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INOACHUTEJIBHASA 3AIIMCKA

Y4aeOHsblii Kypc «Anrebpa W Havajga MaTEeMaTHYECKOTO aHaIHM3a» SBISIETCA
OTHAUM W3 HambOoJiee 3HAYMMBIX B TIPOrpamMMe CpPEIHEro o0Imero oOpa3oBaHUS,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeUYMBAET MHCTPYMEHTAJIbHYIO 0azy s
U3YUYEHUS! BCEX €CTECTBEHHO-HAyYHBIX KYpPCOB, a C JPYroil CTOPOHBI, (popmMupyer
JIOTHYECKOe M aOCTPaKTHOE MBIIUICHUE O0yUYaroluXcs Ha YpPOBHE, HEOOXOIMMOM
JUIsT OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHNS, HCTOPUH, CIIOBECHOCTU U IPYTHX
JUCUMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJI€BaIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HaykKu, KoTopas GOpMyJIUpyeT CBOU
JOCTHXKEHUSI B MaTEMaTH4YEeCKOM opMme.

VY4eOHbIll Kypc ainreOpsl U Hayajd MaTEMaTUYECKOIO aHaliM3a 3aKJIaJbIBaeT
OCHOBY Ui YCIIEHIHOTO OBJAJCHUS 3aKOHAMU (PU3UKHU, XWUMHUHU, OHOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUH pa3BUTUSI SKOHOMHUKHU U OOLIECTBEHHOMN U3HHU,
MO3BOJIIET OPHUEHTUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX U KOMIIbIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BaTh UX JI JajbHeWIIero oOpa3oBaHus U B
NOBCEIHEBHOMN XU3HU. B TO Xe Bpems OBJaJieHHE aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTMMH KOHCTPYKLUMSIMH ajireOpbl M MaTeMaTUYeCKOro aHajiu3a pPa3BUBAET
yMEHUE HaXOAUTh 3aKOHOMEPHOCTHU, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKIAEHUS C MOMOUIBI0O MHAYKIIMU U PacCyKIaTh AEAYKTHBHO, HUCIOJIb30BaTh
0000IlIEHHE W KOHKPETH3allhl0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBILIUICHHE.

B xoxe m3yuenus yueOHOro kypca «AinredOpa ¥ Hadyajla MaTeMaTU4EeCKOIO
aHaJln3a» OO0y4YaroIIMecs IMOJy4YaroT HOBBIM ONBIT PEIIEHUs MPHUKIAJHBIX 3a/1ad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJEIEH PEAbHBIX CHTyaluH,
UHTEPHpPETAllMd  TOJYYEHHBIX  PEHICHWH, 3HAKOMSTCA C  [pUMEepamu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJIE, HAYKE U HCKYCCTBE, C
BBIJIAIOIINMUCSA MATEMATUYECKUMU OTKPBITUSIMHU U UX aBTOPAMH.

VY4eOHbIi Kypc 00nazaeT 3HAYMTEIbHBIM BOCHUTATENBHBIM IOTEHIIMAIIOM,
KOTOpPBIN peanu3yeTcs Kak uepe3 y4eOHbIH MaTepuall, CHOCOOCTBYIOIIUI
(OpMHpPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMs, TaK M depe3 crneuuduky ydeOHOM
NEATEeIbHOCTH, TpeOyloleld MpOAOIKUTEILHON KOHIICHTpAIlMd BHUMAaHUA,
CaMOCTOATEJIBHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIN
pe3ynbTar.

B ocHoBe MeToauku OOydeHHs] anredpe M HavajlaM MaTeMaTH4eCKOro
aHaJIK3a JIEKUT AeATENbHOCTHBIN NPUHIIUI 00yYEHUS.

B crpykType yuebOHOro kypca «Ainredpa M Hayajga MaTeMaTH4YeCKOro
aHaJIM3a» BBIIEJICHBI CIEAYIOIIUE COACPKATEINBHO-METOANYECKUE TuHUMU: «YHucna
U BbIUUCIECHU», « DyHKIIMU U Tpadukn», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTE€MaTUYeCcKOro aHanu3a», «MHOXkecTBa U Joruka». Bce OCHOBHBIE



COJIEP)KATEBHO-METOANYECKHE JIMHUA HW3YYalOTCS Ha TPOTSHDKCHUHM JABYX JIET
oOydeHHus: Ha ypOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBCHHO JOTIOJIHSIS
JpyT Ipyra W MOCTEIICHHO HACHIIIAsACh HOBBIMH TEMaMU U pasneiamu. [laHHBIN
y4eOHBI KypC SBISICTCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEAMHSIET B cebe
CoZlep)KaHNE HECKOJIBKUX MAaTEMaTUYeCKUX ITUCIUIUINH, TaKWX Kak anreopa,
TPUTOHOMETpPHSI, MaTEeMaTHYECKUd aHaIW3, TEOpUs MHOXKECTB, MaTeMaTHUYeCKas
jgoruka m apyrue. [lo Mepe Toro kak oOydarommecs OBIaaeBarOT Bcé Oosee
ITUPOKAM MAaTEMAaTHUYECKUM ammapaTroM, Y HUX MOCJIEI0BATeILHO popMUpyeTcs u
COBEPIIICHCTBYETCS YMEHHE CTPOWTh MATEeMAaTHYECKYI0 MOJEIh PpeaJbHOU
CUTYaIlNH, PUMEHATH 3HAHUS, TOJyYCHHBIC TIPH U3YYCHUH YYEOHOTO Kypca, IS
peIIeHus] CaMOCTOSATEIBHO CHOPMYIMPOBAaHHOW MaTeMaTUYECKON 3a7jauu, a 3aTeM
WHTEPHPETUPOBATH CBOM OTBET.

CopeprkaTenbHO-METOANYECKass JTUHUAS «Uucia ¥ BBIYHCICHHS» 3aBepIiacT
dbopMHpOBaHNE HABBIKOB MCIOJB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 00IIero oopasoanusi. Ha ypoBHe cpennero oo1iero
oOpa3oBaHuss 0co0O€ BHUMaHue yaenseTcs  (OPMUPOBAHUIO  HABBIKOB
pallMOHANBHBIX BBIYMCIICHHUM, BKIIIOYAIOMIMX B Ce0sl MCIOJIb30BAHUE PA3JIMYHBIX
dbopM 3amucy YHCIa, yYMEHWE JenaTh NPUKUAKY, BBIMOTHATH MPUOIMKEHHBIC
BBIYHCIICHUSI, OIICHUBATh YWCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTEeMATHUYCCKUMHU
KOHCTAHTaMU. 3HAKOMbIe OOYy4YalOIIMMCS MHOXECTBA HATYpajbHBIX, IEJbIX,
pallMOHANBHBIX U JCHCTBUTENBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMITJIEKCHBIX YHcel. B KakaoM HW3 O3THX MHOXKECTB PacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My cCIelu(pUYecCKue 3aqaud M OMNEpaluu: JeJICHHe Haleno,
ONEPUPOBAHUE OCTATKAMH Ha MHOXECTBE LEJIBIX YHCEN, O0COObIE CBOMCTBA
palMOHANBHBIX U UPPAMOHAIBHBIX YHCEN, apu(pMETUYECKUE OIepalui, a TakxKe
U3BJICUCHUE KOPHS HATYypaJIbHOM CTENEeHM HAa MHOMXECTBE KOMIUIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHIO KpPyra HCHOJIB3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX TMPUMEHCHHUSI TSI PEIICHHS Pa3IUYHBIX 3a7ad
dbopmupyeTcsi peICTaBlIeHUe O €AMHCTBE MAaTEMaTUKH KaK HAyKH M €€ poJik B
MOCTPOEHUU MOJIENIEH PEaJIbHOTO0 MHpa, IIMPOKO HCIOJIB3YIOTCS 0000IIeHHE |
KOHKpETU3aIHSI.

Jluaus «YpaBHEHHS M HEPABCHCTBA» pEATU3yETCs Ha TPOTSHKEHUU BCETO
oOy4yeHHsT Ha YpPOBHE CpPEIHEro OoOIIero oOpa3oBaHUs, MOCKOJBKY B KaXXIOM
paznene IlporpamMmbl MPEeayCMOTPEHO pEIIEHHE COOTBETCTBYIONIMX 3aaad. B
pe3yapTaTe O0OydYaroniuecss OBJAACBAIOT PA3JIMYHBIMU  METOJAMH  PEIICHUS
paIlMOHANBHBIX, HWPPANMOHAIBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUIECKUX U
TPUTOHOMETPHYECKNX YpaBHCHHM, HEPABEHCTB M CHCTEM, a TakKXke 3ajad,
collepKalmux MmapaMeTphl. [lojlydeHHbIE YMEHHS IMHPOKO HCIOIB3YIOTCS TIPH
UCCJENOBAaHUM (DYHKIMI C TIOMOIIBIO MTPOU3BOAHON, MPU PEIICHUH MPHUKIATHBIX



3a/lay 1 3a7]a4 Ha HAXOXKJEHUE HAauOOJbIIMX U HAUMEHBIIUX 3HAYCHUH (yHKIUU.
JlanHasi comepxkaTesbHasi IMHUS BKJIIOYAET B ce0s Takke (HOPMUPOBAHHE YMEHUN
BBINIOJIHATh ~ pacy€Thl MO  ¢opMynaMm, MNpeoOpa3oBaHHs  pPalMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKXe BBIPAXKEHUH,
cCoJlepKallluX CTeNeHu W Jiorapudmsl. brarogaps wu3ydeHuro ainreOpandeckoro
MaTepuaia NPOUCXOJUT  JaJIbHEWIlee  pa3BUTUE  ANTOPUTMUYECKOTO |
a0CTPAaKTHOrO MBIIUICHUSI O0y4YaromuXcsa, (OPMUPYIOTCS HABBIKUA JE€TyKTUBHBIX
paccyxaeHudd, paboOTel ¢  CHUMBOJBHBIMH  (QopMamu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEPABEHCTB. AureOpa
npeniaraeT 3()QPEKTUBHBIE WHCTPYMEHTBI JJSl PpELICHHs MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HAIJIAIHO JEMOHCTPUPYET CBOM BO3MOXXHOCTH Kak
A3bIKA HAYKH.

CopepxarenpbHo-MeToauueckass JuHUA «DyHKIMM U TpaQuKM» TECHO
NEeperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3a7aET MOCIIEI0BATEIBHOCTh U3YUEHUS MaTepuaia. V3ydeHue CTelneHHoH,
MOKa3aTeNIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKITUH, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTHX YUEOHBIX
NPEIMETOB U PEANbHOW MU3HHU TECHO CBS3aHO KaK ¢ MATEMaTHYECKUM aHAJIU30M,
TaK U C PEIICHHWEM YpPaBHEHHUA W HepaBeHCTB. Ilpu 3TOM OosiblIOE BHUMaHUE
yaensercss GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMyJIaMU 3aBUCHUMOCTU MEXKITY
pPa3IMYHBIMM BEJIUYMHAMHU, MCCIENOBATh IOJTY4YEHHbIE (DYHKIIMH, CTPOUTH UX
rpaduku. MaTtepuan 3TON cojiepKaTeIbHOW JTMHUN HalleJIeH Ha pa3BUTHE YMEHUMN
Y HABBIKOB, IO3BOJISIOIIMX BbIpAXaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznnyHOi (hopMme: aHATUTUYECKOH, rpaduueckoil u cimoBecHOl. Ero u3ydenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIIJICHUS, CIIOCOOHOCTU K
000OLIEHUIO U KOHKPETU3alluH, UCTI0Ib30BAaHUIO aHAJIOTUH.

CopepxarenpHast nuHud «Hauana mMareMaTHyeckoro aHains3ay MO3BOJISIET
CYILIECTBEHHO PaCIIMPUTh KPYr KaK MAaT€MAaTHYECKHX, TaK U MPHUKIAJHBIX 3aj]ad,
JOCTYIHBIX OOyYaroIMMCS, TaK KaK y HUX MOSIBISIETCS BO3MOKHOCTh CTPOUTH
rpa@uky  CIOXKHBIX (GYHKIUNA, OMPENeNsiTh HMX HauOOJbIINE W HAUMEHBIIHE
3HAYEHUsI, BBIYMCIATH IUIOMAAU (GUIYp U OOBEMBI TEN, HAXOAUTh CKOPOCTU H
YCKOpEeHHsl TpolieccoB. JlaHHas colep)kareiibHas JMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHUSI MaTeMaTHYEeCKUX MOJENEH peaJbHbIX CHUTYalUu,
NO3BOJISIET HAXOAWTh HAWJIydlllee pPEIICHHWE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHMYECKHX, 3aJ1a4ax. 3HAKOMCTBO C OCHOBAMH MAaTEMaTHYE€CKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOIO MBbIIUICHHS, (POPMUPOBAHUIO YMEHUW PAClO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKW B HayKe, TEXHUKE U UcKyccTBe. OOydarommecs y3HaKT O



BBIJIAIOLIMXCST pe3yjbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkarenbHO-MeTOMYeCKas TuHUS «MHOXKeCTBa U JIOTHKa» BKIIIOYAET B
ceOsi BJIEMEHTBHl TEOPUM MHOXKECTB M MAaTEMAaTHYECKON JOTUKU. TeopeTuko-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KypC IIKOJIPHOM MaTEeMATHKHU
U TpeasiaraloT HauOoJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOMIUNA BCE DPA3eIibl
MaTeMaTUKM MW €€ NPWIOKEHUH, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYEeCKue
JTUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BaxHO 1aTh
BO3MOXKHOCTh OOydYarmeMycs IOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN S3BIK
COBPEMEHHOW MAaTEMAaTHUKH W HCIIOJIh30BaTh €TO ISl BHIPAKCHHUS CBOMX MBICTICH.
Jpyrum BaXXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJeayeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHMM M CJEJIOBAHHUE ONPEEIEHHBIM
npaBWjaM  MOCTPOEHUSI  JI0KA3aTeJlbCTB.  3HAKOMCTBO  C  DJEMEHTaMu
MaTeMaTUYECKOW JIOTUKH CHOCOOCTBYET Pa3BUTUIO JIOTUYECKOTO MBIIUICHUS
00y4Jaronuxcs, MO3BOJISIET UM CTPOUTH CBOM PACCY’KJIEHUS HAa OCHOBE JIOTUYECKHUX
npaBui, POPMUPYET HABBIKK KPUTHUECKOTO MBIIIJICHHUS.

B yuebHom kypce «Anrebpa W Hadala MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYECKOTO MOJIEITHPOBAHUS, KOTOPHIE MPHU3BAHbI
CIIOCOOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peaTbHBIX
CUTYyallui, HCCIEAOBAHMS O3TUX MOJENed C TMOMONIBIO afmapara airedpbl u
MaTEMaTUYeCKOr0 aHalin3a, WHTEPHpPETAlMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3a/IaHUs BILUIETCHBI B KaXK/IbIN U3 pa3/iesioB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepuall
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs ISl pelIeHUs] MPUKIaAHbIX 3anad. [Ipu
pellICHUH  pealbHBIX  NPAKTUUECKUX  3a7ad4  oOydyalomuecss  pa3BUBAIOT
HAOJIOATeNIbHOCTh, YMEHHUE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh  aHAJOTHI0, 0000maTh W KOHKPETU3UPOBATH  MPOOJIEMY.
JlesTenpHOCTh MO (OPMHUPOBAHWIO HABBIKOB PEIICHHS TMPUKIAJAHBIX  3a7ad
OpraHU3yeTCs B MPOIECCE U3YUCHUS BCEX TeM y4eOHOTo Kypca «Anredpa u Hauasna
MaTEMaTUYECKOTO aHATN3ay.

Ha wu3ydenne yueOHOTO Kypca «AnreOpa MU Havajla MaTeMaTHYECKOTO
aHanu3a» oTBoautTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BBIYMCICHUA

Pannonanbubpie yucina. OOBIKHOBEHHbBIE M JIECATHYHBIE JPOOH, MPOIICHTHI,
OeckoHeuHbIe Tepuoandeckue npodu. Ilpumenenue npobeit W MPOIEHTOB IS
peleHns NPUKIaaHbIX 3a1a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUM U PEAIbHOM KU3HH.

JleiicTBUTENBHBIE 4YMCIA. PalnuoHaJbHBIE W UPpPALMOHAIBHBIE YHCIIA.
Apudpmernueckue  onepauMu = C  JICWCTBUTENbHBIMH  yHMciIaMu.  Moayib
JEUCTBUTEILHOTO YUCIIA U €ro cBoMcTBA. [IpnONMKEHHbBIE BBIYKMCIICHUS, TPABUIIA
OKpYTJICHHSI, PUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ 1nensiM nokaszareneM. buHoM Herorona. Hcnosbe3oBanue
NOJXOAIIEeH (POPMBI 3aIIMCH IEHCTBUTEIBHBIX YACEN JJIS PEILICHUS TPAKTUYECKUX
3a/1a4 ¥ IPEJICTABICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HaTypaIbHON CTETIEHU U €T0 CBOWCTBA.

CreneHb C palMOHANBHBIM IIOKa3aTeleM U €€ CBOWCTBA, CTENEHb C
JNEHUCTBUTEIIBHBIM I0KA3aTEIIEM.

Jlorapugm uymcna. CpoiictBa norapupma. JlecaTuuHble W HaTypasibHbIE
Jgorapudmel.

CHHyC, KOCHHYC, TaHT€HC, KOTAaHI'€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC,
aApPKKOCHUHYC M ApKTAaHT€HC YMCIOBOIO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YPaBHEHHE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIE ypaBHEHUsI M YypaBHEHHs-ciencTBUs. HepaBeHCTBO,
pELICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS LEIbIX U APOOHO-PAllMOHANIBHBIX YPaBHEHUH U
HEpPaBEHCTB. MHOIrO4WIEHbl OT OJHOW NEepeMEeHHOW. JlelleHne MHOrodsjeHa Ha
MHOTOWIEH ¢ ocraTkoM. Teopema be3y. MHorowieHsl ¢  UeNbIMU
koddpdunuentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUH, COJIEPXKAILINUX CTEIEHU U KOPHHU.

HppauroHanpHble YPaBHEHUS. OcCHOBHBIE METO/IbI penieHus
UPPALMOHAIBHBIX YPaBHEHUIA.

[Toka3zaTtenbHble ypaBHeHHs. OCHOBHBIE METOMBl PEIICHUS IMOKA3aTEIbHBIX

YpPaBHEHU.

[IpeobpazoBaHue BBIpAKEHUH, COIEPIKALIUX JOTrapU(MBbI.

Jlorapudmuueckue YpaBHEHHUS. OcHoBHbIE METO/IbI peleHus
jgorapu(pMUUECKUX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPUUYECKHE bopMyJIbL. [TpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUrOHOMETPUYECKUX YPAaBHEHU.



Pemenne cucrem JIMHEWHBIX ypaBHEHMH. Marpuua CUCTEMBI JIMHEWHBIX
ypaBHeHMIl. OnpenenuTenb MATpUllbl 2X2, €ro TeOMETPUYECKUI CMBICT U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONPEACIUTENS JJIsl PEIUICHUS
CHUCTEMBI JIMHEMHBIX ypaBHEHWW. PelleHune NpuKIagHbIX 3ajad C IOMOIIbIO
CUCTEMBl JIMHEWHBIX ypaBHEHHU. lccinenoBanme mOCTPOEHHOM MOAENU C
MTOMOIIBIO MaTPHI] U ONPENIEITUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJEN peanbHON CUTYyallUH C IMTOMOUIBIO
YPaBHEHUM W HEPaBEHCTB. [IprmMeHeHHe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a]ad M 3aJad U3 Pa3IUYHbIX O00JIacTell HAyKu U peaNbHOMN
KU3HU.

DOyHKUMH U TPaPUKH

OyHkius, crnocoObl 3amanus (yHkuu. B3aumMHO o00paTHblEe (YHKIHH.
Komnosumus ¢ynkuuit. I'padux QyHkmmm. DnemeHtapHble mpeoOpa3oBaHUsS
rpadukoB QyHKIIHIA.

OO6nactp ompeneneHuss 1 MHOXKECTBO 3HaueHuW ¢yHkuuu. Hymu dyHkmmm.
[IpomexxyTku 3HakonocTossHCTBA. UETHBIe 1 HeuéTHbIe GyHKIMU. [lepuoanueckue
bynkuun. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
¢bynxun. Hanbomnpiee 1 HauMeHbIlee 3HaYeHHs PYHKIIMHA Ha TIPOMEXKYTKE.

Jluneiinas, KBaapaTuyHas W APOOHO-TMHEWHAs (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHUE U MTOCTPOEHUE UX TpaduKOB.

CrenenHasi (pyHKIMS C HATypaJlbHBIM U II€JIbIM MoKazareneM. E€ cBoiicTBa u
rpaguk. CpoiicTBa U rpaduK KOpHS N-Oi cTemeHW Kak (yHKIMH OOpaTHOU
CTEIICHH C HATYPaJIbHBIM ITOKA3ATEIIEM.

[Toka3aTenbHass U jorapupmuyeckas (yHKUHUHA, UX CBOWCTBA M TpaduKu.
Hcnonp3oBanue rpadpukoB GyHKIUHN 1715 peLIeHHs] ypaBHEHUH.

TpuroHoMerpuyeckass OKPYKHOCTb, OIIPEACICHUE TPUTOHOMETPUYECKUX
(yHKLIHIA YUCIOBOTO apryMEHTA.

QOYHKIMOHAJIBHBIE 3aBUCHMOCTH B pEAIBHBIX IMPOLECCAX W SBICHUSIX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Hauaja MaTeMaTH4eCcKOro aHajan3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHMs IOCJIENOBATeNLHOCTEH. MeTton
MaTeMaTH4YECKON VHTyKIIUH. MoOHOTOHHBIE 17§ OTPaHUYECHHBIE
IIOCJENA0BATENBHOCTH. VICTOpHS BO3HMKHOBEHMSI MAaTeMaTHYECKOTO0 AHAJIN3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckast 1 reoMeTpuueckas rnporpeccuu. beckoHeuno yObiBaroIas
reomeTpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOUIEH reOMETpHYECKON
nporpeccuy. JINHENMHbIN U SKCIIOHEHIMAIBHBIN pocT. Yucno e. Popmyna CIOKHBIX
NpoLEHTOB. Mcnosb30BaHWE TIPOTrpEeCcCHH Ui PELICHUS peajbHbIX —3a1ad
MPUKIIATHOTO XapaKTepa.



HenpepoiBHble GyHKUIMM W UX CcBoMcTBAa. Touku paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkuuid. CBoHCTBa (YHKIMN HENpPEephIBHBIX Ha OTpe3ke. MeToj
WHTEPBAJIOB JUIsl PELICHHS HEPAaBEHCTB. lIprMeHEHHE CBOWCTB HENMPEPBIBHBIX
byHKIU 1715 perieHus 3aay.

[TepBas u BTOpast mponsBoaHbIe GyHKIHH. OnpeneneHue, TEOMETPUICCKAN |
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeabHON K Tpaduky QyHKIUY.

[IpousBoanbie  3neMeHTapHbIX  (QyHKiud.  [IpousBomHass ~ CyMMBl,
MIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (PYHKITUH.

MHo:xecTBa M JIOTHKA

MHOKeCTBO, omnepanud HajJ MHOXKECTBAMHA M WX CBOMCTBa. JlmarpaMmbl
Oiinepa—Benna. IlpumeHeHHE TEOPETHMKO-MHOXXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJbHBIX IIPOLECCOB W SBICHUW, IPU PELICHUM 3a4ad W3 APYTUX
y4eOHBIX MPEIMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTa, CIEICTBHUE,
JI0Ka3aTeIbCTBO, PABHOCUJIBHBIC YPAaBHEHHSI.

11 KVIACC

Yucnaa v BBIYMCICHUSA

HatypaneHble u uenble yucia. [IpumeHeHne npru3HaKkoB AECIUMOCTH ILIEJIBIX
yycen, HauOonbIuid oOmui aenutens (mamee — HOJl) m HamMmenblnee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moaynto, anropurMa EBkiuaa s peneHus
3a7a4 B 1IEJIBIX YHUCIIAX.

KomnnekcHsle umcna. Anredpavyeckas W TPUTOHOMETpHUUYECKas (OPMBI
3aMCH KOMIUIEKCHOTO 4Hclia. ApU(pMETUYECKHE ONepaluy C KOMIUIEKCHBIMHU
yucinamu. M3o00pakeHHMe KOMIUIEKCHBIX YHCEJl Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau N-oii CTeNeHU W3 KOMIUIEKCHOro 4ucia. IIpumenenue
KOMIUIEKCHBIX YMCEIN JUIsl pelieHns (PU3MUECKUX U T€OMETPUUECKHX 3a/1au.

YpaBHeHUS U HEPABEHCTBA

CucrteMa W COBOKYNIHOCTb YPaBHEHHWHW W HEPABEHCTB. PaBHOCWIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbHbIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHM C  TTOMOIIBIO
TPUTOHOMETPUUYECKON OKPY>KHOCTHU. PenieHne TpuroHoOMeTpu4eCKuX HEPABEHCTB.

OCHOBHBIE METOJABl PpEIIECHUs TOKA3aTEeNbHbIX U  JIOTApU(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METOIbI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHMS] CUCTEM M COBOKYIHOCTEH palUOHAJIbHBIX,
UPpALMOHATBHBIX, TTOKA3AaTEIbHBIX U JOTapU(MUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamu.



[IpumeHnenue  ypaBHEHMH, CHCTEM W HEPaBEHCTB K  PEILICHHUIO
MaTEeMaTUYECKUX 3aJad M 3aJad U3 pa3IuyHbIX O0JIacTell HAayKu U peanbHOMN
YKWU3HM, HHTEPIPETALMS [IOJTYyYEHHBIX PE3YJIbTATOB.

DOYyHKIUHN U TPAPUKH

I'paduk xommosunmu Qyukumii. ['eomerpuueckue o0pas3bl ypaBHEHUH U
HEPaBEHCTB Ha KOOPAWHATHOM ITUIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOMCTBA U IPaPUKH.

['padmyeckue mMeTOABl pellleHUs ypaBHEHHWH W HepaBeHCTB. ['paduueckue
METO/bI PELICHHUS 3a]1a4 C TapaMETPaMH.

Hcnonp3oBanne rpadukoB (GYHKIUN IS WCCICIOBAHUS MPOIECCOB M|
3aBUCHUMOCTEH, KOTOpbIE BO3HUKAIOT NPHU PELICHUH 33Jad U3 APYIHX Y4eOHbIX
IIPEAMETOB U PEaJIbHOMN KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[IpumMeHeHne Mpou3BOAHONW K MCCIENOBAHUIO (DYHKIIMI HA MOHOTOHHOCTbH U
3KcTpeMyMbl.  HaxoxneHue  HauOonbllero Y HAUMEHBILIETO  3HAuYEHUM
HENpepbIBHON (QYHKIMHU Ha OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIy4IIero pEIICHUS B
NPUKIIAHBIX 3a/adax, Uil ONPENENICHHS CKOPOCTM M YCKOPEHHMs IIpolecca,
3aJIaHHOTO (HOPMYJIION MK TpaduKoM.

ITepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpasHbie
ayieMeHTapHbIX pyHKuui. [lpaBuna HaxoxaeHUS IEPBOOOPa3HBIX.

WNHuTerpan. ['eomeTpuuecknii CMBICII HMHTErpasa. Brruncienne
onpenenéHHoro uaTerpana no ¢gopmyne Hetorona-Jleibuua.

[IpumeHeHnne uHTErpana s HAXOXACHUS IUIOIAACH IUIOCKUX (GUryp M
00BEMOB F€OMETPUUECKUX TET.

[Ipumepsl pemenuit auddepeHManbHBIX ypaBHEHU. MartemaTudeckoe
MOJICJIMPOBAHUE PEAIbHBIX IMPOLECCOB C TMOMOLIBI  AU(depeHIInaTbHBIX
YPaBHEHUM.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VUYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUUCKOro  OOMIECTBA,  MPEACTaBICHUE O
MaTEMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
NpoIEeAYp TPaKIAHCKOro o0OIIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMeHHue
B3aMMOJICUCTBOBATh C COIMAJIbHBIMA HMHCTUTYTAMH B COOTBETCTBHU C UX
GyHKIMUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'PakKIAaHCKOW UIACHTUYHOCTH, YBOXKEHUS K
MPOILIOMY M HACTOSIIIIEMY POCCHICKOW MaTeMaTUKH, [IEHHOCTHOE OTHOIIECHUE K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMATUKOB M POCCUMCKOM MaTEMaTUYECKOM HIKOJbI,
UCIIOJIb30BAHUE ATUX JOCTIDKEHHM B JPYIMX HayKaX, TEXHOJOTHUAX, cdepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNM HAyKH U JEATEIbHOCThIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3¢CTEeTU4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKIIOYAsl SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEHICHUH, pacCy ACHUI, BOCIPUUMUYHUBOCTh
K MaTeMaTHYEeCKUM acleKTaM Pa3InYHbIX BUJOB UCKYCCTBA;

5) pu3uUecKoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUSI TMPUMEHSATH MaTEMAaTUYECKUE 3HAHUS B
MHTEpecax 310pOBOro U 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3J0pPOBBIO (3I0pOBOC IHMTaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH M
OTIIbIXa, peryisipHas (u3nUecKasi aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN NESATEILHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpYIy, OCO3HaHHUE IIEHHOCTH TPYJIOJIOOMS, HHTEpPEC K
pasnmuuyHbiM  cepaM  MPOPECCHOHAIBHOW  JACATEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUSIMH, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymieit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HECHHBIC ILJIAHBI,



TOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaThUuyeckoMy  OOpa3oBaHHI0O U
caM0oOOpa30BaHUI0 Ha TPOTSHKEHUUM BCEW JKM3HM, TOTOBHOCTh K AKTUBHOMY
Y4acCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1ad MaTeMaTHICCKON HAMPaBICHHOCTH;

7) 3KOJIOTUYe€CKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYPhl, TIOHUMAHWE BIMSHHUS
COITMATILHO-IKOHOMHUYECKHX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpe/bl, OCO3HaHUE TII00AIBHOTO XapaKTepa IKOJIOTHYECKUX MPoOJieM, OpUeHTAIUS
HAa TIPUMCHCHHEC MATeMATHYCCKUX 3HAHWM JUIsl pemieHus 3a7a4 B 00JacTu
OKpYXaromen cpepl, IIAHUPOBAHWE TIOCTYNIKOB M OIICHKM WX BO3MOJKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIIEeH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEMaTUYeCKOW HayKkh Kak cdepbl UYeTOBEUECKOW ESTEIIBHOCTH, JITaroB €€
pPa3BUTHST W 3HAYMMOCTH IS Pa3BUTHS IUBUIIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKM W MaTeMaTUYeCKOW KyJIbTypOH Kak CpEACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIICCTBIISATh IPOCKTHYID U HCCIEI0BATEIbCKYIO JCATEIbHOCTD
WHIUBUyJIBHO U B TPYIITIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE y4eOHbIE 1eiiCTBUSA

ba3zoBble JTornyeckue qeicTBus:

BBISIBJISITh M XapAaKTEPU30BaTh CYILECTBEHHBIEC INMPU3HAKM MATEMaTUUYECKHUX
OOBEKTOB, TIOHSATUW, OTHOIICHUN MEXAy MOHATUSAMHU, (HOPMYIUPOBAThH
OnpeieSICHUs] MOHITUHN, YCTaHABIUBAThH CYIECTBEHHBIN MpPU3HAK KiIaccuPUKaIiy,
OCHOBaHMsI JiJis1 0000IIIEHHS U CPABHEHHUSI, KPUTEPUHU TIPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh U  MPeoOpa3oBBIBATh  CYXKJICHHUS:
YTBEPAUTEIIbHBIE U OTpUIATENIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U IPOTUBOPEYN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3aKJIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITEJIBHO JOKA3aTEIhCTBA MATEMATUUYECKUX YTBEPKICHUIM
(IpsiMbI€ U OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKJICHHS U BHIBOIBI;

BBIOMpATh CMOCO0 pelieHrs Yy4eOHOW 3ajaud  (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOIAIMA C  YU4E€TOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).



Ba3oBnle ucciienoBarejbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOMNPOCHl KaK HCCIIEOBATEIbCKAA WHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh  BOINPOCHl,  (UKCUPYIOUIME  MPOTUBOpEUYHEe,  MOpodiiemy,
yCTaHaBIMBATh MCKOMOE W JaHHOE, (OPMHUPOBATH THUIOTE3y, apTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MIPOBOJAUTH CaMOCTOSITENIBHO CIUIAHUPOBAHHBIN ASKCIEPUMEHT, UCCIIECIOBAHHE
10 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKoro 00beKTa, SIBJICHMUs, ITpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy O0bEKTaMU, SBJICHUSMHU, MPOILECCAMMU;

CaMOCTOATEILHO (POPMYIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaM
MPOBENEHHOTO  HAOMIONECHUS, HCCIECIOBAHUSA, OICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKKE BbIIBUIAThH
MPEANOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHUSX.

Pa6ora c undopmanueii:

BBISIBIISATH JAeUIINTH MHPOPMAIIMU, TAHHBIX, HEOOXOAUMBIX JJisi OTBETa Ha
BOIIPOC U JIJIS PELLICHUS 3a]1auu;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX THIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh HHOOPMAIMIO PA3TUYHBIX BHIIOB H
dbopm npeacTaBiIeHuUS;

CTPYKTYpPUpPOBaTh MH(POPMALIUIO, MPEJACTABIATh €€ B pa3IUYHBIX (popmax,
WJLTIOCTPUPOBATH TpaduuecKy;

OLICHUBATH HaJIEKHOCTh uHpopManmn 1o CaMOCTOSITEIILHO
c(hopMyJTMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEpPCAJbHbIE y4eOHbIe 1eCTBUS

OoO1enne:

BOCIIPUHUMATh U (GOPMYJIMPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HeassMH OOIEHHUs, SCHO, TOYHO, IPaMOTHO BBIPAKAaTh CBOIO TOYKY 3pPEHHS B
YCTHBIX M THCBbMEHHBIX TEKCTaxX, JaBaThb MOSICHEHUS MO XOAY PEIICHUS 3aJayH,
KOMMEHTHPOBATh MOJIYUCHHBIN Pe3yJIbTarT;

B X0Ji€ 0OCYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYILIECTBY OOCYKIaeMON TEMBI,
npoOJieMbl, pelIaeMoi 3a7ayu, BBICKA3bIBaTh WJCH, HAICJICHHBIE Ha TOUCK
pellIeHUs, COMOCTAaBJATh CBOM CYXICHHUS C CYXKJICHUSMH JPYTHMX YYaCTHHUKOB
Jvajora, oOHapyKUBaTh Pa3IMuue M CXOJICTBO TO3WIIHMK, B KOPPEKTHOH (opme
bopMyIMpPOBATH Pa3HOTIIACHS, CBOU BO3PAKEHUS;

MPEACTABIATh PE3YIbTAThI PEIICHUS 3a/lau, SKCIIEPUMEHTA, UCCIEOBAHUSI,
MPOEKTa, CaMOCTOSITEIbHO BBIOMPATH (POpMAT BBICTYIUICHUS C Y4€TOM 3a/1ad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ay IUTOPHH.

PeryasitTuBHbIe YyHUBEpPCAJbHbIC YUeOHbIE 1eiiCTBUS



Camoopranusanus:

COCTABJISITH IJIaH, AJITOPUTM PEILICHUS 3a/layu, BIOUpaTh CIOCOO PEIICHUS C
y4ETOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ Y4ETOM HOBOW WH(OpPMAITHH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH UHTEJJIEKT:

BJIAJ€Th HABBIKAMM  TIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
croco0aMu CaMOINPOBEPKH, CAMOKOHTPOJS TpoIlecca W pe3yibTaTa perieHUs
MaTeMaTU4YECKOM 3a4a4H;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPU PEIICHUU 3a]auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa I[N U YCIOBUSIM, OOBSICHATh MPUUUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIIUOKY,
JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY.

CoBmecTHasl 1eATEJIbHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYINECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TMpU pEeHIeHWH YYEOHBIX 3a7ay, MPUHUMATH 1e€JIb COBMECTHOM
JIEATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOW pabOThI, pacrpenceisiTh
BUJIbI pabOT, JIOrOBapWBAThCs, OOCYX AAaTh IMPOLIECC W Pe3yJbTaT paboThI,
000011aTh MHEHHS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPyNNOBBIX (opmax paboThl (0OCYykACHUS, OOMEH MHEHUH,
«MO3TOBBIE€ IITYPMBD» W HHBIE), BBHIMOJHATH CBOK YacTh pabOTBl U
KOOPAMHUPOBATh CBOU JCHCTBHUS C JPYTMMH YJI€HAaMH KOMAaH[bI, OIICHUBATh
KaueCTBO CBOEr0 BKJaJa B OOIIMNA MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

IMPEAMETHBIE PE3YJIBTATBI

K koniry oOyuenuss B 10 kjacce 0OydyarOIIMICSd MOJYYUT CIIEIYIOIIHE
MpeAMETHbIE PEe3ybTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMmbl y4eOHOTO
Kypca «Anrebpa u Havajla MaTEMaTUYECKOTO aHATN3ay:

Yucaa 1 BBIYUCTCHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSAMH: pPaAlMOHAIIBHOE YHCIO, OECKOHEUHas
nepuoAnYecKasl JApoOb, TMPOILEHThI, HUPpaAlMOHATBLHOE YHUCJIO, MHOXECTBa
palMOHAJIBHBIX U ACHCTBUTENBHBIX YHCEI, MOAYJIb JTEHCTBUTEILHOTO YUCIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl PEIICHUS NPUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACJIEH 3HAHUU U PEATIbHOU KU3HU;

MPUMEHSITh PUOTUKEHHBIC BEIYUCIICHUS, PABUIIA OKPYTJICHUS, TPUKUAKY U
OLICHKY PE3yJIbTaTa BbIYNCIICHUN;



CBOOOIHO ONEpUPOBATH MOHATUEM: CTENEHb C LEJIbIM I0Ka3aTelleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (POPMY 3alKCU JEHCTBUTENBHBIX YUCEI JUIsl PELLICHUS
IIPaKTUYECKUX 3a]1a4 U NPEJACTaBICHUS JaHHBIX;

CBOOOHO OIEpPHPOBaATh MOHATHEM: apU(PMETUYECKUN KOPEHb HATypalTbHOMN
CTEIECHU;

CcBOOO/IHO OIIEPUPOBATH MOHATUEM: CTEIIEHD C PALlMOHAJIBHBIM I10Ka3aTeleM;

CBOOOIHO OIEpUpPOBaTh MMOHATHAMU: JIOTapU(PM uucaa, ACCITHUYHBIE U
HaTypaJIbHbIE JIOTAPU(PMBL;

CBOOOJHO ONEPHUPOBATH MOHATHIMHU: CHHYC, KOCUHYC, TAHT'€HC, KOTAaHI'€HC
YUCIJIOBOTO apTyMEHTAa;

OIEpUPOBATh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTaHI'€HC YUCIIOBOIO
apryMeHTa.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJHO OIEpPUPOBATH MOHATUSIMU: TOXIECTBO, YPABHEHUE, HEPABEHCTBO,
PABHOCUJIbHBIE YPABHEHUS U YPAaBHEHUS-CIIEICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh pPAa3IMYHblE METOJbl PEIIEHUS PALUOHAIBHBIX M JIPOOHO-
pallMOHAIBHBIX yPAaBHEHUM, NIPUMEHATH METOJ HWHTEPBAJIOB I PELIEHUs
HEPABEHCTB;

CBOOOJHO OINEPUPOBATH MMOHATUAMH: MHOTOYJIEH OT OJHOW MEPEMEHHOM,
MHOTOYJIEH ¢ MLedbIMH KO3(p(UUIMEHTaMH, KOPHM MHOTOUYIEHA, NPUMEHATh
JIeJIEHMEe MHOTOYJIEHAa HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUISl pELICHUS 3a/1a4;

CBOOOJHO ONEPHPOBATH TMOHATHSMHU: CHUCTEMAa JIMHEWHBIX YpaBHEHWIA,
MaTpuLd, ONPEACINUTENb MATPULBI 2 X 2 W €ro TIeOMETPUYECKHH CMBICII,
UCITIOJIB30BaTh CBOMCTBA ONpENENHTeNss 2 X 2 JuId BBIYMCIICHHS €r0 3HAa4eHUs,
IPUMEHATh ONPEACHUTENIA JUIsl PELICHUS CUCTEMbl JIMHEHWHBIX YPaBHEHUH,
MOJIEJIMPOBATh PEaJbHbIE CUTYalluH C TIOMOUIBIO CUCTEMBI JINHEWHBIX YPaBHEHUH,
MCCIIEI0BATh IIOCTPOEHHBIE MOJEIHM C IIOMOIIBIO MaTpPULl M ONPEIEIUTEIEH,
VMHTEPHPETUPOBATH NIOJyUYECHHBIN PE3YyJIbTaT;

WCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMH JUIsi TpeoOpa3oBaHUs
BBIPAKCHU;

BBINIOJIHATH MPE0OPa30BaHUs YHCIOBBIX BBIPAKEHUH, COAEPKAIMX CTENEHH C
PalMOHAIBHBIM [TOKA3aTEeIIEM;

UCII0JIb30BaTh CBONCTBA norapu(pMoB TUISt npeoOpa3zoBaHus
Jorapu(pMUUECKUX BbIPAKEHUH;

CBOOOJHO OMNEPUPOBATh MOHATUSIMHU: HUPPALMOHAJIBHBIE, MOKa3aTeJIbHbIE U
Jorapu(pMUYECKHE YPaBHEHHUS, HAXOIUTh UX PEIICHHS C TOMOUIBI0 PABHOCUIIBHBIX
IIEPEXO0/I0B WIIA OCYUIECTBIISAA POBEPKY KOPHEM;



MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKUEe (HOPMYJIbI ISl TPeoOpa30BaHUS
TPUTOHOMETPUUECKHUX BBIPAKCHHUI;

CBOOOJTHO OMEPUPOBATH IMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATH HEOOXOAuMBbIe (OpPMYNBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHHI];

MOJICIMPOBaTh peajbHbIE CUTyallMd Ha S3bIKE anreOpbl, COCTABISTH
BBIDOKEHUS, YpaBHEHMs, HEPaBEHCTBA IO YCIOBUIO 3a/laud, MCCIEI0BaTh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsl.

DOyHkuuu U rpapuku:

cBOOOIHO ONEPUPOBATh MOHATUAMU: (PYHKIIHS, CIIOCOOBI 3aaHusl QyHKIUH,
B3aMMHO O0OpaTHble (QYHKIUH, KoMMo3uius GyHKUMA, Tpadux QyHKIUH,
BBITNOJIHATH 3JIEMEHTApHBIE ITpeoOpa3oBanusi rpauKoB QyHKLINHI;

CBOOOJHO OIEPUPOBATHh MOHATHSIMH: OOJACTh OMPEACICHUS U MHOXKECTBO
3HaYeHUH QPyHKINUU, HYTH QYHKIIMH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOIHO OINEpUPOBaTh MOHATHSAMM: UETHbIE M HEUYETHbIE (DyHKUUH,
nepuouyeckue (PyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIUU, MAKCUMYMBbI U
MUHUMYMBI (DYHKIIMM, HaumOoJblliee M HauUMEHbIee 3HaueHHe (YHKIUH Ha
IPOMEXKYTKE;

cBOOOHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIHS C HATypadbHBIM U
HeabIM ToKa3zareneM, rpaguk CTeneHHOM (YHKIMHU C HATypalbHBIM U IIEJIBIM
nokasaresnemM, rpaguk KOpHs N-0il cTeneHW Kak (PyHKIHMHU OOpaTHOW CTENEHU C
HaTypaJIbHBIM ITOKa3aTeleM;

ONEpPUPOBATh TOHATUSAMU: JMHEWHAs, KBaJpaTHYHas W APOOHO-THHEWHas
(byHKIUH, BBITIONHATH 3JIEMEHTAPHOE MCCIIEA0BAHNE U IIOCTPOSHUE UX TPadUKOB;

cBOOOIHO ONEpUpOBATh MOHATUSAMM: IOKazaTeiabHas U JorapupmMuyeckas
GbyHKIMHA, UX CBOMCTBA U TpaduKH, HUCIOIH30BaThb UX Tpa@UKUA IS PEIICHUS
YPaBHEHMU;

CBOOOMIHO OMEPUPOBATH TOHATUSAMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
oIpesiesIeHue TPUTOHOMETPUUECKHUX (DYHKIUI YNCIOBOTO apTryMEHTa;

UCIONB30BaTh rpaduku (GyHKOUN JUIs  HCCIEAOBaHUS TMPOILIECCOB U
3aBHCHUMOCTEN NpU pelieHuH 3a7ad U3 JPYrux y4eOHBIX MPEIMETOB U peanbHOMN
KU3HH, BBIpAXaTh (HOpMyIaMH 3aBUCUIMOCTH MEXy BETUUMHAMU;

Hauajia MaTeMaTH4eCKOro aHAJIM3a:

cBOOO/IHO ONEpUPOBATh MOHATUSAMU: apudmMeThyeckas U TeoMeTpudecKas
mporpeccusi, 0eCKOHEYHO yOBbIBarOIasi reoMeTpUuIecKasi Mporpeccus, TMHEHHBIA U
OKCMOHEHIIUATIBHBIA POCT, POpPMyJia CIOKHBIX MPOIIEHTOB, UMETh MPEACTABICHUE
O KOHCTaHTE;

UCTIONb30BaTh MPOTPECCUU JJIs PEIICHUs PEANbHBIX 3aJad MPUKIATHOTO
XapakTepa;



CBOOOJTHO OIEPUPOBATH MOHATHUSIMU: MTOCIEI0BATEIBLHOCTbD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OrPAHWUYEHHBIE IOCIEA0BATEIBbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHUS MAaTeMaTHYECKOrO0 aHajiu3a Kak aHaiu3a
OCCKOHEYHO MAJIBIX;

CBOOOJHO OIEPUPOBATH TMOHATUSIMH: HENPEPHIBHBIC (PYHKIIUU, TOUYKH
paspbiBa rpaduka QyHKIUHA, aCUMITOTHI rpaduka QyHKIUH;

CBOOOJTHO OIEPUPOBATH TMOHATUEM: (YHKIUsS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSTH CBOMCTBA HETIPEPHIBHBIX (DYHKITUHN TSI pEIICHUS 3a71a4;

CBOOOJIHO OIEpUPOBATHh MOHSATUAMM: IIepBasi W BTOpas MPOU3BOIHBIC
byHKIMH, KacatenbHas K TpaduKy QyHKIIHIH,

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BEICHUS, YACTHOIO U KOMIO3ULIUH
NBYX (PYHKIUH, 3HATh TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

WCITOJIb30BAaTh TEOMETPUUCCKUN W (DU3UYECKUH CMBICT MPOU3BOTHON IS
pelieHus 3ajad.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO ~ OINEpPUPOBATh  TMOHATHSIMHU:  MHOXKECTBO,  OIEpaluud  Haj
MHOECTBaMU;

UCIIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar JJisl ONKUCaHus PeabHbIX
MIPOIIECCOB U SIBJICHUH, IPU PEILICHUH 3a]1a4 U3 JPYTUX y4eOHbIX IPEAMETOB;

CBOOOJTHO OMNEPUPOBATH IMOHATUSMH: OIPEACIICHUe, TEOopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO 00BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
ypaBHEHUS U HEPABEHCTBA.

K koniry obOyuenuss B 11 kjacce oOydyaromIMiics MOJYYUT CIIEAYIOIINE
MpEeAMETHbIE PE3YJbTaThl MO OTJEIbHBIM TeMaM paboyel MporpaMmbl Y4eOHOTO
Kypca «Anredpa u Havajla MAaTEMaTUYECKOTO aHATN3ay:

Yuciaa 1 BBIYUCTCHUSA:

CBOOOJIHO OMNEPUPOBATh MOHATUSMH: HATypallbHOE U IEJ0€ YHUCIO,
MHOKECTBA HATypaJbHBIX M LEJbIX YUCEJ, UCIOJL30BaTh MPU3HAKU JEITUMOCTHU
uenbix yucen, HOJl u HOK HaTypallbHBIX 4KCeNn JJIsl pelIeHus 3a1ay, IPUMEHSTh
anroput™m EBkina;

CBOOOJTHO OMEPUPOBATH TMOHSATUEM OCTaTKa MO MOJIYJIIO, 3alKChIBAThH
HaTypaJbHbIC YKUCIIA B PA3JIMYHBIX MTO3UIIMOHHBIX CUCTEMaX CUMCIICHHUS;

CBOOO/JIHO OMNEPUPOBATH MOHSTUSMU: KOMIUIEKCHOE YHCJIO W MHOXECTBO
KOMITJIEKCHBIX YHUCEJI, MPEACTABIATh KOMIUIEKCHBIE YMCa B alreOpanyeckod u
TPUTOHOMETPUUECKON (hOpMe, BBIMOTHATH apuPMETHUECKUE ONepalii ¢ HUMHU U
n300paxaTh Ha KOOPJUHATHOM MJIOCKOCTH.

YpaBHeHMS U HEPABEHCTBA:



CBOOO/IHO ONEPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
jJorapu(pMUUECKUE HEpPABEHCTBA, HAXOAUTb UX PELUIEHUS C  I[IOMOILBIO
PABHOCUJIBHBIX IIEPEXOOB;

OCYUIECTBJISATH OTOOpP KOpPHEW MpH pElIEHUHd TPUTOHOMETPUUYECKOIO
YpaBHEHUS;

CBOOO/IHO OIEpUPOBATh IOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh HEOOXOAuMbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH NOHATUSIMU: CUCTEMA U COBOKYNHOCTh YPaBHEHUH H
HEPaBEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUSA, HAXOIAUTh PEIICHUS
CUCTEMBI U COBOKYIMHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, ITOKA3aTEJIbHbBIX U
Jorapu(pMUUECKUX YpaBHEHUN U HEPABEHCTB;

pemarhb palrOHAJIbHBIE, VppaLMOHAJIbHBIE, IIOKa3aTEeIbHBIE,
jJorapuMuyeckue ¥ TPUTOHOMETPUYECKHWE YpaBHEHHs] U  HEPaBEHCTBA,
coJiepKalle MOAYJIU U IapaMeTphl;

IPUMEHATH TpauyecKue METOIbl JUIsl PELLICHUS] YPaBHEHUIM U HEPaBEHCTB, a
TAKXK€ 3a/1a4 C apaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDOKEHHSI, YPABHEHUS, HEPABEHCTBA M MUX CHCTEMbI IO YCJOBHUIO 3a/1ayH,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENIN C HCIOJIb30BAaHUEM ammnapara ajireOpsl,
VMHTEPIPETUPOBATH NIOJyUECHHBIN PE3yJIbTAT.

DOyHkuuu U rpapuku:

CTpOUTh TpadUKd KOMIO3UIMU (PYHKIUH C MOMOIIBIO 3JIEMEHTApPHOIO
UCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU IBYX (DYHKIIHIA;

CTPOUTb TIEOMETPUYECKHE 00pa3bl ypaBHEHHMM U  HEPaBEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJHO ONEpPUPOBATH MOHATHAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
dynxumi;

OPUMEHATh (QYHKIUM Ui MOJCIHUPOBAHMSI U HCCIEIOBAaHUS PEaJIbHBIX
IIPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJIm3a:

UCIT0JI30BaTh MPOU3BOIHYIO JIJISl HCCAEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoJblllee U HaMMEHbIIee 3HaUeHUsI (PYHKIIMU HENPEPHIBHON Ha
OTpE3Ke;

UCIIOJI30BaTh MPOM3BOJHYIO Il HAXOXKJIECHHUS HAWIY4ylIero peuieHus B
OPUKIAAHBIX, B TOM YHCIE COLUMAIbHO-DKOHOMHYECKHX, 3ajadax, s
ONIPENENIEHUS] CKOPOCTH M YCKOpPEHHUs Ipouecca, 3aJaHHOro (GopMyJsIol WiIu
rpadukom;



CBOOOJTHO ~ OMEpHUPOBATh MOHATHSMHU: TE€pBOOOpa3Hasi, ONpeneIEHHBIMI
WHTErpajl, HAXOAWTh IEPBOOOpA3HBIC AIEMEHTAPHBIX (PYHKIMHA U BBIYUCIATH
uHTterpai no popmyie Herorona-JIeitbnuna;

HAXOJIUTh TIOMAIHN TUIOCKUX (GUTYP U OOBEMBI TEJT C TOMOIILI0 HHTETPAIA;

MMETh MPEACTABICHUE O MATEMATHYECKOM MOJICIIMPOBAHUM HA MIPUMEPE
cocTaByieHUs MU PepeHIINATbHBIX YPaBHEHUN;

pelarh NPUKIAIHbIE 33aJa4d, B TOM YHCJIE COLHAIbHO-DKOHOMUYECKOTO U
$u3NYECKOro XapakTepa, CpeICTBAMU MAaTEMaTUIECKOTO aHaIHN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITIACC
KosunvecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
n/n MPOrpamMMmsl Bcero Konrpoapipie  Tpakrueckue o0pa3oBaTe/IbHbIE
padoThI padoTsbI pecypenI

MHO0X€eCTBO IECTBUTENIbHBIX YNCET.

MHorounensl. PanimoHanbHble ypaBHEHUS U 24 1

HepaBeHCTBA. CUCTEMBI IMHEUHBIX

YpaBHEHU I

Oyuknun U rpaduku. CreneHHas GyHKIUS C 12 1

LEJIbIM ITOKA3aTeIeEM

Apudmerndeckuii KOpeHb N-0il CTEIICHH. 15 1

HppauroHanbHble ypaBHEHHS

[TokazarenpHas ¢pynkums. I[lokasarenbHble 10 1

ypaBHEHHUS

Jlorapudmudeckast GyHKIHS. 18 1

Jlorapudmuueckre ypaBHEeHUs

TpuronomeTpruyeckue BIpaXXeHUS U 99 1

YpaBHEHHUS

[TocnenoBaTeTbHOCTH U TPOTPECCUH 10 1

Henpepsbisable Gpynkuuu. [IponszBoanas 20

[ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS 5 9

3HaHUU
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 136 10 0




11 KJIACC

KosunvecTBOo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (ungposbie)
n/n NPOrpaMmbl Bcero Kontpoapieie  Tpakrueckue o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypent

HccnenoBanune GyHKINNA ¢ TTOMOIIBIO 99 5

MIPOU3BOTHON

[TepBoOOpa3Hast u HHTETpAI 12 1

['paduku TPUrOHOMETPUUYECKUX (PYHKIIHIA. 14 1

TpuronomeTpuyecKkre HepaBeHCTBA

HpparnmonansHble, OKa3aTeNbHbBIE U 24 1

JorapumMuyecKre HepaBeHCTBA

Kommiekcubie uncna 10 1

HatypanbHble u 1enbie yrcna 10

CucreMbl paliiOHATBHBIX, UPPAMOHATEHBIX

MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX 12 1

YpaBHEHUU

3amauu ¢ mapameTpamu 16 1

[ToBTOpenue, 06001IeHNE, CUCTEMaTH3aIUs 16 5

3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11 0







ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Kosun4yecTBo yacos DJIeKTPOHHbIE
Ne ara udponbie
n/n Tewma ypoka Bcero Kontpoaenpie  TMpakrieckue f/l[3yqennﬂ 26[()1:1203aTeanble
padoTsbI padoThI pecypesI
1 MHO€eCTBO, Onepaluy HaJl MHOKECTBAMHU 1
U UX CBOMCTBA
2 Jlnarpammebl Diinepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
amnmapara JJisl peleHHs 3aa4
PanmonansHele unciaa. OOBIKHOBEHHBIE U
4 JECATUYHBIC IPOOH, TTPOLICHTHI, 1
OCCKOHEYHBIC TIEPUOANYSCKHE APOOH
PanmonansHele unciaa. OOBIKHOBEHHBIE U
5 JECATUYHBIC IPOOH, TTPOLICHTHI, 1
OCCKOHEYHBIC MTEPUOIUUECKHE TpoOH
5 [Ipumenenue apobeii u NPOLEHTOB IS 1
pelieHust TpUKIaAHBIX 3a7a4
7 [Ipumenenue apobeii 1 IPOIEHTOB IS 1
penieHust MPUKIaAHBIX 3a7a9
3 JleficTBUTENBbHBIEC YKCIIa. PalnoHaabHbIE 1
HppalMOHAIIbHBIE YHCIIa
9 Apudmerndeckue oneparum ¢ 1
JIEHCTBUTEIIEHBIMH YK CIIaMU
10 Mopynb AeiCTBUTEIBLHOTO YHCIIA U €r0 1
CBOlCTBa




11

[TpubnuxEHHbBIE BEIYUCIICHUS, TPABUIIA
OKpYIJICHUS, IPUKHJIKA U OLIEHKA
pe3yJibTaTa BEIYUCICHNN

12

OCHOBHBIE MCETOJbI pCHICHUSA LCIIBbIX U
IpoOHO-pallMOHATBHBIX YPAaBHEHUH U
HEPABEHCTB

13

14

15

OCHOBHBIE METO/IbI PEIICHHS LETBIX U
JIPpOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

OCHOBHBIE METOBI PEIICHUS LIETbIX 1
TPOOHO-pallMOHATIBHBIX YPABHEHUH 1
HEpPaBEHCTB

MHOro4ieHsl OT OAHOW MEPEMEHHOM.
Jlenmenne MHOTO4YJICHA HA MHOT'OWICH C
octatkoM. Teopema besy

16

MHoOro4seHs! ¢ HelbMA KO3 QHUImeHTaMu.
Teopema Buera

17
18

Pemenue cucrem IMHEHHBIX YpaBHEHUN

Pemrenne cucreM TMHEHHBIX ypaBHEHUN

19

Martpuna cucTeMsl JINHEWHBIX YPAaBHEHHM.
Onpenenurens MaTpuLbl 2X2, €ro
r€OMETPUUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

20

21

Onpexnenurens MaTpULBI 2X2, €r0
r€OMETPUUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIIEHHE €70 3HAUEHUS

[IpumeHeHne onpenennTeNs JUisl peLIeHus
CUCTEMBI JINHEWHBIX YPAaBHEHUU




22

Perrenue npukiagHbIxX 3a/1a4 ¢ MOMOIIBIO
CHUCTEMBbI JINHEHHBIX YPaBHEHUI

23

PemreHne npukiiagHbIxX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUU

24

25

Kontponbras pabota: "PamronanbHbie
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JIMHEHHBIX YpaBHEHUN"

®OyuKIHs, crI0coObI 3a1aHusl PYHKITHH.
B3aumuo oOpatubie ¢pyHkiuu. Kommosutwst
byHKIMI

26

I'padux pyHKIMU. DIeMEHTapHbIE
npeoOpa3oBanus TpaguKoB QyHKIHN

27

28

29

OOacTp onpeneneHns 1 MHOXKECTBO
3Ha4eHui pynkuuu. Hym Gyskimm.
[TpomexyTKH 3HAK MOCTOSTHCTBA

YéETHble 1 HeYETHBIE (PYHKIIHH.
[Tepuoanueckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMH

MakcuMyMBbl 1 MUHUMYMBI (DYHKITHH.
HauOonbliiee 1 HaMMEHbIIIEE 3HAYEHHE
(GYHKIIUU Ha IPOMEKYTKE

30

Jluneiinas, KBaapaTuyHas u JpoOHO-
JTuHeHas pyHKuuU

31

32

DneMeHTapHOe HccieI0BaHNe U
MoCcTpoeHue rpaduKoB STHUX QYHKIUN

DneMeHTapHOe UCCIIeIOBaHKE U
MocTpoeHue rpadukoB STUX QYyHKIUN

33

CreneHb ¢ 1eJIBIM IToKa3aTeaeM. bunom




Hrrotona

CreneHsb C LIEJIBIM ITOKa3aTeiaeM. buaom

34 Herorona
CrenenHast GyHKIUS C HATypaIbHBIM U

35 ebpIM nokasareiieM. E€ cBolicTBa U
rpaduk

36 Kontponsnas padora: "Crenennas
¢byukaus. E€ cBolicTBa u rpaduk"

37 Apudmernueckuii KOpeHb HATYPaTbLHON
CTEIEHU U €ro CBOMCTBA

38 Apudmernueckuii KOpeHb HATYPATHHOM
CTETeHU U €ro CBOWCTBA

39 [IpeoOpa3oBaHus YNCIOBBIX BHIPAKECHUH,
COJIeprKaIlMX CTENEHU U KOPHU

40 [IpeoOpa3oBaHus YNCIOBBIX BHIPAKECHUH,
COJIeprKallMX CTENEHU U KOPHU

41 [Ipeobpa3oBaHUs YMCIOBBIX BBIPAKECHUIH,
COJIEp>KaIINX CTETIIeHU U KOPHU
Wppatmonanshble ypaBHeHHUs. OCHOBHbBIE

42 METOBI peIIeHUs] HPPALMOHATBHBIX
ypaBHEHUH
Wppatmonansuble ypaBHeHHUs. OCHOBHbBIE

43 METO/Ibl PEIIEHUs UPPALMOHATBHBIX
YpaBHEHUU
Uppatmonansueie ypaBHeHUus. OCHOBHbBIE

44 METO/IbI PEIICHUS UPPAIMOHATBHBIX
YpaBHEHUI

45 PaBHOCHIIbHBIE TEPEXO/IbI B PEILICHUH




HMPPALMOHAIIBHBIX YPAaBHEHUU

PaBHOCUIIBHBIE TIEpEXObl B PELHICHUH

46 HUPPALMOHATIBHBIX YPAaBHEHUM

47 PaBHOCHIIbHBIE TIEpEXObI B PELICHUH
UppalMOHATIBHBIX YPaBHEHUI

48 PaBHOCHIIbHBIE TIEPEXOIbI B PEIICHUT
HUPPALMOHATIBHBIX YPaBHEHUM
CaoiicTBa 1 rpadK KOpHsI N-0¥ CTETICHU

49 KaK (YHKITUH OOpaTHOW CTETICHH C
HaTypaJIbHBIM MTOKa3aTesieM
CgoiicTBa 1 rpaduK KOpHsI N-0¥ CTETICHU

50 KakK (yHKIIMM OOpaTHOW CTEMEHH C
HaTypaJlbHBIM MOKa3aTelIeM
KonrtponsHas padora: "CpoiicTBa u rpagux

51 KOpHs N-oii ctenenu. VppannoHanbHble
ypaBHeHus"

52 CreneHb ¢ paliMOHaJIbHBIM IIOKA3aTEeNIEM U
e€ CBOMCTBA

53 CreneHsb ¢ paluoHaIbHBIM MTOKA3aTeNIeM U
e€ CBOMCTBA

54 CreneHb ¢ pallMOHANIBHBIM ITOKAa3aTENEM U
e€ CBOICTBA

55 [TokazarenbHast QyHKIHS, €€ CBOCTBA U
rpauk

56 Hcnons3oBanue rpaduka GyHKIUU AT
pelieHrs ypaBHeHU!

57 Hcnonk3oBanue rpaduka GyHKIUU AT

pellIeHnsl ypaBHEHUI




IlokazarenbHble ypaBHeHUs1. OCHOBHbIE

58 METO/IbI PEIICHHS TTOKA3aTEeIbHBIX 1
YpaBHEHUI
IToxa3zarenbHble ypaBHeHUsI. OCHOBHBIE

59 METO/BI peIIeHUs TIOKa3aTeIbHbIX 1
ypaBHEHUH
[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE

60 METOBI PEIICHUS TTOKa3aTeIbHbBIX 1
YpaBHEHUU

61 Kontponbnas padota: "[loka3arenpHas 1
¢byuknus. [TokazarensHble ypaBHEHHS "

62 Jlorapudwm uncna. CoiicTBa jorapudma 1

63 Jlorapudm yucna. CoiicTsa jorapudpma 1

64 Jlorapudwm uncna. CoiicTBa jgorapudma 1

65 JlecsiTuuHBIE U HATYypaJibHbIE JIOTapUPMBbI 1

66 JlecsiTuuHBIEC U HATYpaJlbHbIE TOTapU(PMbI 1

67 [IpeoOpazoBaHue BEIPpAKESHH, COIEPIKALTIX 1
norapupmMsbl

68 [Ipeobpa3oBaHue BbIpaXKeHH, COIEepPIKALTIX 1
Jorapudmpl

69 [IpeoOpazoBanue BeIpaXXEHUN, CONEPKAIIIX 1
sorapupmbl

70 Jlorapudmuueckas GpyHKIHs, €€ CBOHCTBA U 1
rpaduk

71 Jlorapudmuueckas GpyHKIMs, €€ CBOHCTBA U 1
rpaduk

7 Ucnons3oBanue rpadpuka GyHKINU A5 1

peuieHusl ypaBHEHU I




Hcnonb3oBanue rpaduka QyHKIHM 115

3 pelIeHHs] ypaBHEHHI
Jlorapudmuueckue ypaBHeHus1. OCHOBHBIE

74 METOBI pelIeHus Torapu(PMUIECKUX
ypaBHEHUH
Jlorapudpmuueckue ypaBHeHus. OCHOBHBIE

75 METO/bI PEIICHHS JIOTApUPMUUECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

76 METO/bI PEIICHHS JIOTApU(PMUUECKUX
YpaBHEHUM

77 PaBHOCWIIBHBIE TIEPEXOBI B PEIICHUH
Jorapu(MUUECKUX ypaBHEHUI

78 PaBHOCWIIBHBIE TIEPEXOBI B PEIICHUH
Jorapu(pMUUECKUX ypaBHEHUN

79 Kontponbnas padota: "Jlorapupmuueckas
¢byukus. Jlorapupmudeckue ypaBHeHus"

80 CuHyc, KOCHHYC, TAHT€HC M KOTAHTEHC
YKCJIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC M KOTAHTEHC
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCHHYC U apKTaHT€HC
YHICIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckasi OKpyKHOCTb,

84 OTpeJieIeHue TPUTOHOMETPHYECKIX

(yHKIUH YKUCIOBOIrO apryMeHTa




Tpuronomerpuyeckas OKpyKHOCTb,

85 ompeieJIeHuEe TPUTOHOMETPUUECKIX 1
(GYHKIHI YHACIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OcHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

90 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX 1
BBIPAKCHUI

01 [IpeoOpa3oBaHne TPUTOHOMETPHUIECKUX 1
BBIPAKCHUI

92 [IpeoOpa3oBaHue TPUTOHOMETPHUICCKUX 1
BBIpaKCHUI

93 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPA)KCHUI

94 Pemennie TpUroHoMeTpUUECKUX ypaBHEHUN 1

95 Pemennie TpUroHoMeTpUUECKUX YpaBHEHUN 1

96 Perienne TpUroHOMETPHUUECKUX ypaBHEHHUN 1

97 Pemennie TpUroHoMeTpUUECKUX ypaBHEHUN 1

98 Pemrenne TpUroHOMETPHUECKUX ypaBHEHHUN 1

99 Pemenne TpUroHoMeTpUYECKUX ypaBHEHUN 1

100 Pemrenne TpUroHOMETPHUUECKUX ypaBHEHHUI 1
KonrtponbHas pabora:

101 "TpUroHOMETPUYECKHUE BBIPAKEHUS U 1
TPUTOHOMETPHYECKNE YpaBHEHUS"

102 [TocnemoBatenbHOCTH, CIIOCOOBI 3aaHUS 1

nocJiienoBarejabHOCTEN. MeTo




MaTeMaTUYECKON MHYKIIUU

MOHOTOHHBIE U OIr'paHUYCHHBIC

103 nocsenoBaTenbHOCTU. MicTopus aHanmsa
0ECKOHEUHO MaJIbIX

104 Apudmerrdeckast Iporpeccus

105 I'eomeTpuueckas nporpeccus

106 beckoneuHo yObIBaroIiasi reoMeTpruiecKast
nporpeccus

107 Cymma O0ecKOHEYHO yOBIBAIOIICH
reOMEeTPHUUYECKOI Mporpeccuu

108 JIMHENHBIN ¥ HKCIOHEHUUAIIBHBIA POCT.
Hucno e. DopMya CI0KHBIX IPOLEHTOB

109 JIMHENHBIN ¥ YKCTIOHEHIIMATbHBIA POCT.
Yucno e. Dopmysa CI0KHBIX TPOLEHTOB

110 Vcnonp30BaHue POTPECCHH ISl PELICHUS
peaNIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 Kontposnbnas pabora:
"[TocnenoBarenbHOCTH U TIpOrpeccuu’”

112 HenpepriBHble GYHKIIUU U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI I'paUKOB
byHKIMI

114 CaoiicTBa GyHKINIT HETIPEPHIBHBIX HA
OTpe3Ke

115 CaoiicTBa (yHKIMIT HETIPEPHIBHBIX HA
OTpe3Ke

116 MeTo 1 MTHTEPBAJIOB ISl PEIIICHUS

HEpPABEHCTB




MGTOI[ HWHTCPBAJIOB JIs1 pCHICHUSA

117
HEPaBEHCTB

118 MeTo HHTEpPBAJIOB JUISI PEILICHHS
HEPaBEHCTB

119 [IpumeneHne CBOMCTB HEMPEPHIBHBIX
GbyHKIUH 1715 petieHus 3a1a4y

120 IIpuMeHeHne CBOWCTB HENPEPBIBHBIX
GbyHKIUH 1715 petieHus 3aaa4y

epBasi 1 BTOpasi IPOU3BOIHBIC PYHKIIUU

121 IT y

122 Omnpenenenue, TeOMETPUYECKUN CMBICIT
MPOU3BOIHOMN

123 Onpenenenue, GU3NIECKUN CMBICIT
MPOU3BOAHOMN

124 VYpaBHeHHE KacaTelbHOU K rpaduKy
byHKIIUN

125 YpaBHeHHE KacaTelbHOU K rpaduKy
byHKIUN

126 [Tpon3BoHBIC NIEMEHTAPHBIX (PYHKINI

127 [Tpou3BoHBIC 37IeMEHTAPHBIX (DYHKITHI

128 [TpousBoaHast CyMMBI, IPOU3BEICHHS,
9aCTHOTO ¥ KOMITO3UIIMH (yHKIIHA

129 ITpon3BosaHasi CyMMBI, IPOU3BEICHHUS,
9aCTHOTO ¥ KOMITO3UIIMH (yHKIIHA

130 ITpon3BoaHas CyMMBI, IPOU3BEICHMUS,
YaCTHOT'O U KOMITO3UIMU (QYHKIMH

131 Kontponbnas pabora: "[IponsBognas”

132 [ToBTOpenue, 00001IEHNE, CUCTEMATH3ALS




3HaHui: "YpaBHeHus"

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL

133 - 1
3HaHui: "OyHkun"
134 Hrorosast koHTpoIbHAs paboTa
135 HToroBast KOHTpOJIbHAs paboTa
136 HOBTOPGHI/IC, 000011IeHHEe, CUCTEMATH3AIUS 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KJIACC

Kosun4yecTBo yacoB DJIeKTPOHHbIE

Ne Hara uudgposbie

Tema ypoka Kontpoabusbie IIpakTnueckue
n/n Bcero u3yuyeHusi  oOpa3oBaTesibHbIE

padoThI padoThI
pecypcbl
[IprumeHeHnue nporu3BOIHON K
HCCIIeI0BaHMI0 (DYHKIMI Ha 1

MOHOTOHHOCTH U IKCTPEMYMBbI
[IpumeHeHue nporu3BOIHON K

HCCIIeI0BaHMI0 (DYHKIMI HA 1
MOHOTOHHOCTH U IKCTPEMYMBI

[IpuMeHeHne npon3BOIHON K
WCCJICIOBAaHMIO (DYHKITUI Ha 1
MOHOTOHHOCTb U 9KCTPEMYMBI

[IpuMeHeHne npon3BOIHOM K
UCCJICIOBAHMIO (YHKITUI Ha 1
MOHOTOHHOCTb Y 3KCTPEMYMBbI

[TpuMeHeHrne TIPOU3BOTHOM K
UCCJICIOBAHMIO (DYHKITUI Ha 1
MOHOTOHHOCTBE U OKCTPEMYMBI

BxonHas koHTpOabHAsA paboTa 1 1

Haxoxnenue HanOOIBIIETO U
HAaWMEHBIIIETO 3HAYCHUST HEMTPEPHIBHON 1
(GYHKIIUM Ha OTpe3Ke

Haxosxnenne HauGombIIero u
HaVMEHBIIIETO 3HAYEHUS HEIIPEPBIBHON 1

(GYHKIIMM Ha OTpe3Ke




Haxoxnenue HauOoJIbIIETO U
HAaUMEHBIIIETO 3HAUCHUS HEIPEPHIBHOM
(GyHKIIMH Ha OTpe3Ke

10

Haxoxnenue HauOOJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GyHKINU Ha OTpe3Ke

11

12

13

Haxoxnenne HanboIbIIero u
HaMMEHBIIIETO 3HAYEeHUS HETIPEPBIBHOM
(GyHKIMU Ha OTpe3Ke

Haxoxnenve HanbonbIero u
HAaUMEHBIIIETO 3HAUEHUS HEMPEPHIBHOM
GyHKIIUHM Ha OTpe3Ke

[IpumeHeHnue nporu3BOIHOMN A1t
HAXO0X/ICHUS HAWTYYILEro pemeHus B
MPUKJIATHBIX 3a/1a4ax

14

[IpumeneHnre npou3BOIHOM IS
HAXOK/ICHUS HAWTYYILIETO PEIICHUS B
MPUKJIATHBIX 3a/1a4ax

15

[IpuMeHeHne npon3BOHON IS
OIIPENIENIEHUS] CKOPOCTH U YCKOPEHUS
npoliecca, 3aJaHHOro (opMysoN Ui
rpaduxom

16

17

IIprMeneHne nporu3BOAHOMN ISt
ONpeAeNICHUs CKOPOCTH U YCKOPEHUS
mporiecca, 3aIaHHoTr0 POPMYJIIOH UITH
rpadukomM

Komnosurnus ¢pyHKImii

18

Komnosumus ¢pyHkimii




19

Komnosunus ¢pyHkuunit

['eomeTpuyeckue oOpa3bl ypaBHEHUI Ha

20 KOOPAMHATHOW INIOCKOCTH

21 ['eomeTpuyeckue 0Opa3bl ypaBHEHUH Ha
KOOPJMHATHOM IIOCKOCTH

29 KonTtponsHas pabdora: "Mccnenoanue
(GYHKIUI ¢ TOMOIIBIO TTPOU3BOTHOM"

93 [TepBoOOpa3Hasi, OCHOBHOE CBOWMCTBO
epBOOOPA3HBIX

24 [TepBoOOpa3HbIC AIIEMEHTAPHBIX ()YHKIIHH.
[TpaBuia HaXOXKJICHHS TIEPBOOOPA3HBIX

o5 [TepBoOOpa3HbIe dNIEMEHTAPHBIX QYHKITUH.
[IpaBuna HaX0XICHHS IEPBOOOPA3HBIX

26 Nurterpan. ['eomeTprudeckuii CMbICT
UHTETpaia

97 Brruuciienue onpeneaéHHOro HHTErpaia
no popmyne HoroTona-Jleli6uuma

28 Brruucnenue onpenenéHHoro MHTerpana
no ¢popmyne Hetorona-Jleitbauma

29 [TpuMeHeHHe MHTETpaIa ISl HAXOXKICHUS
IUIOINAAEH TIOCKUX GUTyp

30 [TprMeHeHHe UHTETrpaa s HaXOXKICHUS
00BEMOB reOMETPUYECKHX TET

31 [Tpumeps! pemennit mudpepeHaTbHbBIX
YpaBHEHUU

39 [Tpumeps! pemeHuii quddepeHIraTbHbIX
YpaBHEHUU

33 MaremaTrueckoe MOJeTMPOBAHIE




peabHBIX MPOIECCOB C MOMOIIBIO
nuddepeHIaTbHBIX YPaBHEHUH

KonTtponshas padora: "[leppooOpasznas u

34 "
UHTETpal

35 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBa U Tpaduku

36 Tpuronomerpuueckue QyHKITUH, UX
CBOIicTBa U rpaduKu

37 Tpuronomerpuueckue QyHKITIH, UX
CBOWCTBA U TpapuKu

38 Tpuronomerpuueckue GyHKIUH, UX
CBOIicTBa U rpaduKu

39 Tpuronomerpuueckue QyHKITUH, UX
CBOWCTBA U TpapuKu
OT160p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C TTOMOIIBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YpaBHEHUU C TTOMOIIIBIO
TPUTOHOMETPHUYECKOU OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPUUYECKON OKPY>KHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

43 YpaBHEHUH C TIOMOILIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

44 Pemnienne TpUroHOMETPHUECKUX

HEPABEHCTB




Pemienne TpuroHOMETpUYECKUX

45
HEPABEHCTB

16 Pemienne TpuroHOMETpUYECKUX
HEPaBEHCTB

47 Pemienue TpuroHOMETpUYECKHUX
HEPABEHCTB
KontponsHas pabdora: "I'paduku

48 TPUTOHOMETPUICCKUX (DYHKITHH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeJIbHBIX HEPAaBEHCTB

50 OcHOBHBIE METOIbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIEC METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

52 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeJIbHBIX HEPAaBEHCTB

53 OcHOBHBIE METO/IbI PEIICHUS
Jorapu(pMUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEIICHUS
JorapupMHUUECKUX HEPABEHCTB

55 OCHOBHBIEC METO/IbI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pEILICHUS
J0rapupMHUECKUX HEPABEHCTB

57 OCHOBHBIEC METO/IbI PEIICHUS
UpPpalMOHATILHBIX HEPABEHCTB

58 OCHOBHBIEC METO/IbI PEIICHUS




UPPALMOHAJILHBIX HEPABEHCTB

OcCHOBHBIE MCTOABI pCHICHUA

59 UppalMOHATILHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB

61 I'paduueckue MeTo bl perIeHHus
UppaMOHATILHBIX YPaBHEHUN

62 I'paduueckue MeTobI perIeHus
UppaMOHATLHBIX YPaBHEHUN

63 I'paduueckue MeTObI pelIeHus
[OKa3aTeIbHbIX YPAaBHEHUN

64 I'padmueckue MeTo Bl pemIeHHUS
NOKa3aTeIbHBIX HEPABEHCTB

65 ['paduueckue MeTObl pelIeHus
JOrapu(pMHUECKUX YpaBHEHUIN

66 I'paduueckue MeTo bl peLIeHus
J0rapupMHUECKUX HEPABEHCTB

67 I'padmaeckue MeTo bl pemeHHus
norapupMHUECKUX HEPABEHCTB
I'paduueckue MeTObI pelIeHus

68 NOKa3aTeIbHbIX U JIOrapu(PMUIECKUX
YpaBHEHUU
['paduueckue MeTOIbl perIeHus

69 NOKa3aTeIbHbIX U JIOrapu(PMUIECKUX
YpPaBHEHUU
I'paduaeckne MeTO Bl pemeHus

70 MOKa3aTeIbHBIX U JIOTAPUPMUUYECKUX

HCPAaBCHCTB




71

I'paduueckue MeTobI pemeHus
MOKa3aTeIbHBIX U JIOTApU(HMUICCKUX
HEPaBEHCTB

72

KonTtponbHas pabdora: "MppanuoHanbHele,
noKaszaresbHbIE U JorapudmMudeckue
HepaBeHcTBa"

73

74

75

KommuiekcHbie uncna. AnreOpandeckas u
TpUTrOHOMETpHUYecKasi pOpMBI 3arucu
KOMIUIEKCHOTO YHCIIa

KommiekcHbie uncna. AnreOpanueckas u
TpUTrOHOMETpHUecKas (hOpMBI 3aITUCH
KOMIUIEKCHOTO YHCIIa

ApudmeTnueckue oneparuu c
KOMIUIEKCHBIMU YHCIIAMU

76

77

78

Apudmerndeckne onepanum ¢
KOMIIJICKCHBIMHU YU CJIaMU

N300parkeHre KOMIUIEKCHBIX YMCeN Ha
KOOPJWHATHOM MJIOCKOCTH
N3o0paxeHue KOMIUJIEKCHBIX YHCEN Ha
KOOPJWHATHOM MIIOCKOCTH

79

80

81

®opmyna Myaspa. KopHu N-oit cTenenun
13 KOMIUIEKCHOTO YHCIIa

®opmyna Myaspa. Kopau n-oii crenenun
13 KOMIUIEKCHOT'O YHCIIa

[IprMeHeHne KOMIUIEKCHBIX YMCEIT ISt
peneHus (PU3NYECKUX U FeOMETPHUECKUX
3a1a4y

82

KonTponbnas pabota: "KommuiekcHbie




guciaa"

83 HatypanbHble u 11e51bIe rclia

84 HarypanbHble 1 nensle yncna

85 [IpumeHeHne NpU3HaKOB AETUMOCTU
EJTBIX YUCEIl

86 [TprMeHeHre TPU3HAKOB IETUMOCTH
LEJbIX YUCell

87 [IpumeHeHue Npu3HaKoOB AETUMOCTU
uensix uncesn: HOJ[ u HOK

38 [TpumeHeHre TPU3HAKOB IETUMOCTH
uensix uncesn: HOJl u HOK

89 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
LEJBIX YUCeI: OCTaTKH M0 MOAYJIIO

90 [IpumeHeHne NpU3HAKOB AETUMOCTU
LEJIbIX YUCEII: OCTATKU 10 MOAYJIIO
[TpuMeHeHre TpU3HAKOB JIETUMOCTH

91 LeNbIX Yyhcell: anroput™ EBkiauaa s
pelIeHus 3a/1a4 B LIEJIbIX YnciIax

92 KoHnTtponbHas padota: "Teopust menbix
yucen"
CucreMa ¥ COBOKYITHOCTh YpaBHEHHII.

93 PaBHOCHIIBHBIE CUCTEMBI M CUCTEMBI-
CJIEJICTBUS
CucreMa 1 COBOKYITHOCTh YpaBHEHUII.

94 PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

95 OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U

COBOKYIIHOCTEM pallMOHAJIbHBIX YPABHEHUHN




96

OcHOBHBIE MCTOJbI pCIICHUA CUCTCM U
COBOKYITHOCTEH HppalliOHATBHBIX
ypaBHEHUU

97

OCHOBHBIE MCTOJbI pCIICHUA CUCTCM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
YpaBHEHUU

98

99

100

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
YpaBHEHUU

OcCHOBHBIE METOIbI PEILICHUSI CUCTEM U
COBOKYITHOCTEH Jlorapu(pMUUecKux
ypaBHEHUU

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYIHOCTEH JIorapu(pMUIecKUX
ypaBHEHUU

101

[IpuMeHeHne cuCTEeM K PEIEHUI0
MaTEeMaTUYeCKUX 3a/1a4 U 3a]1a4 U3
pa3InYHbIX 001aCTe HAYKH U PeabHOM
JKU3HU, MTHTEPIIPETAaLs OJy4YEHHBIX
pE3yJIbTaTOB

102

[IprMeHeHne CUCTEM K PEIECHUI0
MaTEeMaTUYeCKHUX 3a/1a4 U 3a]1a4 U3
pa3NInYHbIX 001acTe HAYKH U peabHOM
JKU3HH, UHTEPIIPETALUS IIOJIyYCHHBIX
pe3yabTaToOB

103

[IpumeHeHre HepaBeHCTB K PELICHUIO
MaTeMaTUYEeCKUX 3ajay U 3a7a4 u3
pa3InYHbIX 001acTel HAYKH U PeabHOM
JKU3HU, UHTEPIIPETaLUs I0JyUYEHHBIX




pe3yabTaToB

Kontponbnas padora: "Cuctemsr
PalrOHAJIbHBIX, UPPALIUOHATIBHBIX

104
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
ypaBHEHHI"

105 PanmoHansHbIE YypaBHEHHS C TapaMeTpaMu

106 PanuonanbHbie HEpaBEHCTBA C
napaMeTpamu

107 PanyoHanbHbIE CUCTEMBI € TApaMETPAMU

108 HpparnmonansHble ypaBHEHUS,
HEPaBEHCTBA C TapaMeTpaMu

109 HppanuoHalibHbIE CUCTEMBI C
napaMeTpamu

110 [TokazarenbHbIe ypaBHEHUS, HEPABEHCTBA C
napaMerpamu

111 IToka3zaTenpbHBIC CUCTEMBI C TTApAMETPaAMHU

112 Jlorapugmuueckue ypaBHEHHUS,
HEPaBEHCTBA C apaMeTpaMu

113 Jlorapudmuueckre CUCTEMBI C
napaMeTpamu

114 TpuronomeTpruyeckue ypaBHEHUS C
napaMeTpamu

115 TpuroHomeTpuuecKnue HEPABEHCTBA C
napaMeTpamu

116 TpuroHoMeTpuyECKHuEe CUCTEMBI C
napaMeTpamu

117 [TocTpoenue u uccienoBaHue

MAaTEMAaTHYICCKUX MO)IGJIeﬁ PCAIBHBIX




CUTYallMil C IOMOIIBIO YPABHEHUN C
rnapameTpamu

118

IToctpoenue u ucciaenoBaHue
MaTEMaTUYECKUX MOJENIEN PeaJIbHbIX
CUTyalui C IOMOUIBIO CUCTEM YPABHEHUN
C IapaMeTpaMu

119

120

121

[Toctpoenune u uccienoBanue
MaTE€MaTUYECKUX MOJEIIEH pealbHbIX
CUTyalui C IOMOUIBIO CUCTEM YPABHEHUN
C ImapameTpaMu

KoHnTtponbHas pabdora: "3amgauu ¢
napamerpamu’

[ToBTOpEHME, 0000IICHUE,
cucTemMaTu3anus 3HaHuil: "YpaBHeHus"

122

123

124

[ToBTOpeHue, 06001ICHNE,
cucTemarusanus 3HaHui: "YpaBHeHus"
[ToBTOpEHME, 0000IICHUE,

cHUcTeMaTH3alus 3HaHui: "Y paBHEHUSI.
Cucremsl ypaBHeHHI"

[ToBTOpEHME, 0000IIECHNE,
cucremarusanus 3Hanuii: "Hepasencraa"

125

[ToBTOpenue, o6odIIeHNE,
cucreMaruzanus 3Hanuii: "HepaBencrpa"

126

127

[ToBTOpenue, o6o0IIEHNE,
cucreMaruzaius 3Hanui: "HepaBencrpa"
[ToBTOpenue, 06001IIEHNE,

cucrtemaTtuzanus 3Hanuil: "lIpousBoanas u
e€ npuMeHeHue"




[ToBTOpeHnue, 06001ICHNE,

128 cucreMaruzanus 3Hanuil: "[IponsBonHas u 1
€€ nmpuMeHeHue"
[ToBTOpeHnue, 06001ICHNE,

129 cucremarusanus 3Hanuil: "[IponsBogHas u 1
e€ npuMeHeHue"
[ToBTOpEHHE, 0000IICHNE,

130 cucreMaTu3anus 3HaHuit: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpEHME, 0000IIEHNE, 1
cucrtemaTusanus 3Hanuil: "OyHkuun"

132 [ToBTOpeHnue, 06001ICHNE, 1
cucrtemaTusanus 3Hanuil: "OyHkuun"

133 [ToBTOpenue, 06001ICHNE, 1
cucreMaruzanus 3HaHui: "OyHkuun"

134 Hrorosasi KoHTpoIbHAs paboTa

135 Hroroas xonTpoapHas pabora

136 [ToBTOpEeHHE, 0000IICHUE, 1
cHUCTeMaTh3aIys 3HaHUH

OBHLIEE KOJIMYECTBO YACOB I10 136 11

I[TPOTPAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJILBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBHOMN ITPOI'PAMMBI

10 KIIACC
Kon .
IIpoBepsieMble peAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoBepsieMOro .
00pa3oBaTe/IbHON NPOrpaMMbl CpelHero 001ero od0pasoBaHus
pe3yJabTarta
1 Uucna u BBIYUCIEHUS
11 OnepupoBaTb HOHATUSAMM: pPALMOHAIBHOE U JICHCTBUTENBHOE YMCIO,
' OOBIKHOBEHHasI U IECATHYHAs IpOOb, IPOLICHTHI
12 BeimmonuATe  apudmernmyeckue  omepalMM € PAalUOHAIBHBIMU U
' JeMCTBUTEIIBHBIMU YHCIIaAMU
13 BrinonHATE TpUOIMKEHHBIE BBIYUCICHUS, UCTIONbB3YsI IPaBUIIa OKPYTJIEHNUS,
' JIeN1aTh NPUKUAKY U OLIEHKY pe3yJibTaTa BIYMCICHUN
OnepupoBaTh HNOHATHSMM: CTENEHb C LIEIBIM IOKa3aTeleM, CTaHAapTHas
14 dopma 3amMcu AECHCTBUTEIBHOIO 4YMCIA, KOPEHb HAaTypalbHON CTENEeHH;
' UCTIOJIB30BaTh MOAXOAIIYI0 (HOpMY 3amUCH ACHCTBUTEIBHBIX YUCEN JUIS
pelIeHNs PaKTUYECKUX 3a]a4 U IPEICTaBICHUS JaHHBIX
OnepupoBaTh MOHATUAMU: CUHYC, KOCUHYC U TAaHT€HC IPOU3BOJIBHOTO YIJIa;
1.5 UCMOJNb30BaTh  3alMCh  IPOM3BOJIBHOIO  yIyla  4Yepe3  oOpaTHbIe
TPUTOHOMETpHUUYECKUE (DYHKIHU
2 VYpaBHEHUs U HEpaBEHCTBA
OnepupoBaTh MOHATUSAMHU: TOXKJECTBO, YPAaBHEHHME, HEPABEHCTBO, LIENOE,
2.1 palOHAIIbHOE, UppalMOHAIbHOE yYpaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPaBHEHUE
59 BeinonuaTe npeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUM U pelaTh
' TPUTOHOMETPUUYECKUE YPABHEHMUSI
BoinonHATe npeoOpa3oBaHMs LENbIX, PAllMOHAIBHBIX U HPPALMOHAIBHBIX
2.3 BBIDQXEHUM M peEllaTh OCHOBHBIE THIBI LENbIX, pAlUOHAIBHBIX U
VPPALMOHAIIBHBIX YPAaBHEHUI U HEPABEHCTB
54 [IpyuMeHsTh ypaBHEHHMs] M HEpPAaBEHCTBA JJIs PELIEHUS MaTeMaTHYeCKUX
' 3a]a4 U 3a]1a4 U3 pa3IM4HbIX 00JacTeil HayKu U pealbHOM )KU3HU
MogenupoBaTh peajbHbIE CUTyalldd Ha s3blke anreOpbl, COCTABIATH
2.5 BBIPQXXCHUSI, YPaBHEHUS, HEPABEHCTBA 10 YCJIOBUIO 3aJjaud, HCCIIEI0BaTh
MOCTPOCHHBIE MOJICNIN C MCIIOJIF30BAHUEM arlapara ajareOpsl
3 OyHKIMH U TpaduKu
31 OnepupoBaTh MOHATUAMH: (PYHKIUS, CIOCOOBI 3aMaHust QyHKIMH, 00IaCTh

OTpEeNeNIeHNus] W MHOKECTBO 3HaYeHMH (QyHKIuHM, Tpaduk ¢GyHKIUH,




B3aUMHO OOpaTHbIe (PYHKITUN

OnepupoBaTh NOHATHAMU: UYETHOCTH M HEYETHOCTh (QYHKIMH, HYJIH

3.2 GyHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBate rpaduky GyHKIMHA 111 pELIeHUs] ypaBHEHU
34 Ctpouth 1 yuTaTh rpadMKu JUHEHHON (PYHKIIUHU, KBAIPATHIHON (YHKIINH,
CTeNeHHON (YHKIUH C LEJIbIM MoKa3aTelieM
Hcnonw3oBarh rTpaduku (GyHKOMNA )T UCCIICIOBAHHS IPOIECCOB U
3.5 3aBHCUMOCTEl TMpHU pEIICHUH 3aJad M3 JPYyTruX Y4eOHBIX MPEIMETOB U
peasibHOI JKHU3HU, BbIpaxaTb (OpMyIaMH 3aBUCUMOCTU MEX]Ty BEIMYMHAMHU
4 Hauana matemaTuyeckoro aHanusa
41 OnepupoBaTh MOHATUSIMHU: TMOCIEAOBATEIbHOCTh, apudmMernyeckas U
' reoMeTpuYecKas Iporpeccuu
49 OnepupoBaTh MOHATHAMHU: OECKOHEUHO YOBIBAarOIasi TE€OMETpPHUYECKas
' nporpeccusi, CcyMMa O€CKOHEYHO yObIBArOIIEH reOMETPpUIECKOi Mporpeccuu
4.3 3aaBaTh MOCIEA0BATENHHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonb3oBare CBOWCTBA MOCJHEAOBATEIBHOCTEM W MOPOTPECCHUid s
' pelleHus peaabHBIX 3a7au MPHUKIAIHOTO XapaKkTepa
5 MHoOXecTBa U JIOTUKa
5.1 OnepupoBaTh MOHATUSMHU: MHOXKECTBO, OTIEpAIIUH HAJl MHOXKECTBAMHU
Hcnonp30BaTh TEOPETHMKO-MHOXKECTBEHHBIM — ammapar JJil  ONHCaHus
5.2 peaJIbHBIX IPOLECCOB U SBJICHUH, IPU PEILIEHUU 3a/1a4 U3 APYTUX y4eOHBIX
IIPEIMETOB
5.3 OnepupoBaThb  MOHATUSIMHU:  OMpeEelieHHue, TEeopeMa,  CIEJCTBUE,
JI0Ka3aTeJIbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeIHero 001ero odpasoBanusi
pe3yJbTara
1 Yucna v BIYUCICHUS
OnepupoBaTh MNOHATHSAMM: HaTypalbHOE, LEJIOE YNCIO; HCIOIb30BaTh
11 MPU3HAKK JEIUMOCTH LEJIbIX YHUCEN, pa3JIoKEHUE YKClIa Ha MPOCThIE
MHOKUTENH JUIsl peIIeHus 3a1a4
1.2 OnepupoBaTh MOHSATHEM: CTEIIEHB C PAIlMOHAIFHBIM MTOKA3aTeIeM
13 OnepupoBaTh MOHATUSIMU: JorapudmM 4ducia, AECITUYHBIE U HATypalbHbIE
' sorapuMbl
2 YpaBHEeHHS 1 HEPaBEHCTBA
2.1 [IpuMeHSATH CBOMCTBA CTENEHHW [UIA IPEoOpa3OoBaHUS  BBIPAKCHHH,




ONepUpOBaTh MOHATHUSAMHU: I[OKA3aTeIbHOE YpaBHEHHE W HEPaBEHCTBO;
peniaTb OCHOBHBIE THITBI MOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB

BoimonusaTe mpeoOpa3oBaHus BBIPAKEHUHM, COAEpXKAIIUX JIOrapudMbI;

2.2 ONEpPUPOBATH MOHATUAMU: JIOTapU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO;
pelaTb OCHOBHBIE THUIIbI JJOTApU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB
2.3 HaxonuTh pemeHus npocTeHImX TpPUroHOMETPUIECKUX HEPABEHCTB
OnepupoBaTh MOHATHSMHU: CUCTEMA JIMHEHHBIX YpPaBHEHUH U €€ pelleHUE;
2.4 UCTIOJIb30BaTh CUCTEMY JIMHEHHBIX YPAaBHEHUH ISl PEIICHHUS TPAKTUYECKUX
3a1a4y
55 HaxonuTh penieHns npocTelnx CUCTEM U COBOKYITHOCTEH paliMOHaIbHBIX
' YpaBHEHHI U HEPaBEHCTB
MonenupoBaTh pealbHBIE CHUTyallMd Ha S3bIKe anreOpbl, COCTABISATH
2.6 BBIPQXXECHUSI, YpaBHEHHUS, HEPABEHCTBA M CHUCTEMBbl IO YCIOBHIO 33JauH,
UCCIIEI0BaTh MOCTPOEHHBIE MOJIENH € HCIIOJIb30BaHUEM almapara ainreOpbl
3 QOyHKIUHU U TpaduKu
OnepupoBaTh IMOHATUAMH: IepHOAMYECKass (QYHKIUS, MPOMEXYTKH
31 MOHOTOHHOCTH (YHKLHHU, TOYKH HKCTpeMyMa (yHKIMM, HauOoibliee U
' HalMEeHblIee 3HadeHUs (PYHKIMM Ha IMPOMEXKYTKE; HMCIIOJIb30BaTh MX IS
uccienoBaHus QyHKIMH, 3aJaHHON rpaduKoM
OnepupoBaTh NOHATUAMM: T'papUKH MMOKA3aTEIbHON, JOrapupMHUUECKOH U
3.2 TPUTOHOMETPUYECKUX (QYHKIUN; H300pakaTh HMX HA KOOPAMHATHOM
IUIOCKOCTH M UCIOJIb30BATh JJIs pEIIEHUs] YPaBHEHHUH U HEpaBEHCTB
33 N300pakaTh Ha KOOPAWHATHOH IJIOCKOCTH Tpa)MKK JIMHEHHBIX YpaBHEHHH
' Y MCIIOJIb30BAaTh UX JUIS PEIICHUS] CHCTEMBI JINHEHHBIX ypaBHEHUN
3.4 Hcnonb3oBate rpaduku ¢GyHKUMH A7 HCCIENOBAaHUS IPOLECCOB U
' 3aBHCUMOCTEH U3 PYTUX yU4eOHBIX AUCIUILTIH
4 Hauana maremMaTHueckoro aHajimza
OnepupoBaTh MOHATUSMH: HETIPEpbIBHAS (YHKIHS, TIPOU3BOIHAS (DYHKITUH,
4.1 UCTIOJIB30BaTh TE€OMETPHUUECKUN U (DU3UYECKHI CMBICT TPOM3BOIHOW JUIA
peleHus 3a1aq
49 HaxonuTe  MpoOM3BOAHBIE  3JIEMEHTapHbIX  (QYHKIUH,  BBIYMCIATH
' MIPOM3BOJIHBIE CYMMBI, IPOU3BEICHHSI, YACTHOTO (PYHKIIUH
Hcnonb3oBaTe  MPOM3BOAHYI  JUId  MCCIEIOBaHUSA  (DyHKIUMM  Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBbI, MPUMEHATh PEe3yJbTaThbl HUCCIEIOBAHUS K
HOCTPOCHMIO IPahuKOB
44 Hcronp30BaTh MPOM3BOJAHYIO JIi HAXOXKACHUS HAWIYYIIETO pEIIeHUS B
' NPUKJIAJHBIX, B TOM YHCJIE CONMATBHO-YKOHOMUYECKUX, 3aa9ax
45 OnepupoBaTh TOHATHUSMH: TIE€pPBOOOpa3Hasi ¥ WHTETpal; [OHUMATh
' TeOMETPUYECKUH 1 (PU3HUECKHI CMBICIT HHTETpajia
46 Haxonuthk nepBooOpa3Hble 3J€MEHTapHbIX (YHKLUNH, BBIYUCISATh HHTETPal

o popmyne Hprotona — Jleitbuuna



4.7

Pemars mpukiagHble 3a/1aud, B TOM YUCIIE COIMATBHO-IKOHOMUYECKOTO U
(u3n9ecKoro xapakrepa, CpeJIcTBAMU MAaTEMaTHUECKOTO aHAIN3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITIACC

IIpoBepsieMblii 3JIeMeHT coepPKAHUA

Kox
1 Yucia v BBIYUCIICHUS
Pammonanbupie  ynciaa. OOBIKHOBEHHBIE U JIECATHYHBIE JApOOHM, IPOLEHTHI,
11 OeCKOHEUHBIE MEPUOANYECKHE IpoOH. Apr(METHIECKHE OTEepaluy ¢ pallMOHATLHBIMU
' YrcIaMH, MpeoOpa3oBaHus YHCIOBBIX BbIpakeHUH. [Ipumenenue npodeii u nmporeHToB
JUISl peIIeHUs IPUKIIAIHBIX 3aj1a4 U3 pa3IMuHbIX OTpaciiel 3HaHUHN U peabHOM KU3HU
JeiicTButenpHblie yncna. PanimonansHble U HppalmoHaIbHbIe yicia. ApudmMeTnyeckue
1.2  omepaumu ¢ ACUCTBUTENBHBIMH uucIaMH. [IpuOIMKEHHBIE BBIYMCICHUS, MpaBUIIA
OKpYIJIEHUS, IPUKUJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN
Crernens ¢ nensiM nokaszareneMm. CtannaptHas Gopma 3anucu JeiCTBUTENBHOTO Ynca.
1.3  Hcnonws3zoBanue moaxopsiiei (GOpMbl 3alUCH JEHCTBUTENIBHBIX YHCEN AJS PelIeHHs
MPaKTUYECKHX 3a/1a4 U NPECTaBICHUS JaHHBIX
14 Apudmerndeckuii KOpeHb HATypanbHOW cTereHu. JIeHCTBUA ¢ apupMETHYSCKUMHU
' KOPHSIMU HAaTypaJIbHOM CTENEHU
15 CuHyC, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHIe€HC YKCIOBOIO apryMeHTa
2 YpaBHEHHUS 1 HEpABEHCTBA
2.1 TosxecTBa U TOXIECTBEHHBIE MPE0Opa30OBaHUS
59 [TpeoOpazoBaHre TPUTOHOMETPUUYECKUX BhIpakeHU. OCHOBHBIE TPUTOHOMETPUUYECKUE
' bopmybl
53 VpaBHeHue, KOpeHb YypaBHeHMs. HepaBeHcTBO, pelleHue HepaBeHCTBA. Merton
' WHTEPBAIIOB
2.4  Pemenue 1enbIx U ApOOHO-PALMOHATBHBIX YPAaBHEHNUH 1 HEPABEHCTB
2.5  Pemenue uppannoHaIbHbIX YpaBHEHUN U HEPABEHCTB
2.6  Pemenne TpUTOHOMETPUYECKUX YpaBHEHHH
57 [TpuMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTEMaTUUECKUX 3aJa4 U 3a]1a4 U3
' pa3INYHbIX 001acTe HAYKH U peaNbHOM KU3HU
3 @yHKIMH U TpaduKu
31 Oynkuus, crnocoObl 3amanus ¢yHkmmud. ['paduk ¢GyHkumu. BzanmHO oOpaTHBIC
' GyHKIUHA
3. Ob6nacte ompeneneHUss M MHOXECTBO 3HadeHuit (yHkumu. Hymm Qyskuun.
' [TpoMexyTKH 3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (DYHKUIUN
3.3 | Crenennas (yHKIUS C HATypaJIbHBIM U IEIBIM MTOKa3zareneM. E€ cBolicTBa U rpaduk.




CgoiicTBa 1 rpaduK KOpHs N-0il CTeTICHN
3.4 Tpuronomerpudeckas OKpPY)XHOCTb, OIpPEICICHUE TPUTOHOMETPHUECKUX (YHKIMNA
' YHCIIOBOTO apryMeHTa
4 Hauana matemaTudeckoro aHaausa
41 [TocnenoBarenbHOCTH, CIOCOOBI  3aJaHMsl  IOcienoBaTeNbHOCTEH. MOHOTOHHBIE
' [I0CJIEI0BATEIbHOCTH
Apudmernueckass W TreoMeTpHuUecKass mporpeccud. beckoHeyHO —yObIBaromas
49 | TEOMETpHYeCKasd MpOrpeccHs. Cymma OeckOHEYHO yOBIBAaIOIIEH TeOMETpUYECKON
' nporpeccun. Popmysna CIOXKHBIX HpoueHToB. lcmosnb3oBanue mnporpeccun ams
peleHHs peabHbIX 3ajjayu MPUKIIAIHOTO XapaKTepa
5 MHosxecTBa U JIOTHKa
MHoxecTBO, omnepauuu Haja MHoXecTBamu. Jluarpammbl Oitiepa — BenHa.
5.1  IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOIO0 ammapara s ONMCaHUS peajbHbIX
IPOILIECCOB U SABJICHUH, TP PEILICHUHU 3aJayd U3 APYTUX Y4eOHBIX TPEIMETOB
5.2  Ormpenenenue, TeopeMa, ClIeICTBUE, JOKA3aTEIbCTBO
11 KJIIACC
Kon IIpoBepsieMblii 3JIEMEHT COEePKAHUSA
1 Yucna v BBIYUCICHUS
11 Harypanbnsie u nensie yucna. [Ipu3Haky 1enMMOCTH LEIbIX YUCE
1.2 Crenesb ¢ palMoHaJIbHBIM NOKa3aresnaeM. CBoiicTBa cTeneHu
13 Jlorapudm yncna. JlecaTnyHble U HATYpaIbHBIE JOTapHU(PMbI
2 YpaBHEHUS U HEPAaBEHCTBA
2.1 [IpeobpazoBanne BBIpAKEHHIA, COACPIKALINX JIOTAPU(DMBI
2.2 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIMX CTENICHH C PAllMOHAIbHBIM IIOKA3aTeleM
2.3 [Ipumepbl TPUrOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3arenbHble ypaBHEHHs U HEPAaBEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA
26 CucreMbl TMHENHBIX YpaBHEHM. Pelenne npukiaaHbIX 3a/1a4 ¢ MOMOIIBIO CUCTEMBI
' JIMHEUHBIX YPaBHEHUN
2.7 CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUI U HEPABEHCTB
58 [Ipumenenne ypaBHEHHI, CUCTEM M HEPABEHCTB K PELICHUIO MaTEMaTHUYECKHUX 3a/1a4
' W 3aj1a4 U3 pa3IMuHbIX 00acTell HAyKH U pealibHOM KU3HU
3 OyHKIMH U TpaduKu
Oynkuus. [lepuogmueckue ¢ynkun. I[IpomMexyTKm MOHOTOHHOCTH (DYHKIIWH.
3.1 MakcumymMbl 1 MUHUMYMbl QyHKIUU. HauOomnpliee M HauMeHblee 3HAUYCHUE
(GYHKIIMM Ha IPOMEXKYTKE
3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U IpapuKu




3.3 [TokazaTenpHas u orapudmudeckas QyHKIIUN, KX CBOWCTBA U Tpaduku
3.4 Hcnonp3oBanue rpadukoB GyHKIMN 1S peIeHUs] YpaBHEHUH 1 JIMHEHHBIX CHCTEM
Hcnonb3oBanue rpadukoB GyHKIMN AJIs UCCIEI0BaHMS IIPOLIECCOB M 3aBUCUMOCTEH,
3.5 KOTOpbIE BO3HHKAIOT NpPU pEIIeHUH 3a7ad W3 JPYIHX YYEOHBIX TNPEIMETOB H
pEaTbHOM KU3HU
4 Hauana maremMaTHueckoro aHaimsa
4.1 HenpepoiBabie pyHKknu. MeTo MHTEPBAIOB JJIsl PEIICHUS] HEPABEHCTB
4.2 [TpousBoaHas ¢pyukuuu. ['eomeTpuueckuii 1 GU3NUECKUI CMBICI TIPOU3BOHON
43 [IpousBoanbie sneMeHTapHBIX (QyHKUUH. DOpMynbl HAXOXKICHHUS MPOU3BOIHOMN
' CYMMBI, TIPOU3BEICHUS M YaCTHOTO (YHKIIUN
[IpumeneHne mTPOM3BOMHONW K WCCIEAOBAaHUIO (YHKIIMH HAa MOHOTOHHOCTH U
4.4 9KCTpeMyMbl. HaxoskJeHne HaunOOoJNbIIer0 W HAaMMEHBIIErO 3HA4YeHUs (QYHKIHUU Ha
OTpe3Ke
[TprMeHeHne TPOU3BOJHOMN sl HAXO0XKIEHHUSI HAWIyUlIero PelieHns B MPUKIIaIHbIX
4.5 3ajadax, JUId ONpeeNeHHs CKOpPOCTH Ipoliecca, 3aJaHHOro (opmysoil uim
rpaduKom
4.6 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX
4.7 WuTerpan, ero reoMeTpuyeckiii 1 (GU3NYECKUil CMBICI. BrIuucieHne nHTerpaia mo

dopmyiie Hetorona — JleiiOnuna




IMPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIET'O OBPA3OBAHMUSA

Kon IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
MPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpeOOBaHUSA oOpa3oBaHus

Bnagenne MeronaMu J0Ka3aTeNbCTB, AJITOPUTMAMH PEIICHHS 3a/1ad;
yMeHue (GOpPMYJIHpPOBATh W ONEPHUPOBATH TOHATHSAMH: OIpPEICIICHHE,
aKCMOMa, TeopeMa, CIIEJCTBUE, CBOWCTBO, TNPHU3HAK, JI0OKA3aTEIbCTBO,
pPaBHOCHIIbHBIC (POPMYJIMPOBKH; PUMEHSITh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE M IPOTUBOIOJIOKHOE YTBEPXKAECHHUE, NMPUBOAUTH HPUMEPHI U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MaTeMaTHYecKOW WHIYKIIUY;
MMPOBOAUTL AOKA3aTCIbHBIC PACCYXKACHUS MPHU PCUICHUH 3a71a4, OUCHHUBATDH
1 JIOTHYECKYI0  TMPAaBWIBHOCTh  PACCYXIEHHI, yMEHHE OIEPUPOBATH
MOHATHUAMU: MHOXCECTBO, IMOAMHOXCECTBO, OICpallMi HaJd MHOXKCCTBAMMU,
YMEHHE UCIOJIB30BaTh  TEOPETUKO-MHOXKECTBEHHBIN  ammapar — Juis
OmrucCaHusd p€ajibHbIX MPOLCCCOB U SIBJIEHUU U npu pCliCHUM 3a71a4, B TOM
YHCIIC U3 IPYTUX YUEOHBIX MPEIMETOB; YMEHHE ONEPUPOBAThH MOHITHSIMHU:
rpad, cBs3HBIN Tpad, 1epeBo, UK, rpad Ha MIOCKOCTH, YMEHUE 3aaBaTh
U OIMCHIBATh Tpadbl pa3IUYHBIMUA CIIOCOOAMH; MCIIOJIb30BaTh rpadbl mpu

pelieHuu 3ana4y

YMeHue onepupoBaTh MOHATHSIMH: HATypalbHOE YHUCIO, LIEJI0E YUCIO,
CTEIEHb C IIeJIbIM M0Ka3aTeseM, KOpeHb HaTypaJbHON CTENEHU, CTEIEHb C
palMOHAJIbHBIM TOKA3aTeNIEM, CTENEHb C JACHCTBUTEIbHBIM IOKA3aTENIeM,
JorapupM UucCia, CHUHYC, KOCHMHYC M TaHI'€HC NPOM3BOJBHOIO 4MCIIA,
OCTaTOK II0 MOAYJI0, PAallMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHUCIIO,
MHOKECTBA HATYpaJlbHbIX, LEJbIX, PALUOHAIBHBIX, JAEHCTBUTEIbHBIX
2 YHCeN; YMEHHE UCIIOb30BaTh MPU3HAKU ACTMMOCTH, HAUMEHBIINH 00LIuii
JenuTelb W HauMEHbllee oOuiee KpaTHoe, ainroputMm EBkiauaa npu
peLIeHUH 3a/1a4; 3HAaKOMCTBO C Pa3IMYHBIMHM MO3ULIMOHHBIMU CHCTEMaMH
CUMCJICHUS; YMEHUE BBINIOJIHAThH BBIUMCIICHUE 3HAUYEHUI U peoOpa3oBaHus
BBIp@KEHUI CO CTemeHsAMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
palMOHANBHBIX  BBIPAXKEHUW; yMEHHME  ONEpPUPOBATh  IOHATHUIMHU:

ocCJIICJ0BAaTCIbHOCTD, apI/I(I)MCTI/I‘IeCKaH nporpeccusa, reoMEeTpHIYCCKasi




mporpeccusi, OECKOHEYHO YOBIBAIONIasi T'e€OMETpHYECKas IPOTPEecCHs;
yMEHHE 3a/aBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE C IOMOIIbIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONIEPUPOBATH MOHATUIMHU: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MIPOU3BOJUTE apU(PMETHUCCKHE JEHCTBHUS C KOMIUICKCHBIMH YHCJIaMU;
MPUBOAUTH MPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YHCEN;, ONEPUpPOBATH
NOHATUSIMU:  MaTpuna 2X2  u  3x3, onpeienuTeab  MaTpUIbI,

T GOMeTpI/I‘-IGCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHne onepupoBaTh MOHITHSMHU: palMOHAJIbHBIC, WPpPALMOHAIBHBIC,
MOKa3aTelbHbIE, CTEMEHHbIC, JIoTapu(PMUUYECKHe, TPUTOHOMETPUUYECKUE
ypaBHEHUsST M HEPaBEHCTBA, MX CHUCTEMBbI; yMEHHUE OIEepUPOBaTh
MOHATUSIMH: TOXJECTBO, TOXKIECTBEHHOE IMpeoO0pa3oBaHUE, YpaBHEHHUE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUW ¢ HEPABEHCTB, PAaBHOCHIBHOCTH
yYpaBHEHUH, HEpPAaBEHCTB M CHCTEM; YyMEHHE pelaTb ypaBHEHHUS,
HEpPaBEHCTBA U CHUCTEMBI C TOMOIIBIO PA3TUYHBIX MNPUEMOB; peIIaTh
YpaBHEHHUS, HEpPaBEHCTBA M CHUCTEMBI C [apaMeTpoM; MPUMEHSTh
ypaBHEHHUs, HEPABEHCTBA, UX CHUCTEMbI /I PEIICHUS] MaTeMaTUYeCKHX

3aJiad 1 3aaa4 U3 pa3INdIHbIX obnacrei HAyKH U peaanoﬁ KHU3HU

VYMeHue onepupoBarh MNOHATHAMM: (DyHKIMS, YETHOCTh (YHKIMH,
NEPUOMIHOCT (DYHKIMH, OTPAaHMYCHHOCTb (PYHKIIMH, MOHOTOHHOCTh
GyHKUIMHU, SKCTpeMyM (QyHKIUHM, HauOojblllee M HaMMEHbIIEE 3HAYCHUS
(GYHKIMM Ha MPOMEXKYTKE, HENpepbIBHAs (YHKIIHS, aCUMITOTHI Tpaduka
GyHKUMHU, TiepBas U BTOpas MPOU3BOAHAS (DYHKIMM, F€OMETPUUECKUN U
¢u3nyecKkuil CMbICII NPOM3BOJAHOM, IIepBOOOpa3Has, ONpeIeTIEHHbII
UHTErpal; yYMEHHE HaxOAWThb AaCHUMITOTHI Tpaduka (QYHKLUUH; yMEHHE
BBIUHCISATH  NPOMU3BOJAHBIE  CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMIIO3UIIMN (YHKIMH, HaXOAUTh ypaBHEHHME KacaTelIbHOW K rpaduky
(GYHKIMM; YMEHUE HaXOJUTh NPOU3BOAHBIE BSJIEMEHTAPHBIX (YHKIIMIA;
YMEHHE HCIIOJIb30BaTh MPOU3BOJHYIO [UId HCCIENOBaHMUA (DYHKIMA,
HaXOAUTh HAuOOJIbIIME WM HAUMEHbIINE 3HA4YeHUs QYHKIUH; CTPOUTh
rpaMKd MHOTOYJICHOB C MCIIOJB30BaHMEM amrmapara MaTeMaTH4ecKOro
aHaIM3a; MPUMEHATh MPOU3BOAHYIO JJIsi HAaXOXACHUS HAWIy4dIlIero
peleHus] B NPUKIAAHBIX, B TOM YHCJIE COLMATbHO-3KOHOMUYECKHUX H

bu3MYecKuX 3a/1ayax; HAXOIUTh TUIOMIAAN U 00BEMBI (PUTYDP C TTOMOIIBIO



HHTErpaga;, NpUBOAWUTHL HNPHUMEPBI MATCMATHYCCKOI0O MOACIUPOBAHUA C

noMoIbio AuddepeHnnanbHbIX YpaBHEHUH

YMeHue onepupoBaTh MOHATUAMU: TpaduK QyHKIUH, oOpaTHas QyHKIIHS,
KOMITO3ULMST (DYyHKUMH, JTUHEeHHas QYHKIHS, KBagpaTHYHAs (QYHKIHS,
pauvoHanmbHass (QYHKUUS, CTENeHHas (QYHKUIUSA, TPUTOHOMETPUYECKHE
¢GyHKIMM, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTeJIbHAs M
Jgorapupmuueckas (yHKIHMH; yMEHUE CTPOUTh TpapuKH H3YyYCHHBIX
GyHKIMA,  BBIIOJHATH  IpeoOpa3oBaHus  TrpadukoB  (QYHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3yUeHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peUIeHUH 33ja4 M3 APYTHX Y4eOHBIX NMPEIMETOB M 33/a4 M3 pealbHON
KU3HHU;, BBIpaKaTh (OpMyJaMH 3aBUCHMOCTH MEXIY BEIWYHMHAMHU;
UCTIONIF30BaTh CBOMCTBA M TpaduKu (QYHKIMH JUIS pelIeHUs] YpaBHEHUH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH; H300paxkaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBaA peH_ICHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4HCIE Ha
NPOIEHTHI, JOJW M 4YacTH, Ha JBIKEHHE, paboTy, CTOMMOCTh TOBApOB U
yCIIyT, HaJlOTH, 3a/a4i M3 00JAaCTH yNpaBJIEHUS JUYHBIMU U CEMEHHBIMU
(¢uHAHCAMM); COCTaBIATH BBIPAKEHHUS, YPaBHEHHs, HEPAaBEHCTBA U UX
CUCTEMBI IO YCIIOBUIO 3aJayd, HUCCIENOBATh IIOJY4YCHHOE pEUICHUE U
OLICHMBATh IPABJONOAOOHOCTh pPE3YyJbTAaTOB; YMEHUE MOJEIUPOBAThH
pealbHBIE CUTyallMd Ha S3bIKE MAaTEMAaTUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3aJ1a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEJIM C  HCIOJb30BAaHWMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMeHne onepupoBaTh MOHATHAMHU: CpeaHee apu(MeTHUecKoe, MEeIHaHa,
HauOoJIbIlIee U HAaUMEHbIIIEE 3HAUEHUS, pa3Max, JUCIEepPCHUs, CTaHIapTHOE
OTKJIOHEHHE YHCIJIOBOTO HAbOpa; yMEHHE HU3BJIeKaTb, MHTEPIPETHPOBATH
uH(pOpMalLKIO, MPEAICTABICHHYIO B TabMUIaX, Ha AUarpamMmax, rpaukax,
OTpaXKAIOIIYI0 CBOWCTBA PEAJIbHBIX IPOLECCOB U SIBJICHUH; NPEACTABIATh
MH(pOpMalLlMI0O € TOMOUIbI0 TabMUIl W JAMarpaMM; HCCIIEN0BaTh
CTAaTHCTUYECKUE [IaHHBIE, B TOM YHUCJIE€ C MPUMEHEHHEM TIpadUuecKux
METOJIOB U AJIEKTPOHHBIX CPENCTB; IpapUuecKu UCCIEA0BaTh COBMECTHbBIE

Ha6J'IIO,I[eHI/I$I C IIOMOLIBIO JUarpaMm pacCC€ruBaHUS U JIMHEWHOM perpeccuun

YMeHue OmnepupoBaTh IOHATUAMU: CIyYaWHBIA ONBIT U CIly4aiHOe

coOBbITHE, BEPOSITHOCTh CIy4aHOTO COOBITHS; YMEHHE BBIYUCIATH
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BEPOSITHOCTh C HCIIOJIB30BaHUEM TIpaUUecKuX METOJ0B; IPUMEHSThH
(GOpMYIIBI CIIOKCHHSI U YMHOXXEHUS BEPOSITHOCTEH, (OpMyITy IOJHOM
BeposTHOCTH, (hopmyny bepHymmm, koMOuHaTopHbIe (aKkThl U (POPMYIIBI;
OIICHUBATh BEPOATHOCTH PEAJTbHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CllydaiiHas BEIIMYMHA, pPACHpelelieHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJaHWEe, IUCIEPCHS W CTaHJAPTHOE OTKJIOHCHUE
CIIy4allHOW  BEJNIMYHMHBI, (QYHKIHMHA  pPacCUpelelieHHss W IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIFHOTO M HOPMAJIBLHOTO paclpeielieHui; yMeHue
UCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN JIs pElIeHUs 3a/1ad,
3HAKOMCTBO C MOHSTUSMU: 3aKOH OOJBIINX YHCE, METOABI BHIOOPOUYHBIX
UCCIIC/IOBAHMIA, yMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX W OOIIESCTBEHHBIX SIBIICHUSAX; YMCHHE
OIEPHPOBATH TMOHITUSMHU: COUYETAHUE, NIEPECTAHOBKA, YHCIIO COYCTAHUH,
YUCII0  TEPecTaHOBOK; OwHOM  HpIOTOHA; yMEHHE  TPUMEHSTH
KOMOWHATOPHBIE (aKThl U PACCYKICHUS JUIsI PEIICHUsS 33a7ad; OICHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA, COCTABIATh BEPOSTHOCTHYIO MOJIENb U

WHTEPIPETUPOBATH MOJTYYCHHBIN pe3yIbTaT

VYMeHue omnepupoBaThb NOHSATHUSMHU: TOYKA, TMpsMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUUHA YIJa, INIOCKUH YroJ, ABYTPaHHbIN
yroJj, TpEXIpaHHbIA YIroJl, CKpEUIMBAIOIINUECs NPsSIMbIe, MApaIEIbHOCTh U
NEPNCHAUKYJIIPHOCTE IIPAMBIX H HHOCKOCTefI, YIroja MCEXAy IIpsIMbIMH,
Yroja MexXay MpsMOHM U IUIOCKOCTBbIO, YroJl MEXAY IUIOCKOCTSMH,
paccTosiHue OT TOYKM JO0 IUIOCKOCTH, PACCTOSIHUE MEXKIY HIPSMbBIMH,
pPAcCTOSIHUE MEXKIY IJIOCKOCTSIMHU; YMEHHME HCIIOJIb30BaTh MPU PELLICHUU
3ala4 U3Yy4YCHHBLIC (baKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pa3Mepbl OOBEKTOB OKPY)KAIOIIErO0 MHpa; CTPOUTh MaTeMaTU4YecKue
MOACIM C MOMOHIBIO TCOMETPUUCCKHUX MMOHATHH U BCJIMYMH, pPCIIATb

CBA3aHHBIC C HUMHU ITPAKTUYCCKUC 3ala9n

YMeHue omepupoBaTh MOHATHUAMH: IUIOIAAbL (GUryphl, 00BEM (GUTYPBHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHUK, CEYEHHE MHOTOTpPaHHHKA,
Ky0, Napaienenunes, OpuU3Ma, NOHUpamMuja, (Urypa U IOBEPXHOCTb
BpallleHHs, OWINHIpP, KOHYyC, map, cdepa, miomans chepsl, MIomams
MOBEPXHOCTH NHUPAaMHUbI, MPHU3MBI, KOHycCa, LWIMHApPA, O00BEM Kyoa,
NPSIMOYTOJIBHOTO  MapajUlefienuneaa, MNUpaMHUabl, MPU3MbI, IWIKHIPA,
KOHYyca, I1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUCHMs KOHyca M LMIMHIPA,

napaujiCJbHbIC OCH HWJIXM OCHOBAHWIO, CCUYCHHUC IIapa, IIJIOCKOCTb,
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Kacaromasicss chepbl, HWIMHIpA, KOHyCa,; YMEHHE CTPOUTh CeueHHue
MHOTOTpaHHHKa, W300paXkaTb MHOTOTPAaHHHUKH, (UTYPbl U TOBEPXHOCTH
BpalCHUs, UX CEYEHUs, B TOM YHCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPEACTB;
YMEHHE TMPHUMEHSATh CBOMCTBA T€OMETPUYECKUX (UTYpP, CAMOCTOSITEIHHO
dbopMynupoBaTh onpeeNeHusl U3y4yaeMbIX (PUTyp, BBIIBUTATh THIIOTE3bI O
CBOWCTBAaX M IMpH3HAKaX T€OMETPHUYECKUX (Uryp, OOOCHOBBIBATH WIIH
ompoBepraTh MX; YMEHHE NPOBOAUTH KiacCHPUKauioo (GUryp 1o
pa3MYHBIM TPHU3HAKAM, BBIMONHITH HEOOXOAMMEBIE JOIMOJHUTEIHHBIC

IMOCTPOCHUA

YMeHue onepupoBaTh IOHSATHSMH: JIBIDKCHHE B  IPOCTPAHCTBE,
MapauIeIbHBIA TIEPEHOC, CUMMETPHsI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA00UA, TMOJOOHBIE (UTYPBI; YMEHUE
pacrmo3HaBaTh paBHBIE W TOJO0HBIC (DUTYPBI, B TOM YHCJIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpE; MCIIOJIb30BaTh T€OMETPHUYECKIE OTHOIICHUS TIPU
pelIeHUH 3a/iad; HaXOJWTh TE€OMETPHYECKHE BEITUYHMHBI (JIJTMHA, YTOJ,
IoImaab, 00BEM) TIPU PENICHUH 3a/1a4 U3 JIPYTUX YYCOHBIX MPEIMETOB H
U3 peaTbHOW JKU3HU;, YMEHHUE BBIUUCISITH T€OMETPUYECKUE BEITUYUHBI
(MHA, yroiy, IUIOMIaah, OOBEM, IUIOMIANb TOBEPXHOCTH), HCIOIB3YsI
U3Yy4YCHHBIE (OPMYJBI M METOABI, B TOM YHCIE: IUIONalb TOBEPXHOCTH
NUpaMUIbl, TPU3MBI, KOHYCa, IWIMHApA, TUIoniaas chepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO  TapajUIeNIeUIela, TUPAMUIbI, TPU3MBI, I[THIMHJIPA,

KOHYCa, 11apa; YMCHHUEC HAXOAUTh OTHOLICHHUC 00BEMOB HO,I[O6HBIX (1)I/Il"yp

YMeHue ONICpUPOBATH NOHATUAMU: MPAMOYTOJIbHASA CHUCTEMaAa KOOpPAUWHAT,
BCKTOpP, KOOPAWHATBHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC TIMPOMU3BCACHUC, BCKTOPHOC IMIPOU3BCACHUC, VIOl MCKIAY
BCKTOpaMH; YMCHHC HCIIOJIb30BATb BCKTOpHHﬁ u KOOpI[HHaTHBIfI METO

JJI peHICHUA TrCOMCTPHUYICCKUX 3a1a4 U 3aJia4 JpYyTux y‘~IC6HI>IX npeamMcToOB
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YMeHnue BLI6I/IpaTB HO,Z[XO,Z[HIJ.IPIIZ MCTO AJId pCIICHUA 3alda4r, IOHUMaHNC
SHAYUMOCTH MATCMAaTUKH B HU3YYCHHU MPUPOJHBIX H O6HICCTB€HHI>IX
nponeccoB u HBHGHHﬁ; YMCHHUEC pacClio3HaBaThb IIPOSBJIICHUC 3aKOHOB
MAaTE€MAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTL MPUMECPLI MATCMATHUICCKUX

OTKPBITUHA POCCUUCKON U MUPOBOW MAaTEMAaTUUECKON HAyKH




INEPEYEHD 2JIEMEHTOB COAEP KAHUS, ITPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1 Yucia v BBIYUCIICHUS

11 Hatypanbnble u uenbie uncna. [Ipu3Haku JeIMMOCTH LIETIbIX YHCe

12 Panmonaneupie  yucina. OOBIKHOBEHHbIE M JIECATHYHBIE JpOOH, MPOLEHTHI,
' OCCKOHEYHBIC MTEPUOINUECKHUE TPOOH

13 Apudmerndeckuii KOpeHb HATypaJibHOU cTeneHu. J[elcTBus ¢ apuMeTHIeCKUMU
' KOPHSIMH HaTypalbHON CTETIEHU

14 Crernens ¢ 1enbIM nokaszarenem. CTeneHb ¢ pallMoHaNbHBIM Moka3aTesneM. CBolicTBa
' CTETIeHU

15 CuHyCc, KOCMHYC M TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHTEHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. JlecaTuynable U HATypaIbHbIE JOTapHUPMbI

JleiicTBuTenpHbIe YuCHA. ApupMETHUECKHE ONepaluud C JICHCTBUTEIHHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIe BEIYUCICHHS, TIPAaBUJIa OKPYTJICHHS, TIPUKUAKA U OLIEHKA
pe3yNbTaTa BRIYUCICHUN

1.8 [IpeoOpa3zoBanue BhIpaKEHUI

1.9 KommuiekcHbie uncna
2 YpaBHeHUS 1 HEPaBEHCTBA

2.1 L{enbie u IpOOHO-pallMOHATbHBIEC YPAaBHEHUS

2.2 HppanmonansHble ypaBHEHUS

2.3 TpuronomeTrpruyeckue ypaBHEHUS

2.4 [oxa3zaTenpHBIE U JOTapUPMUUECKUE YPABHEHUS

2.5 [{enbie u 1poOHO-pallMOHAIbHBIE HEPABEHCTBA

2.6 WppanmonanbHbie HEpaBEHCTBA

2.7 [TokazarenbHble U JIorapupMUIECKe HEPAaBEHCTBA

2.8 Tpuronomerpruieckrne HepaBEHCTBA

2.9 CucteMbl 1 COBOKYITHOCTH ypaBHEHUH M HEPABEHCTB

2.10 YpaBHeHMs, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMu

2.11 Martpuiia cucTemMbl TMHEWHBIX ypaBHeHUH. OnpeenuTenb MaTPHUIIbI
3 OyHKIHMH U TpaduKu




Oyaknus, cnocoOwsl 3amanust GyHknuu. ['padux dynkummu. BzaumHo oOpaTHBIE

3 bynkun. YétHele u HeuéTHble pyHkimu. [leproanueckue GpyHkuun
Ob6nacte ompeneneHuss W MHOXECTBO 3HaueHuil ¢Qynkuuu. Hynu ¢yHkuum.
32 [TpoMexXyTKM  3HAKOMOCTOSHCTBA.  [IpOMeXyTKM  MOHOTOHHOCTH  (DYHKIIUH.
' MakcumMyMbl U MHUHUMYMBI QyHKIuu. HaunOomnbinee W HauMeHblIee 3HAYCHHE
(GYHKIHU HAa TPOMEKYTKE
33 Crenennass (yHKIUS C HATypalbHBIM U IENBIM TOKa3aTeneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOPHS N-0 CTENEHU
3.4 Tpuronomerpuueckue GyHKIUN, UX CBOMCTBA U TpaduKu
3.5 [TokazaTenbHas u orapudmudeckas QyHKIIUN, KX CBOMCTBA U Tpaduku
36 Touku paspeiBa. AcuMnTorel rpagukoB (ynkumii. CBoiicTBa  (pyHKUIMH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUA MTOCIEA0BATEIHLHOCTEMN
3.8 ApudmeTrndeckast 1 reoMeTpuueckas nmporpeccuu. opmyiia CI0KHBIX TPOIIEHTOB
4 Hauana marematnyeckoro aHaamsa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BogHbIE SIeMEHTAPHBIX (DYHKITHIA
[Ipumenenne mnPOU3BOAHON K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 SKCTpeMyMbl. HaxoxeHue HanOOJBIIEro 1 HAMMEHBINEro 3HaYeHUs (YHKLIUU Ha
OTpe3Ke
4.3 [lepBooOpasnas. MaTerpan
5 MHoskecTBa U JIOTHKA
5.1 MHoskecTBO, onepaluy Haja MHOXKecTBaMu. J[narpamMmel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTh U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHoCTh
6.3 Kombunaropuka
7 T'eomerpust
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMbIe M TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTU BpallEHUS
7.5 KoopauHatel 1 BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

* Maremaruka. Anredpa v Hayaia MaTeMaTHieckoro aHanusa; 10 kiacc.
yrayonennoe ooyaenne Mepsisk A.I'., Homuposckwii JI.A., [Tonsko B.M.; mox
penakuueit [Togonsckoro B.E. O01iecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
Nznarensckuii neatp «BEHTAHA-I'PA®»; AkuronepHoe 0011IecTBO
«3narensctBO «IIpocBemienne»

* Marematuka. Anredpa u Hayajga MaTeMaTH4ecKoro aHanusa; 11 kiacc.
yriyonennoe odyuenne Mepainsik A.T'., Homuposckuii JI.A., [TonsikoB B.M.; mon
penakuueit [Togonsckoro B.E. O011ecTBO ¢ OrpaHU4eHHON OTBETCTBEHHOCTHIO
N3narensckuii neatp « BEHTAHA-I'PA®»; AkuronepHoe 001IecTBO
«M3marensctBO «IIpocBemenne»

Marematuka: anredpa U Hayajga MaTEMaTHYECKOTO aHallu3a, TeoMeTpusi. Anredpa
1 Hayana MateMatudeckoro ananusa. 10-11 kmacc. Anumos II1LA., Konsaruu
FO.M., TkaueBa M.B. u ap. AkimonepHoe o01iecTBo «M31arenbcTBo

((HpOCBGHlGHHe»

METOANYECKHUE MATEPHAJIBI JIJIAA YYUTEJIS
1. Enunoe coaepskanue obiiero oopa3oBaHus
https://workprogram.edsoo.ru/work-programs

2. bubmiorexa MOIII

https://uchebnik.mos.ru/catalogue?aliases=video.lesson%2Cvideo.regular



sort_by=published_at

subject_program_ids=31953221%2C31937218%2C35909469 class_level _ids=5

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1) POUI https://resh.edu.ru/

2) ®druc.Mos llIkona https://myschool.edu.ru/

3) bubnmorexa M1
https://uchebnik.mos.ru/catalogue?aliases=video.lesson,video.regular

sort_by=published_at subject_program_ids=31953221,31937218,35909469

class_level _ids=5

4) bubmmoteka I{OK https://mMonypoxu.pd/






