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HOACHUTEJIBHASA 3AIIMCKA

VYueOHbIil Kypc «Anredpa ¥ Havyajla MaTeMAaTHUYECKOTO aHalIn3ay SIBISETCA
OIHUM U3 Haubojiee 3HAYUMMBIX B MpOrpaMMe CpeAHEro oOIiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH O0OECHeYMBAET MHCTPYMEHTAIbHYIO 0a3zy st
M3YUYEHUSI BCEX €CTECTBEHHO-HAYUHBIX KYPCOB, a C JAPYrod CTOPOHBI, (GOPMUPYET
JIOTUYECKOE M aOCTPAKTHOE MBIIIJIEHUE OOyYaromuXcs Ha ypOBHE, HEOOXOAMMOM
JUIS OCBOCHUSI UH(POPMATUKHU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH M JIPYTUX
TUCUUIUIMH. B paMkax maHHOTO y4eOHOTO Kypca oOydarouidecst OBIaJeBalOT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOM Hayku, Kotopas ¢GOpMyJIUpPYET CBOHU
JOCTH)KEHUSI B MaTEMaTUUYECKOM popMme.

VY4eOHbIlt Kypc anreOpbsl M Hayajl MaTeMaTUYeCKOTO aHaju3a 3aKJIajbIBaeT
OCHOBY [l YCHENIHOTO OBJAaJeHUs 3aKOHaMH (U3UKH, XUMHUH, OWUOJIOTUH,
MOHUMAaHUSI OCHOBHBIX TE€HJICHIIMM Pa3BUTHS YIKOHOMUKH M OOIIECTBEHHOMN JKU3HU,
MO3BOJISIET OPHEHTUPOBATHCSA B COBPEMEHHBIX IM(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJB30BaTh WX IS JaJbHEHIEro oOpa3oBaHUS U B
MOBCETHEBHOM XM3HU. B TO ke BpeMsi oBiajieHUE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTUMH KOHCTPYKIIUSAMHU aiareOpbl M MaTeMaTHYECKOTO aHaliu3a pa3BUBACT
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKJEHHUSI C MOMOIMIBI0 MHAYKIIMU U PACCYXKIATh JENYKTUBHO, UCIOJIb30BaTh
000011IeHNe W KOHKpETH3allhlo, a0CTparupoBaHHE M aHAJOTUI0, (opMuUpyer
KpPEaTUBHOE M KPUTHUYECKOE MBIIIICHHUE.

B xone usywenus yueOHOro kypca «Anredpa M Hayaisa MaTEeMaTHYECKOTO
aHanM3a» OOydYaroNIMecs MOJTYy4YaloT HOBBIM OMNBIT PEIICHHs MPUKIAAHBIX 3a/ad,
CaMOCTOSITEJILHOTO TIOCTPOCHHSI MAaTEMAaTHYECKUX MOJIETICH peaslbHbIX CUTYaIlHid,
UHTEPIPETAIIMK  TIOJYYCHHBIX  pEHIeHUuH, 3HAKOMATCA C  IpUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMpUPOJE, HAyKe U HCKYCCTBE, C
BBITAIOIIMMHUCS MATEMATUYECKUMU OTKPBITUSIMU M X aBTOPAMH.

VY4eOHbIlt Kypc 00JajaeT 3HAYMUTENHHBIM BOCTHTATEIBHBIM MOTCHITHAIOM,
KOTOpPBIN peanu3yeTcss Kak 4dYepe3 Y4YeOHBI Marepuan, CrocoOCTBYIOMNN
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33PEHHS, TaK W Uepe3 chenupuky ydeOHOMH
NESTENbHOCTH, TpeOyIomed TPOJAOIKUTENBHOW KOHIIEHTpPAIlMd BHUMAaHUA,
CaMOCTOSITEJIbHOCTH, AKKypPaTHOCTM M  OTBETCTBEHHOCTH 32 IOJYYEHHBIN
pe3yibTar.

B ocHoBe wmeronmukm oOydeHus anrebpe W HavagaM MaTEMaTHYECKOTO
aHaJIu3a JISKUT JEATeIbHOCTHBIN MIPUHLIUI OOY4YEeHUSI.

B crpykType yueOHOro Kypca «Anredpa W Hayaia MaTeMaTHYECKOTO
aHaJIM3a» BBIJEJIEHBI CIEAYIOUIUE COAEPKATEIbHO-METOIMUECKUE JTUHUU: «YHucna
U BbluucieHus», «OyHkuuu u rpadpukn», «YpaBHEHUSI U HepaBeHCTBa», «Havana
MaTeMaTU4eCcKOro aHanuzay», «MHOXecTBa U JIoruka». Bce ocHOBHBIE



COZIePKATeIbHO-METOIMUECKUE JIMHUW W3Y4YalOTCS Ha TMPOTSHDKCHHH JIBYX JIET
o0y4yeHUsT Ha ypOBHE CpPEIHEro oOIero oOpa3oBaHMs, E€CTECTBEHHO JOTMOJHSS
JpyT Ipyra W MOCTETICHHO HACBINAsCh HOBBIMHU TEMaMU W pasfenamu. JlaHHBIN
y4eOHBIN KypC SIBIIAETCS WHTCTPATUBHBIM, IIOCKOJIBKY OOBeIuHSET B cebe
colepKaHNEe HECKOJbKUX MAaTeMAaTHUYECKUX JHCIMIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHS, MATEeMATHUYECKUH aHAIW3, TEOPUS MHOXKECTB, MaTeMaTH4eCKas
noruka u apyrue. Ilo Mepe Toro kak oOywaromuecs OBiIaaeBalOT Bc€ Oosee
ITUPOKUM MAaTEMAaTHUYECKHM aIllapaToM, Y HUX MOCJIeI0BaTeIbHO (popMupyercs u
COBEPIIIEHCTBYETCS yYMEHHE CTPOUTh MATEMaTHYCCKYI0 MOJCIb pealbHOU
CUTYaIllH, IPUMEHATH 3HAHUS, MOJIYYCHHBIC MPU U3YUYCHUH y4eOHOTO Kypca, IS
PEIICHHS CaMOCTOSTEIBHO CHOPMYIUPOBAHHOW MaTeMaTHYECKON 3a7a4M, a 3aTeM
UHTECPIIPETUPOBATH CBOM OTBET.

ConeprkareapbHO-MeTOANYECKass JIMHUA «Uuciaa W BBIYUCIICHUS» 3aBEpPIIACT
(dbopMHUpOBaHNE HABBHIKOB HMCIOJIB30BAHMS JACHCTBUTEIIBHBIX YHCEI, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOTO 001Iero oopa3oBanus. Ha ypoBHe cpemHero oo1iero
oOpa3oBaHHs 0co0O¢ BHHMaHHE yjaensercs (HOPMHUPOBAHHUIO  HABBIKOB
paIMOHAJILHBIX BBIYMCIICHUM, BKIIIOYAMOIIMX B CeOSl MCIIOJIB30BAaHUE PA3IMYHBIX
dopM 3amucu YHUCIa, YMEHHE JiejaTh TPHUKUIKY, BBIOJHATh NPHOIMKEHHBIC
BBIUMCJICHUS, OLICHMBATh YHUCIIOBBIE BBIPAXKEHUS, padOTaTh ¢ MaTeMaTHYECKUMU
KOHCTaHTaMHU. 3HaKOMble OOYy4YalOIIMMCSI MHOXKECTBA HATypalbHBIX, IENbIX,
palMOHANIBHBIX U JCHCTBUTENBHBIX  YHMCEN  JOIMOJHSIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4uceld. B  KaXIoM H3 JITUX MHOXECTB paccMaTpHUBAIOTCA
CBOICTBEHHBIE €My clenuduueckre 3ajaud | OINepaluu: JeJIeHWe Hallelo,
OMEepUpOBaHUE OCTAaTKAMH HAa MHOXECTBE LEJbIX YHCEN, O0COOble CBOWCTBA
paIMOHANIBHBIX M UPPAIMOHATBHBIX YKcesl, apudMeTHYeCcKrue Oorneparu, a TakxKe
U3BJICYCHUE KOPHSA HATypajJbHOM CTENEHW HAa MHOMKECTBE KOMIUIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTeIbHOMY PACIIMPEHUIO KpYyra HCIOJIb3YEMBIX YHCEN H
3HAKOMCTBY C BO3MOXXHOCTSIMH WX NMPUMEHEHHUS JUIsl PEHICHHs Pa3IMYHbIX 3a7a4
dbopMupyeTcsi pecTaBIeHUE O €INHCTBE MAaTEMAaTHKU KaK HayKH W €€ poJid B
MOCTPOCHUU MOJIENIed PEeaTbHOr0 MHUpA, MIHUPOKO HCIOIB3YIOTCS 0000IIeHne H
KOHKpETHU3AIIHSI.

Jluaus «YpaBHEHHsI M HEPABEHCTBA» pPEANM3YyeTCSd HA MPOTSHKCHHH BCETO
o0ydeHUsT Ha YpOBHE CpPEIHEro OOIIero oOpa3oBaHMs, IOCKOIBKY B KaKJIOM
paznene IlporpaMMbl TPEeTyCMOTPEHO pEIICHHE COOTBETCTBYIONIMX 3aaad. B
pe3ynbprate OOydYaromiuecss OBJAJACBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHUS
pPaIMOHANIBHBIX, WPPANMOHATBHBIX, TIOKA3aTEIbHBIX, JOTAPUPMUUYECKUX H
TPUTOHOMETPUYECKUX YypPAaBHECHMI, HEPABEHCTB M CHCTEM, a TakXke 3ajad,
colepKamux mapaMeTphl. [lomydeHHBIE YMEHHS MIUPOKO HCHOJIB3YIOTCS TpHU
ucciaen0BaHn (YHKIHA C TIOMOIIBIO TPOW3BOIHOM, MPU PEIICHUH MPUKIATHBIX



3a/1a4y ¥ 3a7a4 HAa HAXOXJCHUE HAauOOJBIINX U HAMMEHBLIUX 3HAYCHUN (PYHKIUU.
JlanHas conep:kaTesibHas JUHUS BKIIOYAET B ce0s Takke (POPMUPOBAHUE YMEHUUN
BBIIIOJIHATh  pacy€Tsl 1o  ¢opMysnaMm, NpeoOpa3oBaHUS  pallMOHAJbHBIX,
WPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHM, a TAKKE BBIPAKCHUM,
collepKallluX CTerneHu U Jorapudmel. brarogaps u3ydeHHro anreOpandyeckoro
Marepuajga MNpPOUCXOAWT  JajbHEWINEe  pa3BUTHE  AITOPUTMHYECKOIO H
a0CTPAaKTHOIO MBIIIJIEHUSI O0ydYaromuxcs, GOPMHUPYIOTCS HABBIKH JEAYKTHBHBIX
paccykJeHuid, paboTbl C  CHUMBOJBHBIMH  (OpMaMH,  MPEACTABICHUS
3aKOHOMEPHOCTEM W 3aBUCHUMOCTEH B BHJE PaBEHCTB M HEpaBEHCTB. AureOpa
npennaraetr 3(QQeKTUBHbIE HHCTPYMEHTHI [IJISl PELICHUS MPAKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKH.

CopnepxarenbHo-Metoandeckass JuHus «DyHKMU u  rpaduku» TECHO
NEepeIIeTaeTCsl ¢ JAPYTUMHU JIMHUAMH y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEI0BATEIbHOCTh U3YUEHNs MaTtepuana. M3yuenue cteneHHou,
MOKa3aTeIbHOM, JIorapu(pMUUecKoil 1 TPUTOHOMETPUUECKUX (QYHKIIUN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHNE (PYHKIMI JJIs pelieHus 3a1ad U3 JPYrux y4yeOHBIX
IPEAMETOB U PEANBHON )KM3HU TECHO CBSA3aHO KaK C MAaTEMATHYECKUM AHAIHU30M,
TaK U C pelieHWeM YypaBHEHUI M HepaBeHCTB. [Ipu 3Tom Oo0JbIIOE BHUMAaHHE
ynensiercss GOpMHPOBAHUIO YMEHUSI BBIpaKaTh (HOpPMYJaMu 3aBUCHMOCTU MEXKIY
pa3sTUYHBIMUA BEJMYMHAMH, HCCIIENOBAaTh MOJy4YeHHbIE (GYHKIHUU, CTPOUTH HUX
rpaduku. Matepuan 3Toi cojiepKaTeIbHON JTMHUM HAIIEJIEH Ha Pa3BUTUE YMEHH
U HaBBIKOB, IMO3BOJISIIOIIUX BBIpaXXaTh 3aBUCUMOCTH MEXKJY BEIUYMHAMH B
pasnmuuHoi dopme: aHATUTHYECKOU, Tpaduueckol M ciioBecHOU. Ero msyuenue
CIIOCOOCTBYET Pa3BUTUIO AJNTOPUTMUYECKOTO  MBIIUICHHUS, CIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIlUH, UCTIOJb30BAaHUIO aHAIOTHH.

ConepxarenbHass nuHUsA «Hayama MareMaTHyecKoro aHalin3a» MO3BOJISET
CYILIECTBEHHO PAaCIIMPUTh KPYyr KaKk MaTeMaTH4YEeCKHUX, TaK U MPUKIAJAHBIX 3aj]ad,
JOCTYNHBIX OOy4YaroIUMCS, TaK KaK y HUX MOSBISAETCS BO3MOXHOCTb CTPOUTH
rpaduky  CIOXHBIX (YHKIHA, ONpENesITh WX HAWOONBIIUE U HAUMEHBIIHE
3HAUEHUs, BBIYUCIATH TUIOMIAAU (QUTYp U OOBEMBI Tell, HaXOAUTh CKOPOCTH H
YCKOpeHHus IpoueccoB. JlaHHasg conaeprkarenbHas JMHHAS OTKPBIBAET HOBBIE
BO3MOKHOCTH IIOCTPOCHUS MATEMATUYECKUX MOJEIEN pEealbHbIX CHUTYallHi,
MO3BOJISIET HAXOAWUTh HAWIYYIlEe pEIICHWE B NPUKIAAHBIX, B TOM YHUCJE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3a/1a4ax. 3HAKOMCTBO C OCHOBAaMH MaTEMaTU4YECKOTO
aHalm3a CIOCOOCTBYET pa3BUTHIO aOCTPAaKTHOrO, (OPMaIbHO-JOTHUECKOTO H
KPEaTUBHOTO MBIIIUICHHs, (POPMHUPOBAHUIO YMEHHI pPAaCIO3HABATh MPOSBICHUS
3aKOHOB MAaTE€MAaTHKU B HayKe, TEXHMKE M UCKyccTBe. OOywaromuecs y3HAIOT O



BBIJIAIONINXCA pPE3yibTaTax, MOJIYyYEHHBIX B XOJIE€ Pa3BUTHUS MaTEMAaTHKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKas JTUHUS «MHOXKECTBAa U JIOTUKAa» BKIIIOYAET B
ce0si SIEeMEHThl TEOPUU MHOXKECTB W MAaTeMaTUYECKOW JIOTUKHU. TeopeTuxo-
MHOYXECTBEHHBIEC TIPEACTABICHUS MPOHU3BIBAIOT BECh KYPC MIKOJIHHOM MaTEeMaTUKH
W TmpenjaraloT HamOoJiee YHHMBEPCAJIbHBIN S3bIK, OOBEIUHSIONIUN BCE pa3ielibl
MaTeMaTUKu ¥ €€ TPUIOKEHUM, OHM CBSA3BIBAIOT pa3HbIE MAaTeMaTHYECKHE
JUCHUIUIMHBL W WX TPWIOKEHHs B eauHoe 1enoe. [loaTomy BakHO JaTh
BO3MOXKHOCTH OOydYaromeMycss TOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK
COBPEMEHHOW MAaTEeMAaTHKU W HMCIOJIb30BaTh €ro JJIsi BBIPAKECHUS CBOUX MBICIIEH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HAayKd CJIEAyeT NpPU3HAThH
CBOMCTBEHHYIO €W CTPOrocTh OOOCHOBAaHMI U CJIEJOBAaHUE ONPEACIEHHBIM
npaBujaM  MOCTPOCHHUS  JIOKA3aTelbCTB.  3HAKOMCTBO  C  DJIEMEHTaMH
MaTeMaTHYEeCKON JIOTMKU CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIIJICHUS
00ydJaromuxcs, Mo3BOJSET UM CTPOUTH CBOU PACCYXKJICHUSI HA OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKA KPUTUIECKOTO MBIIILJICHUS.

B yueGHOoM Kkypce «AnreOpa W Hayajga MaTeMaTHYECKOTO aHAJIHM3a»
MPUCYTCTBYIOT OCHOBBI MaT€MaTHYECKOTO0 MOJCIHPOBAHMS, KOTOPHIC MPU3BAHbBI
crocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOEHHUS MOJENeH peaTbHbIX
CUTYyalluid, HCCIEAOBAHMS JTUX MOJENed C TMOMOIIBI0 ammapara aiareOpsl u
MAaTE€MAaTHYECKOTO aHaln3a, MHTEPIPETAlNU IOJIYYEHHBIX pPE3yJbTaToB. Takue
3a/1aHUs BIUIETEHBI B KAXKIBIM U3 pa3[€JI0B IPOrpaMMBbl, IOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HCTONB3YyeTCs IS pellleHus MPUKIATHBIX 3axad. [Ipu
pEIICHUH  pEalbHbIX  MPAKTHYECKUX  3aJad  OoOydyaroniuecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHHE HaxXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IaTh H  KOHKPETH3UpPOBaTh  IpoOIIeMy.
HesTenbHOCTh 1O  (OPMHPOBAHUIO HABBIKOB PEIICHHUS NPUKIAJAHBIX 3a7ad
OpraHu3yeTcs B IPOIlecce U3YUYeHUs BCeX TeM yueOHoro Kypca «Anredpa u Hadasa
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenme ydeOHOTO Kypca «Anrebpa W Hayajga MaTeMaTHUYECKOTO
aHanuza» otBoauTcs 272 vaca: B 10 kimacce — 136 vacoB (4 yaca B Heaento), B 11
kiacce — 136 gacos (4 yaca B HEJEIIO).



COAEPKXAHUE OBYUYEHUA
10 KJIACC

Yuciia v BbIYUCTCHUS

Panmonanpabie uncia. OOBIKHOBEHHBIE M JIECSITHUYHBIC JPOOU, MPOICHTHI,
OeckoHeuHble mnepuoanyeckue apodu. IlpumeHnenue apodeil W MPOILEHTOB IS
pelLIeHus NIPUKIaAHbIX 3a/1a4 U3 Pa3JIMYHbIX OTpaciel 3HAaHUN U PEajbHOU KU3HH.

JlencTBuTenbHble uKcla. PalnvoHambHbIE W HUPPALUMOHAIBHBIE YMCIIA.
ApudmeTndyeckue  omnepanuu ¢ JICUCTBUTEIBHBIMU  4ucCIaMu.  Moayib
JEUCTBUTEIILHOTO YHuCia U ero cBoicTBa. [IpubamxEéHHbIE BBIUUCICHUS, TIPaBUIIa
OKpYTJICHUS, NPUKHUIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb ¢ 1enbiM Tmoka3arenemM. buHom HeroToHa. Vcnonb3oBanue
noaxoAsmed GopMbl 3aMUcH AEHCTBUTEIBHBIX YHCEI JIJISI PEIICHUS MMPAKTHUYECKUX
3a7a4 ¥ NIPEJCTABICHUS TaHHBIX.

ApudmeTndecknii KOpeHb HATYPAJIbHOM CTENEHU U €r0 CBOMCTBA.

CreneHb C palMOHAJIBHBIM TIOKa3aTeaeM U €€ CBOWCTBa, CTENEHb C
NEUCTBUTENILHBIM MTOKA3aTEIIEM.

Jlorapudgm uucna. CpoiictBa norapudma. Jlecatuunbie U HaTypaibHbIC
Jorapudmel.

CuHyc, KOCUHYC, TAHT€HC, KOTAHT€HC YMCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTaHT€HC YUCIIOBOIO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHbIE IMpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb
ypaBHeHUs. PaBHOCWIbHBIE ypaBHEHMSI U YpaBHEHHsA-CieAcTBusA. HepaBeHCTBO,
pELICHUE HEPABEHCTBA.

OcCHOBHBIE METOBI PEIICHUS IENbIX U APOOHO-PAIMOHAIIBHBIX YPaBHEHUN U
HEPABCHCTB. MHOroO4YIeHbl OT OJHOW MNEpPEeMEHHOMW. JlemeHue MHOrowieHa Ha
MHOIOWIEH C ocTtatkoM. Teopema be3dy. MHOrouwieHsl ¢  LEIbIMU
kod(punmenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAXKEHUHN, COJEPIKAIIUX CTETICHU U KOPHH.

HppaunonansHbie YPaBHEHUS. OcHOBHbIE METO/IbI peLIeHus
MPPALUOHAIBHBIX YPABHCHUM.

IlokazarenbHble ypaBHEHHs. OCHOBHBbIE METOJIbI PEIICHUSI MOKA3aTEIbHbIX

YPaBHEHHM.
[IpeoGpazoBaHre BEIPAKEHUIA, COACPKAIINX JOTAPHUPMBI.
Jlorapudmudeckue ypaBHECHHUS. OcHOBHBIE METOJIbI peIICHHS

norapuMUYECKUX YpaBHEHUH.
OcHoBHBIE TPUTOHOMETPUYECKHUE hopMyIIBI. IIpeobpazoBanue
TPUTOHOMETPUUECKUX BBIPAXKEHUN. PellIeHnEe TPUrOHOMETPUUECKUX YPABHEHUM.



Pemienue cucreM JIMHENMHBIX YypaBHEHMH. Martpuna CHCTEMBI JIMHEWHBIX
ypaBHeHuil. Omnpexnenurtens MaTpulbpl 2X2, €ro TEOMETPUYECKHMH CMBICH U
CBOICTBA, BBIYUCIICHHE €r0 3HAYEHUS, TPUMEHEHUE ONpPENeTuTeNs s peleHus
CUCTEMBbI JIMHEMHBIX YypaBHEHUW. PemieHue NpUKIagHbIX 3a7a4 € IIOMOLIBIO
CUCTEMBbl JIMHEHWHBIX ypaBHeHUW. lccinemoBaHue IOCTPOCHHOM MoOAEHU C
MOMOILBIO MaTPULL U ONPEEIUTENEH.

[TocTpoeHne mMaTeMaTHYEeCKUX MOJEJIEN PEalbHOM CUTYalUH C TOMOIIBIO
YPAaBHEHUN U HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHUNM U HEPABEHCTB K PEILICHUIO
MaTEMaTUYECKUX 3aJad M 3a/ad M3 pa3IMyHbIX 00JlacTel HaAyKu M pealbHOU
KU3HU.

DyHKIUHN U rpaduKu

OyHKIUSA, crnocodbl 3anaHus (QyHKIUU. B3auMHO oOpaTHbIE (QYHKIUU.
Komnozunust @ynkuuii. I'paduk QyHKIuU. DnemMeHTapHble NpeoOpa3zoBaHUs
rpaduKoB GyHKIUH.

OO6nactp ompeneneHuss ¥ MHOKECTBO 3HaueHud ¢ynkuuu. Hymu ynkimm.
[IpomesxyTku 3HakonocTossHCTBA. UETHbIe U HeuéTHble GpyHKUMU. [lepuoanueckue
¢ynkiuu. TIpomMeXyTKu MOHOTOHHOCTH (GYHKUIMU. MakCUMyMbl U MHUHHUMYMBbI
¢ynkiuu. Hanbomnbiiee 1 HauMeHbllee 3HaYeHHs] QYHKIIMU HA TIPOMEKYTKE.

JluneitHasi, KBaapaTU4Has W APOOHO-TUMHEHHAs (QYHKIMU. DJIEeMEHTapHOE
UCCJIeIOBaHUE U TOCTPOCHHUE UX IPAPHUKOB.

CrenenHas QyHKIMS ¢ HATypaJdbHBIM U IEJIBIM TIoKa3zateneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHA N-OH cTeneHH Kak (YHKIMU OOpaTHOM
CTEINEHHU C HaTypaJbHbIM NIOKa3aTEJIEM.

[TokazarenbHast u JorapudmMudeckas (yHKIMH, UX CBOHCTBAa U TpadUKH.
Hcnons3oBanue rpadukoB GyHKIUH IS pEIICHHUS YpaBHECHUH.

TpuroHometrpuyeckass OKpPY>KHOCTb, OIPEAEICHUE TPUTOHOMETPUUYECKUX
(GYHKIIUN YUCIIOBOTO apryMEHTa.

QOYHKIMOHAJIBHBIE 3aBUCHMOCTA B pEaJibHbIX MPOIECCAaX U SBJICHUSAX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Havajia MaTeMaTH4eCKOI0 aHAJIM3A

ITocnenoBaTeAbHOCTH, CIOCOOBI 3aJaHUs MOCJIEA0BaTEIBHOCTEH. MeTon
MaTeMaTU4YEeCKOM UHAYKIUY. MoHOTOHHBIE " OrpaHUYEHHBIE
MOCJIENOBATENBHOCTH. VICTOpHSI BO3HMKHOBEHMSI MATEMAaTHYECKOI'O0 aHad3a Kak
aHanm3a OECKOHEYHO MaJbIX.

Apudmernueckas u reomeTpuyeckas mporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckasi nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPHUYECKOM
porpeccuu. JINHENHBIA U 3KCIOHEHIHANBHBINA POCT. Yucno e. opMyna CI0KHBIX
npoueHToB. Mcrons30BaHWE MPOTpecCHMy Uil  PElIeHMs] pealbHbIX —3aj]ad
MPUKJIAJHOIO XapaKTepa.



HenpepoiBubie (yHkiun W ux cBoicTBa. Touku paspbiBa. ACHUMITOTHI
rpadukoB QyHkuuid. CBoiicTBa (YHKUMHA HENpepbIBHBIX Ha oTpe3ke. Merton
MHTEPBAJIOB I PELICHWs HEpaBeHCTB. IIpuMeHEHHE CBOWCTB HENPEPBIBHBIX
(GyHKUMN 11 perieHus 3a1ad.

[lepBas u BTOpas npou3BojHble pyHKUKUU. OnpeneneHue, reoOMeTpUUecKuil u
(du3nUecKuil CMbICT MPOU3BOIHOM. YpaBHEHHE KacaTeNbHOU K rpaduKy (QyHKIHH.

[IpousBoaHbIE  BJEMEHTapHbIX  (YHKLHUM. IIpousBogHass  CyMMbl,
MPOU3BEACHUS, YACTHOTO U KOMIIO3UIUMHU (QYHKLIUH.

MHosxecTBa H JIOTMKA

MHoXecTBO, OIllepaluy HaJ MHOXXECTBAMM M MX CBOWCTBA. JlMarpammsl
Oiinepa—Benna. IlpuMmeHeHHe TEOPETMKO-MHOYKECTBEHHOIO — ammapara i
ONMCAaHUA pPeEaJbHBIX IPOLECCOB U SBJICHUM, NPU PELICHUU 3a4ad U3 JAPYIUx
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOWCTBO MAaTEMaTHYECKOTO OOBEKTa, CIIEJCTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHMUSI.

11 KJIACC

Yuciia v BbIYUCTCHUS

Harypanbubie u nensie yucna. [IpumMeHeHne NpU3HAKOB JEIUMOCTH LIEJIBIX
gyuces, HauOonpmmi oOmuit nenurens (nanee — HOJ]) m Hammenswiiee oOriee
kpaTtHoe (nanee — HOK), ocratkoB o mony:nto, anroputMa EBkinuaa ass pereHus
3a/1a4 B IEJIBIX YHCIIAX.

Kowmmnekcubie uucna. AnreOpandeckass ¥ TPUTOHOMETpUYECKas (HOPMBI
3aMMCH KOMIUIEKCHOTO 4YHcia. ApudMeTHYecKHe OIepanud € KOMIUIEKCHBIMU
yuciamMu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAWHATHOM TIJIOCKOCTH.
®opmysia MyaBpa. KopHu n-oil cTeneHH U3 KOMIUIEKCHOrO yucia. [Ipumenenue
KOMIUIEKCHBIX YUCEIN JIJISl PEeIIeHUs (PU3NIECKUX U TE€OMETPUUYECKUX 3a]1aY.

YpaBHeHUs U HEPABEHCTBA

Cuctema U COBOKYIIHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCHUIIbHbBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUSA. PABHOCUIIBHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPHUYECKHMX  ypPaBHEHHM C  TOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. PellIeHne TPUroHOMETPUIECKUX HEPABEHCTB.

OCHOBHbIE METOJbl PEIICHHS] TOKAa3aTeNbHBIX U  JIOTapu(PMUUYECKUX
HEPABEHCTB.

OcHOBHbBIE METO/IbI PELICHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OcCHOBHbBIE METO/bI PEIICHUSI CUCTEM M COBOKYITHOCTEH pallMOHAJIbHBIX,
UppaIMOHAIBHBIX, MOKA3aTEIbHbBIX U JIOTapU(PMHUUECKUX YPaBHEHUN.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IapaAMETPaAMHM.



IIpumeHeHnne  ypaBHEHHI, CHCTEM WM  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCcKUX 3a7ad M 3aJad M3 pa3InyHbIX 00JacTel HayKu M pealbHOU
KU3HU, UHTEPIPETALUSA [TOJTYUYEHHBIX PE3YIbTATOB.

DyHKUUM U TPaPUKH

I'paduk kommoszunuu GyHkiui. ['eomeTpuueckue oOpas3bl ypaBHEHUU U
HEPABEHCTB HA KOOPAMHATHOM IJIIOCKOCTH.

Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IPaQUKH.

['paduueckre mMeronbl pelieHHs] ypaBHEHUN W HepaBeHCTB. | 'paduueckue
METO/bI PEUIEHNUS 3a7a4 C TapaMeTpaMu.

Hcnonb3oBanue rpa@ukoB (QYHKIUH JUIsl HUCCIIENOBAaHUA TMPOLECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HMKAIOT MPHU PEIICHUU 3alad U3 JPYruX ydeOHbIX
IPEAMETOB U PEAIBHON KU3HHU.

Havana MaTeMaTH4eCKOro aHaJIu3a

[IpumeHeHue Mpou3BOJAHON K MCCIAEAOBAHHMIO (DYHKIIMI HA MOHOTOHHOCTH M
skcTpeMyMbl.  Haxoxaenue  HauOonbllero W HAaWUMEHBIIETO  3HAYCHUMN
HENPEPHIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHne NPOU3BOAHON MJII HAXOXKIEHUS HAWIYYIIETO pELICHUS B
OPUKIAOHBIX 3ajladax, Uisl ONpPEACIICHUS CKOPOCTH M YCKOPEHHS Ipouecca,
3a1aHHOTO (hOPMYJION MJIH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO MepBooOpa3HbIX. I[lepBooOpasHbie
aneMeHTapHbIX QyHkIui. [IpaBuiia HaxoXIeHUs TePBOOOPa3HBIX.

HuTerpann. ['eomeTpuueckuit CMBICJI MHTErpaa. Brraucnenue
omnpenenéHHoro uurerpana mno gopmyne Hototona-Jlenonuna.

[Ipumenenue wHTErpana A HAXOXKIEHUS IUIOMANeH IUIOCKHX (Uryp u
00BEMOB reOMETPHUUIECKHUX TEIL.

[Ipumepsr pemenuit  auddepeHManbHBIX ypaBHEHUNH. MaTeMaTHudecKoe
MOJIETMPOBAHUE PEATBbHBIX TPOLIECCOB C TOMOIIBI0  Au(depeHIInaTbHBIX
ypaBHEHUH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJIT'EBPA n HAUYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YTJIVBJIEHHBIM VPOBEHL) HA VPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

1) rpakaaHCKOro BOCTIUTAHUS

c(hOpMUPOBAHHOCTh IPaXKJAHCKOM MO3ULIUKM 00YyYaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO  4JIE€HAa  POCCHUHCKOro  oOliecTBa,  MPEJICTABICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS DPA3TUYHBIX CTPYKTYp, SBICHUH,
npoleayp TpakIaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMeHue
B3aUMOJICICTBOBATh C COIMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUM C HX
(GYHKIIUSIMH U HAa3HAYCHHUEM;

2) IaTPHOTHYECKOTO BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKON I'pakJIaHCKOW UICHTUYHOCTH, YBOKCHHUS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKOW MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE DTHX JOCTHKEHUUA B JPYTrUX HAyKax, TEXHOJOTHsX, cdepax
HYKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, cOpMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUS, dTUYECKOTO TOBEACHHS, CBA3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAayKM U JEATEeIbHOCThI0 YYEHOTO, OCO3HAHUE
JUYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMUMBOTO OyIYIIETO;

4) 3CTeTHYECKOr0 BOCIIUTAHUSI:

ACTETHYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAsl ACTETUKY MAaTeMaTHUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aJiad, PEIICHUM, PACCYKICHUM, BOCITIPUUMYHNBOCTh
K MaTeMaTHYECKUM aCTIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3nyeckoro BOCMUTAHUS:

chOpPMHPOBAHHOCTh YMEHHUS TPUMEHSATh MaTeMaTHYeCKHUEe 3HaHHUS B
HWHTEpEcax 3JI0pOBOro U 6€30MmacHOro oopasza KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3J0pPOBBIO (3I0POBOC IHTAHHE, COAJTAHCUPOBAHHBIM PEKUM 3aHATUH H
OTIbIXa, peryispHas (Gu3nvecKass akTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTHUBHO-030OPOBUTEIIHHOM €SI TENBHOCTBIO;

6) TPy/10BOT0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHHE IIEHHOCTH TPYAOIIOOUs, HHTEpPEC K
paznuuHbiM  cpepam  NpodEeCCHOHANIBHOW  JESTEIbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUWIOKEHUSIMU, YMEHUE COBEpIIATh OCO3HAHHBIM BBHIOOD
Oynyuieit mpodeccuu U peannu30BbIBaTh COOCTBEHHbBIEC KM3HECHHbBIE ILIAHBI,



TOTOBHOCTH M CIOCOOHOCTh K  MareMaTH4ecKOMy  OOpa3OBaHHIO |
caMo00pa30BaHUIO Ha MPOTHKEHUH BCEH KM3HHM, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIICHHH MPAKTHYECKHX 3a/a4 MaTEMAaTHIECKON HAIIPaBICHHOCTH,

7) PKOJIOrHY€CKOr0 BOCIIUTAHHS:

Cc(OPMHPOBAHHOCTh  DKOJIOTHYECKOH  KYIbTYphl, ITOHHMAHHE BIIHASHUS
COIHATEHO-D)KOHOMHUYECKUX IPOLECCOB HAa COCTOSHHE MPUPOJHOM M COIUATBHOM
Cpeibl, 0CO3HAHKE TII00AIBHOIO XapaKTepa SKOJOTHYECKHX MPOOIeM, OPHEHTAIIHS
HAa [PUMEHCHHME MaTeMaTHYCCKUX 3HAHHWM I peIleHus 3agad B 00JacTh
OKpYJKaloIlel Cpeapl, IUIAHHPOBAHME IIOCTYIKOB M OICHKH HMX BO3MOYKHBIX
HOCJIEICTBHI JJIS1 OKPYIKAIOIIEH CPEIbl;

8) HeHHOCTH HAYYHOT0 TIO3HAHUSI:

Cc(OPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM H  OOINECTBEHHOM  NpPAaKTUKHA, [TOHHMAaHHE
MaTeMaTHYECKOW HAayKd Kak c(epbl 4YeIOBEYECKOH IeSTEIbHOCTH, DTaloB €&
pasBUTHS W 3HAYMMOCTH JJIS PAa3BUTHS IMBHJIM3AIMH, OBJAJECHUE S3BIKOM
MaTeMaTHKH M MaTeMaTHYeCKOHW KyJIbTypOH KakK CpEeACTBOM IIO3HAHHUS MHpA,
TOTOBHOCTH OCYIIECTBJISATh TPOEKTHYI0 W HCCIIEIOBATEILCKYIO IEATEIBHOCTh
HUHIABUIYaAILHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbHI

Ilo3HaBaTe/ibHBIC YHHBEPCAJIbHbIE YUeOHbIE 1eCTBUA

Ba3oBble Jornueckue a1eMcTBHUSA:

BBISIBIIATH U XAPAKTEPU30BaTh CYIIECTBEHHBIE MNPHU3HAKKM MAaTEMaTUYECKUX
OOBEKTOB, TOHSTHH, OTHOIIEHUNA MEXAY TOHIATHIMH, (QOPMYIHPOBATH
OTIpEJICIICHHSI TIOHSATUM, YCTaHABIUBATh CYIIECTBEHHBIM MPU3HAK KiIacCU(pUKAIINH,
OCHOBaHHUS JiJ1s1 0000IIEHHS M CPAaBHEHUS, KPUTEPUH MPOBOAMMOTO aHAJIN3A;

BOCIIPUHMMATh,  (HOPMYIUPOBaTH W  NPEeoOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPULIATENIbHBIC, €AMHUYHbBIC, YACTHBIE U OOIIKE, YCIOBHBIE;

BBISIBJIATH MATEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIOMEHUSIX U YTBEPXKACHUSX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U POTUBOPEUYN;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUH N0 aHAJIOTUH;

IPOBOJIUTH CAMOCTOSITENIBHO 10Ka3aTelIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble ¥ OT IPOTUBHOTO), BHICTPAUBATh APTyMEHTAIINIO, IPUBOJIUTh TPUMEPHI U
KOHTPTIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC CYKICHHS M BHIBOIHI,

BBIOMpaTh cnoco0 pelreHus y4eOHOUW 3agauu (CpaBHUBATH HECKOJIBKO
BAPUAHTOB  pELICHHUs, BbIOUpaTh Hauboree MOAXOASIMMHA C  y4ETOM
CaMOCTOSITEIbHO BbIJICJICHHBIX KPUTEPUEB).



Bba3oBrble ucciaenoBarejibCKue 1eCTBUA:

MCII0JIb30BaTh BOINPOCHl KaK HCCIEAOBATENbCKUM HMHCTPYMEHT [O3HAHUSA,
(GopMynrpoBaTh  BONPOCHI,  (PUKCHUPYIOUIME  MPOTHUBOpEUYUE,  IpodseMy,
yCTaHaBIMBaTh HMCKOMOE W JaHHOE, (OpMUPOBATH THUIIOTE3Y, APryMEHTUPOBATH
CBOIO MO3UIMI0, MHEHHE;

IPOBOAUTH CAMOCTOATENIBHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0OBaHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXAY OOBEKTaMHU, SIBICHUSIMU, IIPOLECCAMU;

CaMOCTOATEIbHO (POPMYIHPOBATH OOOOLIEHUS W BBIBOJBI IO pe3yibTaTam
OPOBENEHHOTO  HAONIOJIEHUs,  UCCIIEOBAaHUSA, OLICHUBATh  JIOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE TMIpollecca, a TaKKe BBIIBUTaTh
NPENOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ undopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIUKU, TaHHBIX, HEOOXOAUMBIX NJisi OTBETa HA
BOMPOC U JIJISl PEIICHUs 3a/1a4u;

BbIOMpaTh MH(OPMAIMIO U3 UCTOYHUKOB PAa3IMYHbIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh W HUHTEPNPETUPOBATh MHGOPMALMIO PA3IHYHBIX BHUAOB U
dbopM npeacTaBieHuUS;

CTPYKTYpPHpPOBaTh MH(POPMAIINIO, TPEJICTABIATh €€ B pa3iudHbIX (opmax,
WUTIOCTPUPOBATh TpadUuECKu;

OLICHUBATh HaJEKHOCTh uH(pOpMaIuu () CaMOCTOSITEBHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBIE YHHBepPCAJIbHbIE YUeOHbIe AelCTBHS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHHUS B COOTBETCTBUH C YCIOBUSIMH H
HEeJIIMHA OOIICHUs, SICHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, J1aBaTh MOSICHEHUS IO XOAYy PEIICHUS 3a7ayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN Pe3yJIbTaT;

B XOJI¢ OOCYXXJICHHsI 3aJlaBaTh BOIPOCHI IT0 CYIIECTBY OOCYKIaeMOUN TEMHI,
mpoOJIeMBl, pelracMoOi 3ajayd, BBICKA3bIBATh WJEH, HAllCJCHHbIE Ha IIOMCK
pEIlIeHUs, COMOCTAaBIATh CBOM CYXACHUS C CYXKJICHUSMH JPYTHMX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jiMuMe€ W CXOJCTBO IMO3UIIMI, B KOPpPEeKTHOU (opMme
(bopMyITHpPOBATh Pa3HOTJIACHS, CBOM BO3PaKEHUS,

MIPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3aJa4d, SKCIIEPUMEHTA, MCCIIeI0BaHus,
MPOCKTa, CaMOCTOSITEILHO BBIOMpPATH (GopMaT BBICTYILUICHHS C YYETOM 3amad
Mpe3eHTAIIMU 1 OCOOCHHOCTEH ayTUTOPHH.

PerHﬂTHBHbIe YHHUBEPCAJIbHBIC y‘leﬁHble HeﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]a4dH, BEIOUPATh CIIOCOO PEIICHUs C
yu€TOM MMEIOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTHUPOBATh BAPUAHTHI PELIEHUH C yYETOM HOBOM MH(pOPMALIIH.

CaMOKOHTPOJIb, SMOIIMOHATbHBIN HHTEJJIEKT:

BIAJIeTh HABBIKAMH  TO3HABATENbHOM  pedrekcun Kak  OCO3HaHUSA
COBEpIIIAEMBIX JIEHCTBUI M MBICTUTEIBHBIX MPOIECCOB, UX PE3yIbTaTOB, BIAJCThH
crnocobaMu CaMONPOBEPKH, CAaMOKOHTPOJISL Tpolecca W pe3yjbTaTa peleHus
MaTeMaTUYEeCKON 3a/1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HHUKHYTH MPU PEIICHUU 3a/1auH,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, IaHHBIX,
HaNJCHHBIX OMNOOK, BBISIBJICHHBIX TPYAHOCTCH;

OILIGHWBATh COOTBETCTBHUE PE3yibTaTa LEIH U YCIOBUSAM, OOBICHATH IPUIHHBI
JTOCTY)KCHUSI WU HEJAOCTH)KCHHUS PE3YJIbTATOB ACSITEILHOCTH, HAXOJAUTh OIIUOKY,
JaBaTh OIICHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITEJIbHOCTD:

NOHMMATh M HCIIOJI30BaTh MPEHMYIIECTBA KOMaHIHOW M HHIWBUAYaTbHOU
paboThl TpU pemieHWH YYeOHBIX 3a7ad, NPUHUMATh IEIb COBMECTHOM
JEeSTENbHOCTH, TUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOW pabOThI, paclpeiessTh
BUIBI palOT, JOroBapuBaThcs, OOCYKIAaThb NPOLECC M pe3yabTaT paboThI,
0000111aTh MHEHUSI HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B IPYyMIoOBBIX (popMax paboThl (0OCyXkAeHUs, OOMEH MHEHHH,
«MO3TOBbI€ IITYPMBI» M HWHBIE), BBINOJHATH CBOI YacTh pabOThl U
KOOPJIMHUPOBATh CBOU JACHCTBUS C JPYTMMM YICHaMH KOMaH[IbI, OIICHWUBATbH
KayeCTBO CBOETO BKJIaJa B OOMIUN MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHMOJICHCTBHSI.

INPEAMETHBIE PE3YJIbTATBI

K konny oOyuenus B 10 kjacce oOydaromuics TMOJYYUT CICAYIOIINE
MpPEeIMETHBIE PE3yJbTaThl TI0 OTACIBHBIM T€MaM paboueld MporpamMMbl Y4eOHOTO
Kypca «AnreOpa 1 Hauajga MaTeMaTHYECKOTO aHAIM3a:

Yucaa v BBIYUCJICHUS:

CBOOOJTHO OTEPUPOBATH TOHATHSAMHU: PAIMOHAIBHOE YHUCIO, OecKoHeYHas
nepuogndeckass JIpoOb, TPOIEHTHI, HPPAIMOHAIBHOE YHCIO, MHOXECTBa
pallMOHATBHBIX U IEUCTBUTEIbHBIX YHCEI, MOJYJIb IEHCTBUTEIBHOIO YNCTIA;

NPUMEHSATh JIpOoOM W TPONEHTHl IS PEIICHHs] NPUKIAAHBIX 3a1ad  H3
Pa3IMYHBIX OTPACIICH 3HAHUU U PEATBHOMN KU3HU;

MPUMEHSITh NPUOTNKEHHBIE BBIUUCIICHHUS, IPABUIIA OKPYTJICHUS, TPUKUIKY U
OILICHKY pe3yJibTaTa BHIYUCIICHUN;



CBOOOJHO ONEpPUpPOBATh TMOHATHEM: CTENEHb C LENbIM IOKa3aTeseM,
MCII0JIB30BaTh MOAXOASAILYI0 (POPMY 3aIIUCU IEUCTBUTEIBHBIX YACEN JUIsl PEIICHUS
MIPAKTUYECKUX 3a]1a4 U MIPEACTABICHNS TaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: APUDMETHUECKUI KOPEHb HATypalbHOU
CTEIICHHY;

CBOOOJTHO OINEPUPOBATH MOHATUEM: CTENIEHb C PAllMOHAIBHBIM IOKA3aTENIEM;

CBOOOJIHO OMEpPUPOBATH NOHATUAMU: JIOTApU(PM YKcIia, JeCATUUHBIE U
HaTypajbHbIEC JTOrapu(pMbI;

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: CHHYC, KOCHHYC, TaHT€HC, KOTaHTEHC
YUCIIOBOI'O apryMEHTa,

ONEPHUPOBATH MOHATUSMU: APKCUHYC, APKKOCHUHYC U apKTAHT€HC YMCIOBOTO
apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJTHO OTEpPUPOBATH MOHSTHSAMU: TOXJIECTBO, YPaBHEHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHHUS U YPABHEHUS-CIIEACTBUS, PABHOCHJIbHbIE HEPABEHCTBA;

OPUMEHSTh pPa3jIMYHbIE METOJAbl PEIICHHUs] PAIMOHAIBHBIX W JIPOOHO-
pallMOHAJBHBIX YPaBHEHWH, MPUMEHATh METOJ HWHTEPBAJIOB [JIs PELICHUS
HEPABEHCTB;

CBOOO/IHO OIEpPUPOBATh MOHATHUSAMHU: MHOTOWIEH OT OJHOW NEPEMEHHOM,
MHOTOWIEH C ILeNbIMH Ko3(p(UIMEeHTaMU, KOPHHM MHOTOYJI€HAa, MPUMEHSThH
JI€JICHUE MHOTO4YIEHAa Ha MHOTOYJIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUIS PELICHUS 3a/1a4;

CBOOO/IHO ONEpUPOBATh MOHATHUAMU: CHUCTEMa JIMHEHHBIX YpaBHEHMH,
MaTpulia, ONPENENUTENb MAaTpULlbl 2 X 2 W €ro IeOMEeTPUYECKUIl CMBICI,
UCMOJIb30BaTh CBOWCTBA OMNpEAENUTeNs 2 X 2 1 BBIYMCIEHUS €Tr0 3HaueHus,
IPUMEHATh ONPENCIUTENN Uil PEUICHUS CUCTEMbl JIMHEWHBIX YPaBHEHUH,
MOJEJIIMPOBATh PEAIBHBIC CUTYAllUH C MOMOIIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUN,
UCCJIE0BAaTh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBIO MAaTPUL] M ONPEIEIUTEIEH,
MHTEPIPETUPOBATD ITOIYYECHHBIN PE3yJIbTaT;

UCIIOJIB30BAaTh CBOMCTBA [JEUCTBUM C KOPHSAMH [JJii M[PeoOpa3zoBaHUS
BBIPAKCHUU;

BBITIOJIHATD NIPEOOPA30BaHUS YUCIOBBIX BBIPAKEHUH, COAEPKAIINUX CTEIIEHU C
palMOHATIBHBIM ITOKA3aTEIEM;

UCIIOJIb30BATh CBOMCTBaA aorapumMoB JUIS npeoOpa3zoBaHus
Jorapu(MUUYECKUX BBIPAKEHUM;

CBOOO/IHO OMNEpUPOBATh MOHATUSAMU: HpPpALOHANbHBIC, TOKa3aTelIbHbIE U
JorapuMHUUYECKUEe YpaBHEHUS, HAXOAUTh UX PEUICHHsI C TTOMOIIBbIO PABHOCHIIBHBIX
IIEPEX0I0B UJIN OCYILECTBIISS POBEPKY KOPHEW;



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIbI Uil MpeoOpa30BaHUs
TPUTOHOMETPUUYECKUX BBHIPAKECHUH;

CBOOOJHO ONEpPUPOBATH IMOHATUEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATH  HeoOXoAumble (GOpPMyNIbl  [JIsl  pPEHIeHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHECHHIA;

MOJIENIUPOBATh pealbHblE CUTyallMd Ha S3bIKE€ alreOpbl, COCTaBIATh
BBIPAKEHHUS, YpPAaBHEHMs, HEPAaBEHCTBA [0 YCJIOBHIO 3aJayd, MCCIEI0BaTh
MOCTPOEHHBIE MOJIEIH C UCITIOIB30BAHUEM allapara ajareopsbl.

DYyHKIUHN U TPaPUKH:

CBOOO/IHO OTEPUPOBATH MOHATUAMHU: (QPYHKIIHS, CTIOCOOBI 3aaHus (PYHKIIUH,
B3aMMHO oOOpaTHble (QYHKIMH, KOMMNO3UIMUS GYHKUMNA, Tpaduk QyHKIUH,
BBITIOJTHATH DJIEMEHTapHbBIE TIpeoOpazoBaHus rpadukoB QyHKIUH;

CBOOOJTHO OINEPUPOBATH MOHATUSIMHU: OOJACTH OMNPENEICHUS W MHOXKECTBO
3HaYeHW PyHKINU, HYTH (PYHKIIUN, TPOMEXKYTKH 3HAKOTIOCTOSHCTBA,;

CBOOO/JIHO OINEpPUPOBATH TMOHATHSIMH: YETHBIE M HEYETHBIC (YHKIIHH,
nepuoandeckue QyHKIUHU, TIPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH, MAaKCUMYMBI U
MUHUMYMbI (YHKIIUM, HauOoJblllee M HAWMEHbIIee 3HAaueHWEe (YHKIUU Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSAMHU: CTENEHHas (QYHKIUS C HATypajJbHbIM U
LeJIbIM TOKa3aTesieM, Ipa@UK CTENEHHOW (YHKIMM C HATypaJbHbIM U LEJIBIM
nokaszaTeneM, rpauk KOpHS n-oil CTENEHUM KaK (PYHKUHMU OOpaTHOW CTENEHU ¢
HaTypaJIbHBIM [10Ka3aTeJeM;

ONepUpOBaTh NOHATUSAMU: JIMHEHHas, KBaApaTW4yHas M JApOOHO-TMHEHHAs
(YHKLIMH, BBITOIHSITH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TIOCTPOEHUE UX IPapuKOB;

CBOOO/IHO ONEpUPOBaTh MOHATHAMH: IOKa3aTelabHas M Jorapudmuyeckas
GbyHKIIMM, WX CBOWCTBA M TpaduKH, MCIOJB30BAaTh WX Tpaduku s perieHus
YpaBHEHUM;

CBOOO/IHO ONEpUPOBATh TMOHATUSAMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
orpesiesieHe TPUTOHOMETPUUECKUX (PYHKIIUI YHMCIOBOTO apryMEHTa;

UCMOJb30BaTh TIpaduku GYHKOUH JUId  HCCIEAOBaHUS IPOLECCOB MU
3aBHCHMOCTEW MpU pElIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEIMETOB U pealbHON
’KU3HU, BBIpaKaTh (OpMyJIaMU 3aBUCUMOCTH MEXKy BEIMUYNHAMU;

Hauana MaTeMaTH4ecKOro aHAIU3a:

CBOOO/IHO ONEpUPOBATh MOHATUAMU: apuUPMETHUECKas U TeOMETpHYEcKas
nporpeccusi, 0eCKOHEUHO yObIBaroIasi reoMeTpuieckasi Mporpeccus, JUHEHHBIH U
HKCMOHEHUUANIBHBIA POCT, GOpMyIia CIOKHBIX MPOLEHTOB, UMETh MPECTaBICHHUE
0 KOHCTAaHTE;

MCIIOJIb30BaTh MPOTPECCHU MAJI PEIICHHs PEANbHBIX 3a/ad MPUKIATHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSIMU: MOCIIEI0BATENBHOCTb, CIIOCOOBI 3a1aHUS
IIOCJIEA0BATENBHOCTEN, MOHOTOHHBIE M OrPAaHWYEHHBIE IIOCIJIEIOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIEHUsS MAaTeMaTH4YECKOI0 aHaju3a KaK aHaiau3a
OECKOHEUYHO MaJbIX;

CBOOOJHO OMNEpUPOBATh TMOHATUAMM: HENPEPHIBHbIE (QPYHKUIUH, TOYKH
pa3pseiBa rpaduka QyHKIMU, aCUMIITOTHI Tpaduka GyHKINU;

CBOOOJHO OINEPUPOBATH MOHATHEM: (YHKILHS, HENpEepbIBHAs Ha OTPE3KE,
MPUMEHSTH CBOMCTBA HENPEPBIBHBIX (PYHKIUH I pELIeHUs 3a/1a4;

CBOOOJTHO OINEpUPOBATh MOHATUSMHU: TIepBasi U BTOpas IPOU3BOJIHBIE
(GyHKIMH, KacaTeabHas K rpaguky GyHKINH;

BBIUUCISATh POU3BOJHBIE CYMMBbI, TIPOU3BEACHUS, YACTHOTO U KOMITO3UIIMU
IBYX (DYHKIIM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIIUNA;

UCIIOJIb30BaTh T€OMETPUUYECKHH W (U3MYECKUH CMBICI MNPOU3BOJHOM st
peuieHus 3aad.

MHoxecTBa U JIOTHKA:

CBOOOJTHO  OMEpUPOBATh  MOHSATHSIMU:  MHOXECTBO,  OIEpaluy  HaJ
MHOKECTBAMU;

UCII0JIB30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJi1 ONUCAHUS PEATbHBIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3a7a4 U3 IPYTUX YUEOHBIX MPEIMETOB;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: OIMpENETICHUE, TeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOTO O0BEKTA, 10KA3aTEIbCTBO, PABHOCUIIbHBIE
YpaBHEHUS 1 HEPABEHCTBA.

K konny oOyuyenus B 11 kiacce oOyuaromuics TMOJYYUT CIEAYIONINE
NpEeIMETHBIE PE3yJbTaThl MO OTAENIBHBIM TeMaM paboyeil mporpaMmbl y4eOHOTO
Kypca «Anredpa v Hayajga MaTeMaTHYECKOTO aHAIIU3a:

Yucaa v BBIYUCICHUSA:

CBOOOJHO OMEpUpPOBATH TMOHATUSIMHU: HATypaJlbHOE U 1I€JI0€ YHUCIIO,
MHOECTBAa HATYpPaJbHBIX M LEJbIX YHCEN, UCIOIb30BATh MPU3HAKUA AECITUMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHbBIX 4MCeN sl pelieHus 3a1a4, TPUMEHATh
anroput™ EBKnna;

CBOOO/IHO OINEpUpPOBAaTh MOHATHEM OCTaTKa [0 MOJYJI0, 3allMChIBATh
HaTypaJIbHbIE YHCJIAa B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHUS;

CBOOO/IHO OMEpPUPOBATH TMOHATHUSAMHU: KOMIUIEKCHOE YHUCIO M MHOXECTBO
KOMIIJIEKCHBIX YHUCEJ, MPEJCTaBIATh KOMIUIEKCHBIE YHCIA B alre0Opandyeckol H
TPUTOHOMETPUYECKON (opMe, BBHIOIHATh apU(PMETHUECKHUE ONEPalUU C HUMHU U
n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUs] U HEPABEHCTBA:



CBOOOJIHO OMNEPUPOBATh MOHATUSMH: HPPAMOHAIBbHBIC, IMOKa3aTelbHbIC WU
norapumMuyeckre HEpPaBEHCTBA, HAXOJUTh WX PEHICHUS C  TOMOUIBIO
PaBHOCUJIBHBIX MTEPEXO/IOB;

OCYHIECTBIIITh OTOOp KOpPHEW MpH PEHICHUH TPUTOHOMETPUUYECKOTO
ypaBHEHUS,

CBOOOJIHO OINEPUPOBATH TOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRO,
MPUMEHSITh  HEOOXOAUMble  (POPMYJbI  JJIsi  pElIeHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHSATUSIMU: CUCTEMAa U COBOKYITHOCTh YPaBHEHUM U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMbI U CHUCTEMBI-CIEJCTBUS, HAXOAUTh PEIICHUS
CHUCTEMbI U COBOKYITHOCTEW pallMOHAIIBHBIX, UPPALMOHAIBHBIX, MTOKA3aTENbHBIX U
norapuMUYECKUX YpaBHCHUN U HEPABEHCTB;

pelarthb paloHalbHbIE, VMppaldoOHAIIbHBIE, MoKa3aTeJbHEbIE,
norapumMuyeckue W TPUTOHOMETPUUECKHWE YpaBHEHHSI U  HEPABEHCTBA,
cojepKale MOAYJU U mapamMeTphl;

MPUMEHATH rpadrUuecKrue METOIbI JIJIsl PEIICHHUS YPaBHCHUN M HEPABEHCTB, a
TaKXe 3a7a4 ¢ apaMeTpaMu;

MOJCIMPOBATh pEAIbHBIC CHUTYallMM Ha S3bIKE anreOpbl, COCTaBIISITH
BBIPAXKCHMS, YpPAaBHEHUs, HEPABEHCTBA M HX CHCTEMBbI 1O YCJIOBHIO 3aJayH,
UCCJIEOBAaTh IIOCTPOCHHBIE MOJEIM C HCIIOJIb30BaHUEM ammapaTta aiareopsl,
WHTEPIPETUPOBATH MOJTYUYEHHBIN pe3yiIbTaT.

DOyHKUMH U TPAPUKH:

CTPOUTHh TpadUKW KOMIO3UIIMK (PYHKIIUNA C TIOMOIIBIO 3JIEMEHTAPHOTO
UCCJICOBAHUS M CBOMCTB KOMITIO3UIIUU JIBYX ()YHKITUI;

CTPOUTH TEOMETPHYECKHE 00pa3bl ypaBHECHHH MW  HEPaBEHCTB Ha
KOOPJIMHATHOM TUIOCKOCTH;

CBOOOJIHO  ONEPUPOBATH IMOHATUAMHU: TpadUKA TPUTOHOMETPHUUECCKUX
dynKmi;

IPUMEHATh (GYHKIMH JUIS MOJICIUPOBAHUS W HCCIACAOBAHUSA pPeabHBIX
MPOLIECCOB.

Hauaja maTeMaTH4eCcKOIro aHaJmM3a:

WCITOJIB30BaTh MPOU3BOIHYIO JIJIs UCCAeA0BaHUS (DYHKIIMA HA MOHOTOHHOCTD
U KCTPEMYMBI;

HaXOJUTh HauOOJIbIlIEE M HAUMEHBIIIee 3HAaYeHUs] (DYHKIIMM HEMPEPHIBHOW Ha
OTPE3KE;

WCMOJIb30BaTh IPOU3BOJAHYIO JJIsi HAXOXICHUS HAWJIYYIIEro pEIICHUS B
NPUKIAJHBIX, B TOM 4YHCII€ COLMAJIbHO-DKOHOMHYECKUX, 3ajayax, Il
OmpeAeeHUs CKOPOCTH M YCKOPEHHs IIporecca, 3aJaHHOro Qopmynon wiu
rpauKoMm;



CBOOOJHO OMNEpPUPOBATH MOHATHAMHU: NEPBOOOpa3Has, ONpeAcIEHHbIN
UHTErpaj, HAaXOAWTh MEPBOOOpa3HbIE AIEMEHTAPHBIX (QPYHKUUMH U BBIUYUCIATH
uHTerpai no popmyne Herotona-Jleitonuna;

HaXOJUTh TUIOWAAN TUIOCKUX (PUTYp U OOBEMBI TEN C MOMOILBIO UHTETpala;

UMETH MPEACTABIEHUE O MAaTEMATHYECKOM MOJEIIMPOBAHUM HA MPUMEPE
cocTaBlieHUs TupPepeHInaTbHBIX YPaBHEHUN;

pemaTe NPUKIAAHBIE 3aJa4d, B TOM YHUCJE COLMAIBHO-DKOHOMUYECKOIO U
(u3nyeckoro xapakrepa, CpeCTBAMH MaTEMaTHUECKOT0 aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undgposrbie)
n/n NPorpamMmbl Bcero Konrponbupie — Ipaxtireckite o0pa3oBaTe/bHbIE
padoThl padoTsbI pecypest
MHOK€ECTBO AENCTBUTEIBHBIX YHACEIL.
1 MHorounensl. PaninonanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
yYpaBHEHUU
9 Oynkuuu u rpapuku. CreneHHas QyHKIUS C 12 1
LETBIM MOKa3aTeaeM
3 ApubMeTnuecKnii KOpeHb N-0i CTETICHHU. 15 1
HppanunonanbHbie ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
ypaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 TpUroHomMeTprUeCKUE BBIPAXKEHUS U 99 1
ypaBHEHUS
[TocnenoBarenbHOCTH U IPOTPECCUU 10
HenpepsiBubie pyakiuu. [IponsBonnas 20
9 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIHS 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 136 10 0




11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Konrpopirre | Ipaxrireciie o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypesI
1 I/IccneILOBaHI:Ie (GyHKIUH ¢ TOMOIIBIO 29 1
MIPOU3BO/THOM
2 [TepBooOpa3Hast 1 MHTETpAI 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIUA. 14 1
Tpuronomerpudeckrne HepaBeHCTBA
4 WppanmonansHbIe, MOKa3aTeIbHbIC U 24 1
JorapupmMuUecKre HepaBeHCTBa
KommnekcHeie yncna 10 1
HarypanbsHbie u 11e51p1e Yrciia 10
CucreMbl pallMOHANbHBIX, UPPAIIMOHATBHBIX
7 MOKa3aTeIbHBIX U JOTapu(PMUUECKUX 12 1
ypaBHEHUH
8 3amauu ¢ mapaMmeTpaMu 16 1
9 HOBTOPeHHe, 0000111eHre, CUCTEMATH3AIIHS 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 136 10 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Konrpoaeueie | Hpakririeckue u3yuyeHusi | oOpa3zoBaTesibHbIE
padoThl padoTsbI pecypest
1 MHo0xecTBO, OTiepaIiiy HaJl MHOKECTBAMHU 1
¥ UX CBOMCTBA
2 Juarpammsl Ditnepa-Benna 1
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1
ammapara Jiis perieHus 3a1a9
Panmonansubie yncina. OOBIKHOBEHHBIE U
4 JECATUYHBIEC TPOOH, TTPOIICHTHI, 1
OCCKOHEYHBIC TTEPUOTUUECKHUE TPOOH
Panmonanesnble uyncia. OOBIKHOBEHHEIE U
5 JECATUYHBIC IPOOU, TPOIICHTHI, 1
OCCKOHEYHBIC ITEPUOTUUECKHIE TPOoOH
5 [Ipumenenue npoOeii U MPOLICHTOB IS 1
pelieHus TPUKIAAHBIX 33129
7 [Ipumenenue npoOeii ¥ POLIEHTOB IS 1
penieHus NPUKIAAHBIX 3a1a9
8 JlericTBUTENbHBIC YUCIIa. PalnoHanbHEIE U 1
WppalMOHabHBIE YK CIIa
9 Apudmernueckue omnepanuu ¢ 1
JIENCTBUTEIIFHBIMU YHCIIAMU
10 Monynb 1eCTBUTENBHOTO YHCTIA U €T0 1

CBOICTBa




11

[TpubnnxEHHBIC BEIYUCIICHHS, IPABUIIA
OKpPYIJICHMS, IPUKUIKA U OLIEHKA
pe3yJibTaTa BIYMCICHUI

12

OCHOBHBIE MCTOABI PCIICHUSA LCJIbIX U
JIPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

13

OCHOBHEBIE MCTOJbI PCIICHUA LCIIbIX U
JIPpOOHO-PAIIMOHATIFHBIX YPAaBHEHUH U
HEPaBEHCTB

14

OCHOBHEBIE MCTOABI PECIICHUSA TCIIbIX U
IpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPABEHCTB

15

MHOrouieHbl OT OAHON NEPEMEHHOM.
JleneHre MHOTOYJICHA HA MHOTOYJICH C
octatkoM. Teopema bezy

16

MHorouseHsI ¢ nebIMu KodhhumnreHTamu.
Teopema Buera

17

Pemenue cucrem JIMHEMHBIX YpaBHEHUIH

18

Pemenue cucrem JIMHEMHBIX YpaBHEHUH

19

Martpuiia cucTeMbl TMHEHHBIX YPaBHEHUH.
Onpenenurenb MaTpUIBI 2X2, €r0
F€OMETPHYCCKHI CMBICI U CBONCTBA;
BBIYHCJICHHE €r0 3HAYEHHS

20

Omnpenenurens MaTPUILI 2X2, €ro
T€OMETPHYECKUN CMBICT U CBOICTBA;
BBIUHCIIEHUE €T0 3HAUEHUS

21

[IpuMeHeHue onpenenuTens s PeIEeHUs
CUCTEMBI JINHEWHBIX YPAaBHEHUI




22

Pemrenne npukiiagHelx 3a1a4 ¢ IOMOILBIO
CUCTEMBI JIMHEWHBIX YPAaBHEHUI

23

Pemrenne npukiiagHeIx 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JIMHEWHBIX YPAaBHEHUI

24

KonTtposneHast padoTa: "PannonanbHble
ypaBHEHHUS U HepaBeHCTBA. CHcTeMBl
JMHENHBIX ypaBHEHUN"

25

OyHK1HUS, CIIOCOOBI 3aJaHUs PYHKIINH.
B3aumno o6pathHbie pyHkuuu. Komnosunus

byHKINNA

26

I'paduk pyHkmu. JnemeHTapHbie
npeoOpa3oBanus rpadukoB GyHKIUI

27

OO0nacte ornpenesieHus] © MHOXKECTBO
3HaueHni Qpyakuuu. Hymu Gysakmmm.
[TpoMexxyTKH 3HAK MMOCTOSIHCTBA

28

U&TtHbie 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue Gpynkmuu. [IpomexyTku
MOHOTOHHOCTHU (YHKIIMH

29

MakcuMyMbl 1 MUHUMYMBI () YHKITUH.
HaubonbIiee 1 HauMeHblIee 3HAUCHUE
(GYHKIMH Ha IPOMEKYTKE

30

Jluneiinas, KBaJpaTUYHas U JPOOHO-
TuHeHas GyHKIUN

31

DJeMeHTapHOe UCCeI0BaHuEe U
MOCTPOEHHE TPAPUKOB ITUX (PYHKIIHIA

32

DJeMeHTapHOe UCCeI0BaHuEe U
MOCTPOEHHE TPAPUKOB ITUX (PYHKITHIA

33

Crermnens ¢ LICIBIM ITOKa3aTeneM. buHom




Hrrotona

Crerens ¢ IICIBIM IoKa3aTeneM. buaom

34
Herorona
CreneHHast yHKIUS ¢ HATYPAIBHBIM U

35 1esbIM rmokaszarenem. E€ cBoiicTBa u
rpaduk

36 Kontponsnas pabora: "Crenennas
¢yukuus. E€ cBoiicta u rpagux”

37 Apudmernueckuil KOpeHb HaTypaIbHOM
CTEIIEHU U €r0 CBOKWCTBA

38 Apudmernueckuil KOpeHb HaTYpaITbHOMI
CTEIIEHU U €r0 CBOKWCTBA

39 [IpeoOpazoBaHust YUCIOBBIX BEIPAKCHHM,
COJZIEpKalIUX CTENICHU U KOPHH

40 [IpeoOpazoBaHus YUCIOBBIX BEIPAKCHHM,
COJZIeprKalIuX CTEIICHU U KOPHH

41 IIpeoOpa3oBaHus UNCIOBBIX BBIPAXKEHU,
COJZIepKaluX CTEIICHU U KOPHU
WppannonansHelie ypaBHeHUs1. OCHOBHBIE

42 METO/IbI PELICHHS NPPAaLMOHAIBHBIX
ypaBHEHUH
Wppannonansselie ypaBHeHUs. OCHOBHBIE

43 METO/IbI PELICHHS] UPPALUOHAIBHBIX
yYpaBHEHUH
Wppannonansublie ypaBHeHUs1. OCHOBHBIE

44 METO/IbI PELICHNS NPPAaLlMOHAIBHBIX
ypaBHEHUH

45 PaBHOCHIIBHBIE TIEPEXOBI B PELIEHUH




HMPPALMOHAIIBHBIX YPAaBHEHUMN

PaBHOCWIBHBIE IEPEXOBI B PELLIEHUH

46 HppallOHAJIbHBIX YPaBHEHUN

47 PaBHOCHIIBHBIE IEPEXO/IbI B PELICHUU
HppallOHAJIbHBIX YPaBHEHUN

48 PaBHOCHIIBHBIE IEPEXOIbI B PELICHUU
HppalMOHAJIbHBIX YPaBHEHUN
CpoiicTBa U rpaduK KOpHS N-0¥ CTENEHU

49 Kak GYHKIIUA OOpaTHON CTETIEHH C
HaTypaJIbHbIM MOKa3aTelieM
CpoiicTBa u rpaduK KOpHS N-Oi CTENEeHH

50 KaK (yHKIIMH 0OpaTHOW CTENEHH ¢
HaTypaJIbHBIM T0Ka3aTelIeM
KonTtponbras pabota: "CBoiicTBa u rpaduk

51 KOpPHS N-0i cTeneHu. ppannoHaibHbIe
ypaBHEHUS"

52 Crenens ¢ pallMOHaIbHBIM II0KA3aTEIIEM U
e€ CBOICTBA

53 Crenens ¢ paliMOHaIbHBIM IIOKA3aTEIEM U
e€ CBOICTBa

54 Crenens ¢ pallMOHaIbHBIM II0KA3aTENIEM U
e€ CBOICTBa

55 IToxazaTtenbHast QpyHKLUsA, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUH U1
pelLIeHNs ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKIUH 115

pelIeHNs ypaBHEHUI




[TokazarenbHbie ypaBHeHUSI. OCHOBHBIE

58 METO/1bI pEIICHUS IOKa3aTENbHbIX 1
YpaBHEHUU
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

59 METO/1bl PEIIEHUSI T0KA3ATEIbHBIX 1
YpaBHEHUU
[TokazarenbHbie ypaBHeHUSI. OCHOBHBIE

60 METO/IbI PEIICHUS MOKa3aTeIbHBIX 1
YpaBHEHUU

61 KonTponbnas paboTta: "IlokazaTenbHas 1

k. Iloka3aTensHBIe ypaBHEHUS"
VH

62 Jlorapudm umcna. CoiicTBa jorapudma 1

63 Jlorapudwm uucna. CroiicTa jorapudma 1

64 Jlorapudm uucna. CroiicTBa jorapudma 1

65 JlecsaTHUHBIC U HATypaIbHBIC JIOTAPUPMBI 1

66 JlecsaTHuHBIC U HATypaIbHBIC JIOTAPU(PMBI 1
[IpeoOpa3zoBanue BEIPAKEHUIA, COAEPKALLIINX

67 ’ 1
sorapudmsl

68 [IpeoOpa3oBanue BIpaXKEHHA, COASPIKAIINX 1
Jorapudmel

69 [IpeoOpa3oBanue BbIpaKEHHA, COASPIKAIIIX 1
sorapudmel

70 Jlorapudpmuueckas GpyHkuus, e€ cBoiicTBa u 1
rpaduk

71 Jlorapudpmuueckas GpyHkuus, e€ cBoiicTBa u 1
rpaduk

7 Hcnonb3oBanue rpadrka GyHKIUH IS 1

pelIeHNs ypaBHEHUI




Hcnonb3oBanue rpaduka GyHKIUH 115

73
peuieHus: ypaBHEHU
Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE

74 METO/1bl pEIIeHUS JJorapu(PMUUECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

75 METO/1bl pelIeHUs JIOrapU(PMHUUECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

76 METO/IbI pelIeHHs] Jorapu(PpMUIecKux
yYpaBHEHUU

77 PaBHOCHIIBHBIE TIEpEXOIbl B PELICHUH
Jorapu(MUUECKUX ypaBHEHUI

78 PaBHOCHIIBHBIE TIEpEXOIbl B PELICHUH
Jorapu(MUUECKUX ypaBHEHUI

79 Kontponbnas padora: "Jlorapudpmudeckas
¢dbynaknus. Jlorapudmudeckue ypapHeHUs"

80 CuHyc, KOCUHYC, TAHT€HC ¥ KOTAHTE€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC ¥ KOTAHT€HC
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCHHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCUHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa
TpuronomeTpruueckas OKpyKHOCTb,

84 OTIPEEIIEHNE TPUTOHOMETPUYECKUX

(GyHKIUI YUCIIOBOTO apryMeHTa




TpuronomeTrpruueckas OKpyKHOCTb,

85 OTIpe/IeIeHNE TPUTOHOMETPUIECKUX 1
(GyHKIUI YUCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPHUYECKHE (DOPMYJIBI 1

87 OCHOBHBIEC TPUTOHOMETPHUYECKHE (DOPMYJIBI 1

88 OCHOBHBIE TPUTOHOMETPHUYECKHE (HDOPMYJTBI 1

89 OCHOBHBIE TPUTOHOMETPHUECKHE (DOPMYIIBI 1

90 [IpeoGpa3oBaHKe TPUTOHOMETPUUECKHUX 1
BBIpKCHUH

01 [IpeoGpa3oBaHKe TPUTOHOMETPUIECKHUX 1
BBIpKCHUH

92 [IpeoGpa3oBaHKe TPUTOHOMETPUUYECKHUX 1
BBIpKCHUH

93 [IpeoOpazoBaHuEe TPUTOHOMETPUICCKUX 1
BBIpKCHUH

94 Pemenne TpuroHoMeTpUUeCKUX YpaBHEHHI 1

95 Pemenne TpuroHoMeTpUUeCKUX YpaBHEHHI 1

96 Pemenne TpuroHoMeTpUUeCKUX YpaBHEHHI 1

97 Pemenne TpuroHoMeTpUUECKUX YpaBHEHUN 1

98 Pemenne TpuroHoMeTpUUECKUX YpaBHEHUN 1

99 Pemenne TpuroHoMeTpUUECKUX YpaBHEHUN 1

100 Pemenne TpuroHoMeTpUUECKUX YpaBHEHUN 1
KonTponpHas padoTa:

101 "TpUroHOMETPUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPUUYECKHE ypaBHEHUS"

102 ITocnenoBaTenbHOCTH, CIOCOOBI 3aaHUS 1

nocliegoBaTelIbHOCTE. MeTox




MaTEMaTUYECKON MHIYKIUH

MOHOTOHHBIE K OT'paHUYCHHBIC

103 nocienoBarensHoCTH. McTopust ananm3a
0ECKOHEYHO MaJIbIX

104 Apupmerrueckasi mporpeccust

105 I'eomeTrpuueckas mporpeccus

106 beckoHneuHo yObIBaroIas reoMeTpuyecKas
nporpeccust

107 CymMa 6ecKOHEYHO YOBIBArOIICH
reOMEeTPUYECKOM MPOrpeccuu

108 JIMHEeHBIN ¥ SKCIOHEHIIMATIbHBIA POCT.
Yucno e. DopMyia CII0KHBIX TPOIIEHTOB

109 JIMHEHBIN U SKCIOHEHIIUATIbHBIA POCT.
Yucno e. DopMyina CII0KHBIX TPOIIEHTOB

110 Hcnonb3oBanue mporpeccuu Ajsi peueHus
peaNIbHBIX 3a]1a4 MPHUKIATHOTO XapaKTepa

111 KounTponsHas pabora:
"I[locnenoBaTeabHOCTH U IpOrpeccun”

112 HenpepsiBHbIC DyHKIIMKM 1 UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI T'paUKOB
byHKIMII

114 CpoiicTBa GyHKINN HENPEPHIBHBIX HA
OTpe3Ke

115 CaoiicTBa (DyHKIIMI HENPEPHIBHBIX Ha
OTpe3Ke

116 Metoa UHTEpBaJIOB ISl pELICHUS

HCEPAaBCHCTB




117 Meroa UHTEpBaJIOB ISl pEeLICHUS
HEPaBEHCTB

118 Meroa UHTEpBAJIOB ISl pEIICHUS
HEPaBEHCTB

119 [IpuMeHeHnEe CBOMCTB HENPEPBIBHBIX
GbyHKUMIA 1715 pelIeHus 3a1a9

120 [IpuMeHeHne CBONCTB HENPEPBIBHBIX
GbyHKIMIA 1715 pelIeHus 3a1a9

121 [lepBas u BTOpast mpou3BoIHbIE HYHKIIMH

122 Omnpenenenne, TeEOMETPUIECKUN CMBICIT
MPOU3BOTHOM

123 Omnpenenenue, GU3NIECKUN CMBICIT
MPOU3BOTHOM

124 VYpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIIN

125 VYpaBHEeHHE KacaTeIbHOU K TpaduKy
byHKIMH

126 [TpousBoiHbIE d7IEMEHTAPHBIX (QYHKITUH

127 [TpousBoiHbIE d7IEMEHTAPHBIX (QYHKITUH

128 [IpousBoiHAst CyMMBI, IPOU3BEACHHUS,
YaCTHOTO ¥ KOMITO3ULIUHU (DYHKIIHIA

129 [IpousBoiHAs CyMMBI, IPOU3BEACHHUS,
YaCTHOTO ¥ KOMITO3UIIUU (DYHKITUI

130 [IpousBoiHasE CyMMBI, IPOU3BEICHUS,
YaCTHOTO ¥ KOMITO3UIIUU (DYyHKIIMIA

OHTpOJIbHAS paboTa: OU3BOJIHAS
131 K 0 "I "
132 [ToBTOpEHue, 06001IeHNE, CCTEeMAaTH3aIUs




3HaHui: "YpaBHeHus"
133 [ToBTOpEeHue, 06001IIEHNE, CHCTEMATH3AITHS 1
3HaHui: "Oyakuun"
134 Wrorosas koHTpoJIbHAs paboTa 1 1
135 HroroBas koHTpOJbHAS paboTa 1 1
136 [ToBTOpeHue, 0600IIeHNE, CUCTEMATH3AIUS 1
3HAHHH
OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPOI'PAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne npon3BOIHOMN K
uccaeoBaHuio PyHKIHMN Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne nmpon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpumeneHnne npou3BOIHOM K
uccaeaoBaHuio PyHKIMN Ha
MOHOTOHHOCTbD U DKCTPEMYMBI

[IpumeneHnne mpou3BOIHOM K
UCCIeI0BaHUIO (QYHKIM Ha
MOHOTOHHOCTb ¥ SKCTPEMYMBI

[Ipumenenne nporu3BOIHOM K
UccieoBaHuI0 QYHKINI Ha
MOHOTOHHOCTB ¥ KCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K
UccieoBaHuI0 QYHKINI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

HaxoxnaeHue HaMOOJIBIIETO U

HaANMMCHBIICTO 3HAYCHUA HerepLIBHOﬁ

(GyHKIMHU Ha OTpE3Ke

HaxoxaeHue HanOOJIBIIET0 U




HaWMEHBIIETO 3HAYCHUS HEIIPEPBIBHOM
(GyHKIMU Ha OTpE3Ke

Haxoxnenne HauOOJIBIIIETO U
HaWMEHBIIIETO 3HAYCHUS HETPEPHIBHOM
(GyHKIUU Ha OTpE3Ke

10

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUSI HEMPEPHIBHOM
(yHKIIMM Ha OTpe3Ke

11

Haxoxnenne HanOoOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUST HEMPEPHIBHOM
(GYHKIMM Ha OTpe3Ke

12

Haxoxnenne HanOoJIBIIIETO U
HaWMEHBIIIETO 3HAYCHUST HEMPEPHIBHOM
(yHKIIMM Ha OTpPE3Ke

13

[IpumeneHnne npou3BOIHOM JIst
HaXO0XKJICHUS HAWJTYUIIIETO PEIICHUS B
MPUKIIATHBIX 3a/1a4ax

14

[Ipumenenue nporu3BOIHOM ISt
HaXO0JXKJICHUS HAWJTYUIIIETO PEIICHHS B
MPUKIIATHBIX 3a/1a4ax

15

[TpumeHeHre NPON3BOAHON IS
OTIpEJeTICHUS] CKOPOCTH U YCKOPEHUS
nporecca, 3alaHHOT0 (OPMYIION HITH
rpadpuKom

16

[Ipumenenre npou3BOIHOM JUIs
OIIPENENIEHUS CKOPOCTU U YCKOPEHUS
mpoliecca, 3aIaHHOTO (POPMYIION WITH
rpadpuKom




17 Kowmmosutus GpyHKIni

18 Komnosunus GyHKImiA

19 Komnosunust GyHKIHiA

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM IJIOCKOCTH

21 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJIMHATHOM TJIOCKOCTH

29 KontponbHas pabora: "HccnenoBanue
(GyYHKIMHM ¢ TOMOIIBIO TPOU3BOAHOMN"

23 [lepBooGpa3Hasi, OCHOBHOE CBOICTBO
epBOOOpPa3HbBIX

24 [TepBo0Opa3HbIC AIEMEHTAPHBIX (DYHKITHA.
[IpaBuna HaxoXkAeHUS IEPBOOOPA3HBIX

o5 [TepBooOpa3HbIC AIIEMEHTAPHBIX (DYHKITHA.
[IpaBuna HaxoXkAeHUS IEPBOOOPA3HBIX

26 HuTterpain. ['eomeTprudeckuil CMbICI
WHTerpaia

97 Brruncnenue onpeeni€HHOTO HHTErpasia
o ¢popmyne Herorona-Jleitoaua

08 Brruncnenue onpenenéHHOTO HHTErpajia
o ¢opmyne Herotona-JleitOnuna

29 [IpumeHeHre uHTerpana st HAXOXKACHUS
TIoMaieH IIOCKUX GUTyp

30 [IpumeHeHre uHTErpana sk HAXOXKACHUS
00BEMOB T€OMETPUUYECKHX TEI

31 [Tpumeps! pemenuit nuddepeHImanbHbIX

ypaBHEHUH




[Tpumeps! pemennii quddepeHnnanbHbIX

32 .
ypaBHEHUH
MaremaTnyeckoe MOJEITUPOBAHUE

33 PEATBHBIX MPOIIECCOB C TIOMOIIIBIO
maddepeHInanbHbIX ypaBHEHUH

34 Kontponsnas padoTa: "[lepBoobpaznas u
uHTerpan”

35 Tpuronomerpuueckue GyHKINN, UX
CBOICTBa U rpauku

36 TpuronomeTpudeckue GyHKIINN, UX
CBOICTBa U rpaduku

37 TpuronomeTpudeckue GyHKINN, UX
CBOMCTBA U TpapuKu

38 Tpuronomerpuueckue GyHKINHU, UX
CBOMCTBA U TpapuKu

39 Tpuronomerpuyeckue GyHKIUU, UX
CBOJCTBa U rpaduku
OTOOp KOPHEH TPUTOHOMETPHIECKHUX

40 ypaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX

41 YpaBHEHUH C IOMOLIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT100p KOpHEW TPUTOHOMETPUUECKUX

42 YPaBHEHUH C TIOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

43 OT100p KOpHEW TPUTOHOMETPUUECKUX

YPaBHEHUH C IIOMOIIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemrenne TpuroHOMeTpUYECKUX

44
HEPABEHCTB

45 Pemenue TpuroHomeTpuyeCKuX
HEPABEHCTB

46 Pemenue TpuroHomMeTpruyeCKuX
HEPABEHCTB

47 Pemenune TpuroHomeTpuyeCKuX
HEPaBEHCTB
Kountponsnas pabora: "['paduxu

48 TPUTOHOMETPUUECKUX (PYHKIIUHA.
TpuroHomeTpryeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEIIEHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEIIECHUS
[I0Ka3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEIIECHHS
[I0Ka3aTeJIbHbIX HEPABEHCTB

52 OCHOBHBIE METO/IbI pEILICHHS
MIOKa3aTeJbHbIX HEPAaBEHCTB

53 OcHOBHBIE METOBI PELLIEHUS
sorapu(pMUUECKUX HEPABECHCTB

54 OcHOBHBIE METO/IBI PELLIEHUS
sorapu(pMUYECKUX HEPABEHCTB

55 OcHOBHBIE METO/IBI PELLIEHUS
sorapu(pMUUECKUX HEPABECHCTB

56 OcHOBHBIE METO/IBI PEILIEHUS

J'IOl“apI/I(I)MI/ILIeCKI/IX HCEPAaBCHCTB




OcHoBHEIC MCTOAbI PCIICHUS

> MppaIroHaILHBIX HEPABEHCTB
58 OCHOBHBIEC METO/IbI PEIICHHS
MppaIOHAILHBIX HEPABEHCTB
59 OCHOBHBIEC METO/IbI PEIICHHS
MppaIoOHAILHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEIICHUS
MppaIroHAILHBIX HEPABEHCTB
61 I'padrueckre METOIBI peleHHS
MppaIMOHAIBEHBIX YPaBHEHHN
62 I'paduueckre METOIBI pereHHS
MppaIMOHAIEHBIX YPaBHEHHN
63 I'paprueckue MeTOIbl pelIeHUs
[I0Ka3aTeIbHbIX YPaBHEHUN
64 I'papuueckue MeTObl peLIeHUs
[I0Ka3aTeJIbHbIX HEPABEHCTB
65 I'paduueckue MeTobl peLieHHs
jorapu(pMUUECKUX ypaBHEHUN
66 I'paduueckue MeTobl peLeHHs
jorapu(pMUYECKUX HEPABEHCTB
67 I'paduueckue MeTo bl peLieHus
Jorapu(pMUYECKUX HEPABEHCTB
I'padrueckue MeToIbl pelieHNs
68 MOKa3aTeNbHBIX U JOrapu(pMUIECKUX
YpaBHEHUH
I'paduueckue MeTOIbI pelIeHus
69 MOKa3aTeNbHBIX U JIOTapU(PMUIECKUX

ypaBHEHUH




70

I'padmyeckue MeToabI peleHuUs
MOKa3aTeIbHBIX U JIOTAPU(DMUIECKUX
HEPaBCHCTB

71

I'paduueckre MeTOIBI pelIeHHS
MOKa3aTeNbHBIX U JIOTapu(PMUIECKUX
HEPABEHCTB

72

KonTponsnas padora: "UppanuonanbsHelie,
MoKa3aTeabHbIe U JJorapupMuueckre
HepaBeHCTBaA"

73

Kommiekcubie uncna. Anrebpandeckas u
TpUTrOHOMETpHUecKas (HOPMBI 3aIUCU
KOMIUIEKCHOTO YHCIIa

74

KommuiekcHbie uncna. Anredbpandeckas u
TpUroOHOMETpHUecKas (HOpPMbI 3aIUCU
KOMIIJIEKCHOTO YHUCIIa

75

ApubmMeTnueckue orneparuu ¢
KOMIUIEKCHBIMU YHCITAMU

76

Apudmernueckue onepauu ¢
KOMILJIEKCHBIMU YU CIIaMU

77

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHMCCJI Ha
KOOpI[PIH&THOfI IIJIOCKOCTH

78

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHMCCJI Ha
KOOpI[PIH&THOfI IIJIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenun
13 KOMIUIEKCHOTO YHUCJIa

80

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOTO YHUCIIa

81

HpI/IMeHeHI/IC KOMIIJICKCHBIX YHUCCIT I




penieHus GU3MIECKUX U TEOMETPUUECKUX
3a1a4

KonTtponsHas pabdora: "KomriekcHbie

82 "
qucia

83 HarypanbHble u 1ienbie uncia

84 HarypanbsHbie u 11e51b1e ynciia

85 [IpuMeHeHne MPU3HAKOB AETUMOCTH
LETTBIX YUCEI

86 [IpuMeHeHne MPU3HAKOB AETUMOCTH
LIETTBIX YUCEI

87 [IpuMeHeHne MPU3HAKOB IETUMOCTH
nensix yrcen: HOJl u HOK

88 [IpumeHeHre NpU3HAKOB IETUMOCTH
mensix yncen: HOJl u HOK

89 [IpumeHeHre NpU3HAKOB IETUMOCTH
LEJBIX YUCEI: OCTATKH [0 MOJYITIO

90 [IpumeHeHre TPU3HAKOB IETUMOCTH
LEJBIX YUCEII: OCTATKH [0 MOJYITIO
[IpumeHeHne MpU3HAKOB JIETUMOCTH

91 LeNBIX YUCell: anroput™ EBkinuaa s
pelIeHNs 3a/1a4 B LIETIbIX YncIax

92 KonTtponbHas padoTta: "Teopust nembix
yucen"
Cucrema v COBOKYMHOCTb YPAaBHEHUH.

93 PaBHOCUIIBHBIE CHCTEMBI I CUCTEMBI-
CJIeJICTBHS

94 Cucrema v COBOKYMMHOCTb YPaBHEHUH.

PaBHOCHUJIBHBIE CUCTEMBI M CCTEMBI-




CICACTBUA

95 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYITHOCTEM pallMOHAIBHBIX YPaBHEHUI

OCHOBHBIEC METOJIbI PEIICHHS CHCTEM U
96 COBOKYITHOCTEH MppalMOHATIBHBIX
YpaBHEHUU

OCHOBHEBIE MCTOJbI PCIICHUA CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEIIECHHSI CUCTEM U
98 COBOKYITHOCTEH IMOKa3aTeIbHBIX
ypaBHEHUU

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
99 COBOKYITHOCTEH JIOTapu(HhMUUECKUX
ypaBHEHUU

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
100 COBOKYITHOCTEH JIorapu(pMuuecKkux
ypaBHEHUH

[IpuMeHeHHe CUCTEM K PEIICHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3

101 pa3nuYHbIX 00JacTel HAyKU U pealbHOM
KU3HU, UHTEPIPETALUS TTOTydECHHBIX
pe3yabTaToOB

[IpuMeHeHHEe CUCTEM K PEIICHUI0
MaTeMaTHYeCKUX 3aJ1a4 U 3a/1a4 U3

102 pa3nuyHbIX 001acTel HayKu U peaabHOU
KHU3HU, UHTEPIPETALUS TOTydECHHBIX

pe3ynbTaToOB




[IpumeHeHre HepaBEHCTB K PELIEHUIO
MaTeMaTHYECKUX 3a1a4 U 337a4 U3

103 pa3nuyHbIX 001aCTe HAYKU U peaTbHOU
KHU3HU, HHTEPIPETALUS TTOTy4SHHBIX
pe3yabTaToOB
Kontponbhas padota: "Cucremsr

104 paMoHATBFHBIX, UPPAIMOHATBLHBIX
MOKa3aTeNbHBIX U JIOTapu(PMUIECKUX
ypaBHeHUI"

105 PanvoHnaneHbIE ypaBHEHHS € TapaMeTpamMu

106 PannoHanbHbIE HEpABEHCTBA C
napaMmeTpamMu

107 PanmioHanbHBIE CUCTEMBI ¢ TapaMeTpaMH

108 HppannonanbHbie ypaBHEHHUS,
HEpaBeHCTBA C apaMeTpamMu

109 HppannoHanbHbIE CUCTEMBI C
rnapaMmeTpamu

110 [Toka3zarenbHble ypaBHEHHsI, HEPABEHCTBA C
rnapameTpamu

111 [Toka3zaTenbHbIC CHCTEMBI C ITApaMeTpaMu

112 Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C apaMeTpamMu

113 Jlorapugpmuueckue CUCTEMBI C
napaMmeTpamu

114 Tpuronomerpudeckue ypaBHEHUS C
napaMmeTpamu

115 Tpuronomerpuyeckrue HepaBeHCTBA C

napameTpamMu




116

TpUroHOMETpUYECKUE CUCTEMBI C
rapamerpamu

117

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYECKUX MOJIENIEH pealbHbIX
CUTYALMH C IOMOLIBIO YPABHEHUH C
napaMmeTpamu

118

[TocTpoenue u ucciaegoBaHue
MaTeMaTHYECKUX MOJIENEeN pealbHbIX
CUTYALMH C MOMOIIBI CUCTEM YPaBHEHUN
C mapaMeTpaMu

119

[TocTpoenune u ucciaeaoBaHue
MaTEMaTHYCCKUX Moneneﬁ PCAIBHBIX
CUTYallUi C MOMOIIbIO CUCTEM YPaBHEHUH
C mapameTpamMu

120

KonTtponbHas padoTa: "3amauu ¢
napamerpamu"

121

[ToBTOpEeHuE, 0600IIECHNE,
cucTemMaTu3alus 3HaHuil: "YpaBHeHus"

122

[ToBTOpEeHuEe, 0600IICHNE,
cucTtemMaTu3alus 3HaHui: "YpaBHeHus"

123

[ToBTOpEHUE, 0000IICHNE,
cucTeMaTu3alus 3HaHui: "YpaBHEHUsL.
Cucremsl ypaBHeHui"

124

[ToBTOpEeHnue, 06061IeHNE,
cucremarusanus 3HaHui: "HepaBeHncTsa"

125

[ToBTOpEeHnue, 06061IeHNE,
cucremarusanus 3HaHui: "HepaBencrsa"

126

[ToBTOpEHue, 06001IEHNE,




cucreMaruzanus 3Hanuii: "HepaBencraa"

[ToBTOpEHue, 06001IEHNE,

127 cucremarusanus 3Hanui: "[IpousBoanas u 1
e€ npuMeHeHue"
[ToBTOpEenue, 06001ICHNE,

128 cucremarusanus 3Hanui: "[IpousBoanas u 1
e€ npumeHeHue"
[ToBTOpeHnue, o6o0IICHNE,

129 cucremarusanus 3Hanui: "[IpousBoanas u 1
e€ npumeHeHue"
[ToBTOpEeHue, 0600IICHNE,

130 cucrteMaTH3anus 3HaHuii: "MHTeTpan u ero 1
npuMeHeHue"

131 [ToBTOpEeHue, 0600IIECHNE, 1
cuctemaTusanus 3HaHui: "OyHKuun"

132 [ToBTOpEeHue, 0600IICHNE, 1
cuctemaTusanus 3HaHui: "OyHKuun"

133 [ToBTOpEeHUE, 0600IICHNE, 1
cucrtemMaTusanus 3HaHui: "OyHKuun"

134 Hroropas koHTposIbHas paboTa

135 Hrorosas koHTpoIbHas paboTa

136 [ToBTOpEHUE, 0600IICHNME, 1
CUCTeMAaTH3aIHsl 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

* Maremaruka. Anrebpa u Hayajla MaTeMaTH4yeckoro ananausa, 10 kimacc/
Mep3snsk A.I'., Homuposckunii JI.A., [lonskoB B.M.; nox penakuueit
[Togonbckoro B.E., O01iecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
Nznarensckuii nentp « BEHTAHA-T'PA®»; AkiinonepHoe 00IIeCTBO
«3narenscrBo «IIpocBenienune»

* MaTtemartuka. AnreOpa 1 Hauajga MaTeMaTH4YeCKOro aHaimsa, 11 kmacc/
Mep3snsik A.I'., Homuposckuii JI.A., [TonsikoB B.M.; noa penakuueit
[Togonbckoro B.E., O61iecTBO ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO
Nznarensckuii neatp « BEHTAHA-T'PA®»; AkiinoHepHO€E 00IIeCTBO

«I/I?),ZIaTeJII)CTBO «HpOCB@HlGHI/IG»

METOANYECKHUE MATEPUAJIBI IUIAA YUUTEJIA

Mertoaudeckue pekoMeHaanuu K yueoOHuky A. I'. Mepamsika, /1. A.
Homuposckoro, B. b. [Tonskosa “MatemaTtuka: anrebpa u Havana
MaTeMaTHYECKOTO aHallu3a, reoMeTpus: Anredpa U Hayajla MaTEMaTUYECKOTO

aHanu3a”, 2-e u3manue, crepeorunnHoe, Mocksa, «IIpocsemnienue» 2023

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



XpaHUuIIe eIMHON KOJUIEKINH ITU(POBBIX 00pa30BaTEIbHBIX PECYPCOB, II€

MPEACTABIICH LIMPOKUI BBIOOP 3JIEKTPOHHBIX MTOCOOUI

http://school-collection.edu.ru

d)eﬂepanLHaﬂ CHUCTCMa I/IHq)OpMaI_[I/IOHHO-06p330BaT€J'IBHBIX peCcypcoB

(uHpOpPMALIMOHHBIN MTOPTA)

http://wmolow.edu.ru

XpaHI/IHI/IHle HHTCPAKTHUBHBIX 3JICKTPOHHBIX 06pa3OBaT€JII>HLIX pPECypCoOB

http://fcior.edu.ru

Matepuaisl it U3y4eHUs U TPEToIaBaHNus MAaTEMATHKH B IIIKOJIC.
TemaTtudeckuit COOpHUK: YUCIa, TPOOH, CIOKEHUE, BEIUUTAHUE U TIP.

Teopernyecknii MaTepuall, 3a1a4u, UTPbI, TECTHI

http://www.numbernut.com/

KOJIJICKI_[I/IH KHUT, BHHGO-HGKHHﬁ, Hoz[60p1<a 3aHUMATCIIbHBIX MAaTEMATHYCCKUX


http://wmolow.edu.ru/
http://fcior.edu.ru/
http://www.numbernut.com/

¢dakroB. Mupopmaius o0 oMMnuagax, HAyqHbIX MIKOJIAX MO0 MaT€MaTUKe.

Menunareka

http://www.math.ru

Cetb TBOpUECKHX yuuTenend. Metonuyeckue nocooust asist yuuTens; yueoHo-
METOJIMYECKUE MOCOOUS; CIIOBAPH; CIIPABOYHUKH; MOHOTpaduu; yueOHUKY;

pabouue TeTpajn; CTaThl NEPUOINUCCKON TTeUaTH

http://www.int.ru

«Yuautens.py». [lenaroruueckue macrepckue, UntepHeT-oOpazoBaHue.

Huctanmnuonnoe odpa3zoBanue. Karanor pecypcoB «B nmoMoris yuuTento»

http://teacher.ru

http://teacher.fio.ru

Kparkas ucropusi MaTeMaTUKH: C APEBHUX BPEMEH 110 310X Bo3poxkaeHusl.

[Toptpetstr u Guorpadun. CoOBITHS ¥ OTKPHITHS


http://www.math.ru/
http://www.int.ru/
http://teacher.ru/
http://teacher.fio.ru/

http://sbiryukova.narod.ru

[IpaBuIbHBIE MHOTOTPAHHUKU: JTIOOOTBITHBIE (DAKTHI, UCTOPUS, IPUMEHEHHE.

Teopema Diinepa. [naToHoBBI U ApXHUMeIOBHI Tena. buorpadguyeckue cBeeHUs

o IImarone, Apxumene, EBknnae v Ipyrux y4eHbIX, AMEIOLIIMX OTHOLLIEHHUE K

TEMC. MHOI‘OI‘paHHI/IKI/I B UCKYCCTBC U ApXUTCKTYPC. 3aHuMaTeNILHBIC CBCIACHHUA O

HCKOTOPBIX JIMHUAX Jlunnu: ONIpCACIICHUA, JIFOOOIIBITHBIE q)aKTBI, IMPUMCPBIL

HCIIOJIB30BaHUA. FI/IHCp6OHa, Hapa60J1a, QJIUIAIIC, CUHYyCOnda, CIINpaJib, IUKIIOW A,

Kapauouaa

http://www.tmn.fio.ru/works/

HO,IIFOTOBK& K 3K3aMCHaM

https://math-ege.sdamgia.ru

http://alexlarin.net

MaTteMaTH4eCKHUe ITIOIbI

www.etudes.ru


http://sbiryukova.narod.ru/
http://www.tmn.fio.ru/works/
http://alexlarin.net/
http://www.etudes.ru/

DIIEKTPOHHAS IIKOJIa «3HAHUKA

http://znanika.ru/

I/IHTepaKTI/IBHOG MPUIIOKCHUC IJIs1 COCTABIICHUA BaI[aHI/Iﬁ

https://learningapps.org

MHoro nmocoomii MOKHO CKa4yaTh

http://www.alleng.ru/edu/mathl1.htm

Tectupoanue online 5-11 kiaccer

http://www.kokch.kts.ru/cdo/

Hogsble TexHoorum B 00pazoBaHuu

http://edu.secna.ru/main/


http://znanika.ru/
http://www.alleng.ru/edu/math1.htm
http://www.kokch.kts.ru/cdo/
http://edu.secna.ru/main/

[IyreBoguTens «B Mupe Hayku» ISl IKOJIBHUKOB

http://www.uic.ssu.samara.ru/~nauka/

Merasuuuknonenus Kupumna u Medoaus

http://mega.km.ru

CaiiTel «Mup SHUUKIOTICTHI

http://www.rubricon.ru/

http://www.encyclopedia.ru/

Marepuansl EI'D u THA

http://www.fipi.ru/

Odunnanpaeiit cat ETD


http://www.uic.ssu.samara.ru/~nauka/
http://mega.km.ru/
http://www.rubricon.ru/
http://www.encyclopedia.ru/
http://www.fipi.ru/

http://www.ege.edu.ru/

Poccuiickuii oOpHanzop

http://obrnadzor.gov.ru/

®denepalibHbI MOPTAJI, OCPOMHOE KOJIMYECTBO MaTepuaja, B TOM YKUCIIE OHJIalH-

tectbl EI'D u 'MA 1o BceM npeameram

http://www.edu.ru/index.php

MunwnctepcTBO 00pazoBanus PO

http://lwww.informika.ru/

http://www.ed.gov.ru/

http://www.edu.ru/

OTKpBITHIM OaHK 3aIaHUH 110 MATEMATHKE


http://www.ege.edu.ru/
http://obrnadzor.gov.ru/
http://www.edu.ru/index.php
http://www.informika.ru/
http://www.ed.gov.ru/
http://www.edu.ru/

http://mathege.ru

I[HH KIIACCHOI'O PYKOBOJUTCIIA U YUUTCIIA-IPCAMETHHUKA

http://www.proforientator.ru/

Bce 0o EI'D

http://www.ctege.org/

Poccuiickoe oOpa3oBanue- deaepanbHbIi TOpTall, BCE MPEIMEThI

http://www.edu.ru/moodle/

[InaTHOE TecTupOBaHME, €CTh OJMH OCCIIATHBINA JEMOTECT

ttp://www.rustest.ru/ege/

http://www.college.ru/


http://mathege.ru/
http://www.proforientator.ru/
http://www.ctege.org/
http://www.edu.ru/moodle/
http://www.rustest.ru/ege/
http://www.college.ru/

3amanusg UKT

http://www.matematika-na.ru/5class/mat_5_ 11.php

TectupoBanue UKT

http://www.kokch.kts.ru/cdo/index.htm

MHOr0 UHTEpECHOTO

http://shimrg.rusedu.net/category/646/1576

MHuoro Bcero ckayarh

http://www.uchportal.ru/load/25-1-0-11708

EI'D tpenep

http://www.ege-trener.ru/otveti_trig_upr.php#

[Tone3nnle paznensl (ypok + arrectamus +...)


http://www.matematika-na.ru/5class/mat_5_11.php
http://www.kokch.kts.ru/cdo/index.htm
http://shimrg.rusedu.net/category/646/1576
http://www.uchportal.ru/load/25-1-0-11708
http://www.ege-trener.ru/otveti_trig_upr.php

http://k-yroky.ru/load/13-1-0-821

CeTb TBOpUYECKUX yUUTENEH

http://www.it-n.ru/communities.aspx?cat_no=4460 lib_no=31650 tmpl=lib

Ok3aMeHbl. TemaTudeckue mnjaHbl. Hoypquoe IIJIAHUPOBAHUC. MGTOJII/I‘ICCKEISI

KOIINJIKA. I/IH(l)OpMaIII/IOHHBIG TCXHOJIOTHH B IIKOJIC

http://www.uroki.ru/

HoBocTu, MeToiKa 1 OMBIT MpEenogaBaHus y4eOHBIX MPEIMETOB,

Nneaarort4y€CKue TCxXHOJIOT NN, y‘IC6HI)I€ 3aBCACHUA, YPOBHU N CTYIICHU

o0pa3oBaHus, OPTraHbl yIpaBiIeHUs 00pa3oBaHUEM, 00pa30BaTEIbLHbIC

cooOIecTBa u JIp.

http://www.pedsovet.ru/


http://k-yroky.ru/load/13-1-0-821
http://www.it-n.ru/communities.aspx?cat_no=4460
http://www.uroki.ru/
http://www.pedsovet.ru/

Cranpaptbel 00pa3oBaHusi, y4eOHbIC IJIaHBI, METOJJUYECKHE pa3paboTKu, 0OMEH

OIIBITOM

http://www.college.ru/

bonbmas KOJUJICKIIUA HY6J'II/IKaL[I/Il>'I Mo MCTOOUKH IMPCIIOAaBaHUA BCCX IIPCIMCETOB

HIKOJILHOM IPOrpaMMBbl, HAIPUMED: MpenojaBaHue MaTeMaTUuku - 583

http://www.festival. 1september/

HoBoctu. Dnexrponnslii xxypHai "Bonpocsl UHTepHeT-00pa3oBaHus"; KHUTH
yuuTento; myonukanuu. OTaenbHble pa3iesibl 10 BCeM MpeaMeTaM IIKOJIbHON
porpaMMbl (aHTJIMHUCKHIM, aCTPOHOMUS, OMOJIOTHS, PU3KKA, XUMUS U JIp.).
Kaxxnp1il pa3nen BkiIoUaeT moi00pKH MaTepHaIOB U KOHKPETHBIE CCHUIKH TTO
TemaM: o0pazoBaTeIbHbIE MPOTPAMMBI TI0 MPEAMETY; K YPOKY TOTOBBI; KHUKHBIN

KoMI1acC

http://www.new.teacher.fio/

JlucTaHIIMOHHOE 00pa30BaHKE: KypChl, OJMMIINA/Ibl, KOHKYPCHI, TPOEKTHI,

WHTEPHET-XKypHal "ugoc”


http://www.college.ru/
http://www.festival.1september/
http://www.new.teacher.fio/

http://eidos.ru/

MHoro MaTepualia 1o HalpaBJICHUAM IIOATOTOBKH, HpO6HO€ TECCTUPOBAHUC 110

Pa3HbIM IIpECAMETaAM

http://www.gotovkege.ru

J1J1s1 BBITYCKHUKOB U @0UTYpPUEHTOB, PYKOBOJICTBO 1O MPOQeccusim

http://www.ucheba.ru/ege/

Buneoypoku

viddeouroki.net

[Iponmenka

https://www.prodlenka.org/

Ilegaror24


http://eidos.ru/
http://www.gotovkege.ru/
http://www.ucheba.ru/ege/
http://www.prodlenka.org/

https://portalpedagoga.ru/

Ypoku MmaTemMaTuku

https://interneturok.ru/article/uroki-matematiki

OO6pazoBatenbHblil mopTan «Poccuiickas 31eKTPOHHAS IIKOJIA

http://resh.edu.ru/

Pocmeronkabuner PO (1 BeOuHApOB)

http://pocmeronkadbunet.pdp/HoBoctr/

3aBy4

http://www.zavuch.ru/

JICO


http://resh.edu.ru/
http://www.zavuch.ru/

https://diso.ru/

Enunsiii ypok

https://www.enuHbITypOK.pdh/

Tpenaxep BIIP

https://control.lecta.rosuchebnik.ru/ms-controlwork-

vpr2018/eer/f2548a/index.xhtml

Konctpykrop rpamot

https://offnote.net/gramota/

Ypok PO.



https://ypok.pd/login

TecTbl, KpOCCBOPABL, JOTHYECKUe 3anaun, BITP

https://onlinetestpad.com/ru/test/11005-olimpiada-po-matematike-5-klass

HPQSGHTaIII/II/I I10 MaTEMATUKC

https://easyen.ru/index/katalog/0-95

TexHoJIoTHYeCKHue KapThbl YPOKOB

https://compendium.su/

Karanor 6ecriaTHBIX BHICOYPOKOB

http://email.infourok.ru/click.html?x=a62e lc=YnG mc=w s=0Y3Q u=3 y=z

becnaTHbpie BeOMHAPHI CO CBHICTEIIHLCTBAMH (C TECTOM)


http://email.infourok.ru/click.html?x=a62e

http://email.infourok.ru/click.html?x=a62e lc=Yng mc=w s=0Y3Q u=3 y=7

KoHCnEeKThl ypOKOB M PE3E€HTALNN

https://www.uchportal.ru/load/24-2

VYuebnuku Bce 1 Beex kiaccoB. OI'D u EI'D. HccnenoBaTtenbckue paboThl —

CcKayaTh OeCILIaTHO

https://fizikadlyvas.ru/

[Ipo mxony

https://proshkolu.ru/user/remind/8318402318/

WNuTepaktuBHas paboyas TeTpaib

https://edu.skysmart.ru/teacher/homework/nakanobudu

M — 6 - BIIP Bapuant 1


http://email.infourok.ru/click.html?x=a62e
http://www.uchportal.ru/load/24-2

https://edu.skysmart.ru/student/rirepaseto

bubnuoreka sugeoypokos MHTEPHETYPOK.PY

https://interneturok.ru/?utm_medium=email utm_source=UniSender

utm_campaign=Kak+ne+zabyt%27+matematiku+za+leto%3F

HpOCBGIIIGHI/Ie — UHTCPHCT- Mara3nmH

https://shop.prosv.ru/

[IporpaMMBbl 3JIEKTUBOB 110 BCEM ITpEAMETaM

https://wiki.soiro.rt/@OPYM_ %22BBEJIEHUE ®EJIEPAJIBHOI'O I'OCYIA
PCTBEHHOI'O OBPA3OBATEJIbHOI'O CTAHJAPTA CPEIHEI'O_ OBII]

EI'O_OBPA30OBAHNA%22#.D0.9F.D0.A0.D0.9E.D0.93.D0.A0.D0.90.D0.9C.D



0.9C.D0.AB_.D0.A3.D0.A7.D0.95.D0.91.D0.9D.D0.AB.D0.A5_.28.D0.AD.DO.
9B.D0.95.D0.9A.D0.A2.D00.98.D00.92.D0.9D.D0.AB.D0.A5.29 .D0.9A.D0.A3.D

0.A0.D0.A1.D0.9E.D0.92

MHoro pabo4ux nporpaMm, TUAaKTUYECKUX MaTepUaIOB, YPOKOB, PE3CHTAIIHI

https://www.institute-of-education.com/methodlib/357/160148

IToaroToBka k EI'D ¢ 10 knacca — mmapraiku, COpaBOYHUKHU, CChUIKH, TEMBI,
KOTOPBIX HET B yueOHMKe. OueHb MHOTO TOJIC3HON MH(POpMAIMK ISl TPOBEACHUS

OJICKTHBOB

https://ege-study.ru/ru/ege/materialy/matematika/


http://www.institute-of-education.com/methodlib/357/160148
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