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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.



[UDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHWA  YUYEBHOI'O
KYPCA «AJITEBPA U HAYAJIA MATEMATHUYECKOI'O
AHAJIM3A»  (YIJIVBJIEHHBIMI YPOBEHb) HA  VPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBLIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHPOBAHHOCTh TPAXKTAHCKON IMO3MIIMK OO0YyYaIOIMIEToCs Kak
aKTUBHOIO W  OTBETCTBEHHOI'O WIEHAa POCCHUHCKOro  OOIIECTBa,
MPEJCTAaBICHHE O MaTEeMaTUYeCKHX OCHOBaX (hYHKIIMOHHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBICHUW, NPOIEAYp TPaKTAHCKOTO OOIIECTBA
(BBIOOpPBI, OMpPOCHI W  APYro€), YMEHUE B3aUMOJECUCTBOBATh C
COITMAJILHBIMA HHCTHUTYTaMH B COOTBETCTBHM C HX (QYHKUMSIMU U
Ha3HAUYCHUEM,;

2) NIaTPUOTHUYECKOT0 BOCIIUTAHMSA:

c(hOPMHPOBAHHOCTh POCCHUHCKOW TPAXKIAHCKOH WICHTHYHOCTH,
YBOKEHHUS K TIPOILIOMY U HACTOAIIEMY POCCUMCKONW MaTeMaTHKH,
IICHHOCTHOE OTHOIICHWE K JOCTHKEHHUSM POCCUHCKHUX MATEMaTHUKOB W
POCCHUICKON MaTeMaTUYE€CKOM IIKOJIbI, UCIIOJI30BAHUE ITUX JOCTHKEHUN
B JIPYTUX HayKaX, TEXHOJIOTUAX, C(hepax SKOHOMUKHU;

3) AYXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

OCO3HAHME  JOYXOBHBIX  I[EHHOCTEM  POCCHUIMCKOr0  Hapoja,
c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMS, dTUUYECKOTO TMOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTH)KEHUM HayKu |
NEeATEeNIbHOCThI0 Y4YEHOTO, OCO3HAHME JIMYHOIO BKJIAJa B TMOCTPOCHUE
YCTOMUYMBOTO OyIYIIETO;

4) 3¢TeTH4eCKOT0 BOCIIUTAHMS

ACTETUYECKOE  OTHOLICHHME K  MHUpPY, BKIHOYasg  ICTETUKY
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, peIICHUH,
pacCcy X JeHUW, BOCHPUUMYUBOCTh K MATEMaTHYECKUM  acCleKTaM
Pa3JIMYHBIX BUJIOB UCKYCCTBA;

5) pu3uUecKoro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTh YMEHHS MPUMEHSATh MaTeMaTHUYECKUE 3HAHUS B
MHTEpecax 3/I0poBOro u Oe3omacHOro obOpasza >KWU3HH, OTBETCTBEHHOE
OTHOIIICHUE K CBOEMY 310POBBIO (3mopoBoe MUTaHKeE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATHHA U OT/ABIXA, PETYISApHAs Gpu3ndeckas



aKTUBHOCTH),  (DM3UYECKOE  COBEPIICHCTBOBAHWE TMPU  3AHATHUAX
CIIOPTHUBHO-03/I0POBUTEIHHON JIEATETLHOCTBIO;

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHUE LIEHHOCTU TPYIOII00Us, UHTEPEC K
pasnuyHBIM cdepamM MPOPECCHOHATBHON NEATeIbHOCTH, CBSI3aHHBIM C
MaTeMaTUKOW W €€ TPWIOKCHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIN
BBIOOp OymyIien mpodeccun u peaaTnu30BhIBaTh COOCTBEHHBIC )KN3HCHHBIE
JIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTEMaTHUYECKOMY 00pa30BaHUIO U
caM0oOOpa30BaHUIO Ha TNPOTHKEHUHM BCEH JKU3HU, TOTOBHOCTh K
AKTUBHOMY YYaCTHIO B PCIICHUU MPAKTHUECKUX 3a7a9 MaTeMaTHYCCKOM
HaIPaBJICHHOCTH;

7) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh  JIKOJIOTUYECKOM  KYJIbTYypbl, TMOHMMAaHHE
BIIUSHUSL ~ COIMATIbHO-)KOHOMUYECKUX  MPOIECCOB HA  COCTOSTHUE
MPUPOTHON U COIMAIBHOM Cpelbl, OCO3HAHWE TIIOOATFHOTO XapakTepa
HKOJIOTHICCKUX MPOOJIeM, OpPUEHTAITNS Ha MPUMEHECHHE MaTEMaTHYECKUX
3HAHWM JJI9  pelieHus 3a7ad B 00JIaCTU OKpY’Karollell  cpenpl,
MJJAHUPOBAHKE TMOCTYNKOB M OLIEHKU MX BO3MOKHBIX TMOCIEICTBUM IS
OKPYXKaIOIEeH CpeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PCHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pPa3BUTHS HAayKU U OOIIECTBEHHOW MPAKTHKH,
MOHUMAHUE MaTEMaTUYECKOM HayKu Kak c@epbl 4YeloBEYECKON
NEATENHPHOCTH, JTalmoOB €€ pa3BUTHUA W 3HAYAMOCTH IS Pa3BUTHUS
[IMBWJIN3AIMHN, OBJAJCHUE SI3bIKOM MaTEeMaTUKH W MaTeMaTHYCCKON
KYJbTYpOH KakK Cpe/CTBOM IMO3HAHUS MHpPA, TOTOBHOCTH OCYIIECTBIISThH
MPOEKTHYI0 M HUCCJEN0BATENBCKYIO JEATeIbHOCTh WHIWBUIYAIbHO U B
rpymre.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicTBUSA

ba3oBble JJornyeckue JeicTBUA:

BBISIBJISITH W XAPAaKTEPU30BATh  CYILIECTBEHHBIE  MPU3HAKH
MaTeMaTHYECKUX OOBEKTOB, MOHATHN, OTHOIICHUH MEXIY MOHITHSIMH,
(bOopMyIUPOBATh OMPECICHUS TOHATHH, YCTAaHABIMBATH CYIICCTBEHHBIN
MPU3HAK KJIacCU(PUKAIIMK, OCHOBAaHUSA sl OOOOIIEHUS W CpaBHEHUS,
KPUTEPUU MMPOBOJUMOTO aHAJIN3A;



BOCIPUHUMATh, (POPMYIHPOBATH M MPEOOPA3OBBIBATH CYXKICHHUS:
YTBEPAWTEIbHBIE W OTPUIATC/IbHBIC, CIMHWYHBIC, YAaCTHBIC W OOIIHe,
YCIIOBHBIE;

BBISIBIIATH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSA3U W
mpoTUBOpeYHss B (paKkTax, MAaHHBIX, HAONIOACHUSIX W YTBEPKICHUSX,
npejjiaraTh ~ KpUTEPUM Ui BBISIBJICHUS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEYUNI;

JieaTh BBIBOJBI C UCTOJIb30BAHUEM 3aKOHOB JIOTHKH, JISTyKTUBHBIX
Y UHAYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIIFOUEHH 110 aHAIOTUH;

MPOBOJIUTh CAMOCTOSITEJIbHO JOKAa3aTeIbCTBA MAaTEMaTHYECKUX
YTBEPKICHUH (TIPSIMBIE M OT TIPOTUBHOTO), BRICTPAUBATh apTyMEHTAITHIO,
MPUBOJAUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIE
CY’KJICHUS U BBIBOJIBL;

BBIOMpATh CHOCOO pemieHuss ydeOHOM 3amaud  (CpaBHUBATH
HECKOJIbKO BAapUaHTOB PELICHUs, BBIOMPATh HanOoJiee MOIXOSAIINA C
Y4ETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble uccienoBareJbcKie 1eHCTBUA:

WCIIOJIb30BaTh BOIMPOCHI KaK HCCIEAOBATEIbCKUN HUHCTPYMEHT
nmo3HaHus, (OPMYJIUPOBATH BOIMPOCH, (PUKCHUPYIOIINE MPOTHUBOPEUUE,
npo0biieMy, yCTaHABIMBATh UCKOMOE M JIaHHOE, (JOPMUPOBATH THIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

MPOBOJIUTH  CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIM  DKCIIEPUMEHT,
UCCIIEIOBAaHUE [0 YCTAHOBJIEHHIO OCOOCHHOCTEM MaTeMaTU4ecKoro
00BEKTa, SBJIECHMS, TMPOLECCA, BBIBICHUIO 3aBHCHUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOATENbHO  (OopMyIupoBaTh OOOOIIEHUS W BBIBOJBI IO
pe3ynbTaTaM TMPOBEAEHHOTO HAOJIOJIEHUs, HWCCIIEeIOBAaHUs, OIICHUBATH
JOCTOBEPHOCTH MOJYYEHHBIX PE3YyIbTaTOB, BBIBOJOB U 0000ILECHNUI;

MIPOTHO3UPOBATh BO3MOXHOE pa3BUTUE IIpollecca, a TaKxKe
BBIJIBUTATh MPEJIIOJIOKEHUS O €70 PA3BUTUU B HOBBIX YCIIOBHSIX.

Pabora c nnpopmanmueii:

BBISIBIIATH JA€PUIUTHE MH(OpPMAIUHU, JAHHBIX, HEOOXOJIUMBIX IS
OTBETA Ha BOIMIPOC U JIJISl pELICHUS 3a/1a4K;

BBEIOMpPATh WH(OpPMAIMI0O W3 HWCTOYHHKOB PA3IMYHBIX THIIOB,
aHAIM3UPOBaTh, CHCTEMATU3UPOBATh U UHTEPIIPETUPOBATH UHPOPMAIIHIO
Pa3IUYHBIX BUJOB U (POPM MPEACTABICHHUS;

CTPYKTYpUpPOBaTh WH(OpMAIUIO, MPEACTABIATh €€ B Pa3IMUHBIX
dbopMax, WILTIOCTPUPOBATH TPadUIECKY;



OLICHUBATh  HAJAEXKHOCTb HMHPOPMALMH IO  CAMOCTOSTEIBHO
chOpMyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHBEpPCaJIbHbIe Y4eOHbIE AeHCTBUS

OO0wmenne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXKACHUS B COOTBETCTBUU C
YCIOBUSIMU U LEISIMHU OOLIEHMUSI, SICHO, TOUHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M IIMCBMEHHBIX TEKCTax, AaBaTh MOSICHEHUS I10
XOZly PELIeHUS 3a4a41, KOMMEHTHPOBATH MOJIYYEHHBIN PE3YIIbTAT;

B X0J1e 00CYKJICHHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOit
TEMBbI, IPOOJIEMBI, pelIaeMoil 3aJauu, BbICKAa3blBaTh WJIEU, HAllCJICHHbIE
Ha I[IOMCK PEIICHUA, COIOCTABIATH CBOM CYXKICHUSA C CYXICHUAMU
APYTUX YYaCTHUKOB JAMajora, OOHapy>KMBaTh pa3iM4M€ U CXOJICTBO
MO3UINI, B KOpPpEeKTHOW (opme (GopMyaupoBaTh pa3HOINIACUSA, CBOU
BO3PAKECHUS;

IIPEACTABIIATh PE3yJbTaThl PEIICHUA 3a4add, DSKCIIEPUMEHTA,
UCCIIEIOBaHMs,  IPOEKTa, CaMOCTOSATENbHO  BbIOMpaTh  (opmaT
BBICTYIUICHHS C y4ETOM 3a/1a4 MPE3CHTAIIMU U OCOOEHHOCTEN ay TUTOPUH.

PeryasiTuBHbIE YyHUBEpPCAJIbHbIEC YUeOHbIE 1elCTBUS

Camoopranusanmusi:

COCTaBJISATh IUIAH, aJTOPUTM pEIICHUs 3aJadd, BbIOUpATH CIOCOO
pemieHuss ¢ y4€TOM  HUMEIOUIUMXCS  PECYpCOB U COOCTBEHHBIX
BO3MOXHOCTEH, AapryMEHTHPOBATb M KOPPEKTUPOBATH BapHaHTHI
penieHuii ¢ yaéToMm HOBOM MH(GOpMAaIUU.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

BJIaJICTh HABBIKAMM TO3HABATEIBHON pedIEKCMU KaK OCO3HAHUS
COBEPIIAEMBbIX JCHUCTBUM U MBICIUTEIIBHBIX MPOIECCOB, UX PE3YIHTATOB,
BIIAJIETh CHOCO0AMU  CaMONPOBEPKH, CAMOKOHTpOJISI TMpolecca U
pe3yJabpTara peleHnus MaTeEMaTUIECKOM 3a/1auu;

MPEABUNIETh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYThH MPU PEIICHUU
3a/1a4d, BHOCUTHb KOPPEKTUBBI B JICSITEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITEBCTB, TAHHBIX, HAMJICHHBIX OITUOOK, BHISBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJIbTATa IEIN U YCIOBUAM, OOBICHSThH
MIPUYUHBI JTOCTHKEHUS WM HEAOCTHXKEHUSI PE3YJIbTAaTOB AEATEIbHOCTH,
HaxXOJIUTh OMMOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eSITEJIbHOCTD:



MOHUMATh W  WCIOJB30BaTh NPEHMYIIECTBA KOMAHAHOW W
WHIUBUyaAIbHOW pabOTHl MPU pEIIeHUH YYeOHBIX 3a/ad, MPUHUMATh
1eJb  COBMECTHOW  JCSATENBHOCTH, IUIAHUPOBATH  OpPraHU3AIMIO
COBMECTHOM pabOThl, pacrpeaeiiarb BUIb paldOT, JAOroBapuUBaThCS,
oOCy)XmaTh TIpoOIleCC ®  pPe3yJbTaT paboThl, 0000IaTh MHEHHS
HECKOJIBKUX JIOJICH;

y4acTBOBaTh B TPYMIIOBBIX Gopmax paboTHl (0OCYXIeHHs, 0OMEeH
MHEHUN, «MO3TOBBIE IITYPMbD» U UHBIE), BBITIOJIHATH CBOIO YaCTh PadOThHI
U KOOPJUHUPOBATH CBOU JCHCTBUS C JPYTMMH WICHAMH KOMAaHJBbI,
OIICHMBATh Ka4eCTBO CBOETO BKJAJa B OOIIUI MPOAYKT MO KPUTEPHSM,
c(hopMyTUPOBAHHBIM YIACTHHKAMHU B3aUMOICHCTBUSI.

HHPEAMETHBIE PE3YJIBTATDBI

K xoumy o0ydenuss B 10 kijacce o0OydarOIMCS MOJXYIUT
CJIeIyIOlMe TPEIMETHbIE PE3yJIbTaThl MO OTACIbHBIM TemaM pabodeit
nporpaMMbl  y4eOHOTO Kypca «Airedpa M Hadanda MaTeMaTHYecKOTro
aHaIu3a»:

Yuciaa 1 BbIYUCTICHUSA:

CBOOOJHO  OMEpUPOBATh TMOHSATUSMHU: PALMOHAIBHOE  YHCIIO,
OeckoHeuHas eproarndecKas 1po0b, MPOLEHTHI, UPPALMOHAIBHOE YUCIIO,
MHOXKECTBA PAUHOHAIBHBIX W  JCHUCTBUTEIBHBIX YHCEI, MOJIYJb
JICUCTBUTEIILHOTO YMCIIA;

MPUMEHSTH TPOOHU U MPOLICHTHI JUIsl PEIICHUs MPUKIIATHBIX 3a/1a4 U3
PAa3IMYHBIX OTPACIIEH 3HAHUU U PEATIbHOU KU3HU;

MIPUMEHATh TPUOIMKEHHBIC BBIYUCICHUS, TPaBWIA OKPYIJICHHS,
MPUKUAKY U OLICHKY Pe3yJIbTaTa BHIUYMCICHU;

cBOOOHO OMEPUPOBATH OHATUEM: CTETICHb C IEJIBIM MOKa3aTemeM,
MCIIOJIB30BATh MOJAXOAIIYI0 (POPMY 3alKCH JIEUCTBUTEIBHBIX YUCEN IS
pelIeHUs MPAKTUYECKUX 3a7a4 U PEICTABICHUS JaHHbIX;

CBOOOJHO OIEPUPOBATH IOHATHEM: apU(DMETHUCCKUN KOPCHD
HATYpPAJIbHOMN CTEIICHU;

CBOOOJTHO OMNEPUPOBATH TMOHSATHUEM: CTENEHb C PalMOHAIBHBIM
MOKA3aTeJeM;

CBOOOJTHO OMIEPUPOBATH MOHATUSIMU: JIOTapU(dM YKCIIa, TECATUYHBIC
Y HaTypajbHbIC JIOTapU(MBbIL;

CBOOOJHO OMNEPUPOBATH MOHATHUSMH: CHHYC, KOCHMHYC, TaHTCHC,
KOTAHT'€HC YHCIIOBOI'O apryMEHTa;



ONEPUPOBATh IOHATHSIMHU: APKCUHYC, APKKOCHHYC W apKTAHTEHC
YUCIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA:

CBOOO/JIHO ONEpUPOBAaTh MOHATHSIMH: TOXAECTBO, YpaBHEHHUE,
HEpPAaBEHCTBO, PABHOCWIBHBIE YpPAaBHEHHs W yPaBHEHUA-CIEACTBUS,
PAaBHOCHJIbHBIE HEPABEHCTBA;

MPUMEHSTH Pa3INYHbIe METOIbI PEIICHHS PaIlMOHATIBHBIX U JPOOHO-
palMOHAIBHBIX YPABHEHUM, IPUMEHATH METOJ MHTEPBAJIOB ISl PELLICHUS
HEPABEHCTB;

CBOOOJHO OMNEpPHPOBATh TMOHSATHUSMHU: MHOTOWIEH OT OJHOMI
NEPEeMEHHON, MHOTOWIEH C UeNbIMH  KO3(pPUIIMEHTaAMH, KOPHH
MHOI'OYJICHa, IPUMEHATh [JEJICHUE MHOIOYJIEHa Ha MHOTOWIEH C
OCTaTKOM, TeopeMy besy u reopemy Buera juis pelienus 3anay;

CBOOOJIHO  ONEpUPOBaTh  MOHATUSAMHU:  CUCTEMa  JIMHEHHBIX
YpPaBHEHHM, MAaTpHUIA, ONPEACIUTENbr MATpULBl 2 X 2 U €ro
TEOMETPUYECKHUM CMBICI, MCIOJIB30BATh CBOMCTBA ONpENENuTeNns 2 X 2
IUIsl BBIYUCIICHUS €0 3HAY€HUs, IPUMEHATH ONIPEACIIUTENN U PELICHUS
CUCTEMBI JIMHEVHBIX YPAaBHEHUH, MOJEIUPOBATH PEAJbHBIC CUTYallUU C
IIOMOLIBIO CUCTEMBI JIMHEHUHBIX YPAaBHEHUM, UCCIIEN0BATh IIOCTPOCHHBIE
MOJEIN C TOMOIIBID MAaTpPULl M ONPENEIIUTENICH, WHTEPIPETUPOBATH
ITOJTyYEHHBIA PE3yJIbTaT;

HCIIOJIb30BaTh CBOWCTBA JIEUCTBUN C KOPHIMHU AJIs peoOpa3oBaHuUs
BBIPAKCHU;

BBINIOJIHATH MPE0OPA30BAHMS YMCIOBBIX BBIPAXKEHUH, COJAEPIKALIUX
CTEIICHH C PallMOHAJIBHBIM I1I0KA3aTENIEM;

UCIIONIb30BaTh  CBOMCTBA JorapumMoB [uisl  mpeoOpa3oBaHUs
norapu(MHUUECKUX BBIPAKECHH;

cBOOOTHO ONIEPUPOBATH MOHATHSIMMU: VppaloOHaIbHBIE,
MOKa3aTelIbHbIE U JIOTapu(PMHUUECKUE YPAaBHEHUS, HAXOUTh UX PEUICHUS
C IIOMOIIbIO PAaBHOCWIBHBIX IIEPEXOAOB WM OCYILECTBIISAA IPOBEPKY
KOpHEWN;

IPUMEHSTh OCHOBHBIE TpPUIOHOMETpUYECKHE (OPMYJIbI IS
npeoOpa30BaHUs TPUTOHOMETPUUECKUX BhIPAKEHUM;

CBOOOMHO  OMEpUpPOBaTH  TOHATHEM:  TPUTOHOMETPUUYECKOE
ypaBHEHUE, MPUMEHITb HEOoOXOAuMble (QOpMYJbl AJi  pPEUICHUS
OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHUM;



MOJIETTUPOBATh PEANbHBIE CUTYallUH Ha S3BIKE alreOpbl, COCTABISATh
BBIpQXEHUS, ypAaBHEHUS, HEPABEHCTBA IO YCIOBHIO 33/1a4H, UCCIIEOBATh
MIOCTPOEHHBIE MOJIEJIN C UCIOIb30BAaHUEM arlrapara ajareopsl.

DOyHKUUMA U TPaPuKU:

CcBOOOJHO OMEPUPOBATH MOHATUAMU: (YHKIUS, CIIOCOOBI 3aJaHMS
byHKIIUHM, B3aNMHO 00paTHbIe (QYHKIIMK, KOMITO3UIUS (PYHKIIHH, Tpaduk
GyHKIIUM, BBIIONHATH JJIEMEHTapHbIE TpeoOpazoBaHusi TpaduKoOB
bynxmii;

CBOOO/JIHO ONEpUPOBATh MOHATUAMH: O0JAaCTh OIpPENEICHUsS MU
MHOKECTBO 3HA4YeHUH (YHKIUH, HYId GYHKIUH, [TPOMEKYTKH
3HAKOIIOCTOSIHCTBA,;

CBOOO/IHO ONEPUPOBAThH MOHATUAMU: YETHBIE U HEUETHBIE (DYHKIUH,
nepuoanueckue (QyHKIUH, MPOMEKYTKM MOHOTOHHOCTU (YHKIUH,
MakCUMyMbl M MUHUMYMbl (PYHKIMH, HauOOJIbLIeE W HaWMEHbLIEe
3HaYeHUE (PYHKIINU HA TIPOMEXKYTKE;

CBOOOJHO OMEpUpPOBaTH TOHATUSAMU: CTENEHHAas (QYHKIHUS C
HaTypaJIbHBIM U LENbIM IOKa3aTeseM, rpauk cTerneHHOW (yHKUIUU C
HaTypaJbHBIM U LEJIBbIM NOKa3aTenaeM, TpaduK KOpHS N-Oi CTENEHU Kak
(GyHKIIUM 00paTHOM CTENEHU ¢ HaTypalbHBIM IIOKA3aTEIIEM;

OTIEpUPOBATh TOHATHUSAMH: JHUHEHHAs, KBaapaTuyHas U APOOHO-
JUHEeWHAass (QYHKIHWH, BBIIOTHATH DIEMEHTApHOE HWCCIEAOBaHUE U
MOCTPOEHHUE UX I'Pa(UKOB;

CBOOOZIHO  OmepupoBaThb  MOHATHSAMH:  IOKa3aTelbHas U
norapudmuueckas GyHKINH, UX CBOWCTBA U rpaUKH, HUCIOIH30BATh UX
rpaduKy 15 peIIeHs YPaBHEHHUIA;

CBOOOJIHO  ONEpUPOBaTh  MNOHATUAMM:  TPUTOHOMETPHYECKAS
OKpPY>KHOCTb, ONPECIICHUE TPUTOHOMETPUUECKUX (PYHKIMHA YHCIOBOIO
apTryMEHTa;

MCIIONB30BaTh rpaduku (GyHKIUNA JJIS MCCIIETOBAHUS MPOLIECCOB U
3aBHCHUMOCTEH MpU PEIIeHUU 3aad U3 APYrHX y4eOHBIX IPEIMETOB U
peaibHOM  U3HHU, BbIpaXaTh (OpPMyJIaMU 3aBUCUMOCTH  MEXIY
BEJIMYMHAMU;

Hauajna maTeMaTH4eCKOro aHajamu3a:

CBOOOZIHO  OMEpUpOBaTh  MOHATHUSMHU:  apuPMETHUECKas |
reoMeTpuyecKkas nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpruuecKast
nporpeccusi, JUHEHHBIA U 3KCIOHEHIIUAIBHBIN pocT, (OpMyJia CIOKHBIX
MPOLIEHTOB, UMETh MPEJCTABICHNE O KOHCTAHTE;



WCIIOJIB30BaTh TMPOTPECCHU JJIS  PEUICHUS peadbHBIX 3a1ad
MPUKIATHOTO XapaKTepa;

CBOOOJTHO  OINEpPUPOBATH  MOHATHSMHU:  IOCJIEIOBATEIHLHOCTD,
CIOCcOO0BI 3aJlaHUs TTOCIIEIOBATEIBHOCTEH, MOHOTOHHBIE M OTPaHUYEHHBIC
MOCJICTIOBATEIFHOCTH, TIOHUMATh OCHOBBI 3apOXKIACHUS MaTEMaTHIECKOTO
aHaJlM3a Kak aHaJIn3a OECKOHEYHO MaJIbIX;

CBOOOJHO OIEPUPOBATh TOHATHSAMHU: HENPEPHIBHBIC (DYHKITHH,
TOYKH pa3pbiBa rpaduka PyHKIUU, ACUMOTOTHI Trpaduka GyHKINU;

CBOOOJTHO OMNEpPUPOBaTh MOHATHEM: (YHKIHMS, HEMpEpbIBHAS Ha
OTpe3Ke, MPUMEHSITh CBOWMCTBAa HEMPEPBIBHBIX (YHKIHMHA 71 PEIICHUS
3amad;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: TIEPBasi U BTOPasi MPOU3BOIHBIC
dbyHKIMH, KacaTelnbHas K rpaduky QyHKIUY;

BBIYMCIIATh TPOU3BOJHBIE CYMMBI, TNPOU3BEICHUS, YACTHOTO H
KOMITO3HMIIMK ABYX (YHKIIUHA, 3HATh MPOM3BOAHBIC SJIEMEHTAPHBIX
dynxumii;

UCIIOJIb30BaTh ~ TEOMETPUYECKUA U (U3MYECKUHA  CMBICIH
MIPOU3BOIHOM IS pELICHUs 3a]1ay.

MHoxecTBa U JIOTHUKA:

CBOOOJHO OTNEPHUPOBATH MOHITHSAMHU: MHOXKECTBO, OIEpaIlliyd Haj
MHOECTBAMU;

HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JJis ONMUCAHUS
peaNbHBIX TMPOIECCOB M SIBJICHUM, MPU PEIICHUU 3ajad M3 JAPYyTHUX
y4eOHBIX MPEMETOB;

cBOOOZIHO OMEpUpOBaTh TMOHSATHUSAMHU: OTpEJCIICHHEe, Teopema,
ypaBHEHUE-CIIE/ICTBUE, CBOMCTBO MaTEeMaTU4YeCKOro o0BeKTa,
JI0Ka3aTebCTBO, PABHOCUIIbHBIC YPABHEHUS U HEPABEHCTBA.

K xonmy ob6ydsenns B 11 kiacce oOy4aromuiicss MOTYYUT
CIIeyIONTEe TPEIMETHBIE PE3yJIbTaThl MO OTACIBHBIM TeMaM pabodeit
porpamMmbl  y4eOHOro Kypca «Auredpa ¥ Hayajla MaTeMaTHYECKOTO
aHAJIN3a»:

Yucia 1 BbIYUCTICHUSA:

cBOOOHO OMEPUPOBATH MOHATUSAMU: HATYPAITBHOE M IEJ0€ YHUCIIO,
MHOKECTBA HATYPAIbHBIX M IEIBIX YHCEN, WCIOJIb30BaTh IMPU3HAKU
nemumoctu uensix yucen, HOJ wm HOK nHaTtypanpHbIX wmcen st
penieHus 3aja4, IPUMEHATh anropuTM EBkina;



CcBOOOMIHO  OMEpUpOBaTH TMOHATHEM OCTaTka IO  MOJYIIO,
3aMKUChIBATh HATYpajbHbIE YHCIA B PA3JIUYHBIX MO3ULIUOHHBIX CHCTEMAX
CUMCIICHHS],

CBOOOZIHO OINEpPUPOBATh MOHATHUSMHU: KOMIUIEKCHOE YHUCIO H
MHO>KECTBO KOMILUIEKCHBIX YHUCEN, MPEACTABIATh KOMIIEKCHBIE YHCIIA B
anreOpandeckod M TPUTOHOMETPUYECKOW  ¢dopMe,  BBINOJHATH
apumeTnyecKrue omepanud C HAMU M U300paxkaTh Ha KOOPAWHATHOM
IIJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

cBOOOTHO ONEepUpOBaTh HNOHATUAMU: UppaLMOHAIbHBIE,
MoKa3aTelnbHbIE M JIOTapUMUUYECKHE HEPAaBEHCTBA, HAXOAWTh UX
pELICHUS C IOMOUIBI0 PAaBHOCUIIBHBIX IIEPEXO/I0B;

OCYILIECTBISATH OTOOP KOPHEH MPHU PELIEHUH TPUTOHOMETPUYECKOTO
YpaBHEHMUS;

CBOOOIHO  OIEpPHPOBAThH MNOHATUEM  TPUTOHOMETPHUUYECKOE
HEPABEHCTBO, MPUMEHATh HEOOXoAuMble (OpMysBl sl  pelIeHHS
OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOO/JIHO OINEpPUPOBATh MOHATUSAMM: CHCTEMa U COBOKYITHOCTb
YPaBHEHUN W HEPABEHCTB, PABHOCWIBHBIE CHUCTEMBI U CHCTEMBI-
CIEJCTBHS, HAaXOAUTh  PELIEHUS CHCTEMbl W  COBOKYIHOCTEH
palMOHAIBHBIX, UPPALMOHAIIBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUYECKUX
YpaBHEHUI U HEPABEHCTB;

pewiatb  palMOHANbHBIC, UWPPALMOHAIBHBIE,  ITOKa3aTEIIbHBIE,
Jorapu(p)MUYECKHE U TPUTOHOMETPUUECKUE YPABHEHUS M HEPABEHCTBA,
coJiepKallre MOJIyJIM U TapaMeTphl;

OPUMEHSTh Tpauueckue METOJbl JUIsl pElICHHUs YypaBHEHUH U
HEPaBEHCTB, a TAaK)KE 33/1a4 C apaMeTpaMu;

MOJIEJIUPOBATh peajbHbIE CUTYAIIMU HA S3bIKE aareOphl, COCTABIIATH
BBIPA)XCHUSI, YPABHEHHUSI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a/1a4H,
UCCIEN0BATh ITOCTPOEHHBIE MOJENHM C MCIOJIB30BAHMEM  alllapara
anreOppl, MHTEPIIPETUPOBATH MOIYUECHHBIN pPe3yibTar.

DOyHKUUMA U TPaPUKU:

CTPOUTh  TpauKH  KOMIO3UIMKH  (QYHKOMH C  TIOMOIIBIO
AJIEMEHTAPHOI0 UCCIIEAOBAHMS U CBOMCTB KOMIIO3ULIUU ABYX (DYHKIUH;

CTPOUTb TE€OMETPUYECKHE 00pa3bl yYpaBHEHUH M HEPABEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

cBOOOHO OIEpUpPOBATh HNOHATUAMU: rpaduku
TPUTOHOMETPUYECKUX (PYHKIUM;



NPUMEHATh (DYHKIUU [JI1  MOJCIUPOBAHUS U HUCCIEIOBaHUS
pEeanbHBIX MPOLIECCOB.

Havana MmareMaTH4eCKOro aHaIM3a:

UCIIOJI30BaTh TMPOU3BOJHYIO ISl HMCCJIEAOBaHHUS (YHKIMH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI;

HaxOJIUTh HAWOOJbIICE W HAWMEHBINCE 3HAYCHHUS (YHKIIHH
HETIPEPBIBHOM HA OTPE3KE;

HCIOJIb30BaTh IPOU3BOJAHYIO Ul HAaXOXJICHUS HAWIY4IIETO
pelieHusT B MPUKIAIHBIX, B TOM YHCIE COLMAJIbHO-3KOHOMUYECKHX,
3a/1a4ax, I ONPEACIICHUSI CKOPOCTH U YCKOPEHUS ITPOLIECCA, 3aJaHHOTO
dbopmyroit unmu rpadurom;

cBOOOHO OIIEPUPOBATH MTOHSTUSAMMU: nepBooOpasHasi,
onpenenEHHbI WHTErpaj, HaxOIUTh NEPBOOOPa3HBIE 3IEMEHTAPHBIX
(GYHKIMA U BBIYUCISITH HHTETpad 1o ¢popmyse Heiotona-Jleiibnuia;

HAXOAUTh IUIOMIAIN TUIOCKUX (UTYp U OOBEMBI TE€N C TMOMOIIBIO
VHTETpana;

MMETh NPEACTABICHUE O MaTEMaTUYECKOM MOJIECIMPOBAHUU Ha
npumepe coctaBieHus AuddepeHnaibHbIX ypaBHEHUM;

pelars NOpUKIAJHBIE 3aJayd, B TOM YHMCJIE COLMAIBHO-
SKOHOMHYECKOTO 151 buznuecKoro Xapakrepa, CpeACTBAMU
MAaTeMaTUYECKOTO aHAIU3A.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposnbie)
n/n NMPOrpamMmbl Bcero Konrpoubi TpakTutieck o0pa3oBaTe/bHbIE
ble padoThI ue padboThbl pecypesI
MHOX€ECTBO 1€UCTBUTEIbHBIX YHCEIL.
1 MHuorounensl. PauinonanbHble ypaBHEHUS U 24 )
HepaBeHCTBA. CUCTEMBbI JINHEUHBIX
yYpaBHEHUU
) Oyukuuu u rpaduku. CrenenHas GyHKIUS 12 1
C LeJIBbIM [TOKa3aTelleM
3 ApudpmeTnueckuii KOpeHb N-0Ol CTEIEHHU. 15 |
HppauronanbHble ypaBHEHUS
4 [oxazatenpHas pynkus. [TokazarenpHble 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIHUSA. 18 |
Jlorapudmuueckue ypaBHEeHUs
6 TpUroHoMeTpUYECKUE BBIPAXKEHUS U ” 1
YpaBHEHUSA
7 [TocnenoBaTebHOCTH U TPOTPECCHU 10 1
HenpepsiBabie ¢pynkuuu. [Iponssoanas 20 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMAaTH3aIUs 5 5

3HAaHUHI




OBILIEE KOJIMYECTBO YACOB I10
[TPOIT'PAMME

136

11




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 1 0
I[TPOI'PAMME




IIpeamer: anredpa u HaYaIa MaTeMaTHYECKOT0 aHAU3a (YIi1y0JIeHHBIH YPOBEHb)

10b KJIACC Yuurean: AdopocumoBa C.A.

KoJau4yecTBO Yacos DJIeKTPOHHBI
Ne aTa e nudpoBbIe
Tema ypoka Kontposn | Ipakrmue | I bp
n/n Bcero bHBIE CKHue N3y4CHUS 06pa30BaTeJ1b
padoThI padoThI HbIE pecypcsl
1 MHOXecTBO, onepaluu Haj MHOKECTBAMH 1 |
X CBOMCTBA 01.09.2025
2 narpamMmsl Diiepa-Benna 1
Hluarp P 03.09.2025
3 [IpuMeHeHne TeOpPETHKO-MHOKECTBEHHOTO 1
amrapara Jijis peuieHus 3ajaaqd 03.09.2025
Panmonansabie yncina. OOLIKHOBEHHEIE U
4 €CATUYHBIE IPOOH, IIPOLIEHTHI, 1
A AP pott 04.09.2025
OCCKOHEYHBIC MTEPUOIUYCCKHIE TPOoOH
Panmonansabie yncina. OOLIKHOBEHHEIE U
5 JIECATUYHBIE IPOOH, IPOLICHTHI, 1
POOH, TP 08.09.2025
OCCKOHEUYHBIC TIEPHOMICCKHE IPOOH
[Ipumenenue qpobeii u TPOLEHTOB JUIs
6 1
pellIeHns IPUKIAIHbIX 3a7a4 10.09.2025
7 Bxonuas koHTpOnbHAS paboTa. 1 1
A P P 10.09.2025
2 JleficTBUTENIbHBIC YHCIIa. PallioHaIbHBIE U 1
HppalMOHAJIbHBIC YHCIIA 11.09.2025
9 Apudmernueckue onepanuu ¢ 1




[lef/'ICTBI/ITeJII)HBIMI/I qucjiaMu

15.09.2025

MO,I[yJ'IB JICMCTBUTEIILHOTO YKCIIa U €r0

10
CBOMCTBA 17.09.2025
[TpubnmkEHHBIC BRIYUCIICHUS, TIPABHJIA
11
Oprrl'IeHI/ISIj MIPUKUJIKA U OLIEHKA pe3yibTaTa 17.09.2025
BBIUHCIIEHUH
OCHOBHBIE METO/IbI PEIICHUS LETBIX U
12 OHoO- 7
JpOOHO-PAllMOHAJIBHBIX YPABHEHUH U 18.09.2025
HEPABEHCTB
OCHOBHBIE METO/IbI PELIECHUS LETBIX U
1 i o
3 JIPOOHO-paLOHAJIBHBIX YPAaBHEHUHN U 2.09.2025
HEPABEHCTB
OCHOBHBIE METObI PEIICHUS LIEIbIX 1
14 - 7
TPOOHO-pAllMOHATBHBIX YPABHECHUH 1 24.09.2005
HEPABEHCTB
MHOro4IeHbI OT OJIHOM TTEPEMEHHOM.
15
Jlemenne MHOTOYJIEHA HA MHOTOYJICH C 24.09.2005
octatkoM. Teopema besy
16 MHoOro4IeHbI ¢ EIbIMA KO3 UITUSHTAMH.
Teopema Buera 25.09.2025
17 P 7 7
EIICHUE CUCTEM JIMTHEUHBIX YPaBHEHUM 79.09.2025
1 P 7 7
8 EIICHUE CHUCTEM JIMHEHHBIX YPaBHEHUM 01.10.2025
19 Marpuna cucreMsl JMHEWHBIX YPaBHEHUN.
Onpenenurtenb MaTPUILLI 2X2, €r0 01.10.2025




IF€OMETPUYECKHUI CMBICII U CBOMCTBA;
BBIYMCIICHHUE €T0 3HAYCHUS

20

Onpenenurtenb MaTpUILLI 2X2, €T0
r€OMETPUUYECKHUI CMBICIT M CBOMCTBA;
BBIYMCIIEHHE €0 3HAUCHUS

02.10.2025

21

[Ipumenenue onpenenuTesns s peruieHust
CUCTEMBI JINHENHBIX YPABHEHUN

06.10.2025

22

Pemenne npukitagHeIx 3a1a4 ¢ MOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

08.10.2025

23

Pemenne npukiiagHeIxX 3a1a4 ¢ HOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

08.10.2025

24

KontpoinbHas padora: "PanronansHbie
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI
JUHENHBIX ypaBHEHUN"

09.10.2025

25

®OynK1Ws, ciocoObl 3a1aHus QYHKIIHH.
B3aumHuo oOpatubie ¢pyHkimu. Kommosuius
byHKIUi

13.10.2025

26

I'paduk pyHkuuu. IaemMeHTapHbIe
npeoOpazoBanus rpadukoB GpyHKIUN

15.10.2025

27

OO0nacTh onpeneseHIs] © MHOYKECTBO
3HayeHud pyHkuuu. Hymu yHkumm.
[TpomexyTKH 3HAaK IMOCTOSTHCTBA

15.10.2025

28

YérHble 1 HeUETHBIC (PYHKIINH.
[lepuoanueckue pynkuuu. Ipomexytku
MOHOTOHHOCTH (DYHKITHH

16.10.2025

29

MaxkcuMyMbl U MUHUMYMBI (DYHKITHH.




HauGonbiiee 1 HauMeHbIIIEE 3HAYCHHEC 20.10.2025

(YHKITUU HA IPOMEKYTKE
30 Jlunelinas, KBagpaTH4Has U IPOOHO-

TuHeHas QyHKIUU 22.10.2025
31 DneMeHTapHOE UCCIIEJOBAaHUE U TOCTPOEHUE

rpadukoB 3TuX QpyHKIMH 22.10.2025
1 DneMeHTapHOE UCCIIEIOBAaHNE U TTOCTPOCHUE

rpaduKoB STUX HYHKIUN 23.10.2025
1 Crenens ¢ LenbIM NIOKa3zareneM. buaom

HeroTona 05.11.2025
14 Crenens ¢ LeNbIM NIOKa3zareneM. buaom

HeroTona 05.11.2025
35 Crenennast QyHKIUS C HATYPATIbHBIM U

LIeTIBIM MOoKa3aTeseM. EE€ cBoiicTBa u rpaduk 06.11.2025
36 Kontponsnas padora: "CreneHnas

¢bynkuwms. E€ cBoiicTBa u rpaduk” 10.11.2025
37 ApudmeTnueckuii KOpeHb HaTypaIbHOU

CTENEHU U €ro CBOMCTBA 12.11.2025
13 ApudmeTnueckuii KOpeHb HaTypaIbHOU

CTENEHU U €ro CBOMCTBA 12.11.2025

[TpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHUH,
39

COJIEPIKAIMX CTENIEHU U KOPHU 13.11.2025
40 [TpeoOpa3oBaHUs YUCIIOBBIX BBIPAKCHUH,

COJIEPIKAIMX CTENIEHU U KOPHU 17.11.2025
41 [IpeoOpa3oBaHUs YUCIOBBIX BhIpaXKEHU,




COoACpIKAINX CTCIICHU U KOPHU

19.11.2025

42

Wppanuonansubie ypaBHeHHUs. OCHOBHBIE
METO/Ibl PELICHUS UPPALUOHAIBHBIX
YpaBHEHUH

19.11.2025

43

WppanunonansHeie ypaBHeHHs. OCHOBHBIE
METO/Ibl PELICHUS UPPALUOHAIBHBIX
YpaBHEHUH

20.11.2025

44

Wppanumonanbuble ypaBHeHUs. OCHOBHbBIE
MCTOABI PCHICHUA UPPALIUMOHATIbHBIX
YpaBHEHUI

24.11.2025

45

PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUN
MPPALMOHAIIBHBIX YPAaBHEHUU

26.11.2025

46

PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU
UPPALMOHAIIBHBIX YPAaBHEHUU

26.11.2025

47

PaBHOCUIIbHBIE TIEPEXOIbl B PEILICHUU
UPpalMOHANILHBIX YpaBHEHUN

27.11.2025

48

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN
MPPALMOHAIIBHBIX YPAaBHEHUU

01.12.2025

49

CaoiicTBa U rpadvKk KOPHS N-0i CTETIEHU KaK
(byHKIMK 0OpaTHOHN CTENIEHH C HATypaIbHBIM
IIOKa3aTeneM

03.12.2025

50

CoiicTBa U rpaduK KOPHS N-0Ol CTENEHU KaK
¢byHKIMK 00paTHOHN CTETIEHH C HATypaIbHBIM
HOKa3aTeseM

03.12.2025

51

KonTponbnast pabota: "CBoiicTBa u rpaduk
KOpHS n-oii ctenenu. MppanuoHanbHble

04.12.2025




ypaBHEHUS"

CreneHs ¢ palluOHAJIbHBIM IIOKA3aTCJICM U eé

52 CBOICTBa 08.12.2025
53 CreneHsb ¢ paliioHaIbHBIM [TOKA3aTENEM U €€
CBOICTBa 10.12.2025
54 CreneHsb ¢ paliuoHaJIbHBIM [TOKA3aTENEM U €€
CBOICTBa 10.12.2025
55 [TokazarenpHas QpyHKIMs, €€ CBOWMCTBA U
rpaduk 11.12.2025
56 Hcnonb3oBanue rpaduka GyHKIUM 1715
pelieHus: ypaBHEHU I 15.12.2025
57 Hcnons3oBanue rpaibmca GyHKIUM IS
pelIeHusl ypaBHEHU I 17.12.2025
[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE
58 METO/IbI p?meHHa [10Ka3aTeIbHBIX 17.12.2025
YpaBHEHUI
IlokazarenbHble ypaBHeHUsA. OCHOBHBIE
59 METOIbI piH.IGHI/IH IIOKa3aTeIbHBIX 18.12.2025
YpaBHEHUN
ITokazarenbHble ypaBHEeHUA. OCHOBHBIE
60 METOIbI peimeHI/m IIOKa3aTeIbHBIX 22122005
YpaBHEHUN
61 Kontponbnas padora: "[lokazarenpHas
¢bynkius. [TokasarenbHble ypaBHeHUS" 24.12.2025
62 Jlorapudm uucna. CoiicTBa orapupma

24.12.2025




63

Jlorapudm uucna. CoiicTBa jorapupma

25.12.2025

64 Jlorapudm uncna. CoiicTBa morapudma 29.12.2005
65 JlecATUYHBIC U HATypaJIbHBIC JTOTapHUPMBI 12.01.2026
66 JlecATUYHBIC U HATypaAJIbHBIC JTOTapH(PMBI 14.01.2026
67 IIpeoOpa3oBaHue BbIpAXKEHUH, COAEPIKALLIUX

Jorapudmpl 14.01.2026
68 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILINX

Jorapudmpl 15.01.2026
69 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILINX

Jorapudmpl 19.01.2026
70 Jlorapudmuueckas GyHKIus, €€ CBOHCTBA U

rpauk 21.01.2026
71 Jlorapudmuueckas pyHkuus, e€ cBoCTBa U

rpaduk 21.01.2026
7 Hcnonb3oBanue rpaibm(a GyHKIMN 1715

pelieHus: ypaBHEHU I 22.01.2026
7 Hcnons3oBanue rpaibmca GyHKIUM JUIs

pelieHus: ypaBHEHU I 26.01.2026

Jlorapudmuueckue ypaBueHus. OCHOBHbIE
74 METO/Ibl pelIeHUs Jorapu(PMUIECKUX 78.01.2026

YpaBHEHUI




Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 METOBI pG:HIeHI/Iﬂ J0rapuPMUUECKUX 78.01.2026
ypaBHEHHHA
Jlorapudmuueckue ypaBueHus. OCHOBHbIE
76 METOBI pG:HIeHI/Iﬂ J0rapuPpMUUECKUX 29.01.2026
ypaBHEHHHA
77 PaBHOCHIIbHBIE TEPEXO/IbI B PEIICHUU
Jorapu()MUYECKUX ypaBHEHUHN 02.02.2026
78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
Jorapu(MUIECKUX YpaBHCHUM 04.02.2026
79 KonTponbnas padora: "Jlorapudmmuueckas
¢bynkuus. Jlorapudpmudeckue ypaBHeHus" 04.02.2026
20 CuHyc, KOCHHYC, TAHT€HC M KOTAaHTEHC
YHCJIOBOTO apryMeHTa 05.02.2026
81 CuHyc, KOCUHYC, TAHT'€HC M KOTAHI€HC
YHUCJIOBOI'O ApryMEHTa 09.02.2026
ApKCHHYC, apKKOCHHYC U apKTaHTEHC
82
YHCJIOBOTO apryMeHTa 11.02.2026
ApKCHHYC, apKKOCHHYC U apKTaHTEHC
83
YHCJIOBOTO apryMeHTa 11.02.2026
Tpuronomerpuueckas OKpy>KHOCTb,
4
8 OHpG[[GJIf:HI/Ie TPUTOHOMETPUUECKHUX 12.02.2026
(GYHKIHI 9UCIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,
85
oIpeJieJIeHue TPUrOHOMETPUUYECKUX 16.02.2026

(GYHKIMI YUCIIOBOIO apryMeHTa




86 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIbI 18.02.2026
87 OcHOBHbIE TPUTOHOMETpPUYECKHE (HOPMYITbI 18.02.2026
88 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIbI 19.02.2026
89 OCHOBHBIE TPUTOHOMETPUYECKHE POPMYJIbI 75.02.2026
90 IIpeoOpa3oBaHue TPUrOHOMETPUUECKUX

BBIpaKEHU I 25.02.2026
o1 IIpeoOpa3oBaHue TPUrOHOMETPHUUECKUX

BBIpAKEHU I 26.02.2026
9 IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX

BBIpaKECHU I 02.03.2026
93 [IpeoOpa3oBanue TPUTOHOMETPHUIECKUX

BBIPAKEHUN 04.03.2026
94 Perienue TpUroHOMETpUUECKUX ypaBHEHUH 04.03.2026
95 Perienue TpUroHOMETpHUUECKUX ypaBHEHUH 05.03.2026

P .
96 €IlIEHNE TPUTOHOMETPUYECKUX YPaBHEHUN 11.03.2026
97 Pemenne TpuroHoMeTpU4ECKUX YpaBHEHHUM 11.03.2026
98 Perienue TpUroHOMETpHUUECKUX ypaBHEHUN




12.03.2026

99 Pemennie TpUroHOMeTpHUYECKUX ypaBHEHUIN 16.03.2026
1 P i
00 €IlIEHNE TPUTOHOMETPUYECKUX YPaBHEHUN 18.03.2026
KonrtponsHas padora:
101 "T
PUTOHOMETPUYECKHUE Bmpamemfﬂ u 18.03.2026
TPUTOHOMETPUYECKUE YPABHEHUS
[TocnenoBarenbHOCTH, CIOCOOBI 3a1aHUS
102 nocneLLOBaTeJILHvOCTeI/I. Meton 19.03.2026
MaTeMaTHYeCKON MHAYKLIUN
MOHOTOHHBIE U OTPaHUYEHHBIE
103 rnocaeaoBarenbHoCTH. MicTopus ananuza 23.03.2026
0ECKOHEYHO MaJIbIX
104 Apudmernueckas Iporpeccus 25.03.2026
105 r
€OMEeTpUYEeCcKasi MPOrpeccus 75.03.2026
106 beckoHeuHO yObIBaromas reoMeTpuieckas
nporpeccust 26.03.2026
Cymma 6eckOHEYHO yObIBaroIIei
107 .
reOMETPUUYECKON TPOrpeccuu 06.04.2026
108 JIMHEWHBIN U 3KCIIOHEHIIMATBLHBIN POCT.
Uucno e. Dopmyia CI0KHBIX IPOLUEHTOB 08.04.2026
109 JIMHENHBIN U SKCIOHEHIUAJIBHBIN POCT.
Yucno e. Dopmyria CI0KHBIX TPOLEHTOB 08.04.2026




Hcnonws3oBanue nporpeccuu Jyisi perieHus

1o peaNbHBIX 3a/1a4 MPHUKJIATHOTO XapaKkTepa 09.04.2026
11 KonTponbHast pabora:

"TlocnenoBaTenbHOCTH U Nporpeccuun” 13.04.2026
112 HenpepriBHble QYyHKIIMN U UX CBOWCTBA 15.04.2026
113 Touka pa3pbeiBa. ACUMITOTHI rpaduKOB

byHKIUH 15.04.2026
114 CaoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha

OTpe3Ke 16.04.2026
115 CpoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha

OTpe3Ke 20.04.2026
116 Meroa UHTEpBANIOB ISl pEeLICHUs

HEpPaBEHCTB 22.04.2026
117 MeTo MHTEpPBAJIOB JUIsl PEIICHUS

HEPABEHCTB 22.04.2026
118 Meroa UHTEpPBATIOB ISl pELICHUs

HEpPaBEHCTB 23.04.2026
119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX

GbyHKIUH 1715 petieHus 3a1a4y 27.04.2026
120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX

GbyHKIUH 1715 petieHus 3a1a4y 29.04.2026
121 [lepBas u BTOpast NpOU3BOAHbBIE PYHKIIUU 29.04.2026
122 Onpenenenue, reOMETPUUECKUM CMBICIT




MIPOU3BOAHOMN

30.04.2026

Onpenenenue, GU3NYECKUN CMBICIT

123 MPOU3BOAHOMN 04.05.2026
124 VYpaBHeHHE KacaTelnbHON K rpaduKy

byHKIIUN 06.05.2026
125 VYpaBHeHHE KacaTelnbHON K rpaduKy

byHKIIN 06.05.2026
126 [Ipou3BoHBIE AIEMEHTAPHBIX (PYHKIIMIA 07.05.2026
127 [Ipou3BoIHBIE AIEMEHTAPHBIX (PYHKIIMIHA 13.05.2026
128 [Ipon3BoiHast CyMMBI, IPOU3BEACHNUS,

YaCTHOT'O M KOMIIO3ULIUU (PYHKIUI 13.05.2026
129 [Ipon3BoHasi CyMMBI, IPOU3BEACHNUS,

YaCTHOT'O M KOMITO3ULIMU (PYHKIUI 14.05.2026
130 [IpousBoHast CyMMBI, IPOU3BEACHUS,

YaCTHOTO ¥ KOMITO3ULIUU (QYyHKITUI 18.05.2026
131 Kontposnbnas padora: "[IponsBognas” 18.05.2026
132 [ToBTOpenue, 0000IIEHNE, CHCTEMATU3AIUS

3HaHui: "YpaBHeHus" 20.05.2026
133 [ToBTOpenue, 06001IeHNE, cUCTeMaTH3alus

3HaHuit: "Oyukun" 20.05.2026
134 Hroroast KoHTpoOJIbHAs paboTa

21.05.2026




135 HroroBas KoHTpoOJIbHAsT paboTa

21.05.2026

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIIHS
3HaHUH

136

25.05.2026

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

11




IIpeamer: aaredpa u Ha4YaIa MATEMATHYECKOT0 aHAIU3A (YIJ1y0JIeHHbI YPOBEHb)
11 KJIACC Yuntean: Yedorapena E.A.

KoaunuyecTBO 4acoB 3JIeKTp0HHbIe
Ne T Kontpoas | Ilpakruuyec Aara uudposkIe
eMa ypoka H3yYeH
n/n Bcero HbIE KHe o0pa3oBaTeib
padoThbI padoThbI i HbIE pecypcsl
[IpuMeHeHne Mpon3BOIHOMN K
1 UCCIIEIOBaHMIO (DYHKIMI HA MOHOTOHHOCTD 1 02.09.25
Y DKCTPEMYMBI
[IpumMeHneHne TpoOn3BOJHON K
2 HCCIICI0BAHUIO (byHKuHﬁ Ha MOHOTOHHOCTH 1 02.09.25
Y DKCTPEMYMBI
[IpumeHneHne TpoOn3BOJHON K
3 UCCIIEIOBAaHMIO (DYHKIMI HA MOHOTOHHOCTD 1 05.09.25

U DKCTPEMYMBI

[IpuMeHneHne TpOn3BOJHON K
4 HCCIICI0BAHUIO (byHKuHﬁ Ha MOHOTOHHOCTH 1 05.09.25
U SKCTPEMYMBI

[IpuMeHneHne Tpon3BOJHON K
5 HCCIICI0BAHUIO (byHKuHﬁ Ha MOHOTOHHOCTH 1 09.09.25
U 3KCTPEMYMBI

[IpuMeHeHne npon3BOIHOMN K
6 HCCIICI0BAHUIO (byHKuHﬁ Ha MOHOTOHHOCTH 1 09.09.25
U SKCTPEMYMBI

7 Haxoxnenue HauOOoJIbIIEr0 U HAUMEHBIIETO 1 12.09.25




3HAYEHUS HENPEPBIBHON (PYHKIIMM Ha
OTpE3Ke

Haxoxxaenre HaubobIIero 1 HANMEHBIIIETO
3HAYEHUS HEMPEPHIBHON (PYHKIIMH Ha
OTpe3Ke

12.09.25

Bxonnas konTpoibHas pabota

16.09.25

10

Haxoxxnenne HanOoIbIIero M HANMEHBIIIETO
3HAYEHUS HENPEPHIBHON (PYHKIIMM Ha
OTpE3Ke

16.09.26

11

Haxoxnenne HanOobIIero M HANMEHBIIIETO
3HAYEHUS HENPEPbIBHON (PYHKIIMM Ha
OTpE3Ke

19.09.25

12

Haxoxnenue HanOoJIbIIero 1 HAMMEHbIIETO
3HAYEHUS HENPEPHIBHON (PYHKIIMM Ha
OTpE3Ke

19.09.25

13

[IpuMeHneHne TPOU3BOHON ISt
HAaXOKJICHUS HAWJTy4lIEro perieHus B
MPUKJIAJAHBIX 3a7a4ax

23.09.25

14

[IpumeHneHue MPOU3BOTHOM JIJIst
HAXO0XK/ICHUS HAWIYUIIEro PeleHus B
MPUKJIAIHBIX 33/1a4ax

23.09.25

15

[IpuMeHeHne npon3BOAHOM s
OIIpeIeNIEHUs] CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHOro GopMyIIoi uiu
rpagukom

26.09.25

16

[IpuMeHneHne TPOU3BOHON ISt

26.09.25




OIIPEIETICHUS] CKOPOCTH U YCKOPEHUS
nporuecca, 3aJaHHOro (GopMyJION HITN
rpaduKoM

17 Komnoszumus GpyHkimii 30.09.25

18 Komnoszumms GpyHkimii 30.09.25

19 Komnozunus ¢pyHkuuit 03.10.25
I'eomeTpuueckue 00Opassl ypaBHEHUI Ha

20 PHHACCKHE ODpashl Yp 03.10.25
KOOPJMHATHOM IJIOCKOCTH
T'eomerpuueckue oOpa3sl ypaBHEHUN HA

21 P . pPasklyp 07.10.25
KOOPJAMHATHOM TIJIOCKOCTH
Kowurponsnas padora: "Uccinenosanue

22 poT p s o 07.10.25
(GYHKIMI ¢ TOMOLIBIO IPOU3BOJHON
[IepBooOpa3Has, OCHOBHOE CBOMCTBO

23 P P ’ 10.10.25
epBOOOPA3HBIX
[IepBooOpa3HbIe 3IEMEHTAPHBIX (DYHKI[UIA.

24 pBOODP PHEIX dyHiL 10.10.25
[IpaBuna HaXOXACHUS TIEPBOOOPA3ZHBIX
ITepBooOpa3HbIE DIIEMEHTAPHBIX KIIHHA.

25 p p p (byH H 14.10.25
[TpaBwmita HaX0XICHUS TEPBOOOPA3HBIX
Huaterpan. I'eomeTpudeckuii CMBICH

26 P p 14.10.25
WHTEerpasa
Briuncnenue onpeneaéHHOro HHTerpasia mo

7 pea t Y 17.10.25
dopmyne Hrrorona-JleitOnuna
Briuncnenue onpeneaéHHOro HHTerpasia mo

28 peAeIer P 17.10.25
dopmyne Hrrorona-JleitOnuna

29 [IpumeneHnne nHTErpaia s HAXOXKIACHUS 21.10.25




TUTOMIAIeH TUIOCKUX (puryp

HpI/IMCHCHI/Ie HHTCIrpajia AJis1 HaXOXKIACHHA

30 . 21.10.25
00BbEMOB r€OMETPUUECKHUX TETT
IIpumepsl pemennii nuddepeHIIaTBLHBIX

31 PHMEPH P A epen 24.10.25
ypaBHEHUU
IIpumepsl pemennit nuddepeHIIaTBLHBIX

32 PHMEPSI p A epen 24.10.25
ypaBHECHUU
MareMaTuueckoe MOACIIUPOBAHNE

33 peaIbHbBIX POILIECCOB C MTOMOIILIO 07.11.25
muddepeHIaTbHBIX YpaBHEHHIH
Kourponsnas padora: "IlepsooOpasHas u

34 POTILHAA P PEOODP 07.11.25
HUHTErpaj
TpuronoMmeTpruaeckue KIIAH, UX

35 v P Py 11.11.25
CBOMCTBA U rpauKu
TpuronoMmeTpruaeckue KIIAH, UX

36 v P Py 11.11.25
CBOWCTBA U TpaduKu
TpuronoMmerpuueckne PyHKIUN, HX

37 P . P yrKums, 14.11.25
CBOKMCTBA U rpauKu
TpuronoMmerpuueckne PyHKIUU, UX

38 P N p Py, 14.11.25
CBOMCTBA U rpauKu
TpuronoMmeTpruaeckue KIIAH, UX

39 v P Py 18.11.25
CBOWCTBA U TpaduKu
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH € TOMOLIBIO 18.11.25

TPUTOHOMETPUYECKON OKPYKHOCTH




OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YPaBHEHUH C TIOMOIIBIO 1 21.11.25
TPUTOHOMETPUUECKOMN OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YPaBHEHUH C TIOMOIIBIO 1 21.11.25
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEI TPUTOHOMETPHUUECKHUX

43 YpaBHEHUH C TIOMOLIBIO 1 25.11.25
TPUTOHOMETPHUECKON OKPY>KHOCTH

44 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1 25.11.25

45 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1 28.11.25

46 Penienne TpuroHOMETpUYECKUX HEPABEHCTB 1 28.11.25

47 Pentenne TpUroHOMETPUUECKUX HEPABEHCTB 1 02.12.25
KontponwHas pabdora: "I'paduku

48 TPUTOHOMETPUUECKUX (PYHKIIHI. 1 02.12.25
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PELLIECHUS 1 05.12.95
MOKa3aTeNbHBIX HEPABCHCTB

50 OCHOBHBIE METO/IbI PELLICHUS 1 05.12.95
MOKa3aTeNbHBIX HEPABCHCTB

51 OCHOBHBIE METOIbI PELLICHUS | 09.12.95
MOKa3aTeNbHBIX HEPABCHCTB

57 OCHOBHBIE METOIbI PELLICHUS | 09.12.95
[OKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METObI PEIICHUS 1 12.12.25




norapu(pMHUECKUX HEPABEHCTB

OCHOBHBIE MCTOJbI PCIHICHUA

54 12.12.25
Jorapu(pMHUECKUX HEPABEHCTB
OCHOBHBIE METOIBI PELICHUS

55 AbLP 16.12.25
Jorapu(pMHUECKUX HEPABEHCTB
OCHOBHBIE METOIBI PELICHUS

56 ARLD 16.12.25
norapu(pMHUECKUX HEPABEHCTB
OCHOBHBIE METOBI PELICHUS

57 AR P 19.12.25
UPPAIMOHATLHBIX HEPABEHCTB
OCHOBHBIE METOBI PELIEHUS

58 ARLD 19.12.25
UPPAILMOHATLHBIX HEPABEHCTB
OCHOBHBIE METOIBI PELICHUS

59 AbLP 23.12.25
UPPAIMOHATILHBIX HEPABEHCTB
OCHOBHBIE METOIBI PELICHUS

60 AbLD 23.12.25
UPPAIMOHATILHBIX HEPABEHCTB
I'paduueckre MeTOABI PELLIEHUS

61 pad Al petieH 26.12.25
UppaIMOHATILHBIX YPaBHCHHUN
I'paduueckre MeTOABI PELLIEHUS

© pad Abl petieH 26.12.25
UppaIMOHAIILHBIX YPaBHCHHUN
I'paduueckue MeTo bl pEIIEHU

63 pad ARt pentt 30.12.25
MOKA3aTeIbHBIX YPAaBHCHUN
I'paduueckre MeTOABI PELLIEHUS

64 pad AP 30.12.25
MOKAa3aTeIbHBIX HEPABCHCTB
I'paduueckre MeTOABI PELLIEHUS

65 p (1) ARLD 13.01.26

Jorapu(pMUUECKUX YpaBHEHHH




66

I'padmueckue MeToABI peHICHUS
norapu(pMHUECKUX HEPABEHCTB

13.01.26

67

['padmyeckue METOABI peLICHUS
Jorapu(pMUUECKUX HEPABEHCTB

16.01.26

68

I'paduueckue MeTo bl peLIeHus
IIOKa3aTeIbHbIX U JIOTapU(PMUUECKUX
yYpaBHEHUU

16.01.26

69

I'paduueckre MeToabl pelIeHMs
MIOKA3aTeIbHBIX U JIOTAPU(PMUIECKUAX
ypaBHEHU I

20.01.26

70

I'paduueckue meroasb! pemeHus
MOKA3aTeIbHBIX U JIOTAPU(PMUIECKUAX
HEPaBEHCTB

20.01.26

71

I'paduueckue meroab! pemeHus
NIOKA3aTeIbHBIX U JIOTAPU(PMUIECKUAX
HEPaBEHCTB

23.01.26

72

KoHnTtponbHas padora: "UppanuoHaibHbIE,
MoKa3aTeNbHbIE U JorapumMuueckue
HepaBeHCTBA"

23.01.26

73

KommuiekcHble uncna. Anredpanueckas u
TPUTOHOMETpHUEcKas (HhOPMbI 3aMTUCU
KOMIUIEKCHOT'O YHClia

27.01.26

74

KommuiekcHble uncna. Anredpanueckas u
TpUTrOHOMETpHUEcKas (HhOpPMbI 3aMTUCU
KOMIUIEKCHOTO YHClia

27.01.26

75

ApudmeTndeckre oneparuu c

30.01.26




KOMIIJIEKCHBIMH YK CJIaMU

ApudmeTndeckre oneparuu c

76 30.01.26
KOMILIEKCHBIMHU YHCIaMU
N3o0paxeHue KOMIJIEKCHBIX YMCeN Ha

77 . 03.02.26
KOOPJMHATHOM IJIOCKOCTH
MN300pakenrne KOMIUIEKCHBIX YHCEN Ha

78 P g 03.02.26
KOOPJAMHATHOM TIJIOCKOCTH
dopmyna Myaspa. Kopau n-oi crerenu u3

79 PMY yasp p 06.02.26
KOMILIEKCHOT'O YHCIIa
dopmyna Myaspa. Kopau n-oi crerenu u3

80 pmyzia Viyaspa. ROp 06.02.26
KOMILIEKCHOT'O YHCIIa
[IpuMeHeHre KOMIUIEKCHBIX YHCEIT TS

81 pemeHust GU3MIECKUX U TEOMETPUIECKUX 10.02.26
3a7a4
KonTponbnast padora: "KominekcHsie

82 : 10.02.26
qHcia

83 Harypanbnble u nensie yucna 13.02.26

84 Harypainbnble u nensie yucna 13.02.26
IIpuMeHeHne NPU3HAKOB JEIMMOCTH IEJIBIX

85 p P . H 17.02.26
qHcel
IIpuMeHeHne NPU3HAKOB JIEINMOCTH IIEIBIX

86 P P A i 17.02.26
qucen
IIpuMeHeHne NPU3HAKOB JIEINMOCTH IIEIBIX

87 p p a H 20.02.26
yucen: HOJL u HOK

88 [IpumeHeHne NpU3HAKOB AETUMOCTHU LEJIBIX 20.02.26




yucen: HOJl u HOK

HpI/IMCHCHI/Ie IIPU3HAKOB ACJIUMOCTH LECJIbIX

89 24.02.26
YHCEJI: OCTATKH 110 MOLYIIIO
IIpuMenenye NpU3HAKOB JICIIMMOCTH LEJIBIX

90 P P 24.02.26
YHCEJI: OCTATKH 110 MOLYIIIO
[IpumeHeHne NpU3HAKOB JETMMOCTH LIEJIBIX

91 yycen: aroput™ EBknnna 1uis permenus 27.02.26
3a/1a4 B IEJIBIX YHCIIaxX
KonrponsHas padora: "Teopus neinx

92 P P P 27.02.26
qucen
Cucrema ¥ COBOKYITHOCTh YPaBHEHUH.

93 PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI- 03.03.26
CJICICTBUS
Cucrema ¥ COBOKYITHOCTh YPaBHEHHH.

94 PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI- 03.03.26
CJICICTBUS
OCHOBHBIE METO/IbI PEIICHUS CUCTEM U

95 . . 06.03.26
COBOKYITHOCTEM paliMOHaNbHBIX YPaBHEHUMN
OCHOBHBIE METO/IbI PEIICHUS CUCTEM U

96 COBOKYITHOCTEW MppallMOHAIbHBIX 06.03.26
ypaBHEHU I
OCHOBHBIE METO/IbI PELICHUS CUCTEM U

97 . . 10.03.26
COBOKYITHOCTEM MOKa3aTEIbHbBIX YPaBHEHUI
OCHOBHBIE METO/IbI PELICHUS CUCTEM U

98 . . 10.03.26
COBOKYITHOCTEM IMOKA3aTEIbHbBIX YPaBHEHUH

99 OCHOBHBIE METO/IbI PELICHUS CUCTEM U 13.03.26




COBOKYITHOCTEH JIOTapu(PMUIECKIX
ypaBHEHUU

100

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYIIHOCTEH JIorapu(pMUIECKUX
ypaBHEHUU

13.03.26

101

[TpruMmeHeHue CUCTeM K PEIICHUIO
MaTeMaTHYECKUX 33/1a4 1 33/1a4 U3
pa3IMyYHBIX 00JacTel HAyKH U peallbHOM
YKU3HU, HHTEPIPETAIUs OTy4EeHHBIX
pe3ynbTaToB

17.03.26

102

[TpuMeHeHue CUCTeM K PEIICHUIO
MaTeMaTHYECKUX 3a/1a4 1 33/1a4 U3
pa3IMyYHBIX 00JacTel HAyKH U peallbHOM
YKU3HH, UHTEPIIPETAIUS TTOJTYICHHBIX
pe3yJIbTaToB

17.03.26

103

[TpuMmeHeHre HEPaBEHCTB K PEIICHUIO
MaTeMaTHUYECKUX 3a/1a4 U 33/1a4 U3
pa3INyYHBIX 00JacTel HAYKH U peallbHOM
YKU3HH, UHTEPIIPETAIUS TTOJTYICHHBIX
pe3yJIbTaToB

20.03.26

104

KoHTtponbHas padora: "Cucremsl
palOHATbHBIX, UPPALMOHATBHBIX
MOKA3aTEIBHBIX U JIOTapU(OMHUICCKUX
ypaBHEeHU"

20.03.26

105

Panmonansubie YpaBHCHU: C [IapaMCTpaMU

24.03.26

106

Panmonansubie HCPaBCHCTBA C I1apaMCTpaMu

24.03.26




107 PanmonanpHbIe cHCTEMBI C MapamMeTpaMu 27.03.26
HppanyoHaibHble ypaBHEHHS, HEPAaBEHCTBA

108 ppatt P P 27.03.26
C IapaMeTpaMu

109 NppanuoHanbHble CUCTEMBI C TapaMeTpaMu 07.04.26
IlokazarenbHble ypaBHEHUSI, HEPABEHCTBA C

110 P P 07.04.26
napameTpamu

111 [TokazarenbHbIE CUCTEMBI C TApAMETPaMu 10.04.26
Jlorapumudeckne ypaBHEHHS,

112 p (b yp 10.04.26
HEpaBEHCTBA C MapaMeTpamMu
JlorapudmMmuueckue cuCTEMEL C

113 p (b 14.04.26
napameTpamu
TpurosoMeTpudecKue ypaBHEHUS C

114 P P P 14.04.26
napameTpamu
TpurosoMerpudecKue HEpaBeHCTBA C

115 P P P 17.04.26
napameTpamMu
TpurosoMeTpudecKkre CUCTEMEL C

116 p p 17.04.26
napameTpamMu
ITocTtpoenue u uccnenoBaHue
MaTeEMAaTHYECKUX MOEIIEH PEATLHBIX

117 5 ACIICH PeaIby 21.04.26
CUTYaIMi C TOMOIIBIO YPABHEHUH C
napameTpamu
IToctpoenue u uccnenoBaHue
MaTeEMaTHYECKUX MOEIIEH PEATLHBIX

118 ACICH P 21.04.26

CUTYalUH C IOMOLIBIO CUCTEM YPABHEHUN C
napameTpamu




IToctpoenue u uccnenoBaHue
MaTEMAaTHYCCKUX MO[[GHGI;'I PCAJIBbHBIX

119 . 5 24.04.26
CUTYaIHii C TOMOIIBIO CUCTEM yPaBHEHHH C
napaMeTpamu
KonTponbHas padora: "3agauu c

120 P P . 24.04.26
napamerpamu”

[ToBTOpenue, 06001IeHUE, CUCTEMaTH3aIUs

121 per e " 28.04.26
3HaHuii: "YpaBHEHUS
IToBTOpenue, 0000IICHNE, CHCTEMATH3AIIHS

122 b = . 28.04.26
3HaHui: "YpaBHeHus"

123 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3AIUS 05.05.26
3uanuit: "Ypasuenus. CucreMsl ypaBHeHHA" o
IToBTOpenue, 0000IICHNE, CHCTEMATH3AIIHS

124 per e B 05.05.26
3HaHui: "HepaBeHcTBa
[ToBTOpenue, 06001IeHUE, CUCTEMaTH3aIUs

125 per Het " 08.05.26
3HaHuii: "HepaBeHcTBa
IToBTOpenue, 0000IICHNE, CHCTEMATH3AIIHS

126 pet e B 08.05.26
3HaHui: "HepaBeHcTBa

127 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3AIUS 12.05.26
3HaHuii: "[IponsBoaHas u e€ npuMeHnexue" o

128 [ToBTOpenue, 06001IeHUE, CUCTEMaTH3aIUs 1.05.26
3HaHuil: "[IponsBoaHas u e€ npuMeHeHue" .

129 [ToBTOpenue, 06001IeHUE, CUCTEMaTH3aIUs 15.05.26
3Hanuii: "IIpousBoaHas u e€ npumenenue" T
IToBTOpenue, 0000IICHNE, CHCTEMATH3AIIHS

130 P . . 15.05.26

3HaHuii: "MHTErpan u ero npumeHenue"




[ToBTOpeHue, 06001IeHNE, CHCTEMATU3AIUS

131 N . 1 19.05.26
3HaHuil: "OyHKINN
I1

132 OBTO‘]’C)G'I'-II/IC, 06061'1;16HI/IG, CUCTeMaTH3aLIHs | 19.05.26
3HaHuii: "OyHKIKUN

133 HOBToPe'I'{I/Ie, 06061'1;16HI/IG, CHUCTeMAaTH3aLHs | 22.05.96
3HaHuii: "OyHKUIKUN

134 Wroroas KoHTpOIbHAS paboTa 1 1 22.05.26

135 HroroBast KOHTposIbHas paboTa 1 1 22.05.26

136 HOBTOPGHI/IG, 00001eHne, cucTeMaTU3aIus | 26.05.96
3HaHUHN

OBIIEE KOJIMYECTBO YACOB I10 136 1

[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




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Maremaruka: airedpa 1 Hayaia MaTeMaTHYEeCKOT0 aHalIu3a, Te€OMETPHSI.
AnreOpa 1 Hauana MaTeMaTU4YecKoro aHanu3a. 10 kiacc: yueOHUK J1s
0011e00pa3oBaTeNbHBIX OpraHu3aluii: 0a30BbIi U YIIIyOJICHHBIA YPOBHU
/ FO.M.Konsrun, M.B. TkaueBa, H.E.®enopora - Mockga:

IIpocsemenune

Marematurka: anredpa v Hadajia MaTeMaTHIeCKOTO aHAJIN3a, TEOMETPHSL.
AnreOpa 1 Hauaja MaTeMaTUYeCKOro aHanu3a. 11 kimacc: yueOHUK J1st
0011e00pa3oBaTeNbHBIX OpraHu3aluii: 6a30BbIi U YIIIyOJICHHBIA YPOBHU
/ FO.M.Konsarun, M.B.TkaueBa, H.E.®enopoBa - Mockaa:

IIpocsemenue

METOINUYECKHUE MATEPHUAJIbI VIS YUUTEJIA
H.E.®enoposa, M.B. TkaueBa. Meroauueckne peKOMEHAALNH K
yueOHUKY AnreOpa U Hadajla MaTeMaTudeckoro ananusa. 10 kiacc.
H.E.®enoposa, M.B.TkaueBa. Meroauueckne peKOMEHAANH K

yueOHHMKY AJreOpa 1 Hayajla MaTeMaThudecKkoro aHanusza. 11 kmacc.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI

CETU UHTEPHET



bu6mnorexa IJOK

https://m.edsoo.ru






