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HOACHUTEJIBHAA 3AIINCKA

VY4eOHblll Kypc «AnreOpa M Hadaja MaTEMaTHMYECKOTO aHAIM3a» SIBIISIETCA
OJIHUM M3 Haubojee 3HAYMMBIX B MIpOrpamMMe CpeaHero oOluiero oopa3oBaHUs,
IOCKOJIbKY, C OZHOW CTOPOHBI, OH OOECIeYMBAeT MHCTPYMEHTaJIbHYIO 0a3y uis
M3YUCHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYTrOil CTOPOHBI, (GOPMUPYET
JIOTUYECKOE M aOCTPAaKTHOE MBIIUICHHE O0YYaIOIIUXCs Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUSI UHPOPMATHKH, OOILECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U APYTUX
JUCUUIUIMH. B paMkax maHHOro ydeOHOro Kypca OOydYaromiuecsi OBJIaJI€BAIOT
YHHUBEpCAIbHBIM SI3BIKOM COBPEMEHHOH HaykH, KoTopas (popMyIupyer cBOU
JOCTHKCHHS B MaTeMaTU4ecKoi hopme.

VY4eOHblii Kypc aireOpbl U HayaJll MaTeMaTHYECKOI'0 aHalM3a 3aKJaJbIBaeT
OCHOBY JJI1 YCIEUIHOI'O OBJAJACHHUsS 3aKOHaMU (U3UKHU, XHUMHUHU, OHOJIOruH,
NOHMMAaHUSI OCHOBHBIX TEHJEHIIUI Pa3BUTHSI SKOHOMHUKHU U OOILIECTBEHHON YKU3HHU,
IO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LHU(POBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUAX, YBEPEHHO HCIIOJIB30BaTh MX MJS JaTbHEUIIEro oOpa3oBaHUS U B
NOBCEHEBHOM XM3HU. B TO ke Bpemsi oBlajeHHe aOCTPAKTHBIMH M JIOTHYECKH
CTPOTMMHU KOHCTPYKIIUSIMH anreOphl M MaTEeMaTHYeCKOro aHalu3a pa3BUBaeT
YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HCTUHHOCTH, JIOKa3bIBATh
YTBEPXKICHUS C MOMOIIBI0 MHAYKIMUA U PacCyXaaTh AETyKTUBHO, UCIOIb30BaTh
00001lIeHHEe W KOHKPETH3alHI0, a0CTparupoBaHUE M aHAJIOrUI0, (OPMHUPYET
KpPEaTUBHOE U KPUTUYECKOE MBIIIJICHUE.

B xoxe u3yuyenus yueOHOro kypca «Anrebpa M Hadajla MAaTeMaTHYe€CKOIro
aHaM3a» 00ydJaroIiuecs: MOJY4Yar0T HOBBIM OMBIT PElICHUs MPHUKIAJHBIX 3ajad,
CaMOCTOSITEJILHOTO TOCTPOCHHSI MaTEMaTUUYECKUX MOJIENEH pealbHbIX CUTYalluH,
UHTEPIpPETAllMd  TOJIYYCHHBIX  PEIICHWH, 3HAKOMSITCS C  NpUMepaMu
MaTeMAaTUYECKUX 3aKOHOMEpPHOCTEW B MPUPOJIE, HAyKEe U HUCKYCCTBE, C
BBIJIAIOIIUMUCS MATEMAaTUYECKUMHU OTKPBITUSMH U UX aBTOPaAMHU.

VY4eOHblii Kypc 00JIajaeT 3HAUYUTEIHHBIM BOCHHUTATEIbHBIM IMOTEHIIUAJIOM,
KOTOpBI peanu3yercs Kak 4epe3 YydeOHbId MaTepuaj, CIOCOOCTBYIOIUN
(OpMHUPOBAHUIO HAYYHOI'O MHMPOBO33PEHHS, TaK M 4yepe3 crneuupuky ydeOHOM
NESITeNbHOCTH, TpeOyrouell MpOJOIKUTEIbHOM KOHIIEHTpAlMd BHHUMAaHU,
CaMOCTOSITEIHOCTH, AaKKypaTHOCTHM ¥  OTBETCTBEHHOCTH 3a  IOJIYYCHHBIH
pe3yJbTar.

B ocnoBe Mmeroamku oOydeHus anreOpe M HadalaM MaTeMaTHYeCKOTro
aHaM3a JEKUT ACSITeTbHOCTHBIN MPUHIUI 00yUYEHHUSI.



B crtpykType yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIn3a» BbIIETICHBI CIEAYIONINE COJepKaTeIbHO-METOANYecKe TuHuu: «Hucna
U BeIYHCIeHus», «DyHKIMN U rpadukny, «YpaBHEHUS U HepaBeHCTBay, «Havana
MaTeMaTUYeCKOro aHanu3a», «MHoxkecTBa © JOruMKa». Bce OCHOBHBbIE
COJIEPKATEIbHO-METOANYECKUE JIMHUM HU3Yy4aloTCsd Ha NPOTSLDKEHUU JABYX JIET
o0y4yeHHs Ha YPOBHE CpEIHEro oOIiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSIS
Apyr Opyra U MOCTENEHHO HACHIIIAsCh HOBBIMM T€MaMu U pasjaenamu. JlaHHBIN
y4eOHbI KypC SIBJISETCS WHTErPATUBHBIM, IIOCKOJBKY OOBEAMHSET B cele
CoJiep>)KaHUE HECKONbKMX MaTEeMaTHYeCKUX AUCIMIUIMH, TAaKUX Kak anredpa,
TPUTOHOMETPHUS, MATEMATUYECKUN aHaJINU3, TEOPUsT MHOXKECTB, MaTeMaTH4ecKas
goruka u gpyrue. Ilo mepe Toro kak oOydwarouigecs OBJIaJE€BalOT BCE Oolee
IMIMPOKUM MaTEeMaTHYECKUM allllapaToM, Y HUX IMOCJIeI0BaTeNbHO (hopMUpYyeTCsa U
COBEpIIEHCTBYETCSI YMEHHE CTPOUTb MAaTEMaTHYECKYI0 MOJEIb peaJbHON
CUTYaIluH, IPUMEHITHh 3HAHUS, MOIYYCHHbIE TIPU U3YUYEHUU y4eOHOro Kypca, JUIs
pELIEHUsI CaMOCTOSITEIBbHO C(HOPMYIMPOBAHHON MAaTeMaTUYECKOM 3aJaul, a 3aTeM
WUHTEPIPETUPOBATH CBOU OTBET.

ConepxarenbHo-MeTouueckass JuHUS «Yucia U BBIYMCIEHUS» 3aBEpIIACT
(dbopMuUpOBaHNE HABHIKOB MCTIOIH30BAHMSI ICHCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOI'0 001Iero oopazoBanus. Ha ypoBHe cpennero oduiero
obOpa3oBaHusi oco0oe BHUMaHME yzAensercs  (OpMHPOBAHHIO  HABBIKOB
palMOHANTBHBIX BBIUKCICHHM, BKIIOYAIOMIMX B CeOSl MCIOJIB30BAaHUE PA3TUYHBIX
dopM 3amucu 4yucia, yMEHHE JejaTb NPUKUIKY, BBIIOJIHATH NPUOIMKEHHBIE
BBIUMCIICHHS, OIEHUBATh UYWCIIOBBIC BBIPAKCHHS, pabOTaTh ¢ MAaTeMaTHUYECKUMHU
KOHCTAaHTaMHU. 3HAKOMbIE OOYYaroIIMMCA MHOXECTBAa HATypaJlbHbBIX, IEJIbIX,
palMOHANbHBIX M JCHCTBUTENBHBIX  YHUCEN  JIONOJHSIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4YHcel. B KaXIoM ©3 3TUX MHOXKECTB PacCMaTPHUBAIOTCS
CBOMCTBEHHbIE €My cleunpuyecKkue 3ajJadd M OIepaluu: JeJIeHHE Haleo,
ONEPUPOBAHUE OCTAaTKAaMH Ha MHOXKECTBE IEJBIX 4YHCEN, OcOoOble CBOWCTBA
palMOHANTBHBIX M HUPPAIMOHANBHBIX YHUCEN, apu(METHUECKHE OMepaliu, a TaKkxKe
U3BJICUECHNE KOpHS HATypajbHOW CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEI.
bnaromapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCHOJIb3YEMBIX YHCEN U
3HAaKOMCTBY C BO3MOKHOCTSIMU MX HPUMEHEHHS JUIsl PELIEeHUs pa3iuyHbIX 3ajad
dopmMupyeTcsi mpeAcTaBlIeHNE O €IUHCTBE MATEMAaTUKH KaK HAayKH W €€ POJiH B
IOCTPOCHUU MOJIENeH peallbHOr0 MHpa, MIMPOKO HCIONB3YIOTCS 000O0IIeHHE U
KOHKPETH3aIHsL.

Jluaus «YpaBHEHUS W HEPABEHCTBA» PEATM3YETCS Ha MPOTSHDKEHUU BCETO
o0yueHusi Ha YPOBHE CpEIHEro oO0Iiero oOpa3oBaHUs, MOCKOIbKY B KaXJIOM
pasnene IlporpamMmbl MPEenyCMOTPEHO pEIIEHHE COOTBETCTBYIONIMX 3amad. B



pesyabTare oOydYaromMecss OBJIaJICBAIOT PA3UYHBIMUA  METOJAMHU  pelIeHUs
paIMOHAIIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTEIbHBIX, JIOTApUDMHUYECKUX U
TPUTOHOMETPUUYECKUX YpPaBHCHHH, HEPAaBEHCTB W CHUCTEM, a TakKXke 3ajad,
colepkamux napameTpbl. [lonyueHHble yMEHUS UIMPOKO HCMONB3YIOTCA TMpHU
uccieoBaHUU (QYHKIMA C TTOMOIIBI0 MPOU3BOAHOM, MPHU PEIICHUH MPUKIATHBIX
3a/1a4 U 3a/1a4 Ha HaXOXJAeHHWE HauOOIbIIUX M HAMMEHBIINX 3HAYEHUU (DYHKIUU.
JlanHast comepkarenbHasi TUHUSL BKIIIOYAeT B ce0s Takke (OpMHUPOBAHHE YMEHUH
BBINIOJIHATL ~ pacu€érel 10  QopMmynaM, mpeoOpa3oBaHus  palMOHAIbHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TaKKe BBIPAXKEHUH,
collepKallluX cTerneHu W Jiorapudmbel. brarogaps u3zydeHuio anredpanyueckoro
Marepuaga TOPOUCXOAUT  JajbHEWIee  pa3BUTUE  AJITOPUTMHUUECKOTO U
a0CTPaKTHOTO MBINIJIEHUSI O0ydYaromuxcs, GOPMUPYIOTCS HABBIKU JI€TYKTUBHBIX
paccykJeHuid, paboTbl C  CHUMBOJBHBIMH  (OpMaMH,  TPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJIC PaBEHCTB M HepaBEHCTB. AnreOpa
npennaraetr S(QQPEKTUBHbIE HWHCTPYMEHTHl JJIS pPEHICHUS TMPAKTUYECKUX U
€CTEeCTBEHHO-HAYUHbIX 3aJ1a4, HATJSHO JIEMOHCTPUPYET CBOM BO3MOKHOCTU KaK
SI3bIKA HAYKH.

ConepxatenbHo-MeToanueckass JuHug «DyHkMM u rpaduKu» TECHO
neperieTaeTcs ¢ JPYrUMU JIMHUSAMH Y4e€0HOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a1a€T MOCIEA0BATEIbHOCTh N3YUeHUsI MaTepuana. M3yueHue cTeneHHou,
N0KAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUMN, UX CBOICTB
U rpaduKOB, UCTIOIB30BaHUE (DYHKIMM TSl pEIICHHs 3a/1a4 U3 JAPYTrUX y4eOHBIX
PEAMETOB U PEabHOM KM3HHM TECHO CBS3aHO KaK C MAaTEMaTHUYECKUM aHAIM30M,
TaK U C PEIICHUEM YpaBHEHUU W HepaBeHCTB. [Ipu 3ToM Oombiioe BHUMaHUE
ynensiercs (OpMHUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMyJaMu 3aBUCUMOCTU MEXIY
pasTUYHBIMA BEITWYMHAMH, KCCIEIOBATh TOJYyYCHHBIE (PYHKIIUU, CTPOUTH HX
rpaduku. Matepuan 3TOl coJep>KaTebHON JIMHUM HAIEIeH Ha Pa3BUTHE YMEHUMN
U HaBBIKOB, IMO3BOJISIIONIMX BBIPAXKATH 3aBUCUMOCTH MEXKAY BEIUYUHAMHU B
paznuyHOl ¢dopMe: aHATUTHYECKOH, rpaduueckoil u cioBecHOW. Ero m3yduenwue
CIIOCOOCTBYET ~ Pa3BUTHUIO AJTOPUTMHUYECKOTO MBILIUIEHUS, CIOCOOHOCTH K
0000I1IeHII0 M KOHKPETU3AIIMH, NCIIOJIb30BAaHNIO aHAJIOTHH.

ConepxarenbHasg nuHUs «Hadama mMareMaTH4eckoro aHaiau3a» IO3BOJSET
CYILIECTBEHHO PACIIMPUTHh KPYT KaK MAaTeMaTUYECKUX, TaK W MPUKJIATHBIX 3a/1ad,
JIOCTYITHBIX OOYYaronuMcs, TaK KaK y HUX TOSBISETCS BO3MOXKHOCTH CTPOHUTH
rpa@uKy  CIOXKHBIX (YHKIMHA, ONpeAensaTb MX HauOONbIIME W HaWMEHbIINE
3HAYCHUS, BBIYUCIITH IuIOManu (Guryp m oOBEMBI Tel, HaXOAUTh CKOPOCTH W
yCKOpeHus TnpoleccoB. JlaHHas copepkaTrenbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH TIOCTPOCHHUS MaTEMaTHUYECKUX MOJIeNIed peallbHbIX CHUTYyalluH,



MO3BOJISIET HAaXOJUTh HaWJIydylllee pElIeHHe B MPUKIAIHBIX, B TOM YHUCIE
COLIMAJIBHO-DKOHOMMYECKUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMaTH4YECKOT O
aHaiM3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOrO, (OPMaJbHO-JIOTMYECKOTO U
KPEaTUBHOI'O MBIIUICHUS, (DOPMUPOBAHHIO YMEHUH pPACIO3HABATh MPOSBICHUS
3aKOHOB MAaTeMaTHKU B HayKe, TEXHUKE U HcKkyccTBe. OOydaroniuecs y3HalT O
BBIIAIONINXCA PE3YJIbTaTaX, MOIYYEHHBIX B XOAE pPa3BUTUS MaTeMaTHUKUA Kak
HAyKH, U 00 UX aBTOpax.

ConepxkaTtenbHO-MeTOANYECKast JIMHUS «MHOXKECTBA U JIOTUKa» BKIIIOYAET B
ce0s DJIEeMEHThl TEOPUU MHOXKECTB M MAaTEMaTHYEeCKOW JIOTMKH. TeopeTuKo-
MHO>KECTBEHHBIE MPEJICTABIEHUS MPOHU3BIBAIOT BECh KYpC IIKOJBbHONW MaTEMATUKHU
U TpenjararoT HamOoJjiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOIIUNA BCE pPa3zielibl
MaTeMaTUKU W €€ MNPWIOKEHUNM, OHU CBS3bIBAIOT pa3Hble MaTEMaTHYECKHUE
JUCHUIUIMHBL W WX NPWIOKEHHS B eauHoe uenoe. [loaTomMy BaxkHO n1aTh
BO3MOXKHOCTh OOy4YaloIIeMyCsi TOHUMAaThb TEOPETUKO-MHOKECTBEHHBIA S3bIK
COBPEMEHHOW MAaTeMaTUKH W UCIOJIb30BATh €r0 JJISl BHIPAKEHUS CBOMX MBICIIECH.
JpyruM BaXKHbIM TPU3HAKOM MaTEMaTUKH KaK HAyKd CleayeT IpU3HATh
CBOMCTBEHHYIO €M CTpOrocTh OOOCHOBAaHMM U CJE€IOBaHUE OMNpPEIEIEHHBIM
OpaBWiaM  TOCTPOEHHUS  JOKAa3aTelbCTB.  3HAKOMCTBO € DJIEMEHTaMH
MaTEMaTUYECKON JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO MBIIIJIEHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOU PACCYKJEHUS HAa OCHOBE JIOTUYECKUX
npaBuil, (POPMUPYET HABBIKH KPUTHUUECKOT'O MBIIIUICHHS.

B yuebHOM Kkypce «AnreOpa M Hayajga MaTEeMaTHYECKOrO aHaJIHU3a»
NPUCYTCTBYIOT OCHOBBI MaT€MaTHYECKOI'0 MOEIMPOBAHUS, KOTOPbIE MPU3BAHbI
croco0CcTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOSHHUS MOJEIEH peaabHBbIX
CUTYyallui, HWCCJIEAOBAHMS O3TUX MOJIeNIeH C TOMOIIBIO ammapara ajiredpbl H
MaTEMaTUYECKOTO aHaIu3a, WMHTEPIPETALHUH IOJTYYEHHBIX pPE3yJIbTaToB. Takue
3aJ1aHus BIUIETEHBI B KAXK/IbII U3 pa3/€l0B IPOrpaMMBbl, TOCKOJIbKY BECh MaTeprall
y4eOHOro Kypca IIMPOKO MCHOJIb3YETCs AJis pelleHHs] NpHUKIaaHbIX 3anad. [lpu
pEIIEHNH  peajbHBIX  MPAKTHUYECKUX  33dady  oOydaroluecss  pa3BUBAIOT
HAO0JIIOIATENTbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCTOJb30BaTh  aHAJNOTHI0, 0000maTh W KOHKPETU3UPOBATH  MPOOJIEMY.
HestenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB PEIICHUS] TPUKIAIHBIX 3a]a4
OpraHu3yeTcs B MIPOLIECCE U3YyYEHHUs BCEX TEM y4eOHOro Kypca «Anredpa u Hadasna
MaTEMaTUYECKOIO aHAIU3a».

Ha wu3yuenne yueOHOro kypca «AxareOpa M Havajga MaTeMaTUYECKOIO
aHanuzay» orBoauTcs 272 vaca: B 10 xnacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJICIIO).



COAEPKAHUE OBYUEHUA
10 KJIACC

Yucsa 1 BIYMCICHUSA

PaumonanbHbie ynciaa. OOBIKHOBEHHbIE U JECATUYHBIE JPOOHU, MPOLIEHTHI,
OeckoHeuHble Tepuoanyeckue aApoou. [IpumeHenue apoOGelt U MPOIEHTOB IS
peLIeHUs IPUKIAAHBIX 3a7a4 U3 PA3JIUYHbIX OTPACIICH 3HAHUU U PEallbHOU KU3HH.

JlelictBuTenbHble 4ucaa. PamuoHanbHblE W UppPALMOHAIBHBIE  YHCIA.
ApudmMernyeckre  omnepalud € JEHCTBUTEIBHBIMU  yuciaamMu.  Moayib
JEHUCTBUTENBHOIO YKCiIa U ero cBoMcTBa. [IpuOnmkE€HHbIE BBIYKMCIICHUS, IPABUIIaA
OKPYTJICHHUS, MPUKUIKA U OLIEHKA PE3YyJIbTaTa BbIUUCICHUN.

Crenenp ¢ uenpiM mnokaszareneM. buHoMm Herorona. Hcenonbe3oBaHue
noaxosIeld popMbl 3aMucu TEUCTBUTEIBHBIX YHCEI JIJISl PEIICHHS TPAKTUIECKUX
3a7a4 U MPEJCTABICHUS JaHHBIX.

Apudmernyeckunii KOpeHb HaTypaJIbHOM CTEMEHHU U €r0 CBOMCTBA.

CreneHb € pauvMoOHaJIbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JIEUCTBUTEIILHBIM ITOKA3aTEIEM.

Jlorapudgm umcma. CpoiicTBa jorapudma. JlecsTuuHble W HaTypalbHbBIE
aorapuMsl.

CHHYyC, KOCHUHYC, TaHT'€HC, KOTAHI'€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC,
ApKKOCUHYC M ApKTAaHI'€HC YMCJIOBOTO apryMEHTA.

YpaBHeHUs] U HEPABEHCTBA

ToxnectBa W TOXKIECTBEHHBIE IIpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHEHHs. PaBHOCWIIBHBIE ypaBHEHHMS U ypaBHEHHUsA-clenCcTBUsA. HepaBeHCTBO,
pelIeHrne HEpaBeHCTBA.

OCHOBHBIE METOIbI PEIICHUS LIETBIX U APOOHO-PAIMOHAIIHBIX YPABHEHUN U
HEpPaBEHCTB. MHOroOwIeHsl OT OJHOW NEPEMEHHOW. JlelleHne MHOrodsjgeHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema be3dy. MHorowieHsl ¢  UEIbIMU
ko3 punmrenramu. Teopema Buera.

[Ipeobpa3oBaHus YHCIOBBIX BRIPAXKEHUN, COJEPKAIINX CTETICHU U KOPHHU.

NppanmonanbHbie YpaBHEHHSI. OcHOBHbIE METOJBI pelenus
VPPalOHAIBHBIX YPABHECHUM.

[TokazarenbHble ypaBHEHHUs. OCHOBHBIE METOJbl PEIICHUS MOKAa3aTEIbHbBIX
YPaBHEHHM.

[TpeoOpazoBanue BeIpaXXKeHHH, COAEPKANTUX JTOTapU(MBI.

Jlorapudmuueckue YPaBHEHHS. OcHOBHbIE METOBI pelieHus
naorapu(MUYECKUX YPaBHEHHI.

OcHOBHBIE TPUTOHOMETPUUYECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUUECKHUX BBIPAKEHUM. PellleHne TPUroHOMETPUIECKUX YPABHEHUI.



Pemienue cucreM JMHEWHBIX ypaBHEHMU. MarTpuua CHUCTEMBl JIMHEUHBIX
ypaBHeHuil. Ornpenenurens MaTpuilbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIUMCIICHUE €r0 3HAYCHUS, IPUMEHEHHUE OMNPEICIIUTENS JJIsl PELICHUs
CHUCTEMBbl JIMHEMHBIX ypaBHEHUW. PellleHne NpuKIaJHbIX 3aJad C IOMOIIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHMU. lccinegoBaHWe MOCTPOEHHOM MOJEIN C
MIOMOIIBIO MATPHUIL U ONIPEAETUTENEH.

[TocTpoeHne maTeMaTUYECKHUX MOJENIEN PEealbHOM CHUTYyalUMHU C IOMOIIBIO
YpPaBHEHHUI W HepaBEHCTB. lIpuMeHeHHE ypaBHEHHMII W HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3aJady M 3aJa4 U3 Pa3IMyHbIX 00JIacTel HAayKu U peajbHOU
HKU3ZHU.

DOyHKUuM U rpaduku

OyHkius, cmocodbl 3amgaHus (yHkuu. B3aumHo oOpaTHble (QYHKIHH.
Komnozunust ¢ynkuuit. I'paduk QyHkimuu. DieMeHTapHbIE MNpeoOpa3oBaHUs
rpaduKoB (yHKITHIA.

O6nactb onpeneneHuss 1 MHOKECTBO 3HaueHuM ¢GyHkuuu. Hynu dyHKimm.
[IpomexxyTkH 3HaKOMOCTOSHCTBA. UETHBIE M Heu€THbIe QyHKUMH. [leproauueckue
byskiuu. [IpomMexyTKu MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl U MUHUMYMBI
dbyukuuu. Hanbosnpiiee 1 HaMMeHbIIIee 3HaYeHUs (PYHKIIMU Ha IPOMEXKYTKE.

JluneitHasi, KBaapaTW4yHas W APOOHO-TMHEHHAs (QYHKIUH. DIeMEHTapHOE
UCCJIeIOBAHUE U TTOCTPOEHUE UX IpauKOB.

Crenennas (GyHKIUS ¢ HATypaJlbHBIM U 1IEbIM TMOKa3ateneM. E€ cBolicTBa u
rpadguk. CBoiicTBa W rpaduk KOpHS N-OM CTENMEeHW Kak (YHKIMH OOpaTHOMU
CTEICHU C HATYPaJIbHBIM ITOKA3aTEIIEM.

[TokazatenbHast u jorapupmudeckas (yHKIHUU, UX CBOWMCTBA M Tpadukwy.
Ncnonb3oBanue rpadukoB GyHKIUMA 17151 pEeLICHUs] YpaBHEHUH.

TpuroHoMmerpuueckasi OKPYKHOCTb, OINpPEACICHUE TPUTOHOMETPUUYECKUX
(GyHKIIUN YUCIIOBOTO apryMEHTA.

OyHKIMOHAJIbHBIE 3aBUCUMOCTH B peEaJbHBIX MpPOIECCaX U SBICHUSX.
I'padmku peanbHBIX 3aBUCUMOCTEH.

Hayana maTteMaTH4ecKOro aHajausa

ITocienoBaTenbHOCTH, CHOCOOBI 3amaHMs IIOCJIEAOBATEILHOCTEH. MeTon
MaTeMaTH4YECKON 170:014%910%128 MoHOTOHHBIE u OTrpaHUYECHHBIE
MOCIEA0BATENBHOCTHA. VICTOpUS BO3HMKHOBEHHS MAaTEMaTUYECKOr0 aHajau3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernyeckas U reomeTpudeckas nporpeccuu. beckoHeuHo yObiBaroiast
reomerpuueckasi nporpeccusi. CymMma 0€CKOHEUHO yOBIBAIOIIEH T€OMETPUUECKON
Mporpeccuu. JIMHEUHBIM U YKCITOHEHIMAIBHBIN pocT. Hucio €. @opMyJia CI0KHBIX



npoueHToB. Mcnonp30BaHWE TPOrPECCHMU I PELICHHWS pealbHbIX 3a/1ad
NPUKJIAJTHOIO XapaKTepa.

HenpepoiBHble ¢GyHKIMM W MX CBOMCTBA. TOYkM paspbiBa. ACHUMITOTHI
rpagukoB QyHkuuid. CBOHCTBa (PYyHKUMH HENPEpPBIBHBIX Ha OTpe3ke. Meroj
UHTEPBAJIOB JUIsI PELICHHs HEpaBeHCTB. lIpumeHeHue CBOWCTB HENPEPBIBHBIX
GyHKUMN TS perieHust 3a1ay.

[lepBas u BTOpas npousBoaHbie GyHKIMU. Onpenenenre, reoMeTpUIecKuil u
(u3nyecKuil CMbBICI IPOU3BOJHON. Y paBHEHHE KacaTeabHOU K rpaduky pyHKIUU.

[IpousBogubie  smemeHTapHbix  ¢QyHkiuil.  [IpoumsBogHass ~ CymMBI,
POU3BEICHUS, YACTHOI'O U KOMIIO3ULMU (DYHKLIUH.

MHoKecTBa M JIOTHKA

MHOXkeCTBO, omnepaluyd HaJ MHOXXECTBAMM W WX CBOWCTBA. J[narpamMmbl
Olinepa—Benna. IIpumeHeHuMe TEOPETHKO-MHOXKECTBEHHOI'O —ammapara s
ONMCAHNs PEAJbHBIX IPOLECCOB W SBJICHUM, NPU PEUICHUWH 3a4ad W3 JIPYTrux
y4€OHBIX NPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEMaTHYECKOrO OOBEKTA, CIEACTBUE,
JI0Ka3aTeIbCTBO, PABHOCHJIBHBIE YPABHEHHSI.

11 KJIACC

Yucia 1 BBIYMCICHUSA

Harypanbubie u nenble uncna. [I[puMeHeHrne NMpU3HAKOB JEIMMOCTU LEIbIX
yycesl, HauOonpIuid obmmi aenmutens (mamee — HOJl) m HamMensbiiee oOiee
kpatHoe (nanee — HOK), octaTkoB no mony:nto, anropurma EBknnaa ajist penieHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmrmnekcupie uuncna. AnreOpawmdeckas W TpPUTOHOMETpHYEcKas (opMbI
3aMUCH KOMIUIEKCHOTO 4Hclia. ApupMETHYECKHE OIeparuid C KOMIUICKCHBIMU
yucinamu. M3o0paxeHue KOMIUIEKCHBIX YHCE Ha KOOPAWHATHOM IIJIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHn uM3 KOMIUIEKCHOrO uncia. [Ipumenenue
KOMIUIEKCHBIX YMCeN JJIsl pellieHns PU3NYECKUX U T€OMETPUYECKUX 3aau.

YpaBHeHUs] U HEPABEHCTBA

Cucrtema U COBOKYNHOCTb YpPaBHEHHW M HEPABEHCTB. PaBHOCHIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIe/ICTBUS. PaBHOCWIIbHBIE HEPABEHCTRA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKMX  YPaBHEHHA C  TTOMOIIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTU. PelieHne TpuroHoMeTpruyecKuX HEpPaBeHCTB.

OCHOBHBIE METOJIbI  PEIICHMS] TOKa3aTeNbHBIX U  JOrapuPMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS] UPPAIMOHATBHBIX HEPABEHCTB.



OCHOBHBIE METOJIbl PEIICHUS CHUCTEM M COBOKYIMHOCTEW palMOHAJIbHBIX,
UPPAlMOHATBHBIX, TTOKA3aTEIBHBIX U JIOTApU(PMUIECKUX YPAaBHCHUI.

YpaBHEHMS, HEPABEHCTBA U CUCTEMBI C ITapaMeTpPaMH.

[Ipumenenne  ypaBHEHHMH, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTEMaTUYECKUX 3a/ad M 3aJlad W3 Pa3ju4HbIX 00JacTe HayKH W pealbHOMU
YKU3HU, UHTEPIPETALIMS MTOJTYYEHHBIX PE3YyJIbTaTOB.

DOyHKUUM U rpaduku

I'paduk kommozunum GyHkIUA. ['eoMmerpuueckue oOpa3bl YpaBHCHUH W
HEPABEHCTB HA KOOPAWUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue PyHKIIMN, UX CBONCTBA U Ipa(UKH.

I'paduueckre MeToanl peiieHUs ypaBHEHUN W HepaBeHCTB. [ 'paduueckue
METO/Ibl PEUICHHUS 3a/1a4 C TapaMETPaMU.

Ucnonb3oBanne rpadukoB (QyHKIUE s HCCIENOBaHUS MPOIECCOB U
3aBUCUMOCTEH, KOTOpHIC BO3HHUKAIOT TMPHU PEHICHUW 3a/ad U3 APYTHX y4eOHBIX
IPEAMETOB U PEATBHOM )KU3HU.

Hayana maTteMaTH4eCKOro aHajamu3a

[Ipumenenre MpoOU3BOAHON K MCCIENOBAHUIO (DYHKIMIT HA MOHOTOHHOCTH U
dKCTpeMyMbl. Haxoxkjaenue  HauOONBIIEr0O W HAUMEHBIIErO0  3HAYCHUU
HENPEePHIBHON (PYHKIIMU HA OTPE3KeE.

[IpumeHeHne NPOU3BOAHOM I HAXOXKICHUS HAWIY4dlIEero pEUIEHUs B
NPUKIAIHBIX 3a/1adax, Uil ONPENENICHHMs CKOPOCTM M YCKOPEHHMs Ipolecca,
3aIaHHOTO (HOPMYJIION W TPAPUKOM.

IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. I[lepBooOpasHbie
aneMeHTapHbIX QyHKIMi. [IpaBuna HaxoXIeHUs TEPBOOOPA3HBIX.

Wnrerpain. ['eomerpuueckunii CMBICIT UHTETrpaa. Brruucnenue
orpenenéHHoro naTerpana no gopmyne Hototona-JleitOnuna.

[Ipumenenue wHTErpana Jid HAXOXIEHHUS IUIOMAZEH IUIOCKUX (GUryp U
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsr pemenuit auddepeHnuaibHbIX ypaBHEHUH. MaTteMaTndeckoe
MOJIETUPOBAHUE pPEATbHBIX MPOLECCOB C TMOMOUIbI0 U depeHInaIbHbIX
YPAaBHEHMM.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI YPOBEHb) HA VYPOBHE CPEJIHET'O OBIIEI'O
OBPA30OBAHNMA

JINYHOCTHBIE PE3YJIBTATHI

1) rpaxIaHCKOro BOCIIMTAHMSA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMHA 00YUaAIOMIET0Cs KaK aKTUBHOTO H
OTBETCTBEHHOTO  4WJIE€HAa  POCCHUHCKOro  oO0IecTBa,  MPEJACTAaBICHHE O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
OpoLEyp TPaXAAHCKOTO oOImecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHHE
B3aUMOJICICTBOBATh C COIMAIIbHBIMU HHCTUTYTaMHU B COOTBETCTBUHU C HX
GYHKIIUSAME 1 Ha3HAYCHHUEM;

2) IATPUOTUYECKOT0 BOCTIUTAHUA:

c(hOpMUPOBAHHOCTh POCCUHUCKOM T'pakIaHCKOW UIECHTUYHOCTH, YBaXKEHUS K
MPOIIOMY M HACTOAIIEMY POCCHUUCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIIECHUE K
JOCTUKECHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MATEMATUYECKOU IIKOJIbI,
UCIIOJIb30BAaHUE DJTHX JOCTIDKCHHM B JPYrHX HAyKax, TEXHOJOTHAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHHE JTYXOBHBIX IEHHOCTEH POCCUUCKOr0o Hapoaa, chOPMUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMS, dTHUYECKOrO IMOBEAECHUS, CBA3aHHOTO C MPAaKTUYECKUM
IIPUMEHEHUEM JOCTMIKCHUM HAYKH U JEITEIbHOCTBIO YUYEHOrO, OCO3HAHUE
JUYHOTO BKJIa/ia B IOCTPOCHHUE YCTOMYUBOTO OYIYIIIErO;

4) 3cTETUYECKOTr0 BOCTIMTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1au, PELICHUH, pacCyXIEHUNH, BOCIPUUMUYUBOCTh
K MaTEMAaTUYECKUM aCIIeKTaM Pa3JUYHbIX BUJIOB UCKYCCTBA;

5) puzuvyeckoro BOCHUTAHUSA:

c(OPMHPOBAHHOCTh yMEHHUS TPUMEHSATh MAaTeMAaTHYeCKHEe 3HAHUS B
MHTEpecax 3I0POBOro 1 0e30MmacHoro oopasa Ku3HH, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHITUU U
OTJIbIXa, peryisipHas ¢u3udecKkass aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
P 3aHATUSX CIIOPTUBHO-03/I0POBUTENBHOM JESITEIbHOCTHIO;

6) Tpy10BOIr0 BOCIUTAHMSI:

TOTOBHOCTh K TpPYyAY, OCO3HaHWE IIEHHOCTU TPYJAOJIO0Us, HHTEpeC K
paznmuuabM  chepaM  TPO(PECCHOHANBLHON  NESITEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW U €€ NPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOD



Oynymiedt npodeccun W pealu3oBbIBATH COOCTBEHHBIE JKM3HECHHBIC IIJIAHBI,
TOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3oBaHUIO U
caM0o0OOpa30BaHUI0 HAa TPOTSHKEHWHM BCEH JKU3HM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3aJlady MaTEeMAaTUYECKON HAIIPaBJIEHHOCTH;

7) IKOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTb  JKOJOTMYECKOH KYJIbTYpbl, TTOHUMAHHE BIHSIHUSA
COIMAJIbBHO-?PKOHOMHYECKHUX TMPOIIECCOB HA COCTOSHUE MPUPOIHON M COIMATIBLHOU
Cpebl, OCO3HaHUE III00AIBHOTO XapaKTepa SKOJIOTHYECKUX MPo0JieM, OpUEHTAIIUS
Ha TPUMCHEHHE MAaTEMaTUYeCKUX 3HAHWW IS pEImIeHHWs 3aaad B 00JacTH
OKpYJ)Karoliel cpebl, IUJIAHUPOBAHUE IIOCTYIIKOB M OIICHKM HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAYKH ©  OOINECTBEHHOW  MPAKTUKH, IMOHUMaHUE
MaTeMaTHYeCKOM HayKh Kak cdepbl 4YeI0BEYECKOM eATEIbHOCTH, JTaloB eé
pa3BUTUS M 3HAYUMOCTH ISl Pa3BUTHUSL LMBUIU3AIUHU, OBJIAJCHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOM KyJIbTYpOll KaK CpeICTBOM IIO3HAHUS MHpA,
TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYIO M HUCCIEA0BATEIbCKYIO JEATEIbHOCTh
WHJMBUIYaJbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI
Ilo3naBaTe/IbHBbIC YHHBEPCAJIbHbIEC YUeOHbIE 1€l CTBUSA

Ba3oBble Jijoruueckue JelcTBUA:

BBISBIAITE M XapaKTEpU30BATHh CYIIECTBCHHBIC INPU3HAKM MATEMATHYECKUX
OOBEKTOB, TIOHATUH, OTHOIICHWA MEXIy TMOHATUAMHU, (HOPMYITHpPOBATH
OIpEe/IeTICHUs! MTOHATHH, YCTaHABIMBATh CYIIECTBEHHBIN NMPU3HAK KJIacCU(PHUKALUY,
OCHOBaHMSI /17151 0000IIEHHsI U CPAaBHEHUSI, KPUTEPUU IPOBOJUMOI0O aHaIU3a;

BOCIIpUHUMATh,  (OPMYIUPOBaTH U  MPEoOpPa3oBBIBATH  CYKJEHUS:
YTBEpAUTEIbHBIE U OTPULIATENbHBIE, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJIITh MATEMAaTHYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEYUS
B (hakTax, JAHHBIX, HAOJIONEHUSX U YTBEPKICHUSX, Mpenjaratb KpUTEPUH IS
BBISIBIICHHS 3aKOHOMEPHOCTEN ¥ IPOTUBOPEUN;

JieNaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX W
VWHIYKTUBHBIX YMO3AKIIOUECHHUM, YMO3aKIIOUEHUHN 110 AaHAJIOTUU;

IIPOBOJIMTH CaMOCTOATENIBHO J10KA3aTeNIbCTBA MATEMATHUECKUX YTBEPKIACHUN
(mpsiMbI€ U OT MIPOTUBHOI'0), BBICTpauBaTh apryMEHTALUIO, IPUBOJUTH IPUMEPHI U
KOHTPHPUMEPBI, 000OCHOBBIBATH COOCTBEHHBIE CYKICHHS U BBIBOJBI;



BbIOMpaTh crnoco0 pemieHust y4eOHOM 3ajaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  peIIeHUs, BbIOMpaTh HamOoOJee MOAXOMAIUHA C  yIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/JbCKHe AeiCTBHUA:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIEIOBATEIbCKUNA HHCTPYMEHT IO3HAHMUS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MPOOIIEMY,
yCTaHABJIMBATh MCKOMOE M JIaHHOEe, (OPMHPOBATH THUIOTE3y, apryMEHTHUPOBATh
CBOIO MTO3UILIMIO, MHEHHE;

OPOBOJUTH CaMOCTOSITENIBHO CIUIAHWPOBAHHBIN 3KCIIEPUMEHT, HCCIEAOBaHNE
110 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTu4ecKoro o0beKTa, sIBJICHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMHU, SIBICHUSIMHU, TPOIECCAMU;

CaMOCTOSATENHHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI 1O PE3yibTaTaMm
NPOBEIEHHOTO  HAONIOJIEHUsI, KCCIEOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
MIOJTYYCHHBIX PE3YyJIbTATOB, BEIBOJIOB U 0000IIECHMIA;

POrHO3UPOBATh BO3MOXKHOE PAa3BUTHE IIpollecca, a TakXKe BBIIBUTATH
MIPEIOIOXKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

PabGora ¢ undopmanmei:

BBISBJIATH JACPUIIMTH MH(POpPMAIUHY, JaHHBIX, HEOOXOJAMMBIX JIJII OTBETa Ha
BOTIPOC U JJISI pEIICHHUS 3a]1a4H;

BbIOMpATh MHOOPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH WHOOPMAIIUIO PA3IMYHBIX BUIOB U
dbopm IpecTaBICHNUS,

CTPYKTYPUPOBAaTh HH(POPMAIIUIO, TPEJACTABIATh €€ B pa3IMUHBIX (PopMmax,
WLTIOCTPUPOBATh Tpaduuecku;

OLICHUBATh HaAEKHOCTh uHbopmau o CaMOCTOSITETILHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKATHUBHBIE YHHBEPCAJIbHbIE YUeOHbIE 1€l CTBHUS

OO0menne:

BOCTIPHHUMATH U (POPMYIUPOBATH CYKICHHSI B COOTBETCTBHH C YCIOBUSIMH U
HEeNIsIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHS B
YCTHBIX U THUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOAYy PEIICHUs 3aJaddu,
KOMMEHTHPOBATh MOJyYEHHBIN Pe3yJIbTar;

B X0/€ OOCYXXIEHHs 3a/1aBaTh BOMPOCHI MO CYHIECTBY OOCYKIAE€MOIl TEMBI,
npoOJieMbl, peniaeMoil 3ajaud, BBICKA3bIBATH WJEH, HAIlCJICHHBIE HA TOWCK
pEIICHMS, COIOCTABIATh CBOM CYXKICHHUS C CYXICHUSIMU JPYTHX YYaCTHHKOB
auanora, oOHapYKMBaTh Pa3IMuUe W CXOACTBO TO3UIMH, B KOPPEKTHOH (opme
dbopMyIHpOBaTh pPa3HOTIIACHS, CBOM BO3PAKECHUS;



NPECTABISITh PE3yNbTAaThl PEIICHUS 3aJladyM, KCIIEPUMEHTA, MCCIEIOBaHus,
IPOEKTa, CAMOCTOSITENIbHO BbIOMpaTh (OpMaT BBICTYIJICHHS € Y4ETOM 3ajad
NPE3CHTAIMN U OCOOCHHOCTEH ayIUTOPHUH.

Pery/isiTuBHbIEC YHUBEpCaJbHbIE y4eOHbIE 1eCTBUSA

Camoopranusanus:

COCTaBJIATH IIJIaH, aJTOPUTM PEIICHUS 3a/a4H, BBIOMPATh CIIOCO0 PEIICHHS C
y4€TOM UMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHU ¢ Y4ETOM HOBOW MH(pOpMaLIUU.

CaMOKOHTPOJ/Ib, IMOLIUOHAIbHBIN HHTE/JIEKT:

BJa/J€Th  HABbIKAMU  IIO3HABaTEJIbHOM  pediekcun Kak  OCO3HaHUSA
COBEpIIIAEMBIX JIEHCTBUN M MBICTUTEIBHBIX MPOILIECCOB, MX PE3YNIbTATOB, BIA/ETh
crocob0aMy CaMOIIPOBEPKH, CAMOKOHTPOJI Mpolecca W pe3yibTara pelieHHs
MaTeMaTUYEeCKOH 3a/1auu;

OpeaBUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HHUKHYTH MPHU PELICHUH 3aauH,
BHOCHUTb KOPPEKTUBBI B JIETEIIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAAHHBIX,
HaIEHHBIX OLIUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJbTaTa LEIH U YCIOBUSAM, OOBSICHITH IPUUNHBI
JTOCTHYKCHHS WM HEAOCTH)KCHUS PE3YJIbTATOB JCATEIbHOCTH, HAXOAUTh OIIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eATEIbHOCTD:

NOHMMATh M HCIOJIB30BaTh MPEUMYIIECTBA KOMAHAHONW M WHIMBUAYaJIbHOU
paboThl TpU pelmeHUH Y4eOHBIX 3a7ad, MpPUHUMATh L€Jdb COBMECTHOU
JeSITeNbHOCTH, TUIAHUPOBATh OpPraHM3AIlMI0 COBMECTHOW paboThI, paclpeneisaTh
BUABbl paboOT, JOroBapuBaThCsA, OOCYXKIaTh Mpolecc M pe3yiabTaT pabdoThl,
000011aTh MHEHUSI HECKOJIBKUX JIFO/IEH;

y4acTBOBaTh B IPyHIOBBIX (popmax paboThl (0OCykIeHus, OOMEH MHEHUH,
«MO3rOBbI€ INTYPMBI» W UHBIE), BBINOJHIATH CBOK 4acThb pabOThl WU
KOOPJAMHUPOBATh CBOM JACHCTBHS C JPYITMMH YICHAMH KOMAaH[bI, OILEHUBATh
Ka4yecTBO CBOET0 BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKaMU B3aUMOJIECUCTBHUS.

MHNPEAMETHBIE PE3YJIBTATDBI
K konmy oOyuenus B 10 kiacce oOy4aromuics TOJYYHT CIEIYIONINE
NpPEIMETHBIE PE3yJbTaThl MO OTACIBHBIM TeMaM padodveil MporpaMMbl y4eOHOTO
Kypca «Anredpa ¥ Hadajga MaTeMaTHIECKOTO aHAITH3a):
Yucia v BBIYUCTICHUSA



CBOOOJTHO OIEPUPOBATH MOHSTHSAMHU: PAIMOHAILHOE YHCIIO, OECKOHEYHas
nepuoanyeckas JApoOb, TMPOLEHTHI, HPPALMOHATIBLHOE YHMCIO, MHOXECTBA
palMOHAJIBHBIX U JIEMCTBUTENBbHBIX YUCEN, MOIYJIb JEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpoOM M TPOUEHTHI JUIsl PEIIeHUs NPUKIAIHBIX 3a1ad U3
pPA3JIUYHBIX OTPACIICH 3HAHUM U PEATbHOU )KU3HU,

OPUMEHSATh NMPUOIMKEHHBIEC BBIYUCIICHYS, TPaBUJIa OKPYTJICHUS, IPUKUIIKY U
OLICHKY Pe3yJIbTaTa BbIYMCIICHNN;

CBOOO/IHO ONEpPUPOBATh IOHATHUEM: CTENEHb C LEJIbIM IIOKa3aTelleM,
UCTIOIb30BaTh MOIXOAIIYI0 OPMY 3aMUCH ACHCTBUTEIBHBIX YHCET SISl PEIICHHUS
IIPAKTUYECKUX 3a]1a4 U IIPEACTABICHUS 1aHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: apUPMETUUECKUN KOPEHb HaTypadbHOU
CTEIICHH;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTEIIEHb C PALIMOHAIBHBIM I10Ka3aTeleM;

CBOOOIHO OMNEPUPOBATh MOHATHUSAMHU: JIOrapudM UHCHa, IECITHUYHBIE U
HaTypaJibHbIE JIOrapu(MBbI;

CBOOOJHO OMNEPHUPOBATh MOHATHSIMHU: CHUHYC, KOCUHYC, TAHT'€HC, KOTaHTE€HC
YHUCJIOBOT'O apTyMEHTA;

ONEPUPOBATH MOHATUSMU: APKCUHYC, aPKKOCHUHYC M apKTaHI€HC YHUCIOBOIO
apryMeHTa.

YpaBHeHUsS U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHATHSAMU: TOXKJIECTBO, YPABHEHUE, HEPABEHCTBO,
PABHOCWIBHBIEC YPAaBHEHUS U YPABHEHHU-CIIEICTBUS, PABHOCUIIbHBIC HEPABEHCTBA,

OPUMEHATh PA3JIUYHbIE METOJbl PEUIEHUS pPAlUMOHAIBHBIX M JIPOOHO-
pallOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJA HWHTEPBAIOB Ul pELICHUs
HEPaBEHCTB;

CBOOOIHO OINEPUPOBATh MOHATHUSAMHU: MHOT'OWIEH OT OJHOH TNepeMEHHOH,
MHOIOWIEH C LEJIbIMU KO3(PPUIMEHTaMHU, KOPHU MHOIOWIEHA, IPUMEHSThH
JIEJIEHNE MHOTOWIEHa Ha MHOT'OYJIEH C OCTAaTKOM, Teopemy be3y u teopemy Buera
JUISl PELLICHMS 3a]1a4;

CBOOOIHO ONEpUPOBAaTh TOHATUSMHU: CHCTEMAa JIMHEHHBIX YpaBHEHUH,
MaTpUIa, OMNPENEIUTENIb MaTpUUbl 2 X 2 MU €ro TeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOWMCTBA ONpEAENUTENs 2 X 2 g BBIYMCIICHMSI €r0 3HA4YCHMUS,
IPUMEHATh ONPENEIUTENN JUIl PELIEHUS CHUCTEMBl JIMHEHMHBIX YPaBHEHUH,
MOJIECIIMPOBATH PEAIBHBIE CUTYAllUU C IIOMOLIBIO CUCTEMBI JIMHENHBIX YPAaBHEHUH,
UCCJIE0BaTh IOCTPOEHHBIE MOJEIH C IOMOLIBIO MaTpHUL M OIpPEIETUTENEH,
MHTEPIPETUPOBATH MTOIYYECHHBIN PE3yJIbTaT;

UCMOJIb30BaTh CBOMCTBA JCHCTBUM C KOpPHSAMH i1 NpeoOpa3oBaHuUs
BBIPAXKEHU;



BBITIOJTHATH MPEOOPA30BAHMSI YNCIOBBIX BRIPAKEHUH, COACPKAIIUX CTETICHU C
palroHaIbHBIM TTOKa3aTEeNIeM;

UCIIOJIb30BaTh CBOMCTBa aorapu(pmMoB TSt npeoOpa3zoBaHus
norapu(MUIECKUX BBIPAKEHUH;

CBOOO/IHO ONEpUPOBATh MOHATUSAMU: HUPPALMOHAJIBHBIE, TOKAa3aTelIbHbIE U
norapu(MUYECKre ypaBHEHUS, HAXOAUTh UX PEIICHHS C TIOMOIIBI0 PABHOCHIBHBIX
NEPEXO0/I0B UM OCYILECTBIISS MPOBEPKY KOPHEH;

OPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKUE (POPMYJIbI AJi IpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBHIPAKEHUH;

CBOOOIHO ONEpUpOBaTh MOHITHEM: TPUIOHOMETPUUECKOE YpPaBHEHHUE,
OPUMEHATH  HEoOXoaumble (QOpMyHbl M pPEHIEHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUIA;

MOJENUPOBaTh pEAbHbIE CHUTYalldd Ha S3bIKe€ anreOpbl, COCTABIATH
BBIPQXKCHHSI, YpaBHEHHs, HEPAaBEHCTBA [0 YCJIOBUIO 3aJaud, HCCIEI0BATh
IOCTPOEHHBIE MOJIEH C UCIIOJIb30BAHUEM alapara ajireOphl.

DOYyHKIUM U TPAPUKU:

CBOOOJTHO OTMEPUPOBATH MOHATHAMU: (DYHKIIUS, CIOCOOBI 3aaHusl (DYHKITHNH,
B3aMMHO OOpaTHble (DYHKIMH, KOMMO3UIMUSA (QYHKUUH, rpaduk QyHKIUH,
BBITIONTHATH dJIEMEHTapHbBIE TPeoOpa3zoBaHus rPaPUKOB HYHKIIHIA;

CBOOO/IHO OIEPUPOBATh MOHATHUAMU: OOJACTH OINpPENEICHUS U MHOXKECTBO
3HaYeHUHN QPYHKINU, HYIH QYHKIINH, TPOMEKYTKHA 3HAKOIIOCTOSIHCTBA;

CBOOOIHO ONEpUPOBaTh MOHATHSMH: YETHbIE M HEUETHbIE (DyHKIUH,
nepuoandeckrue QyHKIUH, MPOMEKYTKH MOHOTOHHOCTU (D)YHKITUU, MAKCUMYMBI H
MUHUMYMbI (YHKUIMH, HauOoiblllee M HauMEHblllee 3HauyeHHe (YHKUUU Ha
IPOMEXYTKE;

CBOOOIHO OTNEpPHPOBATh MOHATUSAMU: CTENEHHAs! (PYHKIIHMS C HATypajJbHBIM U
LEJIbIM TOoKa3aTeseM, rpauk CTEeneHHOW (YHKIMU C HATypajbHBIM M IIEJIBIM
nokasareseM, rpauk KOpHS N-OM cTelneHUW Kak (YHKUHUUM OOpPAaTHOW CTENEHH C
HATYpaJbHBIM ITOKa3aTeJeM;

OllEpUpPOBaTh MOHATHUSAMU: JIMHEHMHAs, KBaJApaTU4Has U JPOOHO-IMHEWHas
(YHKIHH, BEITOTHATH 3JIEMEHTAPHOE UCCIIEIOBAaHNE U TOCTPOCHUE UX IPa(UKOB;

CBOOO/IHO ONEpUPOBATHh MOHATHSIMM: IOKazaTelbHas U Jorapupmuyeckas
(yHKIMU, WX CBOMCTBA M TrpaUKH, HCIONB30BAaTh MX TpapUKUA Il PEIICHHS
YpaBHEHUI;

CBOOOMHO OMNEpUPOBATH TIOHATHUSMHU: TPUTOHOMETPUYECKAS OKPYXKHOCTD,
oIpeneseHNne TPUTOHOMETPHUUECKHUX (DYHKIMI YUCIOBOTO apryMEHTa;



UCIONIb30BaTh rpaduku GYHKUMA U1 UCCIENOBAaHUSA TPOLECCOB U
3aBUCHUMOCTEH NpU PEUICHUH 3a7a4 U3 JIPYruX Y4eOHBIX MPEAMETOB M peajbHOU
KU3HU, BBIpAXXaTh POpMyJIaMH 3aBUCUMOCTH MEXKIY BEJIUUMHAMU;

Havajia MaTeMaTH4eCKOro aHaJIM3a:

CBOOOJTHO ONEPUPOBATH MOHATHAMU: apumeTndeckass U TreoMeTpuyecKas
nporpeccusi, 0eCKOHEYHO yObIBaOIIasi reOMETpUYECKasi MPOrpeccusi, JMHEUHbINA U
AKCIIOHEHLIMAJILHBIA POCT, GOopMyJia CIOKHBIX MPOIEHTOB, UMETh MPEICTaBICHUE
0 KOHCTAHTE;

UCIIOJIb30BaTh MPOrPECCUM I PEUICHUS pealbHbIX 3a/ad MPUKIAJHOTO
Xapakrepa;

CBOOOJIHO OIEPUPOBATH MOHATHSIMU: MOCIIEI0BATENBHOCTD, CIIOCOOBI 3a/1aHHS
IOCJIEOBATEIIBHOCTEN, MOHOTOHHBIE M OTrPAaHUYEHHBIE I1OCIEAOBATEIBHOCTH,
NOHUMATh OCHOBBI 3apOXKICHUS MATEMaTHYECKOrO aHalM3a Kak aHain3a
OECKOHEYHO MAJIBIX;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMHU: HENpPEphIBHbIE (YHKIUU, TOUKH
pa3psbiBa rpaduka GyHKIMU, aCUMITOTHI I'paduka (yHKINH;

CBOOO/IHO OIEpUpPOBaTh MOHATHEM: (YHKIUS, HEMpEepbIBHAsS Ha OTpPE3KE,
NPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIMH JIs pEIICHUS 3a/1aY;

CBOOOIHO OIEpPUpPOBaTh MOHATUSIMU: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIIMH, KacaTtelbHas K rpaduky GyHKIINY;

BBIYHCIISATh MTPOU3BOJHBIE CYMMBbI, IIPOU3BEACHHS, YACTHOTO U KOMITO3ULUU
IBYX (YHKIIU, 3HaTh MPOU3BOHBIE FIIEMEHTAPHBIX (PYHKIINA;

UCIIOJIb30BaTh T€OMETPUYECKUM W (U3HUECKUI CMBICHT MPOU3BOAHOM IS
pelieHus 3a1a4.

MHoKecTBAa M JIOTHKA:

CBOOOMHO  OMNEpPHpPOBATh  IMOHATHUSMHU: MHOXECTBO, OINEpalul  HaJ
MHO>KECTBAMU;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmaparT AJis ONUCAHUsS PealbHbIX
IPOIIECCOB U SIBJICHUI, IPU PEIICHUH 3a]a4 U3 IPYTUX YUEOHBIX MPEIMETOB;

CBOOOJTHO OIEPUPOBATH MOHATUAMHU: OIPEACIICHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOICTBO MaTEMAaTUYECKOIO0 OOBEKTA, T0KA3aTEIbCTBO, PABHOCHUIILHBIE
YpaBHEHHS U1 HEPABEHCTBA.

K konmy ob0yuenuss B 11 kjacce 0OydyarOmIMICS TOJYYUT CIEIYIOIINE
OpeaMeTHbIE Pe3yibTaThl MO OTJACNbHBIM TeMaM pabodeil MporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hauajga MaTeMaTHYECKOr0 aHAJIU3a:

Yuciia 1 BHIYMCTICHUA:

CBOOOJTHO OMEpUPOBATH TMOHATUSIMHU: HATypaJlbHOE M 1EJI0€ YHCIIO,
MHOKECTBA HATypaJbHBIX M LEJNbIX YHUCEJ, UCIOIb30BaTh MPU3HAKHU ACITUMOCTH



uenbix uyncen, HOJ[ u HOK HarypanibHBIX yucel ISl pelieHust 3a1a4, TPUMEHSTh
anroput™m EBkina;

CBOOOJIHO OIEPUPOBATh IMOHATHEM OCTaTKa IO MOJYJI0, 3alUChIBATh
HaTypaJbHbIEC YKHCIIA B PA3JIMYHBIX NO3UIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJTHO OMEpPUPOBATh MOHATUAMH: KOMILJIEKCHOE YHCIO U MHOMXECTBO
KOMIUIEKCHBIX YHCEJI, MPEACTaBIATh KOMIUIEKCHBIE YHCia B alreOpandecKkod u
TPUTOHOMETPUUYECKON (popMe, BBIIOTHATh apu(PMETHUECKUE ONEpai C HUMH U
U300paXkaTh HA KOOPJMHATHOM MIIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OMEPUPOBATh MOHATUSIMHU: HUPPAIMOHAIBHBIC, MOKa3aTelIbHbIE U
jJorapu(pmMuUeckre HEpPABEHCTBA, HAXOJAWUTh HX PEIIEHUS C  MOMOIIbIO
PaBHOCUJIBHBIX IIEPEXO/IOB;

OCYHIECTBJIATH OTOOpP KOpPHEHM TpU pEUIeHUH TPUTOHOMETPUUECKOrO
YpaBHEHUS;

CBOOOJTHO OIEpUPOBATh TMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh  HEeoO0XoauMble  (OpMysIbl IS PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUN U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, ITOKA3ATENbHBIX U
Jorapu(pMuUYecKX ypaBHEHUN U HEPABEHCTB;

pemarb palroOHaIbHbIE, VppalUOHAIIbHBIE, IIOKa3aTelbHbIE,
jJorapupmMuyeckue W TPUTOHOMETPUYECKUE YpaBHEHMs] W  HEPaBEHCTBA,
coaepKalre MOYJIU U MapaMeTpBbI;

OPUMEHSATH rpaduyecKre METOMbI JI PElICHUs YpaBHEHUN U HEPaBEHCTB, a
TaKXe 3a7a4 C [TapaMeTpaMu;

MOJIETTUPOBATh pEAJbHBbIC CHUTYyallMM Ha S3bIKE aireOpbl, COCTABISATH
BBIPQKCHUSI, YPABHCHHS, HEPABEHCTBA M HUX CHUCTEMBI [0 YCIOBHUIO 33/1a4H,
UCCJIEIOBAaTh ITOCTPOCHHBIE MOJIEIN C WCIONIB30BAHUEM arapaTta aireopsl,
VHTEPIPETUPOBATH MOJIYYEHHBIN PE3YyJIbTarT.

DOyHKUUM ¥ rpapuku:

CTPOUTh TpadUKU KOMIO3UIIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTApHOIrO
UCCJIEIOBAHUS U CBOMCTB KOMITO3UIIUH IBYX (DYHKLINA;

CTPOUTh TEOMETpUYECKHE O00pa3bl ypaBHEHWW W  HEPAaBEHCTB HA
KOOPJIMHATHOM TUIOCKOCTH;

CBOOOJHO  OINEPUPOBATh TOHITHUSAMHU: TpPaPUKH TPUTOHOMETPHUUIECKUX

dyHKmi;



NPUMCHATh (QYHKIIUU 1T MOJICTUPOBAHHMS W WCCICIOBAHUS pPEabHBIX
IPOLIECCOB.

Hauyaja MmaTeMaTH4eCcKOr0 aHAJIM3A:

UCTIOIB30BaTh MPOU3BOIHYIO JJI UCCIIEAOBAHNUA (PYHKIIMH HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HaXOJUTh HaMOOJNbIIICe U HAMMCHBIIICE 3HAUCHNUS (DYHKIIMM HETPEPHIBHOW Ha
OTpE3KE;

UCIIOJIb30BaTh MPOU3BOAHYIO JUIsl HAaXOXJEHUS HAWIYYIIero pElIeHUs B
OPUKIAIHBIX, B TOM YHCIE COLMATbHO-DKOHOMHUYECKMX, 3ajadax, s
OTIpE/ICNICHUs] CKOPOCTH W YCKOPEHHs Tpoliecca, 3aJaHHoro Gopmynoi wiu
rpaguKom;

CBOOOJTHO  OTEpUPOBATH TOHATHAMHU: TIEPBOOOpa3Has, OIpeAeTIEHHbIN
UHTErpaj, HaXOAWUTh IEePBOOOpA3HbIE DJIEMEHTAPHBIX (YHKIMA U BBIYUCIATH
uHTerpai no hopmyne Hetorona-Jleitonawna;

HAXOJUTh TUIOMIA/IH IIOCKUX (PUTYP U OOBEMBI TEJ C TIOMOIIBIO UHTErpaia;

UMETh TPEACTABICHUE O MAaTEMaTHYECKOM MOCIUPOBAHUN Ha MPHUMEPE
coctaBiieHUs MU PepeHITNATbHBIX YPaBHECHUI;

peliaTh MPUKIAIHbIE 3a7a4d, B TOM YHUCIIE COIHAIBHO-DKOHOMUYECKOTO H
¢dusznueckoro xapakrepa, CpeJICTBaMA MaTeMaTUYECKOT'0 aHaN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoaunuyecrBo yacos
JI:;')H HaumMeHoBaHue pa3aes10B U TeM NPOrpaMMbl Beero KonTpoibHubIe
padoThbI
MHOK€eCTBO IEHCTBUTENBHBIX YNCEIL.
1 Mmorounensl. PanionanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CHCTEMBI JIMHEWHBIX YPABHEHHI
5 Oynkiun u rpaduku. CreneHHas GyHKIHS ¢ 12 1
EJIBIM TTOKa3aTeNeM
3 ApudmMeTnuecKkuii KOpeHb N-0i CTETICHHU. 15 1
HppanmoHnanbHble ypaBHEHUS
4 [NoxazatenbHas ¢pyakuus. [TokazaTenpHbIe 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIHS. 18 1
Jlorapudmuaeckue ypaBHEHUS
6 TpuronomeTpuyeckre BbIpaXKEHHsI U ypaBHEHUS 22
7 [TocnenoBaTenbHOCTH U IPOTPECCUH 10
HenpepsiBubie ¢pynkimn. [IponsBogHas 20
9 HOBTOPGHI/IG, 00001IeHne, CUCTEMATH3 AN 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136 10




11 KJIACC

Koan4yecTBo yacoB

Ne HanmeHoBaHMe pa3ie10B U TeM NPOrpaMMbl KonTpoasubie
n/n Bcero
padoThI
1 HCCJ‘IG}IOBZlHI:IG (GYHKIUH ¢ TOMOIIBIO 99 1
IPOM3BOTHON
2 [TepBooOpazHast 1 HHTETpa 12 1
3 ['paduku TpuroHOMETpHUECKUX (PYHKITHIA. 14 1
TpuroHomerprudeckre HepaBEHCTBA
4 HppaunoHanabHble, TOKa3aTebHbIE U 24 1
JorapupMHUECKUe HEPABEHCTBA
KommuiekcHbie yncna 10
HarypanbHble 1 1ienbie yncia 10
CucTeMbl paliOHAJIBHBIX, UPPAIMOHATBHBIX
7 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1
ypaBHEHUIH
8 3aauu ¢ mapameTpaMu 16 1
9 HOBTOPGHHG, 0000111eHre, CUCTEeMAaTH3AIHS 16 )
3HAHHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC
Ne aTa
Tema ypoka KoanuectBo A
n/n U3y4YeHU S
4aco0B
MHoxecTBO, OIepaliy HaJ MHOKECTBAMH U UX
1 0 patnti Haa 1 04.09.2023
CBOICTBa
2 Huarpammsl Ditnepa-Benna 1 06.09.2023
IIpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOTO arnapara
3 p P p 1 08.09.2023
JUTSI pEIICHUS 33129
[IpuMeHeHnE TEOPETUKO-MHOKECTBEHHOTO allapara
4 p p p 1 08.09.2023
JUISL PEILICHUS 3a/1a4
Parnmonansasie yncia. OOBIKHOBEHHBIE U JECATUYHBIE
5 JpoOu, TPOLIEHTHI, 0ECKOHEUHBIE TIEPHOTUNICCKUE 1 11.09.2023
npobu
Panumonansasie yncina. OOBIKHOBEHHEIE U JECITUYHBIE
6 JPOOH, MPOIIEHTHI, 0CCKOHEYHBIC TIEPHOINUCCKHE 1 13.09.2023
Ipodu
I[Ipumenenue apoOeii U MPOLIEHTOB JId PELICHUS
7 P AP pott AP 1 15.09.2023
MPUKIIATHBIX 337249
[Ipumenenune npoOeii U IIPOLIEHTOB I PELICHUS
8 P AP pott AP 1 15.09.2023
MPHUKJIATHBIX 3371249
elicTBUTEIbHBIC Yucia. ParinoHanbHBIE U
9 A 1 18.09.2023
UppalMoHaIbHbIC YHCIIa
ApubdmeTnueckue ornepalmu ¢ JIeHCTBUTEILHBIMUA
10 pud pat ¢ 2 1 20.09.2023
YHUCIIaAMU
11 Moaynb AefCTBUTENBHOTO YHCIIA U €r0 CBOMCTBA 1 22.09.2023
[TpnOnmxEHHBIE BEIYMCIIEHNS, IIpaBUIa OKPYIICHMUS,
12 P P 24 1 22.09.2023
MIPUKUIKA B OIIEHKA pe3ysIbTaTa BEIYUCICHUN
OCHOBHBIE METOIBI PEIICHNS [IEJILIX U APOOHO-
13 Al PEHeHI I AP 1 25.09.2023
paIlMOHANLHBIX YPABHEHHI U HEPABCHCTB
OCHOBHBIE METOBI PEIIEHHUS [IENBIX U APOOHO-
14 AIbl PETHei 1 AP 1 27.09.2023
palMoOHAIBHBIX YPABHCHUH M HEPABCHCTB
OCHOBHBIE METObI PEIICHNS [IEJIBIX U APOOHO-
15 ARl pettiert AP 1 29.09.2023
palMoOHaNbHBIX YPABHCHHI U HEPABCHCTB
MHoroujeHsl 0T 0gHOM HepeMeHHou. JleneHue
16 P A 1 29.09.2023
MHOTO4JIEHa Ha MHOTOWIEH C OCTaTKOM. TeopeMa besy
MHuorousieHs! ¢ neiasMu kodddunuentamu. Teopema
17 H Gru P 1 02.10.2023
Buerta
18 Pemenue cucreM TMHEWHBIX ypaBHEHHI 1 04.10.2023




19 Pemenue cucreM JTMHEHHBIX ypaBHEHUI 06.10.2023
Martpuua cucTeMbl JIMHEUHBIX YPaBHEHUM.

20 Onpenenurens MaTpULbl 2X2, €ro FreOMETPUUYECKUN 06.10.2023
CMBICJI ¥ CBOMCTBA; BLIYMCIIEHUE €r0 3HAUYCHHS
OnpenennuTenb MaTPUIEI 2X2, ero reOMETPUUECKUN

21 PEACTHTEID MATPHIEL 272, P 09.10.2023
CMBICJ ¥ CBOMCTBA; BEIYUCICHHUE €0 3HAUCHUS
ITpuMeHeHne onpeaeIUTENA NI PELIEHNS CUCTEMBI

22 DHMS peAer AP 11.10.2023
JIMHEWHBIX YpaBHCHHIA
Pemienne npukiaaHeIX 3a4a4 ¢ TOMOIIBI0 CUCTEMBI

23 HHE TPHICTAZHBIX 38/ m 13.10.2023
JMHEHUHBIX YpaBHCHHIA
PerreHne npuKIagHeIX 3a1a4 ¢ TOMOIIBI CHCTEMBI

24 HHC NPHIGTAZHBIX 341 H 13.10.2023
JMHEWHBIX YpaBHCHHIA
KontponsHas padora: "PanuoHansHbIe ypaBHEHUS U

25 P P HHo ypaget 16.10.2023
HepaBeHCTBAa. CHCTEMBI IMHEWHBIX YpaBHEHUI
DyHKIMA, CIIOCOOBI 3aJaHMs kuuu. Bzaumao

26 JHE JAHAA QYKL g 18.10.2023
obpatHbie pyHKIMU. KoMmo3ummst GyHKITHHA
I'padux KLU, DIIEMEHTapHEIE IIPe00pa30BaHUI

27 pagui ynkiy. - PHbIC TpEOOP 2010.2023
rpauKoB QYHKITHIA
OOnacTp onpeeneHns: 1 MHOKECTBO 3HAUCHUIA

28 ¢byukuun. Hynu ¢pyakmnun. [IpomexyTku 3HaK 20.10.2023
[MOCTOSHCTBA
YETHple 1 HEeYETHRIE kouu. Ilepunonuaeckne

29 ymu proa 23.10.2023
dyukiun. [TpoMexyTKH MOHOTOHHOCTH (DYHKITUH
MakcuMyMmbl ¥ MUHUMYMBI G yHKIMKA. Hanbosbimee u

30 yM yMmb! byHKL 25.10.2023
HauMEHBIIIee 3HaUYeHNE (PYHKIIMN Ha TIPOMEKYTKE
Jlunetinas, kBagpaTUIHAs U OIPpOOHO-TUHEHHAS

31 P AP 27.10.2023
G yHKIIH
DJeMEeHTapHOE UCCIIENOBAHUE U ITIOCTPOEHUE IPahUKOB

32 PHOS A P pag 27.10.2023
3TUX QYHKITUH
DJeMeHTapHOE UCCIIETOBAHNE U IIOCTPOEHUE IPahUKOB

33 PHOS A P pad 30.10.2023
ITUX PYHKIUH

34 CremneHsb ¢ 1eabIM mokaszarenem. bunom HeroToHna 08.11.2023
CreneHHas KLU C HATYPAJIbHBIM U LIEIBIM

35 yHicui ¢ HATyp B 10.11.2023
noka3zarenem. E€ coiicTBa u rpaguk
KonrponsHas padora: "Crenennas kousa. Eé

36 P pabot ym 10.11.2023
CBOICTBa U rpaduk
ApudmeTrnueckuil KOpeHb HAaTYPaAJILHONU CTEIIEHU U €T0

37 pHd P P 13.11.2023
CBOICTBa
ApubdmMetnueckuil KOpeHb HATYPAIBLHONW CTEIIEHN U €T0

38 pud P P 15.11.2023

CBOMCTBA




[IpeoOpa3zoBaHms YUCITOBBIX BEIPAKCHHM, COIEPIKAIINX

39 1 17.11.2023
CTETICHU B KOPHU

40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAECPIKALIIX 1 17.11.2023
CTENEHU U KOPHU

a1 [IpeoOpa3oBaHus YUCITOBBIX BBIPAKECHUH, COAEPIKAIIIIX 1 20.11.2023
CTETICHU U KOPHU

42 HppaunonansHble ypaBHEHUS. OCHOBHvLIe METO/IbI 1 99 11.2023
pelLeHHs HPPALMOHAJIBHBIX YPAaBHEHUN

43 WppanmonansHbie ypaBHEHUSI. OCHOBIiHe METOIBI 1 94.11.2023
pelIeHs] UPPAMOHATBHBIX YPaBHEHUH

44 HppaunonansHble ypaBHEHUS. OCHOBHvLIe METO/IbI 1 94.11.2023
peLeHNs HPPALMOHAJIBHBIX YPAaBHEHUN

45 PaBHOCHIIBHBIE TEPEXO/IBI B Iv)emeHI/IH 1 97 11.2023
UpPPaIMOHATLHBIX YPaBHEHUH

46 PaBHOCHIIBHBIE TTEPEXO/IBI B IjemeHnH 1 99.11.2023
UppaLMOHATIBLHBIX YPaBHEHUH

47 PaBHOCHIIBHBIE TTEPEXOIBI B Ii)emeHI/m 1 01.12.2023
UppaMOHATILHBIX YPaBHEHUI

48 PaBHOCHIIBHBIE TEPEXO/IBI B IjeH_IeHI/II/I 1 01.12.2023
UppalMOHATILHBIX YPaBHEHUH

49 CBOfICTBil 1 rpaduK KOpHS N-0i cTeneH Kak QyHKIUU 1 04.12.2023
00paTHOM CTETIEHHU C HATYPAIbHBIM MTOKAa3aTelIeM

50 CBOI‘/’ICTB‘EJI U rpaduK KOpHs N-0if cTeneHu Kak QyHKIUN 1 06.12.2023
00paTHOM CTENEHU C HAaTYpaJIbHBIM [TOKa3aTelleM

51 KonTponbnas pabora: "CsoiicTBa u rpaf'bnx KOpHS N-0H 1 08.12.2023
crerenu. MppanuoHanbHble YpaBHEHUS

52 Crenens ¢ pallMOHATIBHBIM MOKa3aTeIeM U €€ CBOMCTBA 1 08.12.2023

53 CreneHs ¢ pallMOHATIBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1 11.12.2023

54 CreneHs ¢ palluOHATIBHBIM ITOKa3aTeeM U €€ CBOMCTBA 1 13.12.2023

55 [NokazarenbHas pyHKIMA, €€ cBOICTBA U rpaduk 1 15.12.2023

56 I/ICHOHBSO?aHI/Ie rpaguka GyHKIUH [T peIIeHUs 1 15.12.2023
ypaBHEHUH

57 HCHOJ‘IBSO?&HHC rpaduka QyHKIMU IS peIIeHUs 1 18.12.2023
ypaBHEHHI

58 [loka3zarenbHble ypaBHEHHUS. OCHOB}\I’HC METO/IbI 1 90.12.2023
peleHus I0Ka3aTeNbHbIX YPaBHEHUN

59 [loka3aTenbHbIE ypaBHEHUS. OCHOB}iLIe METOBbI 1 99 12,9023
peleHus MOKa3aTeNIbHBIX YpaBHEHUN

60 [Toka3zarenbHble ypaBHEeHHs. OCHOBHBIE METObI 1 99 12,2023

pelIeHHs MTOKa3aTeIbHbIX YpaBHEHUN




KontposnbHas padota: "[lokazarenpHas GyHKINSA.

61 " 1 25.12.2023
[loka3aTenbHble ypaBHEHUS

62 Jlorapudm uucna. CoiicTBa jorapugpma 1 27.12.2023

63 Jlorapudm uncna. CoiicTBa jgorapupma 1 29.12.2023

64 Jlorapudwm uncna. CoiicTBa jgorapugpma 1 29.01.2024

65 JlecaTuuHbIe U HaTypaJibHbIE JIOTapH(PMbI 1 08.01.2024

66 JlecsiTuuHble U HATYpaJbHbIE TOTAPHUPMBI 1 10.01.2024

67 [IpeoGpa3oBanue BbIpaXKeHUH, COAEPIKALIUX 1 12.01.2024
JorapupmMbl

68 [IpeoOpa3oBaHue BbIpaKEHUH, COACPIKALUX 1 12.01.2024
Jorapudmpl

69 [IpeoOpa3oBaHue BRIpAKEHHUH, COACPIKAIIX 1 15.01.2024
Jaorapu@msl

70 Jlorapudmuueckas GyHKIHs, €€ CBOUCTBA U TpaduK 1 17.01.2024

71 Jlorapudmudeckas pyHkIus, €€ cBolcTBa U rpaduk 1 19.01.2024

79 HCHOJ‘IBSO?&HHC rpaduka QyHKIMU ISl peIIeHUs 1 10.01.2024
ypaBHEHHI

73 I/IcnonwovBaHHe rpaduka GyHKIUH [T peIIeHUs 1 99 01.2024
ypaBHEHHH

74 Jlorapudmuueckue ypaBHEHUS. OCHOBI-‘I'BIe METOBI 1 94.01.2024
pereHus JorapupMHUUECKUX ypaBHEHUH

75 Jlorapudmuueckue ypaBHEHHUSI. OCHOBIiLIe METOIbI 1 96.01.2024
pereHus JorapupMUUECcKuX ypaBHEHUN

76 Jlorapudmuueckue ypaBHEHUS. OCHOBI—\IJI)Ie METO/bI 1 96.01.2024
peteHust JorapupMHUUECKUX ypaBHEHUH

77 PaBHOCHIIBHBIE TEPEXO/IbI B p?H_IeHI/II/I 1 99.01.2024
JorapupMHUECKUX ypaBHEHUH

78 PaBHOCHIIBHBIEC TTEPEXOIBI B prIeHI/II/I 1 31.01.2024
norapuMUYECKUX YpaBHCHHIMA

79 Kontponbnas padota: "Jlorapupmuueckas GyHKIHS. 1 02.02.2024
Jlorapudmuueckue ypaBHeHUS"

80 Cunyc, KOCUHYC, TAHI'€HC U KOTaHI'€HC YUCIOBOIO 1 02.02.2024
aprymMeHra

81 Cunyc, KOCUHYC, TAHT'€HC ¥ KOTAaHT€HC YUCIOBOTO 1 05.02.2024
aprymMeHra

89 ApKCHHYC, apKKOCHHYC M apKTaHT'€HC YHCIIOBOTO 1 07.02.2024
aprymMeHra

83 ApKcHHYC, apKKOCUHYC M apKTaHI€HC YHCIOBOTO 1 09.02.2024

AprymMecHTa




TpuronomeTrpuyeckas OKpy>KHOCTb, OIIpeJIeJICHHIE

84 . 1 09.02.2024
TPUTOHOMETPHUYECKUX (PYHKIUI YUCIOBOTO apryMeHTa

85 Tpuronomerpuueckas OKpYX(H?CTB, orpeieJieHue 1 12.02.2024
TPUTOHOMETPHYECKUX (PYHKIIUI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1 14.02.2024

87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1 16.02.2024

88 Crenens c nenbiM nokaszareneMm. buanom HproTona 1 16.02.2024

89 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1 19.02.2024

90 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 21.02.2024

91 [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX BBIPAKESHUIN 1 23.02.2024

92 [IpeoOpazoBaHue TPUTOHOMETPUUYECKHUX BBIPAKCHHM 1 23.02.2024

93 [Tpeobpa3oBaHKe TPUTOHOMETPHUSCKHUX BBIPAKCHHN 1 26.02.2024

94 [IpeoOpa3oBaHme TPUTOHOMETPHUECKHUX BBIPAKCHUN 1 28.02.2024

95 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1 01.03.2024

96 Pemenue TpUroHOMeTpUYECKUX YpaBHECHUN 1 01.03.2024

97 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUI 1 04.03.2024

98 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1 06.03.2024

99 Pemienne TpUroHOMETPUYECKUX YpaBHEHUMA 1 11.03.2024

100 Pemenune TpuroHoMeTpuUeCcKUX ypaBHEHUI 1 13.03.2024

101 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1 15.03.2024

102 KonTponbhas pabora: "TpuroHomerpuueckue ) 1 15.03.2024
BBIPKEHUS U TPUTOHOMETPUYCCKHE YPABHEHHUS
[ocnemoBaTeTbHOCTH, CIIOCOOBI 3aTaHUS

103 1oCJIeI0BaTeIbHOCTEH. MeTo/] MaTeMaTH4eCKOi 1 18.03.2024
WHTYKIHA

104 MOHOTOHHBIEC U OTpaHUYCHHBIE TTOCIICIOBATEIIEHOCTH. 1 90.03.2024
HcTopus anannza 0ECKOHEYHO MaJIbIX

105 ApudmeTrueckas mporpeccus 22.03.2024

106 ["'eomeTpuueckas mporpeccus 22.03.2024

107 beckoHewHO yOBIBaroIIasi reOMeTpUIEeCKast MPOrpeccust 01.04.2024

108 CyMMa 0eCKOHEUHO yOBIBaIOIIEH T€OMETPUUECKON 1 03.04.2024
MIPOrpeCCUH

109 JIvHEeHBIN ¥ SKCIOHEHIIMANIbHBINA poCT. Huco e. 1 05.04.2024
dopmyiia CIOKHBIX MPOIIEHTOB

110 JIvHEHBIN ¥ SKCOHEHUMAIIbHBINA POCT. HHcIIo €. 1 05.04.2024
dopmyiia CIOKHBIX IPOLICHTOB

p | e s e s oo

112 Kontponsnas padora: "[locinenoBareabHOCTH U 1 10.04.2024




nporpeccun”

113 HenpepoiBHbIE QYHKIINT U UX CBOWCTBA 1 12.04.2024

114 Touka pa3pbiBa. ACUMITOTHI TpauKOB (QYHKIIUH 1 12.04.2024

115 CpoticTBa (YHKIMI HETIPEPHIBHBIX HA OTPE3KE 1 15.04.2024

116 CpoiicTBa (h)yHKIMI HETIPEPHIBHBIX Ha OTPE3Ke 1 17.04.2024

117 MeTto MHTEpPBaJIOB ISl pELICHNS HEPAaBEHCTB 1 19.04.2024

118 Metoa HHTEPBAJIOB IS PEIICHUS HEPABEHCTB 1 19.04.2024

119 Metoa HHTEpPBAJIOB IS PEIICHUST HEPABEHCTB 1 22.04.2024

120 [IpuMeHeHMne CBOWCTB HETIPEPBIBHBIX (DYHKIUHN IS 1 94.04.2024
peleHus 3a1au

121 [IprMeHeHne CBOMCTB HENMPEPHIBHBIX (DYHKIMH JUTS 1 26.04.2024
peleHus 3a1aq

122 [epBast 1 BTOpas Npou3BOHBIE PYHKITUU 1 26.04.2024

123 Onpenenenne, reOMETPUYECKUI CMBICI IPOU3BOIHOM 1 29.04.2024

124 Onpenenenre, GU3HMYSCKANA CMBICIT TIPOU3BOTHON 1 03.05.2024

125 YpaBHeHHE KacaTeNbHOW K TpaduKy GyHKIIUN 1 03.05.2024

126 VYpaBHeHHEe KacaTelbHON K rpaduKy GyHKIUN 1 06.05.2024

127 [Tpou3BoaHBIC ATIEMEHTAPHBIX () YHKIIHHA 1 08.05.2024

128 [IpousBogHBIE rI€MEHTApHBIX (PYHKINN 1 10.05.2024

129 [IpousBonHas CYMMBI,V NPOM3BEACHNUS, YACTHOTO U 1 10.05.2024
KOMITO3UIINH (DYHKIMHA

130 [IponzBoHast CyMMBI,U IPOU3BEJICHNUS, YACTHOTO U 1 13.05.2024
KOMTIO3UINH ()YHKITHIA

131 [IpousBonHas CYMMBI,V NPOM3BEACHNUS, YACTHOTO U 1 15.05.2024
KOMITO3UIINH (DYHKIMHA

132 KonTtponbHas pabota: "[IpousBognas” 1 17.05.2024

133 FOBTOpeHHe:' 00001IeHHe, CUCTEMATHU3AaIUs 3HAHUN: 1 17.05.2024

YpaBHeHUst
134 'I:IOBTOpeHI/‘I‘e, 000011eHNe, cUucTeMaTH3alys 3HAaHUHI: 1 90.05.2024
OyHKIMN
135 Hrorosas koHTpoOJIbHAS paboTa 1 22.05.2024
136 Hrorosast KOHTpoOJIbHAs paboTa 1 24.05.2024
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136




11 KJIACC

Ne aTa
Tema ypoka KonnuectBo A
n/n H3Yy4YeHHU s
4acoB

IIpuMmenenne TPON3BOIHON K HCCIIEIOBAHUIO KIIUH

1 P POMSEOL A Pymicu 1 01.09.2023
Ha MOHOTOHHOCTB U IKCTPEMYMBI
IIpnMenenne IpPOoU3BOAHON K HCCIIEIOBAHUIO KLU

2 P P dyn 1 04.09.2023
HA MOHOTOHHOCTB U IKCTPEMYMBI
[IpuMeHeHne IPOU3BOIHON K UCCIIETOBAHUIO KL

3 P P Pyn 1 06.09.2023
Ha MOHOTOHHOCTB U IKCTPEMYMBI
IIpuMmeneHne IPOU3BOAHON K UCCIIEIOBAHUIO KON

4 P POHSEOA A Py 1 07.09.2023
HA MOHOTOHHOCTb U 9KCTPEMYMBI
IIpuMmenenne TpoON3BOIHON K UCCIIEIOBAHUIO KN

5 P POMSEOA A PymKu 1 08.09.2023
Ha MOHOTOHHOCTH M DKCTPEMYMBbI
IIpumenenune Ipon3BOIHON K UCCIIEIOBAHUIO KLU

6 P P dyn 1 11.09.2023
HA MOHOTOHHOCTb U IKCTPEMYMBI
Haxoxaenne HanOoIbIIEro U HAaNMEHBIIIEr0 3HAUYEHUS

7 AACHHE 1 13.09.2023
HEeMpePHIBHON (DYHKIIMHM HAa OTPE3KE
Haxoxnenne HanOOJIBIIEro U HAMMEHBIIIET0 3HAYCHUS

8 . 1 14.09.2023
HENPEePBIBHON (YHKITUN HA OTPE3KE
Haxoxaenne HanOoIbIIEro U HAaNMEHBIIIEr0 3HAYEHUS

9 . 1 15.09.2023
HENpephIBHON (QYHKIIMHN HAa OTPE3Ke
Haxoxnenne HanOOJIBIIEro U HAUMEHBIIIEr0 3HAYCHUS

10 AT 1 18.09.2023
HENPEePBIBHON (YHKIIUN HA OTPE3KE
Haxoxaenne HanOoOJIbIIEro U HAMMEHBIIEr0 3HAUYEHUS

11 AACHHE 1 20.09.2023
HEMpEePHIBHON (DYHKIIMHM HAa OTPE3KE
Haxoxnenne HauOOJIBIIEro U HAMMEHBIIIET0 3HAYCHUS

12 . 1 21.09.2023
HENPEePBIBHON (YHKITUM HA OTPE3KE
[TpuMeHeHne IPOU3BOIHOMN TSI HAXOXKICHUS

13 P POMSBOIRHON X A 1 22.09.2023
HAWTYYIIETO PEIICHHUS B MPUKIIAIHBIX 3a/1a9aX
IIpuMmenenre NIPOU3BOIHON UIT HAXOXKIECHUS

14 P P 1 25.09.2023
HAWTYYIIETO PelIeHUs B MPUKIAAHBIX 3a/1a4axX
[TpumeHeHre POU3BOTHOM JJISl OTIPEICTICHIS

15 CKOPOCTH M YCKOPEHHS IpoIiecca, 3aIaHHOTO 1 27.09.2023
dbopmyroit unmu rpagukomM
[Iprumenenne nporu3BOAHOM ISl OPEAECICHUS

16 CKOPOCTH U YCKOPEHHS Ipoliecca, 3aJaHHOTO 1 28.09.2023
dbopmyroi uiu rpagurkomM

17 Kommozurus GyHKImii 1 29.09.2023

18 Komnoszurms GyHkumii 02.10.2023




19 Kommo3urus GpyHKImi 04.10.2023

20 ['eomeTprueckue 0Opa3bl ypaBHEHUH Ha KOOPAMHATHON 05.10.2023
TUIOCKOCTH

21 ['eomeTprueckue oOpa3bl ypaBHEHUH Ha KOOPAMHATHON 06.10.2023
TUTOCKOCTH

29 KonTponbhas pabora: }/'I'CCJIG,Z[OBaHI/Ie byHKIWMI ¢ 09.10.2023
MOMOIIBIO TIPOU3BOTHON

23 IlepBooOpa3Has, OCHOBHOE CBOHCTBO MIEPBOOOPA3HBIX 11.10.2023

24 [TepBooOpa3znble anemeHTapHbIX GyHKIMi. [IpaBuia 12.10.2023
HaXO0XJIEHU [1EpBOOOPA3HBIX

o5 [TepBooOpazHble rieMeHTapHbIX (GyHKIMH. [IpaBuna 13.10.2023
HaXO0KIEHUS epPBOOOPA3HBIX

26 Wnterpain. ['eomeTpruyeckuii cMbICI UHTErpajia 16.10.2023

97 Brrancnenne vonpe;[enéHHoro UHTErpaia no popmyse 18.10.2023
HeroToHna-JleiiOnuma

08 Beruucnenue vonpeneneHHoro UHTEerpana no popmyie 10.10.2023
Herorona-Jleitbuuna

29 [Ipumenenue uHTErpana 1 HaXOXKACHUS TUOIIAAeH 90.10.2023
IUIOCKUX (QUTYp

30 [TpumeHneHne uHTErpaa A1 HaXoXAeHUsI 00bEMOB 93.10.2023
T€OMETPUIECKUX TEI

31 [Tpumeps! pemennii AudepeHraIbHbIX ypaBHEHUH 25.10.2023

32 [Tpumeps pemenuit nudepeHnnanbHbIX ypaBHEHUN 26.10.2023
MaremaTrueckoe MOJSIIMPOBAHIE PeaTbHBIX

33 MIPOIIECCOB C MOMOIIBIO AU(PEPSHINATHLHBIX 27.10.2023
YpaBHEHUI

34 Konrponsnas pabora: "[lepBoobpaznas u unrerpan” 08.11.2023

35 Tpuronomerpuyeckue GyHKIUH, UX CBOMCTBA U 09.11.2023
rpaduku

36 Tpuronomerpuyeckue GyHKIUH, UX CBOMCTBA U 10.11.2023
rpaduxu

37 Tpuronomerpuyeckue QyHKIUH, UX CBOMCTBA U 13.11.2023
rpaduxu

38 Tpuronomerpuyeckue GyHKIUHU, UX CBOMCTBA U 15.11.2023
rpaduxu

39 Tpuronomerpudeckue (GyHKINHU, UX CBOMCTBA U 16.11.2023
rpaduxu

40 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C 17.11.2023

IIOMOIIIBIO TpHFOHOMCTqueCKOﬁ OKPY’KHOCTHU




OT60p KOpHEHN TPUTOHOMETPUUECKUX YPABHEHUH C

41 g 1 20.11.2023
MTOMOIIbIO TPUTOHOMETPUUYECKON OKPY>KHOCTH

42 Ot60p KOpHEH TpI/Il"OHOMCTpI/I‘-Ie“CKI/IX YpaBHEHUH C 1 22.11.2023
MOMOIIBIO TPUTOHOMETPUUECKON OKPY>KHOCTH

43 Ot60p KOpHEH TpI/IFOHOMeTpI/I‘—IeUCKI/IX YpaBHEHUH C 1 2311.2023
MOMOILIbIO TPUTOHOMETPUUYECKON OKPY>KHOCTH

44 Pemienne TpuroHoMeTpUUECKUX HEPABEHCTB 1 24.11.2023

45 PelieHue TpUroHOMETPUYECKUX HEPABEHCTB 1 27.11.2023

46 Pemenve TpUroHOMETPUYECKUX HEPABEHCTB 1 29.11.2023

47 Pemenue TpuroHoMETpUYECKUX HEPABEHCTB 1 30.11.2023

.8 KOHTpOJELHa}I pabota: "['paduKu TPUrOHOMETPUUECKUX 1 01.12.2023
¢Gynkuuii. TpuroHoMmerpuyeckre HepaBeHCTBa"

49 OCHOBHBIE METOJIBI PEIICHUS MTOKA3aTeIbHBIX 1 04.12.2023
HEPaBEHCTB

50 OCHOBHBIE METO/IbI PEIICHUS MOKa3aTEIbHBIX 1 06.12.2023
HEpPaBEHCTB

51 OCHOBHBIE METO/IbI PEIICHUS MTOKa3aTeIbHBIX 1 07.12.2023
HEPaBEHCTB

57 OCHOBHBIE METO/IbI PEIICHUS TOKa3aTEIbHBIX 1 08.12.2023
HEpPaBEHCTB

53 OCHOBHBIE METOJIbI PEIICHUS JIOTaApUPMUUIECKUX 1 11.12.2023
HEPaBEHCTB

54 OcHOBHBIE METOJIBI PEIICHUS JorapuPMUIECKuX 1 13.12.2023
HEpPaBEHCTB

55 OCHOBHBIE METOJIBI PEIICHUS JIOTApUPMUIECKUX 1 14.12.2023
HEpaBEHCTB

56 OcHOBHBIE METOJIBI PEIICHUS JorapuPMUIECKUX 1 15.12.2023
HEpPaBEHCTB

57 OCHOBHBIE METOIBI PEIICHUS UPPAITHOHATBHBIX 1 18.12.2023
HEpaBEHCTB

58 OCHOBHBIE METO/IbI PELLICHUS UPPALIUOHAIIbHBIX 1 20.12.2023
HEpPaBEHCTB

59 OCHOBHBIE METO/IbI PEIICHUS UPPAITHOHAIBHBIX 1 21.12.2023
HEPaBEHCTB

60 OCHOBHBIE METO/IBI PEMIEHHS MPPAMOHATBHBIX 1 22.12.2023
HEpPaBEHCTB

g1 | | PadHUCCKIE METOLbI PEIICHIA HPPAIORATEHEIX 1 25.12.2023
ypaBHEHUH

62 ['padmyeckue MeTOABI pelICHUs] UPPAIHOHATBHBIX 1 27.12.2023

ypaBHEHUH




['padryeckue MeTObI peleHus ToKa3aTeIbHbBIX

63 ! 28.12.2023
ypaBHEHUH

64 ['pacdmyeckue METOBI pelIeHUs TTOKa3aTeNbHBIX 08.01.2024
HEPABEHCTB

65 Fpa@nqeczme METO/IbI PEIICHHs JTOrapu(PMUIECKHAX 10.01.2024
ypaBHEHUH

66 ['padmyeckue MeToABI pelIeHuUs JIOrapupMUIECKIX 11.01.2024
HEPABEHCTB

67 ['pagureckue METOAIBI peerHs TOrapHPMUIECKIX 12.01.2024
HEpaBEHCTB

68 ['padmyeckue MeToabl peI.HerIH MOKa3aTeNIbHbIX U 15.01.2024
Jorapu(MUUECKUX YpaBHEHHIA

69 ['padmyeckue MeToab! pemerm MOKa3aTeNbHbBIX U 17.01.2024
Ja0rapu()MUYECKUX ypaBHEHUMH

20 I'paduueckue MeTOIBI pelIeHus: TOKA3aTENbHBIX U 18.01.2024
Jorapu(MUUECKHX HEPAaBEHCTB

1 ['paduueckre MeToabI PEeIICHHs TTOKa3aTeIbHBIX U 19.01.2024
norapuMUYECKIX HEPABEHCTB

79 KonrponsHas pabora: "HppaunoHanabHble, ) 22.01.2024
noka3aTesbHbIe U Torapu(pMUIECKIe HEPaBeHCTBA
KowmrmiekcHbie uncna. Anredpandeckas u

73 TPUTOHOMETpHUYECKast (POPMBI 3aMTUCH KOMILIEKCHOTO 24.01.2024
qucia
KommuiekcHbie uncna. Anrebpandeckast u

74 TPUTOHOMETpHUYECKast (POPMBI 3aTTUCH KOMIIIIEKCHOTO 25.01.2024
qucia

75 Apudmerrdeckue onepanun ¢ KOMIUIEKCHBIMU 26.01.2024
YUCIaMHU

-6 ApudmeTrueckue onepauuu ¢ KOMIIEKCHBIMU 29.01.2024
YUCIaMHU

- N300paxkeHre KOMILIEKCHBIX YUCEN Ha KOOPAMHATHOM 31.01.2024
MJIOCKOCTH

78 N300paxeHre KOMIIEKCHBIX YUCE Ha KOOPIAUHATHON 01.02.2024
TJIOCKOCTH

29 ®opmyna Myaspa. Kopau n-oii crenenu u3 02.02.2024
KOMILJIEKCHOTO YnCia

80 ®opmyna Myaspa. Kopuu N-oii ctenenu u3 05.02.2024
KOMILJIEKCHOTO YHCIia

81 [IpumMeHeHre KOMILJIEKCHBIX YUCEIT ISl pEeLIeHUs 07.02.2024

(I)I/I3I/ILICCKI/IX U TCOMCTPHUYCCKUX 3aaayd




82 KonTposnbhas padora: "KomiuiekcHbie yncia' 1 08.02.2024
83 HarypanbHble U ienbie yncia 1 09.02.2024
84 HatypasnbHble 1 1iebie yncna 1 12.02.2024
85 [TpuMeHeHre IPU3HAKOB JISTMMOCTH IICJIBIX THCEIT 1 14.02.2024
86 [TpuMeHeHre TPU3HAKOB JISTUMOCTH TICITBIX THCEIT 1 15.02.2024
87 ggyzazﬂggz MPU3HAKOB JIETUMOCTH IENBIX YHCEIL: 1 16.02.2024
88 E%P;/IEH:I}(I)PE MPU3HAKOB JICTUMOCTHU LEJbIX YUCEI: 1 10.02.2024
89 [IpumMeHeHre TPU3HAKOB IETUMOCTH IENIBIX YHCEIT: 1 91.02.2024
OCTaTKH 10 MOJYJIIO
90 [TpuMeHeHre TPU3HAKOB ISTUMOCTH TIEJIBIX YHCEIT: 1 99 02.2024
OCTaTKH 10 MOJTYJTIO
[IpumeneHne MpU3HAKOB AETUMOCTH ENIBIX YHCEIT:
91 anroput™ EBKinaa i penieHus 3aay B [eNbIX 1 23.02.2024
YyHuClIax
92 KonTponbrast padora: "Teopus nenbix gucen" 1 26.02.2024
93 CucreMa u COBOKYNHOCTb ypaBHEHMI. PaBHOCHIIBHBIE 1 28.02.2024
CHUCTEMBI U CHCTEMBbI-CIICACTBUS
94 Cucrema u COBOKYITHOCTh ypaBHEHUI. PaBHOCHIIbHBIE 1 29.02.2024
CUCTEMBI U CHCTEMBI-CIICICTBHS
95 OCHOBHBIE METOJIBI PEIICHHUSI CUCTEM M COBOKYITHOCTEH 1 01.03.2024
paIoHaIbHBIX YpaBHEHUN
OCHOBHBIE METOIbI PEIICHUSI CUCTEM U COBOKYITHOCTEM
% UPPAIMOHALHBIX YPaBHCHUI L 04.03.2024
97 OCHOBHBIE METOJIBI PEIICHUSI CUCTEM M COBOKYITHOCTEH 1 06.03.2024
MOKa3aTeIbHBIX YPaBHEHUN
08 OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U COBOKYITHOCTEH 1 07.03.2024
IIOKa3aTeNIbHBIX YPAaBHEHHUU
99 OCHOBHBIE METOJIBI PEIICHUSI CUCTEM M COBOKYITHOCTEH 1 09.03.2024
JorapuMUUECKUX ypaBHEHHIA
100 OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U COBOKYITHOCTEH 1 11.03.2024
JTorapu(MUUECKUX YpaBHEHUHN
[IpuMeHeHne CUCTEM K PELICHUI0 MAaTeMAaTUYECKUX
101 3a/1a4 u 3Uaz[aq U3 Pa3INyYHBIX 00NacTel HAYKU U 1 13.03.2024
peasIbHOM JKU3HU, UHTEPIIPETALIUS OJTy4YEeHHBIX
pe3yIbTaTOB
[TpuMeHeHre CUCTEM K PEIICHHIO MATeMaTHIECKUX
102 3a/1a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00JIaCTeH HAYKH U 1 14.03.2024

peaanoﬁ JKU3HHU, UHTCPIIPpETAlNS MMOJTYIYCHHBIX




pe3yJabTaToB

IIpumeHeHne HepaBEHCTB K PELICHNUI0 MATEMAaTUYECKUX

3a/laq U 3aa4 U3 pa3jIMIHbIX obOmacreit HAYyYKU U

103 . 1 15.03.2024
peabHOM JKU3HU, HHTEPIIPETAIHS TOJTY4SHHBIX
pe3yIbTaToB
KonTponbhas padora: "CructeMbl pariioHaIbHbBIX,

104 UPPAMOHATILHBIX TOKA3aTEIbHBIX U JIOTapU(YMUIECKUX 1 18.03.2024
ypaBHEeHUI"

105 PanmonansHbIe ypaBHEHUS ¢ TapaMeTpaMu 1 20.03.2024

106 PanmoHasibHBIC HEpaBEHCTBA C IMapaMeTpaMu 1 21.03.2024

107 PannonanbHble cucTEMBI ¢ TapaMeTpaMu 1 01.04.2024

108 HppannoHaabHbIe YpaBHEHHSI, HEPABEHCTBA C 1 03.04.2024
napaMeTpamMu

109 HpparmonansHbie CUCTEMBI C TTapaMeTPaMH 1 04.04.2024

110 [Toka3aresnbHble ypaBHEHHsI, HEPABEHCTBA C 1 05.04.2024
napamMeTpamMu

111 [Toka3aTenbHbIE CUCTEMBI C TapaMeTpaMu 1 08.04.2024

112 Jlorapudmuueckue ypaBHEHHs, HEPAaBEHCTBA C 1 10.04.2024
napameTpamMu

113 Jlorapudmudeckue CUCTEMBI ¢ MTapaMeTpamMu 1 11.04.2024

114 TpuronomeTpuyeckre ypaBHEHHUsI ¢ MapamMeTpaMu 1 12.04.2024

115 TpuronoMeTpuuecKrue HEPaBEHCTBA C TapaMeTPaMHU 1 15.04.2024

116 TpuronomeTprudecKkue CUCTEMBI ¢ ITapaMeTpamMu 1 17.04.2024
[TocTpoeHne u uccineI0BaHNe MaTeMaTHYECKUX

117 MO peanbHbIX CUTYallul C IOMOIBIO YpaBHEHUN 1 18.04.2024
C mapameTpaMu
[TocTpoeHue u uccieI0BaHNEe MaTEMaTHYECKUX

118 MOJICJIEH peaTbHBIX CUTYAIMK C IIOMOIIBIO CHUCTEM 1 19.04.2024
YpaBHEHUH C IapameTpamu
[TocTpoeHue u uccineqoBaHne MaTeMaTUYECKIX

119 MOJI€JIEN peanlbHBIX CUTYALMI C TOMOIIBIO CUCTEM 1 22.04.2024
YpaBHEHHH C IMapamMeTpaMu

120 KontponbHas padora: "3agaun ¢ mapamerpamu’ 1 24.04.2024

121 [ToBTOpeHnue, 06001IeHNHEe, CUCTEeMATHU3AIINS 3SHAHUIA: 1 95.04.2024
"VpaBHenus"

122 [ToBTOpeHue, 0600IIEHNE, CUCTEMATU3AIMS 3HAHUMN: 1 26.04.2024
"VpaBuenus"

123 [ToBTOpeHue, 0600IIeHNE, CUCTEeMATH3AIMS 3HAHUI: 1 99.04.2024

"VpaBHenusa. CucreMbl ypaBHEHUN"




[ToBTOpEeHue, 0600IIEHNE, CUCTEMATU3AIMSI 3HAHUM:

124 " | 1 03.05.2024
HepasenctBa

125 '1'_[0BTOpCHI/Ie, (')'606IJ.ICHI/IC, crucTeMaTH3alus 3HAHHUM: 1 06.05.2024
HepaBenctpa

126 FOBTOpeHHe, ('_')'606IHCHI/Ie, cUCTeMaTH3alys 3HAHUMN: 1 08.05.2024
HepasenctBa

127 '1'_[0BTOpeHI/Ie, 0606.I:I.ICHI/IG, CI/ICTGI:/'IaTI/BaI_II/IH 3HaHUil: 1 10.05.2024
[IpousBonHas u e€ MpUMEHEHHE

128 'I:IOBTOpeHI/Ie, 0606.I.H€HI/I€, CHCTGI:/'IaTHSaHHSI 3HAHUM: 1 13.05.2024
IIpousBoaHas u €€ NpuMEHEHNe

129 '1'_[0BTOpeHI/Ie, 0606.I:I.ICHI/IG, CI/ICTGI:/'IaTI/BaI_II/IH 3HaHUil: 1 15.05.2024
[IponsBonHas u e€ MpUMEHEHHE

130 'I:IOBTOpeHI/Ie, 0000111EeHHE, cncIeMamsaunﬂ 3HAHUHA: 1 16.05.2024
WHTerpai n ero npuMeHeHHe

131 '1"IOBTopeHI/'1'e, 000011eHre, cuCTeMaTU3alus 3HAaHUHI: 1 17.05.2024
DyHKIT

132 {[OBTOPGHI:I'G, 0000111eH1e, cucTeMaTU3alus 3HaHUH: 1 20.05.2024
DOyHKIMHU

133 '1"IOBTOpeHI/'I'e, 0000111eHre, CUCTeMAaTH3alMsI 3HAHU: 1 99 05.2024
DOyHKIMHU

134 Hrorosast koHTpobHAS paboTa 1 23.05.2024

135 HToroBasi KOHTpOJbHAs paboTa 1 24.05.2024

136 [ToBTOpenue, 06001IeHNE, CCTeMaTU3alus 3HAaHUN 1 27.05.2024

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30BATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI VIS VUEHUKA

* Maremaruka. Anredpa 1 Hayajga MaTeMaTHaeckoro ananmsa, 10 kinacc/ Mep3msak A.T'.,
Homupogsckuit I.A., IlomsikoB B.M.; nox penakiueit [Togonsckoro B.E., O6miectBo ¢
OTrpaHUYEHHON OTBETCTBEHHOCTHIO M3narenbckuii nentp «BEHTAHA-I'PADy;
AxmmonepHoe obmiectBo «M3marenscTBo «IIpocBemnieHne»

* Marematuka. Anredpa 1 Hauajga MaTeMaTH4ecKoro ananusa, 11 kmacc/ Mepsnsk A.T'.,
Homuposckuii JI.A., [TonskoB B.M.; mox penakuueii [Togonsckoro B.E., OGmiecTBo ¢
OrpaHUYEHHON OTBETCTBEHHOCThIO M3aarenbckuii neHTp «BEHTAHA-I'PA®y;
AxumonepHoe obmectBo «M3narensctBo «IIpocBenieHue»

* MaremaTtuka. TpeHUPOBOUHBIE TEMATUYECKUE 3aJaHUS MOBBIIIICHHOW CJIOKHOCTH C
OTBETaMH JIJIsi MOATOTOBKHU K EI'D 1 k 1pyrum popMam BBIITYCKHOTO U BCTYIUTEIHHOTO
AK3aMEHOB.

» COopHuKH 115 TOATOTOBKH U mipoBeaeHust EI'D 2024 rog.

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

MaremaTtuka. AnreOpa u Havajla aHajau3a MaTeMaTuyeckoro anainusa, 10 kinacc/Mep3sinsik
A.T"., Homuposckuii J[.A., [Tonskos B.M.; mox pemaknuei [lomonasckoro B.E., O6miecTBo ¢
OrpaHU4YEeHHON O0TBETCTBEHHOCTHIO M3narensckuit uentp "BEHTAHA-TPA®";
AxumonepHoe obmectBo M3garensctso "lIpocBemenue”

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

- [lemaroruyeckas macrepckas, ypoku B laTepHere u MHOTOE Apyroe: http://teacher.fio.ru
- Caiit Anekcannpa Jlapuna: http://alexlarin/net/egel3.html

- Pemry EI'D. Caiit imutpus ['ymuna 3agaun. Otetsl. Pemenus. O0Gy4yaromas cucrema
Jmutpus [N'ymnna "Pemry EI'D"



