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HOACHUTEJBHASA 3AIINCKA

VYyebHblli Kypc «Alnrebpa U Hayajga MaTEeMaTHYECKOTO aHAIM3a»
SBJISICTCSI OJTHAM M3 HanOoJiee 3HAYUMBIX B IIPOTPaMMe CPETHETO OOIIEero
oOpa3oBaHUs, TOCKOJBbKY, C OJIHOMW CTOPOHBI, OH oOOecreYnuBaeT
WHCTPYMEHTAJIbHYI0 0a3y I M3YYeHHS BCEX €CTCCTBEHHO-HAYYHBIX
KYpCOB, a C JPYrol CTOpPOHBI, (DOPMUPYET JIOTUYECKOE U aOCTpaKTHOE
MBIIUICHHE OO0Yy4YalolMuXCcsi Ha YpOBHE, HEOOXOJUMOM JUIsl OCBOCHUS
nH()OpMaTHKH, OOIIECTBO3HAHUS, WCTOPHHU, CIOBECHOCTH U JPYTHX
auciIuinH. B paMmkax  gaHHOTO y4eOHOrOo Kypca OOydJaromiuecs
OBJIAJICBAIOT YHUBEPCAIbHBIM SI3IKOM COBPEMEHHOW HAayKH, KOTOpas
(bopMyIUpyeT CBOU JIOCTHKEHHUSI B MaTeMaTuieckon hopme.

VY4eOHblli Kypc anrebpbl M Hayal MaTeMaTHYeCKOro aHaliu3a
3aKJIabIBACT OCHOBY JUIsI YCIICIITHOTO OBJIAJICHUS 3aKOHAMU (H3HKH,
XUMUH, OWOJOTHH, TIOHMMAaHWS OCHOBHBIX TCHJCHIIMA Pa3BUTHSA
SKOHOMHUKHU U OOIIECTBEHHON >KWU3HH, IO3BOJSIET OPUEHTUPOBATHCS B
COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO
WCIIOJIB30BaTh WX JUIA JajdbHEHIero oOpa3oBaHHWs M B ITOBCETHEBHOMN
XKU3HA. B TO ke Bpems oBiameHne aOCTPAKTHBIMH W JIOTHYECKHU
CTPOTUMHU KOHCTPYKIIMSIMU aJreOpbl W MaTEeMaTUYeCcKOro aHaliv3a
pa3BUBaeT yMEHHWE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH
UCTUHHOCTh, JOKAa3bIBaTh YTBEPXKIACHUS C TOMOIIBI0 HWHAYKIHH U
paccyxaaTh IeAyKTUBHO, UCIIOJIb30BaTh 0000IICHNE M KOHKPETHU3AIIHIO,
a0bCTparupoBaHue M aHAJIOTHIO0, GOPMHUPYET KPEaTUBHOE U KPUTHIECKOE
MBIIILICHHUE.

B xome wusyuyeHus yueOHOTO Kypca «AnreOpa u Hauaia
MaTeMaTHYeCKOTO aHaIu3a» OOyYaronIuecss IOIy4YaloT HOBBIM OIIBIT
pemeHus  TPUKIAAHBIX  3a7]ad, CaMOCTOSATEIBLHOTO  IOCTPOSHUS
MaTeMaTUYeCKUX MoJeNied peallbHbIX CUTyallud, HHTEepIpEeTaluu
MOJIYYEHHBIX PEIICHUM, 3HAKOMSATCA C MpUMEpaMu MaTEeMaTUYECKHUX
3aKOHOMEPHOCTEH B MPHUPOJIE, HAYKE U MCKYCCTBE, C BBIIAIOIIMMUCS
MaTeMaTUYECKAUMH OTKPBITHUSMHU U UX aBTOPaMHU.

Y4eOuplli Kypc o00JagaeT 3HAYNUTEIBHBIM  BOCIHTATEIHHBIM
MOTEHIIMATIOM, KOTOPBIM peanu3yeTrcss Kak depe3 y4eOHbI maTepual,
CIOCOOCTBYIONUH (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS, TaK H
yepes crienupuKy y4eOHOM JESTEIBLHOCTH, Tpedyromei
MIPOJIOJDKATEIFHON  KOHIICHTPAIIMM BHUMAHHUSA, CaMOCTOSITEIIBHOCTH,
aKKypaTHOCTH M OTBETCTBEHHOCTH 3a MOJTYYEHHBIN pe3ysIbTarT.



B  ocnmoBe wmeroamku  oOyueHuss ~anreOpe W Havagam
MaTE€MaTUYECKOr0 aHaJIN3a JIEXKUT 1€ATeIbHOCTHBIN MPUHIUIT 00YUEHUS.

B  crpyktype yueOHOoro Kkypca «Airebpa U Hadaua
MAaTeMaTUYECKOr0 AaHaJIN3a» BBIIACICHBl CIEAYIOLUE COHAEPKATEIbHO-
MeTOMYeCcKue JHHUM: «YUKcna U BeIYUCIeHU », «DyHKINN U Tpadukmy,
«YpaBHEHHsI W HEpaBeHCTBa», «Hadasa mareMaTM4yeckoro aHaausay,
«MHoOkecTBa U JOTHKa». Bce OCHOBHBIE COAEPKATENBHO-METOIUYECKUE
JUHUM M3Y4alOTCs Ha MPOTSHKEHUM JBYX JIET OOydYeHUs Ha YypOBHE
cpenHero oOuiero oOpa3oBaHUsl, €CTECTBEHHO JAOIOJIHAA JIpYr Apyra u
IIOCTEIIEHHO HACHIIIAsACh HOBBIMM TE€MaMW M pasfenamu. JaHHBIN
y4eOHBII KypC SBISETCSI HHTETPATUBHBIM, TIOCKOJIBKY OOBEANHAET B ce0e
COJCP)KAHUE HECKOJIBKMX MAaTEMAaTHUYECKUX JUCLUIUIMH, TaKUX Kak
anredpa, TPUTOHOMETPHS,, MATEMAaTUUECKUI aHaJIN3, TEOPHUsI MHOXKECTB,
MaTemMaThueckas Jjoruka u apyrue. [lo mepe Toro kak oOywaroniuecs
OBJIaJICBAIOT BCE OoJiee IMMPOKUM MATEeMAaTUYECKUM ammapaTtoM, y HUX
MOCIe0BATEIBHO (HOPMUPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTeMaTUYECKYI0 MOJEIb PEAIbHOW CUTyalluH, NPUMEHATH 3HaHU,
NOJlyY€HHbIE TPU  M3yYEHUU Y4eOHOro Kypca, I  PpEUICHUs
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHON MaTEMAaTUYECKOM 3a7auu, a 3aTeM
MHTEPIPETUPOBATH CBOU OTBET.

ConepxaTenpHO-METOANYECKAST JUHUAS «YHCIIa W BBIYHMCICHUS»
3aBepuIacT (OPMUPOBAHUE HABBIKOB HCIIOJIb30BAHUS JIEWCTBUTEIBHBIX
qucesl, KOTOpoe ObUIO HayaTO Ha YPOBHE OCHOBHOIO OOMIETo
obpazoBanus. Ha ypoBHe cpenHero obmero o6pa3oBaHus ocoboe
BHUMaHuE yneisieTcss (OPMUPOBAHMIO HABBIKOB  PAIlMOHAIBHBIX
BBIUMCJICHUM, BKIIIOYAIOLIMX B Ce0s HCIOJB30BAaHUE Pa3IMYHBIX (PopM
3allUCH YHUCNA, YMEHHUE JeNaTh NMPUKUJIKY, BBIIOIHATH MPUOIMKEHHbIE
BBIUMCJICHHS, OICHUBATh YHCJIOBBIE  BBIpAKEHHs, paboTath C
MaTE€MaTUYECKUMH KOHCTaHTaMU. 3HAKOMbIE OOy4YaroIIUMCS MHOXECTBA
HaTypaJbHbIX, LEIbIX, PALMOHAIBHBIX W JCHCTBUTCIBHBIX UYMCEI
JOTOJIHAKOTCS MHOKECTBOM KOMIUIEKCHBIX 4YMCell. B KaxxIoM U3 3Tux
MHO’KECTB PACCMAaTPUBAIOTCSI CBOMCTBEHHBIE EMY CHELIU(PUUECKHE 3a/1a4H
U OIIEpalliU: JEICHUE HALENIO, ONIEPUPOBAHUE OCTATKAMHU HA MHOXKECTBE
LEJIbIX YHCENl, OCOOBIE CBOMCTBA PAlMOHAIBHBIX W HUPPALUOHAIBHBIX
qucesl, apu(pMeThyecKue Omepanuud, a TaKXKe M3BICUCHUE KOPHS
HaTypaJbHOM CTEIIEHW Ha MHOXKECTBE KOMIUIEKCHBIX yucell. biaromaps
[IOCJIEAOBATEIIbHOMY PACIIMPEHUIO Kpyra HCIIOIb3YEMBIX YHCEN W
3HAKOMCTBY C BO3MOXKHOCTSIMM KX [PUMEHEHUS Ui PELICHUs



pa3INYHBIX 33724 POPMUPYETCS MPEACTABICHNE O €IUHCTBE MATEMATHKHU
KaK HayKu U €€ poJId B MOCTPOCHUHU MOJENIEH PEaIbHOr0 MHpPA, IMIMPOKO
UCIIOJIb3YIOTCSl 0000IIEHHE U KOHKPETH3AIHS.

JIuaust «YpaBHEHMSI 1 HEPABEHCTBa» PEaIU3yeTcs Ha MPOTSHKEHUU
BCETo 00yUYeHMS Ha YPOBHE CpeiHero o01ero o0pa3oBaHus, MOCKOJIbKY B
KaXJIOM paznerne [Tporpammel MPETYCMOTPEHO pelieHue
COOTBETCTBYIOIIMX 3a1ady. B pesynpTaTe oOydaromuecs OBJIAJEBAIOT
pa3IMYHBIMM METOJIaMU PELICHUs PalUOHAIbHBIX, HPPALUOHAIBHBIX,
MOKAa3aTeNbHbIX, JIOrapU(PMUYECKUX U TPUTOHOMETPUUECKUX YpaBHEHU,
HEpPaBEHCTB U CHUCTEM, a TaKXKe 3a/Jad, COJAEpXKallhX MapamMeTpsbl.
[lomy4yeHHblE yMEHHSI IIMPOKO HCIHOJNB3YIOTCA MpPU HCCIEAOBAaHUU
(GyHKIUI C TOMOIIBIO MPOU3BOAHOM, PU PEIICHUU IPUKIIAIHBIX 3a]a4 U
3a]1a4 Ha HaXO0X/€HWE HauOOJbIINX U HAMMEHbIINX 3HAYCHUN QYHKIUH.
JlaHHast coaeprKaTeNbHas JIMHUS BKJIIOYAET B ce0sl Takxke (popMUpoBaHUE
YMEHUH  BBIIOJMHATH pacuéTel 1o  (dopMmymnaMm, mpeoOpa3oBaHUs
paIoHaIbHBIX, UPPAIIMOHATBHBIX U TPUTOHOMETPUUECKHUX BBIPAKECHUH,
a TaKKe BBIPAXKCHUM, colepiKalluxX cTeneHu u Jyorapudmel. bnarogaps
U3YYEHHIO anreOpanyeckoro Marepuaiga MpPOUCXOAUT JalbHenIIee
pa3BUTHE AITOPUTMHUUYECKOTO U AOCTPAKTHOTO MBILUIEHUS 00y4YaroLuXcs,
bopMUPYIOTCS  HABBIKM  JIEAYKTHBHBIX PACCYXKICHHM, pabOTBHl ¢
CUMBOJIbHBIMH  (OopMaMH, TPEJICTaBICHHUS  3aKOHOMEpPHOCTEH U
3aBHCHMOCTEHl B BHJI€ PAaBEHCTB M HEpPaBEHCTB. AnreOpa mpeiaraet
3¢(deKTUBHBIE MHCTPYMEHTHI  JJIsi  PELIEHUS  IPAKTHUUYECKUX U
€CTECTBEHHO-HAYYHBIX  3a/Ja4, HaJIIHO  JEMOHCTPUPYET  CBOM
BO3MOKHOCTH KakK S3bIKa HAyKH.

CopepxarenpHo-MeTonyeckass JuHUA «DyHKUMH U TpapuKm»
TECHO MEPEIIETaeTCs C APYTUMHU JUHUSAMHU Y4eOHOTO Kypca, IOCKOJIbKY B
KaKOM-TO CMBICIIE 3aJaéT MOCIEAOBATEIbHOCTh W3YYEHHUS MaTepuana.
W3ydyeHnne  CTENEHHON,  MOKAa3aTelIbHOW,  JIOTapU(PMHUUYECKOH |
TPUTOHOMETPUUECKUX  (QYHKIUH, HMX  CBOHNCTB M  rpaduKoB,
UCIIOJIb30BaHNEe (DYHKUIMH I pelleHus 3ajad U3 JAPYrux y4deOHbIX
IIPEAMETOB M PEaJbHOM >KM3HU TECHO CBA3aHO KaK C MATEMaTHYECKUM
aHaJIM30M, TaK W C PEIICHUEM YpPAaBHEHWW W HeEpaBeHCTB. lIpm sTtom
0osbIIOE BHUMAaHHUE yJaenseTcs (HOPMHPOBAHHIO YMEHHUS BBIpAXKaTb
dbopMysaMu  3aBUCHMOCTH ~ MEXJAY  pa3JIM4YHbBIMU  BEJIMYMHAMH,
UCCIIEIOBaTh MOJyuYeHHbIE (YHKIUHU, CTPOUTh UX rpaduxu. Matepuan
ATON coAepKaTebHON JIMHUM HalleJIeH Ha pa3BUTHE YMEHUN U HaBBIKOB,
MO3BOJISIOIIMX ~ BBIPAXXAaTh 3aBUCUMOCTH  MEXJAYy BEJIMYMHAMH B



pasnuyHOi (opMme: aHAIUTUYECKOH, rpadudeckod m ciaoBecHOW. Ero
W3YYCHHE CIIOCOOCTBYET pAa3BHTHIO aJITOPHUTMHUYCCKOTO MBIILICHUS,
CIOCOOHOCTH K OOOOIIEHHWI0O W KOHKPETH3alluu, HCIOJIb30BAHUIO
AHAJIOTUH.

ConepxarenpHast JmHHS «Hadama MaTreMaTHYeCKOro aHaIu3a
MO3BOJIICT CYIICCTBEHHO PACHIMPUTh KPYI KaK MaTeMAaTHYCCKUX, TaK W
NPHUKIAIHBIX 3a7ad, JOCTYIHBIX OOydYalomuMcs, TaK Kak y HHX
MOSIBISICTCST  BO3MOXKHOCTh  CTPOUTH TpadUKH CIOXKHBIX  (YHKIUH,
OTpENeNATh WX HAWOONbIINE W HAaWMEHBIINE 3HAYCHUS, BBIYUCIATH
wiomaad Guryp u oOBEMBI TEN, HAXOIUTh CKOPOCTH M YCKOPCHHS
nporieccoB. JlaHHas cojieprkaTelbHAs JIMHUS ~ OTKPBIBAGT HOBBIC
BO3MOXXHOCTH  IIOCTPOSHHUS MaTeMAaTUYECKUX MOJCNeH  peaTbHBIX
CUTYaIlH, TIO3BOJISICT HAXOAWTh HAWIYy4Illee PEIICHUE B MPUKIIAJIHBIX, B
TOM 4YHCJIE COIHAIbHO-DKOHOMHUYECKUX, 3aJa4ax. 3HAKOMCTBO C
OCHOBAMHM  MaTEMaTHYECKOTO aHaIW3a CIOCOOCTBYET  Pa3BUTHIO
a0CTpakTHOTO, (POPMATHLHO-IOTHUECKOTO M KPEATUBHOTO MBIIUICHMUS,
GOpMUPOBaHHIO  YMEHHH  pacro3HaBaTh  TMPOSIBICHHS  3aKOHOB
MaTEeMaTHK{ B HayKe, TEXHHKE W HCKyccTBe. OOydarommecs y3HAIOT O
BBIIAIOIINXCS pPe3yJbTaTax, MOJYYCHHBIX B XOJI€ Pa3BUTUS MATEMAaTHUKH
KaK HayKH, U 00 UX aBTOpax.

CopepxarenpHO-MeTOIMYCCKass JHHUS «MHOXECTBA W JIOTHKa
BKJIIOUAET B CeOS DJIEMEHTHI TEOPHH MHOXKECTB M MaTEMAaTUYECKOU
norukd. TeopeTHKO-MHOKECTBEHHBIC MTPEICTABIICHUS TIPOHU3BIBAIOT BECh
KypcC IIKOJBHOM MaTeMaTHKW M IpeylaraloT HanOoyiee YHHBEPCATbHBIN
SI3BIK, OOBECIMHSIOIINN BCE pa3/Ieibl MAaTEMATUKH U € MPUIOKCHHA, OHU
CBSI3BIBAIOT Pa3HbIE MAaTEMATHUECKHUE TUCIUTUIMHBI U UX TPUIIOKEHUS B
equHOe Tienoe. [loAaToMy Ba)XHO JaTh BO3MOXKHOCTH OOYyYaromeMycs
MMOHMMATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHON MaTeMaTHKHU
U HCIIOJIB30BaTh €0 JIJIS BBIPAKEHUS CBOMX MBICICH. J[pyruM Ba)KHBIM
MPU3HAKOM MaTeMaTHKHU KaK HayKH CJIeyeT MPU3HATh CBOHCTBECHHYIO €
CTPOTOCTh OOOCHOBAaHW W CJICJJOBAaHHE OTPEACIEHHBIM IpPaBUIIAM
MOCTPOCHUS JI0Ka3aTeIIbCTB. 3HAaKOMCTBO C DJIEMEHTaMU
MaTeMaTUYeCKOW JIOTMKHA CIHOCOOCTBYET  Pa3BUTHIO  JIOTHYECKOTO
MBIIIJICHHS 00YYarOIIMXCs, TIO3BOJIET UM CTPOMTH CBOM PaCcCyKJICHUS Ha
OCHOBE JIOTHYECKHX TMpaBui, (QOPMUPYET HABBIKH KPUTHYECKOTO
MBIIIICHHSL.

B yueOGHOM Kypce «Anrebpa v Hadalla MaTeMaTHYECKOTO aHATTN3a
MPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOIO0 MOJICIIMPOBAHUS, KOTOPBIC



MPU3BaHbl  CMIOCOOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB TOCTPOCHUS
MOJIEJIEN PeabHBIX CUTYallli, UCCIICIOBAHUS 3TUX MOJAENEN C TOMOIIBIO
amrapara aiareOpbl M MaTeMaTHYeCKOro aHaliu3a, HWHTepIpeTaIluu
MOJYYEHHBIX pE3yibTaTOB. Takue 3aJjaHusl BIUJICTCHBI B KaXIbli W3
pasesoB TPOrpaMMbl, TOCKOJIBKY BECh Marepuaid ydeOHOTO Kypca
IIMPOKO MCIOJIB3YETCS JUIsl pEIICHUs TPUKIaIHbIX 3anad. [Ipu pemenun
peaTbHbIX MPAKTUYECKUX 3a71a4 oOyyarornuecs pa3BUBAIOT
Ha0JII01aTEIEHOCTD, YMEHUE HaXOJUTh 3aKOHOMEPHOCTH,
a0bCTparupoBaThCs, HCIIOJIb30BaTh aHaJIOTHIO, 000011aTh u
KOHKPETH3UPOBaTh mpooOsieMy. JlesaTenpbHOCTh 1O  (HOPMHUPOBAHHIO
HaBBIKOB PEIICHUS MPUKIAAHBIX 3a/lad OpPraHU3yeTcs B Mpolecce
M3y4YeHHS BceX TeM ydeOHoro Kypca «Anrebpa u  Hadvala
MaTEeMaTUUYECKOr0 aHaJIN3a.

Ha  wm3yuenme yueOHOro Kkypca «Anrebpa W  Hayaia
MaTeMaTHYECKOro aHajam3a» oTBoguTcsa 272 dvaca: B 10 kimacce — 136
yacoB (4 yaca B Hezelnto), B 11 kimacce — 136 yacoB (4 yaca B HEJIEIIO).



COILEPKXAHUE OBYUYEHUA
10 KITACC

Yuciia 1 BBIYMCICHUSA

Pannonanpupie yucina. OOBIKHOBEHHBIE M JECATUYHBIE Jpo0H,
IPOLEHTHI, OECKOHEUHBIE nepuoandeckue apoou. [Ipumenenue npobdeit u
IIPOLIEHTOB I PELICHMS NMPUKIAJHBIX 3a7a4 U3 Pa3jM4yHbIX OTpaciieu
3HAHUU U PEATbHOM KU3HMU.

JlelicTBUTENBHBIE Ynciia. PallioHanbHbIE U UPPALMOHAJIBHBIE YUCIIA.
ApudmMernueckue ornepanuu ¢ JACHCTBUTEIBHBIMH uucCIaMU. Momyib
JACHUCTBUTENHHOTO YKCIa U ero cBoicTBa. [IpnbnmxEHHBIE BHIYUCICHHUS,
IIPAaBUJIA OKPYIJIEHUS, TPUKHUIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN.

Crenens ¢ nensiM nokasareneM. bunom Herorona. Mcnone3oBanue
noaAXoAsme (GopMbl 3amucH JEUCTBUTENBHBIX YHCEN JUIsl PElIeHUs
IIPAKTUYECKUX 3a7a4 U IIPEICTABICHUS JAHHBIX.

ApudmeTnieckuii KOpeHb HATYpadbHOW CTENIEHHU U €r0 CBOICTBA.

Crenenb ¢ palMOHAJIBHBIM MTOKA3aTENEM U €€ CBOMCTBA, CTENEHD C
JNEUCTBUTEJILHBIM IIOKA3aTEIIEM.

Jlorapudpm umcma. CpoiictBa Jjorapudma. JlecaTuuHble U
HATypaJbHBIE JIOTAPU(PMBIL.

CuHyCc, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOTO apryMEHTA.
ApKCHHYC, apKKOCUHYC U ApKTaHI'€HC YUCIOBOTO apryMEHTA.

YpaBHeHHs U HEPABEHCTBA

ToxzaecTBa M TOXIECTBEHHBIE IpeoOpa3oBaHMs. Y paBHEHUE,
KOpPEHb ypaBHEHUs. PaBHOCHIIbHBIE YPAaBHEHUS U YPaBHEHUSA-CIIEICTBHUS.
HepaBeHcTBO, pelieHne HepaBeHCTBA.

OCHOBHBIE METOJBI PEIICHHUS LEIBIX U APOOHO-pAIlMOHATBHBIX
YPaBHEHUM U HEpPaBEHCTB. MHOrowieHsl OT OJHOM IIEPEMEHHOM.
JleneHue MHOrOYJI€Ha Ha MHOTOWIEH € OCTaTkoM. Teopema be3y.
Mmuorousensl ¢ nensiMu kKoddpunmentamu. Teopema Buera.

[IpeoOpa3zoBaHHsI YUCIOBBIX BBIPAKEHUMN, COJEPXKAILIUX CTENEHU U
KOPHH.

Uppaunonaneubie  ypaBHEHUs. (OCHOBHBIE METOJABI  PEIICHUS
HMppalMOHAIbHBIX YPABHEHUMN.

IlokazarenbHble  ypaBHEHMS. (OCHOBHBIE  METOJbl  PELICHUS
ITOKA3aTEIbHBIX YPABHEHUN.

[IpeoOpa3oBaHue BbIpaXXEHU, cofepKalux Jorapu@msl.



Jlorapupmuyeckne ypaBHeHUs. (OCHOBHBIE METOABI PEIICHUS
JorapuPpMUYECKUX YPaBHCHUH.

OcHoBHble TpuUroHomerpuyeckue ¢opmyinsl. [IpeoOpazoBaHue
TPUTOHOMETPUYECKUX BbIpaXKEHUW. PelieHne TpUTOHOMETPUUYECKUX

YPaBHECHUM.
Pemienne cucremM JMHEHHBIX ypaBHEHHMW. MarTpuua CHCTEMBI
JUHEWHBIX  ypaBHeHuWW.  Omnpenenurens  Marpunbl — 2X2,  €ro

IF€OMETPUYECKUA CMBICII M CBOWCTBA, BBIYMCICHHE €r0 3HAYCHUS,
IIPUMEHEHUE ONPEINEIUTEN Ui PELUICHHS CHCTEMbl JIMHEHMHBIX
ypaBHeHUH. PelleHne mNpUKIAIHBIX 3a7ad4 C [OMOIIBK CHCTEMBI
JUHEWHBIX ypaBHEHMU. lcciaegoBaHne MOCTPOEHHOM MOJENM C
IIOMOILBIO MaTPHIl U ONPEIETUTENEH.

[locTpoeHrne MaTeMaTH4EeCKUX MOJEIEH pealbHOM CHUTYyallMu C
IIOMOIBIO YpPaBHEHHWH W HEpaBeHCTB. lIpuMeHeHWe ypaBHEHUN U
HEPaBEHCTB K PEIICHUI0 MAaTEeMATHYECKUX 337a4 M 3a7a4 U3 PazIMyHbIX
o0nacTell HAyKu U peaJbHOM )KU3HU.

DOyHKUNHA U Tpaduku

@OyHkuMs, cnocoObl 3anaHus ¢QyHKOUM. B3aumHo oOpatHble
¢bynkuun. Komnosunusa ¢ynkumid. 'padux QyHkium. DineMeHTapHbIe
npeoOpa3zoBaHus rpa)uKOB PYHKIUH.

ObnacTh ompeaencHUs U MHOXKECTBO 3HaueHWH GyHkiuu. Hymm
¢yakun. IlpomexyTku 3HaKonmocTtossHCTBa. UETHbIE M HEUETHBIE
¢yukiun. [lepumoguueckue ¢yHkuuu. I[IpoMexyTKM MOHOTOHHOCTU
byakun. MakcumymMbl U MUHUMYMBl GyHKIuH. HawuOonbinee u
HavMeEHbIlIee 3HaUCHUS (PYHKIMU HA POMEKYTKE.

Jluneitnasi, KBaJpaTuyHas W JAPOOHO-IMHEHHAs  (QPYHKIUU.
DJeMEHTapHOE UCCIIEJOBAaHUE U TOCTPOCHUE UX I'PaUKOB.

Crenennas (yHKIUS C HATypaJbHBIM M IENbIM MOKa3zareiaem. Eé
cBoiictBa u Tpaduk. CBoicTBa M TpaQuK KOPHA N-OM CTEMEHU Kak
(GyHKIUM 00paTHOM CTENEHU C HaTypalbHbIM IIOKa3aTEIIEM.

[lokazarenbHass W jnorapudmuueckas (QyHKIMHM, UX CBOHCTBA U
rpa¢uku. Mcnons3oBanue rpadukoB GyHKIUHN AJIs1 pELICHUS] YpaBHEHU.

Tpuronomerpuyeckas OKPYXHOCTb, onpeaeeHue
TPUTOHOMETPUUECKUX (PYHKIIMI YUCTOBOr0O apryMeHTa.

QYHKIMOHAIBHBIE 3aBUCUMOCTH B pPEAJBHBIX MpoOLEccax W
apieHusX. ['paduku peaibHbIX 3aBUCUMOCTEH.

Hayana mareMaTH4eCKOro aHAJIN3A



ITocnemoBaTeIbHOCTH, CIOCOOBI 3aJaHMs IIOCJIEIOBATEILHOCTEH.
Meron mareMaru4yeckod HWHIAYKIMU. MOHOTOHHBIE W OTPaHUYECHHBIC
[IOCJIEA0BATEIbHOCTU. VcTOpHUs  BO3HUKHOBEHHsS MaTeMaTH4ECKOIo
aHaJIM3a KaK aHaJln3a O€CKOHEUYHO MAaJIbIX.

ApudmeTrndeckass ¥ TeOMETpHUECKas Tporpeccuu. beckoHedHO
yObIBaromiass reomeTpudueckas mporpeccus. CymMa  OECKOHEYHO
yObIBaroIei r€OMETPUYECKON IIPOIPECCUH. JInHenHbIN u
OKCIOHEHIMAIBHBIA pocT. Yucmo e. Popmyina CIOXKHBIX IPOLEHTOB.
Hcnonp3oBaHue  mporpeccud Uil PEUIeHUs — peajbHbIX  3a7ad
IIPUKIIATHOTO XapaKTepa.

HenpepeiBHble ¢GyHKIIMM W UX CcBoWcTBAa. ToYku paspbiBa.
AcumnroTsl rpadukoB ¢yHkuii. CBoHCTBa (PYHKIIMNA HETPEPHIBHBIX Ha
oTpe3ke. Meron MHTEpBAlIOB Il PELICHUSA HepaBeHCTB. IIpumeHenue
CBOMCTB HEMPEPHIBHBIX (PDYHKIUH JJI PEIICHUS 3a/1a4.

[lepass u BrTOopas mnpom3BoaHbie (QyHkmuu. Omnpenenexue,
reOMETPUYECKUA U (U3UYECKUN CMBICT MPOU3BOJHON. YpaBHEHUE
KacaTelbHOHN K rpaduKy GyHKIHH.

[IpousBogHble 3neMeHTapHBIX (GyHKUUH. [Ipom3BogHas CyMMbl,
IIPOU3BENICHNUS, YaCTHOTO U KOMITO3ULIUU (PYHKITHIA.

MHosKecTBa M JIOTMKA

MHOK€ECTBO, OIEpallii HaJl MHOXXECTBAMU UM HMX CBOKMCTBA.
Huarpammel Oiinepa—Benna. [IpumeHeHne TeOopeTUKO-MHOKECTBEHHOTO
arrapara JJis OIMCAaHUs PEabHbIX MPOLECCOB U SBICHUN, IPH PEUICHUU
3a/1a4 U3 Apyrux y4eOHbIX MPEIMETOB.

Onpenenenue, Teopema, CBOMCTBO MAaTEMaTUYECKOro OOBEKTa,
CJIEICTBUE, JOKA3aTEIbCTBO, PABHOCUIIBHBIC YPABHEHMS.

11 KIIACC

Yucaa v BBIYUCICHUA

HarypanpHbie n nensie yncna. [[pumenenne npu3HAKoOB AEITMMOCTH
IEJBIX YHCell, HauOoimpmwi o0mmid maenutend (gamee — HOJl) u
HauMmeHblee oOuiee kparHoe (aanee — HOK), ocraTtkoB mo moayio,
anroputMa EBknuaa 11 pelieHus 3a/1a4 B LEJIbIX YHCIIAX.

KowmmnekcHble yucna. Anrebpanyeckass M TPUTOHOMETpPUYECKAs
(GOpMBI 3alMCH KOMILJIEKCHOTO 4YHcla. ApH(pMETHUYECKHE OINEpaluu C
KOMIUIEKCHBIMA ~unciaMu. HM300pakeHue KOMIUIEKCHBIX 4YHCEI Ha
KoopAauHaTHOM miockocTu. @opmyna MyaBpa. KopHu n-oii cTteneHu us3



KOMIUIEKCHOTO yucia. [I[pumMeHeHne KOMIUIEKCHBIX YHCEIN JJIsl PELIEHUs
(bU3MYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHs U HEPABEHCTBA

CucreMa UM COBOKYNIHOCTh  YPaBHEHUH W HEPABEHCTB.
PaBHOCMIBHBIE CHCTEMBI M CUCTEMBI-CIEACTBUS. PaBHOCHIIbHBIE
HEpPABEHCTBA.

OTOOp KOpHEW TPUTOHOMETPUYECKUX YPABHEHUH C TOMOUIBIO
TPUTOHOMETPUYECKONM OKPYKHOCTH. PerieHue TpUrOHOMETPUUYECKUX
HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHUs MOKA3aTeIbHbIX U JIOTApU(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE  METOABl PEIIEHUS CHCTEM H  COBOKYIHOCTEU
paloHaNbHbBIX, UPPALMOHATIBHBIX, T0KA3aTEIbHBIX U JOrapupMUUECKUX
YPaBHECHUM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

IIpruMmenenue ypaBHEHUH, CHCTEM UM HEPABEHCTB K PELICHUIO
MaTEeMaTHYECKUX 3a/lad W 3a/Jad U3 pa3nyHbIX oOJacTedl HaykKu H
peanbHOM KU3HU, UHTEPIIPETALM I1I0JyYEHHBIX PE3YIbTaTOB.

DOyHKUMHU U TPpaGuKH

I'paduk  xommozummu  ¢yHkiuil. ['eomerpuueckue  0Opasbl
YPaBHEHUU U HEPABEHCTB Ha KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U TPAPUKH.

['padmyeckue MeTONBI pEUICHUS ypaBHEHWH U HEPABEHCTB.
['padmyeckue METOABI peLICHHS 3a/1a4 C ITapaMeTPaMHu.

Hcnonp3oBanne rpaukoB (PYHKIMM SISl HCCIETOBaHUS MIPOLIECCOB
U 3aBUCHMOCTEH, KOTOPbIE BO3ZHUKAIOT IPHU PELICHHUM 3aJay U3 JPyIUX
y4eOHBIX MPEMETOB U PEATbHOMN KU3HU.

Hayana MmareMaTH4eCKOIo aHAJIN3A

[IpumeHeHne MPOU3BOJHOM K HCCIEAOBaHUIO (PyHKIMHA Ha
MOHOTOHHOCTb M 3KcTpeMyMbl. Haxoxnenue HauOonbpliero Hu
HAaMMEHBIIIETO 3HAYEHUI HENPEPHIBHON (PYHKIIMK HA OTPE3KE.

[IpumeHenne TNPOM3BOAHOW  JUII  HAXOXKJICHHMS  HAWITy4IIETrO
pelieHns B NPUKIANHBIX 3a4a4ax, Ui ONPEACIICHUS CKOPOCTH H
YCKOpEHUS Ipolecca, 3aJaHHOro (GopMynon uin rpadukom.

[lepBoobOpa3nasi, OCHOBHOE CBOMCTBO epBOOOPa3HBIX.
[lepBooOpa3ubie 3neMeHTapHbIX (pyHkumid. IlpaBuna HaxoXaeHUs
epBOOOPa3HbIX.



WNHurterpan. ['eoMerprueckuii CMBICT UMHTErpana. Beraumcienue
onpenenéHHoro uHTerpaia mo ¢popmysie Hetorona-JIeiOnuia.

[IpuMeHeHne WHTErpajia Uil HAXOXKIACHUS IUIOMAJEH IIIOCKUX
¢uryp u 00bEMOB reOMETPUUYECKHUX TEJL.

[Iprmepsl pereHni G pepeHInanbHbIX YPaBHEHH.
MareMaTuyeckoe MOJETUPOBAHUE peaJbHBIX MPOLIECCOB € MOMOILBIO
g depeHInaTbHbIX YPaBHEHHI.



[UDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA° U  HAYAJIA MATEMATHUYECKOI'O  AHAJIM3A»
(YTJIVBJIEHHBI VPOBEHb) HA VYPOBHE CPEJHEI'O OBIEIO
OBPA30OBAHIA

JIMYHOCTHBLIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHPOBAHHOCTh  TPAKIAHCKOW  TO3WIMHA  OOydYaromerocs  Kak
AKTUBHOTO ¥ OTBETCTBEHHOI'O YJIEHA POCCUICKOTO OOIIEeCTBa, MIPEACTABICHUE O
MaTeMaTUYeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SIBJICHUH,
MPOIeyp TPaKIAHCKOTO 00ImecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHHE
B3aMMO/JICHCTBOBATh C COIMAIbHBIMU HMHCTUTYTaMU B COOTBETCTBUU C UX
GYyHKIMSIMU ¥ HA3HAYCHHUEM;

2) NIaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh POCCUNUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAXKCHUS
K MPOLUIOMY U HACTOSIIIIEMY POCCUMCKON MaTeMaTUKH, [ICHHOCTHOE OTHOIIICHUE
K JOCTH)KCHUSIM POCCHMCKHX MATEMAaTUKOB U POCCHMCKOM MAaTeMaTUYECKOU
LIKOJIbI, UCMOJBb30BAHUE ATUX JOCTHXKEHUH B JAPYTMX HAyKax, TEXHOJIOTHSX,
chepax PKOHOMHUKHU;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAHHE JyXOBHBIX LEHHOCTEN POCCHUICKOTO Haposja,
c(hOPMHPOBAHHOCT, HPABCTBEHHOTO CO3HAHHS, JOTHYECKOTO TIOBEACHHS,
CBSI3aHHOTO C MPAKTUYECKUM T[PUMEHEHUEM JOCTHKEHUM HAyKH H
NEATEIIbHOCThID YYEHOTO, OCO3HAHWE JIMYHOTO BKJaJa B IOCTPOCHHE
YCTOMYHBOTO OyIYIIETO;

4) 3CTEeTUYECKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOILCHHE K MHUPY, BKIIOUAsl ACTETUKY MAaTEMAaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a1ad, pELIeHUH, pacCyXJIeHUN,
BOCIIPUUMYHMBOCTh K MAaTEMAaTUUECKUM aCIIEKTaM Pa3JIMuHbIX BUJIOB UCKYCCTBA;

5) pu3uYecKOro BOCIMTAHMS:

c(hOpMHPOBAHHOCT, YMCHHS TPHMCHATh MAaTeMAaTHUYCCKUE 3HAHHWS B
WHTEpecax 370pOBOrO0 M 0e30macHOro o0pas3a JKW3HHM, OTBETCTBEHHOE
OTHOIIEHUE K CBOEMY 3JI0POBBIO (30pOBOE IMHUTaHUE, COATAHCUPOBAHHBIM
PEXKUM 3aHATUNA U OTIIbIXA, PETyJsipHas PU3nyeckasi akTUBHOCTH), (pusnyeckoe
COBEPIICHCTBOBAHNUE npu 3aHSATHUSIX CIIOPTUBHO-03/I0POBUTEIHHOM
NEeATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:



TOTOBHOCTh K TPYAYy, OCO3HAHME IIEHHOCTH TPYAOJIOOUSI, MHTEpPEC K
paziuuHbIM  chepaM  Opo(ecCHOHATBHON  JEATEIbHOCTH, CBS3aHHBIM C
MaTeMaTUKOM U €€ MPUIOKCHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynymielt mpodeccun W peaau3oBBIBaTh COOCTBEHHBIE >KM3HCHHBIC IIIaHBI,
TOTOBHOCTh W  CIOCOOHOCTP K  MaTeMaTHYeCKOMY OOpa3oBaHUIO U
CaMOOOpa30BaHUIO0 Ha TPOTSKEHUU BCEU KU3HU, TOTOBHOCTh K AKTUBHOMY
YYacCTHUIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKOW HAMpPaBICHHOCTH;

7) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh JKOJOTHUYECKON KYJIbTYphbl, TMOHUMAHUE BIUSHHS
COIIMATIbHO-DKOHOMUYECKUX  MPOLIECCOB HA COCTOSIHUE TMPUPOJAHOU U
COIIMAJILHOM Cpedbl, OCO3HAHUE TJIOOATHLHOIO XapakTepa HSKOJIOTHYECKHUX
po0JieM, OpUeHTAIIUS Ha MMPUMEHEHHUE MaTeMaTHYCCKUX 3HAHUHN JUIS pelieHUs
3a/1a4 B 00JIaCTH OKPYIKAOIICH Cpe/ibl, IJIaHUPOBAHKUE TTOCTYIKOB M OLICHKU MX
BO3MOYKHBIX ITOCIICICTBUN 111 OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI'O MO3HAHMS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA HAykKh W OOIIECTBEHHOW NPAKTHKH, TOHUMAaHUE
MaTeMaTHYECKOM HayKh Kak cQepbl YeIOBEUECKON NeATEIIbHOCTH, ITAloB €€
Pa3BUTHUS M 3HAYMMOCTH JUIS Pa3BUTHSA ITUBUIIM3AIMH, OBJIAJICHUE S3BIKOM
MaTeMaTUK U MaTEeMaTUYeCKON KyJIbTypoll Kak CpeJICTBOM IO3HAHUS MHDA,
TOTOBHOCTh OCYIIECTBJISITh MPOECKTHYIO U HCCIEIOBATEIIBCKYIO JEATEIbHOCTD
WHJIUBUIYAJILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTenbHbIC YHHUBEPCAIbHbIE YUeOHbIe 1efiCTBUS

Bba3oBble jiornveckue AeiicTBUA:

BBISIBIIATh U XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKU MAaTEMAaTUYECKUX
OOBEKTOB, MOHATHM, OTHOIIEHUH MEXIy MOHATHUAMH, (HOPMYIHPOBAThH
ONpeneneHusl  IOHATHW,  YCTAHABIMBATh  CYIIECTBEHHBIM  IPU3HAK
KJacCU(PUKaUMK, OCHOBAaHMS JUisi OOOOUIEHUS U CpPAaBHEHHsS, KpPUTEPUU
IIPOBOAMMOIO aHAJIN3A;

BOCIPUHUMATh, (QOpPMYJIUpOBaTh M  MpeoOpa3oBbIBATH  CYKICHUS:
yTBEpAUTENIbHBIE U OTPULIATENIbHBIE, EMHUYHBIC, YACTHBIE U 00IIUE, YCIOBHBIE;

BBISBIITH ~ MaT€MAaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M W
MIPOTUBOPEYMS B (paKTax, JaHHBIX, HAOIIOJACHUSIX U YTBEPKICHUSAX, IPeAIaraTh
KPUTEPUU JJIs BBISBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;



JIeNaTh BBIBOJBI C HMCIOJb30BAHUEM 3aKOHOB JIOTWKH, AEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKIFOUCHUH, YMO3AKIFOUEHUH 10 aHAJIOTHH;

IIPOBOJIUTH CaMOCTOATEJIBHO J0KAa3aTeJIbCTBA MaTEMaTUYECKUX
yTBEpXKACHUNA (IpsiMble W OT MPOTUBHOIO), BBICTpaUBaTh AapryMEHTAIUIO,
OPUBOIUTH TPUMEPHl H  KOHTPIPHUMEPHL, OOOCHOBBIBATH COOCTBEHHBIE
CYKJICHUS U BBIBOJBL;

BBIOMpaTh crmoco0 pemieHus y4eOHOM 3amauu (CpaBHUBATH HECKOIBKO
BapUaHTOB  peElICHMs, BbIOMpaTh HauOoyiee MOAXOAAIUH ¢  y4€TOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

Bba3oBble ucciaenoBarenabckue 1eiicTBUA:

HCIIOJIB30BaTh BOMNPOCHI KaK MCCIEI0BATEIbCKUM MHCTPYMEHT MO3HAHMS,
dbopMyIupoBaTh  BOIPOCHL, (PUKCUPYIOUIME MPOTHUBOpEUHE, MpodsIEeMY,
yCTaHaBIMBAaTh UCKOMOE U JaHHOE, (pOpMHUPOBATH TUIIOTE3Y, APIYMEHTUPOBAThH
CBOIO ITO3ULINI0, MHEHUE;

MIPOBOJIUTH CaMOCTOSATEJIbHO CIUIAaHUPOBAHHBIN AKCIIEPUMEHT,
WCCIIEIOBaHUE IO YCTAaHOBJIECHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro OOBEeKTa,
SBJICHUS, IPOLIECCA, BBIABICHUIO 3aBUCUMOCTEN MEX Ay 00BEKTaMH, IBJICHUSIMH,
IIPOLIECCAMY;

CaMOCTOSITENIbHO (DOPMYIMPOBATh 0O0OIIEHNS U BBIBOJIBI 110 PE3yJIbTaTaM
MPOBEAEHHOIO0 HAONIOJEHUSA, HWCCIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTb
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHUI;

IIPOTHO3UPOBAaTh BO3MOXKHOE Pa3BUTHE INPOLECCA, a TAKKE BBIJIBUIATH
IIPEATIOIIOKEHHS O €r0 PA3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ unpopmaumeii:

BBISBJIATH nepuuuThl mHPOpPMAINH, JAaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U ISl pELICHUS 3a]1a4H;

BbIOMpaTh  MHPOpPMALMIO U3  HMCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaAJIM3UPOBaTh, CUCTEMATH3UPOBATh M HWHTEPIPETHPOBATh HH(OpPMAIIHIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CTPYKTYpUpPOBaTh MH(GOPMALIUIO, IPEACTABISATh €€ B pa3InyHbIX (popmax,
WUTIOCTPUPOBATh rpapUuecKy;

OLICHUBATh HaJEXKHOCTD uHbOopMaLuu 1o CaMOCTOSTEJIEHO
chOpMyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBbIE YHHMBepPCaJIbHbIE YUeOHbIEe JeHCTBUS
Oo01enue:
BOCIIPUHUMATh ¥ (OPMyIHpOBaTH CYKIEHHUS B COOTBETCTBHH C
YCIIOBHSIMU U TIEISIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY



3pEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX, JaBaTh NOSICHEHUS IO XOAY PELICHUS
3a/1a4yu, KOMMEHTUPOBATh MOJYYEHHBIN PE3yJIbTaT;

B X0/ 00CYKJE€HH 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYKIa€MOU TEMBI,
npoOsieMbl, pelaeMoi 3ajJaud, BBICKAa3blBaTh WJEH, HAIlEJICHHbIE Ha IOHUCK
pELIeHUs], COMOCTABIATh CBOM CYKJEHHUSA C CYXICHHSIMHU JAPYTHX YYaCTHHKOB
auanora, 0OHapy>KMBaTh Pa3INYMe U CXOJCTBO MO3UIINI, B KOPPEKTHOU (Gopme
(dbopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

IPEACTABISATh  PE3yJbTAaThl  PEIICHHMs  3a4a4d,  SKCIEPUMEHTA,
UCCIIEIOBaHMs, MPOEKTa, CAMOCTOSTEIbHO BbIOMpaTh (pOpMaT BBICTYIUICHUS C
y4€TOM 3a/1a4 IPE3eHTALNN U 0COOCHHOCTEN ayIUTOPHUH.

PeryasiTuBHbIe YHHBepCcaJbHbIE YueOHbIE NeiCTBUSA

Camoopranusanus:

COCTaBJISATH TUIAH, aJITOPUTM PEIICHUS 3a7a91, BRIOUPATh CIIOCO0 peIIeHuUs
C yd4éTOM HWMEIOIMXCSI pPECypcoB M  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTUPOBAaTh W KOPPEKTUPOBATH BAPUAHTHI PEHICHUH C Y4ETOM HOBOM
uHdopmauu.

CaMOKOHTPOJIb, YSMOIHOHAIBLHBIN HHTEJJIEKT:

BIIQJICTh HABBIKAMHU TIO3HABaTEIbHOW pedeKCHH KaK OCO3HAHMS
COBEpIIIAEMbIX JEUCTBUM W MBICIUTEIBHBIX IPOIIECCOB, WX PE3yJIbTaTOB,
BIIAJIETh CIOCOOAMU CAaMOIIPOBEPKH, CAaMOKOHTpOJISL MpoIlecca U pesyibTaTa
pEIIeHU MaTeMaTHISCKOM 3a1a9H;

MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH IIPH PEIICHUH
3aJ1au, BHOCUTh KOPPEKTHBHI B ICITEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB,
JAHHBIX, HAWJCHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJbTaTa LEId U YCIOBUAM, OOBSCHATH
MPUYMHBI JTOCTHKCHUS WM HEJIOCTHKEHUS PpPEe3yJIbTaTOB JIEATEILHOCTH,
HaXOJIUTh OMMOKY, JaBaTh OICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITEJIbHOCTD:

MOHUMATh W HUCIOJIb30BaTh  MPEUMYIIECTBA  KOMAHIHOM  H
WHJUBUTyaIbHOW palOThl MpPU PEIIEHWH Y4YEOHBIX 3ajad, MPUHHUMATH IIENb
COBMECTHOM NIEATEeILHOCTH, IUIAHUPOBATh OPTaHU3AIMIO0 COBMECTHOM PadOTHI,
pacmpenensaTh BUIbI padoT, JOTOBAPUBATHCS, 00CYKAATh MPOIECC M PE3yIbTaT
paboThl, 000011aTh MHEHHUS HECKOJIBKUX JTHOJICH;

y4acTBOBATh B TPYMNIOBBIX (hopMax paboThl (00CYyKaeHus1, 0OMEH MHEHUA,
«MO3TOBbIE TITYPMBD» W HWHBIE), BBINOIHATH CBOIO 4YacTh pPabOThl H
KOOPJIMHUPOBATh CBOM JEHCTBHUS C JAPYTMMH YJICHAMH KOMAaHJbI, OICHUBAThH



KauecTBO  CBOEro  BKJIaga B  OOWMMKA  NOPOAYKT MO  KPUTEPHSIM,
c(hOopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

HPEIMETHBIE PE3YJIBTATDI

K konmy oOyuenuss B 10 kiiacce oOydaromiuiicss MOJYYHUT CICAYIOIINE
MIpEeAMETHBIC PE3YJIBTATHI MO OTJEIBHBIM TEMaM padoueil MporpaMMbl Y4eOHOTO
Kypca «Anrebpa 1 Hayama MaTeMaTHYEeCKOTO aHAIA3ay:

Yucsa 1 BBIYMCJICHUSA:

CBOOOJTHO OTEPUPOBAThH MOHATHUAMHU: PAIMOHAILHOE YUCIIO, OECKOHEUYHAas
nepuoinyeckasl JapoOb, TMPOIEHThI, HPPAIMOHATBLHOE YHCIIO, MHOXECTBa
palMOHATIBHBIX U JICUCTBUTENBHBIX YUCEI, MOYJIb JEUCTBUTEIBLHOIO YHUCIIA;

MPUMEHSATh APOOM W TIPOLEHTHI MJIs PEIICHUS TPHUKIAIHBIX 3a7ad U3
PAa3IMYHBIX OTPACIIEN 3HAHUU U PEATIbHOU )KU3HU;

NPUMEHSATh  NPUOIMKEHHBIE  BBIYUCIICHHS, TpaBWiIa  OKPYIJICHHS,
MIPUKUJIKY U OLIEHKY PE3yJbTara BEIYNCICHUM;

CBOOOJIHO OMEpUPOBaTH TMOHSATHEM: CTENEHb C IENbIM TOKa3aTelieM,
WCIIOJB30BaTh MOAXOIAIIYI0 (OpMYy 3aluCH JEUCTBUTEIBHBIX YHUCEN IS
peLICHUs MPAKTUYECKUX 3a/1a4 U [PEICTABIICHUS JaHHBIX;

CBOOOJTHO  OIMEpUpOBaTh  MOHATHEM:  apUPMETUUYECKUA  KOPEHb
HATYpPAJIbHOMN CTEIICHU;

CBOOOJHO  OMEPHUPOBATH TOHATHEM: CTEIEHb C  PalMOHAIBHBIM
ITOKA3aTeIeM;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: JIOTapu(PM YUCTA, TECATUYHBIE U
HaTypaJibHbIE JIOTapu(PMbI;

CBOOOTHO OTIEPUPOBATH MOHATHUSIMH: CHHYC, KOCHHYC, TAHTCHC, KOTAaHTCHC
YHCIIOBOTO apryMEHTA;

ONEPUPOBATH  TOHATUAMU: APKCHUHYC, AapKKOCHUHYC U apKTaHICHC
YHUCIIOBOT'O apI'yMEHTA.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OTIEPUPOBATH MOHATHIMU: TOXKIECTBO, YPAaBHCHHE, HEPABEHCTBO,
PaBHOCWJIBHBIE ~ ypPaBHEHUsS W YPABHCHUSA-CICICTBUS,  PaBHOCWIbHBIC
HEPABCHCTBA,

MPUMEHSTh PA3IMYHbIE METOJbl PEIICHUS palUOHAIBHBIX M JPOOHO-
pallMOHANBHBIX YPAaBHECHUM, IPUMEHATh METOJ HWHTEPBAIOB ISl PELICHUS
HEPABEHCTB;

CBOOOJHO ONEPHPOBATH MOHATHUSAMHU: MHOTOWICH OT OJHOW NEPEMEHHOM,
MHOTOWIEH C MLEJIbIMH KO3(PPUIMEHTaMU, KOPHU MHOTOWIICHA, MPUMEHSThH



NEJIEHUE MHOTOYIEHAa Ha MHOTOWIEH C OCTaTKOM, TeopeMmy be3dy m Teopemy
Buera nd pemenus 3anay;

CBOOOJIHO OINEpUpPOBaTh MOHATUSMU: CHCTEMa JIMHEMHBIX YpaBHEHHUH,
MaTpula, ONPENEIHUTENs MAaTpUlbl 2 X 2 M €ro IeOMETPUYECKHHA CMBICIH,
HCIIOJB30BaTh CBOMCTBA ONPENEINTENA 2 X 2 I BBIYUCIEHUS €T0 3HAYCHHS,
IIPUMEHSATh ONPENCINUTENN JUIsl PELICHHUs CUCTEMBI JIMHEMHBIX YpaBHEHH,
MOJEIUPOBATh pEaJbHbIE CHUTyallud C TIOMOIIBKD CHCTEMBI JIMHEHMHBIX
YPAaBHEHMM, WHCCIENOBATh IIOCTPOCHHBIE MOJEIM C IIOMOIUBID MATpPHUL H
ONPENEIIUTEIIEH, UHTEPIIPETUPOBATH IIOJyYEHHBIN PE3yJIbTAT;

UCIIOJIB30BaTh CBOWMCTBA JACHCTBUH C KOPHSAMHU JUIsl IpeoOpa3oBaHMUs
BBIPAKCHHUI;

BBINIOJHATh NpeoOpa3oBaHUsl YUCIOBBIX BBIPAXKEHHUM, COJEpKalInX
CTEIIEHU C PallMOHAJIBHBIM I10KA3aTeIIEM;

UCII0JIb30BaTh CBOMCTBa  JIOrapu(pmoB JUIsL npeoOpa3oBaHus
norapu(pMUYECKUX BBIPAKECHHI;

cBOOOHO OMEPHPOBATH MOHATHUSAMU: HUppaIOHATIbHBIC, TOKAa3aTeIbHbIC U
jgorapupMUUECKUe YpaBHEHHUS, HAXOAUTb HUX PEIIEHUS C [OMOUIbIO
PABHOCWJIBHBIX II€PEX0JI0B UIIA OCYILECTBIIASA IPOBEPKY KOPHEH;

IIPUMEHSATD OCHOBHBIE TPUTOHOMETPUUECKHUE bopMyIibl TUIs
npeoOpa30BaHUs TPUTOHOMETPUUECKUX BBIPAKEHUM;

CBOOOJHO OMEpUPOBATH TOHATHEM: TPUTOHOMETPHUECKOE YypaBHEHHE,
OPUMEHSTh HEoOXOoAuMmble (OpMyJbl sl pEUIeHHs OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPABHEHU;

MOJEIIMPOBATh pEalbHbIE CHUTYallUM Ha S3bIKE anreOpbl, COCTaBIATH
BBIPDAKCHUsI, YPAaBHEHHWs, HEPABEHCTBA IO YCIOBHIO 3aJa4yd, HCCIEIOBATH
MIOCTPOEHHBIE MOJIEJIN C UCIOIb30BAaHUEM arlrapara ajareopsl.

DOyHKUUMA U TPaPUKU:

cBOOOMHO OMepUpOBaTh MOHATHAMH: (QYHKIUS, CHOCOOBI 3aTaHUs
byHKIIMM, B3auMHO oOOpaTHble (YHKIMH, KOMMO3UIMS (yHKIUH, Tpadux
(GyHKIUH, BBIIOJIHATE 3JIEMEHTapHbIE TpeoOpa3oBaHusl rpapuKOB (PYHKIIHIL;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: 00JIACTh ONPEACICHUS U MHOXKECTBO
3HaYeHUH QPYHKUMH, HYJIU QYHKIUH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJHO OMEpPUPOBATH MOHATHUAMU: YETHBIE W HEUETHBIC (DYyHKINH,
MepUOINYECKHE PYHKUINHU, POMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBbI
U MUHUMYMBbI (DYHKIIMM, HauOoJjblllee W HaUMEHbllIee 3HaYeHHE (PYHKIHUU Ha
IIPOMEXKYTKE;

CcBOOO/IHO ONEPUPOBATH MOHATUSAMU: CTEIIEHHAs! (PYHKIMS C HATypaJIbHBIM
U LIETIBIM TI0Ka3aTesieM, rpaduk cTerneHHONW (GYHKIIMN C HaTypajJbHBIM H IEJIBIM



nokasarenem, rpaduk KOpHS N-Oi CTENEeHH KakK (PYHKIIMH OOpaTHOW CTETICHH C
HATypaJIbHBIM ITOKa3aTeleM;

OTepUpOBaTh MOHATUAMHU: JMHEIHAs, KBaJApaTUdHaAs U JPOOHO-TUHEHHas
(GyHKIMM, BBIMOIHATH DJIEMEHTAPHOE WCCJIEJAOBAHHE U TOCTPOCHHE UX
rpaduKoB;

cBOOOHO ONEpPUPOBATH MOHATUAMM: MOKa3aTeabHas U JorapupMudeckas
GbyHKIMH, WX CBOWMCTBA W rpadWKH, WCIIONH30BaTh MX TpaQUKU I pEIICHUS
YPaBHEHUN;

CBOOOJTHO OTNEpPUPOBATh MOHSATUSMU: TPUTOHOMETPUYECKAs OKPY>KHOCTb,
oTpesieNieHue TPUTOHOMETPHUUECKUX (DYHKITHI YMCIOBOTO apTyMEHTa,;

UCIIONB30BaTh Tpaduku (QYHKIMH [ WUCCIEIOBAHHS TPOIECCOB U
3aBUCUMOCTEH MpU PEIICHUH 3a7]a4 U3 APYTUX YUeOHBIX MPEIMETOB U peabHON
’KU3HU, BBIpAXKATh (POPMYJIaMH 3aBUCUMOCTH MEXIY BEIMUYUHAMU;

Hauvana mareMaTH4eckoro aHajmsa:

cBOOOHO ONEpPHPOBATh MOHATUAMU: apu(PMeTUYECKas U reOMeTpruIecKas
nporpeccusi, 0eCKOHEYHO yObIBaIOIIasi TeOMETPUIECKasi MPOTPECCHsI, TUHEHHBIN
U OKCINOHEHIMAIbHBIA POCT, (opMylia CIOXKHBIX TPOLEHTOB, HMETh
MIPE/ICTABJICHUE O KOHCTAHTE;

MCIIOJI30BaTh MPOTPECCUM JIJIsi PEIICHUs] peajbHBbIX 3a/1ad MPHUKIAJIHOTO
XapakTepa,

CBOOOMHO OMEpPUPOBATh MOHATHSAMH: TOCIEI0BATEILHOCTh, CIOCOOBI
3a/IaHusl MOCJIEIOBATEIHLHOCTEH, MOHOTOHHBIE u OrpaHUYCHHbBIC
MOCJIEIOBATEILHOCTH, TMOHUMATh OCHOBBI 3apOKICHHUS MAaTeMaTH4Ye€CKOTrO
aHaJIN3a KaK aHajn3a 0ECKOHEYHO MAJIBIX;

CBOOOJHO OIEpUPOBATh MOHATHUSAMU: HENPEPHIBHBIC (YHKIHH, TOYKU
paspsbiBa rpaduka GyHKIUU, aCUMIITOTHI Tpaduka GyHKINHY;

CBOOOJTHO OMEPUPOBATH MOHATHEM: (DYHKIIHS, HETpPEphIBHAs HA OTPE3KeE,
MIPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKITUN TSI pEIICHUS 3a]1a4;

CcBOOOJHO OMEpPUPOBATh MOHATHSIMH: TE€pBas U BTOpas MPOU3BOIHBIC
dbyHKIMH, KacaTelbHas K rpaduky QyHKIUY;

BBIYMCIIATh  MPOU3BOAHBIE CYMMbI, TIPOU3BEICHUS, YACTHOTO W
KOMITO3MIIMH JIBYX (DYHKIIUN, 3HATHh MPOU3BOIHBIC AJIEMEHTAPHBIX (QYHKIIUN;

MCIIOJIb30BaTh TEOMETPUUECKH M (PU3MUYECKUN CMBICI MPOU3BOIHOMN AJIs
pelIeHus 3a1ad.

MHoKecTBa U JIOTHKA:

CBOOOJTHO  OMEpUPOBATH TMOHATHUAMH: MHOXKECTBO, OIEpalud Hajl
MHOKECTBAMU;



HCIIOJB30BaTh TEOPETUKO-MHOXECTBEHHBINM —ammapar sl ONHUCaHUus
pEaNbHBIX MPOIECCOB W SBJICHUMN, MPU PEUICHUU 3a7ad U3 APYTHX YUEeOHBIX
MIPEIMETOB;

CBOOOJTHO OTEpPUPOBAThH MOHSATUSMU: OINPECICHUE, TEOpEMa, ypaBHEHHE-
CIIEICTBUE,  CBOWCTBO  MAaTEeMaTHMYECKOTO  OOBEKTa,  JOKa3aTeNIbCTBO,
PaBHOCHJIbHBIC YPAaBHEHUSI U HEPABEHCTBA.

K xonmy oOyuenus B 11 kijacce oOydJaromiuiics MOJYYHT CIACAYIOIINAC
MIpEeMETHBIC PE3YJIBTATHI MO OTJEIBHBIM TEMaM padoueii MporpaMMbl Y4eOHOTO
Kypca «Anredpa u Hayalla MaTeMaTUYECKOr0 aHATU3ay:

Ynciia 1 BBIYMCTIEHUSA:

CcBOOOJHO OMEpUPOBATh MOHATHIMH: HATypalbHOE M IIeJI0€ YHUCIIO,
MHOKECTBA HATYPaJIbHBIX U LIEJIBIX YUCEI, UCHOJIb30BaTh NIPU3HAKU JIEIMMOCTH
uenbix uncen, HOJ u HOK HarypanbHbIX uMcen il pelICHUs 3a1ad,
MPUMEHATH anroput™ EBKiIuaa;

CBOOOJHO OIEPHPOBATH IOHATHEM OCTaTKa IO MOIYJI0, 3alHCHIBATH
HaTypaJbHbIC YKCJIA B PA3JTUYHBIX MO3UITUOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJTHO OTEPUPOBATH MOHATUSMU: KOMIUIEKCHOE YHUCIO M MHOXXECTBO
KOMILJIEKCHBIX YHCEN, MPEJICTABIIATh KOMIUIEKCHBIC YHUCIIa B alreOpanyeckon u
TPUTOHOMETPHUUECKON (PopMe, BHIMOIHATh apu(MEeTUUECKHUE OTNepalud ¢ HUMU
1 N300pakaTh Ha KOOPIUHATHOMN TIOCKOCTH.

YpaBHeHUsI U HEPABEHCTBA:

CBOOOJTHO OMEPUPOBATH MOHATUSIMU: UPPAIIMOHAIIbHBIE, IOKa3aTEIbHbIE U
norapuMUUECKHE HEPaBEHCTBA, HAXOAUTh WX PEIICHHS C [OMOIIbIO
PaBHOCHJIBHBIX MTEPEXOJIOB;

OCYILIECTBJIATh OTOOpP KOPHEH TMpU PEHICHUH TPUTOHOMETPUUECKOTO
yYpaBHEHHUS;

CBOOOJTHO OIEPUPOBATH TMOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHATh HeoOXoaumbple (GOPMYNbl IS PEIICHWS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTIEpUPOBATH MOHATUSIMU: CUCTEMA U COBOKYITHOCTh YpaBHEHUN
U HEPAaBEHCTB, PABHOCHWIIbHBIE CHUCTEMBI U CHUCTEMBI-CIEJICTBUS, HAXOIWTh
pELIEHUsI CHUCTEMbl U COBOKYIHOCTEH palMOHAIBHBIX, HPPALHOHAIBHBIX,
MOKa3aTeNIbHBIX M JIOTApU(MHUICCKUX YPAaBHEHUN U HEPABCHCTB;

pelaTth paloHaIIbHbIE, uppalmoHaibHBbIE, MOKa3aTebHEbIE,
norapuMHUYECKHe M TPUTOHOMETPUYECKUE YpaBHEHUS U HEPABEHCTBA,
COJIEpIKaIll€ MOJTYJIM U TapaMeETPhL;

MIPUMEHSTH TpaPUUeCKue METOIbI JJI PEIICHUS] YPABHEHUI U HEPABEHCTB,
a TaKXe 3aJa4 ¢ mapaMeTpamu;



MOJICJIUPOBATh pEalbHbIE CUTyallUM Ha S3bIKE anreOpbl, COCTaBIATH
BBIPAXKEHHUs, YPAaBHEHUs, HEPABEHCTBA W MX CHUCTEMBI 10 YCIOBHIO 3aJa4H,
UCCIIEIOBaTh MOCTPOCHHBIE MOJEIU C MCIOJb30BAaHUEM amnmnapara anreOpsl,
MHTEPIPETUPOBATH MTOJIyYEHHBIA PE3YNIbTAT.

DOyHKUMU ¥ TPpaGuUKH:

CTpOUTHh TpadUKU KOMIIO3MIIMHA (PYHKIHA C TOMOIIBIO 3JIEMEHTapHOTO
MCCJIEI0BAHMS M CBOMCTB KOMIO3UIIMU ABYX (DYHKIIHIA;

CTPOUTb Te€OMEeTpUuYecKHe oOpa3bl ypaBHEHHH M HEPABEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOMHO OMEPUPOBATh MOHATHAMH: TpapUKd TPUTOHOMETPHUUECKHUX
dynxumii;

OPUMEHSTh (PYHKLIMM [ MOJAEIUPOBAHUS U HCCIENOBAaHUS PEabHBIX
IIPOLIECCOB.

Hayana mareMaTH4ecKOro aHaju3a:

UCIIOJIB30BaTh  MPOM3BOAHYIO JUIA  HcciaeqoBaHUs  (QYHKIMM  Ha
MOHOTOHHOCTb U 3KCTPEMYMBI;

HaXOAUTh HauOOoJbIlIee U HAUMEHbLIEE 3HAUCHUS (PYHKIIMHU HENPEPhIBHON
Ha OTPE3KE;

MCIIOJIB30BaTh MPOU3BOJHYIO JUIsI HAXOXIACHUS HAWIy4dlIEro peuieHUs B
IPUKIIAHBIX, B TOM YHCJIE COLMAJIbHO-D)KOHOMHYECKUX, 3aJayax, Il
OIIpEENICHUs] CKOPOCTH M YCKOPEHHMs Ipoliecca, 3aJaHHOro (GopMyJion Hiu
rpadukom;

CBOOOZIHO ONEpUPOBaTh NOHITUSAMU: IEPBOOOpa3Hasi, OIpeneAEHHbIN
MHTErpajl, HAXOAUTh MEePBOOOPA3HBIE SJIEMEHTAPHBIX (PYHKUUNA M BBIYUCIATH
uHTerpai no gopmyne Herotona-Jleionuna;

HaXOAUTh IUIOIAAN IUIOCKUX (UIYp U O0O0BEMBI Tel C MOMOUIbIO
MHTErpana;

MMETh NIPEACTABIECHUE O MATEMaTUYECKOM MOJEIIMPOBAHUM Ha IPUMEpE
COCTaBJICHUS TU(PPEepEeHITNATBHBIX YPABHEHHI;

peuars NpUKIaaHbIe 3aa4H, B TOM YHCIIE COLUAIbHO-3KOHOMUYECKOIO U
($u3MYECKOro XapakTepa, CpeCTBAMU MAaTEMAaTUYECKOTO aHaIM3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (uudgposbie)
n/n NMPOrpamMMbl Bcero Konrpoubi TpakTieck o0pa3oBaTe/bHbIE
ble padoThI e padoThbl pecypesI
MHOX€ECTBO 1€UCTBUTEIBHBIX YHCEIL.
1 MHorounensl. PainoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CUCTEMBbI JINHEUHBIX
yYpaBHEHUU
) Oyukiuu U rpaduku. CrenenHas QyHKIUS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 ApudpmeTnueckuii KOpeHb N-0Oi CTENEHHU. 15 |
HppauronanbHble ypaBHEHUS
4 [Noxa3zatenpHast pynkus. [TokasarenpHble 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIHS. 18 1
Jlorapudmuueckue ypaBHEeHUs
6 TpUroHoMeTpUUECKHe BbIPAKEHUS U ” 1
YpaBHEHUSA
7 [TocnenoBaTenbHOCTH U TPOTPECCHU 10 1
HenpepsiBabie ¢pynkiuu. [Iponssoanas 20 1
9 [ToBTOpenue, 06001IeHUE, CUCTEMaTH3aIUs 5 5

3HAaHUHA




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




11 KVIACC

KoimuecTBo yacoB DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
n/n NMPOrpamMmbl Bcero Kontponn TpakTieck o0pa3oBaTe/bHbIE
ble padoThl ue padoThbl pecypesI
| HccnenoBanue QpyHKIMIA ¢ TOMOIIBIO 2 |
MIPOU3BOJHOM
2 [TepBooOpa3nasi 1 HHTETpa 12 1
3 ['paduku TPUrOHOMETPUUECKUX (PYHKITHIA. 14 1
TpuroHomeTpruuecKue HEPaBeHCTBA
4 HppauroHanbHble, IOKa3aTeIbHbIE U 24 1
JorapudMuuecKre HepaBeHCTBA
KomrmnekcHple uncia 10 1
6 Harypainbnble u nensie yucna 10 1
Cucrembl paMOHAIbHBIX, UPPALMOHAIBHBIX
7 MOKa3aTeJIbHBIX U JIOTApU(PMUISCKUX 12 1
yYpaBHEHUU
8 3ajauu ¢ napameTpamu 16 1
9 [ToBTOpeHue, 06001IeHNE, CHCTEMATU3AITUS 16 )
3HAHUHN
OBILIEE KOJIMYECTBO YACOB I10 136 10 0
I[TPOI'PAMME







HOYPOYHOE IIVTIAHUPOBAHHUE
10 KVIACC

KoJinuecTBo 4acoB 1 DJIeKTPOHHbIE

ara

Ne Kontpoas | IlpakTuyec uuppossie

Tema ypoka H3Y4YeH

n/n Bcero HbIE KHe o0pa3oBaTeib
ust

padoThbI padoThbI HbIE pecypcsl

MHO03€eCcTBO, Onepaly HaJl MHOKECTBAMH U
HUX CBOICTBa

2 Huarpammsl Diinepa-Benna 1

[IpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO
anmapara JIsi peleHus 3a1a4

Panmonanbhbie urciia. OOBIKHOBEHHBIC U
4 JECATUYHBIC IPOOU, TPOLICHTHI, OECKOHEUHbBIE 1
NepruoIUYECcKue 1podu

Panmonanbueie ynciaa. OOBIKHOBEHHBIC U
5 JECSITUUHBIE TPOOH, IPOLIEHTHI, OECKOHEUHbIE 1
NepUoIUYECKHe Ipodu

[Ipumenenue qpoOei U IPOLIEHTOB TS
PEIICHUS TPUKJIAIHBIX 3a71a49

[Ipumenenue qpoOei U IPOLIEHTOB JTs
PEIICHUS TPHUKJIAIHBIX 3a71a49

JlecTBuTeNbHbIC YKclia. PalimonanbHbie U
HppalnyoHaJbHbIC Ynciia

ApudmeTrnueckue onepanuu c
I{GﬁCTBHTGHBHBIMI/I qucjiaMu




10

Mopynp 4E€MCTBUTEIBLHOTO YHUCIIA U ET0
CBOMCTBA

11

[TpuG>xEHHBIC BEIYUCIICHUS, TPABUJIA
OKpYTJICHUs, IPUKUJIKA U OLIEHKA pe3yibTaTa
BBIYHCIICHUN

12

OcCHOBHBIE METO/IbI PEIICHUS LENbIX U
JIpOOHO-PALIMOHAIBHBIX YPABHEHUN U
HEPABEHCTB

13

OcHOBHBIE MCTOABI pCHICHUA LCIIbIX U
NpOoOHO-pallMOHATIBHBIX YPABHEHUHN U
HEPaBCHCTB

14

OCHOBHBIE METO/JIbI PEIICHUS LIETbIX U
JIpOOHO-PALMOHABHBIX YPABHEHUN U
HEPABEHCTB

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
JleneHne MHOTouUJI€Ha Ha MHOTOYJIEH C
octaTtkoM. Teopema besy

16

MHOTO4JICHBI C TeBIME KO3 PHUIHeHTaMu.
Teopema Buera

17

Pemenue cucrem NTMHENHBIX YpaBHEHUN

18

Pemenne cucreM JIMHEWHBIX YPaBHEHUU

19

Marpuna cucTeMsl JINHEWHBIX YPAaBHEHUI.
Ornpenenurens MaTPUILLI 2%X2, €ro
F€OMETPUUYECKUI CMBICII U CBOMCTBA;
BBIYMCIICHUE €TI0 3HAYCHUS

20

Ornpenenurtens MaTPUILLI 2%X2, €ero




F€OMETPUUYECKUI CMBICII U CBOMCTBA;
BBIYMCIICHUE €TI0 3HAYCHUS

21

[IpumeHeHue onpeaeauTens s pereHus
CHUCTEMBI JINHENHBIX YPAaBHEHUN

22

Pemenue npukiaaHeixX 3aa4 ¢ MOMOIIBIO
CHUCTEMBI JINHENHBIX YPAaBHEHUN

23

Pemenne npukiiagHbIxX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

24

KoHTtpoinbHas padora: "PanronanbHbie
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JMHENHBIX ypaBHEHUN"

25

OyHKIHS, CTIOCOOBI 3aJaHus HYHKITUH.
B3aumno obpathsie pynkiuu. Komnosunus

byHKIMIA

26

['paduk pyHkIMU. DIEeMEeHTapHBIC
npeoOpazoBanus rpadukoB GpyHKIMHA

27

OO6nacth ornpeaesieHus] 1 MHOYKECTBO
3HaueHul QpyHkuuu. Hynu ¢pynkuuu.
[IpomexyTKH 3HaK MOCTOSHCTBA

28

UYErHble 1 HEYETHBIE PYHKIIUHU.
[epuonnyeckue ¢pynkumu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMH

29

MakcuMyMbl U MUHUMYMBbI (DYHKITUH.
Haubonpiiee u HauMeHbllIee 3HAUYCHHUE
(YHKIIMM Ha IPOMEXKYTKE

30

Jluneiinasi, kBajpaTH4Has U ApoOHO-




IuHeWHas GyHKuuu

aﬂeMeHTapHOC HCCIICAOBAHUC U ITIOCTPOCHUC

31 .
rpadukoB 3TuX GyHKIUN

1 DEeMEHTapHOE UCCIIEI0BAaHUE U IIOCTPOCHUE
rpadukoB 3TuX GyHKIUN

1 Crenens c 1eNbIM ToKaszareneM. bunom
Herorona

14 Crenens c 1enbIM I0Ka3zareneM. buaom
Hsrorona

35 Crenennast GyHKIUS C HATypaIbHBIM U
1eJIbIM Moka3aTteneM. E€ cBoiicTBa u rpaduk

36 KonTponshas pabora: "Crenennas QpyHKUIuS.
E€ cBoiicTBa u rpagux"

37 ApudpmeTnueckuii KOpeHb HaTypaIbHOU
CTEIICHU U €ro CBOMCTBA

18 ApudmeTnueckuii KOpeHb HaTypaIbHOU
CTENIEHU U €ro CBOMCTBA

19 [TpeoOpazoBaHs YHCIOBBIX BBIPAKECHUIH,
coJIepXKalIiX CTEIIEHU U KOPHU

40 [IpeobpazoBaHus YHCIOBBIX BHIPAKEHUH,
COJIepXKaIINX CTETIEHU U KOPHU

A1 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
COJIepXKaIIiX CTETIEHH U KOPHU

4 Hppauronanbubie ypaBHeHUs. OCHOBHBIE

MCTOJbI pCIICHUA HPPpALMOHAJIBbHBIX




ypaBHEHU U

43

HppanuonansHele ypaBHeHUsA. OCHOBHbIE
METO/Ibl PEILIEHUS UPPALMOHATIBHBIX
yYpaBHEHUU

44

HppanuonansHele ypaBHeHUsA. OCHOBHbIE
METO/Ibl PEILIEHUS UPPALMOHATIBHBIX
yYpaBHEHUU

45

PaBHOCWIIBHBIE ITEPEXO/IBI B PELIEHUN
VUPPALMOHAIIBHBIX YPABHEHUN

46

PaBHOCHIIBHBIE ITEPEXO/IBI B PELIEHUN
VPPALMOHAIBHBIX YPABHEHUN

47

PaBHOCHIIbHBIE TIEPEXO/IbI B PELICHUU
UPPALMOHATILHBIX YPaBHEHHH

48

PaBHOCHIIbHBIE TIEPEXO/IbI B PEIICHUU
UPPALMOHATILHBIX YPaBHEHHH

49

CaolicTBa U rpauK KOpHsI N-OM CTETIEHU KaK
(GyHKIIMM 00paTHON CTENEHU C HaTypaJIbHbIM
1oKa3areneM

50

CaoiicTBa U rpauK KOpHsI -0 CTETIEHU KaK
(GyHKIIMM 00paTHON CTENEHU C HaTypaJIbHbIM
HoKa3areneM

51

KoHnTtponbhas padora: "CBoiicTBa u rpadux
KOpHs n-0¥ crenenu. MppannoHanbHele
ypaBHeHHUA"

52

CreneHb ¢ pallMOHAIBHBIM MTOKa3aTesieM U €€
CBOMCTBA




CrerneHb ¢ pallMOHAJIbHBIM [TOKA3aTENEM U €€

53 . 1
CBOICTBa

54 CrermneHb ¢ paluOHAIBHBIM [TOKa3aTeNeM U e€ |
CBOMCTBA

55 [ToxazarenbHast pyHKLINS, €€ CBOWCTBA U |
rpaduk

56 Hcnonp3oBanue rpaduka GyHKINM 1151 |
peuieHus: ypaBHEHU N

57 Hcnons3oBanue rpaduka GyHKINUU AJIs 1
peleHus: ypaBHEeHU !

53 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE |
METO/IbI PEIlICHHUs TOKA3aTEIbHBIX YPaBHEHUN

59 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE 1
METO/IbI PEIICHHUs TOKA3aTEIbHBIX YPaBHEHUN

60 [lokazarenbHble ypaBHEeHU. OCHOBHbBIE |
METO/Ibl PEILICHNUS TOKA3aTEIbHbIX YPaBHEHUN

61 KoHntponbHas padora: "[lokazarenpHas 1
¢byukus. [TokasarensHble ypaBHEHUS"

62 Jlorapudwm yucna. CoiicTBa norapudpma 1

63 Jlorapudm uncna. CoiicTBa Jorapudpma 1

64 Jlorapudwm yucna. CoiicTBa norapudpma 1

65 JlecsTuuHble U HATypaJIbHBIE JIOTapU(PMBI 1

66 JlecsiTuuHble U HaTypaJIbHbIE JIOTapU(PMBI 1

67 [TpeoOpazoBaHue BhIpAKESHHI, COIEPIKALTIX |

JorapupMbl




[IpeobpazoBanue BeIpaXEHUN, COIEPKAIINX

68
J0TapuQMbI

69 [TpeobpazoBaHue BhIpAKEHHI, COIEPIKALTIX
sorapupMbl

70 Jlorapudmuueckas pyHkuus, e€ cBOWCTBa U
rpaduk

71 Jlorapudmuueckas QyHKIuUs, €€ CBOWCTBA U
rpaduk

7 Hcnons3oBanue rpaduka GyHKINUU AJIs
pelIeHUs] ypaBHEHU I

7 Hcnons3oBanue rpaduka GyHKIUU OIS
pelIeHUs] ypaBHEHU I
Jlorapudmuueckue ypaBHeHnus. OCHOBHbIE

74 METO/IbI PEIICHUs JOTapu(HMUUECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

75 METOBI pEIICHUS JIOTapu(PMUIECKAX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHuss. OCHOBHbBIE

76 METOBI pEIICHUS JIOTapU(PMUIECKAX
ypaBHEHUI

77 PaBHOCUIIbHBIE IEPEXO/IbI B PELLICHUU
norapupMUUECKUX YpaBHESHUHN

73 PaBHOCHIIBHBIE TTEPEXO/IbI B PELICHUN
jgorapupMUUECKUX ypaBHEHUIN

79 KoHntponbhas padora: "Jlorapupmuueckas




¢ynkuus. Jlorapupmudeckne ypapaenus"

CI/IHyc, KOCHHYC, TAHI'CHC 1 KOTAHI'CHC

80 YHCIIOBOTO apryMeHTa 1

21 CuHyc, KOCHHYC, TAHI'€HC U KOTaHT'€HC 1
YHCIIOBOTO apryMeHTa

%) ApKcuHYC, apKKOCUHYC U apKTaHI'€HC 1
YHCJIOBOTO apryMeHTa

23 ApKCUHYC, apKKOCHHYC U apKTaHT€HC 1
YHCIIOBOTO apryMeHTa
TpuronomeTrpuyeckas OKpyKHOCTb,

84 OnpeeieHue TPUTOHOMETPUYECKUX 1
(byHKIUI YUCIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,

85 orpezieNieHue TPUTOHOMETPUIECKUX 1
(byHKIUI YUCIOBOTO apryMeHTa

86 OCHOBHBIEC TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

88 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

89 OCHOBHBIEC TPUTOHOMETPUIECKUE (POPMYITBI 1

90 [TpeoOpazoBaHre TPUTOHOMETPUIECKUX |
BBIPKEHUMN

01 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX |
BBIPKEHUMN

9 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX |

BBIPAKECHUIN




[IpeobpazoBaHre TPUTOHOMETPUUECKUX

93 . 1
BbIpaXCHUI

94 Peuienne TpuroHoMeTprUYECKUX YpaBHEHUM 1

95 Pemienue TpuroHOMETPUYECKUX YPABHEHUN 1

96 Pemenue TpuroHoMeTpruuecKuX ypaBHEHUN 1

97 Pemienue TpuroHOMETPUYECKUX YPABHEHUN 1

98 Pemenue TpuroHoMeTpuuecKuX ypaBHEHUN 1

99 Peienne TpuroHoMeTpUUECKUX YpaBHEHUM 1

100 Pemenue TpuroHoMeTpuuecKuX ypaBHEHUN 1
KonTpomnbHas pabora:

101 "TpUroOHOMETPUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPUUYECKHUE ypaBHEHUA"
[locnenoBarenbHOCTH, CIOCOOBI 3aAaHUS

102 nociuenoBarenbHocTeil. Meron 1
MaTeMaTHUYeCKON UHIyKIIUU
MOHOTOHHBIE ¥ OTPAaHUYEHHBIE

103 nocieaoBaTeabHOCTH. MicTopus ananusa 1
OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus 1

105 I'eomerpuueckas nporpeccust 1

106 beckoneuyHo yObIBaroIasi reoMeTpruiecKast |
nporpeccust

107 CymMma GeckoHe4HO yObIBaro1ei |
FeOMETPHUECKON MPOTrpeccuu

108 JIMHENHBIN U SKCITIOHEHIMAIBHBIN POCT. 1




Yucno e. DopMyra CI0KHBIX POLEHTOB

109

JIMHEWHBIN U 3KCIIOHEHIIUATIBHBIN POCT.
Yucio e. Dopmyna CI0KHBIX IPOLUEHTOB

110

Hcnons3oBanue mporpeccuu Jjisi peieHus
pealbHBIX 33a]a4 MPUKIAIHOTO XapaKTepa

111

KonTponshas pabora: "[locnenoBarenbHocTu
u nporpeccun”

112

HenpepoiBHble (DyHKIIUU U UX CBOWCTBA

113

Touka pa3pbiBa. ACUMITOTHI rpauKOB
byHKIMIA

114

CaoiicTBa (DyHKIUI HETIPEPHIBHBIX Ha
OTpe3Ke

115

CaoiicTBa (DyHKIUI HETIPEPHIBHBIX Ha
OTpe3Ke

116

Meton HUHTCPBAJIOB I PCHICHUA HCPABCHCTB

117

MGTO[[ HUHTCPBAJIOB IJIA pCHICHUA HCPABCHCTB

118

Meton HHTCPBAJIOB I PCHICHUA HCPABCHCTB

119

[TpumeHeHne CBOMCTB HENIPEPHIBHBIX
byHKIU 15 penienus 3a1a4y

120

[IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIMH U1 penieHus 3a1a4y

121

[lepBas u BTOpast Ipou3BOIHbIE (PYHKIIUU

122

Onpenenenue, reOMETPUIECKUN CMBICI
MPOU3BOTHOM

123

Omnpenenenne, GU3NIECKUN CMBICTT




MIPOU3BOAHOMN
124 YpaBHeHHe KacaTeabHOU K rpaduky 1
byHKIIUN
125 YpaBHeHUE KacaTelbHOW K TpaduKy 1
byHKIIUN
126 [Ipon3BoiHbIE 371€MEHTAPHBIX (PYHKIIHIA 1
127 [TpousBoaHBIC JIEeMEHTAPHBIX (PYHKINN 1
128 [IpounsBoiHas CyMMBbI, POU3BEACHHUS, 1
YaCTHOTO ¥ KOMITO3HIINH (DYHKITUH
129 [IpounsBoiHast CyMMBbI, POU3BEACHHUS, 1
YaCTHOTO ¥ KOMITO3HIINH (DYHKITUH
130 [TpousBoHast CyMMBI, TPOU3BEACHNUS, |
YaCTHOTO ¥ KOMIO3UIIUU (HYHKIIUH
131 Kontponbnas padora: "[IponsBognas” 1 1
132 [ToBTOpenue, o6o0IICHNE, CHCTEMATH3ALUS |
3HaHui: "YpaBHeHus"
133 [ToBTOpenue, 06001IeHNE, CCTEeMaTH3alUs 1
3HaHui: "OyHknun"
134 HroroBast KOHTpoIbHas paboTa 1 1
135 Wrorosas koHTpoJsibHas paboTa 1 1
136 HOBTOPGHI/IG, 0000111IeHIe, CUCTEMATH3AIUS |
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTpoan
HbIe
padoThI

IIpakTHyec
KHe
padoThbI

Jlara
U3y4eH
us

DJIeKTPOHHbBIE
uugpossie
o0pa3oBareb
HbIe pecypchl

[IpuMeHeHne Mpon3BOIHOMN K
UCCIIEIOBaHMIO (DYHKITNI HA MOHOTOHHOCTD
U DKCTPEMYMBI

[IpuMeHneHne TpoOU3BOHON K
UCCJIEIOBAHUIO (PYHKIIMI HA MOHOTOHHOCTh
U SKCTPEMYMBI

[IpuMeHneHne TpOU3BOTHON K
UCCJIEIOBAHUIO (PYHKIIMI Ha MOHOTOHHOCTh
U DKCTPEMYMBI

[IpuMeHneHne TpOU3BOIHON K
UCCJICIOBAHUIO (PYHKIIMI HA MOHOTOHHOCTh
U SKCTPEMYMBI

[IpumMeHneHne TpOU3BOTHON K
UCCJICIOBAHUIO (PYHKIIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

[IpuMeHeHne npon3BOIHOM K
UCCIIEIOBaHMIO (DYHKIMI HA MOHOTOHHOCTD
U DKCTPEMYMBI

Haxoxxnenne HanOobIIero 1 HANMEHBIIETO
3HAuUEHUs HENPEPbIBHON (PYHKIIMM Ha




OTpe3Ke

Haxoxaenne HauboIbI11ero 1 HaMMEHbBILIETO
3HAUEHUs HEMPEPHIBHON (PYHKIIMH Ha
OTpe3Ke

Haxoxaenne HauboIbI1ero 1 HAMMEHbBILIETO
3HAUEHUs HEMPEPHIBHON (PYHKIIMH Ha
OTpe3Ke

10

Haxoxxnenne HanOobIIero 1 HANMEHBIIETO
3HAuUEHUs HENPEPbIBHON (PYHKIIMM Ha
OTpe3Ke

11

Haxoxxnenne HanOOobIIero 1 HANMEHBIIETO
3HAuUEHUs HENPEPbIBHON (PYHKIIMM Ha
OTpe3Ke

12

Haxoxxnenne HanOobIIero 1 HANMEHBIIETO
3HAuUEHUs HENPEPHIBHON (PYHKIIMM Ha
OTpe3Ke

13

[IpuMeHneHne TPOU3BOIHON ISt
HAaXOK/JICHUS HAWTy4dIlIEero perieHus B
MPUKJIQIHBIX 3a7a4ax

14

[IpumeHeHne MPOU3BOTHOM JIJIst
HAXO0XK/ICHUS HAWIYYILEro PemeHus B
MPUKJIAIHBIX 33/1a4ax

15

[IpuMeHneHne TPOU3BOIHON ISt
ONpeIeJICHUsI CKOPOCTH U YCKOPEHUS
mpolecca, 3alaHHoro GopMyIIoi UiTn
rpaduKoM




[Ipumenenre npou3BOIHON IS
OTpEeIeTICHUSI CKOPOCTH U YCKOPEHUS

16 nporiecca, 3alaHHOTO (POPMYIION HITH
rpagukoM

17 Komnozunus ¢pyHkuuit

18 Komnoszumus GpyHkimii

19 Komnozunus ¢pyHkuuit

20 ['eomerpuueckue oOpa3bl ypaBHEHUI Ha
KOOPJIMHATHOM MJII0CKOCTH

)1 ['eomerpuueckue oOpa3bl ypaBHEHUI Ha
KOOPJIMHATHOM MJII0CKOCTH

” KonTponbnas pabora: "UccnenoBanue
GbyHKIUI ¢ TOMOIIBIO TPOU3BOTHOM"

3 [lepBooOpa3Has, OCHOBHOE CBOMCTBO
epBOOOPA3HBIX

24 [TepBo0Opa3Hble 2IeMEHTAPHBIX (YHKIHUH.
[TpaBuia HaXxoXeHUs IEPBOOOPA3HBIX

25 [TepBo0Opa3HbIe 2IeMEHTAPHBIX (DYHKIHH.
[TpaBuina HaXxoXeHUs IEPBOOOPA3HBIX

26 Huterpai. I eoMmeTpuyecKkuii CMbICIT
UHTErpaja

7 Boruncnenue onpenenéHHOro HHTErpaa mno
dopmyne Herorona-Jleitonnma

)8 Brruncnenue onpeenéHHOro MHTErpaa 1mno

dopmyne Herorona-Jleitbnuna




HpI/IMeHeHI/Ie HHTCIrpaja ajid HaXOXKIACHHUA

29 .
TUTONIAIeH TUIOCKUX (puryp

30 [IpumeHeHue uHTerpaa s HaX0XKJACHUS
00BEMOB r€eOMETPUUECKHUX TEI

31 [Tpumeps pemienuit AuddepeHnnaIbHbIX
ypaBHEHUU

1 [Ipumeps! pemennii qudppepeHnnanTbHbIX
ypaBHEHUI
MaremaTiueckoe MOJEIUPOBAHHE

33 peaIbHbBIX IMPOIIECCOB C MOMOIIBIO
Qg epeHInaIbHBIX ypaBHEHUN

14 KoHnTtponbHas padora: "IlepBooOpaszHas u
uHTerpan”

35 Tpuronomerpuyeckue QyHKINH, UX
CBOICTBa U rpaduKu

36 Tpuronomerpuyeckue QyHKINH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuyeckue QyHKINH, UX
CBOWCTBA U TpapuKu

18 Tpuronomerpuyeckue QyHKINH, UX
CBOICTBa U rpaduKu

19 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBa U rpaduKu
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YPaBHEHUH C TIOMOIIBIO

TPUTOHOMETPUYECKON OKPYKHOCTH




OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YPaBHEHUH C TIOMOIIBIO 1
TPUTOHOMETPHUUECKOIN OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YPaBHEHUH C TIOMOIIBIO 1
TPUTOHOMETPHUUECKOI OKPY’KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

43 YpaBHEHUH C TIOMOLIBIO 1
TPUTOHOMETPHUUECKOI OKPY>KHOCTH

44 Pemienue TpuroHoMeTpUYECKUX HEPABEHCTB 1

45 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1

46 Penienne TpuroHOMETpUYECKUX HEPABEHCTB 1

47 Pemenne TpuroHoMeTpuUEeCKUX HEPABEHCTB 1
KontponpHas pabdora: "I'paduku

48 TPUTOHOMETPHUYECKUX (DYHKIIHH. 1
Tpuronomerpuueckue HepaBeHCTBA"

49 OcHOBHBIE METOIbI PELICHUS 1
MOKAa3aTeIbHBIX HEPABEHCTB

50 OcHOBHBIE METO/IbI PELICHUS 1
MOKa3aTeIbHBIX HEPABEHCTB

51 OcCHOBHBIE METO/IbI PELLICHUS i
MOKAa3aTeIbHBIX HEPABEHCTB

57 OCHOBHBIE METO/IbI PELLICHUS i
[I0Ka3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEIICHUS 1




norapu(pMHUECKUX HEPABEHCTB

OCHOBHBIE MCTOJbI PCHICHHA

>4 Jorapu(pMUUECKUX HEPABEHCTB
55 OcCHOBHBIE METO/IbI PELLICHUS
Jorapu(pMUUECKUX HEPABEHCTB
56 OcCHOBHBIE METO/IbI PELLICHUS
norapu(pMHUECKUX HEPABEHCTB
57 OcHOBHBIE METO/BI PELLICHUS
UPPALMOHAJIBHBIX HEPABEHCTB
53 OcHOBHBIE METO/BI PEILICHUS
MPPALMOHAJIBHBIX HEPABEHCTB
59 OcCHOBHBIE METO/IbI PELLICHUS
UPpaLMOHAJIbHBIX HEPABEHCTB
60 OcCHOBHBIE METO/IbI PELLICHUS
UPpaLMOHAJIbHBIX HEPABEHCTB
61 ['padmyeckue MeTOAbI peLICHUS
MPPALMOHATIbHBIX YPABHEHUN
2 ['padmyeckue MeTOAbI peLIeHUS
UPPALMOHATIbHBIX YPABHEHUN
63 I'paduueckue metozs! pereHus
IIOKa3aTeJIbHBIX YPAaBHEHU
64 ['padmyeckue MeTOAbI peLICHUS
[I0Ka3aTeIbHbIX HEPABEHCTB
65 ['padmyeckue MeTOAbI peLIeHUS

Jorapu(pMUUECKUX YpaBHEHHH




66

I'padmueckue MeTOBI peHICHUS
norapu(pMHUECKUX HEPABEHCTB

67

['padmyeckue MeToAbI peLIeHUS
Jorapu(pMUUECKUX HEPABEHCTB

68

I'paduueckue MeTo bl peLIeHus
HOKa3aTeIbHbIX U JIOTapU(PMUIECKUX
yYpaBHEHUU

69

I'paduueckre MeToabl peleHus
MOKa3aTeIbHBIX U JIOTAPU(PMUIECKUAX
ypaBHEHU I

70

I'padmuueckue metos! pemeHus
NOKA3aTeIbHBIX U JIOTAPU(PMUIECKUAX
HEPaBEHCTB

71

I'paduueckue metos! pemeHus
MOKa3aTeIbHBIX U JIOTAPU(PMUIECKUAX
HEPaBEHCTB

72

KoHnTtponbHas padora: "UppanuoHaibHbIE,
MOKa3aTeNbHbIE U JIOTapU(PMUUECKHE
HepaBeHCTBA"

73

KommuiekcHbie uncna. Anredpanyeckas u
TpUTOHOMETpHUecKas (popMbl 3arucu
KOMIUIEKCHOTO YHClia

74

KommuiekcHbie uncna. Anredpanyeckas u
TpUTOHOMETpHUecKas (popMbI 3arncu
KOMIUIEKCHOTO YHClia

75

ApudmeTndeckue oneparuu c




KOMITJIECKCHBIMHU YK CJIaMU

ApudmeTndeckue oneparuu c

76 KOMILJIEKCHBIMH YU CIaMHU

77 N300pakeHne KOMIJIEKCHBIX YMCET Ha
KOOPJAMHATHOM MJIOCKOCTH

73 N300pakeHne KOMIIEKCHBIX YUCET Ha
KOOPAMHATHOW INIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii ctenenu u3
KOMILJIEKCHOTO Yucia

20 ®opmyna Myaspa. KopHu n-oii ctenenu u3
KOMILJIEKCHOTO Yucia
[IpumeHeHre KOMIUIEKCHBIX YHCEI JUIsl

81 petieHus (pU3NYECKUX U FT€OMETPUUECKUX
3a/1a4

%) KonTponbhas padora: "KommnekcHbie
yucna"

83 Harypainbnble u nensie yucna

84 Harypasnbnble u nensie yucna

25 [IpumeHeHne NpU3HAKOB AETUMOCTHU LEJIBIX
yucel

26 [IpuMeHeHre NPU3HAKOB ACIIUMOCTH LEIBIX
yucen

%7 [IpuMeHeHre NPU3HAKOB ACIUMOCTHU LEIbIX
yucen: HOJL u HOK

88 [IpumeHeHne NpU3HAKOB AETUMOCTH LEJIBIX




gucen: HOJl m HOK

HpI/IMCHCHI/IC IMPHU3HAKOB ACJIUMOCTHU LECJIbIX

89 YUCEN: OCTATKHU 110 MOAYJIIO

90 [IpumeHeHne NpU3HAKOB AETUMOCTHU LEJIBIX
YHUCEN: OCTATKHU 110 MOAYJIIO
[IpumeHeHne NpU3HAKOB AETUMOCTH LEJIBIX

91 yycell: anroput™ EBkiunaa aiis pemeHus
3a/1a4 B LIEJIbIX YHCIaX

9 KoHTtponbHas pabora: "Teopus menbix
yucen"
Cucrema ¥ COBOKYITHOCTb YPaBHEHUH.

93 PaBHOCHIIBHBIE CUCTEMBI M CUCTEMBI-
CJIeICTBUS
Cucrema ¥ COBOKYITHOCTb YPaBHEHUH.

94 PaBHOCHIIBHBIE CHCTEMBI M CUCTEMBI-
CJIe/ICTBUS

95 OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYIIHOCTEW pallMOHAIbHBIX YPAaBHECHUN
OCHOBHBIE METO/Ibl PELLIEHUSI CUCTEM U

96 COBOKYITHOCTEW HppalliOHAIbHBIX
ypaBHEHU I

97 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEW MOKAa3aTEIbHbIX YPABHEHUN

08 OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEM MOKa3aTeIbHbIX YPABHEHUN

99 OCHOBHBIE METO/IbI PELICHUS CUCTEM U




COBOKYITHOCTEH JIOTapu(PMUIECKIX
ypaBHEHUI

100

OcCHOBHBIE METO/BI PELLICHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIECKUX
yYpaBHEHUU

101

[IpyuMeHeHne CUCTEM K PEIICHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 13
pa3IMyYHbIX 00JacTel HAyKH U peallbHOM
JKU3HU, HTHTEPIIPETaLUs MOTy4eHHBIX
pe3ynbTaToB

102

[IpuMeHeHne CUCTEM K PEIICHHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 13
pa3IMyYHbIX o01acTel HAyKH U peallbHOM
YKU3HHU, UHTEPIIPETAIUS TTOJTYyICHHBIX
pe3yJIbTaToB

103

[IpuMmeHeHre HEPaBEHCTB K PEIICHUIO
MaTeMaTHUYeCKUX 3a7a4 ¥ 3a7a4 13
pa3INyYHbIX 00JacTel HAyKH U peallbHOM
YKU3HHU, UHTEPIIPETAIUS TTOJTYyISHHBIX
pe3yJIbTaToB

104

KoHnTtponbHas padora: "Cucremsi
palOHATbHBIX, UPPALMOHATBHBIX
MOKA3aTEIBHBIX U JIOTapU(OMHUUECKUX
ypaBHEeHU"

105

Panmonansubie YpaBHCHU: C [IapaMCTpaMU

106

Panmonansubie HCPaBCHCTBA C IIapaMCTpaMu




107

PanuoHaneHbIE CUCTEMBI € ITapaMeTpaMu

I/IppaI_II/IOHaJ'IBHLIe YpaBHCHUS, HCPABCHCTBA

108
C IapaMmeTpamu

109 NppanroHaibHble CUCTEMBI C TapaMeTpaMu

110 [lokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napaMerpamu

111 [TokazarenbHbIE CUCTEMBI C TApaMeTpaMu

112 Jlorapugmuueckue ypaBHEHHs, HEPaBEHCTBA
C mapameTpaMu

113 JlorapugpmuuecKkue CUCTEMBI ¢ TapaMeTpamMu

114 TpUroHomMeTpruueCcKrue ypaBHEHHUS C
napameTpamu

115 TpuroHomeTpruuecKkue HEPaBeHCTBA C
napameTpamu

116 TpuronoMeTpuyeCcKrue CUCTEMBI C

napaMeTpamu

117

[TocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MOJEIICH pealibHbIX
CUTYalUH C IOMOIIbIO YPABHEHUH C
rapaMeTpamMmu

118

[Toctpoenue u uccienoBanue
MaTEMaTHYECKNX MOJEIIEH peabHbIX
CUTYyalU# C IOMOULIBIO CUCTEM YPABHEHUN C
rapameTpamu

119

HOCTpOGHI/Ie 1 UCCIICAO0BAHUC




MaTEMaTHYECKUX MOJEIIEH peabHbIX
CUTYyalMH C IOMOULIBIO CUCTEM YPABHEHUN C
rapameTpamu

KoHTponbHas padora: "3amgauu ¢

120 .
napaMerpamu

121 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3aIUs
3HaHui: "YpaBHeHus"

122 [ToBTOpenue, o6o0OIICHNE, CHCTEMATH3AIUS
3HaHui: "YpaBHeHus"

123 [ToBTOpenue, o600IICHNE, CHCTEMATHU3AIUS
3HaHuii: "YpaBHeHus. Cuctembl ypaBHeHUI"

124 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs
3Hanuii: "HepaBencrna"

125 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs
3Hanuii: "HepaBencrna"

126 [ToBTOpenue, o600IICHNE, CHCTEMATHU3AIUS
3Hanuii: "HepaBencrna"

127 [ToBTOpenue, o600IICHNE, CHCTEMATH3AIUS
3Hanuii: "[IponsBoaHas u e€ npumeHeHue"

128 [ToBTOpenue, 06001IeHNE, CUCTeMaTH3aIUs
3Hanuii: "IIpousBoaHas u e€ npumenenue"

129 [ToBTOpenue, o600IICHNE, CHCTEMATHU3AIUS
3Hanuii: "IIpousBoaHas u e€ npumenenue"

130 [ToBTOpenue, o600IICHNE, CHCTEMATH3AIUS

3HaHuii: "VIHTerpan u ero npumeHenue"




131 [ToBTOpeHUe, 06001IeHNE, CHCTEMATH3AIUS |
3HaHui: "Oyukun"
132 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 1
3HaHui: "OyHkun"
133 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS |
3HaHui: "OyHkun"
134 Wrorosas koHTpoJsibHAs paboTa 1 1
135 HroroBast KOHTpoIbHas paboTa 1 1
136 HOBTOPGHI/IG, 00001IeHNEe, CUCTEMATH3AITUS |
3HAHUHN
OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPOIT'PAMME







HPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHUA OCHOBHOM OBPA3OBATEJBHOM

IMPOI'PAMMBI
10 KJIACC
Kon
nposep .
IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS 0CHOBHOM
nevioro 00pa3oBaTeILHON NPOrPaMMBbI CpelHero 001ero odpa3oBaHusi
pe3yib
TATA
1 Ywucna v BEIYUCICHUS
11 OnepupoBaTh MOHATHUSAMU: PAIMOHAJIBLHOE W JICMCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAS U JICCSITUYHAS IPOOb, MPOIICHTHI
12 Bremmonnsate  apudmeTrnyeckue omnepanuu ¢ PAlMOHAIBHBIMU U
' JeCTBUTEILHBIMU YHCIIAMU
13 BoimonasaTe  mpuOMMKEHHBIE — BBIUMCICHUS, HUCIOJNB3YS  IpaBHiIa
' OKpYTJICHUS, IeNIaTh MPUKHUIKY U OIEHKY Pe3yJIbTaTa BRIYUCICHUMN
OnepupoBaTh NOHATUSAMU: CTENIEHD C 1IEJIBIM IMOKa3aTeJIeM, CTaHIapTHAs
1.4 dbopMma 3anucu AeHCTBUTEIHLHOIO YKCIa, KOPEHb HATypalbHOU CTENEHU;
’ UCIIOJIb30BATh MOIXOAIIYIO (DOPMY 3aITMCH JICUCTBUTEITHHBIX YUCEIT JIS
pelieHus MPaKTUYECKUX 3a/1a4 U MPEICTABICHUS TaHHBIX
OnepupoBaTh MOHATUAMHU: CUHYC, KOCUHYC M TAHI€HC MPOU3BOJIBHOIO
1.5 yria; HCIOJIb30BaTh 3alKCh MPOU3BOJILHOTO YIia uepe3 oOpaTHbIE
TPUTOHOMETpHUECKUEe (PyHKINUU
2 YpaBHEHHS 1 HEPABEHCTBA
OnepupoBaTh TOHATUSIMU: TOXIECTBO, YpPAaBHEHHE, HEPABEHCTBO,
2.1 1eJ0e, palroOHAIBHOE, HPPAIMOHAIBHOE YpaBHEHHE, HEPAaBEHCTBO,
TPUTOHOMETPUYECKOE YPaBHEHUE
29 Breimonnsate mpeoOpa3zoBaHus TPUTOHOMETPUYECKUX BBIPAKEHUH U
' pemaTh TPUrOHOMETPUUYECKHUE YPaBHEHUS
BrInmonssTh npeoOpa3oBaHUs LENBIX, paluoHaIBHBIX it
2.3 MPPALMOHATBHBIX BBIPAKEHUM UM pEIIaTh OCHOBHBIC THUIIBI IIEJbBIX,
palMOHANIBHBIX U UPPALIMOHATIBLHBIX YPABHEHUN U HEPABEHCTB
54 [TpuMeHsTh ypaBHEHHUS U HEPABEHCTBA AJIS PEIICHUS MAaTeMaTUYECKUX
' 3a/1a4 ¥ 3a/1a4 U3 pa3InYHbIX 00JIacTell HAYKU U pPeabHOM KU3HU
2.5 MonenupoBaTh peabHBIC CHTYAIlMM Ha S3bIKE aireOpbl, COCTABIISTH




BBIDQXXCHUS, ypPAaBHCHUs, HEPABEHCTBA [0  YCJIOBUIO  33J[a4H,
WCCJICIOBATh TIOCTPOCHHBIC MOJICIM C UCIOJIb30BaHUEM armapara
anreOpbl
3 OyHKIHUH U TpaduKH
OnepupoBath MNOHATHSIMH: (YHKLHSA, CIOCOOBI 3alaHusi (QYHKIIHH,
3.1 o0yacTh oOmpelereHus] U MHOXECTBO 3HaueHuM (QyHKIUU, Tpaduk
byHKIUM, B3aUMHO 0OpaTHbIE HYHKITUN
30 OnepupoBaTh MOHATHSAMHU: YETHOCTh W HEUETHOCTh (YHKIUHU, HYIH
' (GYHKIIUH, IPOMEKYTKH 3HAKOTIOCTOSTHCTBA
33 Wcnonb3oBats rpaduku GyHKUMNA Uil pellIeHUs] ypaBHEHUI
34 Ctpoutrs u uutaTh Trpadukd JIHUHEWHON (QYHKIMH, KBaJIpaTHUYHOU
' byHKIUM, cTeneHHON (QYHKIUU C LIeTBIM MTOKa3aTeaeM
Hcnonp3oBate rpaduku GyHKOMHA A1 MCCIEIOBAHHS IPOLECCOB M
35 3aBUCHUMOCTEH NP pEIIeHUU 3a/1a4 U3 APYTrUX y4eOHBIX MPEAMETOB U
' pealibHOM  KW3HHU, BbIpAXKaTh (QOpPMyJIaMU 3aBUCUMOCTH  MEXKIY
BEJIMYUHAMU
4 Hauaa maTeMatraeckoro anainmsa
41 OnepupoBaTh MOHSATUSMHU: TIOCIEIOBATEIBHOCTh, apupMETHICCKAs H
' reoOMeTpHYecKast MPOrPecCcruu
OnepupoBaTh MOHATUSAMU: OECKOHEYHO YOBIBAIOIAs T€OMETpHUYECKast
4.2 mporpeccusi, CyMMma OECKOHEYHO YOBIBAalOIIeH TeoMEeTpUYecKOi
POrpeccuu
43 3aaBaTh MOCIEA0BATEIHHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonb3oBaTh CBOMCTBA IMOCIEAOBATEIBHOCTEM W NIPOTrPEecCHil ISt
' pElICHUs pealTbHBIX 33a7a9 MPUKIAIHOTO XapaKTepa
5 MHoecTBa U JJOTHUKA
5.1 OnepupoBath MOHATUSIMHU: MHOXECTBO, OTIEpPAI[N HAJl MHOXKECTBAMU
Hcrnonb30BaTh TEOPETHKO-MHOXKECTBEHHBIM amnmapar JUIsl OTMHCAHHS
52 pPEATBHBIX TPOIECCOB W SBJICHHMA, MPH PEHICHHH 3a/Jad W3 APYTrUx
y4€OHBIX TIPEIMETOB
53 OnepupoBarh IOHSATUSMHU:  OIpPEACICHHE, TeopeMma, CIEICTBHE,
' JI0Ka3aTENbCTBO
11 KJIACC
Kon IIpoBepsiemble NpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI

npoBep

0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeiHero 00mero 00pa3oBaHusi




s1eMOro
pe3yJb
TaTa

1

Yucna 1 BEIYUCIIEHUSA

1.1

OHepI/IpOBaTB MNOHATUAMU: HATYPAJIBHOC, HEJIOC YHCIIO; HCIIOJIB30BAThb
IMPU3HAKKU OCIUMOCTH LCJIbIX YHUCCI, PA3JI0OKCHUC 4YHMCJIa Ha IIPOCTHIC
MHOXHUTCIHU OJI pCIICHUS 3aaa4d

1.2

OHepI/IpOBaTB MNOHATHUEM: CTCIICHDb C PAIMOHAJIbHBIM I1OKAa3aTCJICM

1.3

OnepupoBaTb NOHATUAMU: JIOTapupM  YHUCIA, JIECATUYHBIE U
HaTypaJIbHbIE JIOTapU(PMBbI

ypaBHeHI/IH H HCPAaBCHCTBA

2.1

[IpumeHsTh CBOWCTBAa CTENEHH MJid TNpeoOpa3oBaHUs BBIPAKCHHIH,
OMEepUpPOBaTh MOHATUSAMU: MOKa3aTelbHOE ypaBHEHHWE M HEPAaBEHCTBO;
peliaTh OCHOBHBIE TUITBI TOKA3aTEIbHBIX YPABHEHHUI U HEPABEHCTB

2.2

BoinonuaTe npeoOpa3oBaHMsl BBIPAKEHUI, COAEPXKAIUX JIOTapu(pMBI;
OlepupoBaTh  MOHATHSAMHU:  Jorapudmuueckoe  ypaBHEHHE U
HEPABEHCTBO; PEIIaTh OCHOBHBIC TUIIBI JOTapu(PMUUECKUX YpaBHEHUH U
HEPABEHCTB

23

Haxoauts pemienust IpoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh MOHATUSIMHU: CHCTEMa JIMHEWHBIX YypaBHEHUH U €€
peuieHue; UCIoab30BaTh CUCTEMY JIMHEHHBIX YPAaBHEHUH Ul PELLICHUS
IIPAaKTHYECKUX 3a/1a4

2.5

Haxomute pemieHuss NOpOCTEHIIMX CHCTEM U COBOKYIHOCTEH
palMOHAIBHBIX YPABHEHUN U HEPABEHCTB

2.6

MogenupoBaTh pealbHbIC CHUTYalldd Ha S3bIKE alreOpbl, COCTABISTH
BBIPKCHUSI, YPAaBHCHUS, HEPABEHCTBA M CUCTEMBI 110 YCIOBHIO 3a/1a4H,
UCCIICIOBaTh TIOCTPOCHHBIE MOJEIM C HWCIOJb30BAHUEM arlapara
anreopsl

OyHKIMH U TpaduKH

3.1

OnepupoBaTh MNOHATUSAMU: MEPUOAUYECKAsT (QYHKIUS, MNPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMH, TOYKH dKCTpeMyMa (DYHKIHH, HAanOOJbIIee 1
HaMMEHbIIIee 3HAaYeHUsT (PYHKIIUU Ha MPOMEXKYTKE; HCIIOJIb30BATh UX IS
uccienoBaHus QyHKIMH, 331aHHON rpaduKoM

3.2

OnepupoBaTh NOHATHIMH: TPAQUKH TOKA3ATEIBHOM, JTOrapu(PMUIECKOM
U TPUTOHOMETPUYECKHX (DYHKIHIA; M300pakaTh WX Ha KOOPIUHATHOM
IJIOCKOCTH M UCIIOJIb30BATh JUIS PELICHHs] YPABHEHU U HEPABEHCTB

3.3

N3obpaxxaTh Ha KOOPAMHATHOM TUIOCKOCTH TpaduKd JTMHEHHBIX
YpaBHEHHH W WCIOJb30BATh WX JUIA PEIICHHS CHCTEMBI JIMHEHHBIX
ypaBHEHUU




Ucnonp3oBate rpadukn (yHKIMHA JUIS HCCIEAOBAaHUS TPOIECCOB H

34 3aBHCUMOCTEH U3 JPYruX y4eOHBIX AUCIUTUINH
4 Hauana maTtematnyeckoro aHanusa
OnepupoBaTb MOHATUSAMHU: HENpepbiBHAS (GYHKLIHSA, [POU3BOJHAS
4.1 (GYHKLMHU; MCIONB30BaTh TI€OMETPHUUECKUH U (U3UYECKUN CMBICIT
IPOM3BOJIHOM /IJIs pellieHus 3a/1a4
49 Haxomute mnpou3BoaHblE  3JIE€MEHTapHbIX  (QYHKUUH, BBIYUCIATH
' IIPOM3BOJIHBIE CYMMBI, IIPOU3BEICHHS, YACTHOTO (DYHKIIUI
Hcnonb30BaTh MPOU3BOAHYIO s HCCIEAOBaHUS  (YHKIMM Ha
43 MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHSTh PE3YyIbTAaThl UCCIEJOBAHUS K
IIOCTPOEHUIO rpapuKoB
44 Hcnonb30BaTh NPOU3BOIHYIO AJIS HAXOXKJCHHUS HaWTydlIero pelieHus B
' IPUKIAHBIX, B TOM YHCJIE COLUAIIbHO-3KOHOMUUYECKHX, 3a7a4ax
45 OnepupoBaTb NOHATUSAMH: HEpBOOOpa3Has M MHTErpaji; IHNOHUMATh
' reoMeTpUYEcKUil U (PU3NUECKUI CMBICIT HHTErpaja
46 Haxomute mepBooOpa3HbIE dIIEMEHTAPHBIX (QYHKUWH, BBIYHCIATH
' uHTerpai no gopmyne Hototona — Jleitbuuua
47 Pemats npuxiagHeie 3a1a4u, B TOM YUCIIE COLUAIBHO-3KOHOMUYECKOIO

U (pU3MUECKOro XapakTepa, CpeICTBAMH MaTEMAaTUYECKOTO aHAIN3a




HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KITACC
Ko IIpoBepsieMblii 31eMEHT COAEPKAHUSA
A
1 Uucna v BBIYUCIICHUS
Panmonanbhele uncna. OOBIKHOBEHHbBIE U JIECSTUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHble nepuoauyeckue ApoOu. Apudmernyeckue oOmnepanuu ¢
1.1 | pauMoHaJbHBIMH 4YMCIAMH, HpPeoOpa3OBaHUS YHCIOBBIX  BBIPAXKECHUH.
[Ipumenenue apoGeil W MPOLEHTOB JUI PELICHUs NPUKIAJHBIX 3a/1ad U3
Pa3IMYHBIX OTpaciiell 3HAHUU U peallbHON )KU3HU
JlelicTBuTenpHBIE 4YMClA. PanuoHanbHBlE W UppAlUOHAIbHBIE 4YHCIIA.
12 Apudmernueckue onepanuu ¢ AeHCTBUTEIbHBIMU ynciamu. [Ipubnmxénnsie
' BBIUMCJICHUS, IIpaBWIa OKpYIJICHWs, IPUKUAKA M OLIEHKa pe3ylbTara
BBIYMCIICHUI
Crenenp ¢ wnensiM  mnokazareneMm. CranpaptHas ¢opma  3amucH
13 JeUCTBUTENBHOIO 4YHcia. Mcnoiab3oBaHME MNOIXOASIIEH (OpMbI 3amucu
' JNEUCTBUTENBHBIX  YWCEN  JUIsl  PEIIeHUs  IPAKTUYECKUX  3a7ad |
IIPE/ICTaBICHUS] JaHHBIX
L4 Apudmernueckuii  KOpeHb  HaTypalbHOM  cremeHu.  JleHcTBUS ¢
' apu(pMETUYECKUMH KOPHAMHU HATypaJIbHOM CTETIEHU
L5 CuHyc, KOCHHYC U TaHI'€HC YMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI€HC YMCJIOBOIO apryMeHTa
2 VYpaBHEHHUs U HEPABEHCTBA
2.1 | ToxzaecTBa U TOXKIECTBEHHbIE PEOOPA3OBAHMS
29 [IpeobOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU. OcHoBHbIE
' TPUTOHOMETPHUUECKHUE (HOPMYJIIbI
73 YpaBHeHHE, KOpEHb YypaBHEHHMA. HepaBeHCTBO, pellleHHe HEpaBEHCTBA.
Merto1 nHTEpBaIOB
2.4 | Pewenue nensix U ApoOHO-PALMOHANBHBIX YPABHEHUN 1 HEPABEHCTB
2.5 | Pemenue nppaluroHaJIbHbIX YPaBHEHUN U HEPABEHCTB
2.6 | Pemenue TpUroHOMETPUUECKUX YpaBHEHUN
57 [IpumeHeHrne ypaBHEHUN M HEPABEHCTB K PELICHUI0 MaTEMAaTUYECKUX 3a/1ay

" 3a1a4 U3 pa3IndHbIX obnacreit HAayKH U peaHBHOﬁ KHN3HHU




3 OyHKIUH U TpaPuKu
31 Oyukuus, cnocodbl 3amanus ¢yHkuuu. [padux dynkumu. B3aumuo
' oOpatHble PyHKINH
39 OO6nacte onpezeneHuss 1 MHOXecTBO 3HadeHUd (yHkuuu. Hynun gyHkuumu.
' [TpoMexyTKH 3HAKOOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKUIUN
313 Crenennas GyHKUUS ¢ HATypaJbHBIM U LIEJIbIM IT0Ka3aTenaeM. E€ cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS /-0l CTENICHH
34 Tpuronomerpudeckass OKpPYKHOCTb, OIPEIEICHHE TPUTOHOMETPUUYECKUX
' (GYHKLIMH YUCIOBOTO apryMeHTa
4 Hayana maTeMaTnyeckoro aHaausa
41 IlocnemoBaTeIbHOCTH, CITOCOOBI 3aJaHus MMOCJICIOBATEILHOCTEIA.
' MOHOTOHHBIE M10CIIEI0BATENBHOCTH
Apudmerndeckas 1 TeoMeTpruecKas nporpeccud. beckoneduHno yobiBaromast
reomerpuueckas  nporpeccusd. Cymma  OeckOHEYHO  yObIBarowleit
4.2 | reomerpuueckoil  mporpeccur.  Popmynaa  CIOXHBIX  IPOLICHTOB.
Hcnonp3oBaHue nporpeccuu JUisl pPelieHUsl pealibHbIX 3a7ad MPHUKIaJIHOIO
Xapakrepa
5 MHoOXkecTBa U JIOTHKA
MHoecTBO, omepanuu Haja MHOKecTBaMu. Jlmarpammsel Oiiepa — BeHHa.
51 [IpuMeHEeHHE  TEOPETHKO-MHOKECTBEHHOIO — ammapara s ONUCaHUs
' peasbHBIX MPOLECCOB U SIBICHUM, NPH PEIIEHUH 3a/1a4 U3 JPYTUX y4eOHBIX
IIPEIMETOB
5.2 | Onmnpenenenue, Teopema, CIEICTBUE, 10KA3ATEIBCTBO
11 KJIACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 Yucna v BIYMCICHUS
1.1 Hatypanbnble u nensle yncia. [Ipu3Haku 1e1MMOoCTy LEIbIX YHCET
1.2 Crenenb ¢ palMoHaIBHBIM MOKa3atesaeM. CBOWCTBA CTETICHU
1.3 Jlorapudm uncna. /lecaTnynble U HaTypaibHbIe JOrapupMbl
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 [IpeoOpa3oBanue BBIPAKEHHIA, COACPIKAIIMX JIOTAPU(DMBEI
’9 IIpeoOpa3oBaHue BbIpaXKEHU, COAEPIKAIINX CTENEHH C PAal[MOHAIbHBIM
' HoKasarejieM
23 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
24 ITokasaTenbHble ypaBHEHUS U HEPABEHCTBA




2.5

Jlorapudmuuecknue ypaBHEHUSI U HEPABEHCTBA

CucreMbl TUHESHHBIX ypaBHeHHfI. Pemenue IMPUKJIAAHBIX 3a/la4 C IIOMOIIbIO

26 CUCTEMBI JINHEWHBIX YpaBHEHUI
2.7 Cucrembl ¥ COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUM U HEPABEHCTB
[IpuMeHeHHe  ypaBHEHUM, CHCTEM UM  HEPABEHCTB K  PELICHUIO
2.8 MaTeMaTHYeCKUX 3aJad W 3aJad W3 Pa3IMYHBIX 00JacTel Hayku u
peanbHOU KU3HU
3 OyHKIUM U TpapUKu
Oyukuus. Ilepuoanueckue ¢yHkiuu. I[IpoMexyTkM MOHOTOHHOCTH
3.1 ¢bynknuu. MakcuMyMbl W MHUHUMYMBl  GyHknud. HaumGomnbimee u
HauMEHblIIee 3HaYeHue (QYHKIUU Ha IPOMEKYTKE
3.2 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku
33 [TokazarenpHas u orapudmudeckas GyHKIHH, IX CBOHCTBA U TpaQUKH
3.4 Vcnonb3oBanue rpadukoB (yHKIMHA I8 pPELICHUs ypaBHEHUH U
' JIMHENHBIX CUCTEM
Hcnonp3oBanue rpapukoB (GYHKIMN Ui HCCIEAOBAHUS MPOIECCOB U
3.5 3aBUCUMOCTEH, KOTOpBIE BO3HHUKAIOT IIPHM PELICHWH 3a1ad U3 APYTHUX
y4eOHBIX IPEAMETOB U PEATBHOM KU3HU
4 Hayana maTeMaTn4eckoro ananusa
4.1 HenpepsiBable pyHKIMU. MeTOA HHTEPBAJIOB /JIs pEILICHHUs] HEPABEHCTB
49 [MpousBonnas ¢ynkumu. [eomerpudeckwii ©  (DU3HYECKHA  CMBICT
' [POU3BOHOM
43 [IpousBonHbie  3neMeHTapHBIX  (QyHKOWA. DOpMyIbl  HAXOXKIACHUS
' MIPOU3BOTHON CYMMBI, TIPOU3BEICHUS M YaCTHOTO (DYHKIIUI
[TpuMeHeHHne MPOU3BOIHON K MCCIEIOBAHNIO (DYHKIMI Ha MOHOTOHHOCTh
4.4 U 9KcTpeMyMbl. Haxoxaenue HauOOJbIIEr0 M HAaUMEHbBIIETO 3HAYEHUS
(GyHKLIMU Ha OTpe3Ke
[IpumeneHne NPOU3BOJHOW UIA HAXOXKACHHS HAWIYyYIEro pPELIEHUs B
4.5 IIPUKJIAIHBIX 3aJaydax, Ui ONpPENEIeHHUs CKOPOCTH IpoLecca, 3aJaHHOIO
dbopmynoit unu rpadpukoMm
4.6 [TepBooOpasnas. Tabiauia nepBooOpa3HbIX
47 Wuterpan, ero reomerpuyeckuil U (usnueckuili cmpicia. Beluucienue

uHTerpaia no popmyne Herorona — JleitOnuma




HPOBEPAEMBIE HA EI'D 110 MATEMATUKE TPEBOBAHUA
K PE3YJbTATAM OCBOEHUSI OCHOBHOI
OBPA3OBATEJBHOM MPOI'PAMMBI CPEJHEI'O OBIIETO
OBPA3OBAHUA

Kon
nposeps
€MOoro
TpedoBa
HUA

IIpoBepsiemble TPeOGOBaAHUS K NMPeIMETHBIM pe3yJibTaTaM
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON NPOrpPaMMbl CpeIHero
0011ero oopazoBaHus

Brnagenue meromaMu J0Ka3aTeNbCTB, AJITOPUTMAMH PEIICHUS 3a]1ad;
yMeHHe (OopMyIUpOBaTH U ONEPUPOBATH MOHATUSMU: OMpECIICHNUE,
aKcuoma, Teopema, CJe/ICTBUE, CBOWCTBO, MPHU3HAK, J0KA3aTebCTBO,
paBHOCUIIBHBIE  (DOPMYIHPOBKHM;,  NPUMEHSATH  UX;  YMEHHUE
dbopMyIupoBaTh O00paTHOE W MPOTHUBOIOJOXKHOE YTBEPXKICHUE,
OPUBOJIUTH TMPUMEPbl M KOHTPHOPHUMEPHI, HCIOIb30BaTh METO
MaTeMaTU4YeCKOn WHIYKINH, MIPOBOJIUTH JIOKa3aTelIbHbIC
paccykJeHHUS TpHU pEUIeHHH 3aJa4, OLEHUBATh JIOTUYECKYIO
MPaBUIBHOCTh PACCYXKJICHHM; YMEHHE ONEPUPOBATH TOHATHUIMH:
MHO>KECTBO, MOJMHOKECTBO, OINEpaly HaJ MHOXKECTBAMHU; YMEHHUE
WCIIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIN armapar JUisi OIMHUCAHUS
pealbHBIX MPOIIECCOB U SBICHUI U MPU PEIICHUH 3aja4, B TOM YHCIIEe
U3 JIPYTUX Y4eOHBIX MPEAMETOB; YMEHHUE OIECPUPOBATH MOHITHSIMHU:
rpad, cBs3HBIA Tpad, AepeBo, LMK, Tpad HA IUIOCKOCTH, YMEHHUE
3alaBaTh M ONHUCHIBaTh  Tpadbl  Pa3IUYHBIMH  CIIOCOOAMM;

HCIIOJIB30BAaTh I‘pa(bbl IIpHu pCHICHUH 3a1a4

YMeHue ONCpUPOBATH MOHATUAMU: HATYPAJIIbHOC YHCJIO, LICJIOC YUCIIO,
CTCIICHb C HCJIbIM II0KAa3aTCJICM, KOPCHb HaTypaJIBHOfI CTCIICHU,
CTCIICHb C pPallMOHAJIbHBIM I1OKA3aTCJIEM, CTCIICHDL C JEUCTBUTEIILHBIM
IIOKa3aTcCjIeM, JIOI‘apI/I(l)M qucia, CHHYC, KOCHMHYC MW TaHI'CHC
IMPOU3BOJIBHOI'O YHCJId, OCTATOK IIO MOAYJIIO, PAllMOHAJIBHOC YHCIJIO,
HPpPpaHuOHAIbBHOC qHuCJIO, MHOXKECTBa HaTypaJIbHbIX, OCJIbIX,
palunOHAJIbHbIX, HeﬁCTBHTeHLHBIX quceil; YMCHUC HCIIOJB30BATbh

IMPU3HAKH OCIIUMOCTH, HanMMEHBITHH O6HII/II>1 JACJIIUNTEIIb U HAUMCHBIICC




oOuiee KpaTHoe, aNropuT™ EBKiIMIA IpH pelIeHnH 3a/1a4; 3HaKOMCTBO
C pa3IMYHBIMU [O3ULMOHHBIMH CHUCTEMaMHU CUYHUCICHHS, yMEHUe
BBINOJIHATH BBIYUCIICHUE 3HAUEHUH 1 IpeoOpa3oBaHusl BhIPAKEHHUH CO
CTENEHsAMH U Jorapupmamu, npeoOpa3oBaHus ApOOHO-pALIIOHAIBHBIX
BBIpQXXEHUI; yMEHHUE ONIEPUPOBATh NOHITUSIMMU: MOCIEI0BATEIILHOCTD,
apudmernyeckas  MIporpeccusi, TIeoMeTpuyeckas  Mporpeccus,
OeckOHEYHO yOBIBaIOIIAs TEOMETpUYECKas IPOTPECCHs; yMEHHE
3aJaBaTh IIOCJIEJOBAaTEJIBHOCTH, B TOM UHUCIE C IIOMOLIBIO
PEKYppeHTHbIX  (OpMyJ; yMEHHE  ONEepupoBaTb  MOHATHUAMHU:
KOMILJIEKCHOE YHCII0, CONPsIKEHHbIE KOMIUICKCHBIE YHCia, MOAYNIb U
apryMeHT KOMIUIEKCHOr0 yHcia, opMa 3aicu KOMIUIEKCHBIX YUCel
(reomeTpuyeckas, TPUIOHOMETpUYECKas M airedpauueckas); yMeTb
IPOU3BOJIUTH apU(PMETUUYECKHE IEHCTBUS C KOMIIJIEKCHBIMH YUCIIAMU;
OPUBOJIUTH  NPUMEPbl  UCIHOJB30BAaHUS  KOMIUIEKCHBIX  YHCEl,
ONEpUpPOBaTh MOHATHAMM: MaTpuuia 2x2 u 3X3, ompenenuTenb

MaTpULIbl, FEOMETPUYECKUN CMBICIT ONIPEAETIUTEINS

YMeHue oneprupoBaTh MOHATHAMU: PalMOHAIbHBIC, HPPALMOHAIIBHBIE,
II0Ka3aTelbHBbIE, CTEIICHHBIE, JorapupmMuyuecKue,
TPUTOHOMETPUYECKUE YPABHEHMS M HEPABEHCTBA, MX CHUCTEMBI;
YMEHHME OIEpPUpPOBaThb IOHATUAMM: TOXKAECTBO, TOXKACCTBEHHOE
npeoOpa3oBaHne, ypaBHEHHE, HEPaBEHCTBO, CHCTEMa YpPAaBHEHUH M
HEPABEHCTB, PABHOCWJIBHOCTH YPABHEHMI, HEPABEHCTB U CHCTEM;
YMEHHUE pellaThb YPaBHEHMs, HEPABEHCTBA M CUCTEMBI C IIOMOILIBIO
pa3IM4YHBIX IPUEMOB; pPEIIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C
1apaMeTpoM; IPUMEHATh YPAaBHEHMS, HEPABEHCTBA, UX CUCTEMBI UL
pelIeHUsT MaTeMaTHMYeCKUX 3aJad M 3a/Jad U3 pasjinyHbIX obiacteil

HAyK{ U PEAIbHOU KU3HU

YMeHue onepupoBaTh MNOHATUSIMM: (QYHKIMS, 4YETHOCTh (YHKLHH,
HEePUOJIMYHOCTh (PYHKIMH, OTPAHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh
¢yHkuuu, sSKcTpeMyMm (QyHKIUHM, HauOosibliee W HaWMEHbIIEe
3HayeHHs (QYHKIMH Ha [POMEKYTKE, HenpepbiBHAsS (QyHKIMS,
acUMITOTHl Tpaduka (QyHKIUHM, TepBas M BTOpas MNPOU3BOIHAS
(GyHKLIMH, TeoMEeTpUYecKUd M (U3NYECKUH CMBICI NPOU3BOJHOM,

nepBooOpa3Has, ONPENCIEHHBI WHTErpajl; YMEHHE HaXOIUTh




acUMIITOTHI rpaduka (YHKIWW; YMEHHE BBIUYUCIATH IPOHU3BOIHBIC
CYMMBI, ITPOU3BEJICHNS, YACTHOIO U KOMIO3UIUU (DYHKIMHA, HAXOAUTh
ypaBHEHHE KacaTeJbHOW K rpaduky (GYHKIMH; YMEHHE HaXOAUTh
IOPOM3BOJIHBIE 3JIEMEHTAapHbIX (YHKLUMH; YMEHHE HCIOJIb30BaTh
IIPOU3BOJHYIO JJISl UCCiieloBaHus (QYHKUUH, HAXOAUTh HAUOOJIBLINE U
HaVMEHBIINE 3HAYCHHUS (YHKLIUH; CTPOUTH rpadKu MHOTOYJIICHOB C
UCIIOJIb30BAaHUEM anmapara MaTeMAaTHYEeCKOrO0 aHalu3a; NPUMEHSTH
IIPOM3BOAHYIO  JUISl  HAxOXJEHHsS  HAWIydlIero peuieHus B
IPUKIIAHBIX, B TOM YHCJI€ COLUAIBHO-IKOHOMHUYECKUX U (PU3NUECKUX
3aJadax; HaXOAWUTh IUom@amM Hu 00BbEMBI (GUIYp € TOMOIIbIO
MHTETpalla; MIPUBOIUTH IIPUMEPBI MATEMATHUECKOTO MOJIEITMPOBAHUS C

noMoIIbio AuddepeHnanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh TMOHSATHSIMH: Tpapuk QyHKIUH, oOpaTHas
byHKIMSA, KOMIIO3UIUs (PYHKIMH, TruHEHas QyHKIUS, KBaApATUIHAS
¢yHkuus,  panMoHaimbHas — (QYHKOMSA,  CTENEeHHas  (QyHKIuS,
TpUroHOMeTpuueckue (yHKIUU, OOpaTHbBIE TPUTOHOMETPUUYECKUE
¢yHKIMU, TOKazaTeNnbHas M Jorapupmuueckas (yHKIHU; yYMEHHUE
CTpOUTH IrpauKu U3YUeHHBIX (DYHKIUH, BHIOIHATH MPEOOPa30BAHUS
rpadukoB  QyHKIOMIA, UCHONB30BaTh TpaduKH Uil  HU3YICHHS
MPOLIECCOB M 3aBUCUMOCTEMH, MPU PELICHUU 3a]a4 U3 APYTUX y4eOHBIX
IOpeMETOB M 3a7ad M3 pealbHOW JKM3HM; BBIpaXKaThb (QopMyliaMu
3aBUCHUMOCTH MEXIy BEIMYMHAMM, HCIONb30BATh CBONCTBA U
rpadukn QyHKIOUH A pemeHus ypaBHEHUH, HEPABEHCTB M 3a7ay C
napaMeTpamu; u300paxkaTh Ha KOOPJIWHATHON MJIOCKOCTH MHOXECTBA

pELICHUI YpaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3a/ladl Pa3HbIX TUIIOB (B TOM YHCIE Ha
IPOLIEHTHI, 10JIM U YacTH, Ha JABH)KEHHE, paboTy, CTOUMOCTb TOBAapOB
U YCIyr, HaJOTH, 33Ja4d W3 OOJACTH YIPaBJICHUS JUYHBIMH |
ceMEeWHbIMU (PUHAHCAMM); COCTABJIATH BBIPAKEHMs, YpaBHEHUS,
HEPaBEHCTBA M HMX CHUCTEMBbI II0 YCIOBUIO 33J1a4d, HCCIEN0BATH
IOJy4eHHOE PELICHHEe U OLEHUBATh IPaBON0I00HOCTh PE3yIbTATOB;
YMEHUE MOJEIHMPOBATH pEaJbHbIE CUTYallMM Ha S3BIKE MATEMaTUKH;
COCTABJIATh BBIPAXKCHUS, YPABHEHHUsI, HEPABEHCTBA U UX CUCTEMBI 110

YCJIOBUIO 3aaa4u, HUCCICI0BATH IMOCTPOCHHBIC MOACIN C




MCIIOJIb30BaHUEM ammapara aareOpbl, HHTEPIPETUPOBATH [1OJTY4EHHbII

pe3yiabTar

YMeHune omnepupoBaTh IMOHATUAMH: CpeIHEe apu(pMETHUYECKOe,
MearaHa, HauOoJbIllee M HaUMEHbIIIee 3HAUCHUS, pa3Max, AUCIIEePCHs,
CTaH/apTHOE OTKJIOHEHHE YMCIOBOIO Habopa; yMEHHME W3BIIEKaTh,
UHTEPIIPETUPOBATh MH(POPMAIIHIO, MPEACTABICHHYIO B TaOJHIAX, Ha
auarpaMmax, rpagukax, OTPaXKalollyl0 CBOMCTBA  PEaIbHBIX
MPOLIECCOB U SIBICHUI; MPEICTaBIsATh WH(GOPMAIUIO C TOMOIIBIO
TaONMI] U JAUarpamMM; HCCIIEI0OBAaTh CTATHCTHUYECKUE JTaHHBIE, B TOM
YyHuclie C TMpPUMEHEHUEM TrpapuuecKuX METOJOB M 3JIEKTPOHHBIX
CpeAcTB; rpadUYecKu HCCIEAOBAaTh COBMECTHBIE HAOIIOJACHUSA C

IMOMOIIbBIO JUArpaMM paCCCUBAHUS U JIMHEHHOM perpeccuu

YMeHue onepupoBaTh MOHATUSAMU: CIIyYalHBI ONBIT U CIlydallHOE
cOOBITHE, BEPOATHOCTb CIIy4allHOTO COOBITHS; YMEHHUE BBIUUCIITH
BEPOSITHOCTb C MCIIOJIb30BAaHUEM I'paUUECKUX METO/0B; NMPUMEHATh
(GOpMYIIBI CIIOKEHHSI U YMHOXKEHUSI BEPOSITHOCTEH, (POPMYITy TOTHOM
BEPOSATHOCTH, (opmyny bepHymiun, komOuHaTOpHbIE (AKTBl U
(GOpMyIbI; OIEHMBATH BEPOSITHOCTH PEANTBHBIX COOBITHIA; yMEHHE
OIEpUPOBATh IOHATUSAMU: ClIydaiiHas BEIMYMHA, DPACIPENCICHUE
BEPOSITHOCTEM,  MareMaTHM4eCKOEe  OXHMAAHWE,  JUCHEpPCUs U
CTaHJApTHOE  OTKJIOHEHUE  CIlydyallHOM  BeNWYMHBI,  (QYHKUUHU
pacupeneiieHusT W IUIOTHOCTH PAaBHOMEPHOIO, IIOKA3aTeIbHOIO U
HOPMAJIbHOI'O pAacHpeleieHU; YMEHHE HCIIONb30BaTh CBOMCTBA
U3YYEHHBIX pacCHpeiesIeHU JUisl PELICHMs 3a1ad; 3HAKOMCTBO C
HNOHATUSAMM:  3aKOH  OOJBIIMX  YHUCEN, METOAbl  BHIOOPOUHBIX
UCCJIEOBAHUM; YMEHHME IPUBOAMTH INPHUMEPHI IPOSBICHHUS 3aKOHA
OOJBIINX YUCENl B MPUPOJHBIX U OOLIECTBEHHBIX SIBJICHUSAX; YMEHUE
ONEpPUPOBATh  IIOHATUSAMM: COYETaHUE, IIEPECTaHOBKA, YHCIO
COYEeTaHUHM, 4YHMCIO IepecTaHoBOK; OuHOM HbloTOHa; yMeHue
NPUMEHATh KOMOHMHATOPHBIE (aKThl M PACCYKIEHHS ISl pEIICHUS
3a1a4; OLICHWBAaTh BEPOSITHOCTU pEaJIbHbIX COOBITUH; COCTaBIIAThH
BEPOSITHOCTHYIO ~ MOJEIb W  HMHTEPIPETUPOBATH  IOJYYEHHBIN

pe3yiabTar

YMeHue OIICPHUPOBATL IMOHATHAMMA: TOYKaA, IIpsAMasd, IMJIOCKOCTD,




IPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IJIOCKUM yrodi,
JIBYTPaHHBIA YroJ, TPEXTPAaHHBIA YToJl, CKpEHIMBAIOIINECs MpsMbIe,
NapauieTbHOCTh U MEPIIEHIUKYISIPHOCTD MPSIMBIX U MJIOCKOCTEH, Yo
MEXy MPSIMBIMHU, YTOJI MEXKIY MPSAMON U IMIOCKOCTHIO, YTOI MEXIY
IUIOCKOCTSIMH, PAacCTOSHUE OT TOYKU JO0 IUIOCKOCTH, PACCTOSHUE
MEXJy HpsIMBIMU, pPAacCTOSHUE MEXAY IIJIOCKOCTSAMHU; YMEHHUE
UCIOJIb30BaTh IPU PEIIEHUU 3aJa4 H3Y4YeHHbIE (AKThl U TEOPEMBI
IUTAHUMETPHH; YMEHHUE OIICHUBATh Pa3Mepbl 00BEKTOB OKPYKAIOIIETO
MHUpa;  CTPOMTh  MaT€MaTH4YeCKUE  MOJEIM C  [OMOIIBIO
FEOMETPUYECKUX TMOHATUN M BEIUYMH, PElIaTh CBS3aHHbIE C HUMH

IMPAaKTUYCCKUC 3aJa9un

10

YMeHue ornepupoBaTh MOHATUSAMU: TUIOMIAAb GUTYPBI, 00BEM UTYPHI,
MHOTOTPaHHUK, MIPaBWIbHBIN MHOTOTPaHHUK, CCUCHHUE
MHOTOTpaHHHKa, Ky0, mapajuielienuIe T, pu3ma, nupaMmuaa, Gurypa u
MOBEPXHOCTh BpAlICHUS, HWIMHIpP, KOHYyC, Iap, cdepa, IJIONIAIb
chephl, IUIOMIAAL TOBEPXHOCTH TMHPAMHIIBI, TPU3MBI, KOHYCA,
OWIMHAPA, O00béM Kyba, MPSAMOYTOJBHOTO IMapajuiesieuIie/a,
NUpaMUIbl, TPU3MBI, IWIMHApPA, KOHyca, Iapa, pa3BEépTKa
MOBEPXHOCTH, CEUCHUS KOHYCa W IWIMHJpPA, MMapaJljIeIbHBIC OCHU WU
OCHOBAHHIO, CEUEHHWE Iapa, IUIOCKOCTh, Kacaromasics chepsl,
MWIMHIPA, KOHYCa, YMCHHE CTPOUTh CEYCHHWE MHOTOTPAHHHKA,
n300pakaTh MHOTOTPaHHUKH, (DUTYPBI M TOBEPXHOCTH BpAIICHUS, UX
CCYCHHUS, B TOM YHCJIE C TIOMOIIBIO 3JIEKTPOHHBIX CPENICTB; YMEHUE
NPUMEHSTh CBOMCTBA TEOMETPUYECKHX (UTYp, CaMOCTOSITEIBHO
dbopMyIUpOBaTh  ONpeAeNieHUs H3ydaeMmblXx (uTryp, BBIABUTATH
THIIOTE3bl O CBOKMCTBaX W MpPH3HAKAX TIEOMETPUYECKHX (Uryp,
00OCHOBBIBATh ~ WJIM  ONPOBEprarb WX, YMEHHUE IPOBOIUTH
KIaccu(uKanuo QUryp 1Mo pa3jiMyHbIM I[PU3HAKAM, BBIOJIHATh

H€O6XOZ[I/IMI)I€ AOHNOJHHUTCIBHBIC ITIOCTPOCHUA

11

YMeHue OnepupoBaTh IMOHATUAMU: [JIBUKCHHUC B IIPOCTPAHCTBC,
napaJuIebHBIN IEPEeHOC, CHMMETPUS Ha TNIOCKOCTH U B IIPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue Moaoous, MmomoOHbIe (GUTYypHl; yMeHHe
pacro3HaBaTh paBHbIC U 1MO00HBIE (UTYPHI, B TOM YHCJIE B IPUPOJIE,

HCKYCCTBEC, apXUTCKTYPC; UCIIOJIb30BATh TCOMCTPHUYCCKUC OTHOIICHUA




pu pClICHUU 3aaa4Y; HAXOAUTb I'COMCTPHUYCCKHUEC BCIMYMHBL (I[J'II/IHa,
yroj, IUIomIaab, 00bEM) HPH PEUICHUH 3a1ad W3 APYIHX y4COHBIX
Ope/IMETOB W W3  peajbHOM  JKU3HU, YMCHHE  BBIYHCISTH
reOMETPUYECKUE BEIMYHHBI (IJIMHA, YTOJI, TUIOIIa (b, 00BEM, TUIOMIA/h
MOBEPXHOCTH), UCTONB3YSl M3y4eHHBIE (OPMYIJBI U METOIbI, B TOM
YHUCIIC: IJIomanb IMOBCPXHOCTHU nmupamMuabl, IIPU3MBbI, KOHYCa,
MWIMHApPA, TUIOmanab cdepbl; 00bEM Kyba, NPSIMOYTOJIHHOTO
napajuieienuneaa, MApaMuapl, MPU3MBbI, LWIMHAPA, KOHyCa, IIapa;

YMCHHUEC HAXOANUTh OTHOIICHUC 00BEMOB HOI[O6HBIX (1)I/Il"yp

12

VYmMmenne ONCprupoOBaTh IIOHATUAMMU: MpsAMOYTroJibHas CUCTEMAa
KOOpJAuHAaT, BCKTOpP, KOOpAMHATBI TOYKH, KOOPAWHATHEI BCKTOpA,
CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOpAa Ha YHUCIIO, Pa3IOKECHUE
BEKTOpa 1O 0a3ucy, CKaJspHOE IMPOM3BEICHHE, BEKTOPHOEC
NPOM3BEICHUE, YTOJI MEXIy BEKTOPAaMH; YMEHHUE HCIIOIb30BaTh
BeKTOpHBII\/JI u KOOp[[I/IHaTHI)If/'I METOA IJId PCIICHUA T'COMETPUUCCKUX

3a/1a4 U 3a/1a4 IpYTuX y4eOHbIX MPEIMETOB

13

YMenue BbIOMpaTh NOIXOIAIIMIA METOA JJisi peIleHus 3a/Jayi;
MOHUMAHWE 3HAYUMOCTH MATEMAaTHKA B M3YyYCHUHM MPUPOIHBIX U
OOLIECTBEHHBIX IMPOLIECCOB M SIBICHUI; yMEHHE paclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMaTHKHU B MCKYCCTBE, YMEHHUE MPHUBOAHUTH
OpUMepbl MaTEMaTUYECKHX OTKPBITHH POCCHIMCKOW W MHUPOBOI

MaTE€MaTHYECKON HayKH




HEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, ITPOBEPAEMbBIX
HA EI'D IO MATEMATHUKE

IIpoBepsieMblii 3JIeMeHT ColepPKAHUA

Kon

1 Hucna v BBIYUCICHUS

1.1 Harypanbnsie u niensie uncna. [Ipu3Haku JeMMMOCTH HETbIX YUCE

12 Panmonansubie uynciia. OOBIKHOBEHHBIC U JCCSITHYHBIC TPOOH, TPOIICHTHI,
' OecKOHEUYHbIE IEPUOANYECKUE IPOOH

13 Apudmernueckuii  KOpeHb HATypajdbHOW creneHH. JleHcTBUS ¢
' apu(pMeTUYECKUMHU KOPHSIMH HaTypalbHON CTETIEHH

1.4 Crenenr ¢ 1menbiM  mokazareineM. CTeneHb ¢ palMOHAIBHBIM
' nokasareneM. CBOWCTBa CTENEHU

15 CuHyc, KOCHMHYC UM TaHTE€HC YHCIOBOTO aprymMeHTa. ApKCHHYC,
' ApPKKOCHUHYC, apKTaHT'€HC YMCIIOBOr0 apryMeHTa

1.6 Jlorapudm ugucna. /lecaTndnbie U HATYpaJIbHBIE JTOTapUPMBI

JlencTBUATENbHBIE qucna. Apudmernueckue Olepanuu c
1.7 NEHCTBUTENbHBIMU YHCIaMH. [IpuOmkEHHBIC BBIYUCIICHHS, NpaBUIa
OKpPYIJIEHUS, IPUKUJKA U OLIEHKA Pe3yJibTaTa BEIUUCICHUN

1.8 [IpeoOpa3zoBanue BeIpaKeHUI

1.9 KommiekcHbie uncna
2 VYpaBHEHHUs U HEpABEHCTBA

2.1 [enbie 1 1poOHO-palIMOHANBHBIE YPABHEHHS

2.2 WppanmonaibHble ypaBHEHUS

23 Tpuronomerpuuecke ypaBHEHUs

2.4 [TokazarenbHbIe U IOTapuPMUIECKIE YPaBHEHUS

2.5 Lenble 1 1poOHO-pallOHATbHBIE HEPABEHCTBA

2.6 HppannonaiibHbie HEPABEHCTBA

2.7 [TokazarenbHbIe U TorapupMUIECKIE HEPABEHCTBA

2.8 TpuronomeTpuuecke HepaBeHCTBA

2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB




2.10

ypaBHCHI/IH, HCPAaBCHCTBA U CUCTCMEI C IIapaMCTpaMu

2.11 Martpuua cucTeMbl IMHEWHBIX YpaBHEHUU. OnpeaenuTenb MaTpULbI
3 Oyukuuu u rpadpuku
Oyuknmst, crnocoObl 3amanus QyHknun. ['padpuk (yHknmu. BzammuO
3.1 oOparnbie ¢yHkiuu. YErHbie u Heu€THble (yHKUMU. [lepuoanueckue
byHKIIUN
Obnacte ompeneneHUss M MHOXKECTBO 3HaueHW Qynkuuu. Hynu
19 GyHKITUH. [TpomexyTku 3HaKOMOCTOSIHCTBA. [IpomexyTku
MOHOTOHHOCTH (YHKIIUU. MaKCUMyMBI W MHUHHUMYMBI (DYHKIIHH.
HauGonbiiee u HanMmeHblliee 3HaUeHne QYHKIUU Ha IIPOMEKYTKE
13 CrenenHass QYHKIHS C HATypalbHBIM W IEJBIM IOKa3zarenem. EE
cBoiicTBa u rpaduk. CBoiicTBa U rpaduK KOPHS 7-0i CTENEHU
34 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [TokazarenpHas u norapudmuueckas GpyHKINUU, UX CBOMCTBA U rpaduku
16 Touku paspeiBa. AcumnToTsl rpadukoB QyHkiuil. CoiicTBa QyHKUUH,
HEIPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33JaHUS [TOCIIEIOBATEILHOCTEN
18 Apudmerndeckas U reoMerpuueckas mnporpeccun. Dopmyiia CIIOKHBIX
MIPOLIEHTOB
4 Havana matemaTuyeckoro anaiamza
4.1 [TpousBonnas ¢ynkiuu. [Ipou3BoaHbIE 371eMEHTAPHBIX (PYHKIIHIA
[IpumeHenne  MPOWM3BOAHOM K  HCCIENOBaHUIO  (QYHKOHMA  Ha
4.2 MOHOTOHHOCTh M JKCTpeMyMbl. Haxoxkaenwe HaumOOJIbIIEr0 U
HAaUMEHBIIETO 3HAUCHUS (YHKITUU HA OTPE3KE
4.3 [TepBooOpasnas. MuaTerpan
5 MHoxecTBa U JOTUKA
5.1 MHoxecTBO, onepanuu HajJ MHOKecTBaMu. Juarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka




I'eomeTpus

7.1 @urypsl Ha MIIOCKOCTH

7.2 [IpsiMbIe ¥ TIIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHH1uKA

7.4 Tena u MOBEpXHOCTH BpAILICHUS

7.5 Koopaunatsl u BEKTOpBI




YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

10 kiace

Maremaruka: anreOpa M Hauyaja MaTEMaTHYECKOrO aHaju3a, T'E€OMETPHA.
AnreOpa u Havanma MareMmaruueckoro ananmuza. 10-11 krjacc, yrinyOneHHbIN
ypoBeHb/ AnumoB 1. A., Komsarun FO.M., TkaueBa M.B. u ap., [IpocBemienue.
11 xnace

Martemaruka: anrebpa W Hayaila MaTeMaTHYECKOTO aHaIW3a, TEOMETPHS.
Anre6pa u Hauyanma matemartmueckoro anamusa. 10-11 kmacc, yrayOneHHBII
ypoBens/ AmumoB L A., Konsruna FO.M., TkaueBa M.B. u np., [IpocBemenue.

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

1. H.E. ®egopoBa, M.B. TkaueBa. Marematuka: AnreOpa u Havana
MaTEMATUYECKOro aHanusa», «['eomerpus». MeTtoanueckue peKOMEHIAUNU K
y4eOHUKY.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

1. Enmmaas xkomneknus 1M(POBBIX  00pa3oBaTEeIbHBIX  PECYPCOB -
http://schoolcollection.edu.ru/

2. Komymekuuss  KHUI,  BHUACO-JIEKUUH, MNOAOOpPKAa  3aHUMATEIbHBIX
MatreMaTtndecknx (pakToB. MHGOpManus 06 onuMmnragax, HAydHBIX MIKOJIAX 10
MareMaruke. Menuareka - http://www.math.ru

3. Odbunmaneuseiii cait EI'D - http://www.ege.edu.ru/

4. OTKpbITHIN OaHK 3a7aHui 0 MaTeMatuke - http://mathege.ru

5. Karanor Poccuiickoro oo6meo0Opa3zoBatensHoro Iloprama. IlpenmeTHbie
pazienbl «Marematukay, «Anrebdpay, «I"eomeTpusi»
http://window.edu.ru/window/catalog

6. Poccuiickast anextpoHHas mkona - https://resh.edu.ru/about



