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HOACHUTEJBHASA 3AIINCKA

VYyebnblil Kypc «Anredpa U Hayajla MAaTEMAaTUYECKOTO aHAIM3ay SIBIIAETCS OAHUM
U3 HaumOoJiee 3HAYMMBIX B IMporpamMMme cpeaHero odiiero oOpa3oBaHMs, MOCKOIbKY, C
OJTHOM CTOpPOHBI, OH OOECTeUMBACT MHCTPYMEHTAJIBHYIO 0a3y IS HW3YyYCHHS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroil CTOPOHBI, (OPMHPYET JOTUUECKOE U
a0CTpaKTHOE MBIIUICHHE OOyYaronuxcsi Ha YpOBHE, HEOOXOJUMOM ISl OCBOCHHS
uH(GOPMATUKH, OOIIECTBO3HAHUS, UCTOPUHU, CIOBECHOCTH M JPYTUX IUCHUIUIMH. B
paMKax JTaHHOTO Y4eOHOTo Kypca 00ydJaronuecs OBJIaJIeBAIOT YHUBEPCATHHBIM S3BIKOM
COBPEMEHHOW HayKH, KoTopas (OpPMYIUPYET CBOM IOCTIDKEHUS B MaTEeMaTHYCCKOU
dopme.

VY4eOnblil Kypc anreOpsl U Hayall MaTEMaTUUYECKOTO aHaJIM3a 3aKJIa/IbIBA€T OCHOBY
JUISL  YCIICIIHOTO OBJAJCHHUS 3aKOHAMH (PU3MKH, XUMHUH, OWOJOTMH, TOHHUMaHUS
OCHOBHBIX TEHJCHIIMH pa3BUTHS SKOHOMUKH M OOIIECTBEHHOW >KM3HU, ITO3BOJISET
OPHEHTHUPOBAThCS B COBPEMEHHBIX ITU(HPOBBIX M KOMIIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO MCMOJB30BaTh UX JJIA JaJIbHEUIIEro 00pa30BaHus U B MIOBCEIHEBHON JKU3HMU.
B T0 ke Bpems oBnajieHne aOCTPAaKTHBIMU U JIOTHYECKU CTPOTUMHU KOHCTPYKIIHSIMU
anreOpbl U MaTEeMaTHYECKOTO aHaIN3a Pa3BUBAET YMEHUE HAXOJUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh HMCTHHHOCTB, JOKA3bIBATh YTBEPKICHUS C TOMOIIBI0 WHAYKIIUU W
paccyXmaTh  JIEIyKTUBHO,  HWCIIOJB30BaTh  O0OOIIEHWE W KOHKPETH3AIHUIo,
abCTparupoBaHKe U aHAJIOTHIO, POPMUPYET KPEaTUBHOE U KPUTUUECKOE MBIIIICHHUE.

B xone wusydenuss ydeOHOro kypca «Anredpa W Hayajla MaTeMaTHYE€CKOTO
aHanM3a» OO0YyYalomuecs TOJIYYal0T HOBBIA OIBIT pENICHUS TMPUKIAIHBIX 3ajad,
CaMOCTOSATEIILHOTO TOCTPOCHHMSI MaTEeMaTHYECKHX MOJIEICH peaNbHBIX CHUTYyaIlui,
WHTEPIPETAMHA TIOJyYCHHBIX PEIICHUH, 3HAKOMSATCS C MPUMEPaMH MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH B MPUPO/JIE, HAYKE U UCKYCCTBE, C BBIAAIONTUMUCS MATEMAaTHUYECKUMHU
OTKPBITUSIMU U UX aBTOPAMHU.

VYuebHubiii Kypc 00Ja7aeT 3HAYUTENIBHBIM BOCHHUTATEIBHBIM MOTEHIIUAJIOM,
KOTOPBI  peanu3yeTcs Kak d4epe3 Y4eOHBIA  MaTepuall, CIOCOOCTBYIOITHI
(GOpMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS, TaK M uepe3 cnenupuky ydeOHOM
NEeSTENbHOCTH,  TpeOyIoIIe  MPOJOJDKUTEIBHOM  KOHIEHTpAaIlMd  BHUMAaHUS,
CaMOCTOSITEIIbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 32 MOJIYYCHHBIN pe3ybTar.

B ocHOBe MeTomamku 00yueHWs aireOpe W HaydajlaM MaTeMaTHYeCKOTO aHaau3a
JISKUT NEATSIIbHOCTHBIA MMPUHITUATT O0YICHHMS.

B ctpykrype yduebHOrO Kypca «AnreOpa W Haydajga MaTeMaTHYECKOTO aHAJIH3a»
BBIJICJICHBl  CJCAYIONIME  COJEp)KaTelbHO-MeToaudeckue  nuHuu: «Yumcma u
BBEIYMCIICHUS», «DyHKIMM W Tpadukm», «YpaBHCHUS M HEpaBeHCTBa», «Hadaia
MaTeMaTHYeCKOro aHaian3a», « MHOXKeCTBa U JIOTHKa». Bce OCHOBHBIE COIEpKaTEIBHO-
METOJAMYCCKUE JMHUM H3Y4aloTCs Ha TPOTSHKCHWH JBYX JIET OOYYCHHUS HAa YPOBHE
cpeaHero o0Oiero oOpa3oBaHUs, €CTECTBEHHO IOMOJHSS IPYr JIpyra U MOCTENEHHO



HachllasiCb HOBBIMM Te€MaMu U pas3aenaMu. JlaHHbBIM y4eOHBId Kypc sIBiIsSeTCA
UHTETPaTUBHBIM, IIOCKOJbKY OOBEIMHAET B cebe CoJep)KaHUE HECKOJIbKUX
MaTeMaTUYECKUX JIUCLUUIUIMH, TaKUX Kak aiaredpa, TPUTOHOMETpPHUs, MAaTEMaTHUECKUN
aHalIu3, TEOpUsT MHOXKECTB, MaTeMaTH4ecKas Joruka u apyrue. Ilo mepe Toro kak
oOy4Jaroniyecs: OBIaJeBalOT BCE 00siee IMMPOKUM MATEMATUYECKUM amnmnapaTroM, y HUX
IOCTIEI0BAaTENbHO  (OPMUpPYETCSI U COBEPUICHCTBYETCS ~ YMEHUE  CTPOUTH
MaTEMAaTUYECKYI0 MOJEIb PEaJbHOM CUTYyallud, IPUMEHATh 3HAHUS, ITOJIYYEHHBIE IIPU
M3YYeHUH Yy4eOHOro Kypca, IS PEIIeHUsS CaMOCTOSITENIbHO CQOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M HHTEPIPETUPOBATH CBOU OTBET.

ConepxarenpHo-MeTOaMYECKass JUHUSA «Yucaa W BBIUMCICHUS» 3aBEpPLIACT
(GopMHpOBaHME HABBIKOB HCIIOJIb30BAHMUS JEHCTBUTENBHBIX YHCET, KOTOpPOE OBLIO
HA4YaToO Ha YPOBHE OCHOBHOTO oOmiero odpasoBanus. Ha ypoBHe cpenHero oOiero
o0Opa3oBaHusl 0c000€ BHHMaHHUE yJeisieTcss (OPMUPOBAHMIO HABBIKOB PAllMOHAIBHBIX
BBIYMCIICHUH, BKIIIOYAIOIIMX B CEOsl UCMOIB30BaHUE PA3IMYHBIX (DOpPM 3amucu 4dMcia,
YMEHHUE JeNaTh HNPUKUAKY, BBIOJHATh NPUOIMKEHHBIE BBIYMCICHUS, OLICHUBATH
YUCJIOBBIE BBIpAXEHHs, paboTaTh C MaTEeMaTHUYECKMMHM KOHCTaHTAMU. 3HAKOMBIE
00y4aroluMCcsi MHOXKECTBA HaTypaibHbBIX, LENbIX, PALIMOHAIBHBIX U JIEHCTBUTEIIBHBIX
YKCeN AOMOIHIIOTCS MHOKECTBOM KOMILJIEKCHBIX YUCEN. B KaKI0M M3 3TUX MHOXKECTB
paccMaTpUBAIOTCSl CBOWCTBEHHBIE €My CIELM(PUUYECKUE 33Ja4l U ONEpaluu: JeJIeHue
HAIeJIo, ONEPUpPOBAHHE OCTAaTKaMU Ha MHOXXECTBE LIEJbIX YHUCEN, OCOOBbIe CBOICTBa
palOHAIbHBIX U HPPALMOHAIBHBIX YHUCEN, apu(pMETHUYECKHE OIEepaliH, a TaKxkKe
U3BJICUEHUE KOPHS HaTypaJlbHOW CTENEHM Ha MHOYKECTBE KOMIUIEKCHBIX YHCET.
brnaronapss mocnenoBaTeIbHOMY pACHIMPEHUI0 Kpyra HMCHOJb3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOXXHOCTSMH HMX NPHUMEHEHHUS [JIsl PEHICHUs pa3IuyHbIX 3a4a4
dopMupyeTcsi MpencTaBiICHHE O €JUHCTBE MaTeMaTUKHM KaKk Hayku M e€ pojid B
MOCTPOCHUN MOJIENIEHl pPEaJbHOr0 MHpa, IIMPOKO MCIONb3YIOTCS O0O0OLIeHHE U
KOHKpETH3ausl.

JIuauss «YpaBHEHUST M HEPABEHCTBA» pEANU3YETCSd Ha MPOTSKEHUU BCEro
oOyueHHusl Ha ypOBHE CpEAHEro oOuiero oopazoBaHus, MOCKOJIBKY B KaXKJIOM pasjielne
[IporpamMmMbl TpPEyCMOTPEHO PELIEHHE COOTBETCTBYIOIIMX 3axad. B  pesynbprare
oOyyaroluecsi OBJAJEBAIOT PA3NUYHBIMU METOJAAMHM DPELIEHUS PpalUOHAIBHBIX,
UPPALMOHAIBHBIX, [OKA3aTENbHBIX, JOTAPUPMUYECKHUX M TPUTOHOMETPUUYECKUX
YpaBHEHUH, HEPaBEHCTB M CHUCTEM, a TakXKe 3aJay, CoJepKalluX I[apaMeTphl.
[lommyuyeHHble yMEHMSI LIMPOKO HCIOJB3YIOTCS TPU HCCIEAOBaHMM (QYHKIUH ¢
ITOMOILBIO MPOU3BOJHOM, MPU PEIIECHUM NPUKIAJHBIX 337a4 W 3aJa4 Ha HaXOKICHUE
HauOOJIbIIMX ¥ HAWMEHbIIWX 3HauyeHUW (yHkiuu. JlaHHas copepxaTenbHas JTUHUS
BKJIIOYAeT B ceOsl Takke (OpMHUPOBAHME YMEHHUW BBIMOJHATH pacu€Thl 1O (hopmysam,
npeoOpa3oBaHus  pPAlMOHANbHBIX, HPPAUUOHAIBHBIX M  TPUTOHOMETPUUYECKUX
BBIPOKECHHM, a TaKKE€ BBIPAKECHHM, COJEpKAIIMX CTeneHu W jorapudmel. braromaps



U3YyYEHUI0 alreOpaudyeckoro Marepuajga I[pPOUCXOAUT  JalibHEHIIee  pa3BUTHE
QJITOPUTMHUYECKOI0 U a0CTPAKTHOTO MBIIUIEHUSI 00Yy4aroIINXCsl, GOPMUPYIOTCS HABBIKU
JIENYKTUBHBIX pPAcCyXJIE€HUH, pabOThl C CHUMBOJIBHBIMH (OpMamH, MpEACTaBICHUS
3aKOHOMEPHOCTE M 3aBUCUMOCTEH B BHJE pABEHCTB W HEpaBeHCTB. AnreOpa
npenaraet 3QpPeKTUBHbIE MHCTPYMEHTHI JJISl PELICHUS MPAKTUYECKUX U €CTECTBEHHO-
HAy4YHBIX 3a/1a4, HAIJIAIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTHU KAK SI3bIKA HAYKH.

CopepxarenpHo-MeTOoMYecKass JiuHUA «DPyHKIMM U TpaduKU»  TECHO
MEPEIUIETAECTCS C APYTUMH JIMHUAMHM Y4E€OHOro Kypca, MMOCKOJIbKY B KaKOM-TO CMBICIIE
3a1a€T  TOCJIENOBATENIBHOCTh  M3Yy4Y€HHs  marepuana. [3ydenume  cremeHHOM,
MOKa3aTeIbHOM, JIOTApU(PMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIIMH, UX CBOMCTB U
rpaMKoB, HCHOJb30BaHUE (YHKUMN JUIsl pElIeHUs 3afad U3 JPYruxX Y4eOHbIX
IPEIMETOB U PEAIBHOM KU3HHU TECHO CBA3aHO KAaK C MaTEMaTUYECKUM aHAJIM30M, TaK U
C pElIeHHEM YpaBHEHHM M HepaBeHCTB. [Ipum 3ToM OoJbpIIOE BHUMAaHUE YAEISETCS
(GOpMHUPOBAHUIO YMEHUS BBIpaXaThb (POpMyJIaMH 3aBHCUMOCTH MEXIY PpPa3IHYHBIMU
BEJIMYMHAMH, UCCIIEIOBaTh MOJyYeHHbIE (PYHKIMH, CTPOUTh UX rpaduxu. Marepuan
JTOM CONEPIKATEIHLHON JIMHUM HALEJIEH HA PAa3BUTHUE YMEHUU U HABBIKOB, [IO3BOJIAIOIINX
BBIPAXKaTh 3aBUCUMOCTU MEXIy BEIMYMHAMU B Pa3IU4YHON (QopMe: aHATUTHUECKOH,
rpaduueckoil u cinoBecHOU. Ero n3yuenue cnocoOCTBYET pa3BUTHIO aJrOPUTMUUYECKOTO
MBIIUICHUS, CIIOCOOHOCTH K 000OIIEHUIO U KOHKPETU3AIMH, UCIIOJIb30BAHUIO aHAJIOTHH.

CopnepxarenpHass nuHUsA «Havama MareMaTnyeckoro aHaiau3a» IO3BOJSET
CYLIECTBEHHO PACIIMPUTH KPYyI KakK MaTEMaTUYECKHUX, TaK WU NPUKIAJHBIX 3azady,
JOCTYIHBIX 00y4YarOIHUMCS, TaK KaK Y HUX MOSBISETCS BO3MOKHOCTh CTPOUTH TpadUKu
CJIOXKHBIX (DYHKIIMI, ONIpEeAeNATh UX HAauOOJbIINE U HAUMEHBIINE 3HAUYCHUS, BBIYUCIISTh
miomag Guryp u oObEMBI TeJl, HAXOAUTh CKOPOCTH U YCKOPEHHUs IpolieccoB. JlaHHas
COJZIepIKaTeIbHAS JIMHUS OTKPBIBAET HOBBIE BO3MOKHOCTHU IIOCTPOCHUSI MAaTEMATUYECKUX
MOJEJIEH pEAIbHBIX CHUTYyalUW, II03BOJISIET HAXOAWTh HaWIyyllee pEIICHUuE B
MIPUKJIAIHBIX, B TOM YHUCJIE COLMAIBHO-DKOHOMMYECKHX, 3aZadax. 3HAKOMCTBO C
OCHOBAMHM MAaTEMaTHYECKOr0 aHaliu3a CIOCOOCTBYET pa3BUTHUIO a0CTPaKTHOTIO,
(GbOopManIbHO-IOTMUECKOTO0 M KPEAaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO yMEHUU
pacrio3HaBaTh NPOSBICHUS 3aKOHOB MAaTeMaTUKU B HAayKe, TEXHUKE U MCKYCCTBE.
OOyuaromuecs y3HaIOT O BBIJAIOUIMXCS Pe3yJbTaTaX, MOJYYEHHBIX B XOJ€ pPa3BUTHUS
MaTE€MaTUKHU KaK HayKH, 1 00 UX aBTOpaXx.

ConepxarenbHO-MeToqu4ecKas JMHUS «MHOXECTBA U JIOTHKA) BKJIIOYAET B ceOs
AJIEMEHTHI TEOPUU MHOKECTB U MAaTEMATUYECKOM JIOTUKHU. Te€OpETUKO-MHOXKECTBEHHBIE
IIPEACTABICHUS] TPOHM3BIBAIOT BECh KypC IIKOJIBHOM MATEMATUKA M MPENIararor
HanOoJiee YHHUBEPCAIbHBIA $3bIK, OOBEIMHSIONMN BCE pa3fesibl MaTEeMaTUKU U €€
MPUJIOKEHUM, OHU CBS3BIBAIOT pa3Hble MATEMAaTUYECKUE JHUCHUIUIMHBI W HX
NPWIOKEHUSI B eluHoe 1enoe. [103ToMy BakKHO JaTh BO3MOXHOCTH OOYyYaroleMycs
IIOHAMAThb  TEOPETUKO-MHOKECTBEHHBIM  SI3bIK  COBPEMEHHOM  MAaTEMaTUKd W



UCTIONb30BaTh €ro JJsi BBIPQXEHUS CBOMX MbICHCH. [[pyrMM BaXKHBIM NPHU3HAKOM
MaTeMaTHKU KaK HayKH CIeAyeT MPU3HATh CBOMCTBEHHYIO €ii CTPOrocTh 00OCHOBAHMIA
U CJIeIOBaHKUE OIpPENeTIEHHBIM IMpaBUIaM TOCTPOSHUS JOKa3aTebCTB. 3HAKOMCTBO C
dJIEMEHTAaMU  MaTeMaTHYeCKOW JIOTUKH  CIIOCOOCTBYET Pa3BUTHIO  JIOTHYECKOTO
MBIIICHAS 0O0YYaronIuxcsi, MO3BOJSET MM CTPOWTH CBOM PACCYXICHUS Ha OCHOBE
JIOTUYECKUX TIPABWI, JOPMUPYET HABBIKH KPUTUICCKOTO MBIIIIJICHHS.

B y1ue6HOM Kypce «AnreOpa 1 Hayaima MaTeMaTHIeCKOTO aHaJIN3ay MPUCYTCTBYIOT
OCHOBBI MAaTEMaTHYECKOTO MOJEIHUPOBAHUS, KOTOPBIC MPHU3BAHBI CIOCOOCTBOBATH
(hOpPMHUPOBAHUIO HABHIKOB TIOCTPOCHHS MOJENEH pealbHBIX CUTYyaIlui, WUCCICIOBAHMUS
ATUX MOJENed ¢ TIOMOIIbIO ammapara anreOpsl M MaTeMaTHYecKOTO aHaju3a,
MHTEPIPETALMN TOJYICHHBIX pPe3yJIbTaToB. TakuWe 3afaHus BIUICTCHBI B KaXKIbIH U3
pa3zesioB MpOrpaMMBbl, TOCKOJIBKY BECh MarepHall yd4eOHOro Kypca IIHPOKO
UCIIONIB3YETCSl NI PEIICHUS TPUKIATHBIX 3amad. [Ipy  pemeHnn peanbHBIX
MPAKTUYECKHX 3a/1a4 00yJaromecs pa3BUBAIOT HAOIIOAATENbHOCTD, YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCsi, HCIIOJIB30BaTh AHAJIOTHIO, 0000IaTh U
KOHKPETU3UPOBaTh Mpoodsemy. JlesTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PEIICHUS
MPUKIAAHBIX 337a4 OPTraHU3YeTCs B MPOIECCe M3YYEHHsS BCEX TEM Y4YeOHOro Kypca
«AnreOpa 1 Hayajla MaTeMaTUYECKOTO aHaTTNU3ay.

Ha m3yuenue yuebHOro Kypca «AnreOpa u Hadajla MaTeMaTHYECKOTO aHAIU3a»
orBonutcsa 272 vaca: B 10 kiacce — 136 yacoB (4 yaca B Hezeno), B 11 kinacce — 136
4acoB (4 4aca B HEJIETIO).



COJEPKXAHUE OBYYEHUA
10 KJTACC

Yuciaa 1 BBIYUCTCHUSA

Panmonaneupie yncna. OOBIKHOBEHHBIE U JACCSITHUYHBIE JApOOU, TPOICHTHI,
OeckoHeuHbIe neproandeckue 1podu. [lpumenenue apodeii U MPOLEHTOB AJIs PEIICHUs
NPUKJIAJHBIX 337a4 U3 Pa3JINYHbIX OTPACIEH 3HaHUN U PEAIbHOMN KU3HU.

JlecTBUTENbHBIE  4Hcha. PanuMoHaJBbHBIE W HPPALMOHAIBHBIE  YHCIIA.
ApudmeTnueckre orepamnnu ¢ I1eHCTBUTEIbHBIMU YHCIaMu. Moayb JeCTBUTENEHOTO
qrclia U ero cBoicTra. [IpubmmkEéHHbIe BEIUKUCICHHMS, IPABUIIa OKPYTICHUS, TPUKUIKA
Y OLICHKA PEe3yJIbTaTa BEIYUCIICHUN.

Crenens ¢ nenbiM nokasareneM. buaoMm Herotona. Mcnons3oBaHne Moaxoasien
(GOopMBbI 3amUCH JIEHCTBUTENBHBIX YHUCEN JJI1 PEIICHUs MPaKkTUYECKUX 3a1ad U
IIPEACTABIICHNS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €r0 CBOICTBA.

CreneHp C panMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JNEUCTBUTEIIBHBIM II0OKA3aTEIIEM.

Jlorapudpm uymcna. CpoiictBa Jjorapudma. JlecaTnyHble U HaTypajibHbIE
JorapuMsl.

Cunyc, KOCHHYC, TaHI€HC, KOTAaHI€HC YHCJIOBOTO AapryMeHTa. ApPKCHHYC,
APKKOCUHYC U apKTAaHI'€HC YUCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOXKAECTBEHHBIE MPEOOpPa30BaHUs. Y paBHEHUE, KOPEHb YPABHEHHS.
PaBHOCMIIBHBIE ypaBHEHMSI W  ypaBHEHUA-CIEACTBUSA. HepaBeHCTBO, pelieHue
HEpPABEHCTBA.

OCHOBHbIE METOJbl PEIIECHUS LENbIX W APOOHO-PALMOHAIBHBIX YpaBHEHUH WU
HEpPaBEHCTB. MHOrowieHbl OT OJHOM TMEepeMEHHOW. JleneHne MHOrowieHa Ha
MHOTOWIEeH ¢ ocTaTkoM. Teopema bezy. MHorowiensl ¢ 1einbiMu Ko3(ppuiueHTamu.
Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAKEHHUM, COJIEPXKALUX CTENEHU U KOPHH.

HppaunoHaneHbie ypaBHEHUs. OCHOBHBIE METOJBl PELICHUS HPPALUOHAIBHBIX
YpPaBHECHUH.

IlokazarenbHble ypaBHEHHs. (OCHOBHBIE METOJBI PELICHHS IMOKAa3aTEJIbHBIX
YPaBHEHUM.

[IpeoOpazoBanue BeIpaXKEHHH, COACPIKANTUX JTOTApU(MBI.

Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METOJbI PELICHUS JOTapUPMHUUESCKUX
YpPaBHEHUM.

OcHOBHBIC TPUTOHOMETPHUUECKHUE bopmyIIbL. [Ipeo6pazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TPUroHOMETpPUYECKUX YPaBHEHU .



Pemenne cucrem JMHENMHBIX ypaBHEHUW. Marpuia CHCTEMBI JIMHEWHBIX
ypaBHeHHI. OmnpenenuTens MaTpulbl 2X2, ero reOMeTpUYECKU CMBICI U CBOMCTBA,
BBIYMCJIEHUE €r0 3HAYCHMS, INPUMEHEHUE OIPENCIUTENs MJIsI PEUIEHUS CUCTEMBbI
JIMHEMHBIX ypaBHEHUHU. PemieHne npukiaaHbIX 3a/1a4 ¢ MOMOIIbIO CUCTEMBI JTUHEUHBIX
ypaBHeHuil. MccienoBaHne TOCTPOEHHOW MOJEIM € MOMONIIPIO MATpHULl U
OIPEICITUTEIICH.

[TocTpoeHne MareMaTUYECKUX MOJEIEH pPEATbHOW CHUTyallud C IOMOIIBIO
YpaBHEHUN W HepaBeHCTB. [IprMeHeHne ypaBHEHMH W HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKHX 3a]1a4 U 3374 U3 pa3IMYHbIX 00JIacTel HAYKU U PEAIbHOM KU3HU.

DYyHKIUHU U TPAPUKHU

OyHKIMA, Ccrnocodbl 3amanus  QyHKuuH. B3aumHO o0OpaTHble  (QYHKIIMH.
Kommnosumms @yukiuit. ['paduk dyHkumun. neMeHTapHbie Tpeodpa3zoBaHus rpadukoB
(GyHKLIMH.

OOmacth omnpeaeneHdss M MHOXKECTBO 3HaueHWd (yHkuuu. Hymu ¢dyHkumm.
[TpomexyTku 3HaKomoctostHCTBa. UETHple M Heu€THble (QyHkuuu. Ilepuognueckue
¢bynkuun. IIpoMexyTku MOHOTOHHOCTH (yHKIMH. MakCUMyMbl ¥ MHUHHUMYMBI
¢dbynkuun. Haubosnpiiiee 1 HauMeHblee 3HaYeHus: PyHKIIMU Ha POMEXKYTKE.

Jlunelinasi, KBaJpaTW4yHasT U JPOOHO-TMHEWHAs (QYHKIUH. DJIEMEHTApHOE
HCCJIEIOBAHKE U ITOCTPOEHUE UX IPaUKOB.

Crenennast ¢yHKUMS C HATypaJbHBIM M II€JIBIM TOKa3aTeneMm. EE cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHS N-0if cTeneHu Kak GyHKIHUU OOpaTHON CTENEHU C
HaTypaJbHbIM NIOKA3aTEIIEM.

[lokazaTenbHass u Jorapu@muueckas (Q(yHKUMHU, HX CBOMCTBA M Tpadukwy.
Hcnonb3oBanue rpadgukoB GyHKLIMMA 715 pelICHUs] YpaBHEHUM.

Tpuronomerpudeckasi OKpy>KHOCTb, OIIPEICIICHUE TPUTOHOMETPUUECKUX (PYHKIIHIMA
YUCJIOBOTO apryMEHTAa.

QOYHKIIMOHAIbHBIE 3aBUCMMOCTH B peajbHBIX Mpoleccax U sBieHusX. ['paduku
pEAIbHBIX 3aBUCUMOCTEMN.

Hauajna MmaTeMaTH4eCKOro aHajan3a

ITocnemoBaTeIbHOCTH, CHOCOOBI  3aJaHusg  IOcJIegoBaTelIbHOCTEH. MeTton
MAaTEMATUYECKONM WHIAYKUMH. MOHOTOHHBIE W OTPAaHUYEHHBIC IOCJIEAOBATEIHLHOCTH.
Hcroprsi BOSHUKHOBEHHS] MAaTEMaTHYECKOT0 aHaIN3a KaK aHalln3a OECKOHEYHO MaJlbIX.

Apudmernueckass U TeoMeTpUueckas mporpeccu. beckoHeuHO yObIBaroas
reoMmerpuueckas mnporpeccusa. CymMmMa OECKOHEUHO YOBIBAIOIIEH TI'€OMETPUUYECKOI
nporpeccuu. JIMHEMHBIM W 3KCNOHEHUHAIbHBIA pocT. Yucno e. dopmyia CIOXKHBIX
MpOLEHTOB. Vcnonb30BaHNEe MPOTPECCUU ISl PEIICHUST PEATbHBIX 3a]a4y IPUKIIAIHOTO
Xapakrepa.

HenpepoiBable QyHKIMK 1 UX CBOMCTBA. TOUKHM pa3pbiBa. ACUMOTOTHI T'paduKkoB
¢bynkumii. CBoiicTBa (DYHKITMI HEMPEPHIBHBIX Ha OTpe3Ke. MeTol MHTEpPBaJOB IS



pelieHus: HepaBeHCTB. [IpuMeHeHne CBOWCTB HENPEpBIBHBIX (PYHKIMM AJI peLIeHMs
3az1ay.

IlepBas u BTOpass mnpousBojHbIE (QYyHKIMH. OnpeneneHue, reoOMETPUYECKUA U
(bu3nyecKuil CMBICT MPOU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaduKy QyHKIHH.

[IpousBoaubie sneMeHTapHbIX (yHKUMN. [Ipon3BoaHas CymMMbl, MpPOU3BEICHHUS,
YaCTHOTO ¥ KOMITO3ULIUHU (QYHKIHI.

MHoKecTBa M JIOTMKA

MHOXeCTBO, ONEpalMi HaJl MHOKECTBAMHU U UX CBoWcTBa. /narpammsl Ditiepa—
Benna. [IpumeneHne T€OpeTUKO-MHOKECTBEHHOTO anmapara JJisi OMCAaHUs PEATbHBIX
IIPOLIECCOB U SIBJIICHUM, TPU PELIEHUU 3a]1a4 U3 APYTUX yUYE€OHBIX IPEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MAaTeMaTHYECKOTO OOBEKTa, CIIEICTBUE,
JI0Ka3aTeJIbCTBO, PABHOCWIIBHBIE YPABHECHHSI.

11 KUIACC

Yuciia v BIYMCICHUSA

Harypanbubie u nensle uyncia. [Ipumenenrne npu3HakoB IEIMMOCTH LENbIX YUCET,
HanOobIui 001Mi genutensd (nanee — HOJl) u Hammenbliee o01ree KpaTHoe (nanee —
HOK), ocrtatkoB mo Mmoaymoo, anroputMa EBkimpa sl pelieHuss 3ajad B LEJIbIX
quCax.

Kommiekcuble uncna. AnreOpaundeckas M TPUTOHOMETpUYECKas (OpMbI 3alUCH
KOMIUIEKCHOrO 4Hclia. Apudmernyeckue omnepanyu ¢ KOMIUIEKCHBIMU YHCIaMH.
N300paxeHne KOMIUIEKCHBIX YMCEN Ha KOOpAMHATHOU Iiockoctu. ®opmyna Myaspa.
KopHu n-oii crenenn U3 KOMIUIEKCHOTO 4ncia. [I[puMeHeHre KOMIUIEKCHBIX YHCEIT IS
pereHus GU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHMs U HEPABEHCTBA

Cucrema M COBOKYITHOCTh YPABHEHUN W HEPABEHCTB. PABHOCHIIBHBIE CHCTEMBI U
CUCTEMBI-CIIEACTBHs. PaBHOCHIIBHBIE HEPABEHCTBA.

Ot60p KOpHEU TPUTOHOMETPUYECKUX YPaBHEHHM c IIOMOILIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PellieHne TpUroHoMETPUIECKUX HEPABEHCTB.

OCHOBHBIE METOIbI PELLIEHUS TIOKA3aTENIbHBIX U JIOTAPU(PMUUECKIX HEPABEHCTB.

OCHOBHBIE METO/IBI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOIBI PELICHHUS CHCTEM M COBOKYIHOCTEW palUOHAIbHBIX,
MPPALMOHAIBHBIX, TOKA3aTEJIbHbBIX U JOTapU(PMUYECKUX YPABHEHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.

IIpruMmeHenne ypaBHEHMM, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMAaTHYECKUX
3aJa4 M 3aJa4 M3 pas3iMYHbIX 00JIacTell HAyKH W PEaJbHOM KU3HHU, WHTEpIpeTalus
MTOJYYEHHBIX PE3YJIBTATOB.

DYyHKIUHN U TPAPUKU

I'padpux kommosuruu ¢yHkumid. ['eomeTpuueckre oOpa3bl ypaBHEHHH W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.



Tpuronomerpuyeckue PyHKIIUU, UX CBOMCTBA U IpaUKH.

['padprueckue MeToabl pelieHus: ypaBHEHU U HEpaBEHCTB. ['paduyeckrue METO b
pelIeHns 3a1a4 ¢ mapameTpaMu.

Hcnonp3oBanne TpadukoB (DyHKIMA a7 WCCICAOBAHMS  TPOIECCOB U
3aBHCHMOCTEH, KOTOpbI€ BO3HHKAIOT MpU pEHICHHH 3a7ad M3 JPYruX Y4eOHBIX
IPEAMETOB U PEATTbHOM KU3HMU.

Hayajna MaTeMaTH4eCcKOro aHajamn3a

[IpumeHeHne NPOU3BOMHOM K HCCIEAOBAHUIO (PYHKIHMA HAa MOHOTOHHOCTh U
skcTpeMyMmbl. HaxoxkneHre HauOOJIbIIEr0 M HAaMMEHBIIEr0 3HAYEHUN HENpEepbIBHON
(GyHKIIUM Ha OTpE3Ke.

[IpumeHeHne NOpPOU3BOAHOM [ HAXOXKICHUS HAWIYYIIETO pEIICHHS B
NPUKIIAIHBIX 3aJa4aXx, JJIs ONMPEAEIICHUSI CKOPOCTU U YCKOPEHHUS Mpolecca, 3aJaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpa3Has, OCHOBHOE€ CBOWMCTBO  mepBooOpa3HbiX. IlepBooOpa3Hbie
arieMeHTapHbIX QyHkuni. [IpaBuia HaxoXIeHUs IEpBOOOPa3HBIX.

WNurerpan. ['eomerpuyecknid cmbIc HHTErpajia. BeluuciaeHue onpeneiaéHHOro
uHTerpana no gpopmyne Hetotona-Jleitonuna.

[IpuMeHeHre uHTerpana A HaXOXKACHUs TUIOMAAel mIOCKUX GUryp u o0bEMOB
r€OMETPUYECKHUX TEII.

[Ipumepst  pemennit  nuddepeHIHaIbHBIX — ypaBHEHUNH. MaTteMaTtudyeckoe
MOJIETTUPOBAHUE PEAIbHBIX MPOLIECCOB C MOMOILIBIO TU((HEepeHIINATbHBIX YPAaBHEHHIA.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA YYEBHOI'O KYPCA
«AJITEBPA n HAYAJIA MATEMATHYECKOI'O AHAJIU3A»
(YIJAYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBIIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCcKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKONW TMO3WIMKA OOYYaromerocs Kak aKTHBHOTO H
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIeCTBa, MPEACTAaBICHUE O MATEMaTHYCCKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYP, SBJICHUM, TPOLIEAYP IPak1aHCKOTO
oO1mecTBa (BBIOOPHI, OMPOCHI U JIPYroe), YMEHUE B3aUMOACHCTBOBATH C COLIUATBLHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX QYHKIIUSIMH H Ha3HAUCHHUEM;

2) NaTPHOTHYECKOTO BOCTIUTAHUS:

c(hOPMHUPOBAHHOCTh POCCUMCKON Tpa»KAaHCKONM UIACHTUYHOCTH, YBAXKEHUS K
MPOIJIOMY W HACTOSIIIIEMY POCCHUUCKOW MaTeMaTHKH, I[EHHOCTHOE OTHOIIEHUE K
JOCTIKEHUSIM POCCUMCKMX MaTeMaTUKOB W POCCHUICKONW MaTeMaTUYeCKOW MIKOJIbI,
WCITOJIB30BAaHUE ATUX JOCTIKCHHUM B IPYTUX HayKaX, TEXHOJOTUAX, Chepax SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HaHWE JIyXOBHBIX IIEHHOCTEH POCCUICKOTO Hapoja, cHOpMUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHHUS, ATHUYECKOTO TOBEICHUS, CBSI3aHHOTO C MPAKTHYECKUM
MPUMEHEHUEM JOCTIKCHUM HAyKH U JEATEIHHOCTHIO yUEHOTO, OCO3HAHHE JIMYHOTO
BKJIaJIa B MIOCTPOCHNE YCTOWYUBOTO OYTyIIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYass JCTETHKY MaTEeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ay, PEIICHUN, PACCYKIEHUW, BOCIPUUMYUBOCTH K
MaTeMaTHYECKUM acTIeKTaM Pa3IM9HBIX BUJIOB HCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh YMEHHS MPUMEHITh MaTeMaTHYEeCKUE 3HAHWUS B HHTEpecax
3I0pOBOTO W 0Oe€30MacHOro oOpa3a >XW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (37I0POBOE MHUTaHWE, COAJTAaHCUPOBAHHBIA PEXKUM 3aHATHUM M OTIbIXa,
perynspHas pu3nyeckas akTUBHOCTB), (PU3NUECKOE COBEPIIICHCTBOBAHNE MPU 3aHATHIX
CIIOPTHUBHO-03/I0OPOBUTEIBLHON IEATEILHOCTBIO;

6) Tpy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYJZly, OCO3HAHUE IIEHHOCTU TPYAOTIO0HS, HHTEPEC K Pa3InYHBIM
chepam TmipodeCcCUOHAILHONW JCSATEILHOCTH, CBSI3aHHBIM C MaTeMaTUKOW u eé
MIPWIOKEHUSIMHA, YMCHHE COBEpINATh OCO3HAHHBIA BBIOOp Oymymiei mnpodeccru u
peann30BbIBaTh COOCTBCHHBIC J>KM3HCHHBIC TUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTUYeCKOMY OOpa30BaHHUIO U CaMOOOPa30BAaHUIO HA MPOTSKEHUU BCEU KHU3HHU,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU MPAKTUYECKUX 3aJ1a4 MATEMaTHYECKOMN
HaIPaBJICHHOCTH;



7) 3K0JI0rH4eCKOr0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH IKOJIOTMYECKON KYJIbTYpbl, TOHUMAHUE BIMUSHUS COLIMATIBHO-
SKOHOMHMYECKHX IPOLECCOB HA COCTOSSHUE NPUPOJHOM M COLMAIBHOM Cpenpl,
OCO3HaHWE TJIOOATBHOTO XapakTepa OJKOJOTMYECKUX MpoOJieM, OpHEHTalus Ha
MIPUMEHEHNE MAaTEMAaTUYECKUX 3HAHWM JJI pelIeHHs 3a7ad B 00JacTH OKpyKarouen
Cpedbl, IUIAHUPOBAaHUE IIOCTYNKOB M OLEHKM HMX BO3MOXHBIX TOCIEICTBUN IS
OKpY’KaroILEH Cpe.Ibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU U OOLIECTBEHHOM NPAKTUKH, IOHUMAaHWE MAaTEMAaTHYECKOW HAyKH Kak
cdephl YeIIOBEUECKON IESITEIbHOCTH, ATANOB €€ Pa3BUTHS U 3HAYUMOCTH VISl PA3BUTHS
UMBWJIN3ALUH, OBJIAJICHUE SI3BIKOM MAaTEMAaTUKU W MAaTEMAaTHYECKOM KYJIbTYpOul Kak
CPEICTBOM  IMO3HAHHMS  MHpPA, TOTOBHOCTb  OCYHIECTBJISTH  HPOEKTHYIO  H
MCCJIEI0BATENbCKYIO IESITEIbBHOCTh UHANBUIYAJBHO U B TPYyIIIIE.

METAITPEAMETHBIE PE3YJIBTATBI
Ilo3HaBaTeJbHBbIC YHUBEPCATbHBIC YUeOHbIC 1efiCTBUSA

ba3oBble jjornyeckue 1eicTBUA:

BBUSIBIIATH W XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKK MAaTEMaTUYECKUX
O0OBEKTOB, MOHATUH, OTHOIICHHH MEXIYy IMOHATUAMH, (POPMYJIHMPOBATH OINPEACICHUS
MOHSITUHM, YCTaHABJIMBATH CYIIECTBEHHBIM MPHU3HAK KJacCU(UKAIIMU, OCHOBAHUS IS
0000IIEHHS U CPaBHEHUS], KPUTEPUH ITPOBOAMMOIO aHAJIN3a;

BOCIIPUHUMATh, (POPMYIUPOBATH U MPEOOPA30BBIBATH CYXKACHUS: YTBEPAUTEIbHBIE
Y OTpULIATETbHBIEC, €MUHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBIISITh MAaT€MATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTHUBOPEYUS B
(dakTax, MaHHBIX, HAONIONCHUSIX W YTBEPKICHUAX, TNpeIIaratb KpUTEpUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U IPOTUBOPEY U,

JenaTb BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTUKHM, JEAYKTHUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHH 110 aHAJIOTUH;

OPOBOJUTH CAMOCTOSATENIBHO JOKAa3aTeIbCTBA MATEMAaTHYECKUX YTBEPKICHHIM
(npsiMble ¥ OT TPOTUBHOTO), BBICTPAUBATh APTYMEHTAIIMIO, NMPUBOJUTH MPUMEPHI H
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BHIBO/IbI;

BBIOMpATh CcrOcOo0 penieHus yueOHOM 3a1aun (CpaBHUBATH HECKOJIBKO BapHUaHTOB
pelieHus, BHIOMpaTh HauboJee MOAXOIAUIMN ¢ YYETOM CaMOCTOSITENIbHO BBIJIETIEHHBIX
KPUTEPUEB).

ba3oBble ucciaenoBaregabcKue 1eHCTBUA:

UCIIOJIb30BaTh BONPOCHI KaK MCCIEIOBATEIbCKUNA HWHCTPYMEHT IO3HAHMS,
(bopMyIupoBaTh BOMPOCHI, (PUKCUPYIOIIHE MPOTUBOpPEUYUE, MPOOJIeMy, YCTaHABIMBATh
UCKOMOE€ U JlaHHO€, (OpPMHpPOBATH THUIIOTE3Y, APTyMEHTUPOBATH CBOIO MO3UIIMIO,
MHEHUE;



IPOBOJUTH CAMOCTOSITENBHO CIUIAHUPOBAHHBIN JKCIEPUMEHT, MCCIEIOBAHUE IIO
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro oOOBEeKTa, SIBJIEHHs, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSTENIbHO (OpMyIMpOBaTh OOOOIIEHWST W BHIBOABI IO pPE3yJIbTaTaMm
MIPOBENEHHOIO HAOJIOEHHUSA, UCCIEAOBaHUs, OLICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX
pE3yJIbTaTOB, BHIBOJOB U 00OOLICHMI;

IPOTrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IpoLEecca, a TakKe BbBIABUIATh
IIPEAIIOJIOKEHHUSI O €T0 PA3BUTUU B HOBBIX YCIOBUSAX.

Pabora ¢c nuHpopmanueii:

BBISBJIATH JeUUUTH WH(OpPMALMU, AAHHBIX, HEOOXOIAMMBIX [JIsi OTBETa Ha
BOIIPOC U IS PELICHUS 3a1a4H;

BbIOMpaTh MH(GOPMALMI0O U3 HMCTOYHHUKOB pA3JIMYHBIX THUIIOB, aHAJIU3UPOBATh,
CUCTEMATU3HPOBATh W UHTEPHPETUPOBATH MH(POPMALMIO PA3IMYHBIX BUAOB U (Hopm
IIPEACTABIICHHUS;

CTPYKTYpUpPOBaTh HWHGOPMAIUIO, TNPEACTABIATh €€ B pazIu4HbIX (opmax,
WUTIOCTPUPOBATH IpapuuecKy;

OLICHMBATh HAAEKHOCTh MH(MOPMAIMK 110 CaMOCTOSITENIbHO CPOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC y4eOHbIE JeHCTBUSA

Oo0wmenue:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHUSIMH U
LEeIsIMU OOILEHUs, ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOYKY 3PEHUSI B YCTHBIX U
IMACbMEHHBIX TEKCTAX, AABaTh MOACHEHUS 0 X0y PEUIEHUS 3aJa4, KOMMEHTHPOBATH
ITOJTYyYEHHBIA PE3yJIbTaT;

B XO0J€ OOCYXJEHMsS 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYXIaeMOW TEMBI,
npo0JieMbl, peliaeMoil 3a1ayuu, BHICKA3bIBaTh HJIEH, HalleJIEHHbIE HAa MOUCK PELICHMUS,
CONOCTABJIATh CBOM CYXIEHHUS C CYXICHUAMU JAPYIMX YYaCTHHKOB JUajora,
OoOHapyKUBaTh pa3IMuue U CXOACTBO IMO3ULIMMA, B KOPPEKTHOU PopMe HopMyaupoBaTh
pa3HoOrIacus, CBOM BO3PAXKEHNU,

IPEACTABIATh PE3yJbTAaThl PELICHUs 3a4ayd, OKCIEPUMEHTA, HCCIEAOBaHUS,
IPOEKTa, CaMOCTOATEIbHO BBIOMpaTh (OpMarT BBICTYIUIEHUS C Y4Y€TOM 3ajad
MPE3EHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PeryisiTuBHBIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

COCTaBIISITh IJIaH, QJITOPUTM pEIICHUs 3aJaud, BBHIOMpATh CIOCOO pEIIeHUs ¢
Y4ETOM HMMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOW MH(POpPMALIUU.

CaMOKOHTPOJIb, JMOUMOHAJIbHBIN HHTEJLJIEKT:



BJIaJIETh HaBBbIKAMH IO3HABATEIbHOW PEQIIEKCUU KaK OCO3HAHUS COBEPILAEMbIX
JNEUCTBUA M MBICIHMTENIBHBIX IPOLIECCOB, MX PpE3yJbTAaTOB, BIAJETh CIOCOOaAMU
CaMOITPOBEPKH, CAaMOKOHTPOJISI Tpoliecca M Pe3yjbTaTa PEIICHUS MaTeMaTU4YECKOU
3a/1a4y;

NPEIBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTHh IPH PEUNICHUH 3aJa4u,
BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTh Ha OCHOBE HOBBIX OOCTOATENHCTB, JAHHBIX,
HaWJCHHBIX OIMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pE3yJbTaTa LEIH U YCIOBUAM, OOBSCHATH HPUYUHBI
JOCTH)KEHUSI WM HEJOCTHKEHHUS pEe3yJbTaTOB JEATEIbHOCTH, HAaXOIUTh OILIUOKY,
JaBaTh OLIEHKY NIPHOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITEJILHOCTD:

NOHUMATh W WCIOJb30BaTh NPEUMYLIECTBA KOMAHIHOM W WHAWBUIYaJIbHON
paboOThl MpU pElIeHUH Y4€OHBIX 3a7ad, MPUHUMATh LEIb COBMECTHOU AESATEIbHOCTH,
IJIAaHUPOBATh OPraHU3alMI0 COBMECTHOM paloThl, pacnpenensiTh BUAbl padoT,
JOTOBapUBaThCs, OOCYXJaTh MpPOLECC M pe3yiapTaT padoThl, 00001aTh MHEHHUS
HECKOJIbKUX JIIOJIEH;

y4acTBOBaTh B TPYIIOBBIX (opMax paboTel (00CyXkJaeHusi, OoOMEH MHEHU,
«MO3TOBBIE IITYPMbI» W HHBIC), BBIMNOJHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH
CBOU JIEWCTBHS C IPYTHMMH YIE€HAMH KOMAaHJbI, OLICHUBATh KayeCTBO CBOErO0 BKJIA/NA B
001U IPOYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YHACTHUKAMU B3aUMOJICHCTBUS.
HPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 kjacce oOydarolmuidcsl TMOJIYYUT CIEAYIOIIUE
MpEeAMETHBIEC PE3YJIbTATHI MO OTAEIbHBIM TeMaM padoueil mporpaMMbl y4eOHOro Kypca
«Anrebpa 1 HayaJla MaTEeMaTUYECKOTO aHATTU3a:

Yucia v BBIYUCTICHUSA:

cBOOOZIHO ONEpUPOBAaTh MOHATUAMU: PALMOHAIBHOE YHCIO, OECKOHEUYHas
NepuoInyecKast 1poOb, MPOLIEHTHI, HPPALMOHAIBHOE YU CIIO, MHOKECTBA PALlMOHAIBHBIX
Y JEMCTBUTENBHBIX YHCEI, MOAYJIb JEUCTBUTEIBHOIO YNCIIA;

IPUMEHSTh IPOOU U MPOIEHTHI JIJISl PEIICHUS MPUKIAAHBIX 3a/1ay U3 Pa3IMYHbIX
OTpacier 3HaHUU U PeaJbHOW KU3HU;

NPUMEHSTh TMPUOIKEHHBIC BBIYMCICHUSA, TMPaBWIA OKPYTJICHUS, MPUKUIKY U
OILIEHKY PE3YJIbTaTa BBIUYNCIICHUN;

CBOOOJIHO OMEpUPOBATh MOHATUEM: CTEIIECHD C LIEJIBIM MMOKa3aTeJIeM, HCIIOIb30BATh
MOAXOSNIYI0 (OpMYy 3amUCU JEHCTBUTEIBHBIX YHUCEN ISl PEIICHHS] MPaKTUYECKHUX
3a/1a4 U NMPEJCTABICHUS JaHHBIX;

CBOOOJHO ONEPUPOBATH TMOHITHEM: apU(PMETHUECKU KOpEHb HaTypajabHOU
CTEIICHH;

CBOOOJIHO OIEPUPOBATH MOHATUEM: CTETIEHb C PALlMOHAIBHBIM [TOKA3aTENIEM;



CBOOOJHO  OMEPUPOBATH MOHATUSAMHU: JorapupM 4KClA, JAECITHUYHBIE U
HaTypajbHbIE JIOTApU(MBI;

CBOOOJTHO OMEpUPOBATh TMOHSATUAMH: CHUHYC, KOCHUHYC, TaHTE€HC, KOTaHTEHC
YUCJIOBOTO apryMEHTAa;

ONEPUPOBATh TMOHATHUSAMH: APKCUHYC, APKKOCMHYC M AapKTAaHI'€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO OMEpPUPOBATh MOHITHSIMH: TOXKIECTBO, YpaBHEHHE, HEPaBEHCTBO,
PABHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

MPUMEHATh  Pa3jMYHbIE METOJbl pEUNIEHUS PALHMOHAJIBHBIX U  JPOOHO-
PAlMOHAIIBHBIX YPABHEHU, IPUMEHSITh METOJ UHTEPBAJIOB JJIs1 PEIICHUSI HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH TMOHATUSMU: MHOTOWIEH OT OJHOM IepeMEeHHOH,
MHOTOWIEH C LEJbIMU KO3(PUIMEHTaMU, KOPHU MHOTOWIECHA, NMPUMEHATH JEJIECHUE
MHOT'O4JIEHa Ha MHOTOYJIEH C OCTaTKOM, TeopeMy be3dy u teopemy Buera qns pemenuns
3a/ay;

CBOOOZIHO ONEpUPOBATh MOHATHUAMHU: CUCTEMA JIMHEWHBIX YpaBHEHWH, mMaTpuua,
ONPENEIUTENIb MATPULBI 2 X 2 U €ro FreOMETPUUYECKUN CMBICII, UCIIOJIb30BaTh CBOWCTBA
ONpENENUTEN 2 X 2 I BBIYMCIEHUS €0 3HAYCHHWsI, IPUMEHATh ONPEACIUTENN IS
pElICHNsT CHUCTEMBI JIMHEMHBIX YPaBHEHUH, MOJEIHMPOBATH PEAIBHBIE CHTYallMU C
IIOMOLIBIO CUCTEMBI JIMHEWHBIX YPaBHEHUH, HCCIEAOBAaTh IIOCTPOCHHBIE MOJCIH C
IIOMOIIBIO MATPUI] ¥ ONPEIEINUTEIICH, UHTEPIIPETUPOBATH I10JyYECHHBIN pE3yJIbTar,

MCII0JIb30BaTh CBOMCTBA JEHUCTBUI C KOPHAMU AJI IPeoOpa30BaAHMS BhIPAKEHUM;

BBINIOJIHATHh MPE0OpPa30BaHUsI YUCIIOBBIX BBIPAXKEHUHM, COJAEPXKAIIUX CTENEHH C
palMOHAIIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BaTh CBOMCTBa JOrapudMOB MJisi MpeoOpa3oBaHUs JIOTapu(PMHUUECKUX
BBIPAKECHU;

CBOOOJHO OINEpUPOBATh TMOHATHSAMHU: HPpPALMOHAIbHbBIE, [OKa3aTeIbHbIE H
norapu(MHUUYECKHEe YpaBHEHMS, HAXOJUTh WX PEUIEHUS C MOMOIIbI0 PABHOCUIIBHBIX
IIEPEX0JI0B WIIA OCYIECTBIISAS IPOBEPKY KOPHEM;

OPUMEHATh OCHOBHBIE TpPUTOHOMETpUYecKue (OpMynbl i NpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUN;

CBOOOJIHO ONEPUPOBATH MOHATUEM: TPUTOHOMETPUUECKOE YPAaBHEHHUE, IPUMEHSATh
HeoOxoaumble (GOpMYJbl JJI PEIICHHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
YpPaBHEHUH;

MOJIETTUPOBATh pealibHble CUTYal[MH Ha S3bIKE alreOpbl, COCTABISATH BBIPAKEHUS,
YpPaBHEHMS, HEPABEHCTBA [0 YCJIOBHUIO 33Ja4M, UCCIENOBATh MOCTPOEHHBIE MOJAEIH C
MCIIOJIb30BAHUEM armapara ajreopsbl.

DYyHKIUU U TPAPUKH:



CBOOOMHO OIEpPUPOBATh TMOHATUSAMU: (YHKIUS, CIIOCOOBI 3anaHus (yHKIUH,
B3aUMHO OOpaTHbIe (YHKIIUU, KOMMIO3UIUs (GyHKIUH, rpaduk (YHKIUH, BBITIOIHATH
nJIEMEHTapHbIe MpeoOpa3oBaHus rpaduKOB QYHKIIHIHA,

CBOOOJTHO OIEPUPOBATH TMOHATHUAMH: O0JACTh OMNPEACICHUS W MHOXXECTBO
3HaYCHUN (PYHKIMH, HYJIH (PYHKITUU, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOMHO  ONEpUpPOBaTh TOHATUAMU: YETHBIE M HEUYETHBIE  (QYHKIUH,
nepuoanyeckue (QYHKIUH, TPOMEXYTKH MOHOTOHHOCTH (DYHKIIMH, MaKCUMYMBI H
MUHUMYMBI ~ (YHKIIMW, HauOOJbIllee W HAaWMCHbIIee 3HauyeHWe QYHKIUA Ha
MIPOMEKYTKE;

CBOOOJHO OMEpUPOBATh TMOHATHUSMHU: CTeTICHHAs (YHKIMS C HATypaJIbHBIM H
IIeJIBIM  TIOKa3aTesneM, TpaduK CTEMeHHOW QYHKIMM C HATypadbHBIM M  IEJIBIM
nokazateneM, Tpaduk KOpHS N-Oi CTemeHW Kak (yHKIUHM OOpaTHOM CTENeHu ¢
HaTypaJIbHBIM TIOKa3aTeleM;

OTICpUPOBATh TOHATHSIMH: JIMHCWHAs, KBaJApaTWdHas M JIpOOHO-TMHEHHas
(yHKIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEOBAaHUE U MIOCTPOCHHE UX TPa(UKOB;

CBOOOJTHO OMEpUPOBATh TMOHATHUAMM: TIOKa3aTelibHas U JorapudpMuyeckas
byHKIMM, WX CBOWCTBA W TpaduKH, HCIONB30BATh HUX TpapuKd IS PEIICHUS
YpaBHECHUM;

CBOOOJHO  OMEPUPOBATH  MMOHATHUSAMH: TPHUTOHOMETPUYECKAs  OKPY)KHOCTD,
ornpe/ereHue TPUTOHOMETPUUECKUX (PYHKIIUNA YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh TpaduKu PYHKIUHN JIJIs1 UCCIIEIOBAHUS MPOIIECCOB U 3aBHCHUMOCTEN
MIPU PEIICHUHW 33Jad M3 APYTHX y4eOHBIX MPEAMETOB M PEaJbHOW >KU3HH, BBIPAXKaTh
(dhopMyIamMu 3aBUCUMOCTH MEKy BEIIMUNHAMU;

Hauyajna maTeMaTH4YeCKOro aHaJIM3a:

CBOOOJTHO OIMEpUPOBATh TMOHATHUSMHU: apudMeTHueckass U TeOMeTpUYecKas
nporpeccusi, OECKOHEYHO YOBbIBaOIIas Te€OMETpUYEeCKas NPOrpeccHsi, JTUHEHHBIA U
OKCIIOHCHIIUAIILHBIN POCT, (OpMysa CIOXHBIX TPOIEHTOB, UMETh MPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIb30BaTh TMPOTPECCHM Il PEIICHHS pPealbHbIX 3aJa4 MPUKIAIHOTO
XapaKkTepa;

CBOOOJTHO ONEPUPOBATH MOHATHUSIMU: TOCIEIOBATEIHLHOCTh, CIOCOOBI 3aJaHUs
MOCJIETIOBATEILHOCTEH, MOHOTOHHBIE 1 OTPAHMYCHHBIE TIOCIICIOBATEIPHOCTH, TIOHUMATh
OCHOBBI 3apO’KJICHUST MAaTEMAaTHYECKOTO aHallu3a KaK aHaln3a OECKOHEUHO MaJbIX;

CBOOOJTHO OTEPHUPOBATH MOHITHAMU: HEMPEPBhIBHbIC (YHKIIMHA, TOYKH DPa3pbiBa
rpaduka QyHKINH, aCUMIITOTH rpaduka QyHKITUY;

CBOOOJHO OIEPUPOBATH TMOHATHEM: (YHKIMSA, HEMpephIBHAS Ha OTPE3Ke,
MIPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKITUHN IS PEIICHUS 33714,

CBOOOJTHO OMEpPUPOBATH MOHATHUSIMHM: TIEpBas W BTOpPas MPOU3BOJHBIC (DYHKIIHH,
KacatelbHas K Tpaduky QyHKIUY;



BBIYKCIIATH IIPOU3BOJHBIE CYMMBI, IIPOU3BEACHUS, YACTHOIO U KOMIIO3ULIUN JBYX
(GyHKIUi, 3HaTh IPOU3BOJIHBIE AJIEMEHTAPHBIX (PYHKIIMIA;

UCIOJIb30BaTh T€OMETPUUYECKUN U PUINYECKUI CMBICI IPOU3BOIHOM AJIsl PELLICHUS
3az1ay.

MHoKecTBa M JIOTHKA:

CBOOO/IHO OIIEPUPOBATH MOHATUSAMU: MHOKECTBO, OIIEpALIUU HAJl MHOKECTBAMU;

UCIIOJIB30BaTh TEOPETHUKO-MHOKECTBCHHBIN amnmapar il OINHUCAHMS PEabHBIX
IIPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]1a4 U3 APYTUX yUYEOHBIX MTPEIMETOB;

CBOOOJIHO OMNEpUPOBATH TMOHATUSIMHU: ONpEICICHUEe, TeopemMa, ypaBHEHHUE-
CJIEICTBHE, CBOWCTBO MATEMAaTHYECKOrO0 OOBEKTa, JOKA3aTEIbCTBO, PABHOCHJIBHBIE
YPaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kuacce oOydaromuiics MOIYYUT CIEAYIOLIUE
MpEeAMETHBIE PE3YJIbTATHI MO OTAEIbHBIM TeMaM padoydeil mporpaMMbl y4eOHOTO Kypca
«Auredpa 1 HayaJla MaTEMaTHYECKOTO aHATTU3a:

Yucia 1 BIYUCICHHUSA:

CBOOOZHO OINEpUPOBaTh MOHATHSAMH: HAaTypalbHOE M LEJIO€ YUCIO, MHOXKECTBA
HaTypaJIbHBIX M LIEJIBIX YHCENl, UCIIOJIb30BaTh IPU3HAKH JI€IUMOCTH LenbIx ynces, HO/|
1 HOK HarypanpHBIX 4nCel 11 peIIeHUs 3a/1a4, IPUMEHSTh anroput™ EBknuaa;

CBOOOJIHO OIEPUPOBATH MOHATUEM OCTATKa IO MOJYJIIO, 3aIIMChIBATh HATypaJbHbIE
YHUCia B Pa3JIMYHBIX [IO3ULIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOZIHO OMNEpPUPOBaTh MOHATHUAMU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMILJIEKCHBIX YHCEJ, MPEACTABISATh KOMIUIEKCHBIE YHCJIa B alreOpanyeckod u
TPUTOHOMETPHUUECKOW (opMe, BBIONHATh apU(PMETHUUECKHE OMNepalud C HUMU U
M300pakaTh HA KOOPJAMHATHOM MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOZIHO OINEpUpPOBaTh MOHATUSMU: HUpPpPALMOHAIbHbIE, IIOKA3aTENbHbIE W
norapu(pMHUUECKHEe HEPABEHCTBA, HAXOJUTh MX PEIICHUS C MOMOUIBI0 PABHOCUIIBHBIX
IIEPEXO0/IOB;

OCYIIECTBIISATH OTOOP KOPHEN NPU PEIIEHUH TPUTOHOMETPUUECKOTO YPaBHEHNUS;

CBOOOZIHO  OMNEpUpOBaTh  IOHSATHEM  TPUTOHOMETPHUUECKOE  HEPABEHCTBO,
OPUMEHATh  HeoOXoAumble  (GOpMysbl I pEIIeHHs  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJITHO OIEpPUPOBATH MOHATHSIMHU: CUCTEMA M COBOKYIHOCTb YpPaBHEHUU U
HEPABEHCTB, PAaBHOCWIIBHBIE CHUCTEMBl W CHCTEMBI-CIIEICTBUSA, HAXOAUTH PELICHUS
CUCTEMBI M COBOKYIIHOCTEH palHMOHAJIBHBIX, WPPALUOHAIBHBIX, II0KA3aTEJIbHBIX U
norapu(pMHUYECKUX YpaBHEHUN U HEPABEHCTB;

penaTh palroHalbHbIE, UppallMOHATIbHBIC, MOKa3aTeIbHbIC, JIOTApU(PMUUECKUE U
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COAEPKAIIME MOLYIIN U NTapaMETPhI;



OPUMEHATh TpauuecKue METOIbl IJsl PEIICHUs YPABHEHUM M HEPaBEHCTB, a
TaK)Ke 3a7a4 ¢ IapaMeTpamy;

MOJIEIMPOBAaTh PEAJbHBIE CUTYallMM Ha SI3bIKE ajareOpbl, COCTABIATh BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA M MX CHUCTEMBI II0 YCIOBHIO 3a/Jauyd, MCCIEI0BATh
IIOCTPOEHHBbIE MOJIEIN C HCIOJIB30BAHMEM ammnapara aiareOpbl, WHTEPHPETUPOBATH
HOJyYEHHBIN pe3ysIbTart.

DOyHKUUM U rpaduku:

CTpOUTh TpaduKd KOMIIO3UIMK (YHKIMHA C TOMOIIBI0 3JIEMEHTApHOTO
MCCJIETIOBAaHMSI U CBOMCTB KOMITIO3UIIUU ABYX (PYHKIIHIA;

CTPOUTh T€OMETpPUYECKHE O0pa3bl ypaBHEHUN M HEPABEHCTB Ha KOOPAMHATHOU
IUIOCKOCTH;

CBOOO/IHO ONEPUPOBATh MOHATUAMU: TpaUKU TPUTOHOMETPUUECKUX (PYHKIIHII;

MPUMEHSATH (PYHKIMH 1711 MOJICIIMPOBAHUS U UCCIIEIOBAHUS PEATbHBIX IPOLIECCOB.

Havana mareMaTH4ecKoro aHajiusa:

UCIOJIb30BaTh MPOU3BOJHYIO JJII MCCIENOBaHUS (PYHKIMH Ha MOHOTOHHOCTh U
KCTPEMYMBI;

HaXOAWTh HauOOJbIlIee M HaWMEHbIIEEe 3HAYEHUS (PYHKIMHM HENpephIBHONW Ha
OTpE3KE;

UCIIOJIb30BaTh MPOM3BOJHYIO JUISI HAXOXKIEHUS HAWIY4YIIEro peleHus B
IIPUKJIAAHBIX, B TOM YHUCJIE COLUAIbHO-DKOHOMUYECKUX, 3a7aydax, Uil ONpPEICICHUS
CKOPOCTH U YCKOpPEHUS Mpoliecca, 3aJaHHOro (hopMyioi min rpadukoM;

CBOOOJHO OMNEPHUPOBATh MOHATHUSIMU: MEPBOOOpaA3HAs, ONPENEAEHHBIM WHTErpad,
HaxoOJIUTh NEPBOOOPA3HBIE BJIEMEHTAPHBIX (PYHKUUMNA U BBIYUCIATH HMHTErpaig Mo
dhopmyne Herotona-JleitOuuiia;

HaXOAMTH IJIOLIAAN TUIOCKUX GUTYpP U 0OBEMBI TEN ¢ TOMOIIbIO UHTETpaa;

UMETh IMPEACTABICHHE O MAaTeMaTHUYeCKOM MOJEIMPOBAHUM Ha IIPUMEPE
cocTaBiieHus TudepeHnaNbHbIX YPAaBHEHHI;

pemiaTh MNPUKIATHBIE 3a/adyd, B TOM YHCIE COLHUAIBbHO-DKOHOMHYECKOTO U
(bu3MYECKOT0 XapaKkTepa, CpeICTBAMU MaTEMaTHYECKOT0 aHaIu3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
KoumnuectBo yacos DJIEeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM
. R Beero Kontpoabnbie Ilpakruueckue (UH(ppoBbIe)
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcsl
MHOXECTBO NEUCTBUTEIIBHBIX YHCEIL.
MHorounensl. PaninoHanbHbIe ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
ypaBHEHUH
Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 1
L[eJIbIM TIOKa3aTesIeM
Apudmerndeckuii KOpeHb N-0if CTETICHHU. 15 1
HppanmonanbHble ypaBHEHUS
[TokazarensbHas pynkums. [lokasarenbHble 10 1
YpaBHEHUs
Jlorapudmuueckas GyHKIUS. 18 1
JlorapudmMuueckne ypaBHEHHs
TpuronomeTpruyeckue BeIpaxkeHUs U 29 1
YpaBHEHUs
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1
HenpepsiBable pyHkiuu. [IponszBoanas 20
[ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM
. I —— Beero Kontpoabnbie Ilpakruueckue (UH(ppoBbIe)
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchl
1 HccnenoBanne GyHKIHIA ¢ TOMOIIIBIO 29 1
MIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TpUTOHOMETPHUECKUX (HYHKIIHH. 14 1
Tpuronomerpuieckrue HepaBeHCTBA
4 HppanuoHaibHbie, TOKa3aTeIbHbIC U 24 1
norapuMUYECKHE HEPABCHCTBA
5 KomriekcHsie yncna 10
6 HarypanbHble u 1ienble yncna 10 1
CucTeMBbI pallMOHAILHBIX, HPPAIIHOHAITBHBIX
7 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 12 1
ypaBHEHUH
8 3amaqu ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 16 )
3HaHWUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
N KoumnuectBo yacos DJIEKTPOHHbBIE
n/-n Tema ypoka Beero Kourpoububle IIpakTHyeckue i[:;:ennﬂ uuppoBbIe
padoTbI padoThbI o0pa3oBaTte/ibHbIE
pecypcsl
1 MHOXeCTBO, Olepanuy HajJ MHOKECTBAMU U UX 1
CBOMCTBa
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHnne TeopeTHKO-MHOKECTBEHHOTO 1
amnmapara JJisl peleHus 3aaa4
Panmonaneueie yncna. OOBIKHOBEHHBIC U
4 JECATUYHBIC IPOOU, TPOLICHTHI, OECKOHEUYHbIE 1
MEPUOIUUECKHIE IPOOH
Pannonanbuelie yncna. OObIKHOBEHHBIE U
5 JECATHYHBIE TPOOH, MPOLIEHTHI, OECKOHEUHBIE 1
MEPUOIUUECKHE TPOOH
5 [Tpumenenue apobeli U MPOIEHTOB AJIs 1
pelIeHs TPUKIaJHbIX 3a7a4
5 [Ipumenenue qpobeit 1 MPOLEHTOB JIst 1
pelieHust MPUKIAIHBIX 3324
8 [ericrBuTenbHble yncia. PanmonanbHbie U 1
HPpAIMOHATILHBIE YHCIIa
9 ApudmeTndeckue oneparuu C 1
JEMCTBUTEIbHBIMU YU CIIAMU
10 Mopynpe JeMCTBUTEIBHOTO YHCIIA U €r0 1
CBOMCTBa
11 [TpuGnuxEHHbBIE BHIYNCIECHUS, TPaBHUIIa 1




OKPYTJICHUS, IPUKUJIKA U OIICHKA pe3yJbTaTa
BBEIYHCIICHUN

OCHOBHBIE METO/IbI PEIICHUS LIENBIX U IPOOHO-

12 palMOHAIbHBIX YPABHECHUN U HEPABEHCTB

13 OCHOBHBIE METO/bI PELLIEHUS LIENbIX U IPOOHO-
palMOHaIbHBIX YPABHEHUN U HEPABEHCTB

14 OCHOBHBIEC METO/IbI PEIICHUS LIENBIX U IPOOHO-
palOHaIbHBIX YPABHEHUN U HEPABEHCTB
MHorowieHsl OT OJHON IEpeMeHHOM. [lenenne

15 MHOT'O4YIEHA HA MHOT'OYJIEH C OCTaTKOM.
Teopema besy

16 MHorouieHsl ¢ LelbIMU KO3 UIIEHTaMH.
Teopema Buera

17 Pemenne cucreM NTMHENHBIX YPAaBHEHUI

18 Pemenne cucreM NTMHENHBIX YPAaBHEHUI
Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHUM.

19 Onpenenurens MaTpULbl 2X2, €ro
T€OMETPUYECKUM CMBICI U CBOMCTBA;
BBIYKCIICHUE €TI0 3HAYCHUS
Onpenenurens MaTpuibl 2X2, ero

20 T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIYKCIICHUE €TI0 3HAYCHUS

21 [IpuMeHeHne onpenenuTens s PeLeHNs
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

99 Pemenue npuknaaHbIxX 3a1a4 ¢ TOMOIIBIO
CHCTEMBI JINHENHBIX YPAaBHEHUN

93 Pemenue npuknaaHbIX 3a1a4 ¢ TOMOIIBIO

CUCTEMBI JINHEWHBIX YPAaBHEHUI




24

Kontponbnas pabdora: "PanmonanbHbie
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX YpaBHEHUI"

25

OyHKIMS, CIIOCOObI 3a1aHus (PYHKIIH.
B3aunmuo obparnbie pynkiun. Kommosumus

byHKIII

26

27

I'padpux Gyakmmu. SnemMeHTapHbBIC
npeoOpa3oBanus rpagukoB GyHKIUN
OO0nacTp ornpeeeHus: © MHOYKECTBO 3HAUCHHI

¢byukuun. Hynu ¢yakinuu. [IpomexxyTku 3Hak
HOCTOSTHCTBA

28

Yérusie n HeuéTHBIC GyHKIMU. [leproanueckue
¢ynkuuu. [IpoMexxyTku MOHOTOHHOCTH

byHKIIUN

29

MakcuMyMbI 1 MUHUMYMBI ()YHKITHH.
HauOoinsiee 1 HanMeHbllIee 3HAUYECHNE
(YHKIIMHM Ha IPOMEKYTKE

30

31

JluneitHasi, kBaapaTH4Has U APOOHO-TMHEHHAS
byHKIUN

DJIEMEHTAapHOE MCCIIEJOBAHUE U MTOCTPOEHUE
rpaduKoB 3TUX QyHKIUN

32

DeMeHTapHOe UCCIIEI0BaHNE U IIOCTPOCHUE
rpadukoB 3TuX QyHKUIMN

33

34

CrerneHn c LETBIM IT0Ka3aTeaeM. buaom
Hrrotona

CrerneHn c LETBIM IT0Ka3aTeaeM. buaom
Hrrotona

35

CrenenHast GyHKIUS C HATypalbHBIM U LIEJIBIM




nokasaresneM. E€ cBoiicTBa u rpaduk

KoHntpoinbnas padota: "CreneHnHas QyHKIuS.

3 E€ cBoiicTBa u rpaduk”

37 Apudmerndeckuii KOpeHb HATypaIbHOMN
CTEIICHU U €r0 CBOMCTBA

38 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

39 [TpeoOpa3oBaHus YUCIIOBBIX BBIPAXKEHUH,
COJIepIKalNX CTEIIEHU U KOPHU

40 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
COJIepKaluX CTENIEHU U KOPHU

41 [IpeoGpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
COJIepKalINX CTEIEHU U KOPHU

42 HppauuonaneHele ypaBHeHUs. OCHOBHBIE
METO/Ibl PEILIEHUS UPPALMOHATILHBIX YPaBHEHUM

43 HppanumonaneHble ypaBHeHUs1. OCHOBHBIE
METO/Ibl PEILIEHUS UPPALUOHAIIBHBIX YPABHEHUM

44 Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE
METO/Ibl PEIIEHUSI UPPALIMOHATILHBIX YPaBHEHUM

45 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT
VPPaLMOHATIBHBIX YPABHEHUN

46 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT
VPPALMOHAIIBHBIX YPaBHEHUI

47 PaBHOCHIIBHBIE TIEPEXO/IbI B PELLICHUT
UpPpalMOHATILHBIX YPAaBHEHHM

48 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT
VPPALMOHATIBHBIX YPABHEHUM

49 CaotlicTBa U rpaguK KOpHsI N-Oi CTENEeHH Kak




¢$yHKIMU OOpaTHOM CTENEHH C HaTypallbHbIM
HoKazaTeeM

CgoiicTBa u rpaduk KOpHS N-0i CTENEHN KaK

50 GYHKIIMM 00paTHOM CTENEHH ¢ HATypaIbHBIM
[I0Ka3aTesieM
Kontpoinbhas padora: "CBoiicTBa u rpadux

51 KOpHs N-oi crenenu. MppanroHanbHbIe
ypaBHEeHHUA"

59 CrermneHb ¢ paluOHATBHBIM MTOKA3aTeNeM U e€
CBOMCTBA

53 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEeM U €€
CBOMCTBA

54 CrerneHb ¢ paluOHAIBHBIM MTOKa3aTeNeM U e€
CBOMCTBA

55 [TokazarenbHast pyHKIIHA, €€ CBOWCTBA U
rpaduk

56 Ucnonb3oBanue rpaduka GyHKIUN A5
peueHusl ypaBHEHU I

57 Hcnonb3oBanue rpaduka GyHKINUN A7
peueHus: ypaBHEHU I

58 [ToxazarenbHble ypaBHEHUS. OCHOBHBIE
METO/Ibl PEIIEHNUS IOKA3aTENbHbIX YPaBHEHUN

59 [ToxazarenbHble ypaBHEHUSI. OCHOBHBIE
METO/Ibl PEIIEHNUs TOKa3aTEeNbHbIX YPaBHEHUN

50 [loka3zarenbHble ypaBHeHUs. OCHOBHbIE
METO/Ibl PEILIEHNUS IOKA3aTENbHbIX YPaBHEHUN

61 KonTtponbHas padora: "[lokazaTensHas

¢ynkuus. [TokazarenbHble ypaBHeHUs"




62 Jlorapudm umncna. CoiicTBa jJorapudpma 1

63 Jlorapudm uucna. CoiicTsa gorapudpma 1

64 Jlorapudm umncna. CoiicTBa jJorapudpma 1

65 JlecaTu4HbIE U HATypaJIbHBIE JTOTApH(PMBbI 1

66 JlecsaTHuHbIC U HATYPAJIbHBIC JTOTaPHPMBI 1

67 [IpeoOpazoBanue BBIpAXKEHHIA, COACPIKALIIX 1
J0rapupMbl

68 [TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAILINX 1
JorapuMbl

69 [IpeobpazoBanue BeIpaKEHHA, COACPIKAIMX 1
norapudmbl

70 Jlorapudmmueckas pyHKIuUs, €€ CBOWCTBA U 1
rpaduk

71 Jlorapugmuueckas pyHKus, €€ CBONUCTBA U 1
rpaduk

79 Ucnonb3oBanue rpaduka GyHKIUN A5 1
peleHns ypaBHeHUH

73 Hcnons3oBanue rpaibmca GyHKIUY 1715 1
pelIeHus ypaBHEHHHA
Jlorapugmuueckue ypaBHeHUsl. OCHOBHBIE

74 METO/bI pelIeHus JJorapu(HMUIECKUX 1
yYpaBHEHUHU
Jlorapudmuueckue ypaBHeHHs. OCHOBHbIE

75 METO/IbI pelIeHus Torapu(HMUIECKUX 1
yYpaBHEHUN
Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE

76 METO/IbI PelIeHuUs JorapuGMUIECKUX 1

ypaBHEHUU




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

77 . 1
JOrapu(pMHUUECKUX ypaBHEHUIN

78 PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUT 1
norapu(pMHUECKUX YpaBHEHHMA

79 Kontponbnas padora: "Jlorapudmuueckast 1
¢dbynaknus. Jlorapudpmudeckue ypaBHeHHs "

80 Cunyc, KOCUHYC, TAHT€HC ¥ KOTAaHT€HC 1
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC 1
YHCIIOBOTO apTyMEHTa

82 ApPKCHHYC, apKKOCUHYC U apKTaHI'€HC 1
YHCIIOBOTO apryMeHTa

83 ApPKCHHYC, apKKOCHHYC ¥ apKTaHTeHC 1
YHCIIOBOTO apryMEHTa
Tpuronomerpuveckas OKpyKHOCTb,

84 orpezieieHue TPUTOHOMETPUUECKHUX (YHKIUI 1
YHCIIOBOTO apTyMEHTa
Tpuronomerpudeckas OKpyKHOCTb,

85 ofpeieieHne TPUTOHOMETPUUECKUX (DYHKIIMN 1
YHCIIOBOTO apTyMEHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

89 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1

90 [IpeoOpazoBanue TPUrOHOMETPHUUECKUX 1
BBIPAKECHUI

o1 [IpeobpazoBaHre TPUTOHOMETPUIECKUX 1

BBIPKECHUI




[IpeobpazoBanue TPUrOHOMETPUUECKUX

92 . 1
BBIpaXEHUI

93 [Ipeobpa3oBaHyue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

94 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUN 1

95 Pewienne TpUroHOMETpUYECKUX YpaBHEHUN 1

96 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUN 1

97 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1

98 Pemienne TpUroHOMeTpHUUECKUX ypaBHEHUI 1

99 Pemienne TpUrOHOMETPUYECKUX YPaBHEHHIHA 1

100 Pemienne TpUroHOMeTpHUUECKUX ypaBHEHUI 1
KonTtponpHas padora: "Tpuronomerpuyeckue

101 BBIPOKCHHS M TPUTOHOMETPUUYCCKHE 1
ypaBHeHuUs"
[TocnenoBaTebHOCTH, CLIOCOOBI 3 JaHUS

102 rociexoBarebHocTell. Meron 1
MaTeMaTHYECKOW MHAYKIUH
MOHOTOHHBIE B OTPAaHUYCHHBIC

103 MOCJIeI0BaTEIbHOCTH. VicTopus aHanm3a 1
OECKOHEYHO MaJIbIX

104 Apudmernueckas mporpeccust

105 I'eometpuueckas mporpeccust

106 BeckoneuHo yObIBaro1asi reoMeTpudecKas 1
nporpeccust

107 CymMa 6eckoHEeuHO yObIBaroIei 1
reOMEeTPUUECKON porpeccuu

108 JIuHeHbIN 1 SKCTIOHEHIMANBbHBIN pocT. Hucio 1




e. @opmyJia CIOKHBIX IPOLIEHTOB

JIvHEeHbIN U SKCHOHEHIMANIbHBIA pocT. Ynciio

109 1
e. @opmyJia CIIOKHBIX IPOLIEHTOB

110 Vcnonb30BaHue NPOrpeccuu AJIs perieHus 1
peabHbIX 33Ja4 IPUKJIaJHOIO XapaKTepa

111 KonTtponsHas padora: "[locinenoBarensHOCTH U 1
nporpeccun"

112 HenpepoiBHble GYHKIIUU U UX CBOWCTBA 1

113 Touka pa3pbeiBa. ACUMITOTHI TpaduKOB 1
byHKIMi

114 CBoiicTBa (hyHKIMI HETIPEPHIBHBIX HA OTPE3Ke 1

115 CaotiicTBa (hyHKIUI HEPEPHIBHBIX HA OTPE3Ke 1

116 Meroa MHTEPBAJIOB JUIsl PELICHUS HEPABEHCTB 1

117 Metoa HHTEPBAJIOB ISl pEIICHUS HEPABEHCTB 1

118 Meroa MHTEPBAJIOB JUIsl pELIEHUST HEPABEHCTB 1

119 [TpuMeHeHHEe CBOMCTB HEMIPEPBIBHBIX (YHKIUI 1
JUIsl peLIeHus 3a1a4

120 [IpumeHeHne CBONCTB HEMPEPHIBHBIX (DYHKIMI 1
JUIsl peLIeHus 3a1a4

121 [lepBas u BTOpast Npou3BOAHBIE PYHKIIUH 1

122 Onpez[eﬂeHH?, reOMETPHUECKUI CMBICTT 1
IPOM3BOIHOM

123 OHpC}IGJ‘IGHHf, (UBUIECKU CMBICIT 1
MIPON3BOTHOM

124 VYpaBHeHUe KacaTeNbHOU K rpaduKy QyHKIMU

125 VYpaBHeHUe KacaTeNbHOU K TpapuKy QyHKINN

126 [Tpon3BoIHBIC NIEMEHTAPHBIX (PYHKIINH




127 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIIUN 1
128 [TpousBoHast CYMMBI, TPOU3BEACHUS, YACTHOTO 1
¥ KOMITO3UINH (PYHKIIUN
129 [TpousBoHAst CYMMBI, TPOU3BEACHUS, YACTHOTO 1
Y KOMIO3UIMH (pyHKUINN
130 [IpousBoaHast CyMMBI, IPOU3BEICHHS, YACTHOTO 1
¥ KOMITO3UIMH (DYHKIUN
131 Kontponbnas padora: "[IponsBogHas” 1 1
132 [ToBTOpenue, 0600IICHNE, CHCTEMATH3AIUS 1
3HaHui: "YpaBHeHus"
133 [ToBTOpenue, 0600IICHNE, CHCTEMATH3AIUS 1
3HaHui: "OyHkiun"
134 HroroBast KoHTpoIbHAs paboTa
135 Hroroas xoHTpoapHas padbora
136 HOBTOPGHHG, 000011eHNe, CUCTEeMAaTU3aIlIs 1
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KIIACC

N KonuyecTBo yacos DJIeKTPOHHbIE
n/-n Tema ypoka Beero KonrTpoabubie IIpakTuueckue fl[:;‘?eﬂl/lﬂ uugpoBbIe
padoThI padoTshI o0pa3oBaTe/bHbIE
pecypcsl
1 [IpuMeHeHne npou3BOIHOMN K UCCIETOBAHUIO 1
(GyHKIIUI Ha MOHOTOHHOCTB M 9KCTPEMYMBI
5 [IpumeHneHne mporu3BOIHON K UCCIEI0BAHUIO 1
(GbyHKIIMI HA MOHOTOHHOCTh M 9KCTPEMYMBI
3 [IpuMeHeHne Mpou3BOTHON K UCCIIETOBAHUIO 1
(GbyHKIIMI HA MOHOTOHHOCTh M 9KCTPEMYMBI
4 [IpuMeHeHne npou3BOIHON K MCCIEAOBAHUIO 1
(GyHKIIUH HA MOHOTOHHOCTB Ml 9KCTPEMYMBI
5 [IpumeHneHne mporu3BOIHON K UCCIEI0BAHUIO 1
(GbyHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
5 [IpuMeHeHne Mpou3BOTHOM K UCCIIETOBAHUIO 1
(yHKIIMI HA MOHOTOHHOCTB U 9KCTPEMYMBI
7 Haxosxnenne HanOobI1ero 1 HAMMEHBIIETO 1
3HAYEHHS HEMPEPHIBHOM (PYHKIIMU HA OTPE3KE
8 Haxoxaenne HaubombIIero 1 HANMEHbBIIIETO 1
3HAYEHUS HEMPEPHIBHOM (PYHKIIUU HA OTpe3Ke
9 Haxosxnenne HanOobI1ero 1 HAMMEHBIIIETO 1
3HAYCHHS HEMPEPHIBHON (PYHKITUN HA OTPE3KE
10 Haxoxaenne HanuOoIbIIero 1 HANMEHBIIIETO 1
3HAYEHHS HEMPEPHIBHON (PYHKITUN HA OTPE3KE
1 Haxoxaenne HanuOombIIero 1 HAMMEHbBIIIETO 1
3HAYEHUS HEMPEPHIBHOM (PYHKIIUU HA OTpE3Ke
12 Haxosxnenne HanOobIero ¥ HAMMEHBIIIETO 1




3HA4YEHUs HeTPEPHIBHON (PYHKIIMH HA OTPE3KE

[IpuMeHeHne MPOM3BOTHOM JIJIs1 HAXOXKICHUS

13 HaWJTy4dlIero PelieHus B MPUKIIAIHBIX 3a/1a4ax

14 [IpumeneHne mpoOU3BOTHON I HAXOXKACHUS
HAWTYYILEro peleHus B IPUKIaTHbIX 3a7a4ax
[IpumeneHnne npou3BOIHOM ISl OIIPEACIICHUS

15 CKOpPOCTHU U YCKOPEHHS IIPOLIECCA, 3aJAHHOTO
dhopmynoit uiu rpagukom
[IpumeneHnne npou3BOHOM ISl OIIPEACIICHUS

16 CKOPOCTH U YCKOpPEHUS Mpoliecca, 3aJaHHOIO
dbopmyItoit wiu rpadpuKkoM

17 Kommnosurus ¢yHkimit

18 Komnozumus GyHKimit

19 Komnosurus ¢yHkimit

20 I'eomeTpuueckue oOpas3sl ypaBHEHUH Ha
KOOPJAMHATHOM MJIOCKOCTH

21 ['eomerpuueckue 0Opas3sl ypaBHEHUN Ha
KOOPJAWHATHOM TNIOCKOCTH

29 KontponsHas pabora: "HccnenoBanue
(GYHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

93 [lepBooOpazHas, OCHOBHOE CBONCTBO
NepBOOOPA3HBIX

24 [TepBooOpazHbIe AeMEHTAPHBIX (YHKITHA.
[TpaBuna HaXOXKIEHUS IEPBOOOPAZHBIX

o5 [TepBooOpasHbie deMEHTapHBIX (HYHKITUH.
[IpaBuiia HaX0XACHUS IEPBOOOPAZHBIX

26 Wurerpan. ['eomeTpruyeckuii cMbIC HHTErpajia




Beruucnenue onpenenéHHoro MHTerpaa 1o

21 dhopmyne HeroTona-JleiioHua

28 Beruucnenue onpenenéHHoro MHTerpaa 1o
dbopmynie Hetorona-Jlelioamma

29 [IpuMeHeHMe UHTErpana A HaXOXKACHUS
IUIOIIAAEH IIOCKUX GUryp

30 [TpumeHeHne UHTETpaa A1 HaXOXKACHUS
00BbEMOB reOMETPUYECKHX TEI

31 [Tpumeps! pemennii qudQepeHnraIbHbIX
YpaBHEHUU

39 [Tpumeps! pemenuit quddepeHnnaIbHbIX
ypaBHEHUH
MareMaTHueCcK0oe MOJICIIUPOBAHUE PEATTbHBIX

33 MIPOLIECCOB C MOMOIIBIO AU(HEepPCHIINATHEHBIX
ypaBHEHUH

34 Kontponbnas padota: "[lepBooOpaznas u
uHTerpan”

35 Tpuronomerpuueckue GyHKLIUHU, UX CBOICTBA
U rpaduKu

36 Tpuronomerpuyeckue GyHKINU, UX CBONCTBA
U rpaduKu

37 Tpuronomerpuyeckue GyHKINH, UX CBONCTBA
u rpaduKu

38 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA
U TpaduKu

39 Tpuronomerpuyeckue GyHKINH, UX CBONCTBA
U rpaduKu

40 OT160p KOpHEI TPUTOHOMETPHUUECKHUX




YPAaBHEHUH € ITIOMOILIBI0 TPUTOHOMETPUUECKOU
OKPY>KHOCTH

OT60p KOpHEH TPUTOHOMETPHIECKHUX

41 YPAaBHEHUH € ITOMOILIBI0 TPUTOHOMETPUUECKOU 1
OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YpaBHEHHUH C MTOMOIIBIO TPUTOHOMETPUUECKOU 1
OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHUX

43 yYpaBHEHUH C MOMOIIBbIO TPUTOHOMETPHUYECKON 1
OKPYKHOCTH

44 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB 1

45 Pemenre TpuroHoMeTpUYECKUX HEPABEHCTB 1

46 Pemenne TpuroHOMeTpUYECKUX HEPABEHCTB 1

47 Pemenne TpuroHoOMeTpUYECKUX HEPABEHCTB 1
KontponsHas padora: "['paduku

48 TPUTOHOMETPUUYECKUX (QYHKLIUH. 1
Tpuronomerpuueckue HepaBeHCTBA"

49 OCHOBHBIE METOJIbI PEIICHHSI TOKA3aTEIbHBIX 1
HEPaBEHCTB

50 OCHOBHBIE METO/IbI PELLICHHS TOKa3aTeIbHBIX 1
HEPaBEHCTB

51 OCHOBHBIE METO/IbI PELICHHS TOKa3aTeIbHBIX 1
HEPaBEHCTB

59 OCHOBHBIE METOJIBI PEIICHHSI TOKA3aTEIBLHBIX 1
HEPaBEHCTB

53 OCHOBHBIE METO/IbI PEeIICHUS 1

Jorapu(MUIECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI pCHICHUS

>4 Jorapu(MUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/BI PELLIEHUS
norapu)MIUYECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PELICHUS
Jorapu(MUUECKUX HEPABEHCTB

57 OCHOBHBIE METO/BI PELIEHUS UPPALIMOHATIbHBIX
HEPaBEHCTB

58 OCHOBHBIE METO/bI PELICHUS UPPALIMOHATbHBIX
HEPaBEHCTB

59 OcCHOBHBIE METOBI PELUICHUS UPPALIOHATBHBIX
HEPaBEHCTB

60 OCHOBHBIE METO/BI PELICHUS UPPALIMOHATbHBIX
HEPABEHCTB

61 I'paduueckue METOIbI pELICHUS
MppalMOHATIbHBIX YpaBHEHUI

62 I'paduueckue MeTo bl peleHus
HPPALMOHATIbHBIX YPaBHEHUN

63 I'padnueckue MeToabl pereHus
ITOKA3aTENIbHBIX YPAaBHEHUI

64 I'paduueckue MeTo bl peleHus
MIOKa3aTeIbHbIX HEPABEHCTB

65 I'paduueckue MeTOIbI peLICHUs
norapuMUYECKUX ypaBHEHUI

66 I'padnueckue MeToabl pemeHus
Jorapu(MUIECKUX HEPABEHCTB

67 I'paduueckue MeTO bl peLICHUs

Jorapu(MUIECKUX HEPABEHCTB




68

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U Jorapu(pMUIecKux
ypaBHEHUI

69

I'padmueckue MeToAbI pelieHUs
MOKa3aTeIbHBIX U JOrapu(PpMHIECKUX
YpaBHEHUU

70

71

72

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
HEPABEHCTB

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JorapupMUIecKux
HEPaBEHCTB

Kontponbnas padota: "HpparnmoHaibHbIe,
MOoKa3aTeabHbIe U IoTapuMuuecKue
HepaBeHCTBA"

73

KomrmiekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHUEcKast (popMbI 3arucu
KOMIIJIEKCHOTO YHCIIa

74

75

76

KommiekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHUECcKas (pOopMbI 3arucu
KOMITJIEKCHOTO YHCIIa

ApI/I(I)MeTI/ILIeCKI/IC orepanruu ¢ KOMIIJICKCHBIMU
qucjiaMu

ApI/I(bMeTI/ILICCKI/IC orepanru ¢ KOMIIJICKCHBIMU
qucjiaMu

77

78

N3o0pakeHne KOMIUJIEKCHBIX YHCes Ha
KOOPJMHATHOM TIOCKOCTH

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHUCCJI Ha




KOOPJAMHATHOW INIOCKOCTH

®opmyna Myaspa. Kopuu nN-oii crenenu u3

7 KOMILJIEKCHOTO YHCIIa

80 ®opmyna Myaspa. Kopuu nN-oii crenenu u3
KOMITJIEKCHOTO YuClia
[TpumMeHeHre KOMIUIEKCHBIX YMCET JUIS

81 pemeHust GU3NYECKUX U reOMETPUIECKUX
3ama4y

82 Konrtponsnas pabdora: "KommiekcHsie uncna"

83 HatypanbHble u 1ienbie uncna

84 HatypanbHble u Lienble uncia

g5 [TpumMeHeHre TPU3HAKOB ICIUMOCTH LEITBIX
qHCel

86 [TpuMeHeHre TPU3HAKOB IETMMOCTH IIEITBIX
qHCcen

87 [TpuMeHeHne NPU3HAKOB IETUMOCTH LIEITbIX
gucen: HOJl m HOK

88 [TpuMeHeHne NPU3HAKOB IETUMOCTH LIEITbIX
yucen: HOJl u HOK

89 [TpuMeHeHne TPU3HAKOB IETMMOCTH TIEITBIX
YHCEN: OCTATKU IO MOJTYJTIO

90 [TpuMeHeHne NPU3HAKOB IETUMOCTH LIEITbIX
YHCEN: OCTATKU IO MOJTYJTIO
[TpuMeHeHre TPU3HAKOB IETMMOCTH LENbIX

91 qucen: anroput™ EBkina uist pereHus 3aaau
B I[EJIBIX YHCIIAaX

92 KonTtponsHast padora: "Teopwust nenbix yncen”




93

Cucrema 1 COBOKYITHOCTh ypaBHEHUI.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEICTBUSA

94

Cucrema 1 COBOKYITHOCTh YpaBHEHUIA.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEACTBUSA

95

96

OCHOBHBIE METOZBI PELIECHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPAaBHEHUI

OCHOBHEBIE MCTO/bI PCHICHHA CUCTEM U
COBOKynHOCTGﬁ HppalOHAJIbHBIX ypaBHCHI/Iﬁ

97

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEW ITOKA3aTEIbHBIX YPABHECHUI

98

99

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH ITOKA3aTEIbHBIX YPABHECHUI

OCHOBHBIE METO/Ibl PELLICHHS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUYECKUX YpaBHEHHM

100

101

102

103

OCHOBHBIE METO/BI PELIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(MUYECKUX YpaBHEHHM

[IpuMeHeHMe crcTeM K pelIeHUI0
MAaTEMaTUUYCCKHUX 3aJlad U 3aaa4 U3 pa3JIMUYHbIX
oOyacTell HayKH U peaJibHOM KU3HH,
HUHTCpHpCTAlUA TOJTYUCHHBIX PE3YJILTATOB

[IpuMeHeHHe crCTeM K pelIeHUI0
MaTeMaTHYECKUX 3a]a4 U 3a/1a4 U3 Pa3InIHbIX
oOyacTell HAyKH U peaJibHOM JKU3HH,
HUHTCpIpCTAlUA ITOJTYUCHHBIX PE3YIBTATOB

HpI/IMCHCHI/IC HCEPAaBCHCTB K PCIICHUIO
MAaTCMAaTUUCCKHUX 3a/la4 U 3aaa4 U3 pa3JINYHbIX




o0JacTeil HayKH U peaybHOM KU3HH,
MHTEpIpETAIHs TOTYYSHHBIX PE3YJIbTaTOB
KonTponbnas pabota: "Cucremsl

104 panoHaNBHBIX, UPPALIMOHATBHBIX
MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
ypaBHEHHUH"

105 PanmonansHbIe ypaBHEHHS C MapaMeTpaMu

106 PanmonansHbIe HEpaBEHCTBA C TTapaMETPaMHU

107 PanyoHaneHbIE CUCTEMBI € ITapaMeTpaMu

108 WppanmonansHble ypaBHEHUs, HEPABEHCTBA C
napameTpamu

109 HppanmoHanbHbIe CHCTEMBI C TapaMeTpaMu

110 [TokazarenbHbIe ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA C
napameTpamu

113 Jlorapudmuueckue cucTeMsl ¢ HapaMeTpamu

114 Tpuronomerpuveckne ypaBHEHUS C
napameTpamu

115 Tpuronomerpuueckrue HepaBeHCTBA C
napameTpamu

116 TpuroHoMeTpuvecKkne CHCTEMBI C
napameTpamu
[TocTpoeHwne u rcciae0BaHNe MaTEMaTHYECKIX

117 MOJIENIEN PeaTbHbIX CUTYyalluid C IOMOIIBIO
YpPaBHEHUH € ITapaMeTpamMu




HOCTpOCHI/Ie N UCCICAOBAHUEC MAaTCMAaTHYCCKHUX

118 MOJICJICH peabHBIX CUTYAIHil C TTOMOIIBIO
CHCTEM YPaBHEHUH ¢ mapameTpamu
[TocTpoenue u uccieqoBaHue MaTEMaTUYECKUX

119 MOZEJIEH peaIbHBIX CUTYALMH C IIOMOLIBIO
CHCTEM YpaBHEHHUH ¢ mapaMeTpamu

120 Kontponbnas padota: "3agauu ¢
napamerpamu”

121 IToBTOpenue, 00001IEHNE, CUCTEMATH3ALUS
3HaHuil: "YpaBHeHus"

122 [ToBTrOpenue, 0000IIEHNE, CHCTEMATH3AIHS
3HaHui: "YpaBHeHus"

123 IToBTOpenue, 00001IEHNE, CUCTEMAaTH3ALUS
3HaHui: "YpaBHeHus. Cuctembl ypaBHeHU"

124 IToBTOpenue, 00001IEHNE, CUCTEMATH3ALUS
3HaHui: "HepaBeHncrsa"

125 [ToBTOpEeHue, 06001IeHNE, CUCTEMATH3ALUS
3HaHuii: "HepaBeHncrna"

126 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuii: "HepaBeHncrna"

127 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "[IponsBoaHas u e€ npumeHeHue"

128 [ToBTOpeHmEe, 0600IIEHNE, CHCTEMATH3 AL
3HaHuil: "[IponsBonHas u e€ mpumeHenue"

129 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "[Ipon3BoaHas u e€ npumeHeHue"

130 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS

3HaHui: "MHTErpan u ero npumMeHeHue"




131 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHui: "OyHkun"
132 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHui: "Oynkun"
133 [ToBTOpEHME, 0000IIEHNE, CHCTEMATH3 AL 1
3HaHui: "OyHkun"
134 HToroBast KOHTpOJIbHAs paboTa
135 Hroroast koHTposIbHAs paboTa 1 1
136 HOBTOPGHI/IG, 00001IeHNEe, CUCTEMAaTH3AIUS 1
3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KJTACC
Kox .
IIpoBepsiemble MpeIMeTHBIE Pe3yIbTATHI 0CBOEHHSI OCHOBHOM
MpOBePsIeMOro .
o0pa3oBaTeIbHOI MPOrpaMMBbl cpeHero o0mero 00pa3oBaHus
pe3yJabTara
1 Yucna v BEIYHACICHUS
11 OnepupoBaTh  MOHATUSMH:  pAallMOHAIBHOE U JACUCTBUTEIBHOE  YHUCIIO,
' OOBIKHOBEHHAS U JIECATHYHAS IPOOb, IPOIICHTHI
12 BrimonsaTe apudmMeTnyeckue onepanun ¢ paluoHAIBHBIME U 1€ CTBUTEIbHBIMU
' YUCITAME
13 BeimonHATE NpuOMMKEHHBIE BBIYMCICHHS, HCIOJB3YS IpaBHiIa OKPYIJICHHS,
' JieTaTh IPUKHUJIKY U OLICHKY PE3YJIbTaTa BBIYMCICHHH
OnepupoBaTh MOHATHSAMHU: CTETICHb C LEJNBIM TOKa3aTeseM, CTaHaapTHas Gopma
14 3aMyCU JICHCTBUTEIBHOTO YHMCIIA, KOPEHb HATYpPaJbHOW CTENEHU; MCIOIb30BATh
' NOIXOAAIIYI0  (OpMY 3amMcH  JEHCTBUTENBHBIX  YHCET Ui PEIICHHS
NPaKTHYECKHX 33/a4 U TPE/ICTABICHUS JTaHHBIX
OnepupoBaTh MOHATHUSAMH: CHUHYC, KOCHHYC W TaHTEHC IPOU3BOJIBHOTO YTIJIa;
15 HCIIOJIb30BaTh 3amuch MIPOU3BOJILHOTO yriia yepes oOpaTtHbIe
TPUTOHOMETPHUYECKUE (PYHKIIH
2 VYpaBHEHUS U HEPABEHCTBA
OnepupoBaTh TOHSATHSAMHU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO, IENOE,
2.1 panroHaIbHOE, UppalMOHATIBLHOE ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPHUUYECKOE YpaBHEHUE
99 BemonHATE npeoOpa3oBaHUs TPUTOHOMETPHUYECKUX BBIPAKEHHH W peIIaTh
' TPUTOHOMETPHUYECKUE YPABHEHHS
BoimonHATe npeoOpa3zoBaHMsS ILIENBIX, PANUOHAIBHBIX W HUPPALMOHAIBHBIX
2.3 BBID@KEHUII M  pemarh OCHOBHBIE THIBl  LEJBIX, pPALUOHAIBHBIX U
UppaIMOHATFHBIX YPaBHEHUI U HEPABEHCTB
54 [TpuMeHATH ypaBHEHHS M HEpaBEHCTBA JJIsl PELICHHMs MaTeMaTHYeCKUX 3ajad U
' 3aJa4 U3 Pa3IUYHbIX 00JIacTel HAYKU U pealbHOU KU3HU
MonennpoBaTh peajgbHbIE CUTYallud Ha SI3BIKE alTeOpbl, COCTABISATh BBIPAXKECHUS,
2.5 yYpaBHEHHsI, HEPABEHCTBA I10 YCIOBHIO 3aJ[add, WCCIENI0BaTh MOCTPOCHHEIC
MOJIENIN C HUCHOJIB30BAaHKEM alllapara ajareopsl
3 OyHKIMHN 1 TpadUKu
OnepupoBaTh MOHATUAMHU: (YHKIMSA, CHOCOOBI 3alaHus (QYHKIUH, 00JIacTb
3.1 OTIpeNieIeHUsT U MHOXECTBO 3HAaueHUH (yHKUMH, TpapuK (YHKIHMH, B3aUMHO
oOpaTHble GYHKLIUU
3.9 OnepupoBaTh TMOHATHSAMH: YETHOCTh W HEYETHOCTh (DYHKIMH, HYTH (DYyHKIUH,

IMPOMEKYTKH 3HAKOIIOCTOAHCTBA




3.3

Hcnonp3oBatk rpaduku QyHKIUHN 11 pelieHus ypaBHeHUN

Ctpouth W uyHTaTh TpaduWKW JWHEWHOW (YHKIMH, KBaApaTHUYHON (QYHKIHH,

34 CTETIeHHO! (PYHKIIMU C LEJIBIM MTOKa3aTeIeM
Hcnonp3oBath rpaduku GyHKIMHA JIs1 KCCIEA0BAaHUS MTPOLIECCOB U 3aBUCUMOCTEN
3.5 OpU pPELIEHUH 3alad U3 JAPYruX Yy4eOHbIX MPEIMETOB U pEalbHON JKU3HU,
BbIpaxaTh OpMyJaMH 3aBUCUMOCTH MEX1Y BEJIMYUHAMU
4 Hauana matemaTudeckoro aHaausa
41 OnepupoBaTh  MOHATHSMH:  [OCIIEOBATEIbHOCTh,  apudMeTHyeckas U
' reoMeTpHuuecKas Mporpeccun
4.9 OnepupoBarh  MOHATHSAMH:  OECKOHEYHO  YOBIBalIas  TeoMeTpUyecKas
' nporpeccusi, cyMmma 6eCKOHEYHO yObIBarOIIe reOMEeTpHUECKON MPOTrpeCcCHH
4.3 3aiaBaTh MOCIEI0BATEIIbHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonp30BaTh CBOMCTBA MOCIEAOBATENIBHOCTEH M MPOrpeccHil A pelieHus
' pealibHBIX 33]1a4 MPUKJIAHOTO XapaKTepa
5 MHoOXecTBa U JIOTUKa
5.1 OnepupoBaTh MOHATUSMHU: MHOXKECTBO, OTIEPAIIUH HAJl MHOXKECTBAMU
5.9 Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar AJis OMUCAaHUS peallbHbIX
' MIPOLIECCOB U SIBIICHUH, P PELICHUH 3a/1a4 U3 IPYTHX YUeOHBIX MPEIMETOB
5.3 OnepupoBarh NOHATUSAMU: OIIPENEICHHUE, TEOpEMA, CIEICTBUE, 10Ka3aTEIbCTBO
11 KIIACC
Kon .
IIpoBepsiemble mpeiMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
NpoBepsieMoro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeiHero 001ero od0pa3soBaHus
pe3yJbTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh MOHATHAMHU: HATYpaJIbHOE, IIE€JI0€ YHCIIO; UCIOIh30BATh MPU3HAKH
11 JEIUMOCTH LIEJBIX YMCEJ, pa3joKEHUE YucCiIa Ha IMPOCThle MHOXKHUTENIW s
pelieHus 3a1a4y
1.2 OnepupoBaTh MOHATHEM: CTEIIEHb C PAllMOHAIBHBIM [TOKA3aTeIeM
13 OnepupoBaTh MOHATHSAMH: JIOTapudM dHCTa, IECATUYHBIE M HATypajlbHbIC
' norapuMeI
2 VYpaBHEeHUs 1 HEpaBEHCTBA
[IpumensTh cBOICTBa CTEneHU JUIs MpeoOpa3oBaHUs BBIPAKEHUN, ONEpUPOBAThH
2.1 MNOHATUSAMHU: TIOKa3aTeIbHOE YpPaBHEHHE M HEPABEHCTBO; PEIlaTh OCHOBHBIE THIIBI
MOKAa3aTeIbHBIX YPABHEHUI U HEPABEHCTB
BoeimonuaTe  mpeoOpazoBaHUsT  BBIPAKEHWI,  COACPXKAIIMX  JIOTapU(MBL;
2.2 OTIEpUPOBATH MOHATUSAMU: JOrapUPMHUECKOE YpaBHEHUE U HEPABEHCTBO; pPelaTh
OCHOBHBIE THUIIBI TIOTapU(PMHUUECKUX YPABHEHHU U HEPABCHCTB
2.3 HaxonuTh pemeHus mpocTeHImx TpPUTOHOMETPUIECKAX HEPABEHCTB
24 OmnepupoBaTh MOHATUAMHU: CHCTEMa JIMHEHHBIX YypaBHEHHUH U €€ pelIeHHE;




HCIIOJIb30BATh CUCTCMY JIMHEWHBIX ypaBHeHI/Iﬁ IJId pCHICHUS MPAKTUYCCKUX 3aaa4d

HaxonuTe pemieHus: mpoCTEMIIMX CUCTEM M COBOKYIMHOCTEH paldOHAIbHBIX

25 ypaBHCHHUII U HEPABEHCTB
MozenupoBaTh peanbHble CUTyallud Ha SI3bIKE alreOpbl, COCTABIATh BbIpaKEHUS,
2.6 YPaBHEHHs, HEPAaBEHCTBA M CHCTEMBbl II0 YCIOBUIO 3aJa4d, HCCIEIO0BATh
IIOCTPOEHHBIE MOJIENIN C UCIIOJIB30BAHUEM allapara ajareopsl
3 OyHKIUHU U TpapUKU
OnepupoBaTb  NOHATHAMMU: nepuoguyeckas  (QYHKOMS,  NPOMEXYTKH
31 MOHOTOHHOCTH ()YHKIIMHM, TOYKH OKCTpeMyMa (YHKUIMH, Hauboypliee W
' HaMMEHbIIEe 3HAUYCHUS (YHKIUM Ha TPOMEXKYTKE; HCIOIb30BaTh HX JUIS
uccne0BaHus (QYHKIMH, 33JaHHON TpaduKOM
OnepupoBaTh MOHATUSAMM: TIpadUKU TOKa3aTeNbHOM, Jorapugmuyeckon Hu
3.2 TPUTOHOMETPUUYECKUX (PYHKIUI; N300pakaTh UX HA KOOPAMHATHON IJIOCKOCTH U
UCIIOJIb30BAaTh JJIsl PELLIEHUS] YPABHEHUM U HEPABEHCTB
33 N300pakaTb Ha KOOPAMHATHOM IJIOCKOCTU TpaMKU JUHEHHBIX YpaBHEHUH U
' MCII0JIb30BAaTh UX VISl PEILIEHUS CUCTEMBI JIMHEWHBIX YPaBHEHUN
3.4 Hcnonp3oBate rpaduku GyHKIUH IIIs1 HCCIIETOBAHUS MTPOLIECCOB M 3aBHCUMOCTEH
' U3 JPYTUX y4eOHbIX JUCIUILINH
4 Hauvana maremMaTnyeckoro aHaamsa
OnepupoBaTh TMOHATHAMHU: HeENpepbIBHAA (DYHKIUSA, NPOU3BOAHAS (YHKIIHU;
4.1 UCIOJIb30BaTh TEOMETPUYECKUH M (U3NYECKUH CMBICI TNPOU3BOJHON JUIs
peleHus 3a1a4
4.9 Haxonute mpou3BOJHBIE 3JIEMEHTApHBIX (YHKIMM, BBIYMCIATH IPOU3BOJHBIC
' CYMMBI, IPOU3BEICHUS], YACTHOTO (DYHKIIUH
43 Hcnonb30BaTh NPOU3BOAHYIO Ul HCCIeIOBaHUA (YHKLIUU Ha MOHOTOHHOCTH W
' 9KCTPEMYMBI, IPUMEHSATH PE3yIbTAThl UCCIEA0BAHUS K TOCTPOECHUIO Ipa(UKOB
44 Hcnonp30BaTh INPOUW3BOAHYIO [UIsI HAaXOXKAEHUS HAWIY4IIEro peuieHUs B
' IIPUKIIAIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKHX, 3a7ja4ax
45 OnepupoBaTb  MOHATUSMHU:  [E€pBOOOpa3Hass M MHTErpajg;  INOHMMATh
' reoMeTpUUYECKUN U U3NYECKUI CMBICIT UHTErpaia
46 Haxonuthe nepBooOpa3Hble 37€MEHTApHBIX (DYHKIUH, BBIYHCIATH WHTETpaji Mo
' dbopmyne Hetotona — JleiiOnuna
47 Pemars mnpuknaaHele 3agadd, B TOM YHUCIE COLHUAJIBHO-DKOHOMUYECKOTO H

(I)I/I3I/I‘-ICCKOFO XapaxkTepa, CpeACTBAMU MATEMATUYICCKOT'O aHAJIN3a




IPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC
IIpoBepsieMblii 31eMEHT COAeP/KAHUA
Kon
1 Uucna 1 BIYUCIICHUS
Panmonanbhble yncna. OOBIKHOBEHHbBIE M JIECATUYHBIE JAPOOM, MPOLEHTHI, OECKOHEYHBIE
11 | Tepuomeckue apobu. Apudmernueckue omepanuu C PalUOHATIBHBIMH  YHCIAMH,
' npeoOpa3oBaHusl YHCIOBBIX BhIpakeHUH. [Ipumenenue apoOeil 1 MPOIEHTOB IJIsl PELICHUs
MIPUKJIAJHBIX 33/1a4 U3 Pa3IU4HbIX OTPACIICH 3HAHUN U PEAIbHON KU3HU
JlelicTBUTEnbHBIE 4Mcia. PanmoHanbHble M HMppalUMOHANbHble uucia. ApupmeTuyeckue
1.2 onepauuu ¢ JeHCTBUTENbHBIMU uMciaaMu. [IpuOnuk€HHblE BBIYMCICHHSA, IIpaBUIIA
OKpYIJIEHUS, IPUKUJIKA U OLIEHKA pe3yJibTaTa BHIYUCICHUN
Crenenp ¢ nensiM nokaszareneM. CranaapTHas (opma 3amHMcH JEHCTBUTENIBHOTO 4YHCIA.
1.3  Hcnonw3oBanue mnoaxonsiied (opMbel 3amucu JAEHCTBUTEIbHBIX YHCEN JUIl pEeLIeHUs
IIPAKTUYECKUX 3a7a4 U IPEJCTABIICHUS JAHHbIX
14 Apudmernueckuii KOpeHb HaTypalbHOU cTerneHu. JleiicTBus ¢ apupMEeTHIECKUMHA KOPHSIMHU
' HaTypaJIbHOM CTENIEHU
15 CuHyC, KOCMHYC W TaHIE€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI€HC
' YHCIIOBOTO apryMeHTa
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 ToxecTBa U TOXIECTBEHHBIEC TPEOOPA3OBAHUS
29 [IpeoOpa3oBanue TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPHUYECKHUE
' bopmyIsl
2.3 YpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pemieHne HepaBeHCTBAa. MeTo HHTEPBAJIOB
2.4 Pemenue HeNnbIX U JpOOHO-pallMOHATIBHBIX YPaBHEHUH 1 HEPABEHCTB
2.5  Pemenue uppanoHaIbHBIX YPaBHEHUN U HEPABEHCTB
2.6  Pemenne TpUTOHOMETPUYECKHUX YpaBHEHHHA
57 [IpumeHeHne ypaBHEHMI M HEPABEHCTB K PEIICHUIO MAaTEMaTHMYECKHUX 3aJad U 3a7ad U3
' pa3nuyHbIX 001acTell HAyKU U pealbHOM KU3HU
3 OyHKIMU U TpaduKu
3.1  dyskuwms, cnocoOsl 3afanus GpyHkuuu. I'paduk pynkunun. BzaumHo o6paTHble GyHKIUU
3. Ob6nacTh ompezaeneHuss 1 MHOXKeCTBO 3HaueHH ¢QyHkuuu. Hymu ¢ynkuuu. IIpomexyTku
' 3HAKOIMOCTOAHCTBA. YETHBIE 1 HEUETHBIE QYHKITUU
33 CrenenHass (yHKIMS C HaTypalbHbIM M IIeJbIM IOKa3aTeneM. EE cBoiictBa u rpaduk.
' CaoiicTBa 1 rpa@uK KOpHS N-Oi CTENeHU
3.4 Tpuronomerpuueckass  OKpPYXKHOCTb, ONpEAEICHHE TPUTOHOMETPHUYECKUX  (DYyHKIIHIA
' YKCIIOBOIO apryMeHTa
4 Hauana marematndeckoro aHaiamnsa
41  TlocnenoBaTelbHOCTH, — CIIOCOOBI  3afaHusd  MOcCJenoBaTelbHOCTEH.  MOHOTOHHBIE




IIOCICI0BATCIBHOCTHU

Apudmernueckas W TeoMmeTpuyeckas — mporpeccud.  beckoHeuHo — yObIBaromias
reomerpuueckas mporpeccus. Cymma OeCKOHEYHO  YObIBaroIiell T'eOMEeTPHUYECKOM

42 nporpeccun. @opMyiia CII0KHBIX HPOLEHTOB. Mcrnonap3oBaHue Nporpeccuu Ajs pelieHHs
pealIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa
5 MHoxecTBa 1 JIOrMKa
MHosecTBO, omnepanuu HaJ MHOxecTBamM. Jluarpammbl Oiiepa — BenHna. Ilpumenenue
5.1  TeopeTHKO-MHOXECTBEHHOI'O ammnapaTa JUls ONMCAHUS PeabHbIX NPOLECCOB U SBICHUN, IPU
peLIeHUH 3aJa4 U3 APYrUX Y4eOHbIX IPEIMETOB
5.2 Ornpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsieMbIii 3JIeMEHT COAEPKAHUS
1 Yucna v BIYUCICHUS
11 Harypanbnble u nensle uncia. Ilpu3Haku AeTMMOCTH LEeNbIX Yncell
1.2 CreneHb ¢ palMoHalIbHBIM NOKa3aTenaeM. CBoiicTBa cTeneHn
1.3 Jlorapudm uncna. [lecaTnynHble U HATYpAIbHBIC JTOTapHUPMBI
2 VYpaBHEHUS U HEPAaBEHCTBA
2.1 [IpeobpazoBanne BBIpAKEHHIA, COACPIKAIIMX JIOTAPU(HMBI
2.2 [TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX CTEIIEHH C pallMOHAJIbHBIM MIOKa3aTeleM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3arenbHble ypaBHEHHs U HEPAaBEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA
26 Cucrtembl JIMHEHHBIX ypaBHEHMH. PelieHue NpHKIAIHBIX 3aad C MOMOIIBIO CHUCTEMBI
' JIMHEVHBIX YPaBHEHUH
2.7 CucTeMbl 1 COBOKYITHOCTH PAallMOHAIHHBIX YPaBHEHUI M HEPABEHCTB
28 [IpumeHeHne ypaBHEHHIA, CUCTEM W HEPAaBEHCTB K PEIICHUI0 MaTEeMaTHYECKUX 3a/1ad H
' 3a/1a4 U3 pa3InYHbIX 00JIacTel HayKU U peaibHON KU3HU
3 OyHKIMH U TpaduKu
Oyukuus. Ilepuonnueckue  ¢yHkuuu. IIpomMexxyTku  MOHOTOHHOCTH — (DyHKIUHU.
3.1 Makcumymbl 1 MUHUMYMBI pyHKIMK. Hanbosbiiee 1 HanMeHblee 3HaueHne QyHKIUU Ha
IIPOMEXKYTKE
3.2 Tpuronomerpudeckue GyHKINU, UX CBOMCTBA U TpaduKu
3.3 [TokazarensHas u norapudmudeckas pyHKIIUN, UX CBOMCTBA U TpaduKu
3.4 Hcnonp3oBanue rpadukoB GyHKIUHN A1 pelIeHUs] YpaBHEHUI U TMHEHHBIX CUCTEM
Ucnonp3oBanue rpadukoB (QyHKIHMA A7 HCCIEAOBAaHUS MPOLECCOB U 3aBHCHUMOCTEH,
3.5 KOTOpbI€ BO3HUKAIOT MPU PEUICHHWU 337ay M3 JAPYIHX Y4eOHBIX MPEIMETOB U PEalbHOM
KHU3HU
4 Havana maremaTnueckoro aHanmsa




4.1 HenpepoiBable pyHKIIMU. MeTO ] MHTEPBAJIOB ISl PEIICHUs] HEPAaBECHCTB

4.2 [TpousBoanas pyHkumu. ['eomerpruecknii 1 PU3NIECKUN CMBICIT POU3BOTHON

43 [IpousBoaHbie 31MeMeHTapHBIX (yHKIHUNA. POPMYNbl HaXOXKICHUS MPOU3BOJHON CYMMBI,
' MPOU3BEICHUS U YaCTHOTO (PyHKIMI

44 [IpumeHeHre MPOU3BOJHOM K MCCIeT0BaHUIO (DYHKIIMKA Ha MOHOTOHHOCTh U 3KCTPEMYMBI.
' Haxoxxnenre HanOobIIero 1 HAMMEHBIIETO 3HaYeHNUS (DYHKIIMU Ha OTPE3Ke

45 [IpuMeHeHre TPOW3BOAHOM I HAXOXKACHUS HAWIYYIIEro peHieHusl B MPUKIAIHBIX
' 3ajavax, s Olpeie]IeHHs] CKOPOCTHU Mpolecca, 3aJaHHOr0 GopMysIon WiH rpapukom

4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX

47 WHTterpan, ero reoMeTpuyecKkuid W (U3MYECKUN CMBICI. BblumcieHne HWHTErpana IIo

dopmyne Hetorona — JleiiOHuna




IHPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJBbTATAM OCBOEHUMSI OCHOBHOM OBPA3OBATEJIbHOM
IHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHMSI

IIpoBepsiemble TpeGOBaHUS K NPeIMETHBIM pPe3yJbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

Bnagenue MeronamMu J0Ka3aTeNbCTB, aITOPUTMAaMHU DPELIEHUS 3ajad; yYMEHUE
(bopMyIIMpoBaTh U ONEPUPOBATH MOHATUSMU: ONpeAeNICHUE, aKCHOMa, Teopema,
CIIEJICTBHE, CBOIICTBO, MIPU3HAK, JI0Ka3aTeNbCTBO, pPaBHOCUJIbHBIE
GOopMyNIUPOBKH; MPUMEHATh MX; YyMeHHEe (GOpMylIHUpoBaTh oOOpaTHOE U
IIPOTUBOIOJIOKHOE YTBEP)KJIECHUE, IPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHL,
UCIOJIb30BaTh METOJI MaTeMaTH4eCKOW WHIYKIIMH, MPOBOJUTH JOKa3aTeJIbHbBIE
paccyXJeHUs IpU pELIeHUH 3a7ad, OLIEHMBAaTh JIOTMUYECKYIO IPaBUIIbHOCTh
paccyXIeHUIi; YMEHHUE ONEepPUPOBATh MOHSATHUSIMHU: MHOXECTBO, MOIMHOMXKECTBO,
omepanuy  HaJ  MHOXXECTBaMHU;  YMEHHE  MCIIOJNb30BaTb  TEOPETHUKO-
MHO>KECTBEHHBIH armapar Jijisl OIMCaHUs PeabHBIX MPOIIECCOB U SBICHUI U MPU
pelieHnH 3amad, B TOM 4YHCIE M3 JPYTHX YYEOHBIX MPEIMETOB; YMEHHE
ONepUpOBaTh MOHATHSAMH: Tpad, CBA3HBIA rpad, nepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh U OINUCHIBATH I'padbl pa3IMuHbIMU CIIOCOOAMU;

HCIIOJIB30BaTh l"pa(l)LI IIpU pCUICHUU 3aaa4

YMeHue onepupoBaTh NOHATUAMU: HaTypaJIbHOE YHCIIO, LIEJI0€ YUCIIO, CTENEHD C
LIeJIbIM TOKa3aTesieM, KOPEeHb HaTypaJbHOM CTENEeHH, CTENEeHb C PAllMOHAIBHBIM
MoKa3aTejeM, CTeNeHb C JeMCTBUTENBHBIM IOKa3aTeneM, Jjiorapupm dvucia,
CHHYC, KOCHHYC M TaHI€HC IPOU3BOJIBHOTO 4YHCIA, OCTAaTOK IO MOJYIIIO,
palMOHAIbHOE YHCJIO, HMPPALMOHAIBHOE YHCIO, MHOXXECTBA HAaTypaJIbHBIX,
LEeNbIX, palOHAIbHBIX, JCHCTBUTENBHBIX YMCEI; YMEHUE HCIOJIb30BaTh
MPU3HAKKU JIEIMMOCTH, HaUMEHbIIUN OOIMU JenuTeNns W HauMEeHbllee ooliee
KpaTHoe, aaroputM EBkinja mpu pemieHuH 3afad; 3HAKOMCTBO C Pa3IU4YHbIMHU
MO3ULMOHHBIMU CUCTEMAMM CUWCIICHHS; YMEHHE BBIIOJHATH BBIYMCICHUE
3HaYeHUN U MpeoOpa3oBaHUs BBIPAKEHUH CO CTENEHAMU M Jorapupmami,
npeoOpa3oBaHusl JIPOOHO-PAIIMOHAIBHBIX BBIPAKEHUH; YMEHHE ONEepupoOBaTh
MOHSATHSIMHU: MOCIIEZI0BATEIbHOCTb, apudmernyeckas IIpOorpeccus,
reoMeTpHuYecKasi Mporpeccusi, OECKOHEYHO YyObIBalomas TreoMeTpudecKas
IIPOrpeCcCHsl; YMEHHUE 3a1aBaTh IOCIEI0BATEIBHOCTH, B TOM YHCIIE C TIOMOIIBIO

PEKYpPpeHTHBIX (OpPMyJN; yMEHHE OIEepPUPOBATh MOHATHUSAMM: KOMILJIEKCHOE




YHCII0, CONPSKEHHBIE KOMIJIEKCHBIE YKCIIA, MOAYJb U apIyMEHT KOMILIEKCHOTO
4yucna, dopmMa  3amuMcuM  KOMIUIGKCHBIX  4Hcen  (reoMeTpuyecKas,
TPUTOHOMETPUUECKAs u anreOpandeckas); YMETh IIPOU3BOJIUTH
apudmeTrnyeckue ACUCTBUS C KOMIUIEKCHBIMH UYMCIIAMU; MPUBOAUTH MPUMEPHI
HCII0JIb30BAaHUsI KOMILJIEKCHBIX YHMCEJl; OIIEPUPOBATh MOHATUSAMU: MaTpuLa 2x2 u

3%3, onpeaenuTeslb MaTPUILIbI, FEOMETPUUECKUI CMBICI ONPEAeTUTENs

YMeHHne  omnepupoBaTh  MOHATHUSIMH:  PallMOHAJbHBIC, HPPAlMOHAJIBHEIC,
MoKa3aTelIbHble,  CTEHEHHBIC,  JIOTapu(MUUYECKHe,  TPUTOHOMETPUYECKHE
YpaBHEHHsSI ¥ HEPABEHCTBA, MX CHUCTEMbI; YMEHHUE OIEPUPOBATH MOHATUSIMHU:
TOX/IECTBO, TOXJECTBEHHOE TpeoOpa3oBaHKe, YypaBHEHUE, HEPABEHCTBO,
crcTeMa YpaBHEHHWI W HEPaBEHCTB, PAaBHOCWJIBHOCTh YPaBHEHHIA, HEPABECHCTB U
CHCTEM; YMEHHE pellaTh ypaBHEHHWS, HEPAaBEHCTBA M CHCTEMBI C IMOMOIIBIO
pa3iM4YHBIX NPUEMOB; pellaTh ypPaBHEHHUs, HEPABEHCTBA M CHCTEMBI C
napaMeTpoM; MPUMEHSTh YpaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI JJISI PEIICHHS
MaTeMaTHYECKUX 3a7a4 M 3a7ad U3 pa3InyHbIX 00JacTedl HAyKW U peallbHOU

KHU3HU

YMeHue  omepupoBarh  MOHATUSAMHU:  (QyHKOMS, UYETHOCTh  (QPYHKIIHH,
MEePUOANYHOCTD (PYHKIIUU, OTPAHUYEHHOCTh (DYHKIIMU, MOHOTOHHOCTb (DYHKIIWH,
KCcTpeMyM (YHKIMM, HAuOOJbIIEe W HAWMEHbIICC 3HAYCHHS (QYHKIMH Ha
MIPOMEXYTKE, HepepbIiBHAsA (YHKIIHS, aCUMOTOTHI Tpaduka GyHKIUH, IepBas U
BTOpasi TPOU3BOAHAS (YHKIMU, TEOMETPUUYECKHH ¢ (PU3UUYECKHH CMBICIT
MIPOU3BOIHOM, TEpBOOOpa3Has, OMpEeACNEHHBIM WHTETpal, yMEHHE HaXOIUTh
aCUMIITOTHI Tpaduka (QyHKIHH; YMEHHE BBIYUCIATH MPOU3BOJHBIE CYMMBbI,
MPOU3BE/CHUSA, YaCTHOTO W KOMMO3MLIMU (GYHKIMH, HAXOAWTh ypaBHEHUE
KacaTelnbHOW K Tpaduky (yHKIMU; yMEHUE HAXOIUTh TMPOU3BOJIHEIE
JNIEMEHTapHbIX  (QYHKIUH; yYMEHHE HUCHONB30BaTh  MPOHM3BOAHYIO  JUIS
uccieoBaHusl (DYHKIMN, HAXOAUTh HAWMOOJBIINE W HAWMMEHBIINE 3HAYCHUS
GbyHKIM; CcTpouTh TpadUKH MHOTOWIEHOB C HCIIOJIB30BAHMEM armapara
MaTeMaTUYeCKOr0 aHaliu3a; MPUMEHATh MPOU3BOJHYIO JUISI HAXOXICHUS
HaWJTy4lIero peuieHus B MPUKIIAJHBIX, B TOM YHUCJIE€ COLIMATIbHO-3KOHOMUYECKUX
1 (pusnyeckux 3amadvax; HAXOJUTh IUIOMIAAA U OOBEMBI (PUTYP C TOMOIIBIO
WHTETpaJla; NPHUBOJUTH MPUMEPbl MAaTEMAaTUYECKOrO0 MOJEIUPOBAHUS C

MOMOUIbI0 AU PepeHInanbHbIX YpaBHEHUN

YMeHue omnepupoBaTh MOHATHAMU: Tpapuk (yHKIMM, oOpaTHas (yHKIMS,
KoMro3uuss  GyHKOUHM, JuHEHHas QyHKuMs, KBajapaTuuHas (QyHKUuS,

panMoHanbHast GYHKIMS, CcTeNeHHas (QYHKIMS, TPUTOHOMETpUUECKUe (pYHKIUH,




oOpaTHbIE TPUTOHOMETpHUYECKUE (DYHKIIMHU, ITOKa3aTeNbHas U JorapupMuuecKas
GyHKIMHM; yMEHHE CTPOUTHh TpaduKH WU3YYCHHBIX (DYHKIUH, BBIOJHATH
npeoOpa3oBanus rpaukoB (QYHKIHA, HUCIOIB30BATh TPAUKH ISl H3YUCHHS
MPOIECCOB M 33aBHCUMOCTEH, TpPHU PEUICHUW 3aJa4 W3 JPYTUX YYeOHBIX
MPEeIMETOB U 3aJ[ad U3 pealibHOW JKU3HU; BhIpaXaTh (opMyJamMH 3aBUCHMOCTHU
MEXIy BEIMYMHAMHU; WCIIOIB30BaTh CBOWCTBA W Tpapuku (QYHKIUA UIs
peleHusl ypaBHEHUI, HEPaBEHCTB M 33/a4 C IapaMeTpaMu; H300pakaTh Ha
KOOPJIMHATHOHN TUIOCKOCTH MHOXKECTBA PEIICHUI ypaBHEHWH, HEPABEHCTB M UX

CUCTEM

YMeHue pemath TEKCTOBBIE 3aJ]a4M Pa3HBIX TUIIOB (B TOM YMCJIE HA IPOLIEHTHI,
J0JIM M 4YacTH, Ha JBH)KEHUE, pabOTy, CTOMMOCTb TOBApOB M YCIYI, HAJOIH,
3aJaud U3 00JacTH yNpaBJICHUS JIMYHBIMH M CEMEHHBIMH (UHAHCAMH);
COCTaBJIATh BBIPAXKCHUS, YPABHECHMs, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO
3aJa4u, UCCIEN0BaTh MOJIyYEHHOE PEIICHUE M OLEHHBAaTh NPaBJONOJO0HOCTb
pe3yiabTaTOB;, YMEHHE MOJEIUPOBATh pEaJbHbIE CUTyallUM Ha  A3BbIKE
MAaTE€MAaTHUKH; COCTABIISATh BBIPAKEHUs, YPAaBHEHHUsI, HEPABEHCTBA U UX CUCTEMBI
[0 YCJIOBHUIO 3a/ayd, MCCIEN0BaTb IIOCTPOEHHBIE MOJEIHU C HCIOIb30BaHUEM

ammapara anre0pbl, HHTEpIPETUPOBATh MOTYYCHHBIH Pe3yIbTaT

YMeHne omnepupoBaTh IMOHATHAMHU: CpenHee apupMeTHdeckoe, MeauaHa,
HauOoJiplllee M HauMMEHbIEe 3HAYEHUs, pa3Max, JUCIEpPCHsl, CTaHAapTHOE
OTKJIOHEHHE 4YHUCJIOBOTO Halopa; yMEHHE U3BJIEKaTh, WHTEPIPETUPOBATH
uHbOpMalMIO, MPEJICTaBICHHYI0 B Ta0iMuax, Ha JguarpaMmax, rpadukax,
OTPaXAOIlyI0 CBOMCTBA pEANbHBIX IPOLECCOB U SIBICHUN; MPENCTaBIATH
MHGOpPMAIIMIO C TOMOLIbIO TaOJIMIl M JAWarpamMm; HCCieloBaTh CTaTUCTUYECKUE
JaHHbIE, B TOM YHUCJI€ C IPUMEHEHUEM IpadUyecKuX METOJOB U 3JIEKTPOHHBIX
CpeAcTB; TrpadUyecKd HCCIeA0BaTh COBMECTHBbIE HAOIIOJAEHUS C IIOMOIIbIO

JYarpaMM pacCEeMBAHMS U JIMHEWHON perpeccun

YMeHue onepupoBaTh MOHATHUSAMH: CIyYallHBIH ONBIT U CIy4ailHOE COOBITHE,
BEPOATHOCTh CIIy4alHOTO COOBITHS; YMEHHE BBIYHUCIATH BEPOATHOCTb C
UCIOJIb30BaHUEM TIpaUUEeCKHX METOAOB; MPUMEHATH (OPMYINbI CIOXKEHHUS U
YMHOXKEHUSI BEpOsITHOCTEH, (opMylny TONHONW BEpOSTHOCTH, (opmyry
bepuynnu, kxomOuHaTopHBIE (GakThl U (HOPMYIBI; OIEHUBATH BEPOSTHOCTH
peaIbHBIX COOBITHII; YMEHHE ONepUpOBaTh MOHATHSAMU: CilydaiiHas BEITUYMHA,
pacmpenesieHue BEPOATHOCTEH, MaTeMaTH4EeCKOEe OXHUAAHWE, OUCIEPCHS U
CTaH/IapTHOE OTKJIOHEHHUE CIy4YalHOW BeNWYHHBI, (QYHKUIUU paclpelesieHus U

IUIOTHOCTU PAaBHOMEPHOTO, ITOKA3aTCIBHOI'O W HOPMAJIbHOI'O paCHpeHCHCHHﬁ;




YMEHHE HCIIONb30BaTh CBOMCTBA M3YyUEHHBIX paclpeAciieHUul Uil peLIeHUs
3a/1a4; 3HAKOMCTBO C MOHSATUSAMU: 3aKOH OOJIBIIMX YUCEI, METO/IbI BHIOOPOYHBIX
WCCIICIOBAaHMI; yMEHHE NPUBOAUTH MPHUMEPHI MPOSBICHUS 3aKOHA OOJBIINX
yycel B MPUPOJHBIX M OOIIECTBEHHBIX SBJICHUAX; YMEHUE OIEPUPOBAThH
MOHATUSIMU: COYETAHUE, IIEPECTAHOBKA, YNUCIIO COUYETAaHUH, YUCIIO IEPECTAHOBOK;
6unoM HploTOHA; yMeHHEe NPUMEHATh KOMOWHATOPHBIE (PAKThl U PACCyKICHUS
IUISL PEeIICHHsI 3a/1a4; OLEHUBATh BEPOSATHOCTU PEATbHBIX COOBITHUIN; COCTABIATH

BEPOSATHOCTHYIO MOJIETIb M HHTEPIPETUPOBATH MOMYyYEHHBINH Pe3yabTaT

YMeHue onepupoBaTh NMOHATUAMU: TOYKA, MPsAMAas, IUNIOCKOCTb, IIPOCTPAHCTBO,
OTpE30K, JIy4, BEJIMYMHA YIJla, IUIOCKUM YroJl, ABYTPAaHHBIM YroJl, TPEXTPAHHBINA
YToJI, CKPEIIUBAIOIIUECS IpsMBIC, MAPAJLIEIBHOCTh M INEPHEHAUKYIIPHOCTDh
NPSAMBIX M IUIOCKOCTEH, YroJl MEXIY IpPSAMBIMH, YroJl MEXKIYy NpSIMOM U
IJIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSMM, PACCTOSHUE OT TOYKH A0 IJIOCKOCTH,
pacCTodaHrue MCEXKAY IMIPAMBIMH, PACCTOAHUC MCKAY INIOCKOCTAMH, YMCHHUC
UCMOJb30BaTh IpPHU pEIIeHUH 3a7ady HU3yuyeHHble (aKThl M TEOPEMbI
MJITAHUMETPUHU; YMEHHE OILICHHBATh pa3MeEpbl OOBEKTOB OKPYKAIOUIETO MHDA;
CTPOMTb MAaTEMAaTUYECKHUE MOJEIM C IOMOILBIO N€OMETPUYECKUX IOHATHH U

BCJIMYMH, PCIIATh CBA3AHHBIC C HUMU IMPAKTHYCCKUC 3a1a4n
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YMeHne onepupoBaTh MOHATHAMH: IUTOmAnb (GUrypsl, 00BEM QUTYpHI,
MHOT'OI'PAaHHUK, IPABUIbHBI MHOTOTPAaHHHUK, CEYEHHE MHOIOIPaHHUKA, KyO,
napajulefienunesa, Npu3Ma, NupamMuaa, (Gurypa MU TMOBEPXHOCTb BpallleHus,
LWINHAP, KOHYC, wiap, cdepa, miomans cdepsl, IMIOMAIb MOBEPXHOCTH
MUpaMHIbl, TpPU3MBL, KOHYCa, LMIUHApPA, OO0BEM KybOa, NPSIMOYrOJILHOTIO
napajuiejenumesa, nupaMuasl, IpU3Mbl, TUIMHAPA, KOHYCa, IIapa, pa3BEpTKa
IIOBEPXHOCTH, CEYEHUS KOHyca M I[WIMHAPA, NapajuleIbHbIE OCH WIH
OCHOBAHHIO, CEUeHHE lIapa, IUIOCKOCTh, Kacamomasics chepsl, LHIHMHIPA,
KOHyCa;  yMEHHE  CTPOUTb  CEYEHHE  MHOIOTpaHHHKa,  HU300pa’kaTh
MHOTOI'PaHHUKH, (PUTYPBI M MOBEPXHOCTH BPAILLCHUS, UX CEUEHHs, B TOM YHCIIE C
IIOMOIIBKD  JJIEKTPOHHBIX  CPEACTB;  yMEHUE  IPUMEHATH  CBOMCTBA
reOMETPUUECKUX (UTYyp, CaMOCTOATENBHO (OPMYIHPOBATH  OMpPEETICHHS
u3ydaeMbIx GUryp, BBIIBUTaTb THUIOTE3bl O CBOWCTBaX U MpPHU3HAKAX
reoOMeTpruecKux (Guryp, OOOCHOBBIBaTH WJIM ONpPOBEprarb HX; YMEHHE
MPOBOANTH KiIaccu(UKAUIO (QUTYp TO pa3iIHYHbIM TPU3HAKAM, BBIIOJIHATH

HCO6XO,Z[I/IMBIC JOIMOJIHUTCIIbHBIC TTIOCTPOCHU A

YMeHune OIICpHUPOBATH MOHATUAMU: JIBUKCHHUE B IMPOCTPAHCTBE, HapaJ'IJ'IeJ'H)HBII\/’I

TIEpCHOC, CUMMCTpUA Ha IUIOCKOCTU H B IMPOCTPAHCTBE, MOBOPOT,




npeoOpa3oBaHue Noa00Ms, M0100HbBIE (PUTYPBI; YMEHUE PACIIO3HABATh PABHbIE U
noJo0Hble (Urypbl, B TOM 4HCI€ B MPUPOJAE, HCKYCCTBE, apXUTEKTYpE;
UCIOJb30BAaTh T€OMETPUYECKHE OTHOLICHHUS NpPU PEIISHUH 3ajad; HaXOIHUTb
reOMETPUUYECKUE BEIMYUHBI (UIMHA, Yroj, IUIoWaab, 00BEM) NpU pelIeHHH
3aJa4 U3 JApPYyruxX Yy4eOHBIX IPEIMETOB U M3 pEaJbHOM JKU3HU; YMEHUE
BBIUUCIIATh T'€OMETPUUYECKUE BEIWYMHBI (JUIMHA, Yroj, IUIOWAAb, OOBEM,
IUIOIIAb MOBEPXHOCTH), MCHOJIB3ysd H3y4eHHbIE (OPMYIbl U METOABI, B TOM
qUCIIe: IUIOLIA/b IOBEPXHOCTU MMPaMUIbl, IPU3MBbI, KOHYCA, LIMJINH]IPA, IJI01IA/b
cdepnl; 00bEM Kyba, MPSIMOYTOIHLHOTO MapaUICICIUIea, THPAMUIbI, MTPU3MBI,

HUWIMHAPA, KOHYCa, miapa, YMCHHEC HAaXOAWTb OTHOIICHHE 00BEMOB HO,I[O6HBIX

¢uryp
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VYMmenne ONICpHUpPOBATh IMOHATHAMU: IMPAMOYIOJibHasA CHCTEMa KOOpAWHAT,
BEKTOpP, KOOPAHMHATHI TOYKH, KOOPJMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOpA Ha YKCJIO, Pa3jioKeHHE BEKTOpa Mo 0a3ucy, CKasipHOE
MPOU3BEJICHNE, BEKTOPHOE IPOU3BEICHHUE, YrOJI MEKIY BEKTOPAMHU; YMCHHE
HUCITOJIB30BATh BeKTOpHLIﬁ n KOOpI[I/IHaTHI)If/'I METO JJIA pemicHuAd

TeOMCTPHUYCCKUX 3aaaY U 3a4a4 APpYTHUX y‘le6HI>IX npeaMETOB

YMeHHne BBIOMpATh MOAXOAIIMN METOA I PEHICHUS 3a/Jadd; ITOHUMAaHHE
3HAYUMOCTH MATEMATHUKH B U3YUYCHUU MPUPOIHBIX U OOIIECTBEHHBIX MPOIIECCOB
U SBIIGHUH; YMEHHE paclio3HaBaTh IMPOSIBICHHUE 3aKOHOB MAaTeMaTUKH B
HUCKYCCTBE, YMEHHE TMPUBOJIUTH TPUMEPHl MATEMATUUYECKUX  OTKPBITHI

POCCUICKON U MUPOBOM MaTeMaTHUYECKOW HAYKH




HEPEYEHD 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA EI'D 11O
MATEMATHUKE

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

1 Yucna v BBIYKCICHUS

11 Hatypanbhslie u nensie yncna. [Ipu3Haku JeTUMOCTH LENbIX YHCEl

12 Panmonanbubie uncna. OOBIKHOBEHHBIE M JECATHYHBIC TPOOH, MPOLEHTHI, OECKOHEUHBIE
' HEepUOIMYECKUE IpOoH

13 Apudmerndeckuii KOpeHb HATypallbHOW cTeneHH. JleWcTBus ¢ apudMETHYECKHUMH
' KOpPHSIMU HaTypaJIbHOW CTENIEHU

14 Crenenp ¢ uenbiM nokasateneM. CTeneHb C palUOHANbHBIM Ioka3aTeneMm. CBoiicTBa
' CTETEHU

15 CuHyc, KOCUHYC M TaHT'€HC YHMCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHI'€HC
' YHCIOBOr0 apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIC JOrapu(MbI

JeiicTBuTenpHble yKcaa. ApupMeTHYecKHe Onepanuu C ACHCTBUTEIbHBIMH YHCIAMU.
1.7 [TpuGnmmxEHHbIE BBHIYMCICHUS, TPAaBWIIa OKPYIJICHUS, NPUKUIKA M OICHKAa pe3yibTara
BBIYMCIICHUI

1.8 [IpeobpazoBanue BeIpaKEHUIA

1.9 KommuiekcHbie unca
2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 [enbie u IpOOHO-paIOHATBHBIEC YPAaBHEHUS

2.2 HppaunonanbHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHEHUs

2.4 [Toka3zarenbHble U TOrapupMUUYEcKre ypaBHEHUS

2.5 Hensle n 1poOHO-paliiOHaIbHbIE HEPABEHCTBA

2.6 WppannonanbHble HepaBeHCTBA

2.7 [TokazarenbHble U JIorapupMuIecKue HEpaBEHCTBA

2.8 TpuronomeTpruveckne HepaBEHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH ypaBHEHU M HEPABEHCTB

2.10 YpaBHEHUs, HEPABEHCTBA U CHCTEMBI C TapaMeTpaMu

2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEeHUH. OnpeaenuTenb MaTPULIbI
3 OyHKIHH U TpaduKu

3.1 OyHK1us, ciocoOs! 3aganust GyHkuuu. I'paduk Gynkiun. Bzaumuo oOpatHbie QyHKIUH.




Yérnple n Heu€THBIe pyHKIMU. [leproanueckue GpyHKINH

OO6nacth omnpeneneHuss U MHOKECTBO 3HaueHH QyHkiuu. Hynu ¢yakuun. [TpomexyTku

3.2 3HAKOMOCTOSTHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (DYHKIIMU. MaKCUMyMbl U MUHUMYMBI
¢bysakun. Hanbomnpiiee 1 HauMeHbIee 3HaYeHUE (PYHKIIUU Ha IIPOMEKYTKE

33 Crenennast GyHKIMS ¢ HAaTypaldbHBIM U IEJBIM IMOKa3areneMm. E€ cBoiicTBa u rpaduk.
' CgoiicTBa u rpaduK KOpHs N-0i1 CTeTICHU

3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu

3.5 [TokazaTenpHas u orapudmudeckas GyHKIIMH, KX CBOWCTBA U IpauKu

36 Touku pa3peiBa. AcuMNTOTH rpadukoB GyHKIMNA. CBONCTBA PYHKIINN, HEIPEPHIBHBIX HA
' OTpe3Ke

3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUA MTOCIEA0BATEIHHOCTEN

3.8 ApudmeTrndeckasi U reoMmeTpuueckas nporpeccuu. opmya ciI0KHBIX TPOICHTOB
4 Hauana marematnyeckoro aHammsa

4.1 [IpousBoanas ¢pynkuuu. [Ipon3BogHbIE SI€MEHTAPHBIX (PYHKITHIA

42 [TpuMmeHeHre MPOU3BOIHON K UCCIIEIOBAaHHUIO (YHKIIUI HA MOHOTOHHOCTb U 3KCTPEMYMBI.
' Haxoxxnenre HanOoIbIIero 1 HAMMEHBIIETO 3HaYeHHUS (DYHKIIMH Ha OTPE3Ke

4.3 [lepBooOpasnas. MaTerpan
5) MHOXecTBa U JIOTUKa

5.1 MHOXecTBO, orepanuy HaJ MHOKecTBamu. J(uarpammel Ditnepa — Benna

5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA

6.1 OnucarenbHas CTaTUCTUKA

6.2 BepositTHOCTB

6.3 KomOunaTtopuka
7 Ceomerpust

7.1 @urypsl Ha MIOCKOCTH

7.2 [IpsiMble ¥ TIIOCKOCTH B MPOCTPAHCTBE

7.3 MHororpaHHUKU

7.4 Tena v MOBEpXHOCTH BPALLEHUS

7.5 Koopaunaatsl 1 BEKTOPHI
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