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INOACHUTEJIBHASA 3AIIMCKA

VYuebHblli Kypc «Anrebpa W Hadajga MaTeMaTHUYECKOTO aHAIM3a» SBISETCS
OIHMM M3 Hauboyiee 3HAYMMBIX B MPOTpPaMME CpEeIHero oOIero oOpa3oBaHMSA,
MIOCKOJIbKY, C OJHOM CTOPOHBI, OH OOECIeYnBAaECT WHCTPYMEHTAIBbHYIO 0a3y s
U3YYCHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C IPYrod CTOPOHBI, (hopMUpyeT
JIOTUYECKOE M a0CTPAKTHOE MBINIJICHUE O0YJArONIMXCsl HA YPOBHE, HEOOXOMMOM
JUIsE OCBOCHUS MH(POPMATUKH, OOIIECTBO3HAHUSA, UCTOPHH, CIOBECHOCTH U JPYTUX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOTo Kypca OOydJaroImuecs OBJIAEBaOT
YHHUBEPCAJIbHBIM SI3HIKOM COBPEMEHHOH HayKW, KoTopas (GopMyIupyeT cBOH
JOCTHKEHHS B MaTeMaTu4eckoit popme.

VY4eOHbIil Kypc anreOpbl U Hauajdl MAaTEeMAaTUYECKOTO aHaln3a 3aKja/JbIBacT
OCHOBY Ul YCIICIIHOTO OBJAJEHUS 3aKOHAMH (U3HKH, XUMHH, OHMOJIOTHH,
MIOHMMAaHHWS OCHOBHBIX TCHIICHIINN Pa3BUTHUSI SKOHOMHKHU U OOIIECTBEHHON JKU3HHU,
MO3BOJIIET OPHEHTHUPOBATHCI B COBPEMEHHBIX IH(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO MCIONb30BaTh UX AJIs JajbHEHIIero o0pa3oBaHus U B
MOBCEIHEBHOM Xu3HU. B TO ke BpeMsi oBiajgeHHEe aOCTPAKTHBIMU U JIOTUYECKU
CTPOTMMH KOHCTPYKIIMSIMH aireOpbl M MaTeMaTH4YeCKOTOo aHaiu3a pa3BUBACT
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JOKa3bIBATh
YTBEPXKACHHUS C TIOMOINBIO MHAYKIIMH W PacCyKIaTh NEAYKTHBHO, HUCIIOJIb30BATh
00001IeHNe W KOHKPETU3alMi0, abCTparupoBaHHE M aHAIOTHIO, (HOpMHpYeT
KpEaTUBHOE U KPUTHUYECKOE MBIIIJICHUE.

B xome m3yuenust yueOHOro Kypca «Anredpa W Hadasa MaTeMaTHYECKOTO
aHalM3a» 00ydYaroIInecs IMOJYYar0T HOBBIA OMBIT PEIICHUs MPUKIAJAHBIX 3a1ad,
CaMOCTOSITENIbHOTO TMOCTPOEHUSI MAaTEeMATUYECKUX MOJENEH pealbHBbIX CUTYallHi,
UHTEPIPETAllUd  TOJYYCHHBIX  PELICHWH, 3HAKOMATCS €  [pUMEpaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B TMpHUpPOAE, HAayKe M HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTHUYECKUMU OTKPBITHSMH B UX aBTOPAMH.

VY4eOHbIii Kypc 00JamaeT 3HAYUTEIbHBIM BOCIUTATEIBHBIM TMOTEHIIHAIOM,
KOTOpBI peanu3yeTcss Kak uepe3 Yy4eOHbI Marepual, CIOCOOCTBYIOIINN
(GbOpMUPOBAHNIO HAYYHOTO MHPOBO33PEHHS, TaK W uepe3 CHeluPuKy ydeOHOU
NESTEIIBHOCTH, TpeOyIomeld MpPOJODKUTEIIEHON — KOHIIEHTpAllud  BHUMAaHUS,
CaMOCTOSITEIbHOCTH, aKKypPaTHOCTH UM  OTBETCTBEHHOCTH 3a TOJyYEHHBIN
pe3yIbTar.

B ocnoBe metomuku oOydeHuss anreOpe M HaudajgaM MaTeMaTUYECKOTO
aHaJln3a JICKUT ACSITETbHOCTHBIN NMPUHIUI 00YUIEeHHUS.

B crtpykrype yuebHOro Kypca «Anredpa W Hadala MaTeMaTUYeCKOTO
aHallM3a» BBIJICTICHBI CICAYIONINE COJAEPKATEIbHO-METOANYeCKne TuHNM: «Yucna
¥ BBIYUCIICHUsS», «DyHKIINK U rpaduKkn», «YpaBHEHUS M HEpaBeHCTBa», «Havaa



MaTeMaTH4eCKOTO aHaimm3a», «MHOXECTBa W JIOTMKa». Bce OCHOBHBIC
COJIePKATETHHO-METOINYCCKHE JIMHUU HW3YYalOTCS HAa TPOTSDKEHUHM JBYX JIET
oOy4yeHHsT Ha YpPOBHE CpeaHero o0mero oOpa3oBaHMs, €CTECTBEHHO OTOJHSS
Jpyr Apyra W MOCTENEHHO HACHIIAsACh HOBBIMH TEMaMH W pasaenaMu. JaHHBIH
y4eOHBIN KypC SIBJISICTCSI HMHTETPATHBHBIM, ITOCKOJBKY OOBEIMHSAET B cede
COJICpKAaHUE HECKOJIbKUX MAaTeMAaTHYeCKHX AWCHIUIUIMH, TaKMX Kak anreodpa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUN aHaju3, TEOPHs MHOXKECTB, MaTeMaTHYecKas
noruka W Apyrue. Ilo mepe Toro kak oOydaroliuecs OBJaJeBalOT BcE Ooliee
IMIMPOKUM MATEMAaTHUECKUM aIllapaToM, Y HUX MOCIEI0BATEILHO (GOPMHUPYETCS U
COBEpILICHCTBYETCSI yYMEHHUE CTPOMTh MAaTEMaTHUYECKYH) MOJIENb PealbHOM
CUTYaIlu, TIPUMEHATh 3HAHUWS, MOJydeHHBIC TIPH M3YyYEHUU YIeOHOTO Kypca, s
pEIIEHHS CAaMOCTOSTEIEHO C(HOPMYIMPOBAHHON MaTEeMAaTUYECKOH 3a/1auu, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

ConepikaTenbHO-METOANYECKas JTUHUS «UKcaa ¥ BBIYMCICHMS» 3aBEPIINacT
(dbopMHUpOBaHHE HABBIKOB MCIOJIb30BAHUS JACHCTBUTEILHBIX YUCEI, KOTOPOE OBLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 001ero oopasoanus. Ha ypoBHe cpemHero o0rero
oOpa3oBaHusi 0coboe BHUMaHue ynensieTcss (OPMUPOBAHHIO  HABBIKOB
palMOHAILHBIX BBIUUCIICHUH, BKJIFOYAIONIMX B CeOs MCIOJB30BAaHHE PA3THUHBIX
dopM 3ammMcu 4YMCIa, YMEHHUE JelaTh NPUKHUIKY, BBIMOJIHATH HPUOIMKEHHBIC
BBIYHCJICHHSI, OIICHUBATh YWCJIOBBIC BBIpAXXEHHS, PabOTaTh C MaTeMaTHYSCKUMHU
KOHCTaHTaMH. 3HAKOMBIE OOYYarOIIMMCS MHOXECTBA HATypPaJbHBIX, IICIIBIX,
pallMOHAILHBIX M JICHCTBUTEIBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCel. B KakXIoOM M3 OSTHX MHOXECTB pPacCMaTpPHBAIOTCS
CBOWMCTBEHHBIE €My crHenuduyecKkue 3amadd W OINepalMu: JCJICHUE Halelo,
ONEPHPOBAHME OCTATKAMHW Ha MHOXXECTBE LENBIX YHCEN, OCOObIe CBOICTBA
paIMOHATBHBIX M HPPAIMOHATBHBIX YHCEN, apU(PMETHUECKIE ONEPAIUH, 8 TAKKE
U3BJICUCHUE KOPHS HATYPaJbHOW CTENCHH HA MHOXKECTBE KOMIUICKCHBIX YHCEJI.
braronmapst mociieioBaTeIbHOMY PACHIMPCHHIO KpPyra HCHOJb3yeMbIX YHCET H
3HAaKOMCTBY C BO3MOXKHOCTSIMH WX TPUMEHEHUS ISl PEIICHUS Pa3IUYHbBIX 3a7ad
dopmupyeTcsi TpeACTaBICHHE O SAMHCTBE MATEMAaTHKH KaK HayKd U €€ poJiH B
NIOCTPOCHHH MOJIENIEH PEabHOTO MHpPA, HMIMPOKO HCIONB3YIOTCS O0000IIeHUEe U
KOHKPETH3aIHSI.

JIunus «YpaBHEHUS M HEPABEHCTBA» PEAIM3YETCS Ha IPOTSHKEHHHM BCETO
oOydyeHHsT Ha YpPOBHE CpEIHEro oO0IIero oOpa3oBaHMs, MOCKOJIBKY B KaXIOM
paznene IIporpammbl MPEemyCMOTPEHO pEUICHHE COOTBETCTBYIONIMX 3aaad. B
pe3yabTare OOydaroluecs OBJIQJICBAIOT PA3JIMYHBIMM  METOJAMH  PEICHUS
palMOHAILHBIX, HMPPALMOHAIBHBIX, MOKA3aTCIbHBIX, JIOTAQpUPMUYECKUX U
TPUTOHOMETPUUYECKUX YpPaBHEHWI, HEPABCHCTB M CUCTEM, a TaKXe 3ajad,
cojepxamux mapamerpbl. llodydeHHbIE YMEHHsS IIUPOKO HCIIONB3YIOTCS TpPH



UCCIIEIOBaHUH (DYHKIUMH C TOMOIIBIO MPOU3BOIHOM, MPU PELICHUH MPHUKIAIHBIX
3a]a4 W 3a7]a4 Ha HaXOXKJEHUE HauOOJBIINX U HAUMEHBIIUX 3HAYEHUN (YHKIIHU.
Jlannasi copepkarenbHasi TMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacuérel 10  QopmyinaMm, IpeoOpa3oBaHHs  PalMOHAIbHBIX,
UPPALMOHAIBHBIX UM TPUTOHOMETPUUYECKHMX BBIPAXKCHUM, a TAaKXE BBIPAKEHUH,
COJIepKalMX CTerneHn u Jjorapudmel. brarogaps u3yudeHuio anreOpandecKkoro
Marepruaja  IPOUCXOAWT  JAJbHEWIIEEe  Pa3BUTHE  ANTOPUTMHYECKOTO U
a0CTPaKTHOrO MBILUIEHHUS OOy4arolmuxcs, (OPMUPYIOTCS HABBIKM JETyKTUBHBIX
paccyxaeHuil, paboOTl C  CUMBOJIBHBIMM  (OpMaMu,  IpeICTaBICHUS
3aKOHOMEPHOCTEM M 3aBUCHUMOCTEHl B BHJI€ PABEHCTB M HEPABEHCTB. Anredpa
npeniaraeT 3(QQPEeKTUBHbIE WHCTPYMEHTBHl MJIsi pELIECHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a1a4, HAIJSAIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKH.

CopepxarenbHo-MeToAnYeckass JuHUA «DyHKIMM W TpaduKU» TECHO
NeperyieTaeTcs ¢ APYTMMH JIMHUSAMU y4eOHOTO Kypca, MOCKOJBbKY B KaKOM-TO
CMBICJIE 3aAET MOCIEA0BATEIBHOCTh U3YyUYEeHHS MaTepuaia. M3yuenne cTenenHou,
NOKa3aTeIbHOM, JIOTApU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIHM, UX CBOWCTB
U rpaduKoOB, UCIIOIb30BAaHUE (DYHKLIMU NI pEelIeHUs 3a7ad U3 JpPYrHX y4eOHbIX
IIPEIMETOB U PEANBHON KU3HHM TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM aHAIU30M,
TaK W C pEHIeHHEeM ypaBHEHUN U HepaBeHCTB. lIpu 3TOM 00iblIOE BHUMaHHE
ynensieTcs: GopMHpOBaAHUIO YMEHHUS BBIpaKaTh (POpMyJaMH 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIUYMHAMHU, MCCIEAO0BATh MOJIYYEHHbIE (QYHKIHUHM, CTPOUTh HX
rpaduku. Matepuan 3Toi cojiep)KaTelbHON JIMHUY HalleJIeH Ha pa3BUTHE YMEHUM
Y HABBIKOB, IIO3BOJSIIOIIMX BBIPAXATh 3aBUCHMOCTH MEXIYy BEJIMYMHAMHU B
pa3nuuHOil (opMe: aHATUTHUECKOH, rpaduueckoil u cioBecHo. Ero msydenue
CHOCOOCTBYET Ppa3BUTHIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
00001IEHUIO U KOHKPETU3ALUY, UCTI0JIb30BAaHUIO AaHAJIOTUH.

CopnepxarenpHas nuHUA «Hadana MareMarndeckoro aHaiau3a» I03BOJISET
CYIIECTBEHHO PACIIMPUTh KPYI KaK MAaTEMAaTUYECKUX, TaK U NPUKIAIHBIX 3a71ad4,
JOCTYMHBIX OOYYarOIKUMCS, TaK KaK y HUX MOSBISETCS BO3MOXKHOCTH CTPOUTH
rpauky  CIOXHBIX (DYHKIMHA, ONPENeNiaTb HUX HAuWOOJIbIINE W HAaWMEHBIIHE
3HAUEHUs, BBIYUCIATH IUiomaad (uryp U oObEMBI Tell, HAXOIUTh CKOPOCTH U
YCKOpPEHMS IIpoleccoB. JlaHHas colep:KareilbHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOKHOCTH IIOCTPOEHUS MATEMATHYECKHX MOJEIEH pealbHbIX CHUTYalHH,
IIO3BOJIIET HAXOAWTh HAWIy4YIlee pEUIeHWEe B MPUKIAAHBIX, B TOM YHCIIE
COLIMAJIBHO-D)KOHOMHUYECKHUX, 3a/1a4ax. 3HAKOMCTBO C OCHOBAMH MAaTE€MaTU4YECKOIrO
aHaJl3a CIOCOOCTBYET pa3BUTHIO AOCTPAKTHOrO, (OPMaiIbHO-JIOTMUYECKOTO U
KpPEaTUBHOTO MBIIUICHUS,, (OPMUPOBAHUIO YMEHMH paclo3HABaTh IPOSIBICHUS
3aKOHOB MaTeMaTHKH B HaykKe, TEXHHKe M HcKyccTBe. OOydarommecss y3HAIOT O



BBIJIAIONIUXCSI PEe3yibTaTaX, IOJYYCHHBIX B XOJI€ pPa3BUTHUS MaTEMaTUKH Kak
HayKH, U 00 UX aBTOpPaX.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIFOYAET B
ce0si DJIEMEHTbl TEOPUM MHOXKECTB W MATEMAaTUYECKOM JIOTMKU. TeopeTuko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KypC IIKOJIBHON MaTeMaTUKU
U TpeiaraloT HamOosee YHUBEPCAJIbHBIM S3bIK, OOBETUHSIOUINI BCE pa3lesbl
MaTeMaTUKd W €€ TPUIOKEHUM, OHM CBA3BIBAIOT pa3Hble MaTEeMaTHUYECKHE
JUCHUIUIMHBL W WX TMpUIOXKEHUs B eauHoe 1enoe. [losTomy BaxkHO naTh
BO3MOXKHOCTh OOYy4aroleMycss TMOHUMATh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOM MaTE€MaTWKH W HMCIOJb30BaTh €ro JJis BBIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaXXHBIM TIPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT MpU3HATh
CBOMCTBEHHYIO €H CTpOroctb OOOCHOBAaHWW U CIIEJOBAHUE OMNPEACIEHHBIM
npaBujaM  MOCTPOCHMSI  JIOKa3aTebCTB.  3HAKOMCTBO  C  3JEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CIHOCOOCTBYET PAa3BUTHUIO JIOTMYECKOTO MBIILICHUS
00y4aromuxcsi, TO3BOJSET UM CTPOUTH CBOM PACCYXJACHHUS Ha OCHOBE JIOTUYECKHUX
npaBui, POPMUPYET HABBIKH KPUTHIECKOTO MBIIIICHHS.

B yueGHOM Kkypce «AnreOpa ¥ Hayajla MaTeMaTUYECKOTO aHaJH3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOTO MOJICTUPOBAHMS, KOTOPBIE MPU3BAHbI
crnocoO0cTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJENEH peabHbIX
CUTyallud, MCCIENOBAaHUS JTUX MOJENeld C TOMOIIBI0 amnmapara airedopel u
MaTEeMaTHYECKOr0 aHalnu3a, WHTEPIpETAllMH TOJYYeHHBIX pe3yJlbTaToB. Takue
3a/1aHMsl BIUIETEHBI B KAXKIbIM U3 Pa3/ieJIOB IPOrPaMMBbl, TOCKOJIbKY BECH MaTEepHal
y4eOHOro Kypca HIMPOKO HCIOJIb3YeTCs JJIA peuleHusl MpUKIaAHbIX 3anad. [lpu
pelIeHUH  pealbHbIX  NPAaKTUYECKUX  3aJad  oOydyaroluecs  pa3BUBAIOT
HAOJI0JaTEIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, abcTparupoBaThes,
WCIIOJIB30BaTh  AHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATh  MPOOJIEMY.
HestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MpoIlecce U3yUYeHHsI BCEX TeM yueOHOro Kypca «Anredpa u Hayana
MaTEMaTUYECKOIO aHaIN3a».

Ha wusyuyenme yuebHOro kKypca «Anrebpa ¥ Hayala MaTeMaTUYECKOTO
aHanuza» orBoauTcsa 272 gaca: B 10 xmacce — 136 gacoB (4 gaca B Hememo), B 11
kiacce — 136 gacoB (4 yaca B HEJIEIIIO).



COJEPXKXAHUME OBYUYEHUA
10 KUIACC

Yuciaa v BIYMCICHUSA

Pannonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble Mnepuoanueckue Apodu. [lpumenenue npoOeld ¥ TPOLIEHTOB st
peLIeHUs NPUKIAIHBIX 3a7a4 U3 Pa3JINYHbIX OTPACIEH 3HAHUW U PEaJIbHOM KU3HMU.

JelictBuTenpHble  uuciia. PanuMoHanbHBIE W UPPAUMOHAIBHBIE YHUCITA.
Apudpmernueckue  omnepanuu € JACUCTBUTEIbHBIMU  4uCIaMd.  Moayinb
JNENUCTBUTEIHLHOTO YHUCIAa U ero cBoMcTBa. [IpuOnmkE€HHbIE BHIYMCIICHUS, TPABUIIA
OKpYTJICHHUS], IPUKUJIKA U OLICHKA PE3YyJIbTaTa BEIYUCICHUI.

Crenenb ¢ 1enbiM nokazareneM. buHoM Herotona. Hcnosb3oBanue
MOJIXOAIICH (POPMBI 3aMUCH IEUCTBUTEIBHBIX YUCEN AJISl PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEIACTABIICHUS JaHHBIX.

Apudmerrnuecknii KOpeHb HATYPaAJIbHON CTENEHU U €ro CBOMCTBA.

CreneHbp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapudm uymcma. CpoiictBa norapupma. JlecaTuuHble W HaTypasbHbIE
Jorapu(MsbI.

CHHyC, KOCHMHYC, TaHT€HC, KOTaHI'€HC YHMCIOBOTO apryMeHTa. ApPKCHHYC,
aPKKOCUHYC M apKTAaHI€HC YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEpaBeHCTBA

ToxaecTBa U TOXKAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCUIIBbHBIE YpaBHEHUSI W ypaBHEHHs-ciencTBusa. HepaBeHCTBO,
pelIECHNE HEPABEHCTRA.

OCHOBHBIE METO/bI PEHICHUSI LEbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUH U
HEPAaBEHCTB. MHOrOwWIEHbl OT OJHOW IIEpEMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4YJIEH C ocTatkoM. Teopema be3dy. MHorouneHsl ¢  LeNbIMH
kodpdunnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUNCIOBBIX BBIPAKEHUM, COEPKAIINX CTEIIEHU U KOPHHU.

HppanmonanpHbie YPAaBHEHHS. OcCHOBHBIE METO/BI pemeHns
VPpaLMOHAIBHBIX YPAaBHEHUM.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHUS MOKA3aTEIbHBIX

YPaBHCHUU.

[IpeoOpa3zoBaHue BbIpaXeHUH, COAEPKAIIUX JIOTAPUDMBI.

Jlorapudmuueckue YPaBHEHUS. OcHoBHBIE METO/IbI peLIeHUs
Jorapu(pMUYECKIX ypaBHECHUH.

OcHOBHBbIE TPUTOHOMETPHUUECKHUE bopMyblL. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BbIpaKeHUH. Pelienrie TpuroHoMeTpruieckux ypaBHEHUH.



Pemienne cucremM nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHUI. OnpenenuTenb MaTpuilbl 2X2, €ro TreoMETPUYECKUN CMBICI H
CBOMCTBA, BBIUMCJIEHUE €r0 3HAYECHHs, TPUMEHEHUE OINPEACIIUTENS s pPEeLIEHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHUH. PelleHue NpUKIAIHBIX 3a7a4 C IOMOILIBIO
CHCTEMBl JIMHEMHBIX ypaBHeHUW. lccienoBaHne IIOCTPOCHHOW MOJEIU C
IIOMOLIBIO MATPHUIL] U OTIPEIEIUTEIIEN.

[TocTpoeHne MaTeMaTUYECKUX MOJENIEH PEANbHOM CHUTYyalH C IOMOIIBIO
YpPaBHEHU W HEpaBEeHCTB. lIpuMeHeHHE ypaBHEHUN M HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a7ady M 3aJad M3 pa3IMyHbIX O00JacTel HayKh M peanbHOU
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3amanus ¢GyHKIUH. B3anmHO oOpaTHble (QyHKIHU.
Komnosunust ¢ynkuuit. 'padux dyHkimu. DnemeHTapHbIE NpeoOpa3oBaHUs
rpaduKoB HYyHKITUH.

OobnacTh ompenenaeHuss U MHOXECTBO 3HaueHUil pynkumu. Hymm yskumu.
[TpoMexyTku 3HaKOMOCTOSHCTBA. YETHBIE U Heu€THbIe (yHKIUH. [lepuoanueckue
byaknun. [IpoMexyTkn MOHOTOHHOCTH (GYHKIIUA. MakCUMyMbl U MHHHUMYMBI
¢bynkuuu. Hanbosbiiiee u HauMeHblee 3HauyeHus: QyHKIMKU HAa POMEXKYTKE.

Jluneiinas, KBaJpaThyHas W ApOOHO-NMHEWHas (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAaHUE U TIOCTPOCHUE UX IpaUKOB.

CrenenHast pyHKIMS C HATypalbHBIM U IEJBIM MOKa3zarenaeMm. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpHS N-OM CTENeHM Kak (PyHKIUM OOpaTHOMU
CTEIIEHU C HATYypAJIbHBIM ITOKA3aTEJIEM.

[TokazatenbHass u jorapupmuyeckas (yHKIHHU, UX CBOWCTBA M TpaduKu.
Hcnonp3oBanue rpadukoB GyHKIUHN A peLICHUS] YpaBHEHHI.

TpuronomeTpruyeckass OKpPYKHOCTb, OIPEACIICHHE TPUTOHOMETPUYECKHUX
(GyHKUMNA YUCIOBOTO apryMEeHTa.

QOYHKIMOHAIBHBIE 3aBUCHUMOCTH B pEANBHBIX MPOLECCAX U SBICHUSAX.
['paduku peaibHbIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCcKOro aHajan3a

[TocnemoBarenbHOCTH, CIIOCOOBI 3aJaHus IIOCJIEmOBaTelbHOCTEN. Merton
MaTeMaTH4ECKON UHIYKIHH. MoOHOTOHHBIE U OTPaHUYECHHBIC
MOCJEA0BATENBLHOCTU. VICTOpUS BO3ZHMKHOBEHUS MAaTEMaTUYECKOTO aHalIu3a Kak
aHalM3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckast 1 reOMeTpHUecKas mporpeccuu. beckoHeuHo yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOUIEH reOMEeTpUYECKOn
nporpeccuu. JIMHENHbIA U SKCIIOHEHIIMAIIBHBIN pocT. Uncino e. opmyia CI0KHBIX
NpoleHTOB. Mcrnosib30BaHWE TPOTrpecCHH I  PEIICHUS peajbHbIX 3aaad
IIPUKJIATHOTO XapaKTepa.



HemnpepsiBHble (GyHKIMM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpaduxoB ¢ynkiuii. CBolicTBa (QYHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Meroa
VMHTEPBAJIOB [UIl PELICHUS HEPABEHCTB. [IprMeHEeHHMe CBOWCTB HENPEPBIBHBIX
GyHKIMI 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIMU. Onpenenennue, reOMeTpUUECcKui U
(bu3znyecKuil CMBIC MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[TpousBogubie  anmemeHTapHbix  ¢GyHkiuil.  [IpousBogHas ~ CyMMBI,
IPOU3BENIEHNUS, YACTHOTO U KOMITO3ULIUU (PYHKIIHIA.

MHoskecTBa M JI0rHKA

MHOX€ECTBO, OIlepaliy HaJ MHOXKECTBAMM M HMX CBOWCTBA. Jlnarpammsl
Olinepa—Benna. IIpumMeHeHHWE TEOPETHKO-MHOKECTBEHHOIO —amnmapara s
ONMCAaHMs PEANBbHBIX NPOLECCOB W SABJICHWUM, IPU PELICHWM 3a7a4 W3 JAPYIuX
y4€OHBIX PEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHUYECKOro OOBEKTa, CIEACTBHE,
JI0Ka3aTEIbCTBO, PABHOCUIIBHBIE YPABHEHMUS.

11 KUIIACC

YucJia 1 BBIYUCIEHUS

Harypanbabie u uenbsie yucna. [I[pumeHeHue NMpPU3HAKOB JEIUMOCTH LEJIBIX
qyycell, HamOonbInuii obmuii aenutens (mamee — HOJ]) m HamMeHsblee oOlee
kpatHoe (nanee — HOK), octatkoB no moxayto, anroput™Ma EBkiuaa s pemeHus
3a71a4 B ISJIBIX YMCJIaX.

Kowmmnekcaple uucna. AnreOpanmdeckas W TPUTOHOMETpUYECKas (HOPMBI
3alIMCU KOMIUJIEKCHOTO dYHuciaa. ApudMETHYECKHE OINepaluud ¢ KOMIUICKCHBIMU
yuciaamMu. M3o0paxxeHne KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau n-oii creneHn u3 KOMIUIEKCHOTO uuchia. [Ipumenenue
KOMITJIEKCHBIX YMCETT IS PENICHHs] (PU3NUECKUX U TEOMETPUICCKUX 3a]1a4.

YpaBHeHMs U HEpaBeHCTBA

CucremMa ¥ COBOKYIHOCTh YpPaBHEHHMM W HEPaBEHCTB. PaBHOCUJIbHBIC
CHUCTEMBI U CUCTEMBI-CIIE/ICTBUSI. PABHOCUIIbHBIE HEPABEHCTBA.

OT1O0op  KOpHEH  TPUTOHOMETPUYECKUX  YPABHEHHM C  MOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PerieHne TpuroHoMeTpU4eCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI PCIICHHS TOKa3aTeNbHBIX U  JOTapuPMUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/Ibl PEILICHUSI UPPALIMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbI PEIICHUS CUCTEM M COBOKYIHOCTEH palMOHAIbHBIX,
UPpAMOHATBHBIX, TOKA3aTEIBHBIX U JOTaPU(PMUUECKUX YPABHCHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMHu.



[IpumeneHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3aJad M 3aJad U3 PazIU4HbIX OO0JacTell HayKu MU peajbHOU
YKU3HH, UHTEPIPETALMS [OJYUYEHHBIX PE3YyJIbTaTOB.

DyHKUMH U TPaPUKH

I'paduk xommozunuu GyHkIud. ['eomMerpuueckue oOpas3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIUHN, UX CBOWCTBA U TPadUKH.

['padprueckne meronpl pelieHHs ypaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bI PELLICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN JUIsi HMCCIEIOBAaHUS TPOLECCOB U
3aBHCHUMOCTEH, KOTOpPBhIE€ BO3HUKAIOT MPH PEIICHUU 3a7a4 U3 APYTUX Yy4eOHBIX
IIPEAMETOB U PEAJIbHOM KU3HHU.

Hauyana MaTeMaTH4eCcKOro aHajimn3a

[IpumeHeHre Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
3KCTpeMyMbl.  Haxoknenume  HamOOdbIIETr0O M HAMMEHbBLIET0  3HAYCHUU
HENpPephIBHON (YHKIIMHN Ha OTPE3KeE.

[IpumMeHeHne NpPOW3BOMHOM JUJIS HAXOXKICHHSI HAWIy4dlIero peleHus B
NPUKIAIHBIX 3a/Ja4ax, [JIsl ONpPEAENEHUS CKOPOCTH M YCKOPEHHUs Mpolecca,
3a1aHHOTO (DOPMYIION HIIH TpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHkuuid. [IpaBuna HaxoxaeHUS TEpPBOOOPA3HBIX.

HNnTerpain. ['eomeTpuueckum CMBICII VHTErpala. Brruncnenne
onpeaenéHHoro uuTerpaia no gpopmyne Herotona-Jleronuna.

[IpumeHeHue uwHTErpana s HAXOXKIEHUs IUIOWAAeH MIoCKux ¢Guryp u
00BEMOB reOMETPUUECKHUX TEJL.

[Tpumepsr pemennii nuddepeHIMaNbHBIX ypaBHEHUH. MareMaTtudeckoe
MOJICIMPOBAHUE PEANbHBIX IMPOLIECCOB C TNOMOILIBI  AuddepeHnaIbHbIX
YPaBHCHUU.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI VYPOBEHB) HA VYPOBHE CPEJIHEI'O OBIIEIO
OBPA30OBAHIS

JIMYHOCTHBIE PE3YJBTATBI

1) rpa:kaaHCcKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKTAHCKOM MO3UIMHA 00YYaIOIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUICKOr0  OOIIecTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
IpoLenyp TpakKJAHCKOro oOmecTBa (BbIOOPHI, OMPOCHI U JAPYroe), YMEHHue
B3aMMOJIEUCTBOBATh C COLIMAJIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUUM C HX
GYHKIUSIMY ¥ Ha3HAYCHHUEM;

2) NIaTPMOTHYECKOT0 BOCIIUTAHMA:

c(hOpMUPOBAHHOCTh POCCUMCKON TPa)KIAHCKOM HICHTHUYHOCTH, YBAXKEHUS K
IPOILJIOMY M HACTOSILIEMY POCCHUUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOUIEHUE K
JOCTUKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCHMCKOM MaTEMAaTHYECKOM IIKOJIbI,
UCIONb30BaHUE DJTHUX JOCTIXKEHHMH B JAPYTrUX HayKax, TEXHOJOTHsX, cepax
YKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUIMCKOT0O Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJAEHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUNM HAyKM W JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYUBOTO OYyAYIIEro;

4) 3cTeTHYECKOr0 BOCIIUTAHHUSA

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHUKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, PEIICHUH, pacCy ACHUN, BOCIPUUMYUBOCTD
K MaT€eMaTHYE€CKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3nyecKoro BOCIUTAHMS:

c(hOPpMUPOBAHHOCTh YMEHHUS TMPUMEHATb MaTeMaTH4YeCKUE 3HAHUS B
MHTEpecax 3710pOBOro U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0pPOBBIO (3I0pOBOE MHUTaHWE, COATAaHCHUPOBAHHBIA PEXKUM 3aHATUNA U
OTZIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PU3MUYECKOE COBEPILICHCTBOBAHUE
IPU 3aHATUAX CIIOPTUBHO-03JJ0POBUTEIBHOM JIEATENbHOCTBIO;

6) Tpy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IICHHOCTH TPYAOIIO0Us, HHTEpec K
pa3nuuHbiM  chepam  MpodecCHOHATBHON  JNEATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBHIOOP
Oynymei mnpodeccur u peav30BbIBATH COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,



TOTOBHOCTb U CHOCOOHOCTb K  MareMaTHYeCcKOMy  OOpa3oBaHMIO U
caM00Opa30BaHMI0 HA MPOTSHKEHWH BCEW JKU3HU, TOTOBHOCTh K aKTUBHOMY
YUYaCTHUIO B PEIICHUU MPAKTUYECKUX 3314 MAaTEMAaTUYECKOM HAIIPaBICHHOCTH;

7) 3K0JIOTHYeCKOr0 BOCIIMTAHUS:

c(OPMHUPOBAHHOCTh  JKOJIOTMYECKOW KyJNbTYphl, IOHMMAaHUE BIHUSHUSA
COLIMATIbHO-3KOHOMUYECKUX MPOIECCOB HA COCTOSIHHE MPUPOTHOW M COLUATIBHON
Cpelbl, 0OCO3HaHHE TNI00ATBHOIO XapaKTepa SKOJOTHUYECKHX MPOOIeM, OpHUEeHTALUs
Ha TpPUMEHEHHE MaTeMaTHYeCKUX 3HAHWW JUIsl pelleHus 3aaad B 00JacTu
OKpY’Karolle cpepl, IUIAHUPOBAHHE TIOCTYNKOB M OIEHKHM HMX BO3MOXHBIX
HOCJIEICTBHM JUIsl OKPY’KaIOLIeH CPeIbl;

8) neHHOCTH HAYYHOI 0 MO3HAHMS:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pPa3BUTHUA HAayKM M  OOIIECTBEHHOW  MNPAKTUKH, IOHMMaHUE
MaTeMaTH4eCKON HayKu Kak c(epbl 4YeloBEYeCKOH MAeATeNbHOCTH, JTaroB e€
pa3BUTUS W 3HAYMMOCTH JJSl Pa3BUTHUS I[UBWIM3ALMH, OBJAJECHUE SI3bIKOM
MaTeMaTUKd M MaTeMaTH4YeCKONl KyJIbTypoill Kak CpEeACTBOM IO3HAHUS MUDA,
TOTOBHOCTb OCYIIECTBJISTh MPOEKTHYI0 U HCCIENO0BATENbCKYIO JESITEIbHOCTD
MHMBUYAIbHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/bHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

ba3oBbie jlornyeckue JeicTBus:

BBISIBJSITh M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKKM MaTE€MaTHYECKHX
OOBEKTOB, IMOHSTHHA, OTHOLIEHUH MEXAy MOHATHAMH, (OpPMYJIUPOBATH
oInpezesieHus MOHATUM, YCTAaHABIIMBATh CYLIECTBEHHBIN MPU3HAK KiIaccuUKaluH,
OCHOBaHUs AJi1 0000IIEHUS U CPAaBHEHUS, KPUTEPUH TPOBOUMOTO aHAJIH3a;

BOCIIpUHUMATh,  (OPMYyIUPOBaTb U  NPEoOPa3OBBIBATH  CYXKICHUS:
yTBEpUTENbHbIE U OTPUIIATENbHbIE, €IUHIUYHbIC, YACTHBIE U 00II1E, YCIOBHBIE;

BBISBIIATH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTHUBOPEYUS
B (pakTax, JaHHBIX, HAOIIOJEHUAX W YTBEPKACHUAX, NpeiaraTb KpUTEpUU IUIs
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUMH;

JenaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX U
VWHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3AKJIIOUCHHH 110 aHAJIOTUH;

IIPOBOJUTBH CAMOCTOSITENBHO J0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUI
(IpsAMBIE U OT MPOTUBHOTI'O), BEICTPAUBATh APTYMEHTALNIO, IIPUBOIUTD IIPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BBIBOBI;

BbIOMpaTh cmoco0 pemieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BapUAHTOB  pELICHUs, BbIOMpaTh  Hambojee  MOAXOAAIMH ¢ y4ETOM
CaMOCTOSITEJIBHO BBIJICJICHHBIX KPUTEPUEB).



ba3oBble HcciiegoBaTeIbCKUE 1eHCTBUA:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  NPOTHBOpEuHe,  Mpoliemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TUIMOTE3y, apTryMEHTHPOBATH
CBOIO TIO3HIINIO, MHECHUE;

IPOBOAUTH CAMOCTOSTENIBHO CIUTAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEIOBAHHE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHHUSI, IpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSIMH, MPOIIECCAMU;

CaMOCTOSITENILHO (OpPMYyITUpPOBaTh OOOOIICHUS] W BBIBOJBI MO pe3yibTaTaM
NpOBEAEHHOTO  HAONIOACHMS, WCCICAOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUI;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IpolLlecca, a TaKkKe BbIABUTATDH
MIPEJIMOJIOKEHUS O €TO PA3BUTUN B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBIISATH Je(UIATHI MH(POPMAIINH, JAaHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BBIOMpATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEeMAaTH3UPOBAaTh W HWHTEPIPETHPOBATH WH(GOPMAIIMIO PA3TUYHBIX BHUAOB H
¢dbopM TpeCTaBICHNUS;

CTPYKTYpPUPOBaTh WHGPOPMAIIHMIO, TPEICTABIATh €€ B PA3IUYHBIX (OpMax,
WJUTIOCTPUPOBATH TparaecK;

OIICHUBATH HaIEKHOCTD uHpOpMaIUn o CaMOCTOSITEIIEHO
c(hOpMYyJIUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKAaTHBHBIEe YHHBeEpPCaAJIbHbIE Y4eOHbIEe 1eiCTBUS

OOmenmne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
1easIMu  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M TMHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAYy pEIICHUs 3aJauH,
KOMMEHTHUPOBAThH MOJTYYCHHBIN pe3ybTarT;

B X0JI€ OOCYXXJICHHUS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBHI,
npoOJjieMbl, pelraeMoil 3ajayd, BBICKA3bIBATh WJEH, HalleJIEHHbIE Ha IIOMCK
pElIeHUs, COIMOCTaBIISITh CBOU CYXKAEHUS C CYXKICHUSIMU IPYTUX YYaCTHUKOB
nuasnora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO IMO3UIHUNA, B KOPPEKTHOU (opme
bopMyIUpOBaTh PA3HOIIIACHS, CBOM BO3PAKECHUS;

MIPECTABIIATh PE3YIbTATHl PELISHUs 3a/1aud, YKCIIEPUMEHTA, UCCIICIOBaHUS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpPATh (opMaT BBICTYIUIEHUS € Y4€TOM 3ajaad
MIPE3EHTAIUN U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA



Camoopranusanmus:

COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHHUI ¢ y4ETOM HOBOM MH(OPMAIINH.

CaMOKOHTPOJIb, IMOIHOHAILHBIH HHTEJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIHTATOB, BIAJICThH
crocobaM# CaMOTIPOBEPKH, CaMOKOHTPOJS TMpoIecca M pe3ylibTaTa PEIICHUs
MaTeMaTHYeCKOH 3aa4u;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYThH MPH PEIICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JIAHHBIX,
HaWJIEHHBIX OIMMUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE Pe3ybTaTa IETU U YCIOBUAM, OOBSCHSATH TPUUUHBI
JOCTHKECHUS TN HEJOCTHUKCHHSI Pe3yIbTaTOB JEATEIbHOCTH, HAXOIUTh OIINOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1eATEJIbHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATbHON
paboTel TpH pemieHWH Y4eOHBIX 3a7ad, TNPUHAMATh IEJb COBMECTHOM
JeSITEIbHOCTH, TUTAHUPOBATh OPTraHU3AIMI0 COBMECTHOW pabOTHI, pachpenessiTh
BUIIBI pabOT, JIOrOBapUBAaThCH, OOCYXIaTh TMPOIECC U PE3ylbTaT pabOoThI,
0000111aTh MHEHNS HECKOJIBKUX JIFONEH;

y4acTBOBaTh B TPYMIOBBIX (hopMmax paboThl (0OCykAeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYpMbl» H HWHBIC), BBHINOTHATH CBOIO YacTh pabOThl U
KOOPAMHHUPOBATh CBOM JEHCTBUS C JAPYTUMHU YJICHAMH KOMAaHIbI, OIICHUBATH
KaueCTBO CBOETO BKJAJa B OOIMIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
YY9aCTHUKAMU B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K konmy obOyuenuss B 10 kJacce oOyyarOIIMiCA TOJYYUT CIICIYIOIINUE
NpeAMETHbIE PE3yJIbTaThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anrebpa u Hayasla MaTeMaTUYeCKOTO aHaATTNU3ax» .

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OIEpUPOBaTh MOHATUSIMHU: PALMOHAIBHOE YHUCIO, OECKOHeYHas
nepuognyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHATILHOE YHCIO, MHOXECTBa
palMOHANBHBIX U IEUCTBUTENBHBIX YUCEI, MOJIYJIb IEUCTBUTEIILHOTO YUCIIA;

OPUMEHATh NPoOM ¥ TIPOILEHTH I PEIICHUS MNPUKIAIHBIX 3a7ad H3
Pa3IMYHBIX OTPACJIEN 3HAHUU U PEATTbHOU KU3HU;

NPUMEHSTH MPUOIKEHHBIE BBIUMCICHUS, IPABUIIA OKPYTIIEHUS, IPUKUIKY U
OIICHKY pe3yJIbTaTa BbIYMCICHUN;



CBOOOZHO OMNEpUpPOBATh TIOHSATHEM: CTENEHb C IENbIM I[OKa3aTeleM,
WCITOJIB30BATh MOAXOSIIYI0 (hOpPMY 3aMUCH TEUCTBUTEIBHBIX YHCEIN IS PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX;

CBOOOJIHO OIEpUPOBATh MOHITHEM: apU(PMETUUYECKUNH KOPEHb HATypaJlbHON
CTEIICHH;

CBOOOHO ONEPUPOBATH MOHATHUEM: CTETNICHb C PAIIMOHATBHBIM MIOKA3aTEeNIEeM;

CBOOOJTHO OIEPUPOBATh TOHATHSAMU: JOrapudM 4dYHCiIa, IACCATUYHBIC U
HaTypaJbHbIE JIOTapU(PMBbI;

CBOOOJIHO ONEPUPOBATH MOHATUSIMU: CHUHYC, KOCMHYC, TAHT'€HC, KOTAHI€HC
YUCJIOBOTO apryMEHTa;

OIIEPUPOBATH MOHATUSIMU: APKCUHYC, aPKKOCHUHYC M APKTAHT€HC YHMCIOBOIO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJITHO OINEpUPOBATh MOHATUSIMU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCHUJIbHBIE YPABHEHUS U YPABHEHUSI-CIIC/ICTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

NPUMEHSATh PA3IUYHBIC METOABl PEIICHHs] PalUOHATBHBIX U JAPOOHO-
pallMOHANIbHBIX YPaBHEHWH, MPUMEHSITh METOJ HWHTEPBAIOB JUIsl PEUICHUS
HEPABEHCTB;

CBOOOJIHO OIEpPUPOBATH MOHATUSIMU: MHOTOWIEH OT OJHOW IEepEeMEHHOH,
MHOTOWICH C TenbiMi KOd(DPUIMeHTaMu, KOPHH MHOTOYJICHAa, NPUMEHATH
JI€JIEHNE MHOTOYJIEHA HA MHOTOYIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
ISl pELIEHUs 3a/1a4;

CBOOOJTHO OMEPUPOBATH MOHATUSIMU: CHUCTEMa JIMHEWHBIX YpaBHEHUH,
MaTpula, ONPEACIHUTENb MATPUIBI 2 X 2 W €ro TIeOMETPUYECKHH CMBICI,
UCIIOJb30BaTh CBOWCTBA OMpPEAENUTENSE 2 X 2 JJisl BBIYMCIICHUS €ro 3HauyeHWs,
NPUMEHSTh ONPEACIUTENN Ui PEIICHUS] CUCTEMbl JIMHEUHBIX YpaBHEHHI,
MOJEIUPOBATh PEANBHBIE CUTYAIIMU C OMOIIBIO CUCTEMBI JINHEWHBIX YPABHEHHUI,
UCCIIE0BATh IOCTPOEHHBIE MOJEIHM C IOMOIIBI0 MaTpULl U ONPENEIIUTEIICH,
WHTEPIIPETUPOBATH NMOTYUYECHHBIN pe3yJbTarT;

UCIIONIb30BaTh CBOWCTBA JIEUCTBUH C KOPHSAMU JJs MPeoOpa3oBaHUS
BBIPAKEHNN;

BBITIOJIHATH MPE0Opa30BaHMs YHCIOBBIX BBIPAXKEHUH, COJIepKAIIUX CTEIEHHU C
palMOHAIBHBIM I10KA3aTEIIEM;

MCMOJIb30BaTh CBOWCTBA aorapudmoB TUISL npeodpa3oBaHus
Jorapu(MUYECKUX BBIPAKCHHI;

CBOOOJIHO ONEPUPOBATH MOHATHSMU: HppallMOHANbHBIC, MOKa3aTeJIbHbIE WU
jgorapuMUUYECKHe YpaBHEHHUS, HAXOAUTh UX PEIICHHS C TOMOIIbBIO PABHOCUIIbHBIX
MIEPEXO0/I0B WIIA OCYIIECTBIISASI IPOBEPKY KOPHEH;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUECKUe (HOPMYIIbI sl IPeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKECHU;

CBOOOJHO OINEpPUPOBaTH MOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OpUMEHSATh HeoOXoauMble  (QOPMYNbl Ui pEIHICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX yPaBHEHMIA;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe aiureOpbl, COCTABIATH
BBIPQXEHUS, ypaBHEHHUS, HEPABEHCTBA IO YCJOBHMIO 3aJayH, MCCIEIOBATh
MOCTPOEHHBIE MOJIETIH C UCIIOIb30BAHUEM allliapara anreopsl.

DyHKUMM U TPaPuKu:

CBOOOJTHO OMEpPUPOBATh MOHATUAMU: (DYHKIHSI, CIOCOOBI 3a1aHusl (QYHKIINY,
B3aMMHO OOpaTHble (GYHKIUH, KOMOO3UIMS (yHKUMNA, TpapuK QyHKIHH,
BBITIOJIHSATH 3JIEMEHTAapHBIE MTPe0Opa3oBaHus rpadUKoB PyHKINIH;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMHU: OOJIACTH ONpEIENICHUS] U MHOMKECTBO
3Ha4eHU! QYHKIMHU, HYJIU GYHKIIMU, TPOMEXYTKU 3HAKOTIOCTOSHCTBA;

CBOOOZHO OMNEpUPOBATH TMOHATUSAMHU: UYETHBIE W HEYETHbIE (QYHKIUH,
nepuoanyueckre QyHKINU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIH, MAaKCUMYMBI U
MUHUMYMbI (DyHKIIMM, HaumOoJblllee M HaUMEHbIlee 3HaueHue (yHKUMU Ha
IPOMEKYTKE;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: CTETIEHHAs] (PYHKLUS C HATypaJbHBIM U
LENbIM TOKa3zaTeaeM, rpapuK CTENEeHHOW (PYHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresnemM, rpa@uk KOpHsS Nn-0il CTeNeHM Kak (PYHKIHMHM OOpaTHOW CTENeHU C
HATypaJbHBIM I10Ka3aTeleM;

ONepUpOBaTh TMOHATUSIMH: JIMHEHHas, KBaJpaTHUHAs M JpOOHO-TUHEHHas
(yHKLINY, BHITIOJIHSTD 3JIEMEHTAPHOE MCCIIeI0BaHUE U IIOCTPOCHUE UX TPa(UKOB;

CBOOOZHO OIEpUpPOBaTh MOHATUSAMU: IOKa3aTelbHas M Jorapudmuueckas
(GyHKIIMM, UX CBOMCTBa M TpauKd, HCHOIb30BaTh UX TpauKu A pelIeHus
YPaBHECHU;

CBOOOJTHO OMNEPUPOBATh MOHATUSAMHU: TPUTOHOMETPHUYECKAs OKPYKHOCTb,
oTpezieNieHue TPUTOHOMETPUUECKUX (DYHKIIUN YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku  (YyHKUUH JUIS  HCCIEAOBAHUA TMPOIECCOB H
3aBHCHMOCTEH NpU pelIeHUH 3a7ad U3 JPYTHX Y4eOHBIX MPEAMETOB U peajbHOU
KHU3HH, BBIpaXXaTh GOpMyIaMU 3aBUCUMOCTH MEKAY BEIMYMHAMU;

Hauana MaTeMaTH4eCKOro aHAIN3Aa:

CBOOOZHO OMEpUpPOBaTh MOHATHIAMH: apuUPMETHUECKas U TeOMETpUYecKas
nporpeccusi, 06CKOHEUHO yOBbIBAIOIIasi T€OMETpUYECKasi MPOrpeccHsi, TMHEWHBIN 1
AKCTHIOHEHIMATIBHBIN poCcT, opMysa CIOKHBIX MPOLUEHTOB, UMETh IPEICTaBICHHE
0 KOHCTAaHTE;

UCTOJIb30BaTh NPOTPECCUU NSl PEUIeHUs peajbHBIX 3a/ad IMPHKIATHOTO
Xapakrepa;



CBOOOJHO OMEPUPOBATH MOHATHIMHU: TOCIEI0BATENBHOCTD, CIIOCOOBI 3aaHUS
MOCIIEI0BATEIbHOCTEH, MOHOTOHHBIE UM OTpPaHHUYEHHBIC IOCIIEI0BATEIILHOCTH,
NOHMMATh OCHOBBI 3apOXKACHHMS MAaTeMaTHYeCKOro aHajin3a KakK aHalu3a
OECKOHEYHO MaJlbIX;

CBOOOJIHO OIEpUPOBATh TOHSITHSMU: HENpPEPbIBHbIE (YHKIHMH, TOYKHU
pa3pbiBa rpaduka PyHKIIMH, aCUMIOTOTHI rpaduka QyHKIHNH;

CBOOOZHO OMEpUPOBATH MOHATHEM: (DYHKLHS, HENpPEephIBHAs Ha OTPE3KeE,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX QYHKIUN JUIsl pELISHUs 3a]1ay;

CBOOOJTHO OINEpUpOBaTh MOHITUSMHU: TIepBas U BTOpask IPOU3BOIHbBIC
byHKIMY, KacaTenbHas K rpaduky GyHKIUU;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBbI, IPOU3BEACHUSI, YACTHOTO U KOMIIO3HUIIMH
NBYX (DyHKITUH, 3HATH TPOU3BOAHBIC AIIEMEHTAPHBIX (PYHKITUN;

UCIIOJIb30BaTh T€OMETPUUECKUN M (DU3UYECKUH CMBICI MPOU3BOJIHON ISt
penieHus 3aaay.

MHokecTBa M JIOTHKA:

CBOOOAHO  OMEpPUPOBATh TMOHATHUSMU: MHOXKECTBO, ONEpALUUd  HaJ
MHO>KECTBaMU;

UCITI0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar Jjisl ONMUCAHUS peabHbIX
MPOLIECCOB U SBJICHUM, IPU PELICHUH 3a]1a4 U3 APYTUX YYeOHbIX MPEAMETOB;

CBOOOZHO OIMEpPUPOBATh MOHATUSAMU: ONpEACIICHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBUE, CBOIICTBO MaTeMAaTUYECKOTO 00BEKTA, TOKA3aTEIbCTBO, PABHOCUIILHBIC
ypaBHEHUS U HEPABEHCTBA.

K konmy oOyuenuss B 11 kJjacce oOyyarIUiics MOJYYUT CIIEIYIOIINE
IpEeAMETHbIE PE3yJIbTaThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTeMaTHYECKOrO aHAJIU3ax»:

Yucsia ¥ BIYMCICHUSA:

CBOOOJTHO ONEPUPOBATH TMOHATUSAMHU: HATypalbHOE U LIE€J0€ YHUCIIO,
MHOKECTBA HATYypaJIbHBIX M LEJbIX YUCEN, MCIOJIb30BaTh MPU3HAKU JEIMMOCTU
uensix yncen, HOJ[ u HOK HaTypanbHBIX 4Kcesn A peleHus 3a1ay, IPUMEHATh
anroput™m EBkinna;

CBOOOZHO OIEpUpPOBaTh TMOHSATHEM OCTaTka IO MOJIYJIO, 3alUChIBATh
HATypaJbHbIE YKCIIA B PA3JIMYHbBIX MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS;

CBOOOJITHO OMNEPUPOBATH TMOHATUSIMHU: KOMIUIEKCHOE YMCIO UM MHOXKECTBO
KOMIUIEKCHBIX YHCEJ, MPEACTABIATh KOMIUIEKCHBIE YWCa B airedpandyeckon u
TPUTOHOMETPHUUECKOI (hopMe, BBIMOJIHATH apu(PMETUUECKUE ONEpPAli ¢ HUMU U
M300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOMHO OMEPUPOBATh MOHATUSAMH: HpPpALMOHATIbHBIE, MOKa3aTeIbHbIE U
jgorapu(MHUUECKHe HEPAaBEHCTBA, HAXOAUTh UX PELICHUS C  TOMOIIBIO
PaBHOCHUJIbHBIX MEPEXOJIOB;

OCYHIECTBJISITh OTOOpP KOpHEH TMpU pEIIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CBOOOZHO OMNEpPUPOBATH TMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHSATh  HeoOXoawmbie  (HOpPMyNBI I PENICHWs] OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMH: CUCTEMAa U COBOKYIMHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMbBI U CUCTEMBI-CIEACTBUS, HAXOAUTh PELICHUS
CHCTEMBI U COBOKYIHOCTEUW PAllMOHAIBHBIX, UPPALHOHAIBHBIX, [TOKA3aTEIbHBIX U
JorapuMUYECKNX YpaBHECHUIN 1 HEPABCHCTB;

perarb palHOHAIIbHbIE, UppaLMOHAJIbHBIE, MOKa3aTeJbHBIE,
jgorapuMUYecKue U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
cozepIKaIle MOIYJIU U TapaMeTphl;

MPUMEHSTH TpaduuecKre METObI ) PEIICHHs] YpaBHEHUH M HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ IIapaMeTpaMy;

MOJICJIMPOBATh peajbHblEe CUTyallMd Ha s3bIKE alredpbl, COCTaBJIATh
BBIPDAKEHUS, YPABHEHUS, HEPABEHCTBA M HMX CHUCTEMBI IO YCIIOBHIO 3aJadyd,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENM C HCIOJb30BAHUEM ammapara aireOpsl,
VHTEPIPETUPOBATH MTOTYUYEHHBIN PE3YJIbTAT.

DyHKUMM U TPaPuKu:

CTpOUTh Tpaduku KOMIO3UUMK GYHKUMUA C TMOMONIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAHUS U CBOMCTB KOMIO3UIIUU ABYX (DYHKIIHIA;

CTPOUTh TEOMETPUYECKHEe 00pa3bl YpaBHEHHMH M  HEPaBEHCTB Ha
KOOPJMHATHOM IUIOCKOCTH;

CBOOOJIHO  OMEpUpOBaTh MOHATUSAMU: TpadUKd TPUTOHOMETPUUYECKHUX
byHKIU;

OpUMEHATh (GYHKIUUA JJII MOJCIMPOBAHUS W HWCCIEAOBAHUS PeaJbHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4eCcKOro aHaJmn3a:

UCITOJIb30BATh MPOU3BOHYIO JIJISl UCCIIEOBAaHUS (PYHKIIMA HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HAXOJIUTh HAMOOJbIIEe U HAUMEHBIIIEE 3HAYCHHS (DYHKITMU HETPEPHIBHOW Ha
OTpE3KE;

UCIIOJIb30BaTh MNPOU3BOAHYIO JUISI HAXOXKACHUS HAWJIY4IlEr0 PELICHUS B
NPUKIAIHBIX, B TOM YHUCJIE COLUUAIBbHO-JKOHOMHYECKHX, 3aJadax, i
OTpeNIeJICHUs CKOPOCTH M YCKOpPEHHUs IMpollecca, 3aJaHHOro (opMmysol wiu
rpaduxom;



CBOOOAHO ONEpUpoBaTh TMOHATUAMHU: TEepBOOOpa3Hasi, OMPEACIEHHBIH
UHTETpall, HaXOAWUTh NEPBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIMA W BBIYUCIATH
uHTerpan no gopmyne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IN THIOCKUX (GUTYp U 0OBEMBI TEll C TOMOUIbIO HHTETPAaa;

UMETh IMpPEJCTaBIeHNEe O MaTeMaTHYeCKOM MOJAETUPOBAHUM Ha TpUMeEpe
cocTaBiieHUs nupepeHnanbHbIX YpaBHEHUM;

peliath MpUKJIaJHbIe 3a7a4d, B TOM YHUCIE COLUATbHO-?KOHOMUYECKOTO U
¢u3nUecKoro xapakrepa, CpeJICTBAMUA MaTEMaTHYECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne HanmeHoBaHMe pa3/iesioB U TeM DyiekTpoHHbBbIE (IU(POBbIE)
KonTtpoabHbie
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIC peCypChl
padoThI
MHOK€eCTBO AENCTBUTEIBHBIX YU CEN.
| Muorounensl. PannoHanbHble ypaBHEHUS U 24 1 https://resh.edu.ru/
HepaBeHCTBA. CUCTEMBI JIMHEUHBIX https://skysmart.ru/
ypaBHEHUU
) Oynkuuu u rpapuku. CreneHHas QyHKIHS ¢ 12 | https://skysmart.ru/
LIEJIBIM [TOKa3aTeJIeM https://resh.edu.ru/
I1 !
3 okazarenbHas pyHkuus. [lokazarenbHbie 10 1 hitps//skysmart.ru/
YpaBHEHUSA
4 Apudmernueckuii KOpeHb N-0il CTENEHH. 15 1 https://skysmart.ru/
HppanuoHaibHbie ypaBHEHUS https://resh.edu.ru/
5 Jlorapudmuueckast QpyHKIUS. 13 | https://skysmart.ru/
Jlorapugmuueckue ypaBHEHUS https://resh.edu.ru/
TpuroHomeTpuyeckue BoIpaKeHUs 1 https://skysmart.ru/
6 22 1
YpaBHEHUS https://resh.edu.ru/
7 [TocnenoBaTenbHOCTH U IPOrPECCUN 10 1 hrtps/ishysmart.ruf
a porp https://resh.edu.ru/
https://skysmart.ru/
8 HenpepwiBabie pynkiuu. [Tpoussognas 20 1 hits://resh.cdu.ru/
[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS https://skysmart.ru/
9 N 5 2
3HAHUM https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10




11 KJIIACC

KoanuyecTBO 4acoB

Ne HanmeHoBaHMe pa3/ieioB U TeM DyiekTpoHHbBbIE (IU(POBbIE)
KonTtpoabHbie
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PecypChl
padoThI
| HccnenoBanue QyHKIMI ¢ TOMOIIBIO ” | https://skysmart.ru/
MIPOU3BOAHOMN https://resh.edu.ru/
https://skysmart.ru/
2 [lepBooOpasHas u UHTETpa 12 1 hitps://resh.cdu.ru/
3 I'paduku TpuroHOMETpUUECKUX (PYHKITHIA. 14 | https://skysmart.ru/
TpuronomeTpuyeckre HEpaBEHCTBA https://resh.edu.ru/
4 Hppanuonaibuble, IOKa3aTeIbHbIE U 24 1 https://skysmart.ru/
norapudMuuecKre HEPaBeHCTBA https://resh.edu.ru/
https://sk t.
5 KommiekcHble uncna 10 1 Pkt
https://resh.edu.ru/
6 HatypanbHble u nienble gncia 10 1 hrtpss/fshysmart.ruf
yp 1 https://resh.edu.ru/
Cucremsbl pauMOHaIbHBIX, UPPALMOHATBHBIX
7 NOKa3aTeIbHBIX U JIOTapu(HMUIECKUX 12 1 hitpafihysmant.f
N P https://resh.edu.ru/
ypaBHEHUU
8 3anauu ¢ mapaMeTpaMu 16 1 hitpafihys !
A p p https://resh.edu.ru/
[ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3aIUs https://skysmart.ru/
9 - 16 2
3HAHUU https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 136 10




ITIOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne n/m

Tema ypoka

KoanuyecTBO 4acoB

Bcero

JaTa nzydyeHus

1 MHo3kecTBO, Onepaliy HaJl MHO>)KECTBAaMHU U UX CBOMCTBA 1 04.09.2023

2 Huarpammsl Ditnepa-Benna 1 04.09.2023
H HNMCHCHHUEC TCOPCTUKO-MHOXCCTBCHHOI'O allriapara aJis

3 P P pata i 1 06.09.2023
pelieHus 3a1a4
Parnmonansuble ynciaa. OOBIKHOBEHHBIE U JECATUYHBIE IPOOH,

4 1 A P | 06.09.2023
MPOIICHTHI, OECKOHEYHBIC TIEPUOTUUECKHIE TPOOH
Panumonansabie uncina. OOBIKHOBEHHBIE U JECATUYHBIE APOOH,

5 5 A AP | 11.09.2023
MPOIICHTHI, OECKOHEYHBIC TIEPUOTUUECKHIE TPOOH
H NMCHCHUC O6eﬁHH OLCHTOB 1JId PCHICHUA ITPUKJIIAIHBIX

6 P AP pott AP puictan 1 11.09.2023
3a1ay4
[TpuMmenenue apoOeii U IIPOLIEHTOB I PELMIEHUS IIPUKIIAHBIX

7 P P pot AP prician | 13.09.2023
3a7a4

efICTBHTeJ’IBHBIe qucia. Pa MOHAJIBHBIC U U AlIUOHAJILHLIC

8 A . Ppatt | 13.09.2023
yucia

9 Apudmerndeckre onepanuu ¢ JeCTBUTEIbHBIMU YUCIAMHU 1 18.09.2023

10 Moaynb IEMCTBUTENBHOTO YHCIIA U €r0 CBOMCTBA 1 18.09.2023
[IpubnamkEHHbIE BEIUUCICHNS, IIPABUJIa OKPYIIICHUS, IPUKUIKA

11 P pa 24 PHIAA 1 20.09.2023
1 OILICHKAa pe3yﬂbTaTa BBIYHUCIICHUN
OCHOBHBIE METOBI PELICHUS LEIBIX U IPOOHO-PALMOHATBHBIX

12 > MCTOARI P i ApODHO-pa | 20.09.2023
ypaBHEHHI U HEPABCHCTB
OCHOBHBIE METOBI PELICHUS LEIBIX U IPOOHO-PALMOHATBHBIX

13 APLP i ApODHO-pal | 25.09.2023

YpaBHEHU U HEPABEHCTB




OcHoBHBIC MCTOJbI pCHICHUSA LCIIBIX U I[pOGHO-paI_II/IOHaHBHBIX

14 5 25.09.2023
YpaBHEHUI U HEPABEHCTB
MHoro4jeHsl OT OJHOU nepeMeHHoU. J[eJIeHre MHOro4iIeHa Ha

15 g P a 27.09.2023
MHOT'OWIEH C ocTaTKoM. Teopema besy

16 MHorounensl ¢ 1eiasiMu ko3¢ unnenramu. Teopema Buera 27.09.2023

17 Pemenue cucrem JIMHEHHBIX ypaBHEHUI 02.10.2023

18 Pemenue cucrem TMHEHHBIX YpaBHEHHI 02.10.2023
Matpuiia cucTeMsl JIMHEWHBIX ypaBHeHUN. OnpenennTenb

19 MaTpHUILBI 2X2, €r0 FEOMETPUUECKHI CMBICI U CBOWCTBA; 04.10.2023
BBEIYMCJICHHE €0 3HAUYECHUS
Onpenenurens MAaTPUIBI 2X2, ero TeOMETPHYECKUI CMBICH U

20 pel pHit P 04.10.2023
CBOMCTBA; BEIUUCIIEHUE €0 3HAUYECHU
IIpumenenne onpeaeIuTeNs I PEIIEHUST CUCTEMEI JIMHEHHBIX

21 P e onpen AP 09.10.2023
ypaBHEHUI
Pentenue npukiagHbIX 3a7a4 ¢ IIOMOIIBIO CUCTEMBI TMHESHHBIX

2 npHIIan s - 09.10.2023
YpaBHEHUI
Pemntenue npukiagHbBIX 3a7a4 ¢ IIOMOIIBIO CUCTEMBI TMHEHHBIX

23 npHiial A - 11.10.2023
ypaBHEHUM
KourponsHas padora: "PanuoHansHble ypaBHEHUS 1

24 P p HHo! ypapie! 11.10.2023
HepaBeHCTBa. CUCTEMBI JIMHEWHBIX YPaBHEHUM
OyuKIM, CII0COOBI 3aIaHU KInd. B3auMHO 0OpaTHBIE

25 Y AAHIA QyHKL P 16.10.2023
byakunn. Kommnosurus ¢yHKmit
I'papux KIUH. DJIEMEHTApHEIE IPe00pa3oBaHus rpaduKoB

26 pacpu i PHbIE PEODP pac 16.10.2023
byHKIII
O0acTh onpeneneHnss 1 MHOKECTBO 3HAYECHUI KIAH.

27 pel Pynru 18.10.2023
Hymu ¢ynkuu. [TpomexxyTku 3HaK MOCTOSTHCTBA
YETHpIe U HEYETHRIC knuu. Ilepuogndyeckne GyHKIINUU.

28 Pynicu pron Pynien 18.10.2023

[TpomexyTKH MOHOTOHHOCTH (PYHKITUH




MaxkcumyMmbl 1 MUHUMYMBI pyHKIMH. Hanbonbiee u

29 23.10.2023
HauMeEHbIIIee 3HaYeHUE PYHKIIMU Ha IPOMEXKYTKE

30 Jlunelinas, KBaJpaTu4Has U IpOOHO-TUHEWHAS PYHKIIUU 23.10.2023

a1 BHGMGH”EapHOG UCCIIeIOBaHUE U MTOCTPOCHUE I'PaUKOB ATUX 75.10.2023
byHKIHI

1 3neMeHEapH06 UCCIIeIOBAaHHUE U TIOCTPOCHUE TPAPUKOB ITUX 75.10.2023
byHKIII

33 CreneHsb ¢ LIEIBIM IToKasaTeneM. buaom HrroTona 06.11.2023

34 Crenens ¢ 1enbM nokasareneM. bunom Herotona 06.11.2023

35 CTeneHVHa;I (GyYHKIUS C HaTypalIbHBIM U IIEJIBIM [T0Ka3aTesIeM. 08.11.2023
E¢ cBoiicTBa u rpaduk

36 KOHTpO:ILHaﬂ pabora: "Crenennas ¢pyakuus. E€ cBolicTBa n 08.11.2023
rpaduk

37 Appi(bMeaneCKHH KOPEHb HATypaJIbHOW CTETIEHU U €ro 13.11.2023
CBOHCTBa

18 ApI/\I’(l)MeTI/I‘IeCKI/II/I KOpEHb HaTypalbHON CTETIEHH U €r0 13.11.2023
CBOHCTBa

39 [IpeoOpa3oBaHus YMCIOBBIX BhIPAKEHHM, COIEPIKALIIX 15.11.2023
CTETEeHU U KOPHU

40 [TpeoOpa3oBaHus YUNCIOBBIX BBIPAXKECHUHN, COACPIKAIINX 15.11.2023
CTENEHU U KOPHU

41 [IpeoOpa3oBaHus YMCIOBBIX BhIPAKEHUM, COIEpPIKaLIIX 20.11.2023
CTETIEHU U KOPHU

42 WppatmonanbHble ypaBHeHI/IiI. OCHOBHBIE METOBI PELICHUS 20.11.2023
UppalMOHANIbHBIX ypaBHEHUN

43 HppaunonansHbie ypaBHeHUs1. OCHOBHBIE METO/IbI PEIICHUS 9 11.2023

UPPALMOHAIIBHBIX YPABHEHUU




WppanmonansHble ypaBHeHNUs. OCHOBHBIE METO/IbI PELLICHUS

44 _ 1 22.11.2023
UppalMOHANIbHBIX ypaBHEHUN

45 PaBHOCHmv,HHe Hepexo/ibl B PELICHUH UPPAlMOHATIBHBIX 1 27 11.2023
ypaBHEHHA

46 PaBHOCI/IJ'IEHBIe NEePEXO/Ibl B PEIICHNU UPPALIUOHATIBHBIX | 27 11.2023
ypaBHEHHI

47 PaBHOCI/IJIEHBIe Hepexo/ibl B PELICHUH UPPAlMOHATBHBIX 1 20.11.2023
ypaBHEHHI

43 PaBHOCHmv,HHe Hepexo/ibl B PELICHUH UPPAIMOHATBHBIX 1 20.11.2023
ypaBHEHHA

49 CBOI/ICTBil 1 Tpad UK KOpHS N-OW CTEMEeHU KaK (QYHKIMH | 04.12.2023
0oOpaTHOM CTENEHU C HaTypajIbHbIM MTOKa3aTeleM

50 CBOI/ICTBf. U rpaduK KOpHS N-0# CTENeH! Kak QyHKIUU | 04.12.2023
00paTHOM CTENEeHH ¢ HAaTypaJIbHbIM MTOKa3aTeIeM

51 KonrtponsHas padora: "CBoiicTBa u rpa'('bmc KOpHsI n-oi | 06.12.2023
crenenu. VppanroHaibHble YpaBHEHUS

52 CremneHb ¢ palliOHAIBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1 06.12.2023

53 Crenenb ¢ pallMOHAIBHBIM MOKa3aTeIeM U €€ CBOMCTBA 1 11.12.2023

54 CreneHb € pallMOHAIBHBIM NTOKA3aTeNIeM U €€ CBOMCTBA 1 11.12.2023

55 [TokazarenpHas QpyHKIHs, €€ CBOMCTBA U Tpaduk 1 13.12.2023

56 Hcnons3oBanne rpaduka GyHKIIUN Ul peISHUs ypaBHEHUH 1 13.12.2023

57 Hcnonb3oBanue rpaduka GyHKIMK 1S peIeHUs] ypaBHEHUH 1 18.12.2023

58 [TokazarenbHble ypaBHeHI/IfI. OCHOBHBIE METOBI PELICHUS | 18.12.2003
MOKa3aTeIbHBIX YPaBHEHUN

59 [TokazarenbHble ypaBHeHI/IiI. OCHOBHBIE METOBI PELICHUS | 20.12.2023
MOKa3aTeIbHbIX YPABHEHUM

60 ITokazarenbHble ypaBHEHUSA. OCHOBHBIE METOABI PELICHUS 1 20.12.2023




IIOKA3aTeNIbHBIX YPAaBHEHUHN

Kontponbnas padota: "[lokazarensHas QyHKIIHS.

61 . 1 25.12.2023
Iloka3aTenbHble ypaBHEHUS

62 Jlorapudm uncna. CBoiicTBa morapupma 1 25.12.2023

63 Jlorapudwm uucna. CpoiicTa jorapupma 1 27.12.2023

64 Jlorapudm uncna. CoiicTBa morapupma 1 27.12.2023

65 JlecATUYHBIE U HATypaJIbHbIE JTOTapH(PMbI 1 08.01.2024

66 JlecsaTHYHBIC U HATYpAJIbHBIC JOTaPU(PMBbI 1 08.01.2024

67 [IpeoOpa3oBaHue BBIPAXKEHHA, COACPIKALINX JIOTAPU(MBI 1 10.01.2024

68 [IpeoOpazoBanme BeIpaXEHUH, CONEPKAIINX JTOTapUPMbI 1 10.01.2024

69 [IpeoOpazoBaHue BEIpaXEHUH, COAECPKAMINXK JTOTAPHPMBI 1 15.01.2024

70 Jlorapudmudeckas ¢pyHkmus, e€ cBoiicTBa u rpaduk 1 15.01.2024

71 Jlorapudmuueckas pyHKIus, €€ CBOHCTBA U Tpauk 1 17.01.2024

72 Hcnons3oBanne rpaduka GyHKIIUN sl peICHUs ypaBHEHUH 1 17.01.2024

73 Ucnons3oBanne rpaduka GyHKIIUN sl peICHUs ypaBHEHUH 1 22.01.2024

74 Jlorapudpmuueckue ypaBHeHI/IiL OCHOBHBIE METO/IbI PEILICHHS 1 2 01.2004
norapuMUYECKUX ypaBHEHUN

75 Jlorapudmuueckue ypaBHeHI/IfI. OcHOBHBIE METObI PELICHUS | 24.01.2024
Jorapu(MUUECKUX ypaBHEHUN

76 Jlorapudmuueckue ypaBHeHI/IiL OCHOBHBIE METO/IbI PEILICHHS 1 24.01.2004
norapuMUYECKUX ypaBHEHUN

77 PaBHOCHmV,HHe MEPEXO/IbI B PEIICHUH JIOTapU(PMUUECKUX 1 20.01.2004
ypaBHEHHH

73 PaBHocpIm:HLIe MEePEXO/Ibl B PEIICHUH JOrapu(PMUUECKUX | 20.01.2004
ypaBHEHHI

79 KonTpomnbHas padora: "Jlorapudmudeckas GyHKIUS. | 31.01.2004

Jlorapudmuueckue ypaBHeHUs"




80 CuHyc, KOCUHYC, TAHT€HC U KOTAHI'€HC YHCIIOBOTO apryMEeHTa 1 31.01.2024
81 Cunyc, KOCMHYC, TAHT'€HC M KOTAaHT€HC YHUCJIOBOTO apryMeHTa 1 05.02.2024
82 ApKcHHYC, apKKOCUHYC U apKTaHI€HC YHUCIOBOIO apryMeHTa 1 05.02.2024
83 ApKCHUHYC, apKKOCHUHYC 1 apKTAHT€HC YHCIIOBOTO apryMEHTa 1 07.02.2024
84 Tpuronomerpudeckas 0pr>KH(30TI>, onpeeIcHue | 07.02.2024
TPUTOHOMETPUYECKUX (HYHKIIMHA YUCIOBOTO apryMeHTa
25 Tpuronomerpudeckas Opr)KH(jCTB, onpeerIeHue | 12.02.2004
TPUTOHOMETPUIECKHX (DYHKIUI YHMCIOBOTO apryMeHTa
86 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 12.02.2024
87 OCHOBHBIE TPUTOHOMETPUIECKUE POPMYIIBI 1 14.02.2024
88 OcCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI 1 14.02.2024
89 OCHOBHBIE TPUTOHOMETPUIECKUE POPMYIIBI 1 19.02.2024
90 [IpeobpazoBaHUe TPUTOHOMETPUUYECKUX BBIPAKEHUIN 1 19.02.2024
91 [IpeobOpazoBaHye TPUTOHOMETPUUYECKUX BBIPAKECHHI 1 21.02.2024
92 [IpeobpazoBaHUe TPUTOHOMETPUUYECKUX BBIPAKEHUIN 1 21.02.2024
93 [IpeobOpazoBanye TPUTOHOMETPUUYECKUX BBIPAKECHHIN 1 26.02.2024
94 Pemienue TpuroHOMETPUYECKUX YPAaBHEHU I 1 26.02.2024
95 Pemienue TpuroHoMeTpUYECKUX YpaBHEHUN 1 28.02.2024
96 Pemienue TpuroHOMETPUYECKUX YPAaBHEHU I 1 28.02.2024
97 Pemienue TpuroHOMETpUYECKUX YpaBHEHUI 1 04.03.2024
98 Pemienue TpuroHOMETPUYECKUX YPAaBHEHUI 1 04.03.2024
99 Pemienue TpuroHOMETpUYECKUX YpaBHEHUI 1 06.03.2024
100 Perienre TpUroHoMeTpUUECKUX YpaBHEHUM 1 06.03.2024
101 Kontponbnas pabora: "TpI/IFOHOI\/'['eTpI/I‘IeCKI/Ie BBIPAKECHHS U | 11.03.2004
TPUTOHOMETPUYECKHE YPABHEHUS
102 ITocnenoBaTeILHOCTH, CIIOCOOBI 3aIaHUS 1 11.03.2024




MOCIeN0BaTeNbHOCTEN. MeTo MaTeMaTHYeCKOU HHAYKIIUA

MOHOTOHHBIC U OI'paHUYCHHBIC MMOCICAOBATCIILHOCTH.

103 1 13.03.2024
Hctopus ananuza 6€CKOHEUHO MaJIbIX

104 Apudmerrdeckast Iporpeccus 1 13.03.2024

105 I'eomeTpuueckas nporpeccus 1 18.03.2024

106 beckoneuHno yObIBaroIIast reOMETpUIECKast IPOTPECCHUs 1 18.03.2024

107 CymMma 6eckoHeuHO yOBIBaOIIEH reOMeTpUIEeCKOM MPOrpeccuu 1 20.03.2024

108 JIMHENHBIN U SKCIOHEHIMATIbHBIN pocT. Yncno e. Popmyna | 20.03.2004
CJIOKHBIX TPOLIEHTOB

109 JInHEeNHBIN U 3KCIIOHEHIMaNbHBIN pocT. Uucino e. opmyiia | 03.04.2024
CJIOKHBIX TPOLIEHTOB

110 Hcnonp30BaHne NpOrpeccuy s peLIeHUs pealbHbIX 3a/1a4 | 03.04.2024
IIPUKJIAHOTO XapaKTepa

111 Kontponbras padota: "[locinenoBareabHOCTH U IPOTPECCHH " 1 08.04.2024

112 HenpepbiBHBIE QYHKIIMU U UX CBOICTBA 1 08.04.2024

113 Touka pa3psiBa. ACUMOTOTHI TpadUKOB HYHKIIHI 1 10.04.2024

114 CBoiicTBa (hyHKIMI HEPEPHIBHBIX HA OTPE3Ke 1 10.04.2024

115 CaoiicTBa GyHKIIUI HETIPEPHIBHBIX HA OTPE3KE 1 15.04.2024

116 Meroa UHTEPBAJIOB JUIsl PELIECHUS HEPABEHCTB 1 15.04.2024

117 Meto HHTEPBAIOB JJIs PEIICHUSI HEPABEHCTB 1 17.04.2024

118 Meroa UHTEPBAJIOB JUIsl PELICHUS HEPABEHCTB 1 17.04.2024

119 [IpuMeHeHne CBOWCTB HENIPEPBIBHBIX (DYHKIMN JJIS1 pEIICHUS | 2 04.2024
3a1a4

120 [IpuMeHeHne cBOWCTB HEMPEPHIBHBIX (DYHKITUI JIs1 PEIICHUS | 2 04.2004
3amaqy

121 [lepBast 1 BTOpast Npou3BOIHbIC PYHKLIUU 1 24.04.2024

122 Onpenenenne, reOMETPUUECKUNA CMBICIT TPOU3BOIHOM 1 24.04.2024




123 Onpenenenue, GU3NUECKUI CMBICIT POU3BOJHOM 1 29.04.2024

124 VYpaBHeHHe KacaTeabHOU K rpaduky GyHKINN 1 29.04.2024

125 VYpaBHeHHE KacaTeNbHOU K TpaQuKy GyHKIUN 1 06.05.2024

126 [Tpon3BoiHBIE ANIEMEHTAPHBIX (YHKIUN 1 06.05.2024

127 [Ipon3BoIHbIE AIEMEHTAPHBIX (PYHKIIHIA 1 09.01.2024

128 HponsB(zz[Hasl CYMMBI, IIPOU3BEICHUS, YACTHOTO U KOMITO3UIIHH 1 09.01.2024
byHKIII

129 HpomB(zz[Haﬂ CYMMBI, IPOU3BE/ICHUS, YACTHOIO U KOMITO3ULIMH | 13.05.2004
byHKIMI

130 HponsBczz[Hasl CYMMBI, IIPOU3BEICHUS, YACTHOTO U KOMITO3UIIHH 1 13.05.2004
byHKIMI

131 KonrtponsHas pabdora: "[IpouzBoanas” 1 15.05.2024

132 'IVIOBTopeHI/Ie',' 000011IeHHEe, cUcTEMAaTH3allUs 3HAHNI: | 15.05.2004

YpaBHeHus

133 Bxopanast kouTponsHas pabota no auauu PLIPO 1 20.05.2024

134 [IpomexxyTouHast ATTecTanus 1 20.05.2024

135 MonuTopunrosas padora Nel 3a 1 nmomyrozaue no auauu PLIPO 1 22.05.2024

136 MonuTtopunrosas padbora Ne2 o smauu PI[PO 1 22.05.2024

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




11 KJIIACC

KoanuyecTBO 4acos

Ne n/m Tema ypoka JaTa usyuyenust
Bcero

ITpnMeHenne mpou3BOAHON K HCCIEIOBAHUIO KIIUH Ha

1 P P Pyu 1 04.09.2023
MOHOTOHHOCTH U BKCTpeMYMBI
IIpuMmenenne NIPOU3BOIHON K UCCIIEIOBAHUIO KIUH Ha

2 P P Pyn | 04.09.2023
MOHOTOHHOCTb U AKCTPEMYMBI
IIpumenenue NpoU3BOIHON K UCCIIEIOBAHUIO KOUH Ha

3 P P byn | 06.09.2023
MOHOTOHHOCTH U BKCTpeMYMBI
IIpuMmenenne NIPOU3BOIHON K UCCIIEIOBAHUIO KIUH Ha

4 p p Pym 1 06.09.2023
MOHOTOHHOCTH U BKCTpeMYMBI
IIpuMmenenne NPOU3BOIHON K UCCIIEIOBAHUIO KIUH Ha

5 P P dyn | 11.09.2023
MOHOTOHHOCTB U AKCTPEMYMBI
IIpumenenue NpoU3BOIHON K UCCIIEIOBAHUIO KOUH Ha

6 P P byn | 11.09.2023
MOHOTOHHOCTH U BKCTpeMYMBI
Haxoxnenne HanOOJBIIIEro U HAUMEHBIIIET0 3HAUEHUS

7 . 1 13.09.2023
HeNpepbIBHON (PYHKIIUU HAa OTpPE3KE
Haxoxnenne HanOOJIBIIIEro ¥ HAUMEHBIIIETO 3HAUEHUS

8 . 1 13.09.2023
HEeTMpEePHIBHON (DYHKITMHU Ha OTPE3Ke
HaXO)K,Z[GHI/IG HaI/IGOHBH_IeFO N HAUMCHBIIICTO 3HAYCHU A

9 . 1 18.09.2023
HENpepbIBHON (PYHKIIUU HAa OTpPE3KE
Haxoxnenne HanOOJIBIIIEro U HAUMEHBIIIETO 3HAYEHUS

10 . 1 18.09.2023
HEeTMpEePHIBHON (DYHKITMU Ha OTPE3Ke
Haxoxnenne HanOOJBIIIEro ¥ HAMMEHBIIIETO 3HAUEHUS

11 . 1 20.09.2023
HEeTMPEePHIBHON (DYHKITMU Ha OTPE3Ke
HaXO)K,Z[GHI/IG HaI/IGOHBH_IeFO N HAMMCHBIIICTO 3HAYCHU A

12 1 20.09.2023

HENpepbIBHON (PYHKIIUU Ha OTpPE3KE




HpI/IMeHeHI/IG HpOI/I3BO,Z[H0ﬁ AJId HAXOKACHU S HAUJTYdIICTO

13 25.09.2023
pelIeHrs B MPUKIaIHbIX 3aa4ax

14 [TpumMeHeHre TPOU3BOIHON AJIsl HAXOXKACHUS HAWITYYIIETO 75.09.2023
pElIeHUs B IPUKJIAIHBIX 33aa9ax

15 [IpumeneHne mpou3BOHON IS onpe/:[enerm CKOPOCTH U 7.09.2023
YCKOpEHUS TIpoIiecca, 3a1aHHoro GopMysion uiu rpadguxom

16 [TpuMeHeHne TPOU3BOTHOMN IS onpez[eneHumI CKOpPOCTH H 7.09.2023
YCKOpEHUs TpoIiecca, 3a1aHHoro GopMysion uiu rpadguxom

17 Komnozunus GpyHKuui 02.10.2023

18 Kommnosumus pyakmmit 02.10.2023

19 Komnozunus GpyHKuui 04.10.2023

20 ['eomeTpuueckue oOpa3bl ypaBHEHU Ha KOOPAMHATHOM 04.10.2023
MJI0CKOCTH

1 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha KOOPAMHATHON 09.10.2023
TUIOCKOCTH

” KOHTponLHai[”pa60Ta: "UccnenoBanue GyHKIHUHA ¢ TTOMOIIBIO 09.10.2023
IIPOU3BOIHOM

23 [TepBooOpasHas, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX 11.10.2023

4 [TepBooOpazubie aeMeHTapHbIX QyHKIMIA. [IpaBuna 11.10.2023
HaXO0XKJICHHUS EPBOOOPA3HBIX

)5 [TepBooOpazubie anemMeHTapHbIX GyHKINN. [IpaBuna 16.10.2023
HaXO0XICHUS MEPBOOOPA3HBIX

26 Wuterpan. ['eomeTpruueckuii cMbICa UHTETpaja 16.10.2023

7 Brrancnenue Uonpe;[eneHHoro MHTErpaia no popmyine 18.10.2023
Herorona-Jleitoanima

)3 Brruncnenme onpenenéHHOro uHTerpana no gopmyse 18.10.2023

Herorona-JleiiOauna




[IprumeneHne nHTErpaia s HaXOXKAECHUS TUIOIAAEH INIOCKUX

29 1 23.10.2023
uryp

30 [TpumeneHne nHTErpaia Uit HaXOXKACHUS 00bEMOB | 73.10.2023
TE€OMETPUUYECKUX TETl

31 [Tpumepsr pemenuit auddhepeHInaIbHbIX YpaBHEHUN 1 25.10.2023

32 [Tpumeps! pemeHuit qudpepeHraIbHbBIX YpaBHEHUN 1 25.10.2023

13 MatemaTtuueckoe MOJEIUPOBAHHE peaJ'II)HI:IX MIPOLIECCOB C | 06.11.2023
noMoInbio auddepeHnarIbHbIX YpaBHEHUN

34 KonTponbnas pabora: "[lepBoobpasznas u uaterpan” 1 06.11.2023

35 Tpuronomerpudeckue GyHKIIUHA, UX CBOMCTBA U Tpaduku 1 08.11.2023

36 Tpuronomerpudeckue GyHKIIUHA, UX CBOMCTBA U Tpaduku 1 08.11.2023

37 Tpuronomerpudeckue GyHKINU, X CBOHCTBA U TpaQUKU 1 13.11.2023

38 Tpuronomerpudeckue GyHKIIUHA, UX CBOMCTBA U Tpaduku 1 13.11.2023

39 Tpuronomerpudeckue GyHKINU, X CBOHCTBA U TpaQUKU 1 15.11.2023

40 OT160p KOpHEN TpI/IFOfIOMeTpI/I‘IeCKI/IX YpaBHEHUH C TOMOIIBIO | 15.11.2023
TPUTOHOMETPHUECKON OKPYKHOCTH

4l OTt60p KOpHEH TpnrovHOMeTqueCKHx YpaBHEHUH C IIOMOIIBIO 1 20.11.2023
TPUTOHOMETPUYECKON OKPYKHOCTH

4 O160p KOpHEN TpnrovHOMeTqueCKHx YpaBHEHUH C OMOIIBIO 1 20.11.2023
TPUTOHOMETPUYECKON OKPY>KHOCTH

43 OT160p KOpHEH TpI/IFOfIOMeTpI/I‘IeCKI/IX YpaBHEHUH C OMOIIBIO | 22 11.2023
TPUTOHOMETPHUECKON OKPYKHOCTH

44 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1 22.11.2023

45 Pemrenne TpuroHoMeTpU4ECKUX HEPABEHCTB 1 27.11.2023

46 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1 27.11.2023

47 Pemrenne TpuroHoMeTpU4ECKUX HEPABEHCTB 1 29.11.2023

48 KonTponbnas pabora: "['padhuku TpUrOHOMETPHYECKHUX 1 29.11.2023




¢bynkuuit. Tpuronomerpuueckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI pEHICHUS ITOKA3aTEIbHBIX HEPABEHCTB 1 04.12.2023
50 OCHOBHBIE METO/BI PELLIEHNUS IOKA3aTEIbHBIX HEPABEHCTB 1 04.12.2023
51 OCHOBHBIE METO/BI PELLIEHNUS IOKA3aTEIbHBIX HEPABEHCTB 1 06.12.2023
52 OCHOBHBIE METOBI PELICHUS MTOKA3aTEIbHBIX HEPABEHCTB 1 06.12.2023
53 OcCHOBHBIE METOBI PELICHUS JTOTapU(PMUIECKUX HEPABCHCTB 1 11.12.2023
54 OCHOBHBIE METO/IbI pEIICHUS JTOTapU(PMHUUIECKIX HEPABEHCTB 1 11.12.2023
55 OcCHOBHBIE METOBI PELICHUS JTOTapU(PMUISCKUX HEPABCHCTB 1 13.12.2023
56 OCHOBHBIE METOIbI pEIICHUS JIOTapU(PMHUUESCKIX HEPABEHCTB 1 13.12.2023
57 OCHOBHBIE METOBI PELLIEHUS UPPALIMOHATIBHBIX HEPABEHCTB 1 18.12.2023
58 OCHOBHBIE METOBI PELICHUS UPPALMOHAIILHBIX HEPABEHCTB 1 18.12.2023
59 OCHOBHBIE METO/IbI PELICHUS UPPAIMOHAIbHBIX HEPABEHCTB 1 20.12.2023
60 OCHOBHBIE METOBI PELICHUS UPPALMOHAIILHBIX HEPABEHCTB 1 20.12.2023
61 I'paduueckue METOIbI PELICHUS UPPALIMOHAIBHBIX YPaBHEHHH 1 25.12.2023
62 I'padpuaeckue MeTombI peIIeHHs] HPPAITMOHATBHBIX YPABHCHHU I 1 25.12.2023
63 I'paduueckue MeTOIbI PeLICHNS TOKa3aTeIbHBIX YPaBHEHUN 1 27.12.2023
64 I'paduueckue METOIBI PEIICHHS MTOKa3aTeIbHBIX HEPABEHCTB 1 27.12.2023
65 I'paduaeckue meTomp! pemeHust JorapuPMUIECKUX ypaBHCHUM 1 10.01.2024
66 I'paduueckue METOIBI PEeLICHNS JTOTaPHPMUUECKIX | 10.01.2004
HEPABEHCTB
67 I'padpuaeckue meTompl pemenust JorapuGMUIecKux | 15.01.2004
HEPaBEHCTB
68 I'paduueckue MeTo b1 pemeﬂfm MOKa3aTeIbHbIX U 1 15.01.2004
Jorapu(MUUECKUX ypaBHEHUN
69 I'paduueckue METOIbI PEeIICHUS MTOKa3aTeIbHBIX U 1 17.01.2004

Jorapu(pMHUUECKUX YpaBHEHUN




I'padmyeckue MeToAbI pelIeHUs TOKa3aTeIbHBIX U

70 1 17.01.2024
Jorapu(MUYECKUX HEPaBEHCTB

71 I'paduueckue METOIbI PEeIICHUS MTOKa3aTeIbHBIX U | 9 01.2024
Jorapu(pMHUUECKUX HEPABEHCTB

7 Kontponbnas pabora: I/IppaHI/I(?'HaJ'IBHBIe, MOoKa3aTesIbHbIE 1 | 2.01.2004
JorapuMuUecKue HepaBeHCTBa

73 KommnekcHbie uncna. Anredpandeckas u | 24.01.2004
TPUTOHOMETpHUYEcKast (POPMBI 3aMMCH KOMIUIEKCHOTO YHcia

74 KommnekcHbie uncna. Anredpandeckas u | 24.01.2004
TPUTOHOMETpHUECKask POPMBI 3aIMCH KOMIIJICKCHOTO YnCIIa

75 ApudmeTnueckue onepanuy ¢ KOMIIEKCHBIMH YUCIIaMU 1 29.01.2024

76 Apudmerndeckre onepanui ¢ KOMITICKCHBIMU YUCIaMH 1 29.01.2024

77 N300paxeHne KOMIJIEKCHBIX YHCEN Ha KOOPIUHATHON | 31.01.2004
IIJIOCKOCTH

73 N300paskeHre KOMIUIEKCHBIX YMCeNl Ha KOOPAUHATHON | 31.01.2004
IIJIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii cTenieH! U3 KOMILIEKCHOTO | 05.02.2024
qucia

20 ®opmyna Myaspa. KopHu n-oil cTeneHn u3 KOMIUIEKCHOTO | 05.02.2004
yucia

81 [TpuMeHeHne KOMIUIEKCHBIX YHCEeN I PeleHNs (PU3NIECKUX | 07.02.2024
Y TEOMETPUYECKUX 3a/1a4

82 Konrponsnas pabdora: "KommiekcHsie uncna” 1 07.02.2024

83 HarypanbHble u 1ienble yncina 1 12.02.2024

84 HarypanbHble u nenble yncna 1 12.02.2024

85 [IpumeneHne nprU3HAKOB JETUMOCTH LIEJIBIX YUCEN 1 14.02.2024

86 [IpruMmeneHne NpU3HAKOB JETMMOCTH LIEJIBIX YUCEN 1 14.02.2024




HpI/IMeHeHI/IG MPU3HAKOB JCIMMOCTHU LECJIBIX YUCCIT

: HO u

87 19.02.2024
HOK
[TpuMmenene NPU3HAKOB IeIUMOCTH LeNbIX uncenr: HOJ u

88 P P A 19.02.2024
HOK
[IprnMeHeHnEe TPU3HAKOB AEIUMOCTH LEJIBIX YHUCE: OCTATKH I10

89 P P 21.02.2024
MOYJTIO
H NMCHCHHUC IIPHU3HAKOB ACIIMMOCTHU LECJIBIX YUCECJI. OCTAaTKH I10

90 P P 21.02.2024
MOYJTIO
H NMCHCHHUC IIPHU3HAKOB ACIIMMOCTHU LECJIbIX YUCCII. aJITOPUTM

91 P P P 26.02.2024
EBKJII/II[a JUIA peH_IeHI/IH 3a4a4 B LICJIbIX YHCIax

92 KontponbHas padota: "Teopus nenpix uncen” 26.02.2024
CucreMa 1 COBOKYIIHOCTb YPaBHEHHHI. PaBHOCHIIBHEBIE

93 Y P 28.02.2024
CUCTEMBI U CUCTCMBI-CJICACTBHUA
CucreMa U COBOKYIIHOCTD YpaBHEHUN. PaBHOCHIIbHEIE

94 i P 28.02.2024
CUCTEMBI U CUCTCMBI-CJICACTBUA
OCHOBHEBIE METOJILI PELICHUSA CUCTEM U COBOKYIHOCTEH

95 petier] e 04.03.2024
paInMoHaIBHBIX YPaBHCHUHN
OCHOBHBIG METOABI PCHICHUA CUCTEM U COBOK HOCTeﬁ

96 P ! y 04.03.2024
I/IppaI_II/IOHaJ'IBHBIX ypaBHeHI/II/I
OCHOBHEBIE METOJILI PELICHUSA CUCTEM U COBOKYIHOCTEH

97 peteH e 06.03.2024
MOKa3aTebHBIX YPAaBHEHUI
OCHOBHEBIE METOJILI PELICHUSA CUCTEM U COBOKYIHOCTEH

98 peHeHr e 06.03.2024
MOKa3aTeIbHBIX YPAaBHEHUI
OCHOBHBIG METOABI PCUHICHUA CUCTEM U COBOK HOCTeﬁ

99 p N y 11.03.2024
norapuMUYECKUX ypaBHEHUN
OCHOBHEBIE METOJILI PELICHUSA CUCTEM U COBOKYIHOCTEH

100 p € yn 11.03.2024
JoTapu(PMUIECKUX YpaBHCHHUM

101 [IpuMeHeHne cucTeM K pelIeHUI0 MaTeMaTHUYeCKUX 3a1a4 U 13.03.2024




3a7a4u U3 pa3IUYHbIX 00JacTel HAYKU U pealbHOW )KU3HH,
MHTEPIIPETALMS ITIOJYYCHHBIX PE3YJIbTaTOB

HpI/IMeHeHI/IG CHUCTCM K PCUHICHUIO MAaTCMAaTUYICCKHUX 3a/1a4 U

102 3a]a4u U3 pa3IUYHbIX 00JacTel HAYKU U pealbHOW )KU3HH, 1 13.03.2024
MHTEPIIpETALMS TIOTYYEHHBIX PE3YJIbTAaTOB
[IpyMeHeHne HEPaBeHCTB K PEHICHUIO MaTeMaTHYEeCKUX 3a/1a4
103 Y 3a/1a4 U3 pa3IMYHBIX 00JacTel HAYKH U PeaIbHOW KU3HH, 1 18.03.2024
MHTEPIIpETALMS TOTYYEHHBIX PE3YJIbTAaTOB
Kontponbras padota: "CuctemMbl paliioOHaIbHBIX,
104 HMPPAMOHATIBHBIX MMOKA3aTEIbHBIX U JTOTapU(PMUUECKUX 1 18.03.2024
ypaBHEHUN"
105 PannonaneHble ypaBHEHHUS ¢ TapaMeTpaMu 1 20.03.2024
106 ParmonansHble HEpABEHCTBA C MapamMeTpaMu 1 20.03.2024
107 PannonanbHble cucTeMBl ¢ TapaMeTpaMu 1 03.04.2024
108 HpparmonanbHble ypaBHEHHUs, HEPABEHCTBA C TapaMeTpaMHu 1 03.04.2024
109 HppanmoHanbHble CUCTEMBI C TApaMeTpaMu 1 08.04.2024
110 ITokazarenbHble ypaBHEHUS, HEPABEHCTBA C TapaMETpaMu 1 08.04.2024
111 [TokazaTenbHbIE CUCTEMBI C TTApAMETPAMU 1 10.04.2024
112 Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA C ITapaMeTpaMu 1 10.04.2024
113 Jlorapudmudeckue CUCTEMBI ¢ TapaMeTpaMu 1 15.04.2024
114 TpuronomeTpuueckrue ypaBHEHUs C IapaMeTpaMu 1 15.04.2024
115 Tpuronomerpuyecke HEpaBEHCTBA C MapaMeTpaMu 1 17.04.2024
116 TpuroHomerprudeckue CUCTEMBI € IapaMeTpaMu 1 17.04.2024
17 [Toctpoenue u I/IccnueILOBaHHe MaTeMaTI/I‘IeCIfI/IX MoJeiei | 2 04.2004
peaNIbHBIX CUTYyallUi C TOMOIIBIO YPAaBHEHUI ¢ TapaMeTpamMu
118 [TocTpoenue u uccnenoBaHNE MAaTEMATUUECKUX MOJEIEH | 2 04.2004

peaNbHBIX CUTYAlMI C TOMOIIBIO CUCTEM YpaBHEHUH C




napameTpamu

[TocTpoenue u uccnenoBaHUE MAaTEMATUYECKUX MOJEIEH

119 peaNbHBIX CUTYaLMH C IIOMOLIBIO CUCTEM YPABHEHUH C 24.04.2024
napameTpamu

120 Kontponbnas padota: "3agauu ¢ mapamerpamu’ 24.04.2024

191 'lv_IOBTOpeHI/IG',' 0000111eHIe, CUCTEMATH3AIUS 3HAHU: 29.04.2024
YpaBHeHus

192 'I'IOBTopeHI/Ie',' 000011IeHIE, CUCTEeMAaTH3allusI 3HAHUI: 29.04.2024
YpaBHenus

193 'I:IOBTopeHI/Ie, 006o6mIeHME, CI/ICTGM?TI/ISaI_[I/ISI 3HAHW: 06.05.2024
VYpaBaenus. Cuctembl ypaBHEHUM

124 'lv_IOBTOpeHI/Ie, (')'606H.IGHI/I€, CUCTEeMAaTH3aIHsI 3HAHWI: 06.05.2024
HepasencrBa

195 'I'IOBTopeHI/Ie, (')'606H_IGHI/IG, cUCTeMaTH3aIus 3HaHU: 08.05.2024
HepasencrBa

196 'I:IOBTopeHI/Ie, (')'606H_IGHI/IG, cUCTeMaTH3aIus 3HAaHU: 08.05.2024
Hepasencrtpa

197 'lv_IOBTOpeHI/Ie, 0606}HGHI/I€, CI/ICTGI\'/'[aTI/ISaI_[I/IH 3HAHUM: 13.05.2024
IIpousBoaHas 1 €€ npuMEHEHue

198 'I:IOBTopeHI/Ie, 0606}HGHI/IG, CI/ICTel\'/'[aTI/ISaI_[I/ISI 3HAHWM: 13.05.2024
[IpousBoaHas u e€ npuMeHEeHne

199 'I:IOBTopeHI/Ie, 0606}HGHI/IG, CI/ICTel\'/'[aTI/ISaI_[I/ISI 3HAHW: 15.05.2024
[IpousBoaHas u e€ npuMeHEeHne

130 'lv_IOBTOpeHI/Ie, 0000mIeHue, CI/IC"'FGMaTI/ISaI_[I/IH 3HAHUM: 15.05.2024
WHTerpai u ero npuMeHeHue

131 'IVIOBTopeHI/'I'e, 000011eHIE, CUCTEeMaTH3allusI 3HAHUI: 20.05.2024
OyHKIUU

132 [ToBTOpEeHME, 006001IeHNE, CCTEMAaTH3allMsl SHAHUN: 20.05.2024




"chHKHI/H/I”

133 Bxomnast kouTposbHas padora no smauu PIIPO 1 22.05.2024

134 IIpomexyTounas ATrecTanus 1 22.05.2024

135 MonuTopunrosas padora Nel 3a 1 momyrozaue no auauu PLIPO 1 27.05.2024

136 MonuTtopunrosas pabora Ne2 o smauu PLIPO 1 27.05.2024
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

* Maremartuka: anreOpa v Hadajga MaTEMaTHIECKOTO aHAIHN3a, TEOMETPHSI.
Anrebpa ¥ HayaJla MaTeMaTUYeCKOTo aHainu3a (B 2 Jactsx), 10 kmacc/ Yacts 1:
Mopakosuu A.I'., Cemenos I1.B.; Hacte 2: MopakoBuu A.I'. u npyrue; noja
penakiueir Mopakosuua A.I'., O611IECTBO C OTrpaHUYEHHON OTBETCTBEHHOCTHIO
«A0I] MHEMO3MHA»

10-11 xnaccel. (6a30BbIii U yriyoneHHbIH ypoBHN) - AnumoB A 1., Konsirun

FO.M. u np.

METOJIUYECKHUE MATEPUAJIBI JIJISA YUUTEJISA
AnreOpa v HayaJla MaTEMATUYECKOTO aHamu3a. MeToin4ecKkrue peKOMEeHAaluu.

10-11 xmaccer

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET
https://skysmart.ru/

https://resh.edu.ru/
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