYIICCTBISATh IPOCKTHYID U HUCCIEIOBATEIbCKYIO JESITEIbHOCTh
WHJMBUAYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3naBaTe/IbHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUS

ba3oBrble 1oruyeckue qeicTBUs:

BBISIBIISITh M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTEMaTHYECKUX
OOBEKTOB, TOHATHI, OTHOLWIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTIpEJICIICHHs] TIOHATUN, YCTaHABIMBATh CYLUIECTBEHHBIN MPU3HAK KiIacCU(UKaIIH,
OCHOBAHUS 7151 0000IICHHS U CPaBHEHMSI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A,

BOCIpUHUMATh,  (OpPMYyJIHMpPOBaTb U  NpeoOpa3oBBIBATH  CYXKJCHUS:
YTBEPAUTENbHBIE U OTPUIATENIbHBIC, EAMHUYHbIE, YaCTHBIE U O0II1E, YCIOBHBIE;

BBISIBJISITh MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHS
B (hakTax, MAHHBIX, HAONIONEHUSAX M YTBEP)KICHUAX, MpeAsiaraTb KPUTEPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JIeNaTh BBIBOJABI C MCIOJB30BAHUEM 3aKOHOB JIOTHMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUEHHUM, YMO3aKIIIOUEHU 110 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITENIBHO JI0KA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUIMI
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPANBATh apryMEHTALMIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpATh crmocod pemieHuss y4eOHOM 3ajauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIIEHUs, BbIOMpaTh HaumboJiee MOAXOASIUA € y4ETOM
CaMOCTOSITEIILHO BBIJIETIEHHBIX KPUTEPHUEB).



ba3oBrblie ucciaenoBarejbCcKHe AeicTBHUA:

UCIIOJIb30BaTh BOMNPOCHI KAaK HCCIEIOBATEIbCKUNA WHCTPYMEHT IO3HAHUS,
bopMyaMpoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MpoOIIEMYy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO NIO3ULIMIO, MHEHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEI0BAHKE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKoro 00beKTa, SBIICHUS, TIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITETLHO (HOPMYJIHPOBATH OOOOIIEHUS U BBIBOJABI IO pPeE3yJibTaTaM
OPOBEAEHHOTO  HAONIOACHHUS, HCCIENOBaHUS, OLEHUBAaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHUE TMPOLECCA, A TAKKE BBIIBUIaTh
MPEANOI0KEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHUSIX.

Pabora c unpopmanmeii:

BBISIBIISATH JAeUIIMTHI MHPOPMALIUU, JAHHBIX, HEOOXOJUMBIX IS OTBETa Ha
BOIIPOC U JIJI PELICHUS 3aa4H;

BbIOMpATh MH(DOPMALMIO U3 UCTOYHUKOB PAa3IMYHbIX THUIIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBaTh W HMHTEPIPETUPOBATh WH(OPMAIMIO pa3JIMYHBIX BUAOB U
dbopm npeacTaBIeHUS,

CTPYKTYpUpPOBaTh MH(GOpPMALMIO, MPEICTaBIATh €€ B pazIuYHbIX (popmax,
WUTIOCTPUPOBATH Tpaduuecky;

OLICHUBATh HaAEKHOCTD uHpopmanuu o CaMOCTOSITEJIbHO
c(OPMYITMPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKATHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIe elCTBUS

OoOmmenne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMi  OOIIEHUs, SCHO, TOYHO, IPaMOTHO BBIPAXKATh CBOIO TOYKY 3pPEHHUS B
YCTHBIX M MHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy PEIICHUs 3aJlaud,
KOMMEHTHUPOBATD MOJYyUYCHHBIN pe3yJIbTar;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYkKIaEeMON TEMBI,
npoOJIeMBI, peIIaeMoOM 3aJavd, BBICKA3bIBaTh HJCH, HAICJICHHBIC Ha ITIOHUCK
pEelIeHUsl, COIMOCTABIATh CBOM CYXKACHUS C CYXICHUAMH APYTUX YYaCTHUKOB
Jajaora, oOHapyXKUBaTh PAa3UYUe U CXOJICTBO TO3WIIUMA, B KOPPEKTHOUW (opme
bopMyJIMpPOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MPEACTaBIATh PE3yIbTaThl PEIICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIEOBaAHMUS,
MPOEKTa, CaMOCTOSATEILHO BBHIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3ajad
MIPE3CHTAIMU U OCOOCHHOCTEH ay TUTOPHHU.

PeryisiTuBHBIC YHUBEpCAJIbHbIC YU4eOHBIC 1eiiCTBUA



Camoopranusanus:

COCTaBJIATH IJIaH, ITOPUTM pELICHUs 33J1auM, BEIOUpaTh CIIOCOO PEIIEHUs C
y4E€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apIryMEHTHUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMALUK.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJJIEKT:

BJa/JeTh  HABbIKAMU  IO3HABATEJIbHOM  pediekcud Kak  OCO3HAaHHUA
COBEPIIAEMBIX JECUCTBUM M MBICIUTEIBHBIX IPOLECCOB, UX PE3YyJIbTAaTOB, BIAJCTh
croco0amMu CaMOINpPOBEPKU, CAMOKOHTPOJISI Mpollecca U pe3ysibTara pelieHUs
MaTeMaTHUYECKOM 3aJ1auu;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IPHU PEUICHUH 3a]a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, IaHHBIX,
HalIEHHBIX OLINOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LN U YCIOBUSAM, OOBACHATH MIPUYUHBI
JOCTH)KEHUS WIIM HEIOCTHIKEHUS! PE3YJIbTATOB JIE€ATEIbHOCTH, HAXOJUTh OIIHOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBmecTHAs 1eATEJIBHOCTD:

NOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIWBHUAYaIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3a7ad, NPUHUMATh LEJlIb COBMECTHOMU
NEeATENbHOCTH, IJIAHUPOBATh OPTaHM3ALMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUIBl paboT, JOroBapuBaThCA, OOCYXAAaTh Mpolecc MU pe3yiabTaT paldoThl,
000011aTh MHEHUSI HECKOJIBKUX JIFO/IEH;

y4acTBOBaTh B IpyHmHoBbIX ¢opmax padoThl (0OCyxkAeHUs, OOMEH MHEHUH,
«MO3rOBbI€ IITYpMbD» W UWHBIE), BBIIOJHATH CBOIO 4YacTb padOThl H
KOOPJIMHUPOBAaTh CBOM JACHCTBUS C JPYTMMHU YJE€HAMU KOMAaHIbI, OLICHUBATh
KayecTBO CBOEro BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSAM, CHOPMYINPOBAHHBIM
YYaCTHHKaMU B3aUMOJICUCTBHUS.

NPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kjacce oOydyarOmIMIICS TMOJYYUT CIEIYIOIIHE
MPEIMETHBIE PE3yJIbTAThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hadajia MaTEMaTHYECKOTO aHATN3ay:

Yucaa v BBIYMCICHUSA:

CBOOOJIHO OIEPUPOBATH MOHATUSMH: pPAIlMOHATBHOE YHUCIIO0, OCCKOHEYHAas
nepuoAndecKasl JpoOb, TMPOILEHThI, HUPPaAlMOHATBLHOE YHUCJIO, MHOXECTBA
palMOHATILHBIX U IEUCTBUTEIBbHBIX YUCEN, MOJIYJIb ACHCTBUTEIIBHOTO YHCIIA;

OPUMEHATh JpoOM ¥ TPOLEHTHI JUIsl PEIICHUs] TPUKIAJAHBIX 3a/1ad U3
pA3JIUYHBIX OTPACIIEN 3HAHUM U PEATIbHOU KU3HU;

MPUMEHSITh NPUOTNKEHHBIC BEIYUCICHUS, PABWIIA OKPYTIICHUS, IPUKUAKY U
OLICHKY PE3YJIbTaTa BbIYNCICHNN;



CBOOOJIHO ONEpUPOBaTh IOHATHUEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCIIOJIb30BaTh MOAXOALIYI0 (POPMY 3aIllUCU JEHCTBUTENBHBIX YUCEI JUIsl PELLICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpPHPOBATh MOHATHEM: apU(PMETUYECKUN KOPEHb HATypalIbHON
CTEIICHH,;

CBOOO/IHO ONEPUPOBATH MOHATHEM: CTEIIEHb C PallMOHAIBHBIM [10Ka3aTeJIeM;

CBOOO/IHO ONEpUpPOBaTh MOHATHSAMH: JIOTAapU(PM UHCHA, JECITHUYHBIE U
HaTypaJbHbIE JIOTapU(PMBIL;

CBOOOJHO OMNEPHUPOBATh MOHATHIMHU: CHHYC, KOCUHYC, TAHT'€HC, KOTAaHT€HC
YHUCJIOBOTO apryMEHTa;

OIIEpUPOBaTh MOHATHAMM: APKCUHYC, aPKKOCUHYC M apKTAaHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHUs U HEPaBEHCTBA:

CBOOOJHO OIEpUPOBATh MOHATHUSIMHU: TOXIECTBO, YPABHEHUE, HEPABEHCTBO,
PAaBHOCWIbHBIE YPABHEHUS U YPABHEHMUSI-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh PA3JIMYHBIE METOJbl PEIIEHUS pPalUOHAIBHBIX U JIPOOHO-
palMOHAIBHBIX YpPaBHEHWH, IPUMEHATH METOJ HWHTEPBAJIOB JUISl PELICHUS
HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMH: MHOTOYJIEH OT OJHOW MEPEMEHHOM,
MHOTOUWIEH C LENbIMH KO3(pPUIUEHTAMH, KOPHH MHOTOWIEHA, NPUMEHSTh
JIEJICHHE MHOTOWIEHAa Ha MHOTOWIEH C OCTaTKOM, Teopemy be3y u teopemy Buera
JUISL PELICHUS 3a/1a4;

CBOOOJHO ONEpHUpPOBATh MOHATHSAMHU: CHCTEMAa JIMHEHHBIX YypaBHEHMWIA,
MaTpulla, ONPENEIUTENh MaTpulbl 2 X 2 M €ro I'EOMETPUYECKUN CMBICI,
WCII0JIB30BaTh CBOMCTBA ONpeAeNuTeNs 2 X 2 JuIs BBIYUCIICHHUS €r0 3HAa4yeHus,
IIPUMEHATh ONPENCIUTENIN Ui PEUICHUS CHUCTEMbl JIMHEHHBIX YpPaBHEHUH,
MOJENUPOBATh PEAIBHBIE CUTYAllMU C MOMOILIBIO CUCTEMBI JIMHENHBIX YPABHEHUH,
MCCIIEIOBATh IMOCTPOEHHBIE MOJEIH C IOMOLIBIO MaTpPULl U ONPEIEIUTEINEH,
WHTEPIIPETUPOBATD MMOJTYyYECHHBIN PE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEHUCTBUM C KOPHAMH JUIsi TpeoOpa3oBaHUs
BBIPAKCHU;

BBINIOJIHATH NMPE0OPA30BAHMS YHCIOBBIX BBIPAXKEHHI, COAEPIKALIUX CTEIIEHH C
palMOHAJIBHBIM [TOKA3aTEIIEM;

UCIIO0JIb30BaTh CBOMCTBa JorapupmMoB JUTSt npeoOpa3oBaHus
Jorapu(MUUYECKUX BBIPAKEHUH;

CBOOOJTHO OMEpUPOBATh MOHATHUSIMH: HUPPAIMOHAJIBHBIE, MOKa3aTelIbHbIE U
Jorapu(pMUYECKUE YPaBHEHUS, HAXOIUTh UX PEIICHHS C TOMOUIBIO PABHOCUIIBHBIX
IIEPEXO0I0B WM OCYIIECTBIIAA IPOBEPKY KOPHEM;



MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKHE (HOpMYJIbI i TpeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAKECHUI;

CBOOOJIHO OMNEpHUPOBATh TMOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE,
OPUMEHSATh  HeoOxomumble  (GOPMYJIBI  UIi  PEHMIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHCHU;

MOJICNTUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE aireOphbl, COCTABIIATH
BBIDAKEHHUSI, YpPAaBHEHMs, HEpPaBEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MIOCTPOCHHBIE MOJIETTH C UCIIOJIb30BAHUEM ammapara aireOpsi.

@Oynkuuu ¥ rpapuku:

CBOOOJTHO OIEPUPOBATh MOHATHAMU: (DYHKITUS, CIOCOOBI 3aaHust (PyHKITUH,
B3aUMHO OOpaTHbIe (YHKIIMHU, KOMMO3WUIUS (QyHKIMH, Trpaduk QGyHKIUH,
BBITIOJIHATD 3JIEMEHTapHbIE TpeoOpa3zoBaHus rpa@uKoB QYyHKIIHIM;

CBOOO/IHO OIEPHPOBATh MOHATHUSAMHU: O0JACTh OMPENEICHUS U MHOXKECTBO
3HauYeHUN (GYHKIWH, HYJIH (PYHKITUHU, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OIEpUPOBATh TMOHATUSAMU: UETHBIE U HEUETHbIE (DYHKIHH,
nepuoandeckue (PyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIMU, MAKCUMYMBbI U
MUHAMYMBI (DYHKIIMH, HAWOOJbIIee W HaWMEHbIee 3HA4YeHHWEe (YHKIWHM Ha
MIPOMEKYTKE;

CBOOOJTHO OTEPUPOBATH MOHATHIMH: CTENeHHAs (DYHKIUSA C HATYypaIbHBIM H
HEebIM TIOKa3aTenaeM, Ipa@uK CTeneHHOW (GYHKIUU C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpauk KOpHsS N-Od CTENeHM Kak (YHKIMH OOpaTHOW CTENEeHH C
HaTYpaJIbHBIM ITOKa3aTeleM;

OTIEpUpPOBATh TOHATHAMU: JUHEHHAs, KBaApaTWYHAS W JIPOOHO-JIMHCHHAS
(GyHKINU, BEITIOIHATH 3JIEMEHTAPHOE UCCIIEIOBAHNE U MTOCTPOEHUE UX rpaduKoB;

CBOOOJTHO ONEPHUPOBATH MOHSATUSIMU: TOKa3aTelibHasi U JorapudMuyeckas
byHKIMHA, WX CBOMCTBA U rpadUKH, MCIOJIb30BaTh MX T'PAPUKU JJIS PEIICHUS
YPaBHEHU;

CBOOOHO OMEPHUPOBATH TOHATHIMHU: TPUTOHOMETPUYECKAS OKPYKHOCTD,
OTIpEJICIICHIE TPUTOHOMETPUYECKUX (PYHKITUI YHCIIOBOTO apTyMEHTA;

UCIOJIb30BaTh rpaduku GYyHKIMA 719 HMCCIENOBAHUS TPOLIECCOB H
3aBUCUMOCTEH TP PEIICHUH 33J1a4d M3 JPYTUX YUEOHBIX MPEIMETOB M PEalbHOM
YKU3HH, BRIpAXKaTh (POPMYIIaMH 3aBUCUMOCTH MEXIY BETMIMHAMMU;

Hauana maTeMaTH4ecKOro aHAJIu3a:

CBOOOJTHO OMEPUPOBATH TOHATHIMU: apuMeTHdecKass ¥ TeOMEeTpUYeCcKas
nporpeccusi, 6eCKOHEYHO yOBIBaIOIIAsi T€OMETPUUYECKAsl MPOTPECCHsl, IMHEUHBIN U
OKCMOHEHIIUAIBHBIA POCT, GOpMyJia CIOKHBIX MPOIICHTOB, UMETh TPECTABICHUE
0 KOHCTAHTE;

WCIIOJI30BaTh MPOTPECCUH JJIS PEUICHUS PealbHBIX 3a1ad MPUKIATHOTO
XapakTepa;



CBOOOJTHO OTIEPUPOBATH MOHATHSIMU: TTOCIIEIOBATEIHLHOCTD, CTIOCOOBI 3a/1aHUS
MOCJIEI0BATENBHOCTEN, MOHOTOHHBIE M OTIPAaHMYEHHBIE ITOCIEAOBATEIBLHOCTH,
MMOHUMAaTh OCHOBBI 3apOXKJCHUS MAaTEMaTUYECKOr0 aHAJIM3a Kak aHalln3a
OCCKOHEYHO MAJIBIX;

CBOOOJTHO OMEPUPOBATH TMOHATUSIMH: HENPEPHIBHBIE (QYHKIIUWA, TOYKH
paspsiBa rpaduka GyHKIUHA, ACUMIITOTHI Tpaduka QyHKIHH;

CBOOOJTHO OIEpPUPOBATHh MOHATHEM: (YHKIIMSA, HENpEpbIBHAs Ha OTPE3Ke,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (DYHKIIUM JIJIsl pEIICHUs 3a/1a4;

CBOOOJIHO OIEpUPOBATh TMOHSITUSIMU: TIepBas M BTOpask MPOU3BOJIHbBIC
dbyHKIIMH, KacatenbHas K rpaduky QyHKINY;

BBIYUCIISATHh MTPOU3BOJIHBIE CYMMBI, MPOU3BEICHHUS, YACTHOIO U KOMIIO3ULIUU
NBYX (DYHKITUH, 3HATh TPOU3BOJIHBIC DIIEMEHTAPHBIX (DYHKITHI;

UCIIOJIb30BaTh T€OMETPUUECKUU U (U3UYECKUM CMBICT TPOU3BOIHON IS
pEIIeHUS 3a1ay.

MHo:xecTBa U JIOTMKA:

CBOOOJTHO  OINEpPUPOBATH  MOHATHSIMU: MHOXXECTBO,  OMNEpaluy  Haj
MHOKECTBAMU;

HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN armapar AJisl ONUCAHUS PEATbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEILICHUH 3a]1a4 U3 JIPYyTUX YUYCOHBIX MTPEIMETOB;

CBOOOJTHO OMEPUPOBATH TMOHATHUSAMH: OIpPEACIICHUE, TEeOopeMa, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO 00BEKTA, I0KA3aTeIbCTBO, PABHOCUIILHBIE
YpPaBHEHHUS U1 HEPABEHCTBA.

K koniy obOyuenuss B 11 kjacce o0OydyaromMICS MOJYYUT CIEIYIOIIHE
MPEIMETHBIE PE3yJIbTAaThl MO0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hadajia MaTEMaTHYECKOTO aHATN3ay:

Yucaa v BBIYMCICHUSA:

CBOOOJIHO OMEPUPOBATh TMOHATHUSAMH: HATypaJlbHO€ U IIeJ0€ 4YHUCJIO,
MHOKECTBA HATYpPAJIbHBIX U LENBIX YUCEN, MCIOJb30BATh MPU3HAKU JECITUMOCTH
uensix yucen, HOJl u HOK HaTypanibHbIX 4Kceln Juisl pelieHust 3a1ad, IPUMEHSITh
anroput™m EBKnuna;

CBOOOJIHO ONEPUPOBATh IMOHATHEM OCTaTKa [0 MOJYJII0, 3alUChIBATh
HaTypaJIbHbIE YKCJIa B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUHUCIICHUS,

CBOOOJIHO OMEPUPOBATH MOHATUSIMU: KOMIUIEKCHOE YHCIO W MHOXECTBO
KOMIUIEKCHBIX YHCEJI, MPEJCTABIATh KOMILIEKCHBIE YHCIIa B alreOpanvyeckon u
TPUTOHOMETPUUECKON (OpMe, BBIMOTHATH apu(PMETHUECKUE OmNepalui ¢ HUMHU U
n300paxkaTh Ha KOOPJAUHATHOM TJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOO/IHO OMNEpPUPOBATH IMOHATUSMHU: HUPPALMOHAIbHBIC, TOKa3aTeJIbHbIE U
jJorapuMUYECKUE€ HEpPaBEHCTBA, HAXOJUTh MX PEIIEHUS C TMOMOUIBIO
PaBHOCHJIBHBIX IIEPEXOJIOB;

OCYLIECTBJISITh OTOOpP KOpPHEM MpH pElIEHUHd TPUTOHOMETPUUYECKOIO
YpaBHEHHS;

CBOOOJIHO OIEPUPOBATH MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OpPUMEHATh  HeoOxoaumble  (OPMYJIBI ISl  pPEIIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKHUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUSI, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEW pallMOHAIBHBIX, UPPALIMOHAJIbHBIX, TOKA3aTEIbHbBIX U
JorapuMUYECKUX YPAaBHEHUM U HEPABEHCTB;

pemarb palOHaJbHEIE, UppALMOHAJIbHBIE, MTOKA3aTeIIbHbIE,
JorapupMUYecKue W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coZieprKallye MOLYJIM U IapamMeTphl;

NPUMEHSTH TpaduuecKre METOAbI JAJI PElIeHUs ypaBHEHUN U HEPaBEHCTB, a
TaKKe 3a]1a4y C mapaMeTpaMy;

MOJIEIIMPOBAaTh pealbHbIE CHUTyallUM Ha S3bIKE aiareOpbl, COCTABIIATH
BBIDAXXCHUS, YPaBHECHMS, HEPABEHCTBA W HX CHCTEMBI 10 YCJIOBHIO 3aJayH,
UCCIIEJIOBATh IOCTPOCHHBIE MOJEIU C HCIOJb30BaHHWEM armmapaTta ainreopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pe3yJIbTar.

DyHKUUM U rpaguKu:

CTpOUTh TrpaUKu KOMIO3UIUU (PYHKIUHA C MNOMOIIBIO 3JIEMEHTapPHOIO
WCCJICIOBAHUS U CBOMCTB KOMIO3UIIMU ABYX (DYHKIIHIA;

CTPOUTh TIEOMETpHYEcKHe 00pa3bl ypaBHEHMM W  HEpaBEHCTB Ha
KOOPJIMHATHOM IJIOCKOCTH;

CBOOOJTHO ~ OINEpUPOBATh TMOHATHSAMHU: TpaQUKUd TPUTOHOMETPUUECKUX
dynxumi;

OPUMEHATh (YHKIMHM JI1 MOJCIHUPOBAHMS U HCCIENOBAaHUS pPEaIbHBIX
MPOIIECCOB.

Havana MmaTeMaTH4yecKoro ananamsa:

UCII0JIb30BaTh MPOU3BOJHYIO JUUIS UCCAEAOBaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAWTh HanOoJblllee U HAaMMEHbIIIEe 3HAUCHUS (PYHKIIMHM HEMPEPHIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh MPOW3BOAHYIO I HAXO0XKJACHUS HAWIy4dlllero pEUlIeHUs B
NPUKIAIHBIX, B TOM YHMCJIE€ COLUMAJIbHO-d)KOHOMHMYECKMX, 3aJadax, s
ONPEJIENICHUs] CKOPOCTM W YCKOPEHMsI MpouLecca, 3aJaHHOro (opmysioil wiu
rpauKoMm;



CBOOOJIHO  ONEpUPOBaTh IOHATUSMHU: IE€PBOOOpa3Hasi, OIpeneaEHHbIN
WHTETpall, HAXOJIUTh TEPBOOOpA3HBIC DIIEMEHTAPHBIX (YHKIWHA ¥ BBIYHCIATH
uHTerpai no gpopmyne Hetotona-Jleionuna;

HAXOAMTH IJIOUIAAN TUIOCKUX (GUTYP U 0OBEMBI TEN C TOMOIIBIO HHTETPANIa;

UMETh TPEJCTABICHHE O MaTeMAaTUYECKOM MOJCIUPOBAHUM Ha TMPUMEPE
coctaBiieHus MU PepeHInaTbHBIX YPaBHEHU;

pemarh MPUKIaJHbIC 3a7a4d, B TOM YHUCIE COIUAIBHO-DKOHOMHUYECKOTO H
du3nIeCcKOro xapakTepa, CpeACTBaMH MaTeMaTHIECKOTO aHAIH3a.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KUIACC

Ne
n/n

HanMeHoBaHMe pa3/ieioB U TeM
NPOrpamMMbl

MHOK€eCTBO AENCTBUTENBHBIX YUCEIL.
MHorounensl. PaninoHanbHbIe YpaBHEHHUS U
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
ypaBHEHUH

Oynkiun u rpapuku. CreneHHas QyHKIMS ¢
LEJIBIM [TOKa3aTeNIeM

ApudmeTndeckuii KOpeHb N-0il CTETICHHU.
WppatumonansHble ypaBHEHUS

[TokazarenpHas pyukmus. [lokazarenbHbie
ypaBHEHUS

Jlorapugmuueckas QyHKIUS.
Jlorapumuueckre ypaBHEHUs

Tpuronomerpudeckue BbIpakeHUs U
ypaBHEHHUS

ITocenoBaTeaIpHOCTH U IPOTPECCUH
HenpepsiBabie pynkuuu. [IponszBoanas

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Koan4yecTBo 4acoB

Bcero

24

12

15

10

18

22

10
20

136

KoHnTpoJbHbIe
padoThbI

10

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(uudposbie)
oOpa3oBaTte/ibHbIE

pecypchbl



11 KUIACC

Ne
n/n

HanMeHoBaHMe pa3/ieioB U TeM
NPOrpamMMbl

HccnenoBanue QyHKIMHA ¢ TOMOLIBIO
IIPOU3BOJHOMN

[TepBooOpasnas u uHTErpal

I'paduku TpUrOHOMETPUUECKUX (DYHKITHIA.
Tpuronomerpuieckne HepaBEHCTBA

I/IppaLII/IOHaJILHBIC, IIOKa3aTCIIbHBIC 1
J'IOl“apI/I(I)MI/I‘-ICCKI/IC HCPAaBCHCTBA

KommnekcHeie uncia

HatypanbHble u 11enbie yrcia

CHcTeMBbl paliioHATBHBIX, HPPATMOHATEHBIX
MOKa3aTeIbHBIX U JIOTapU(PMUIESCKIX
ypaBHEHUH

3ajadu ¢ napameTpamu

[ToBTOpeHue, 06001IeHNE, CCTEeMaTH3aIUS
3HAaHUHU

OBIIEE KOJIMYECTBO YACOB I1O ITIPOTPAMME

KoanuyecTBO 4acoB

Bcero

22

12

14

24

10
10

12

16

16

136

KoHnTpoJbHbIe
padoThI

10

IIpakTHyeckue
padoThI

JIeKTPOHHbIE
(uudposbie)
o0pa3oBaTte/ibHbIE

pecypchbl






IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Ne
n/n

Tema ypoka

MHOkeCcTBO, ONepaIy HaJl
MHOKE€CTBAMH M UX CBOMCTBA

Huarpammbl Ditniepa-Benna

[IpumeneHue TeOpeTHKO-
MHO>KECTBEHHOTO armapara Jyis
penieHus 3aaaqy

PanmonannHBIC YHCA.
OOBIKHOBEHHBIE U JECSITUYHBIE
JIpoOH, TIPOLICHTHI, 0ECKOHEUHBIS
MIEPHOINYECKHE JPOOH

PanmmonanwsHele uncna.
OOBIKHOBEHHBIC U IECATHYHBIC
JpoOH, TPOLICHTHI, 0ECKOHEUHBIS
MEePUOANYECKHE TPOOH
[Tpumenenue apodeii u
MPOIICHTOB IS PELICHHUS
MPUKIIAIHBIX 33724
[Tpumenenue apobeit u
MPOIICHTOB IS PEUICHHUS
MPUKIIAJTHBIX 33124

JlericTBUTENIbHBIEC YHCIIA.
PammonansHaeie u

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThl

IIpakTH4eckue
padoThI

Jlara
U3yYeHUs

DJIeKTpOHHbIe HH(poBbIe
o0pa3oBaTe/ibHbIE PeCypChl

https://m.edsoo.ru/91ZKXD884

https://m.edso00.ru/6A75109KA

https://m.eds00.ru/F9972682PX

https://m.edsoo.ru/LTS2XKI2C

https://m.edsoo.ru/3AEDOB3EK?2

https://m.edsoo.ru/OEPEOSIWI

https://m.edsoo.ru/NVFYZJHRP

https://m.edsoo.ru/P7VKRZOSG



https://m.edsoo.ru/91ZKXD884
https://m.edsoo.ru/6A75109KA
https://m.edsoo.ru/F99Z682PX
https://m.edsoo.ru/LTS2XKI2C
https://m.edsoo.ru/3EDOB3EK2
https://m.edsoo.ru/0EPEO5IWI
https://m.edsoo.ru/NVFYZJHRP
https://m.edsoo.ru/P7VKRZOSG

10

11

12

13

14

15

16

17

18

UppaloHaIbHbIE YKCIa

Apudmernueckre onepanum ¢
JeHCTBUTENLHBIMU YNCIIAMHU

Monynb 1eMCTBUTEIBHOTO YUCa
U €T0 CBOMCTBA

[TpuGmxE€HHBIC BEIYUCIICHHUS,
MpaBWiia OKPYTJIEHUSI, MPUKUJIKA
Y OLICHKA pe3yJbTara
BBIUMCIICHUH

OCHOBHBIE METOJIBI PEIICHUS
HEJIBIX U APOOHO-pAITMOHATBHBIX
YpaBHEHUI U HEPABEHCTB

OCHOBHBIE METO/IbI PEIICHUS
LEJIBIX U APOOHO-pAIMOHATBHBIX
YpaBHEHUH U HEPABEHCTB

OCHOBHBIE METO/IbI PEILICHUS
HENBIX U APOOHO-pAIMOHATBHBIX
YpPaBHEHUM U HEPABEHCTB

MHoroujieHsl 0T OJHOU
nepemeHHou. Jlenenue
MHOTO4JIeHa Ha MHOTOYJIEH C
ocraTtkoM. Teopema besy

MHoOrouieHsl ¢ UeIbIMUA
koadunmentamu. Teopema
Buera

Pemenne cucreM TMHEHHBIX
ypaBHEHUU

Pemenue cucrteM MTMHENHBIX

https://m.edsoo.ru/BOMRUCVWY

https://m.edsoo.ru/PUL6AZVIW

https://m.edsoo.ru/SRFTXG6E3

https://m.edsoo.ru/CM8WFBMJ8

https://m.edsoo.ru/YE28LQQJ2

https://m.edsoo0.ru/Z395M64DM

https://m.edsoo.ru/PBIEYHIZF

https://m.edsoo.ru/1E183555U

https://m.edsoo.ru/ICEJDO5SGK



https://m.edsoo.ru/B6MRUCVWY
https://m.edsoo.ru/PUL6AZVJW
https://m.edsoo.ru/8RFTXG6E3
https://m.edsoo.ru/CM8WFBMJ8
https://m.edsoo.ru/YE28LQQJ2
https://m.edsoo.ru/Z395M64DM
https://m.edsoo.ru/PBIEYHJZF
https://m.edsoo.ru/1E183555U
https://m.edsoo.ru/ICEJDO5GK

19

20

21

22

23

24

25

26

ypaBHEHUU

Martpuna CuCTEMBI JIMHEHHBIX
ypaBHeHu. Onpeaenuresnb
MaTpuupl 2X2, ero
F€OMETPUUYECKUI CMBICIT U
CBOICTBA; BBIUNUCIICHUE €TI0
3HAYEHHUS

Onpenenurens MaTpuLpl 2X2, €ro
Tr€OMETPUYECKHUM CMBICIT U
CBOMCTBA; BEIUHCICHUE €TO
3HAYCHUS

[Ipumenenue onpenenuTens s
pemicHus CUCTCMbI JIMHEUHEBIX
YpaBHEHUU

Pemenue nmpukiiaaHeix 3aaa4 ¢
IIOMOIIBIO CUCTEMBI JIMHEUHEBIX
YpaBHEHUU

Pemenne npukiaaHbIX 3a1a4 ¢
IIOMOILBIO CUCTEMBI JINHEUHBIX
YpaBHEHUHU

Kontponbhas padoTa:
"PanrioHanbHble ypaBHEHUS U
HepaBeHCTBa. CUCTEMBbI
JUHENHBIX ypaBHEHUH"

®Oynkums, cnocoOs 3a1aHNs
¢dbynkuun. B3zaumao oOpaTHbIE
bynakun. Komnosunus ¢GyHKIui

['padux GyHKIIHH.

https://m.edsoo.ru/BAM2QCKWF

https://m.edsoo.ru/3AMZUEKYQJ

https://m.edsoo.ru/9P3E3FF47Z

https://m.edsoo.ru/IKJE16E2L

https://m.edsoo0.ru/A9H81W33G

https://m.edsoo.ru/OHOPJ57VZ

https://m.edsoo.ru/1XYSI5SM28

https://m.edsoo.ru/7JGTFZZY A



https://m.edsoo.ru/BAM2QCKWF
https://m.edsoo.ru/3MZUEKYQJ
https://m.edsoo.ru/9P3E3FF4Z
https://m.edsoo.ru/IKJE16E2L
https://m.edsoo.ru/A9H81W33G
https://m.edsoo.ru/0HOPJ57VZ
https://m.edsoo.ru/1XYSI5M28
https://m.edsoo.ru/7JGTFZZYA
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28

29

30

31

32

33

34

35

DnemMeHTapHbIe TPeoOpa3oBaHUS
rpadukoB QyHKIHI

OO6uacTh onpeeneHus u
MHOKECTBO 3HAYEHUHN (HYHKIIHH.
Hymu ¢ynkmuu. [TpomexyTku
3HAaK IMOCTOSIHCTBA

YérHble 1 HEYETHBIC (PYHKIIHUH.
[Teproandaeckue GyHKINM.
[IpomexyTKH MOHOTOHHOCTH
byHKIAHA

Makcumymbl U MUHUMYMBbI
¢yuxun. Hanbonsiiee u
HaUMEHbBIIIee 3HaUYeHUE (PYHKIIHH
Ha TTPOMEKYTKE

JIvHeiHas, KBagpaTU4YHas 1
IpoOHO-THHEHHAs (PyHKITUH
DneMeHTapHOE UCCIIEIOBAaHNE U
MOCTpOEHUE TPahUKOB ITHX
byHKIUH

DJIEeMEHTAapHOE UCCIIEIOBAHUE U
MOCTpOEHUE TPaPUKOB ATUX
byHKIUH

CreneHb C LIETbIM [TOKA3aTEIEM.
bunom Herorona

CreneHb ¢ LENbIM MOKa3aTeNIeM.
bunom Herorona

CrernenHast pyHKIIUS C
HATypaJIbHBIM U 1IEJIbIM

https://m.edsoo.ru/VUOHQSOCV

https://m.edsoo.ru/NTM7RJGX4

https://m.edsoo.ru/ZOMN672NG

https://m.edsoo.ru/BZDF8VYZT

https://m.edsoo.ru/CP7UKTI1V

https://m.edsoo.ru/NAJFF14CO

https://m.eds00.ru/2ST9QOM2GO

https://m.edsoo.ru/K6XLQ4UJX

https://m.edsoo.ru/072LC5R6V



https://m.edsoo.ru/VU0HQS0CV
https://m.edsoo.ru/NTM7RJGX4
https://m.edsoo.ru/Z0MN672NG
https://m.edsoo.ru/BZDF8VYZT
https://m.edsoo.ru/CP7UKTI1V
https://m.edsoo.ru/NAJFF14CO
https://m.edsoo.ru/2ST9QM2GO
https://m.edsoo.ru/K6XLQ4UJX
https://m.edsoo.ru/072LC5R6V
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41

42

43

44

nokasareneM. E€ cBolicTBa u
rpaduk

Konrponsnas pabora:
"Crenennas ¢pynkuus. Eé
cBoiicTBa u rpaduk"

Apudmerndeckuii KOpeHb
HaTypaJIbHOM CTEIIEHU U €r0
CBOMCTBA

ApudmeTnieckuii KOpeHb
HaTypaJbHOMU CTEIIEHU U €ro
CBOMWCTBA

[Tpeobpa3oBaHUs YUCIOBBIX
BBIPAXKEHMI, COAEPIKAIINX
CTEINEHU U KOPHU
[TpeobpazoBaHus YHCIOBBIX
BBIPAXKEHMI, COIEPIKALINX
CTEINEHU U KOPHU
[TpeoOpa3oBaHUs YUCIOBBIX
BBIPAXKEHHI, COJIEPIKAILUX
CTETEHU U KOPHHU

HppauyroHanbHbIE YpaBHEHUSL.

OcHOBHBIE METO/IBI PEILICHUS
VUPPALMOHAIIBHBIX YPaBHEHUN

HppaunoHanbHble ypaBHEHUS.

OcHOBHBIE METOBI PEILICHUS
UPPALMOHAIIBHBIX YPaBHEHUN

HppatmonanbHble ypaBHEHHUS.

OCHOBHBIE METObI pCHICHUA

https://m.edsoo.ru/431WRJ3Y2

https://m.edsoo.ru/ VEMYOBICV

https://m.edsoo.ru/BANSPUZEB

https://m.edsoo.ru/VR15USBDE

https://m.edsoo.ru/PRR3BH17H

https://m.edsoo.ru/GMO7CPCQG

https://m.edsoo.ru/DHWS5QA79M

https://m.edso00.ru/DN896TF02

https://m.edsoo.ru/1 X40FNHPA



https://m.edsoo.ru/431WRJ3Y2
https://m.edsoo.ru/VEMYOB1CV
https://m.edsoo.ru/B4NSPUZEB
https://m.edsoo.ru/VR15USBDE
https://m.edsoo.ru/PRR3BH17H
https://m.edsoo.ru/GMO7CPCQG
https://m.edsoo.ru/DHW5QA79M
https://m.edsoo.ru/DN896TF02
https://m.edsoo.ru/1X40FNHPA
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48
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50
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52

53

UPPALMOHATIBHBIX YpaBHEHUI

PaBHOCHIBHEIE nepexoanl B
pEeICHUN UppPaAllMOHAJIbHBIX
YpaBHEHUU

PaBHOCHIIBHBIE ITIEPEXO/BI B
PELIEHUHU UPPALTUMOHATIBHBIX
YpaBHEHUU

PaBHOCWIIBHBIE ITEpEXOABI B
peLICHUU UppaLliOHAIbHBIX
YpPaBHEHUU

PaBHOCHIIEHBIE TIEPEXO/IBI B
pEIlIeHNH UppaIMOHATIBHBIX
ypaBHEHUU

CaoiicTBa 1 rpaguK KOpHS n-oi
CTeNeHH Kak QyHKIIUU 00paTHOM
CTEMNEeHH C HATypaJIbHBIM
nokasaresieM

CaoiicTBa 1 rpaguK KOpHS n-oi
CTETIeHU KaK (yHKIUU 00paTHOMH
CTETICHU C HATYPaJIbHBIM
nokasaresaeM

Konrponsnas pabdora: "CpoiicTBa
U TpaduK KOPHs N-OW CTEHEHH.
WppanmonansHble ypaBHeHUS"
CreneHb ¢ paloHaJIbHBIM

IOKa3aTeJjIEM U €€ CBOUCTBA

CreneHp ¢ pallMOHAIBHBIM
IOKa3aTeJIeEM U €€ CBOMCTBA

https://m.edsoo.ru/O2VV516B4

https://m.edsoo.ru/RPXZVFMHT

https://m.edsoo.ru/261843DBS

https://m.edso0.ru/O87ZL0E2K

https://m.edsoo.ru/8JLO4FGQ9

https://m.edsoo.ru/JQHAUMLOM

https://m.edsoo.ru/01A6HO8VZ

https://m.edsoo.ru/3PMBUKOGP

https://m.edsoo.ru/HFJPEPWL9



https://m.edsoo.ru/O2VV5I6B4
https://m.edsoo.ru/RPXZVFMHT
https://m.edsoo.ru/261843DBS
https://m.edsoo.ru/O87ZL0E2K
https://m.edsoo.ru/8JLO4FGQ9
https://m.edsoo.ru/JQHAUMLOM
https://m.edsoo.ru/01A6HO8VZ
https://m.edsoo.ru/3PMBUK0GP
https://m.edsoo.ru/HFJPEPWL9
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63

64

CreneHns ¢ panrOHAJIbHBIM
IoKa3aTejieM B €€ CBOMCTBA

[TokazarenpHast PyHKIHS, €€
CBOIiCTBa U rpadux

Hcnonb3oBanue rpaduka
(byHKUIMU 1715 pelieHust
YpaBHEHUU

Hcnonb3oBanue rpaduka
(byHKUIMU 1715 pelieHust
YpPaBHEHUU

IToka3zaTenbHbIE ypABHEHUS.
OcHOBHBIE METO/BI PEILICHUS
MIOKAa3aTeNbHbIX YPABHEHUN

IToka3aTenbHbIE ypABHEHUS.
OcHOBHBIE METO/IbI PEILICHUS
MTOKAa3aTeJIbHBIX YPAaBHEHHUI

[Toka3zarenbHbIC ypaBHEHHUS.
OCHOBHBIE METO/BI PEIICHUS
ITOKa3aTeJIbHBIX YPAaBHEHU
KonrtponbHas pabora:
"IToka3zaTenbHast QyHKIIHS.
IToxazarenbHble ypaBHEHUS"
Jlorapugm umncna. CoiicTBa
norapudma

Jlorapudwm gucia. CBoiicTBa
norapupma

Jlorapudwm yucna. CBoiicTBa
norapudpma

https://m.edsoo.ru/HDVGSNIIT

https://m.edsoo.ru/T7TGPDUVRM

https://m.edsoo.ru/NII1711BM

https://m.edsoo.ru/9PE3YWZ25

https://m.edsoo.ru/NXLINJSWM

https://m.edsoo.ru/1TA6IMG1X

https://m.edsoo.rw/YWT7H8GT?7

https://m.edsoo.ru/HNIC60AKS

https://m.edso0o0.ru/E2G7K9QW6

https://m.edsoo.ru/I92RS5SMOM

https://m.edsoo.rt/EMCQ4R3B7



https://m.edsoo.ru/HDVG5NJ1T
https://m.edsoo.ru/T7GPDUVRM
https://m.edsoo.ru/NII171IBM
https://m.edsoo.ru/9PE3YWZ25
https://m.edsoo.ru/NXLINJ5WM
https://m.edsoo.ru/1TA6IMG1X
https://m.edsoo.ru/YWT7H8GT7
https://m.edsoo.ru/HNIC6OAK8
https://m.edsoo.ru/E2G7K9QW6
https://m.edsoo.ru/I92RS5MOM
https://m.edsoo.ru/EMCQ4R3B7
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71

72
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76

JlecaTHYHBIC U HATypaIbHbIC
JorapudmMpl

JlecaTuunble U HATypajbHbIE
sorapu@msl

[TpeoOpa3oBaHue BBIPAKEHUIA,
coJiepKalux JorapuQmol
[IpeobOpazoBaHue BhIpaKEHUH,
coJieprKalux Jorapudmol
[TpeoOpa3oBaHue BEIpAXKCHHH,
coJieprKalux Jorapudmol

Jlorapugmuueckas QyHKIus, €€

CBOIiCTBA U rpaduk

Jlorapudmuueckas pyHkuus, eé

CBOIiCTBa U rpadux

Hcnonp3oBanue rpaduka
GYHKIMH 7151 peTICHUS
YpaBHEHUU
Hcnonb3oBanue rpaduka
(GYHKIMH IS pEeILICHUS
YpaBHEHUU

Jlorapudpmuueckue ypaBHEHHUs.

OcHOBHBIE METO/IBI PEILICHUS
JorapupMHUUECKUX ypaBHEHUN

Jlorapudmuueckue ypaBHEHUS.

OCHOBHBIE METO/BI pEIICHUS
JorapupMHUUECKUX ypaBHEHUN

Jlorapugmuueckue ypaBHEHHUS.

OcCHOBHBIC MCTOJbI pCHICHUA

https://m.edsoo.ru/NBUG10GSP

https://m.edsoo.ru/EMWTCSPQY

https://m.edsoo.ru/OQF9WHEXS5

https://m.edsoo.ru/LXMJ44QAU

https://m.edsoo.ru/EP6U39XNM

https://m.edso00.ru/STW3GXDH6

https://m.edsoo.ru/KYG9C4S4F

https://m.edsoo.ru/VELWTS50G

https://m.edsoo.ru/5CIKV1ZUF

https://m.eds00.ru/STONRDYGS

https://m.edsoo.ru/22FDXMI4S

https://m.edsoo.ru/Z2GEE6311



https://m.edsoo.ru/NBUG10GSP
https://m.edsoo.ru/EMWTCSPQY
https://m.edsoo.ru/OQF9WHEX5
https://m.edsoo.ru/LXMJ44QAU
https://m.edsoo.ru/EP6U39XNM
https://m.edsoo.ru/8TW3GXDH6
https://m.edsoo.ru/KYG9C4S4F
https://m.edsoo.ru/V8LWTS50G
https://m.edsoo.ru/5CIKV1ZUF
https://m.edsoo.ru/STONRDYGS
https://m.edsoo.ru/22FDXMI4S
https://m.edsoo.ru/Z2GEE63I1
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82
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84

85

JorapuMUUECKUX ypaBHEHUI

PaBHOCHIIBHBIE TTEPEXO/IBI B
peLICHUH JTOTapUPMHUYECKIX
YpaBHEHUU

PaBHOCHIIBHBIE ITIEPEXO/BI B
pEIIeHNH JTOrapu(hMUIECKUX
YpaBHEHUU

KonrponbHas padora:
"Jlorapudgmuueckas pyHKIUS.
Jlorapugpmuueckue ypaBHeHHs"

CuHycC, KOCUHYC, TAHT€HC U
KOTAHI'€HC YHUCIIOBOTO apryMeHTa

CuHyc, KOCUHYC, TAHT€HC U
KOTaHT'€HC YHMCIIOBOTO apryMeHTa
ApKcHHYC, apKKOCUHYC U
ApKTaHT€HC YHUCIIOBOIO
aprymeHra

ApKCHHYC, apKKOCHHYC U
apKTaHI€HC YHUCIIOBOTIO
apryMmeHra
Tpuronomerpuyeckas
OKPYKHOCTb, OIIPENCICHUE
TPUTOHOMETPUUYECKUX (QYHKIUN
YKCJIOBOTO apryMeHTa

Tpuronomerpuueckas
OKPYKHOCTb, OIIPENCICHUE
TPUTOHOMETPUUECKUX (QYHKIIUN
YKCJIOBOTO apryMeHTa

https://m.edsoo.ru/9WDPQWD14

https://m.edso0o0.ru/OVYGSNTLD

https://m.edsoo.ru/ISPXCS5ZEA

https://m.edsoo.ru/YAGEE8VC3

https://m.edsoo.ru/FOWS5Q8FFL

https://m.eds00.ru/A20WOVOPY

https://m.eds00.ru/9A0XNXSJ0

https://m.edsoo.ru/YA3IXPQI1JL

https://m.edsoo.ru/7TEBAMGFBR



https://m.edsoo.ru/9WDPQWD14
https://m.edsoo.ru/0VYGSNTLD
https://m.edsoo.ru/I8PXC5ZEA
https://m.edsoo.ru/YAGEE8VC3
https://m.edsoo.ru/F9W5Q8FFL
https://m.edsoo.ru/A20WOV0PY
https://m.edsoo.ru/9A0XNXSJ0
https://m.edsoo.ru/YA3XPQ1JL
https://m.edsoo.ru/7EBAMGFBR
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95

96
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OCHOBHBIE TPUTOHOMETPUIECKHE
hopMyIIBI

OCHOBHBIE TPUTOHOMETPUYECKHE
(bopMyIIbI

OCHOBHBIE TPUTOHOMETPUYECKHE
bopmybl

OCHOBHBIE TPUTOHOMETPUICCKHE
hopMyIIBI

[TpeoOpazoBanue
TPUTOHOMETPHUYECKIX
BBIPKCHUI

[TpeoOpa3oBanue
TPUTOHOMETPHUUYECKIX
BBIPAKCHUI

[TpeobpazoBanue
TPUTOHOMETPUUECKHUX
BBIPAKCHUI

[Ipeo6pa3zoBanue
TPUTOHOMETPUUECKUX
BBIPAKECHUI

Pemenne TpuroHoMeTpru4eCKuX
ypaBHEHUU

Pemenne TpUroHoMeTpruueCcKuX
YpaBHEHUU

Pelienne TpuroHoMeTprUUECKUX
YpaBHEHUU

Pemenne TpuroHoMeTpruueCcKux
ypaBHEHUU

https://m.edso0.ru/7G41UGG6B

https://m.edsoo.ru/JBEBG5ATI

https://m.edso0o0.ru/CSYUBTBTC

https://m.eds00.ru/6GNQGH5SMV

https://m.edsoo.ru/UIMI1UJV]J

https://m.edsoo.ru/MEB4SJ2PW

https://m.edsoo.ru/RONAIF49S

https://m.edsoo.ru/6EHSSHHHY

https://m.edsoo.ru/LGDUR382T

https://m.edsoo.ru/PQLVEZ6JE

https://m.edsoo.ru/QOKS5GFZ7H

https://m.edsoo.ru/YRO5D8PZ5



https://m.edsoo.ru/7G41UGG6B
https://m.edsoo.ru/JB8BG5ATI
https://m.edsoo.ru/C5YUBTBTC
https://m.edsoo.ru/6GNQGH5MV
https://m.edsoo.ru/U9M91UJVJ
https://m.edsoo.ru/MEB4SJ2PW
https://m.edsoo.ru/R9NAIF49S
https://m.edsoo.ru/6EH5SHHHY
https://m.edsoo.ru/LGDUR382T
https://m.edsoo.ru/PQLVEZ6JE
https://m.edsoo.ru/QOK5GFZ7H
https://m.edsoo.ru/YR05D8PZ5
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99

100

101

102

103

104
105

106

107

108

109

Pemennie TpUroHOMeTpHUUECKUX
ypaBHEHUU

Pemenne TpUroHOMETpUYECKUX
YpaBHEHUU

PeleHne TpUroHOMETPUYECKUX
YpPaBHEHUU

KonTponbnas pabora:
"Tpuronomerpuyeckue
BBIPKEHUS U
TPUTOHOMETPUUECKHE
ypaBHEHHA"
[TocnenoBatenbHOCTH, CIIOCOOBI
3aJlaHus TI0CJIeI0BATEIbHOCTEH.
Metoa MaTeMaTHUEeCKOM
WHIYKIAH

MOHOTOHHBIE B OTPaHUYCHHBIC
nocneaoBareabHocTH. Mcropus
aHanu3a 0ECKOHEYHO MalbIX
Apudmerndeckas Iporpeccust
['eomeTpuyeckast mporpeccus
beckoneuno yorpIBaromias
reoMeTpuyuecKast mporpeccus
CymMma 6eckoHeuHO yObIBaroIei
FEOMETPUUECKON MPOTrPECCUH

JInHeHBIN 1 SKCIOHEHIINAILHBIN
poct. Yucino e. Popmyna
CJI0’KHBIX IPOLIEHTOB

JIMHEeWHBII U YKCIOHESHIINAIbHBIN

https://m.edsoo.ru/1USPKNSQT

https://m.edsoo.ru/U7NBWCNDW

https://m.eds00.ru/89ZKWGO015

https://m.edsoo.ru/IF11SN760Q

https://m.edsoo.ru/SVMC7IBEV

https://m.edsoo0.ru/ZV4AYOVRL

https://m.edsoo.ru/SORWO02VI1E
https://m.edsoo.ru/ED20JQZ24

https://m.edsoo.ru/VG377T8EY

https://m.edsoo.ru/TY1S3DAPL

https://m.edsoo.ru/UM1H7BTW2

https://m.edsoo.ru/CEY72CW58



https://m.edsoo.ru/1U5PKNSQT
https://m.edsoo.ru/U7NBWCNDW
https://m.edsoo.ru/89ZKWG015
https://m.edsoo.ru/IF11SN76Q
https://m.edsoo.ru/5VMC7JBEV
https://m.edsoo.ru/ZV4AYOVRL
https://m.edsoo.ru/50RW02V1E
https://m.edsoo.ru/ED2OJQZ24
https://m.edsoo.ru/VG377T8EY
https://m.edsoo.ru/TY1S3DAPL
https://m.edsoo.ru/UM1H7BTW2
https://m.edsoo.ru/CEY72CW58

poct. Yucino e. ®opmyna
CJIOXHBIX MPOIICHTOB
Hcnons3oBanue nNporpeccuu 1is
110 pELIEHHS pealbHBIX 3a7a4 1 https://m.edsoo.ru/ARPHBD4Y |

NPUKJIAJIHOTO XapakTepa

KonrponsHas pabora:

111 "ITocaenoBaTeIbHOCTH U 1 1 https://m.eds00.1u/SQWRKXOHP
nporpeccun"
H

112 er{’pepLIBHLIe (byHKuI/II/I X 1 https://m.edsoo.ru/MCC5N1579
CBOIiCTBa
Touka pa3 a. Ac 0

113 K& PaspHIB UHMHT ot 1 https://m.edsoo.ru/BXCP9CRNV
rpadukoB QyHKITHI
CBolicTBa 7|

114 BoiiCTBa pymHicuil 1 https://m.edsoo.ru/DP10ESGVN
HETPEPHIBHBIX HAa OTPE3KE
Coii N

115 Bo¥CTBA (ymHictit 1 https://m.edsoo.ru/CCXH3TPSB
HEMPEPHIBHBIX Ha OTPE3KE
Meto epBaJIoO elie

116 TO/L MHTCPBAJIOB JUIA PELLICHHA 1 https://m.edsoo.ru/A364LEWCO
HEPaBEHCTB
MeTtoa HHTEPBAJIOB IJIS PENMICHUS

117 g p AP 1 https://m.edsoo.ru/RVODQWS5SP
HEPaBEHCTB
Meton n

118 /L HHTCPBATIOB JUTA PIICHHA 1 https://m.edsoo.rt/LRMHAKVYF

HEPABEHCTB

[IpumeneHnue cBOMCTB
119 HETMPEPHIBHBIX QYHKIIAN TS 1 https://m.edsoo.rt/VAMMSCCCD
pelIeHus 3a1au

IIpuMeHeHne CBOWCTB
120 HETPEPHIBHBIX QYHKIUN TS 1 https://m.edsoo.ru/ZR57Z207R4

peIIeHUs 33129


https://m.edsoo.ru/ARPHBD4Y1
https://m.edsoo.ru/8QWRKXOHP
https://m.edsoo.ru/MCC5N1579
https://m.edsoo.ru/BXCP9CRNV
https://m.edsoo.ru/DP10ESGVN
https://m.edsoo.ru/CCXH3TPSB
https://m.edsoo.ru/A364LEWC0
https://m.edsoo.ru/RVQDQW5SP
https://m.edsoo.ru/LRMHAKVYF
https://m.edsoo.ru/VAMMSCCCD
https://m.edsoo.ru/ZR5Z2O7R4
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126
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129
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131

132

[lepBas u BTOpasi MpOU3BOIHBIE

byHKIMHA

Onpenenenue, reoMeTpUYECKUI

CMBICJT ITIPOU3BOTHOM

Onpenenenue, GU3NUECKuit
CMBICJT TPOU3BOTHOM

VYpaBHeHHE KacaTeJIbHOU K
rpaduky GyHKIUHA
YpaBHEHHE KacaTeJIbHOM K
rpaduky QyHKIUU

HpOI/ISBOIIHLIe QJICMCHTAPHBIX

byHKIUH

[Ipon3BoaHBIE 3IIEMEHTAPHBIX

byHKUnH

IIpousBogHas CymMMBl,
MIPOU3BENIEHNUS, YaCTHOTO U
KOMIO3UIIUHN (PYHKIIHI

ITponsBogHas CyMMBI,
IIPOU3BENICHNUS, YaCTHOTO U
KOMIIO3UIIUHU (PYHKIIUH

[TpousBogHAs CYMMBI,
IIPOU3BENIEHNUS, YACTHOTO U
KOMITO3UITUH (PYHKITHIA
Kontponbnas padoTa:
"[IponzBogHas"
[ToBTOpenue, o6o0IIEHNE,
CHCTEMaTH3alMs 3HAHUM:
"YpaBuenus"

https://m.edsoo.ru/TQJHPC7B3

https://m.edsoo.ru/1YSJQSNXT

https://m.edsoo.ru/5707NISYJ

https://m.edsoo.ru/NNA3B1850

https://m.edsoo.ru/2MS8V364A

https://m.eds00.ru/9CG66E0L3

https://m.eds00.ru/OX3T11GG2

https://m.edsoo.ru/H13R9OF8T

https://m.edsoo.ru/CIXJYCL4P

https://m.edsoo.ru/401LVIJEZL

https://m.edsoo.ru/72752YHQ9

https://m.edsoo.ru/PCOMVZEMH



https://m.edsoo.ru/TQJHPC7B3
https://m.edsoo.ru/1YSJQ5NXT
https://m.edsoo.ru/5707NISYJ
https://m.edsoo.ru/NNA3B185O
https://m.edsoo.ru/2MS8V364A
https://m.edsoo.ru/9CG66E0L3
https://m.edsoo.ru/OX3T1IGG2
https://m.edsoo.ru/H13R9OF8T
https://m.edsoo.ru/CIXJYCL4P
https://m.edsoo.ru/401LVJEZL
https://m.edsoo.ru/72752YHQ9
https://m.edsoo.ru/PCOMVZEMH
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134
135

136

[ToBTOpenue, o6o0IIEHNE,
CHCTeMaTH3allys 3HAHMI:
"OyHkuun"

HtoroBast KoHTpoJIbHAs paboTa
HroroBast KOHTpoJbHAs paboTa

[ToBTOpenwue, o6o0IIEHNE,
CHCTEMATH3AIMs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10

https://m.edsoo.ru/RI36TWPAT

https://m.edsoo.ru/7LME3ZN27
https://m.edsoo.ru/Y1L9K7609

https://m.edsoo.ru/FF21A8SJZ



https://m.edsoo.ru/RI36TWPAT
https://m.edsoo.ru/7LME3ZN27
https://m.edsoo.ru/Y1L9K76O9
https://m.edsoo.ru/FF21A8SJZ

11 KUIACC

Ne
n/n

Tema ypoka

[IpuMeHeHne npou3BOJHOM K
uccaea0BaHuIo (PyHKIUN Ha
MOHOTOHHOCTb ¥ DKCTPEMYMBI

IIpuMeHeHne NpOU3BOJHOM K
UCCIIeIOBaHMIO (DYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

[Ipumenenre npou3BOIHOM K
UCCIIeIOBaHMIO (PYHKITHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpumeneHnne npou3BOIHON K
UCCIeIOBaHMIO (PYHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpuMeHeHne Mpou3BOJHOM K
uccaea0BaHuio (PyHKITUN Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Npou3BOJHOM K
uccaea0BaHuIo (PyHKITUN Ha
MOHOTOHHOCTb U 3KCTPEMYMBI
Haxoxaenne HauboIbIIero u
HAaWMEHBIIIETO 3HAYEHUS
HENpephIBHON (DYHKIIUU HA
OTpe3Ke

Haxoxneaue HauOoJIbIIErO U

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThl

IIpakTHyeckue
padoThI

JlaTa
U3yYeHUs

DJIeKTpPOHHBIe U (ppoBbIE
o0pa3oBaTe/ibHbIE PeCypChl

https://m.edsoo.ru/E9SB1SYNM

https://m.edsoo.ru/ W7FOW9ADE

https://m.edso00.ru/N6 1 EYOQXN

https://m.edsoo.ru/39CNHIISO

https://m.edsoo.ru/H4LRRPTNU

https://m.edsoo.ru/GN11SQZZR

https://m.edsoo.ru/CSANWBULB

https://m.edsoo.ru/HQU4R7TC7



https://m.edsoo.ru/E9SB1SYNM
https://m.edsoo.ru/W7FOW9ADE
https://m.edsoo.ru/N61EY0QXN
https://m.edsoo.ru/39CNHJI8O
https://m.edsoo.ru/H4LRRPTNU
https://m.edsoo.ru/GN11SQZZR
https://m.edsoo.ru/C8ANWBULB
https://m.edsoo.ru/HQU4R7TC7
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14

15

HAaUMEHBIIIETO 3HAUCHUS
HenpephIBHON (HYHKIIUU Ha
OTpE3Ke

Haxoxnenne HanOOJIbIIIETO U
HaVMEHBIIIETO 3HAYCHUS
HeTpepBHIBHOU (PYHKITMHU Ha
OTpe3Ke

Haxoxnenrne HanOOJIbIIETO U
HAUMEHBIIIETO 3HAYECHUS
HENpephIBHON (DYHKIIUU HA
OTpe3Ke

Haxosxnenne HauOOJIBIIIETO U
HaVMEHBIIIETO 3HAYECHUS
HEeTMpepHIBHOU (PYHKITMHU Ha
OTpe3Ke

Haxoxnaenne HaubobIIero u
HAaMMEHBIIETO 3HAYCHUS
HENpepbIBHON (PYHKINU HA
OTpe3Ke

[Ipumenenre npou3BOIHOM IS
HAXOXJIEHUS HAWTY4IlIero
pelIeHKs B MPUKIAJAHBIX 3aa4ax

[Ipumenenne nporu3BOIHOM IS
HaXOXJEHUS HAaWTY4IlIero
peLIeHKs B IPUKIAJAHBIX 3a7a4ax

[Ipumenenne npou3BOIHOM IS
OTIpeIeNICHUs] CKOPOCTH U
YCKOpEHUS Tpoliecca, 3aJaHHOTO
bopmyroit unu rpadukom

https://m.edsoo.ru/BE9WXUF3F

https://m.edsoo.ru/FI1C58HIG

https://m.edsoo.rw/IEEIH61Y7

https://m.edsoo.ru/64IKWZ70D

https://m.edsoo.ru/ZMPEN7AP]J

https://m.edso00.ru/JQ4T53RWS5

https://m.edsoo.ru/IJOCONWS57



https://m.edsoo.ru/BE9WXUF3F
https://m.edsoo.ru/FI1C58HJG
https://m.edsoo.ru/IEEIH61Y7
https://m.edsoo.ru/64IKWZ70D
https://m.edsoo.ru/ZMPEN7APJ
https://m.edsoo.ru/JQ4T53RW5
https://m.edsoo.ru/IJ0CONW57

16

17
18
19

20

21

22

23

24

25

26

27

[IpumeneHnne npou3BOIHOM ISt
OTIpe/ICTICHUSI CKOPOCTH H
YCKOpEHUS Tpoliecca, 3aJaHHOTO
bopmyoit unu rpadukom
Komnozunus ¢pyHxuit
Kommnosunus ¢yHkimit
Kommnozumus ¢pyskmmii

I'eomeTrpuueckue oOpassl
YpPaBHEHUI Ha KOOPJAMHATHOMN
IJIOCKOCTH

I'eomerpuueckue oopa3sl
YPaBHEHUH Ha KOOPIAUHATHON
IJIOCKOCTH

KonTponbHas pabora:
"UccnenoBanue QyHKIHIA ¢
MOMOIIIbIO TPOU3BOAHON"
[TepBooOpasHasi, OCHOBHOE
CBOMCTBO NIEpPBOOOPA3HBIX

[TepBooOpazHbIe AIEMEHTAPHBIX
¢byukuit. [TpaBuna HaXOKICHHS
epBOOOPa3HBIX
[TepBoOOpa3HbIE IEMEHTAPHBIX
¢byukiuit. [IpaBuina HaXOXKICHUS
epBOOOPA3HBIX

Nurerpan. I'eomerpuyeckuit
CMBICJI UHTETpaJia
Brrunciienue onpenenéHHOro
WHTEerpasa mo ¢popmyie

https://m.edsoo.ru/HXTRI77A5

https://m.edsoo.ru/0D1VDOCOZ
https://m.edsoo.ru/P6PCUHT4D
https://m.edsoo.ru/LGNJMKS00

https://m.edsoo.ru/ WUIS4RBXB

https://m.edsoo.rt/RWWLNFOGR

https://m.edsoo.ru/SDME3XV95

https://m.edsoo.ru/GS6KLIIMB

https://m.edsoo.ru/JU3413GVM

https://m.edsoo.ru/FN7VYQ15Z

https://m.edsoo0.ru/GGPXB7R&8C

https://m.edsoo.ru/4R97WJZ52



https://m.edsoo.ru/HXTRI77A5
https://m.edsoo.ru/0D1VDOCOZ
https://m.edsoo.ru/P6PCUHT4D
https://m.edsoo.ru/LGNJMKS00
https://m.edsoo.ru/WUIS4RBXB
https://m.edsoo.ru/RWWLNF0GR
https://m.edsoo.ru/8DME3XV95
https://m.edsoo.ru/GS6KL8JMB
https://m.edsoo.ru/JU3413GVM
https://m.edsoo.ru/FN7VYQ15Z
https://m.edsoo.ru/GGPXB7R8C
https://m.edsoo.ru/4R97WJZ52
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Herorona-Jleiiouuma

Brrunciienue onpenenéHHoro
UHTETpaa mo Gopmyne
HrroTona-Jleionuma
[TpumeHeHune uHTErpaia 1is
HaXO0KICHHUS IIOIAAEH IIIIOCKUX
¢uryp

[IpuMeHeHHe HHTETrpaa JyIs
HaXO0XACHUS 00BEMOB
Te€OMETPUUYECKUX TET

[Ipumeps! permenuit
mudpepeHIaTbHBIX YPaBHCHHH
[Ipumeps! perenunit
mddepeHnranbHbIX YpaBHEHUH
MaremaTtuueckoe
MO/JICIMPOBAHHE PEATbHBIX
MPOIIECCOB C MOMOIIBIO
muddepeHIranbHbIX YpaBHEHUH

KonTponbHas pabora:
"[TepBooOpa3Has u uaTErpat”
Tpuronomerpuyeckue GyHKINH,
WX CBOMCTBA U Tpaduku
Tpuronomerpudeckue GyHKIUH,
UX CBOWCTBA M rpaduku
Tpuronomerpuyeckue GyHKINH,
WX CBOMCTBA U rpaduku
Tpuronomerpudeckue QyHKIUH,
WX CBOMCTBA U Tpaduku

https://m.edsoo.ru/1AJEM4RQT

https://m.edsoo.ru/MU24JJVID

https://m.edsoo.ru/77COVHICS

https://m.edsoo.ru/GV6VHE8LS

https://m.edsoo0.ru/GQOI8P1PX

https://m.edsoo.ru/LLIDKMSOC

https://m.edsoo.ru/06KKZN9AH

https://m.edsoo.ru/43EDG1XRK

https://m.edso00.ru/37WDY2B6K

https://m.edso0.ru/35V0O7LIOQ

https://m.edsoo.ru/CNQLICBYR



https://m.edsoo.ru/1AJ8M4RQT
https://m.edsoo.ru/MU24JJVID
https://m.edsoo.ru/77COVH1CS
https://m.edsoo.ru/GV6VH88LS
https://m.edsoo.ru/GQOI8P1PX
https://m.edsoo.ru/LLIDKMSOC
https://m.edsoo.ru/06KKZN9AH
https://m.edsoo.ru/43EDG1XRK
https://m.edsoo.ru/37WDY2B6K
https://m.edsoo.ru/35V07LIOQ
https://m.edsoo.ru/CNQL1CBYR
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Tpuronomerpuyeckue GyHKINH,
UX CBOMCTBA U rpaduku

OT16op KopHei
TPUTOHOMETPUUECKHUX
YPaBHEHUH € TOMOUIBIO
TPUTOHOMETPUUECKOMN
OKPY’KHOCTH

OT16op KopHei
TPUTOHOMETPUUECKHUX
YPaBHEHUH € TOMOUIBIO
TPUTOHOMETPUUECKOM
OKPY’KHOCTH

OT160p KOpHEN
TPUTOHOMETPUUECKHUX
YpPaBHEHUH € TOMOUIBIO
TPUTOHOMETPUUECKOMN
OKPY’KHOCTH

OT160p KOpHEN
TPUTOHOMETPUUECKHX
YpPaBHEHUH € TOMOUIBIO
TPUTOHOMETPUUECKOM
OKPY>KHOCTH

Pemrenne TpuroHoMeTpu4eCcKux
HEPaBEHCTB
Pemenne TpuroHoMeTpruueCcKuX
HEPABEHCTB
Pemrenne TpuroHoMeTpuueCcKux
HEPaBEHCTB

https://m.edsoo.ru/JYONTMOIS

https://m.edsoo.ru/ODHC3ZFH2

https://m.edsoo.ru/EY67USIY1

https://m.eds00.ru/60J90Z11 W

https://m.edsoo.ru/NPGOZ1 WAL

https://m.edsoo.ru/BIEFQCOPY

https://m.edsoo.ru/POCTAGVUJ

https://m.edsoo.ru/DC43MAHFK



https://m.edsoo.ru/JY9NTM0I5
https://m.edsoo.ru/ODHC3ZFH2
https://m.edsoo.ru/EY67USIYI
https://m.edsoo.ru/60J90ZI1W
https://m.edsoo.ru/NPGOZ1WAL
https://m.edsoo.ru/BIEFQC0PY
https://m.edsoo.ru/P9CTAGVUJ
https://m.edsoo.ru/DC43MAHFK
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Perienue TpuroHomMeTprueCcKux
HEPaBEHCTB

Konrponsnas padora: "I'paduku
TPUTOHOMETPUUECKUX (YHKITH.
Tpuronomerpuueckue
HepaBeHCTBA"

OCHOBHBIE METOIBI PEIICHUS
MOKAa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOIbI PEIICHUS
MOKAa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOJIBI PEIICHUS
MOKa3aTeIbHBIX HEPaBEHCTB
OCHOBHBIE METOIBI PEIICHUS
MOKAa3aTeTbHBIX HEPABEHCTB
OCHOBHBIE METOIbI PEIICHUS
norapuMUYECKUX HEPABEHCTB
OCHOBHBIE METOJIBI PEIICHUS
norapu(MUUECKUX HEPABEHCTB
OCHOBHBIE METOIBI PEIICHUS
norapuMUYECKUX HEPABEHCTB
OCHOBHBIE METOBI PEIICHUS
norapuMUYECKUX HEPABEHCTB
OCHOBHBIE METOIbI PELICHUS
MppaLMOHATILHBIX HEPABEHCTB
OCHOBHBIE METOIBI PEIICHUS

MPPALMOHAIIBHBIX HEPABEHCTB

OCHOBHBIE METOBI PEILEHUS
HMPPALMOHAIIBHBIX HEPABEHCTB

https://m.edsoo.ru/SESMOFQW7

https://m.edsoo.ru/SJH7N1DTD

https://m.edsoo.ru/S8EG5SBXW3Q

https://m.edsoo0.ru/0KOI4NONY

https://m.edsoo.ru/XKI1IL8C06

https://m.edsoo.ru/S16YSE1UA

https://m.edsoo.ru/HBE6M6CYQ

https://m.edsoo.ru/TPJ4YUEUS

https://m.edsoo.ru/SC4WSD4TP

https://m.edso00.ru/6XWRKO0GBQ

https://m.edsoo.ru/7IN3OMGUSA

https://m.edsoo.ru/NYRQK?20JO

https://m.edsoo.ru/TKEL6CU7P



https://m.edsoo.ru/8ESM0FQW7
https://m.edsoo.ru/5JH7N1DTD
https://m.edsoo.ru/8EG5BXW3Q
https://m.edsoo.ru/0K0I4NQNY
https://m.edsoo.ru/XK1IL8C06
https://m.edsoo.ru/S16Y5E1UA
https://m.edsoo.ru/HBE6M6CYQ
https://m.edsoo.ru/TPJ4YUEU8
https://m.edsoo.ru/SC4WSD4TP
https://m.edsoo.ru/6XWRK0GBQ
https://m.edsoo.ru/7N3OMGU5A
https://m.edsoo.ru/NYRQK20JO
https://m.edsoo.ru/TKEL6CU7P
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71

OcCHOBHEBIE MCTOABI pCHICHUA
HppairuOHaJIbHBIX HCPABCHCTB

I'padmyeckue MeToAbl perieHUs
UPPAIMOHATILHBIX YPaBHESHUI

I'paduueckue MeTO bl pELICHUS
UppalMoOHAIbHBIX YPaBHEHHH

I'padmyeckue MeToabl peieHus
MOKa3aTeIbHBIX YPABHEHUI

I'padmyeckue MeToAbl perieHUs
MMOKa3aTeIbHBIX HEPABEHCTB

I'paduueckue MeTOIbI peLICHUs
Jorapu(pMHUUECKUX ypaBHEHUN

I'paduueckne MeToabl pereHHs
norapuMUUECKUX HEPABEHCTB

I'padmyeckue MeTOABI perICHUS
orapu(MUIECKUX HEPABEHCTB

I'paduueckue MeTOIbI peLICHUs
MOKa3aTeIbHbIX U
JorapupMHUUECKUX ypaBHEHUN

I'padmyeckue MeToabl perieHus
MOKa3aTeNbHBIX U
JorapupMUUECKUX ypaBHEHUN

I'padmyeckue MeToabl peieHus
MOKa3aTeNbHbBIX U
norapuMHUUECKUX HEPABEHCTB
I'paduueckue METOIBI pELICHUS
MOKAa3aTeNbHbIX U
Jorapu(MUUECKUX HEPABEHCTB

https://m.eds00.ru/SOOR8V677

https://m.edsoo.ru/CEFJGB7PP

https://m.edsoo.ru/SDTMHOB9G

https://m.edsoo.ru/PWKSFHR11

https://m.edsoo.ru/4W29ZJPZ4

https://m.edsoo.ru/AYOLSVBOQH

https://m.edsoo.ru/B7I9WE7LT

https://m.edsoo.ru/DQOJPAM35

https://m.eds00.ru/2NOQX4IT5

https://m.edsoo.ru/WN60ON936V

https://m.edsoo.ru/5285JJ231

https://m.edsoo.ru/H7RCFPHRQ



https://m.edsoo.ru/S00R8V677
https://m.edsoo.ru/CEFJGB7PP
https://m.edsoo.ru/5DTMH0B9G
https://m.edsoo.ru/PWK5FHR1I
https://m.edsoo.ru/4W29ZJPZ4
https://m.edsoo.ru/AY0LSVBQH
https://m.edsoo.ru/B7I9WE7LT
https://m.edsoo.ru/DQOJPAM35
https://m.edsoo.ru/2NOQX4IT5
https://m.edsoo.ru/WN6ON936V
https://m.edsoo.ru/5285JJ23I
https://m.edsoo.ru/H7RCFPHRQ
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Kontponbnas pabora:
"UppanuroHaibHebIE,
MOKa3aTelbHbIE U
norapudmuyueckre HepaBeHcTBa"

KommnekcHeie uncina.
Anrebpanyeckas u
TpUTrOHOMETpHUecKast popMbl
3aMmucy KOMIUIEKCHOTO YHCIia

KomirekcHble uncia.
Anrebpanyeckas u
TPUTOHOMETpHUYECKast (POPMBI
3aITMCH KOMIUIEKCHOTO YMCIIa

Apudmernieckne ornepamuu ¢
KOMIUIEKCHBIMHU YUCIIaMHU

Apudmernueckre onepanuu ¢
KOMIUIEKCHBIMU YHCIIaMHU

N300pakeHne KOMIUIEKCHBIX
4Kcell Ha KOOPAWHATHOU
IJIOCKOCTH

N3o0pakeHne KOMIUIEKCHBIX
Yyucell Ha KOOPJUHATHOMN
IJIOCKOCTH

®opmyna Myaspa. Kopau n-oit
CTENEHU U3 KOMILJIEKCHOTO YUCIIa
®opmyna Myaspa. Kopau n-oit
CTENEHU U3 KOMIIJIEKCHOTO YUCIIa
IIpuMeHEeHnEe KOMIUIEKCHBIX
qucen Ui pelieHns GU3NIeCKUX

https://m.edsoo.ru/OUEKRH3WM

https://m.edsoo.ru/E6SCWA257Z

https://m.edsoo.ru/NXW7I0PUS

https://m.edsoo.ru/13KLU4DRU

https://m.edsoo.ru/4MHS5SJ9B0

https://m.edsoo.ru/NSUS60RSE

https://m.edsoo.ru/C7TN4LUODS

https://m.edsoo.ru/5SVW220UC2

https://m.eds0o0.rt/YCWOXQ3E6

https://m.edsoo.ru/M33HA2FT9



https://m.edsoo.ru/OUEKRH3WM
https://m.edsoo.ru/E6SCWA25Z
https://m.edsoo.ru/NXW7I0PUS
https://m.edsoo.ru/13KLU4DRU
https://m.edsoo.ru/4MH5SJ9B0
https://m.edsoo.ru/N8U560RS8
https://m.edsoo.ru/C7N4LUODS
https://m.edsoo.ru/5VW220UC2
https://m.edsoo.ru/YCWOXQ3E6
https://m.edsoo.ru/M33HA2FT9
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U ITCOMECTPUUCCKHX 3aJiayd

Konrponbnas padora:
"KoMiuiekcHble yucia"

HatypanbHble u nensle yucia
HartypanbHsle u nensle yucna

[IpumeHeHne MpU3HAKOB
JEJIMMOCTH LIEJIBIX YNCEI

[IpuMeHeHne MpU3HAKOB
JEJIMMOCTH LIEJIBIX YNCE

[IpuMeHeHne pu3HAKOB
nenumoctH nensix yucen: HOJl u
HOK

IIpumeHeHne MpU3HAKOB

nenumoctH nensix yucen: HOJl u
HOK

[IpumeHeHne mpU3HAKOB
JETUMOCTH LIEJIbIX YUCENT:
OCTATKH 1O MOJYJIIO

[IpuMeHeHne npu3HAKOB
JEJIMMOCTH LIEJIBIX YUCEI:
OCTaTKH 10 MOZYJIO
[IpuMeHeHne Npu3HAKOB
JEJIIAMOCTH LIEJIBIX YUCEI:
anroput™ EBKiIMaa 11 perenus
3a/1a4 B LIEJIBIX YNCIIAX
Kontponbnas padota: "Teopust
HenbIx yucen"

Cucrema 1 COBOKYITHOCTh

https://m.edsoo.ru/GUNT4PQPE

https://m.edsoo.ru/6L53P0CIQ
https://m.edsoo.ru/9DAXEE1GO

https://m.edsoo.ru/XD2VU8Y 18

https://m.edsoo.ru/BKXH3VHMC

https://m.edsoo.ru/U549JT5GI

https://m.edsoo.ru/ROTIFXZWU

https://m.edsoo.ru/SENDP0OC41

https://m.edsoo.ru/LNZN330RG

https://m.edsoo.ru/ASOHTW28V

https://m.edsoo.ru/NCZOYIBFR

https://m.edsoo.ru/6QAMHIW49



https://m.edsoo.ru/GUNT4PQPE
https://m.edsoo.ru/6L53P0CIQ
https://m.edsoo.ru/9DAXEE1GO
https://m.edsoo.ru/XD2VU8Y18
https://m.edsoo.ru/BKXH3VHMC
https://m.edsoo.ru/U549JT5GI
https://m.edsoo.ru/R9TIFXZWU
https://m.edsoo.ru/5FNDP0C41
https://m.edsoo.ru/LNZN330RG
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95

96

97

98

99

100

101

ypaBHeHUM. PaBHOCUIIbHBIE
CUCTEMbI U CUCTEMBbI-CIICICTBUS

Cucrema 1 COBOKYITHOCTh
ypaBHeHUM. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS

OCHOBHBIE METO/BI PELLIEHUS
CUCTEM U COBOKYITHOCTEH
palMOHAIbHBIX YPAaBHECHUIN

OCHOBHBIE METO/BI PELLIEHUS
CUCTEM U COBOKYITHOCTEH
UppalMoOHAIbHBIX YPaBHEHHH

OCHOBHEBIE MCTOJbI PCIHICHUA
CHUCTEM U COBOKynHOCTGﬁ
IIOKa3aTCIIbHBIX ypaBHeHI/Iﬁ

OCHOBHBIE METO/IBI PELIECHUS
CUCTEM U COBOKYITHOCTEH
IIOKa3aTeNbHbIX YPABHEHUN

OCHOBHBIE METOBI PEILICHUS
CUCTEM U COBOKYITHOCTEH
Jorapu(pMUUECKUX ypaBHEHUIN

OCHOBHBIE METO/IbI PEILICHHS
CUCTEM U COBOKYITHOCTEU
JorapupMHUUECKUX ypaBHECHUN

[IpuMeHeHne cucTeM K peleHuo
MaTeMaTHUYECKUX 3a/1a4 U 3a]1a4y
U3 PAa3MUYHBIX 00JIaCTel HAYKU U
pealbHOM KU3HH,
HHTEPIIpETaUNs HOIYyYCHHBIX

https://m.edsoo.ru/2NYFSLIRC

https://m.edsoo.ru/CKESHUS7T

https://m.edsoo.ru/JKOPF5PM2

https://m.edsoo.ru/5IZ5AIVWZ

https://m.edsoo.ru/VUDYFBU4C

https://m.edsoo.ru/104NP4WEE

https://m.edsoo.ru/XIK82R4Y3

https://m.edsoo.ru/FVBQN9ARO
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pe3yNbTaToB

HpI/IMeHeHI/IC CHUCTCM K PCUICHUIO
MaATCMaTUYCCKUX 3aJa4 U 3a71a4

U3 pa3IMyHbIX o0nacTel HayKu U

102 1 https://m.edsoo.ru/BS2BRDQ8D

peabHOM KU3HH,
MHTEpIpETALUs NOJTyYeHHBIX
pe3yabTaTOB

IIpuMeHeHre HEPAaBEHCTB K
pPELIEHUIO0 MaTEMATHYECKUX

3aaa4 U 3aj1a4 U3 pas3JIMdHbIX

103 1 https://m.edsoo.ru/KEPYP4ACG

oOJacTell HayKW U peaIbHOU
KHU3HU, HHTEPIPETALUS
MOJIyYEHHBIX PE3YJIbTATOB
Kontponbnas pabota: "Cuctemsr
paInMoOHATBHBIX,

104 HMppalvoHaIbHBIX 1 1 https://m.edsoo.ru/PYIEYYY4M
MOKa3aTeNbHbBIX U

norapupMHUUECKUX ypaBHEHUN"

PanvoHaneHbIE ypaBHEHMS C

105 1 https://m.edsoo.ru/BVE4CV90B

napameTpamMu

PanmonansHbIe HEpaBeHCTBA C

106 1 https:/m.eds00.1u/AX7TUKVAVW

napameTpamMu

PanmonansHbIe CUCTEMBI C
107 1 https://m.edsoo.ru/CMKD4UGBP
napameTpamu

HppanuoHansHbIe YpaBHEHUS,
HEPaBEHCTBA C TTapaMeTpaMu

108 1 https://m.edsoo.ru/PFOEGIXEG

HppanoHaibHbIE CUCTEMBI C

109 1 https://m.eds00.ru/GVGKCPRJZ

napameTpamMu
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110

111

112

113

114

115

116

117

118

119

[TokazarenbHblEe ypaBHEHUS,
HEpaBEeHCTBa C MapaMeTpamMu

Iloka3zarenbHBIE CUCTEMEI C
napameTpamMu

Jlorapudmuueckue ypaBHeHUs,
HEpaBEHCTBA C TapaMeTpamMu

Jlorapudmuueckue CuCTEMBbI C
napameTpamMu

Tpuronomerpuueckue
YpaBHEHUs € ITapaMeTpamMu

Tpuronomerpuyeckue
HEpaBEHCTBA C TapaMeTpamMHu

TpuroHomeTpr4ecKue CUCTEMBI C
napaMeTpamMu

[ToctpoeHue u uccnenoBaHue
MaTeMaTHYECKUX MOJeIei
pEeaIbHBIX CUTYaLUN C TTOMOILBIO
YpaBHEHUN ¢ IapamMeTpaMmu

[TocTtpoeHue u uccnenoBaHue
MAaTEMaTHYECKUX MOJENEN
pEaIbHBIX CUTYaLU C TIOMOILBIO
CHUCTEM YpPaBHEHHUM C
napameTpamMu

[TocTpoenue u uccnenoBaHue
MaTEMaTHYECKUX MOJEIEN
pEaIbHBIX CUTYaLU C TIOMOILBIO
CHUCTEM YpPaBHEHHUM C
napameTpamMu

https://m.edsoo0.ru/QJ4K1Y35W

https://m.edsoo.ru/M72S624SQ

https://m.edsoo.ru/114BBN6PR

https://m.edsoo.ru/IUS8VS5YYB

https://m.edsoo.ru/J3E6M4K 5P

https://m.edsoo.ru/KXSQIMLXW

https://m.edsoo.ru/EGQYTSCMK

https://m.edsoo.ru/SYJHPEZ54

https://m.edsoo.ru/07QRW54X]J
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120

121

122

123

124

125

126

127

128

Kontponbnas padota: "3agaun ¢
napameTrpamu"

[ToBTOpenue, 06001IEHNE,
cucTeMaTu3alus 3HaHWUH:
"VpaBHeHus"

[ToBTOpeHue, 060061IeHNE,
CHCTEMAaTH3aINs 3HAaHUH:
"VpaBHeHus"

[ToBTOpeHue, 060061IeHNE,
cucTeMaTH3alys 3HaHUM:
"VYpaBHenus. CucteMbl
ypaBHEHHH"

[ToBTOpeHme, 0600IIEH e,
CUCTEMaTH3AIM 3HAHUMN
"Hepasencrsa"

[ToBTOpenue, o6o0mEH e,
CUCTeMAaTH3alMsl 3HAHUHA:
"HepaBencTna"

[ToBTOpeHue, 06001IeHNE,
cUcTeMaTU3allis 3HaHWH:
"HepaBenctna"

[ToBTOpenue, 06001IEHNE,
cucTeMaTu3alus 3HaHHUH:
"[IpousBonHas u eé
npuMeHeHue"
[ToBTOpenue, 06001IEHNE,
CHCTEMAaTH3aIns 3HAaHUH:
"l[IponsBoaHas u eé

https://m.edsoo.ru/AUDRLEGIH

https://m.eds00.ru/Q96Z4GTOB

https://m.edsoo.ru/LDDJV3J2C

https://m.eds00.ru/0T5CT6Z9Y

https://m.edso0.ru/785E3G27D

https://m.edsoo.ru/JINOOBSEMJ

https://m.edsoo.ru/S6OBDWS8RS5

https://m.edsoo.ru/9ZPIBFWS3

https://m.edsoo.ru/ITBR16TV4
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129

130

131

132

133

134
135

136

npuMeHeHue"
[ToBTOpenue, 06001IEeHNE,
CHCTEMAaTH3aINs 3HAaHUH:
"l[IponsBoaHas u eé
npuMeHexnue"

[ToBTOpeHue, 060061IeHNE,
CHCTEeMaTHU3aLUs 3HAHHI:
"NHTerpan u ero npuMeHexue"
[ToBTOpeHue, 060061IeHNE,
CHUCTEeMaTU3alus 3HAHHMH:
"®yHkuun"

[ToBTOpeHme, 0600mIEH e,
CHUCTeMaTH3alvs 3HAHHH:
"OyHkIun"

[ToBTOpenue, o6o0mEeH e,
cUCcTeMaTU3allis 3HaHWH:
"dyHkuun"

HToroBast KOHTpOJIbHAS paboTa
Hrorosast koHTpoIbHAs paboTa

[ToBTOpeHue, 06001IeHNE,
cUCcTeEMaTU3alus 3HaHU!

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136
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https://m.edsoo.ru/2FTL33S5B

https://m.edsoo.ru/20Y4E5B2P

https://m.edsoo.ru/O9UIWIKA2

https://m.eds00.ru/QY81HGQQV

https://m.edsoo.ru/8Q9LOYARI1

https://m.edsoo.ru/BMDRMCOPG
https://m.edsoo.ru/N7J3K1FD7

https://m.edsoo.ru/SANNOWXOM
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBPA30BATEJBLHOW ITPOTPAMMBI

10 KVIACC

Kon
NPoOBEpPsAEMOro
pe3yJbTarTa

1

1.1

1.2

1.3

1.4

1.5

2.1

2.2

23

24

2.5

3.1

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
00pa30BaTeJIbLHON NPOrPaMMBbI CpeiHero o01ero o0pasoBanus

Yucaa u BEIYUCICHUS

OnepupoBaTh MOHATUSIMH: palMOHAIbHOE U JIEHCTBUTEIIBHOE YHUCIIO,
OOBIKHOBEHHAs U JIeCATUYHAs JPpOOb, IPOLIEHTHI

BomonHATe  apudmeTrnyeckue  Omepany ¢ PAalMOHAIBHBIMH U
JNEHUCTBUTEIBHBIMU YU CIIAMU

BrinonsaTe HpI/I6JII/I)KéHHBIe BBIYUCIICHUS, UCTIOJIB3YS IIpaBUJia OKPYIJICHUA,
ACJIaTh IPUKUJKY U OLICHKY pC3yJibTaTa BBIYHCIICHUI

OnepupoBaTh MOHATUSIMH: CTENEHb C LEJIbIM IOKa3aTejaeM, CTaHAapTHas
¢dopma 3amMcu AEHCTBUTENBHOIO 4YMCIA, KOPEHb HAaTypaJbHOM CTEIEHH,
HCIOJIb30BaTh MOAXOAILYI0 (OpPMY 3allUCH ACUCTBUTEIbHBIX YHUCEN IS
pelIeHus IPaKTUYECKUX 3a/1a4 U IIPEACTABIICHUS TaHHbBIX

OnepupoBarh NOHATUSAMU: CUHYC, KOCUHYC U TAHT'€HC IPOU3BOJIBHOIO YTJIa;
UCIONb30BaTh  3alMCh  IPOU3BOJILHOIO  yIiia  4epe3  oOpaTHbIE
TPUTOHOMETPHUUYECKUE (PYHKIIUU

YpaBHEHHUs U HEPABEHCTBA

OnepupoBaTh NMOHATUAMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO, LEINOE,
paLMoOHAIBHOE, UPPALMOHAIILHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHHE

BoinonHsATe mpeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN U pellaTh
TPUTOHOMETPUUECKHUE YPABHEHHUS

BoinonHATe npeoOpa3oBaHus LENbIX, PAllMOHAIBHBIX M HMPPALMOHAIBHBIX
BBIDA)KCHUM U pelaTb OCHOBHBIE THIIBI LEJIbIX, PAalHUOHAIBHBIX H
MPPALMOHAIIBHBIX YPAaBHEHUN U HEPABEHCTB

IIpuMeHATH ypaBHEHMs W HEPaBEHCTBA I PELICHUS MAaTeMaTH4EeCKUX
3aJ1a4 U 3aJ1a4 U3 pa3Iu4HbIX 00JacTe HayKu U peanibHOM )KU3HU
MogenupoBaTb peajbHblE CHUTyallMd Ha S3bIKE ajreOpbl, COCTABIATh
BBIPQKEHUS, YPABHEHUs, HEPABEHCTBA IO YCJIOBMIO 3aJa4M, MCCIEAO0BATH
MOCTPOEHHBIE MOJIENH C MCIIOJIb30BaHUEM arrapara aireOpbl

OyHKIMH U TpaduKH

OnepupoBarh NOHATUAMU: (PYHKIMS, cCIOCOOB! 3aaHus (PYHKIIMH, 00JIaCcTh
OINpeNIeIEHUs] W MHOXECTBO 3HayeHMH (QyHKuuM, rpaduk ¢GyHKIUH,



3.2
3.3

3.4

3.5

4.1

4.2
4.3

4.4

5.1

5.2

53

11 KNIACC

Kon
NMPoBepPsIEMOro
pe3yJbTarTa

1

1.1

1.2

1.3

2.1

B3aUMHO OOpaTHBIC (PYHKITUN

OnepupoBaTh MOHATHAMHU: YETHOCTb M HEUETHOCTh (DYHKLUUH, HYJIH
(GYyHKIMHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA

Hcnonw3oBath rpaduku GyHKIAN T pelIeHUsT ypaBHEHUH

Ctpouth ¥ yuTaTh TpadUKN JTUHEWHOW (YHKINHU, KBaJPATUIHOW (PYHKIINH,
CTENEHHOHN (PYHKIIMH C LEJIbIM II0Ka3aTesieM

Hcnonb3oBate rpaduku (yHKIMA A8 MCCIEIOBAHUSA IPOLIECCOB U
3aBUCHUMOCTEN IpU PEIIEHUU 3aJad U3 JPYruX Y4YeOHbIX IPEIMETOB U
peanbHOM JKU3HH, BBIpaXaTh (hOpMyJIaMH 3aBUCUMOCTH MEX/1y BeTUINHAMHU

Hagana MaTemaTtnueckoro aHaamsa

OHepI/IpOBaTB INOHATHUAMU. II0CJICA0OBATCIIbHOCTD, apI/I(I)MCTI/I‘ICCKaSI u
reoMEeTpruIcCKas MmporpecCuu

OnepupoBaTh MOHATUSAMHU: OECKOHEUHO YOBIBAaIOIIas TeOMeTpUYecKas
nporpeccus, cymma 0€CKOHEYHO YOBIBAIOIIECH T€OMETPHUYECKON POTrPEeECCU

3a,Z[aBaTB IMOCJICA0BATCIIPHOCTHU pa3JINdYHbIMU crocodamu

Hcnonb30Barh CBOMCTBA IMOCJIENOBATEIBHOCTEM M IMPOrPECCUUA IS
pelIeHus: peasibHbIX 3aJ1a4 MPUKIIATHOTO XapaKTepa

MHoxecTBa M JIOTHKa
OHGpI/IpOBaTI) IMOHATHUAMU: MHOXKCCTBO, OIICpallMi HaJl MHOXKXCCTBaAMU

Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar g OIUCaHUsA
peanbHBIX IPOLIECCOB U ABJICHUM, IPH PELICHUHU 3a/1a4 U3 JIPYTUX y4eOHbIX
IIpEAMETOB

OHCpI/IpOBaTB IIOHATUAMMU: OIMpCaACIICHUC, T€OpEMa, CJICACTBHUC,
J0Ka3aTCJIbCTBO

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa30oBaTe/IbHOW NMPOrPaMMBbI CpeiHero 001ero odopasoBanusi

Yucaa u BEIYUCICHUS

OnepupoBaTh MOHATUSIMH: HATypalbHOE, I€JI0€ YHCIIO; HCIOJIh30BATh
MPU3HAKKA JCNMMOCTH LEJIBIX YHCEN, pPa3lokKEeHHE 4YHCla Ha TPOCThIe
MHOKUTENH [Tl pEIIeHUs 3a/1a4

OnepupoBath MOHATHEM: CTEIIEHb C PAllMOHAJIBHBIM I10Ka3aTEIEM

OnepupoBarh MOHATHAMHU: JIorapudM Yucla, ASCATUYHBIE M HATypalbHbIE
sorapupmbl

YpaBHEHHUsI 1 HEpABEHCTBA

[IpuMeHsATH CBOMCTBa CTENEHM [UId TpeoOpa3oBaHMs  BBIPAXKECHUH,



2.2

23

24

2.5

2.6

3.1

3.2

33

3.4

4.1

4.2

4.3

4.4

4.5

4.6

ONEepUpPOBaTh TMOHATUSMHU: TIOKA3aTEIbHOE YpaBHEHHE U HEPaBEHCTBO;
pelIaTh OCHOBHBIE TUITBI TOKA3aTEIbHBIX YPABHEHHUI U HEPABEHCTB

BoimonHATe TpeoOpa3oBaHUs BBIPAKEHHM, COJAEpXAIIUX JOTapu(MBbI;
ONEpUPOBATh MOHATUSAMU: JIOTAPUPMUUYECKOE YpaBHEHUE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI IOTapU(PMUUECKUX YPAaBHEHUIN U HEPaBEHCTB

Haxoauth peuicHu-d HpOCTeI\/'II_I_II/IX TPUTOHOMCTPUUCCKNUX HCPABCHCTB

OnepupoBaTh MOHATUAMM: CUCTEMA JMHEUHBIX YPAaBHEHUU U €€ pEIICHHUE;
KCTMOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHHUM U1l pEIICHUSI TPAKTHUYECKUX
3ajau

Haxoaute pemenus npocTelmx CUCTEM U COBOKYITHOCTEN PallMOHAIBHBIX
YpPaBHEHUI U HEPABEHCTB

MogenupoBaTh peajbHblE CHUTYallMd Ha S3bIKe ajreOpbl, COCTABIATh
BBIPQKEHUS, YPAaBHEHUS, HEPABEHCTBA M CHCTEMbI IO YCJIOBMIO 3aJayH,
UCCIIeI0BATh MOCTPOSHHBIE MOJEIH C UCIIOJIb30BaHUEM amapaTa anreopsl
OyHKIUM U TpapUKH

OnepupoBaTh MOHATUSAMHU: MEpUOAMYECKAs (QYHKLUMS, [POMEKYTKU
MOHOTOHHOCTH (PYHKLIMH, TOYKH SKCTpeMyMa (YHKIMH, HauOousbliee U
HauMEHbIlIee 3HauY€HUs (PYHKIMM Ha MPOMEKYTKE; MCIOJb30BaTh UX IS
uccieoBaHus pyHKIUH, 3aJaHHOM rpaduKkoM

OmnepupoBaTh HMOHATHAMH: TPapUKU MOKA3aTEIBHOH, JOrapuPMHUECKON H
TPUTOHOMETPUUECKUX (QYHKIMM; H300pakaTh HMX Ha KOOPAWHATHOU
IJIOCKOCTH U UCIIOJIB30BATH IS PEILICHUs] yPAaBHEHUH 1 HEPABEHCTB
N300pakaTh Ha KOOPAMHATHOM MJIOCKOCTU IpaUKH JIMHEHHBIX YpaBHEHUN
U UCHOJIb30BaTh UX AJIS PELIEHUS CUCTEMBI JIMHENHBIX YPaBHEHUM
Hcnonb3oBate rpadguku (yHKOMA A8 MCCIEIOBAHUSA IPOLIECCOB U
3aBUCUMOCTEH U3 JPyruX yuyeOHbIX AUCIUIINH

Hauana matemaTndeckoro aHaiansa

OmnepupoBath MOHATUSAMU: HETIpepbIBHAS (QYHKIINSA, TPOU3BOIHAS (DYHKIUH;
UCTOJIb30BaTh T'€OMETPUYECKUN U (PU3MUYECKUI CMBICI NMPOU3BOAHOM IS
pelieHus 3a1a4y

HaxonuTe  mpou3BOAHBIE  BJIEMEHTApPHbIX  (YHKUUH,  BBIYUCIATH
MIPOM3BOJIHBIE CYMMBI, IIPOU3BEIEHUS, YACTHOTO (DYHKIIMH

Hcnonp3oBaTh  MPOM3BOAHYIO  JUIA  HCCIENOBaHMA  (YHKIMH  Ha
MOHOTOHHOCTh M 3KCTPEMYMBI, NMPUMEHATh PE3yNbTaThl HUCCIEIOBAaHUS K
MMOCTPOEHUIO TpadKOB

Hcnonp30BaTh MPOM3BOAHYIO ISl HAXOXKJEHUS HAWIY4YILEro pPELIEHUs B
MIPUKIIAJIHBIX, B TOM YHCJIE COLUATbHO-DKOHOMUYECKHUX, 3a1a4ax
OnepupoBaTh NOHATHAMM: NEpBOOOpa3Has M HUHTErpan; IOHUMATh
reOMETPUYECKUH U (PU3NYECKHI CMBICIT HHTETpaja

Haxomuts nepBooOpa3Hbie 31€MEHTApHBIX (PYHKIIMM, BHIYUCISATH UHTETpall
o gopmyne Hototona — Jleitbnuia



4.7

Pemrate mpukiagHbIe 3a/1a4M, B TOM YHCIE COIMAIbHO-3KOHOMUYECKOTO U
(bu3NIEeCKOro Xapakrepa, CpeACTBAMU MaTEMaTHYECKOTO aHATN3a



IMTPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KVIACC

Kox
1

1.1

1.2

1.3

1.4

1.5

2.1

2.2

23

24
2.5
2.6

2.7

3.1

3.2

33

IIpoBepsieMblii 3JIeMEHT CO/iep:KaHUs

Yucia U BEIUMCIIEHUS

Panmonanbhple  uyncina.  OOBIKHOBEHHBIE M JIECSATHYHBIE  JIpOOM, IPOLIEHTHI,
OecKOHEeuHbIe MepuoIndYeckue 1podu. Apudmernueckue onepaunuu ¢ paluoHaIbHBIMU
quciaaMu, npeoOpa3oBaHus YUCIOBBIX BblpakeHuil. [Ipumenenue npodeii u nporeHToB
JUISL pEeLICHUs IPUKIIAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTpACIel 3HAHUM U peabHOMN )KU3HU

HeﬁCTBHTCHBHBIe yncia. ParuonanbHbIe U HppaiuOHAJIbHBIC YHClla. ApI/I(bMeTI/I‘IeCKI/Ie
onepanrn ¢ ,I[efICTBI/ITeJIBHBIMH qucCjiaMu. HpI/I6J'II/I)KéHHBIe BBIYMUCIICHUA, IIpaBUJIa
OKpPYIJICHUS, IIPUKHUIKA U OLICHKA PE3yJIbTaTa BBIYHCIICHUI

Cremnenb ¢ nenbiM nokasareneM. CtannaptHas Gopma 3arnucu JeHCTBUTEILHOTO YUCIIA.
Ucnons3zoBanue moaxosiieit GopMbl 3aMUCH JACUCTBUTEIBHBIX YHCEN IS PEIICHUS
NPaKTUYCCKHX 3a/1a4 U PECTABICHUS JAHHBIX

Apudmerndeckuii KOpeHb HATypalbHOW cTerneHu. JleWCTBUS ¢ apupMeTHIECKHUMU
KOPHSIMH HAaTypaJIbHON CTEIIEHU

CI/IHyc, KOCUHYC MW TaHI'CHC YHCJIOBOTO aprymMeHTa. ApKCI/IHyc, APKKOCHHYC,
APKTAHI'CHC YU CJIOBOI'O apryMmeHTa

YpaBHEHHsI 1 HEPABEHCTBA

ToxecTBa U TOXK/IECTBEHHbIE TPe0Opa30BaHUs

ITpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIpaKeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
hopMyITBI

VpaBHeHue, KopeHb YypaBHeHMs. HepaBeHCTBO, pelieHue HepaBeHCTBA. Meton
WHTEPBAJIOB

Permienue nenbix U IpoOHO-pAllMOHAIBHBIX YPAaBHEHHUI U HEPABEHCTB
Pemenre nppanoHaNbHBIX YPaBHEHUN U HEPABEHCTB
PeleHne TpUroHOMETPUYECKUX YPAaBHEHUN

[IpumeHeHne ypaBHEHHUH U HEPABEHCTB K PELICHUIO MaTeMaTHYECKUX 3a/1a4 U 33/1a4 U3
pa3IMYHbIX 00JacTel HAYKU U PEaIbHOM JKU3HU

OyHKIMH U TpaduKH
Oynkysa, crmocoosl 3amaHus (QyHkmuu. I'padux ynknmu. B3ammHO o0oOpaTHBIC
byHKIIUU

Obnacte ompeneiaeHuss M MHOXeCTBO 3HaueHWd ¢yHkuuu. Hymu dynkuun.
[TpoMexyTKH 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKIUU

CreneHHast QyHKLUS C HATYpaJbHBIM M LIEJIbIM Moka3aTeneM. E€ cBoiicTBa u rpaduk.



CaoiicTBa 1 rpad)uK KOPHsI 71-0¥ CTETICHU

Tpuronomerpudeckas OKpPY)XHOCTb, OIpEICIIEHUE TPUTOHOMETPHUYECKUX (YHKIMH

34 YHCIIOBOTO apryMEHTa
4 Hauana matemaTudeckoro aHaiansa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUsl  IOCJIENOBATENbHOCTEH. MOHOTOHHBIC
' 0CJIEI0BATENLHOCTH
Apudmerndeckass W TreoMeTpuueckas mporpeccuu. beckoHeyHO —yObIBaroIias
49 reomerpuueckas mporpeccus. Cymma OECKOHEYHO YOBIBAarOIIEH TIeOMETPUIECKON
' nporpeccuu. DopMmyna CIOXKHBIX MPOLEHTOB. Vcnoiap30BaHUE MPOrpPEeCcCUH s
pelIeHus peasIbHBIX 3314 MPUKIIATHOTO XapaKTepa
5 MHoOkecTBa U JIOTUKa
MHoXecTBO, omepanuu Haja MHOXecTBaMu. Jluarpammer Oiinepa — Benna.
5.1 [IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO —ammapara i ONHCAaHUsA PEAbHBIX
MIPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX y4eOHBIX MPEIMETOB
52 Omnpenenenue, Teopema, CIeACTBUE, 10Ka3aTEILCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BIYUCICHUS
1.1 Harypanbublie u nenbie yucina. [IpusHaku 1eIUMOCTH LEIbIX YUCEe
1.2 Crenenb ¢ palMoHaIbHBIM MOKa3aTeiaeM. CBOKMCTBA CTETICHU
1.3 Jlorapudm uncna. Jlecaruunbie 1 HATYpaIbHBIC JTOTapU(MBI
2 VYpaBHEHHsI U HEpABEHCTBA
2.1 [TpeoOpa3oBanue BBIPAKEHUN, COACPIKALIMX JIOTapU(MBI
2.2 [IpeoOpa3oBaHue BbIpaXeHU, COEpKALIUX CTENEHH C palliOHAIbHBIM ITOKa3aTeIeM
2.3 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [Toka3zaTenbHbIE ypABHEHUS N HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEeHUs] U HEPABEHCTBA
r 6 Cucrembl TUHEHHBIX ypaBHEHUH. Peenne mpukiagHbIxX 3a/1a4 ¢ TOMOIIBIO CUCTEMBI
' JIMHEWHBIX YpaBHEHUH
2.7 Cuctembl U COBOKYITHOCTH pallMOHATBHBIX YpaBHEHUN U HEPABEHCTB
)3 [IpuMeHeHne ypaBHEHM, CUCTEM M HEPABEHCTB K PEIICHUIO MaTEMATHUECKUX 3a]a4
' W 3a]71a4 U3 pa3INuHbIX 00JacTel HAyKU U pPealbHOM KU3HH
3 OyHKIMU U TpaduKu
Oynkuus. [lepuonuueckue ¢yHkiuu. [IpoMeXyTKH MOHOTOHHOCTH (DYHKITHH.
3.1 MakcuMymMbl U MUHUMYMBI QyHKIUH. HauOomnbiiee W HauMeHbIIee 3HAYCHUE
(GYHKITUU Ha IPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKIINH, UX CBOMCTBA U TpaduKu



33
34

3.5

4.1
4.2

4.3

4.4

4.5

4.6

4.7

[TokazaTenpHas u orapudmudeckas QyHKIIUN, KX CBOWCTBA U TPapUKH
Hcnonb3oBanue rpadukoB GYHKUIUH IS pellIeHHs YpaBHEHHUH U IMHEHHBIX CHCTEM

Hcnons3zoBanue rpadukoB GyHKIUN 711 KCCIICAOBAHMS TIPOLIECCOB U 3aBUCUMOCTEH,
KOTOpBbIE BO3HUKAIOT NpPHU PEIIEHUH 3aJad U3 APYTUX Y4eOHBIX NPEAMETOB U
peabHOU KU3HU

Haygaya maTeMaTH4ecKoro aHaausa
HenpepbiBHble pyHKIMU. METOA HHTEPBAIOB /JIs pEIICHUS] HEPABEHCTB
[IpousBoanas ¢pysHkiuu. ['eomerpuueckuii 1 GU3NYECKUI CMBICI IPOU3BOIHOM

[TpousBonmHbIe 3meMeHTapHBIX (QyHKUIUH. DOpMyIBl HAXOXKICHHS MPOU3BOIHOMN
CYMMBI, IPOU3BENICHHS U YaCTHOTO (PYHKLIUI

[IpuMeHeHre NPOM3BOJHOW K HCCIENOBaHUIO (YHKIMH Ha MOHOTOHHOCTb U
sKCTpeMyMbl. HaxoxxeHne HauOOoJbIIero M HaMMEHBIIEro 3HaueHus (YHKLIUU Ha
OTpE3Ke

[IpumeneHne MpOU3BOJHON Ul HAXOXACHUS HAWITYYIIEero PelieHusl B MPUKIaTHBIX
3ajjayax, Uil ONIpEAeNeHHs CKOPOCTH Ipolecca, 3aJaHHOro Qopmysoil umm
rpadgukom

[TepBooOpasnas. Tabnuma nepBooOpa3HBIX

WuTterpan, ero reoMeTpuyeckuii 1 pu3ndeckuil cMbIci. Beluncienue nHTerpaisa mno
dbopmyne Hetorona — JleliOHuma



IMPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHMUA

Kon IIpoBepsiemble TpeOOBaHUS K NMPeIMETHBIM Pe3yJIbTaTaM OCBOEHHS
NpoOBepsieMOro  OCHOBHOI 00pa3oBaTeIbHOI MPOrpaMMBbI CpeIHero 0o1ero
TpeOoBaHUs o0pa3zoBaHust

BianeHne MeronaMu 0Ka3aTelbCTB, AJTOPUTMAMM  PEILICHUA 3a7ady;
yMeHHe (OpMYyJIUpOBAaTh U ONEPUPOBATh TMOHATUSAMU: OIpPENEICHUE,
aKCHMOMa, Teopema, CIEIACTBUE, CBOMCTBO, IIPU3HAK, [0Ka3aTelIbCTBO,
paBHOCHJIbHBIE (DOPMYJIMPOBKHU; MPUMEHATh UX; YMEHHE (OpMYJIHUPOBATH
o0paTHOE M MPOTHUBOMNOJIOKHOE YTBEP)KICHHE, NMPUBOJUTH HPUMEPHI U
KOHTPIIPUMEDPBI, HUCIOJIB30BaTh METOJ MAaTeMAaTHYECKOW HWHIYKIHH;
IIPOBOJUTH JOKA3aTEIbHBIC PACCYKICHU IIPU PEILIECHUM 3a]1a4, OLICHUBATD
1 JOTUYECKYI0  IPaBWIBHOCTb  PAaCCyKJIEHHH; YMEHHE ONEpPUpPOBATH
MOHATUSAMM: MHOXECTBO, IOJMHOKECTBO, OIEpAaLlMA HaJ MHOXXECTBAMU,
YMEHHE  UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar i
OIMCAaHUA PEAIBHBIX IPOLECCOB U SBJICHUHN U IPU PELICHUM 3a7a4, B TOM
YHclie U3 JIPYruX YY4eOHbIX IPEIMETOB; YMEHHE ONEPUPOBAThH MOHATUSIMU:
rpad, cBs3HBIN rpad, 1epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHUE 3a/1aBaTh
U ONHUCHIBATh Tpadbl Pa3IMUHBIMH CIIOCOOAMU; UCIIONB30BaTh Tpadsl Ipu

PEUICHUHN 3a1a4

YMeHue onepupoBaThb NOHATUSMM: HAaTypajbHOE YHCIO, LEN0e YHCIIO,
CTENEHb C LIEJBIM MOKa3aTeIeM, KOPEHb HATypaJbHOW CTENEHH, CTENEHb C
palMOHAJIBHBIM TTOKa3aTelleM, CTENEHb C JeHCTBUTENBHBIM IOKa3aTeleM,
jgorapu(M UucCIa, CHHYC, KOCHMHYC M TAaHI€HC IPOU3BOJIBHOIO 4YHCIIA,
OCTaTOK M0 MOJYJIIO, PAaLMOHAIbHOE YHCIO, UPPALMOHAIBHOE YHCIIO,
MHOKECTBA HATypalbHbIX, LEJIbIX, PAlUOHAIBHBIX, JACHCTBUTEIbHBIX
2 qrces; YMEHUE MCII0JIb30BaTh MPU3HAKU JIETUMOCTH, HAUMEHBIIUI 00Init
JeNUTeNb W HauMeHbllee oOuiee KpaTHOe, ainroputMm EBkiaupa npu
pELIeHUH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMHU MO3MLUOHHBIMU CHCTEMAMHU
CUHCJICHUS; YMEHHE BBITIOIHATH BEIYMCIICHUE 3HAUYCHHUI 1 TIPeoOpa3oBaHus
BBIP@KEHUI CO CTelmeHsMH M Jorapupmamu, npeoOpa3oBaHusi APOOHO-
palMOHAJIbHBIX  BBIPAXKEHUH; yMEHHME  ONEpPUPOBATH  IOHATHUAMMU:

IIOoCJICA0OBATCIIBHOCTD, apI/I(i)MeTI/I‘ICCKaH nporpeccusa, TrecoOMCTpHUUICCKaA



nporpeccusi, OECKOHEYHO YOBbIBarOLas IeOMETpUYecKas IpOrpeccus;
YMEHUE 3aJaBaTh IIOCJIEIOBATEIbHOCTH, B TOM YHCIE C IIOMOIIbIO
PEKYPPEHTHBIX (POPMyYJI; yMEHUE ONEPUPOBATH MOHATHIMU: KOMIUIEKCHOE
YUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO ~ uHcia, (GopMma  3alMCH  KOMIUIEKCHBIX  4HCell
(reomeTpuyeckas, TPUTOHOMETpHYECKass | anreOpaumdeckas); YMeETh
IPOU3BOJUTh apuPMETHUECKHE JEHCTBHS C KOMIUIEKCHBIMH UHCIIaMU;
IIPUBOAUTH IIPUMEPBI UCIIOJIb30BAaHUS KOMIUIEKCHBIX YUCEN; ONEPUPOBATH
MOHATUAMM:  Marpuua 2x2  wm  3x3, onpexenuTenab  MaTpULbI,

FCOMeTpI/I"IeCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMeHue onepupoBarh IOHATUSAMU: palMOHAIbHBIE, HPPALUOHAJIbHBIC,
MOKa3aTeabHblE, CTENEHHBIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHHS M HEpPaBEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBATh
MOHATUSIMHU: TOXIECTBO, TOXKIECTBEHHOE IpPeoOpa3oBaHUE, YpaBHEHHUE,
HEpPAaBEHCTBO, CHUCTEMAa YPAaBHEHUH M HEPABEHCTB, DPAaBHOCHUIBHOCTH
YPAaBHEHUH, HEPABEHCTB M CHUCTEM; YMEHHE penlaTb YypaBHEHHS,
HEpPABEHCTBA U CHCTEMBl C IIOMOLIBK pA3JIMYHbIX IPUEMOB; pPEIIATh
YPABHEHUs, HEPABEHCTBA M CHCTEMBl C I1IapaMETpPOM; IIPUMEHSATH
YPaBHEHHUs, HEPAaBEHCTBA, MX CHUCTEMbI JUIsI PELIEHUS MaTeMaTH4YECKHX

3a/1a4 U 3a/1a4 U3 pazIM4HbIX 00JacTel HayKu U peaibHON KU3HU

YMeHue omnepupoBaTh HOHATHAMH: (DyHKIHS, YETHOCT (YHKIIMH,
HEPUOAUYHOCTDh (PYHKIIMHM, OrPAaHUYCHHOCTh (YHKUIHUH, MOHOTOHHOCTH
(GyHKIMH, SKCTpeMyM (QYHKUIWH, HauOOJbIIee W HAaUMEHbIIEe 3HAUYCHUS
(GyHKIIMU Ha TPOMEXKYTKe, HempepbiBHAs (YHKIUS, aCUMIITOTHI rpaduka
(GbyHKIMU, TIepBasi U BTOpasi MPOU3BOAHAS (PYHKIMH, T€OMETPUYECKUN U
(¢u3nueckuil CMBICI TPOM3BOAHOM, TMEpPBOOOpa3zHas, OMpeNeTEHHbIN
UHTETpaT, YMEHHE HaXOAWTh ACHUMITOTHI Tpaduka (GYHKIUH; yMEHHUE
BBIUKCIIATh  MPOU3BOJHBIE  CYMMBI, IPOM3BEIEHMS, YACTHOIO U
KOMITO3UIIMHM (YHKIMHA, HAXOAWUTh ypaBHEHHE KacaTelbHOH K rpaduky
GyHKIMU; YMEHHE HaXOJWUTh MPOU3BOAHBIC 3JIEMEHTAPHBIX (YHKIIH;
YMEHHE HCIIOJIb30BATh IPOU3BOJHYIO /ISl HCCIEIOBaHMS (PYHKIMM,
HaXOAWTh HAWOONbIIME M HANMEHbIIWE 3HAuYeHUs (QYHKIHH, CTPOUTH
rpaduKd MHOTOWIEHOB C HCIIOJIb30BAaHHEM armnapaTa MaTeMaTH4ecKoro
aHaJau3a; NPUMEHATh NPOU3BOJHYIO JUISl HAXOXJIECHHUS HAWIy4lIero
pelieHns B MPHUKJIAJHbIX, B TOM YHCII€ COLMAIbHO-3KOHOMMUYECKHUX MU

(bU3MYECKUX 3a/1auax; HaXxOAUTh TUIOMIAAN U O00BEMBI (PUTYP C IMTOMOIIBIO



HUHTCrpaia;, MNpUuBOAWTL HNPHUMEPbBI MATEMATUYCCKOTIO MOACIHNPOBAHUA C

noMoIIbI0 Au(epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: Tpapuk QyHKIMH, 0OpaTHas QYyHKLUS,
KOMIO3UIUsT (PyHKIUH, JUHEHHAas (QYHKOWSA, KBaJpaTWdHas (QyHKIHSA,
pauuoHanbHAas (QYHKLUS, CTENeHHass (QYHKLUUS, TPUTOHOMETPUYECKHE
(GyHKIMU, OOpaTHbIE TPUTOHOMETPUYECKHE (QYHKIIMH, MOKa3aTeabHas U
aorapupmuueckas (yHKIHH; YMEHUE CTPOUTh TpapuKd H3YyYEHHBIX
GyHKUIMH,  BBINONHATH  npeoOpa3oBaHus  TrpadukoB  (QyHKUUH,
UCIOJb30BaTh TPaQUKHU JUIsl U3YUYEHHUS MPOLIECCOB U 3aBUCUMOCTEH, mpu
pelieHny 3a7ad U3 JPYrux ydyeOHbIX IMPeIMETOB U 3ajady U3 peajbHOU
KHU3HHM;, BBIpaXaThb (OpMyJaMH 3aBUCHUMOCTH MEXJAy BEIUYHMHAMU;
WCII0JIb30BaTh CBOICTBA M rpaduku (YHKIUN JUIs pelieHusl ypaBHEHHIH,
HEpaBEHCTB M 3a/Jady C I[apaMeTpaMu; H300pakaTh Ha KOOPIMHATHOU

IIJIOCKOCTH MHOKECTBA PELICHUM YpaBHEHUH, HEPABEHCTB U UX CHUCTEM

YMeHue pemniatb TEKCTOBBIE 3aJaud pa3HbIX THUIOB (B TOM YHCJIE Ha
MIPOLICHTHI, AOJM U YacTH, Ha JABIKEHHE, pabOTy, CTOMMOCTb TOBAPOB U
yCIIyT, HaJOTH, 3aJjaud U3 00JIaCTH YNpaBICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMU); COCTaBIATH BBIPAKEHMS, YpaBHEHHs, HEPABEHCTBA M HX
CHUCTEMBI IO YCJIOBHIO 3aJa4d, HCCIEJOBATH IIOIYYCHHOE DEIICHUE U
OLIEHUBATh IPaBIONOAOOHOCTh pPE3YJbTATOB;, YMEHHE MOJEIUPOBAThH
peanbHblE CUTyallUd Ha $A3bIKE MAaTEMATHKH; COCTaBIIATH BBIPAKCHMS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a1a4M, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJEJIM C  HUCIOJNb30BaHUEM  ammapara  aureOpsl,

UHTEPIPETUPOBATH MOJYYSHHBIN pe3yibTat

YMeHue onepupoBaTh MOHATUAMU: CpeJHee apU(pMeTHdYecKoe, MeIuaHa,
HanOoJbIlIee ¥ HaUMEHbINEe 3HAUYEHUS, pa3Max, AUCIEPCHsi, CTaHAAPTHOE
OTKJIOHEHHE 4YMCJIOBOTr0 Habopa; yMeHHe HU3BJeKaTb, MHTEPIPETUPOBATH
MH(OPMAINIO, PEACTABICHHYIO B Ta0iHIax, HAa AMarpammax, rpadukax,
OTPa’KAIOIYI0 CBOWMCTBA PEabHBIX IPOLECCOB M SIBICHUH; MPEICTABIATh
UHPOPMALIMIO C TOMOMIbIO TaONUII W JAWarpamMM; HCCIEI0BaTh
CTaTUCTUYECKUE JAaHHbIE, B TOM YHCJIE€ C NPUMEHEHHEM TIpadUIecKux
METOJIOB U AJIEKTPOHHBIX CPEACTB; IpapUuecKu UCCIIEJ0BaTh COBMECTHbBIE

Ha6J'IIOI[eHI/I$I C IIOMOIOBIO JHUATrpaMM paCCCUBAHUA U JIMHEHMHOM perpeccuu

YMeHune onepupoBaTh IOHATHSAMH: CIyYaWHBIA OIBIT W CIy4aiHOe

CO6BITI/IC, BCPOATHOCTDH cnyqaﬁﬂoro CO6LITI/I$I; YMCHHUC BBIYHUCIIATH
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BEPOSITHOCTh C HCIIOJNB30BAaHHEM TIpaUUECKUX METOMIOB; IPHUMEHSTh
(GopMyJIBl CIOKEHUS W YMHOXEHHUS BEpOSATHOCTEH, (Gopmyily MOITHOM
BeposiTHOCTH, hopmyny beprymmm, koMOnHaTopHbIe (aKThl U (POPMYIIBL;
OLICHUBATh BEPOSITHOCTU pEabHBIX COOBITHI; YMEHHE OIEepUpOBaTh
MOHATUSIMU: ~ CIIydaiiHasi BEJIHWYHMHA, paclpeleiecHue BEpOsSTHOCTEH,
MaTeMaTU4eCKOe OXUJAHWEe, JHUCIEPCHs W CTAHIAPTHOE OTKIOHCHUE
CIIydallHOW  BENMYMHBL, (QYHKIHUW  pacHpeieiieHHs W  IUIOTHOCTH
pPaBHOMEPHOTO, TTOKA3aTEIHHOIO M HOPMAJILHOTO paclpe/e/ieHuil; YMEeHUe
HUCIIOJIL30BaTh CBOMCTBA HU3YYCHHBIX pacnpeneneHI/Iﬁ IJI1 pCIICHUSA 3aaa4;
3HAKOMCTBO C MOHSTUSIMU: 3aKOH OOJBIINX YHCEJ, METOJbI BHIOOPOUHBIX
I/ICCJIG}IOB&HHﬁ; YMCHHUEC TIPUBOJUTL MPHUMEPLI IIPOABJICHUA 3aKOHAa
OOJBIIUX 4YHUCENl B MPUPOAHBIX U OOIIECTBEHHBIX SIBICHUAX; YMEHUE
OIIEPUPOBATH MOHATUSAMHU: COYCTAHWE, MEPECTAHOBKA, YUCIIO COYCTAHUMU,
YUCIIO  NEPecTaHOBOK; OwHOM  HpIOTOHA; yMeHHE  MNPUMEHSTh
KOMOUHATOpHBIC (DAaKTBhl M PACCYXKICHUS JJIsl PEIICHUs 3a7a4; OICHUBATH
BEPOATHOCTH PeajbHBIX COOBITHIA, COCTABIATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH ITOITYYEHHBIN pPE3yJIbTaT

YMenue onepupoBaTh MOHATUAMHU: TOYKa, MpsAMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BETUUNHA yTIJIa, INIOCKUNA YTOJl, IBYTPaHHBIN
yroJl, TPEXTPAHHBIN yToJl, CKPENIMBAKOLIMECS MPSAMbIC, MapaJUIEIbHOCTh U
NEePHIEHIUKYISIPHOCTh MPSIMBIX U IUJIOCKOCTEH, Yrojd MEXAy HIpsIMbIMH,
Yrojl MEXAYy MNpsIMOM U IUIOCKOCTBIO, YroJd MEXKIY IUIOCKOCTSIMHU,
paccTosiHue OT TOYKHM JIO IUIOCKOCTH, PACCTOSHUE MEXIAY HPSIMBIMU,
pacCTOsIHUE MEXIY IUIOCKOCTSIMU;, YMEHHE HCIOJIb30BAaTh NMPHU PEIICHUU
3a/1a4 M3ydeHHBbIe (PAKThl U TEOPEMBI IUIAHUMETPUU; YMEHHE OILIEHWBATh
pasMepbl OOBEKTOB OKPY’KAIOIIETO MHpA; CTPOUTh MaTEMaTHYECKHE
MOJEJIM C TOMOIIbI0 TE€OMETPUYECKUX TMOHSATHM M BEJIUYUH, PpElIaTh

CBA3aHHBIC C HUMU IMMPAKTUYCCKUC 3a1a4n

YMeHue omnepupoBaTh MOHATHUSAMU: IUIOMAAb (QUTYPBI, 00BEM (UTYPHI,
MHOTOTPaHHHK, TPaBUJIBHBIA MHOTOTPaHHUK, CEYCHHWE MHOTOTPAHHUKA,
KyO, mapajUleNenumnesa, Mpu3Ma, nupamMuaa, (urypa M TOBEPXHOCTH
BpallleHHs, NWIMHIpP, KOHYyc, map, cdepa, miomans chepsl, IUIOMmab
MOBEPXHOCTH TMUPAMHJIBI, TPU3MBI, KOHYCa, IWIMHIApA, 00BEéM KyOa,
NPSIMOYTOJIBHOTO — MapaJuleyIeuIieia, MUPaMHIbl, TPU3MBI, [HIHHIPA,
KOHyca, Imapa, pa3BEPTKAa MOBEPXHOCTH, CEUYCHHS KOHyCa W IHIUHAPA,

napayuiCjibHblIC OCU MM OCHOBAHHUIO, CCUCHHC Iapa, IIJIOCKOCTD,
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Kacamomasca cdeppl, HUWIMHIpPA, KOHyCa; YMEHHE CTPOUTh CEueHHue
MHOTOTpaHHHMKa, M300pa’kaTh MHOTOTPAHHUKH, (PUTYpHI M MOBEPXHOCTHU
BpalICHUs, UX CEYEHHUs, B TOM YHCIIE C TOMOILIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE TMPHUMEHATh CBOMCTBA I€OMETPUYECKHUX (UTYpP, CaMOCTOSTEIHHO
(hopMynHupoBaTh ONpeeNieHns] U3yd4aeMbIX (GUTYp, BBIIBUTaTh TUIIOTE3HI O
CBOWCTBAaX M TMpPH3HAKAX TI'€OMETPUYECKUX (HUTyp, OOOCHOBHIBATH HIIU
ompoBepraTh HX; YMEHHE NPOBOAUTH KiIacCHpUKauuioo ¢GuUryp 1o
pa3IMYHbIM TNPU3HAKAM, BBIIOJIHATh HEOOXOAMMBIE JIOTIOJIHUTEIbHbIC

MTOCTPOCHUS

YMeHue onepupoBaTh HOHSATHSMH: JBIDKEHHE B  IMPOCTPAHCTBE,
napajuieNbHbIi TepeHOC, CUMMETPHsl Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHue M0A00Ms, NOA00HBIE (UTYPBI; YMEHUE
pacrio3HaBaTh paBHble U I0JO0OHBIE (UIYphl, B TOM YHCJIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYPE; MCIIOJIb30BaTh T€OMETPHUUECKUE OTHOIICHUS TIPH
pelIeHUH 3ajjay; HaXOJIUTh TE€OMETPUYECKHE BEIMYMHBI ([UIMHA, YOI,
TUIOIIAb, 00BEM) TIPH PEUICHUH 3a7ad U3 JAPYTHX Y4eOHBIX MPEIMETOB U
U3 peasbHOM KHU3HHM, YMEHHE BBIYMUCIATH T€OMETPUYECKHE BEIHMUMHBI
(nwHA, yrou, IIIOMIaab, OOBEM, IUIOMAAb TOBEPXHOCTH), HCIIONB3YS
U3y4eHHbIe (OPMYJIbl M METOMbl, B TOM YHCIE: IUIOMIAJb MOBEPXHOCTU
MMpaMHIbl, MPU3MBI, KOHyCa, MWIMHIApA, IUIomanab cheprl; 00béM Kyoa,
NPSMOYTOJIbHOTO ~ MapajulesienuIe1a, NHPaMUibl, TNPHU3MbL, LWIMHAPA,

KOHYCa, 1I1apa; yMEHHE HaXOIUTh OTHOIIEHHE 00bEMOB MOJI00OHBIX QUTYp

VYMmenne ONCprUpOBaAThH MOHATUAMU: NPAMOYTOJIbHASA CUCTCMAa KOOPAHHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPJIMHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpa Ha 4YHCIIO, Pa3JIOKEHHWE BEKTopa Mo 0a3ucy,
CKaISIPHOE TMPOW3BEJCHUE, BEKTOPHOE IPOU3BEICHUE, YIOJ MEKIY
BCKTOpaMu, YMCHHUC HCIIOJb30BATH BCKTOprlf/’I )51 KOOpI[HHaTHI:Iﬁ METO

U pCHICHUA TCOMCTPHUUCCKUX 3a1aYd U 3a/la4 APYTIux y‘le6HBIX npeaMETOB

YMeHne BbIOMpATh OAXOMSIIUNA METOJT IS PEIISHUs 3a]]auH; TOHUMAaHHE
3HQUMMOCTH MATEMAaTHUKA B M3YyUYEHUHM TPUPOJHBIX M OOIIECTBEHHBIX
MPOIIECCOB W SIBJICHWW;, yMEHHE pAclo3HaBaTh IPOSBICHUE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHUE MPUBOJIUTH IPUMEPHI MATEMATUYECKUX

OTKPBITUN POCCUUCKON U MUPOBOM MaTEMAaTUUYECKON HayKH



INEPEYEHD DJIEMEHTOB COAEPKAHUA, ITIPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

Kon

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8
1.9

2.1
2.2
23
24
2.5
2.6
2.7
2.8
2.9
2.10
2.11

IIpoBepsiemMblii JJIEeMEHT COAEePKAHUS

Yucna v BIYUCICHUS
HatypanbHble u niensle yncia. [Ipu3Haky AeIMMOCTH HEIbIX YUCEI

Panmonaneubie  uynciia. OOBIKHOBEHHBICE M JIECATHYHBIE JPOOH, IPOIICHTHI,

OeCKOHEUHbIEC IEPUOTUIECKUE IPOOH

ApudmeTnueckuii KOpeHb HaTypaslbHOHM creneHu. [leficTBus ¢ apudmeTnyeckumu

KOPHSIMU HaTypaJIbHOM CTEIIEHU

Crenens ¢ 1enbM okaszaresieM. CTeneHb ¢ pallMoHaIbHBIM ToKa3zareneM. CBOMCTBa

CTCIICHU

CuHyc, KOCMHYC M TaHI'€HC YHCIOBOTO aprymeHTa. ApPKCHHYC, apKKOCHUHYC,

apKTaHI€HC YHUCIIOBOIO apryMeHTa
Jlorapudm umcna. [lecaTndynble U HaTypajibHbIE JOrapupMbl

JleiicTBuTenbHbIe YHUCHA. ApHPMETHYECKHE ONepaluud C JCHCTBUTEIHHBIMU
yricnamu. [IpuOnmkEHHbIE BEIYUCICHHS, IPABUIIa OKPYTJICHUS, PUKHUIKA U OIICHKA

pe3yJibTaTa BIYMCICHAN

[IpeobOpazoBaHue BhIpaKEHUN

KommuiekcHsle yncna

YpaBHEHMs 1 HEPABEHCTBA

[{enble 1 TpOOHO-pallOHAIbHBIE YPaBHEHUS
Hppanuonaibable ypaBHEHUS

TpuroHomeTpruueckue ypaBHEHUs

[Toxa3zaTenpHBIE U JOTapUPMHUUECKUE YPABHEHUS
Llenbie u 1poOHO-paIOHAIEHBIE HEPAaBEHCTBA
HppanyroHaibHbIE HEPABEHCTBA

[Toka3zarenbHbIe U JorapupMUIECKre HEPABEHCTBA
TpuronomeTpruyeckne HEpaBeHCTBA

CucreMbl 1 COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI € ITapaMeTpamMu
Martpuna cucTemMsl JIMHEWHBIX ypaBHEHNUN. ONpeaenTens MaTPULbI

OyHKIMH U TpaduKu



3.1

3.2

3.3

3.4
3.5

3.6

3.7
3.8

4.1

4.2

4.3

5.1
5.2

6.1
6.2
6.3

7.1
7.2
7.3
7.4
7.5

Oynaknus, crnocoObl 3amanus (GyHkmuu. ['paduk dyakuum. B3zaumMHO oOpaTHBIC

¢ynkuuu. YétHeie 1 Heu€THBIC QyHKIMU. [leproamueckue GpyHKIIHI

Ob6nacte ompezneneHuss U MHOXKECTBO 3HaueHWd ¢Qynkuuu. Hynum ¢yHkuum.
[TpomMexxyTku  3HAKOMOCTOSIHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
MakcumymMbl U1 MHHUMYMBI (yHKOuH. HauOonbiiee M HauMeHbIlee 3HAYCHUE

(GYHKIIMN Ha TPOMEKYTKE

CremnenHas (I)yHKI_II/ISI C HATypaJIbHbBIM M MLCJIbIM I10Ka3aTCJICM. E€ cBoiictBa u

rpaduk. CBoiicTBa U TpadUK KOPHS 1-0 CTEIICHU
Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu
[ToxazarenbHast u gorapudmuyeckas GyHKIUU, UX CBOMCTBA U IrpaduKu

Toukm paspeiBa. Acumnrotel rpadukoB QyHkiuid. CBoiicTBa  (QYHKIUH,

HENPEPBIBHBIX HA OTPE3KE
ITocaenoBaTeabHOCTH, CIIOCOOLI 3aaHUs IIOCIIEA0BATEILHOCTEN
Apudmernueckast U reoMmerpuueckas rnporpeccuu. opmyna cI0KHBIX IPOLEHTOB
Hauana maTemaTuyeckoro aHanusa

[TpousBonHas Gyukiun. [Ipon3BoaHbIe AIeMEHTAPHBIX (QYHKINUN

[IpumeHeHHe TPOM3BOAHOM K HCCIEAOBaHUIO (YHKIHMA HAa MOHOTOHHOCTH U
sKCTpeMyMbl. Haxoxenue HanOOJbIIEro U HAUMEHBIEro 3HaYeHUs (YHKLUUU Ha

OTpE3Ke

[TepBooOpasnas. MaTerpan
MHo>xecTBa U JIOTHKa

MHoO)kecTBO, onepanuu HaJ MHOXkecTBaMu. [lnarpammsl Ditiepa — Benna
Jloruka

BeposTHOCTB U cTaTHCTUKA
OnucarenbHas CTaTUCTUKA
BepostHoCcTh

Kombunaropuka

I'eomerpus

®urypsl Ha IIIOCKOCTU

[IpsiMbIe ¥ TJIOCKOCTH B IPOCTPAHCTBE
MHoOrorpaHHuKu

Tena v MOBEpXHOCTH BpaAILIEHUS

KoopanHate! 1 BEKTOPBI
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