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HOACHUTEJIBHAS 3AIINCKA

VY4eOHb1ll Kypc «Anredpa 1 Havaja MaTeMAaTUYECKOIO aHaJIn3ay SBJISAETCS
OJIHUM U3 HauboJjee 3HAYMMBIX B MpOTpaMme cpeaHero ooOiiero oOpa3oBaHus,
MIOCKOJIbKY, C OJJHOM CTOPOHBI, OH 00€CleunBaeT HTHCTPYMEHTAJIbHY0 0a3y s
U3YYEHHUs] BCEX ECTECTBEHHO-HAyYHBIX KypCcOB, a C JpPYyrod CTOPOHBI,
dbopMupyeT JIOrMuecKoe U a0CTPAKTHOE MBIIIJIEHHE O0y4YaroIIuXCsi Ha YPOBHE,
HEOOXOIMMOM Il OCBOEHUS HMH(POPMATHUKH, OOLIECTBO3HAHUSA, HCTOPHH,
CJIOBECHOCTHM M JPYrUX JUCUUIUIMH. B pamkax ngaHHoro ydeOHOro Kypca
oOy4aromuecs: OBJaJAEBAIOT YHHMBEPCAJIBHBIM SI3bIKOM COBPEMEHHON HayKH,
KoTopas (popmMyJIupyeT CBOU JOCTUKEHHUS B MaTeMaTH4ecKon (popme.

VY4eOHbIi Kypc anreOpbl U Hayall MaTEMaTHYECKOr0 aHaJIh3a 3aKj1a/ibIBaeT
OCHOBY JJisi YCIICIIHOIO OBJAJICHUS 3aKOHaAMU (U3UKU, XUMHH, OUOJIOTHH,
MOHUMAHUSI OCHOBHBIX TEHICHIIMM Pa3BUTHS SKOHOMHKH M OOIIECTBEHHOU
KU3HHM, TIO3BOJISIET OPUEHTUPOBATBHCSI B COBPEMEHHBIX HHUGPPOBBIX H
KOMITBIOTEPHBIX TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh UX JUJIS JAJIbHEUIIETro
oOpa3oBaHus W B TOBCEAHEBHOM KU3HU. B TO ke BpeMms oOBiIaJeHUE
a0CTpPaKTHBIMU W  JIOTUYECKH CTPOTUMH KOHCTPYKIIUSMH  alreOpel U
MaTEMaTUYECKOT0 aHalli3a pa3BUBAET YMEHHME HAXOJIUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UICTUHHOCTb, JIOKA3bIBATh YTBEPKACHHS C TTOMOIIBI0 UHIYKIIUU
U paccykaaThb IeAyKTHUBHO, HUCIOJIb30BaTh OOOOIIEHHE W KOHKPETHU3AIUIO,
abcTparupoBaHve M aHaJIOTHIO, (OPMHUPYET KPEaTUBHOE W KPUTHUUYECKOE
MBIIIJICHUE.

B xone m3ydenust yueOHOro Kypca «Anredpa u Hayaia MaTeMaTUYeCKOro
aHanu3ay» oOydYaronirecs Mmojay4yatoT HOBBIA OMBIT pElIeHUs MPUKIAIHBIX 3aa4,
CaMOCTOSITEJIbHOTO ~ TMOCTPOCHMSI ~ MAaTeMAaTHUYECKUX  MOJIeNiel  peajbHBIX
CUTYallUii, MTHTEPIPETAIIMU TTOTYUYECHHBIX PEIICHUM, 3HAKOMSTCS C MpUMepaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEH B MpUPOJE, HAyKe M HCKYCCTBE, C
BBIIAIOIIMMHUCS MATEMATHYECKUMU OTKPBITUAMH U UX aBTOPAMHU.

VY4eOnbiit Kypc 001a/1aeT 3HAYUTEIBHBIM BOCTIUTATEIbHBIM MMOTEHITUATIOM,
KOTOpBIN peanu3yeTcss Kak dYepe3 Y4eOHbI MmaTepual, CIoCOOCTBYIOIINN
(GOopMUPOBAHUIO HAYYHOTO MHPOBO33PEHHMsI, TaK U uepe3 crenupuky ydeOHOH
JESTENHHOCTH, TPEOYIOMEeH MPOJOKUTEIHHOW KOHIEHTPAIMN BHUMAHWS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH W OTBETCTBEHHOCTH 3a MOJYyYECHHbIN
pe3yJIbTar.

B ocHoBe metomukm oOydeHwsi anreOpe W HadajgaM MaTeMaTUYeCKOTO
aHaIH3a JISKUT JACATEIHbHOCTHBIN MPUHITAIT O0yUYeHUS.



B crpykrype yueOHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOIO
aHaNIM3a» BBIACIEHBl CIEAYIOIINE COAEPKATEIbHO-METOAUYECKUE JIMHUHU:
«Yucna wu  BeluMCHeHUs», «DPyHKuMM U rpaduku», «YpaBHEHUA U
HepaBeHCTBa», «Havaia MaTeMaTuyeckoro aHaian3a», «MHOXKECTBA U JIOTHKa».
Bce ocHOBHBIE coaepX aTelbHO-METOAMYECKUE JIMHUM  W3Yy4aloTcs Ha
MPOTSHKEHUU JIBYX JIeT 00y4YeHMsI Ha YpOBHE CpeHero oluiero oopa3zoBaHus,
€CTECTBEHHO AOIOJHSSA ApYT APyra U MOCTENEHHO HACHIIAsICh HOBBIMU TEMaMU
u paznenamu. J(aHHbIA y4yeOHBI KypcC SBISIETCS MHTETPATUBHBIM, MOCKOJIbKY
oObeuHsET B cebe CcoJepKaHHE HECKOJbKUX MaTEeMaTUYECKUX AUCIUIUIMH,
TaKUX Kak anredpa, TPUTOHOMETPHS, MaTEMaTUYECKUW aHaau3, Teopus
MHOXXECTB, MaTeMaTuyeckas Jiormka u japyrue. Ilo wmepe Toro kak
oOy4aromuecs: OBIaJeBal0T BCE€ 0oJiee MHUPOKUM MAaTEMATUYECKUM aIapaToM,
y HUX TOCJIEIOBATENbHO (POPMUPYETCS U COBEPIICHCTBYETCSI YMEHHE CTPOUTH
MaTEMaTUYECKyl0 MOJENb  peajJbHOM  CHUTyallud, TPUMEHSATH 3HAHUA,
MOJIYYEHHbIE TIPU M3YYECHHH Y4YEOHOro Kypca, IJIs PEIICHHs] CaMOCTOSITENIbHO
chopMyIMpPOBaHHOW MaTEeMaTUYEeCKOW 3ajJayv, a 3aTeM HMHTEepPIPETUPOBAThH
CBOU OTBeET.

CopepxarenpHo-MeTOAMYECKass JIMHMS — «Yucna W BBIYMCICHHS
3aBepiIaeT (POPMUPOBAHNUE HABBIKOB MCIIOJIb30BAHMS IEHCTBUTENBHBIX YHCET,
KOTOpO€ OBbLJI0 HA4aToO Ha YpOBHE OCHOBHOI'O 001iero odpasoanusa. Ha ypoBHe
cpenHero oOuiero oopazoBaHusi 0co00e BHUMAHHE yJesieTcss GOPMUPOBAHUIO
HaBBIKOB PAIlMOHAJIBHBIX BBIUMCICHUN, BKIIIOYAIOLUIUX B CEOsl MCIOIb30BaHUE
pa3nuuHbBIX (OpPM 3alMCH YHUCJIA, yYMEHHME [eNaTh MNPUKUAKY, BBIIOIHAThH
npuOIKEHHBIE BBIYMCICHUS, OLICHMBATHh YHCJIOBBIE BbIpAXKEHHs, padoTaTh C
MaTeMAaTUYECKUMH KOHCTaHTaMHM. 3HAaKOMble OOy4yalolUMCsi MHOXXECTBa
HaTypaJbHBIX, LIEJIbIX, PALIMOHAIBHBIX U JEHCTBUTEIBHBIX YHCEI AOIOIHIIOTCS
MHOKECTBOM KOMIUIEKCHBIX 4Hceldl. B KakaoM U3 3THX MHOXKECTB
paccMaTpuBalOTCS CBOMCTBEHHbIE €My CHEelM(HUUECKHe 3aJaud U ONepaluu:
JICJICHUE HAIleJIo, ONEPUPOBAHME OCTAaTKaMU HAa MHOXECTBE LEJIbIX YHUCE,
0cOObIe CBOMCTBA PALlMOHAIBHBIX M UPPALMOHAIBHBIX YUCEIl, apupMETHUECKHE
olepaluy, a TAKXKE U3BICYEHUE KOPHSA HATYPAJIBHOM CTENIEHHM HA MHOXECTBE
KOMIUJIEKCHBIX 4YHCeNl. brarojgaps MocieaoBaTeIpHOMY pPacIIMPEHUI0 KpyTra
UCITIOJIB3YEMBIX YHCEJ U 3HAKOMCTBY C BO3MOXKHOCTSIMU WX HNPUMEHEHUS IS
pelleHusl pa3iIuuHbIX 3a7ad  (HOpMHUpYETCs TMpPEACTaBICHHE O EIUHCTBE
MaTe€MaTUKH KaK HAayKd U €€ poJIM B IIOCTPOECHUU MOJENEH PeallbHOr0 Mupa,
IUPOKO UCHOJIB3YIOTCSI 0000IIEHNE U KOHKPETU3ALIUS.

JIuaus «YpaBHEHMsI M HEPABEHCTBA» PEAN3YyeTCs HA MPOTSHKEHUU BCErO
oOyueHUs Ha YpOBHE CpeIHEro oO0IIero oopa3oBaHUs, MOCKOJIBKY B KaXKIOM



pazaene IIporpamMmbl mpeayCMOTPEHO PELICHUE COOTBETCTBYIOIIMX 3ajad. B
pe3yibpTate O0O0yyaroluecss OBJIAACBAIOT PA3TUYHBIMH METOJIAMHU  PEILICHUS
pallMOHATBHBIX, HPPAlMOHATBHBIX, TOKa3aTeIbHBIX, JOrapuOMHUUECKUX U
TPUTOHOMETPUUECKUX YPAaBHEHUM, HEPABEHCTB W CHUCTEM, a TaKXke 3ajaady,
coaepxkamux napameTpol. [losydyeHHbIE YMEHUS IIMPOKO HMCHOJIB3YIOTCS MPHU
UCCIENOBAaHUM (DPYHKIIMH C TIOMOLIbIO MPOU3BOJHON, TMpU  PEIICHUU
MPUKIAIHBIX 3a7a4 U 3a/7a4 Ha HaXO0XJIEHUWE HauOOJBIIMX W HAUMEHBIIHNX
3HaueHui QyHkuuu. JlaHHas coleprkaTenabHas JIMHUS BKIIOYAeT B ceOsl Takke
dbopMupoBaHuE yMEHUN BBIMOJHATH pacu€Thl O Gopmyrnam, mpeoOpa3oBaHuUs
pallMOHATBHBIX, HUPPAIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPOKECHUHU, a
TaK)Ke BRIPAKEHUH, COJIEpKAIUX CTENEHU U JiorapudMbl. biaromgapst u3y4eHuto
anreOpanyeckoro  Marepuanga  MPOUCXOAUT  JajbHEWIlee  pa3BUTHE
AITOPUTMUYECKOTO U aOCTPAKTHOT'O MBIIIIEHUS O00ydaromuxcs, GopMUpYyHOTCS
HABBIKM JICNYKTUBHBIX PACCYXKIECHUM, pabOThl ¢ CHUMBOJIbHBIMHU (HOopMaMu,
NPEJCTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEM B BHJAE PaBEHCTB U
HepaBeHCTB. AnreOpa mpenaraet 3pQGeKTUBHbIE UHCTPYMEHTHI JJIs pelIeHUs
MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a7a4, HAIJISIAHO JIEMOHCTPUPYET CBOU
BO3MOKHOCTH KakK SI3bIKa HAYKHU.

CopepxxarenbHo-MeToAnYeckass JUHUS «DyHKIUMU U TpaduKu» TECHO
NEePeIIeTaeTCcsl ¢ APYTUMHU JTUHUSAMH y4eOHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMbICIIE 3aJa€T TMOCIEIOBATEIbHOCTh HM3y4YeHUs Marepuana. HM3ydeHue
CTENIEHHOW, TOKa3aTeIbHOM, JOrapupMUYECKOH ¢ TPUTOHOMETPUUYECKHUX
(GyHKIIUMH, UX CBOWCTB U TpadUKOB, WCIIONb30BAHUE (PYHKIUN NI pelieHUs
3a/1ay U3 JPYrux yu4eOHBIX MPEIMETOB U PEATbHON JKU3HU TECHO CBSI3aHO KakK C
MaTE€MAaTHYECKUM aHAJIU30M, TaK U C pELIEHUEM ypaBHEHUN U HepaBeHCTB. [Ipu
TOM OOJBIIIOE BHUMAaHUE YAelseTcs (OPMUPOBAHHIO YMEHHS BBIPAKATh
dbopMynamMu 3aBUCHMOCTH MEXIY pa3IUYHBIMH BEJIWYMHAMHU, HCCIEI0BAThH
MOJIy4eHHbIE (DYHKITNH, CTPOUTH UX Tpaduku. MaTtepuan 3Toil coaepkaTeabHOMI
JUHUAU HalEJEH Ha pPa3BUTHE YMEHUN U HABBIKOB, MO3BOJISIIOLIMX BBIPAXKATH
3aBUCUMOCTH MEXAYy BEIMUYMHAMU B pa3nyHOM (opme: aHaTUTHYECKOM,
rpaduyeckoi M CIOBeCHOW. FEro m3ydyeHue cmocoOCTBYeT pPa3BHTHIO
ANTOPUTMUYECKOTO MBIIUICHHS, CIOCOOHOCTH K 0000IICHUIO U KOHKPETU3AIINH,
HCIOJIb30BAHUIO AHAJIOTUH.

ConepxatenbHas TuHUA «Hauana MaTeMaTnueckoro aHajan3a MO3BOJISIET
CYIIECTBEHHO pACIIUPUTh KPYr KaK MaTeMaTU4YeCKUX, TaK U MPUKIAJHBIX
3a/1a4, JOCTYNHBIX OOyYarolmIMMCs, TaK KaK y HHUX MOSABISIETCS BO3MOXKHOCTb
CTpouTh TpadUKH CIOXKHBIX (YHKIHI, ONpenensTh WX HAWOOJbIINE U
HAaUMEHBIITUE 3HAYCHUS, BRIYMCIIATH TUIOMAAN (PUryp M 00BEMBI TEN, HAXOIUTh



CKOPOCTH U YCKOpPEHHsI MpoIleccoB. JlaHHas cojepxkaTenabHas JIMHUS OTKPhIBAET
HOBbIE BO3MOXHOCTHM TOCTPOEHUSI MATEMaTHYECKUX MOJENIeH pealbHbIX
CUTyallui, MO3BOJISIET HAXOJUTh HAWIYyUIllee PEIICHHE B MPUKIAIHBIX, B TOM
Yuclie COUMAIbHO-3KOHOMUYECKUX, 3ajJadaX. 3HAKOMCTBO C OCHOBaMH
MaTeMaTUYecKoro  aHajau3a  CIOCOOCTBYET  Pa3BUTHIO  aOCTPaKTHOTO,
(bopManbHO-IOTMYECKOTO U KPEaTUBHOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHUN
pacrio3HaBaTh TNPOSBJICHUS 3aKOHOB MATeMaTUKM B HayKe, TEXHHUKE W
uckycctBe. O0yuaromuecs: y3HatoT O BBIJAIOLIMXCS Pe3yJIbTaTax, MOJyUYEeHHbBIX
B X0JI€ pa3BUTHSI MAaTEMAaTUKU KaK HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKas JTUHUS «MHOXKECTBa U JIOTMKa» BKIIOYAET
B ce0s AJIEMEHTHl TEOPUU MHOXKECTB U MaTeMaTHYECKOW JIOTUKHU. TeopeTHKo-
MHO>XECTBEHHBIC TIPEACTABJICHUSI TPOHU3BIBAIOT BECh KypC IIKOJbHOMU
MaTeMaTHK{ U MpejiaraloT HanboJjiee YHUBEPCAIBHBIN S3BIK, 00BEIUHSIONTUN
BCE pazjiesibl MaTeMaTUKU HM e TPUIOKEHUH, OHHM CBS3BIBAIOT pPa3HbIE
MaTeMaTHYEeCKUEe TUCHMIUIMHBI U UX TPUIOKEHUS B enuHoe 1enoe. [loatomy
BOXHO JlaTb  BO3MOXHOCTh  OOydYaroleMycs TMOHHMaThb  TEOPETHUKO-
MHOXECTBCHHBIM $I3bIK COBPEMCHHOW MaTEMaTUKH M MCIOJIb30BaTh €ro IS
BBIp@XKEHUSI CBOMX MbICHeH. J[pyruM Ba)KHbIM TpPHU3HAKOM MaTeMaTHKU Kak
HAayKd CJIeAyeT MpU3HATh CBOWCTBEHHYIO €M CTPOrocTh OOOCHOBAHHMHN H
ClIeIOBaHHWE  ONpENeNEHHBIM  MpaBWIaM  IMOCTPOCHUS  JI0Ka3aTeNIbCTB.
3HaAKOMCTBO C 3JIEMEHTaMH MaTeMaTHYEeCKON JIOTMKU CTIOCOOCTBYET Pa3BUTUIO
JIOTUYECKOTO MBIIUICHUS] OO0y4YalolUXCs, TO3BOJISIET WM CTPOUTH CBOH
pacCy>KJIeHUsT Ha OCHOBE JIOTUYECKUX TMpaBui, (OPMHUPYET HABBIKU
KPUTHYECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «Anrebpa W Hayaia MaTeMaTHUYECKOrOo aHan3a
PUCYTCTBYIOT OCHOBBI MaTEMAaTHYECKOTO MOJCIUPOBAHUS, KOTOPHIE MMPU3BAHBI
Croco0CTBOBaTh (HOPMHUPOBAHUIO HABBIKOB TIOCTPOCHHSI MOJIENEH peabHBIX
CUTyalllid, MCCIEOBAaHUS JTUX MOJIENIeH C TOMOIIBIO ammapara aireOpbl U
MaTeMaTU4eCKOr0 aHajan3a, MHTEPIpPETAMH MOJTYYEHHBIX Pe3yiabTaToB. Takue
3aJlaHus BIUIETEHBl B KaXJbIH M3 pPa3[eioB MPOTPAMMBI, MOCKOJIBKY BECh
MaTepHuall y4eOHOro Kypca HIMPOKO HCIOIB3YETCs NIl PelIeHUs] MPUKIaTHBIX
3amau. [lpm pemieHuM peandbHBIX MPAKTHUECKUX 3alad  oOydaronuecs
pa3BHBAIOT  HAONIONATEIBLHOCTh, YMEHHE  HAXOAHWTh  3aKOHOMEPHOCTH,
a0CTparupoBaThCsi, UCIOIb30BaTh AHAJIOTHIO, 0000MIATh U KOHKPETU3UPOBAThH
npobiemy. JlesTenbHOCTh 10 (POPMUPOBAHUIO HABBIKOB PEIICHUS TMPHUKIATHBIX
3a/1a4 OpraHu3yeTcs B MPOIECCe U3YUYECHUS BCEX TEM yueOHOro Kypca «Anredpa
Y Hayaja MaTeMaTH4YeCKOTO aHaJIh3ay.



Ha wusyuenune ydeOHOro kypca «Anrebpa M Hayala MaTeMaTUYECKOTO
aHanmu3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B HEAEIO), B
11 xknacce — 136 yacoB (4 yaca B HEALIIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucaa v BbIYMCICHUS

Panmonansubie uncna. OObBIKHOBEHHBIE U IECATUYHBIE IPOOH, TPOLICHTHI,
OeckoHeuHble nepuoanyeckue apoou. [Ipumenenue npoOei M MPOLIEHTOB s
pellleHUs NPUKIAIHBIX 3aJad W3 Pa3IMYHbIX OTpAaciiel 3HAHUM U peabHOMU
KU3ZHU.

JlencTBuTeNnbHbIE YKCHA. PalMOHabHBIE W HUPpPAlMUOHAIBHBIE YHUCIIA.
ApudmMeTndyeckue omnepanuu ¢ JEWCTBUTEIBHBIMU  YHCIaMu. Moayib
JNEHUCTBUTENBHOIO YMcia W ero cBoiicTBa. I[lpuOnmkE€HHBIE BBIYUCICHMUS,
MpaBuiia OKPYIJICHUS, IPUKHUIKA U OLICHKA PEe3yJbTaTa BIYUCICHUH.

Crenenb ¢ 1ensiM nokaszareneMm. bunom HerooTona. Hcenonb3oBanue
noaxoasmnie GOpMbl  3alMCU  JEUCTBUTENBHBIX YHUCENT JUIA  pEelIeHUs
MPAKTUYECKUX 3a/1a4 U IPEICTABICHUS TaHHBIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENIEHU U €0 CBOMCTBA.

CreneHp C palMOHAIBHBIM IIOKa3aTeNeM U €€ CBOMCTBA, CTENEHb C
JNEUCTBUTEIIBHBIM ITOKA3aTENIEM.

Jlorapudm uncna. CoiictBa norapudma. JlecsiTuuHble W HaATypaibHBIC
JorapugMsl.

CuHyC, KOCHHYC, TAaHT'€HC, KOTAHT€HC YUCIOBOTO apryMeHTa. APKCUHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxzaecTBa M TOXAECTBEHHBbIE NpeoOpa3oBaHUsl. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIE YpAaBHEHUS U ypaBHEHUs-CleACTBUSA. HepaBeHCTBO,
pELIEeHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/IBI PEIICHUS IIEJIBIX U APOOHO-PAIIMOHATIBHBIX YpaBHEHUN
Y HEpaBEHCTB. MHOroO4WIEHbl OT OJHOW NMEPEMEHHOM. J/leneHne MHOrowieHa Ha
MHOTOYJIEH C oOcTaTkoM. Teopema be3dy. MHoOrowieHsl ¢ LEIbIMU
koadurnnenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAXKEHUHN, COIEPXKAIINUX CTETICHH W KOPHHU.

HUppaunonaneHble  ypaBHEHHS. OCHOBHBIE ~ METOABl  pEILICHHUS
MPPALUOHAIBHBIX YPaBHECHUM.

[TokazarenbHble ypaBHeHUSI. OCHOBHBIE METO/bI PEIICHUS MOKA3aTEIbHBIX
YPAaBHEHHM.

[TpeoGpazoBanre BEIPAKEHUIA, COACPIKAIINX JTOTAPHPMBI.



Jlorapudpmuueckue  ypaBHeHHs.  OCHOBHBIE  METOJBl  PEIICHUS
norapu@MUYECKUX YpaBHCHUH.

OcHoOBHBIE TPUTOHOMETPUUECKHUE (bopMyJIbIL. [Ipeo6GpazoBanue
TPUTOHOMETPUIECKUX BBIPAKCHUI. Pemmenne TPUTOHOMETPUIECKUX
YPaBHEHUM.

Pemienue cuctem JIMHENMHBIX ypaBHEHHMU. MaTpuia CUCTEMBl JTUHEUMHBIX
ypaBHeHU. Omnpenenurenb MaTpuibl 2X2, €ro TeOMETPUYECKHUNA CMBICI U
CBOWCTBA, BBIUMCJICHHE €r0 3HAYCHUS, NPUMEHEHHE ONpPEASTUTENs s
pEeLIeHUsT CUCTEMbl JIMHEHMHBIX YpAaBHEHUU. PelleHue MNpUKIagHbIX 3a1ad C
IIOMOIIBI0 CHUCTEMBl JIMHEWHBIX ypaBHeHUW. MccienoBaHue ITOCTPOCHHOU
MOJIEJIM C TOMOILBIO MATPUIL U ONIPEAEIUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJIEH PEATbHOM CUTyallMU C ITOMOIIBIO
ypaBHEHUI 1 HepaBeHCTB. [IpiMeHEHNE ypaBHEHUH M HEPaBEHCTB K PEIICHHIO
MaTeMaTUYECKUX 3a/lad W 3a/a4 U3 Pa3IMIHbIX 00JIACTeH HAyKH W peabHOU
KHU3HHU.

DYyHKIUHN U TPaPUKHU

OyHKIMSA, crnocoObl 3ananus (QyHKIuU. B3aumHo oOpaTHbie GYHKIHU.
Komnosunus dyukmuii. ['paduk dyHkuu. DnemeHTapHbIe TpeoOpa3oBaHUs
rpaduKoB G yHKITUH.

O6nactp onpesieNIeHUsI 1 MHOXKECTBO 3HaUeHu QyHkimu. Hynu ¢dyHkumu.
[IpomexyTkn  3HaKOMOCTOSHCTBA.  UETHBIE W HEd€THbIe  (PYHKIHUU.
[lepuonuueckue  QyHkiuu.  [IpoMexXyTKH  MOHOTOHHOCTH  (DYHKIIMH.
MakcuMyMbl 1 MUHUMYMBI QyHKIIMU. Haunbombiiee 1 HauMeHbIlee 3HAYCHUS
GbyHKIIM HA TTPOMEXKYTKE.

JluneitHas, kBaApaTuyHas U APOOHO-TUHEHHAs (YHKIUU. DIIEMEHTApHOE
UCCJIEIOBAaHNE U TTOCTPOCHHE HX TPaPUKOB.

CremnenHas GyHKIUS C HATYPAJIbHBIM U LIENBIM TIoKa3zateneM. E€ cBoiicTBa
u rpaduk. CBoiicTBa u rpaduK KOpHS N-Oi CTENEHW Kak (QyHKIUH OOpaTHOM
CTETICHHU C HaTYPaJIbHBIM MTOKa3aTeIIeM.

[TokazarenbHast u norapudmudeckas GyHKIIUU, KX CBOMCTBA W TpaduKy.
Hcnons3oBanue rpadukoB GyHKIUH 1T pEIICHUS YpaBHEHHUH.

Tpuronomerpuueckasi OKpy>KHOCTb, OIpEJEICHUE TPUTOHOMETPHUECKHUX
(YHKIMIA YUCIIOBOTO apryMeHTa.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B PEAJbHBIX Mpoleccax U SBICHUSIX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hauajsa MaTeMaTH4eCKOro aHAJIN3a

IlocnemoBaTenpHOCTH, cHIOCOOBI 3aaHUs IIOCHEIOBaTeNbHOCTEH. Merton
MaTeMaTHYECKOM UHAYKIHH. MoHOTOHHBIE U OTpaHUYCHHBIC



IIOCJIEA0BATENBHOCTH. VICTOPUS BO3SHUKHOBEHHSI MAaTEMATUYECKOTO aHAJIN3a KaK
aHaJIn3a OECKOHEUHO MAJIbIX.

Apudpmernyeckas U TE€OMETpUYECKas  IMPOrpeccud. becKoHeyHo
yObIBaroas reomerpuyeckas mnporpeccus. Cymma O€CKOHEUHO YObIBaIOIIEH
F€OMETPUYECKON IIPOrpecCUr. JIMHENHBIM U DKCIIOHEHIMAIbHBIN pocT. Yucmno
e. @opmysia CIOXKHBIX IPOLEHTOB. VCnoib30BaHWE MPOTPECCUN IS PEIICHUS
peanpHBIX 3a7a4 NPUKIAAHOTO XapaKTepa.

HenpepoiBubie (yHKIMM U uUX cBOMCTBa. TOuku pa3pbiBa. ACHMITOTHI
rpadukoB ¢ynkuuid. CBolMcTBa (YHKUMI HENPEPBIBHBIX HAa OTpe3ke. MeTon
WHTEPBAJIOB IS PEUIEHUs HEepaBeHCTB. [IpuMeHeHuEe CBOMCTB HENMPEPBIBHBIX
(GyHKUMN 111 penieHus 3a1ay.

Ileppass u  BrOpas  mpousBojaHble  QyHKIuU.  OmnpenenexHue,
reOMETPUYECKUH U (PU3MYECKUH  CMBICI  NPOU3BOJHOW.  YpaBHEHHE
KacaTeabHOU K Tpaduky PyHKIHH.

[IpousBoanbie  snmeMeHTapHbIX  GyHKUMiA. [Ipous3BoaHast  cymMBlI,
NPOU3BEICHHUS], YACTHOTO M KOMIIO3UIIUU (DYHKIIHM.

MHoxecTBA U JIOTMKA

MHoOXxecTBO, onepanuyd HaJ MHOXKECTBAMHU M HUX CBOWCTBA. [luarpammsbl
Olinepa—Benna. IlpuMeHeEHHE TEOPETUKO-MHOKECTBEHHOIO amnmapara Ui
OIMCAHUs PEAIBHBIX IPOLECCOB U SABJICHUH, IIPU PELICHUU 3a7a4 U3 APYIUX
y4eOHBIX ITPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTEMaTUYECKOTO OOBEKTA, CIECTBUE,
JOKa3aTeJIbCTBO, PABHOCWIBHBIE YPABHEHUS.

11 KIJACC

Yucjia 1 BLIYUCTIEHUS

Harypanbupie u uenble yucna. IIpuMeHeHHE TMPU3HAKOB ACIUMOCTH
IEeIbIX Yncel, HanOonpmmii oommit nenurens (nanee — HOJl) m HammeHbIiee
obmee kpatHoe (manee — HOK), octatkoB mo Moayiro, anroputMa EBkimuaa aist
peleHus 3a7a4 B 1EJIbIX YUCTIaX.

KommuiekcHbie umciia. AnreOpawdeckass ¥ TPUTOHOMETpHUecKas (HopMbl
3aIMCH KOMIUICKCHOTO 4Hucia. ApudMEeTHUYECKHE ONepanud ¢ KOMIUICKCHBIMU
yuciamu. M3o0pakeHne KOMIUIEKCHBIX YHCE Ha KOOPJMHATHOM IIJIOCKOCTH.
®opmyna Myaspa. KopHu n-oil creneHH U3 KOMIUIEKCHOTO YHCIIA.
[IpumMeHEHHE  KOMIUICKCHBIX  YHCENl JUIS  pelieHus  QHU3WYeCcKuX |
reOMeTPUUYECKUX 3ajay.

YpaBHeHUSI U HEPAaBEHCTBA



Cucrema M COBOKYNHOCTh YpPaBHEHHW M HEPABEHCTB. PaBHOCWIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIEICTBHSI. PABHOCUIIBHBIE HEPABEHCTBA.

OTbop KOpHEH TPUTOHOMETPUYECKUX YpPaBHEHUW C  MOMOUIbIO
TPUTOHOMETPUYECKOM OKPY’KHOCTH. Pewmenne TPUTOHOMETPUUYECKUX
HEPABEHCTB.

OcCHOBHBIE METOAbl pEUICHUS MOKA3aTEeNbHbIX U JIOrapupMHUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHNS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METONBI PEUIEHUS CUCTEM U COBOKYIIHOCTEH pAalMOHAJIBHBIX,
MppaLMOHANTBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUUYECKUX YPABHEHU.

YpaBHEHMS, HEPAaBEHCTBA U CUCTEMBI C TAPAMETPAMH.

IIpuMmeHeHne  ypaBHEHHM, CHUCTEM UM  HEPABEHCTB K  PEILICHUIO
MaTEeMaTUYECKUX 3a7a4y M 3a7a4 M3 Pa3IMYHbIX 00JlacTell HAyKU U peanbHOU
KU3HU, THTEPIPETALUS MTOJYUYEHHBIX PE3YJIbTATOB.

DYyHKIUHN U TPaPUKU

I'padux komnoszunmu ¢yHkuuid. ['eomerpuyeckue oOpas3bl ypaBHEHUN U
HEPABEHCTB HA KOOPAMHATHOM MJIOCKOCTH.

Tpuronomerpudeckue pyHKINH, UX CBOMCTBA U rpaUKH.

I'padnyeckue mMeToabl pelIeHUs] YpaBHEHHUM U HepaBeHCTB. ['paduueckue
METO/bI pELICHUs 3a7a4 C [IapaMeTpPaMHu.

Ucnonb3oBanue rpaduxoB GyHKUMUNA JUIsl MCCIENOBAaHUS IPOILIECCOB U
3aBHCHMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PELICHUM 3a7ad U3 JAPYruX y4eOHBIX
IIPEAMETOB U PEAIBHOM JKU3HU.

Hayana MaTeMaTH4YeCKOro aHAIM3a

[IpuMeHeHne NpoU3BOAHON K HCCIIEI0BAaHUIO (PYHKIUNA HA MOHOTOHHOCTh
U SKcTpemMyMbl. HaxoxaeHue HauOOJbIIEro M HAaWMEHBIIET0 3HAYeHU
HeNpepbIBHON (PYHKIIMM HA OTPE3KE.

IIpuMeHeHne NpOU3BOAHON Ul HAXOXKACHUSA HAWIIydlIero pPEIICHUs B
IIPUKIIAJHBIX 3a/1a4dax, I ONpENEeeHUs CKOPOCTH M YCKOPEHHUs IpoLecca,
3a1aHHOTO (HOPMYJION MJIH TPaPUKOM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO NepBOoOpa3HbIX. I[lepBooOpa3HbIe
arieMeHTapHbIX QyHKIuH. [IpaBuia HaxoXKeHHs TEPBOOOPA3HBIX.

Nuterpan.  I'eomerpuueckuii  CMBICH  HHTErpaysia.  BeruucieHue
ornpenenéHHOro nurerpana mo gopmyne Hetotona-JlelOuua.

[IpumeHeHne mHTErpana AJisi HAXOXKJICHHUS IUIOUIafed IJIOCKUX (QUryp u
00BEMOB TEOMETPUIECKUX TETI.



[Tpumeps! pemennid quddepeHnnanbHbIX ypaBHEHU. Maremaruueckoe
MOJICJIMPOBAHUE pEATbHBIX MPOLECCOB C IMOMOIIbIO U} PepeHIINaTbHBIX
YpaBHEHUH.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHA VYUYEBHOI'O KYPCA
«AJITEBPA N  HAYAJIA MATEMATHUYECKOI'O  AHAJIU3A»
(YTJIYBJIEHHBI VPOBEHbL) HA VPOBHE CPEJIHET'O OBIIETO
OBPA30OBAHUIA

JIMUHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3MIMM  OOyyaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUUCKOTO OOIIECTBA, IPEICTABICHUE O
MaTeMaTUYeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYP, SBJICHUM,
MpOIeAYp TPAKIAHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI M JAPYroe), yMEHUe
B3aUMOJICHCTBOBATh C COIMAJIBHBIMU HHCTUTYTaMH B COOTBETCTBHUHM C WX
GYHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTINTAHMS

c(hOpMUPOBAHHOCTh POCCUHUCKON TpaKJaHCKOM MICHTUYHOCTH, YBAKCHUS
K MPOIIIOMY U HACTOAIIEMY POCCUHCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIICHUE
K JOCTHKEHHSIM POCCUHCKHUX MAaTEMaTUKOB M POCCUHCKOM MaTeMaTH4eCKON
IIKOJIBI, WCIIOJIB30BAaHUE ATUX JIOCTMIKEHHH B APYrMX HAyKaX, TEXHOJOTHSIX,
chepax SJKOHOMUKY;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

OCO3HAHUE IyXOBHBIX LIEHHOCTEU POCCHUICKOTO HapoJa,
c(OpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, JSTUYECKOTO TIOBEICHUS,
CBA3aHHOIO C TMPAaKTUYECKUM T[PUMEHEHUEM JOCTHKEHUNW HAyKH U
NEATEIIbHOCThIO  YYEHOrO0, OCO3HAaHMWE JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOWYHUBOTO OYAYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKJIIOYAs 3CTETUKY MAaTEMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pELIEHU, pacCcyXIEHHM,
BOCIIPUUMUHMBOCTh K MATEMAaTUYECKUM acCI€KTaM pa3JIMUHbIX BUJOB UCKYCCTBA;

5) pusnueckoro BOCIUTAHUSA:

c(hOpPMHUPOBAHHOCTh YMEHUS TPUMEHITh MAaTeMAaTUYECKUe 3HAaHUS B
WHTEpEcax 3J0pOBOTO H 0Oe3omacHOro o0pa3a JKHU3HH, OTBETCTBEHHOE
OTHOILIIEHHE K CBOEMY 3JI0POBBIO (3I0POBOE NUTaHUE, COaJTaHCUPOBAHHBIN
PEXKHUM 3aHATUN W OTIIbIXA, PETYJsIpHAs (PU3NUYecKas aKTUBHOCTH), (pu3udeckoe
COBEPIIIEHCTBOBAHUE npu 3aHATHUAX CHOPTUBHO-03/I0POBUTEIBHOMN
NEeATENbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS



TOTOBHOCTh K TpYyJy, OCO3HAaHUE LEHHOCTH TPYAOJIIOOUs, HHTEpeC K
paznuuHbIM  cpepaMm  Tpo(EecCHOHATBHOM  JESTENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSMH, YMEHHE COBEpPIIATh OCO3HAHHBIA BBIOOD
Oynymieit mpodeccuu M peaqu3oBbIBaTh COOCTBEHHBIC >KU3HEHHBIE IUIAHbI,
FOTOBHOCTh W  CIIOCOOHOCTh K  MaTeMaTHYecKoMy oOpa3oBaHHMIO U
caM000pa30BaHUIO Ha MPOTSIKEHUHM BCEU >KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEILICHUU MTPAKTUYECKUX 3a]1a4 MaTeMaTHUYECKOW HAIPaBJIEHHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCTIMTAHMS:

c(OpPMHUPOBAHHOCTh HKOJOTHYECKON KyJIbTYphl, MOHUMAHHUE BIHUSHUS
COLIMAJIbHO-DPKOHOMHMUYECKUX  MPOLIECCOB Ha COCTOSHHE MPUPOJHOM U
COLIMAJIBHOM Cpellbl, OCO3HaHHWE TIJ00aJbHOrO XapakTepa 3KOJIOTHYECKUX
npo0seM, OpUEeHTALMs Ha TPUMEHEHUE MaTeMaTHUYECKUX 3HAHUM JIJIsl peleHus
3a/1ay B 00JIACTH OKPY’KAIOIIEH Cpelibl, JITAHUPOBAHKUE MOCTYIIKOB U OLIEHKH UX
BO3MOXKHBIX TIOCIIEJICTBUH ISl OKPYKAIOIIEH Cpe/ibl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAayKd M  OOIIECTBEHHOW MPAaKTHKW, T[OHUMaHUE
MaTEMaTUYECKOM HAyKH Kak c(epbl YeOBEUYECKOW AESTENbHOCTH, JTANoB €€
pa3BUTUA M 3HAYMMOCTH JUISl Pa3BUTHS LMBUJIM3AIMHU, OBJAJEHUE S3BIKOM
MaTE€MAaTHUKA MU MaTeMaTUYECKOW KyJIbTypOW KaK CpPEICTBOM IO3HAaHUS MHpA,
TOTOBHOCTbH OCYILECTBIIATh MPOEKTHYIO U HUCCIEN0BATEIBCKYIO IESTEIBHOCTD
WHIVBU1YaJbHO U B TPYIIIIE.

METAIPEIMETHBIE PE3YJIBTATBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHA

ba3oBble ornueckue AecTBUA:

BBISIBIIATh U XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKH MAaTEMaTHUECKUX
OOBEKTOB, TIOHSTHH, OTHOIICHWH MEXIy MOHATHAMH, (HOPMYINPOBATH
OTIpeIeTICHYSI TIOHATHUH, yCTaHaBIIMBATh CYIICCTBCHHBIN pHU3HAK
KIaccu(pUKAIlMU, OCHOBaHUSA i1 OOOOIIEHHUS W CpaBHEHHS, KPUTEPUU
POBOJIMMOTO aHAJIN3a;

BOCIIPUHHMATh, (OPMYIHPOBATH M  NPEOOpPa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIBHBIE 1 OTPHUIIATENbHBIE, €IMHIUYHbIE, YaCTHBIE U OOIIHE, YCIOBHEIE;

BBISIBJISITh ~ MaTeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
MPOTUBOpEUrs B paKTax, JAHHBIX, HAOIIONCHUSIX U YTBEPKACHUSIX, TIpe/jIarath
KPUTEPHH JIJISI BBISIBIICHUSI 3aKOHOMEPHOCTEH U IPOTUBOPEUNI;



JIeNaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX WU
MHIYKTUBHBIX YMO3aKJIIOUEHH, YMO3aKIIOUEHU 110 aHAJIOTHH;

MIPOBOJUTH CaMOCTOSATENIbHO J0Ka3aTeIbCTBA MaTeMaTUYeCKUX
YTBEp)KJIEHUN (MIpsIMbIE W OT MPOTUBHOIO), BBICTPAMBATh aPryMEHTALHUIO,
NPUBOJUTh TPUMEPbl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYXKIEHUS U BBIBOJIBI;

BbIOMpaATh CMOCO0 pelieHus y4eOHOW 3aaaud (CpaBHUBATHh HECKOJIBKO
BApUAHTOB  pEIlICHMs, BBIOMpPATh HauboJee MOAXOAIUA ¢  y4E€TOM
CaMOCTOSITEJIbHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3zoBble ucciienoBaTeabckue 1eiiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KAK MCCIIEOBATEIbCKANA MHCTPYMEHT IMO3HAHUS,
(GopMynupoBaTh  BONPOCHI, (UKCHUPYIOLIUME MPOTHBOpPEUHE, MpoOIemy,
YCTaHABIMBATh KUCKOMOE U JJaHHOE, (P OPMHUPOBATH TUIIOTE3Y, ApTyMEHTHPOBATh
CBOIO MO3ULIMI0, MHEHHE;

IPOBOJUTH CaMOCTOSATENIbHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBEeKTa,
ABJICHUS, TIPOLECCA, BBISBICHUIO 3aBHUCHUMOCTEH MEXIy O0ObEeKTamu,
ABJICHUSIMH, TIPOLIECCAMU;

CaMOCTOSITENILHO (POPMYIUPOBATh 000OIEHUS U BBIBOJIBI 10 PE3yJIbTaTaM
NpOBEAEHHOTO HAOJIOJCHUs, MCCIEA0BAaHUS, OLIEHUBAaTh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJOB U 0000IIECHHUI;

IPOTHO3UPOBATh BO3MOYKHOE pPa3BUTHE IIpoOllecca, a TaKKe BbIIBUraTh
IPEIOJI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmeii:

BBISIBJIATH J1e(pULUTHl MH(OPMALMU, JaHHBIX, HEOOXOIMUMBIX UIsl OTBETa
Ha BOIIPOC U JIJISl PELICHUS 3a1a4u;

BBIOMpaTh  MHQOpPMAIMIO U3  HMCTOYHMKOB  pA3IUYHBIX  THIIOB,
aHaJIM3UPOBaTh, CHUCTEMATHU3UPOBaTh U HHTEPIPETUPOBATH HH(POPMALUIO
pa3IMYHBIX BUAOB U (GOPM IPEJICTABICHNUS;

CTPYKTYpUpPOBaTh MHPOPMAIINIO, MPEACTABIATh €€ B pa3INuHbIX (opMax,
WJUTFOCTPUPOBATH TPpaPUICCKH;

OLICHUBATh HaJEKHOCTh uHpOopMaIuu o CaMOCTOSITEIBHO
c(OpMYyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBEpPCaJIbHbIE YUeOHbIE 1eHCTBUSA
Oo0wenue:
BOCIIpUHUMAThL M (OPMYIHUPOBATH CYXKJIEHHUSI B COOTBETCTBHUH C
YCJIOBUSIMH M LEISIMU OOLIEHUS, SICHO, TOYHO, FPAMOTHO BBIPA)KaTh CBOIO TOUKY



3pEHUs B YCTHBIX U MUCbMEHHBIX TEKCTAX, 1aBaTh MOSACHEHHSI IO X0y PEIICHUS
3a/1a4yu, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3ysbTaT;

B XOZi€ 00CYXAECHHMS 3a7aBaTh BOIIPOCHI I10 CYLIECTBY 00CYkKIaeMOIl TEMBI,
npoOJeMbl, pelaeMor 3aJadyd, BBICKA3bIBaTh MJIEHU, HALEJICHHbIE HA TMOUCK
pELICHMS], COMOCTABIATh CBOM CYXKIEHUS C CYXJIECHUAMH JIPYTUX YYAaCTHUKOB
auanora, OOHapyKUBaTh Pa3IMUMe U CXOJCTBO MO3UIIMMA, B KOPPEKTHOU (hopme
(opMyIMpOBaTH Pa3HOIJIACUS, CBOU BO3PAKECHMUS,;

OpEICTaBIATh  pe3yjbTaThl  pelIeHus  3a7auyd,  OKCIEPHUMEHTa,
UCCJIEeI0BAHUS, MPOEKTa, CAMOCTOATEIbHO BbIOMpATh (POpMAT BBICTYIUICHUS C
y4€TOM 3a/1a4 MPE3eHTAlN U OCOOCHHOCTEN ayAUTOPHH.

PerynsiTuBHBIe YHHBeEPCcAIbHbIE YUeOHbIE IeiicTBUA

Camoopranusanus:

COCTaBJIATH TUIAH, AITOPUTM PEIICHHsI 3a7a9, BEIOUPATh CIIOCO0 pelieHus
C y4€ToM UMEIONIMXCS PECypcoB M  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBAaTh M KOPPEKTUPOBATh BAapHUAHTHI PEIICHHH C Y4ETOM HOBOMU
uH(pOpMAaITIH.

CaMOKOHTPOJIb, IMOLMOHATbHBII HHTEJLJIEKT:

BIAJIETh HAaBBIKAMU TIO3HABATENIBHOW pediiekcMH KaK OCO3HAHUS
COBEpIIAEMbIX JEHCTBUA W MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB,
BJIQJIETh CMOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISl TpoIlecca W pe3ylbTaTa
pElIeHHs] MaTeMaTHYeCKOM 3a/1auu;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpPH pPEIICHUU
3a/layd, BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIbCTB, IAHHBIX, HAWIEHHBIX OMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa LEId M YCIOBUSM, OOBSCHATH
OPUYUHBI  JTIOCTMDKEHHUSI WM HEIOCTH)KEHHUS Ppe3ylbTaTOB JESITEIbHOCTH,
HAXOJUTh OIINOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAas 1€ATEJIbHOCTD:

NOHMMAaTh W HUCIOJb30BaTh  NPEHMYIECTBA  KOMAaHIHOW U
WHIUBUYaIbHONM pabOThl MpU pelieHuH Y4YeOHBIX 3a/ad, NMPUHUMATH IIeIb
COBMECTHOU JEATEIHHOCTH, MJIAHUPOBATH OPTAHHU3AIUI0 COBMECTHOW paboTHI,
pacnpenemnsTh BUALI padoT, JOTOBAPUBATHCA, 0OCYXAATh MPOIECC U PE3yIbTaT
paboThl, 00001IaTh MHEHUST HECKOJIBKUX JIFO/ICH;

y4acTBOBATh B TPYMIOBBIX (popMax pabOThI (00CYKaeHUSI, 0OOMEH MHEHHIA,
«MO3TOBBI€ IITYPMbD» U WHBIE), BBIMIONHITH CBOI YacTh paldOThl U
KOOPJMHUPOBATh CBOM JEHUCTBUSA C APYTMMH 4WICHAMH KOMAaHJbI, OICHWBATH



KauecTBO  CBOEro  BKjJaJa B OOmMMA  MPOAYKT TIO  KPUTEPUSIM,
c(hopMyJIHPOBAHHBIM YUYaCTHUKAMH B3aHUMOACHCTBUSI.

NPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce oOyyaromwuiicss MOJYYUT CIEAYIOIIUE
MpEeAMETHBIE PE3YJIbTATHI IO OTACIBHBIM TeMaM padodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHYE€CKOTO aHAIIN3a:

Yuciia v BBIYMCICHUS:

CBOOOJIHO OMEPUPOBATH MOHATUSIMU: PAIIMOHATBHOE YHUCIO, OECKOHEUHAs
nepuoandecKas ApoOb, MPOLEHTH, HPPAIMOHAIBLHOE YHCIO, MHOMXECTBA
palMOHANBHBIX U JEUCTBUTEIIBHBIX YHCEN, MOAYJIb I€HCTBUTEIBLHOTO YUCTA;

OPUMEHATh APOOM M TPOLEHTHI ISl PEIICHUS NPUKIAAHBIX 3a7ad U3
PAa3JIMYHBIX OTPACIIEH 3HAHUN U PEATbHOU )KU3HU;

OPUMEHATh  NPUOMIDKEHHBIC  BBIUMUCICHMS, TIpaBUjiia  OKPYTJICHUS,
NPUKUAKY U OLIEHKY PE3yJIbTaTa BIYUCIICHHIA;

CBOOOJIHO OIEPUPOBATH TMOHSATHEM: CTENEHb C IIEJbIM IOKa3aTelieM,
UCIIOJIb30BaTh MOAXOASANIYI0 (opMy 3amucu JOEWCTBUTEIBHBIX YHUCEN IS
peLIeHUs NMPAKTUYECKUX 3a7a4 U MIPEICTABICHUS JAHHbIX;

CBOOOJTHO  OMEpUPOBATH  TOHATHEM:  apU(METUYECKUH  KOpPEHb
HaTypajJbHOW CTEIICHH;

CBOOOJHO  OMEepUpoBaTh MOHATHEM: CTENEHb C  palMOHAIbHBIM
[I0Ka3aTelIeM;

CBOOOJTHO ONEPUPOBATH MOHATUSAMU: JOrapudm Uuca, IECATUYHBIE U
HaTypaibHbIEC JTOTapUPMBI;

CBOOOJTHO OTIEpUPOBATH MOHSATUSMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC
YUCIIOBOI'O apTyMEHTA;

ONEPUPOBaTh IOHATUSMMU: APKCHUHYC, apKKOCHMHYC M apKTaHICHC
YUCIJIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO  OMEepUpoOBaTh  MOHATUSIMH:  TOXAECTBO,  ypaBHEHHE,
HEPAaBEHCTBO,  PABHOCWJIBHBIE  yYpPABHEHUS W YPaBHEHMS-CIIC/ICTBUS,
PaBHOCUJIbHBIE HEPABEHCTBA,

NPUMEHSTh Pa3IMYHBIE METOABl PEIICHUS PalUOHAIBHBIX WU JPOOHO-
pallMOHANBHBIX YPAaBHEHUM, IPUMEHATH METOJ HWHTEPBAJIOB I PELICHUS
HEPABEHCTB;

CBOOOJTHO OMEPHUPOBATH MOHSATHSAMHU: MHOTOWIECH OT OJIHOW TIEPEMEHHOM,
MHOTOWICH C MeIbIMH KOod(UIMeHTaMu, KOPHU MHOTOYJICHAa, MPUMEHSTH



JeieHue MHOTOWIEHAa Ha MHOTOWIEH C OCTaTKOM, Teopemy besy u teopemy
Buera qns pewenns 3anay;

CBOOOJHO OIEPUPOBATHh MOHATUSAMH: CHCTEMa JIMHCHHBIX YpaBHCHUM,
MaTpuIla, ONPEACIUTEIh MATPUILI 2 X 2 W €ro IeOMETPUYCCKUU CMBICIH,
WCMOJIb30BaTh CBOMCTBA OMPEACHUTENS 2 X 2 JJis BBIYMCICHUSI €r0 3HAYCHHS,
MPUMEHSTh ONPEACTUTENN IS PEIICHUS CUCTEMbl JIMHEHHBIX YpaBHCHHH,
MOJICIIUPOBATh pPEATbHBIE CUTyallMd C TIOMOINBIO CHUCTEMBI JIMHCWHBIX
YpaBHCHHH, HWCCIEA0BaTh TOCTPOCHHBIE MOJEIN C TIOMOIIBIO MATPHI] |
oTpeenuTeNel, MHTEPIPETUPOBATH MIOJTYUYCHHBIN pe3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBAa JEHCTBUH € KOPHSIMH JUIsl TNpeoOpa3oBaHUs
BBIPAKCHU U,

BBITIOJHATE  MPEOOpPa30BaHUS UYWCJIOBBIX BBIPAKCHUU, COJEpIKAIINX
CTETICHHU C PallMOHAILHBIM ITOKA3aTeNeM;

UCTIOJIh30BATh CBOIWCTBa  JIOTapu(pMOB TUTST npeoOpa3zoBaHUs
Jorapu(pMUYCCKUX BBIPAKECHUN;

CBOOOTHO ONEPHPOBATH MOHATUSIMU: HUPPAIlMOHABHBIE, TTOKa3aTeIbHbIC U
JorapuMUYECKUE YpaBHCHHUS, HAXOAUTh MX PEIICHUS C IOMOIIBIO
PaBHOCWIBHBIX MIEPEXO0JI0B UM OCYIIECTBIISISI TPOBEPKY KOPHEI;

IPUMEHSTh OCHOBHBIE  TPUTOHOMETPHUYECKHE bopMyIIbl LTSt
npeoOpa3zoBaHusl TPUTOHOMETPUYECKUX BBIPAKCHHUI;

CBOOOJHO ONEPUPOBATH TOHATHEM: TPUTOHOMETPUYECKOE YpaBHCHHE,
OPUMEHSITh HEOO0XOoauMble (OPMYINBI [Jisi PELIEHHUS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPABHEHHUI;

MOJIETTUPOBATh pEAIbHbIE CHUTyalldd Ha s3bIKE anreOpbl, COCTaBISATh
BBIpQXKEHUS, YpPaBHEHHUs, HEPABEHCTBA I10 YCIOBUIO 3aJlayd, HCCIEI0BaTh
MOCTPOCHHBIE MOJICNIN C UCIIOJIb30BAaHUEM arapara anreopsbl.

DyHKUNH U TPAPUKH:

CBOOOJTHO OmepupoBaTh TMOHATUSAMU: (YHKIHS, CHOCOOBI 3aJaHus
¢GbyHKIIMK, B3aUMHO OOpaTHbIE (DYHKIIUK, KOMMO3WIMS (QYHKIHMH, Tpaduk
(G yHKIIMH, BBITIOJHSITH JIEMEHTapHbIe MpeoOpa3oBaHus rpaduKoB G yHKITUH;

CBOOOJTHO OMEPHUPOBATH MOHATUSMU: 00JIACTh ONPENIETCHUSI U MHOXKECTBO
3HaueHUN QYHKINH, HYJIH QYHKIIUU, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJTHO OIEPUPOBATH TOHATUSIMH: YETHBIE U HEUETHBIE (PYHKIIUH,
nepuogndeckue QyHKIUU, TPOMEKYTKA MOHOTOHHOCTU (PYHKITUU, MAKCUMYMBI
U MUHUMYMBI (YHKIIMW, HAUOOJbIIIEE W HAaUMEHbIIee 3HaueHue (QYHKIUHU Ha
MIPOMEKYTKE;

CBOOOJTHO OTIEPUPOBATH MOHATUSMH: CTEIICHHASS (QYHKIHS C HATYPAITbHBIM
U TIeJIBIM TTOKa3aTeseM, Tpaduk cTerneHHoN (QYyHKIUN C HATYPATbHBIM U TEIBIM



MokaszaTteseM, rpauK KOpHs n-Od CTENeHW Kak (GYyHKIMU OOpaTHOM CTENEHH C
HaTypaJIbHBIM IMOKA3aTEIIEM;

ONEepUpOBATh MOHATUSAMU: JIMHEHHAs, KBaApaTUYHas U APOOHO-TMHENHHas
(YHKIUHU, BBINONHATh 3JIEMEHTAPHOE MCCIEIOBAaHUE M TOCTPOEHUE UX
rpaduKoB;

CBOOOJIHO OINEPUPOBATH MOHATHIMU: MOKa3aTeNbHAsI U Jorapupmuyeckas
(yHKUIMHU, UX CBOMCTBAa M rpauKH, UCHOJIB30BaTh UX IrpadUKU ISl pelIeHus
YPaBHEHUN;

CBOOOJTHO OINEpPUPOBATh MOHATUSMU: TPUTOHOMETPUYECKAS OKPYKHOCTb,
oIpeJieNieHre TPUTOHOMETPUUECKUX (DYHKIIUI YUCTIOBOTO apryMeHTa;

UCIIOJIb30BaTh Tpaduku (QYHKIUN JUIsl HMCCIEAOBAHMUS MPOLECCOB U
3aBUCUMOCTEW MpU PEIIeHNH 3a4a4 U3 IPYTUX y4eOHBIX IPEIMETOB U PeabHOU
’KU3HU, BBIPAXKATh (POpMySIaMU 3aBUCUMOCTH MEXI1Yy BEIUUMHAMM;

Havasa MmaTeMaTH4ecKOro aHajamn3a:

CBOOOJTHO OMEPUPOBATH MOHATUAMU: apuMeTHUecKass U reoMeTpruiecKas
nporpeccusi, 06CKOHEUHO YObIBaroIasi FreOMETpUYEecKasi Iporpeccus, JIMHEHHBIHI
M OKCIOHEHIMAJIbHBIA poOCT, (opMysa CIOXKHBIX MPOIEHTOB, HMEThb
IPEJCTaBIEHUE O KOHCTAHTE;

UCMOJIb30BaTh MPOTPECCUN Ul PEIICHUs PEaNbHBIX 3a7ad MPUKIAJHOTO

XapakTepa;
CBOOOJTHO OMEPUPOBATH MOHSATUSMU: TOCIEAOBATENBHOCTh, CIOCOOBI
3a/1aHus MOCJIEIOBATEIBLHOCTEH, MOHOTOHHbBIE u OTrpaHUYCHHbIC

MOCJIEIOBATEIbHOCTH, TOHUMAaTh OCHOBBI 3apOXKJEHHUS MaTeMaTH4eCKOIro
aHaIM3a Kak aHain3a OECKOHEUHO MaJlblX;

CBOOOJTHO OIEpUPOBATh TMOHATHUSAMHU: HENPEPhIBHBIE (GYHKIWU, TOYKH
paspeiBa rpaduka GyHKIIUH, aCUMITOTH Tpadrka GYHKIINH;

CBOOOJTHO OMEpPUPOBATh MOHSATHEM: (DYHKIIHS, HETPEphIBHAS Ha OTPE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKIUH JJIS pEIIeHUs 3a/1a4;

CBOOOJTHO OMNEPHPOBATH MOHATUSMU: TIEpBas W BTOpas MPOU3BOIHBIC
byHKIIMM, KacaTeabHas K rpaduKy QyHKIINY;

BBIUUCTSATh  TPOU3BOJHBIE CYMMBI, TMPOU3BEACHHs, YacTHOTO U
KOMITO3UIIUH JIBYX (PYHKITUH, 3HATh TPOU3BOAHBIC SJIEMEHTAPHBIX (PYHKITHH;

UCTIOJIb30BaTh T€OMETPUUCCKUN M (PU3UYECKUN CMBICT MPOU3BOAHON IS
pelIeHus 3a1a4.

MHo:xecTBA U JIOTMKA:

CBOOOJTHO  OMEpUpOBaTh TMOHSATHUSMH: MHOXKECTBO, OIEpallid  HaJ
MHO>KECTBAMHU;



WCMOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIM amnmapar g ONHCaHHS
peanbHBIX MPOIECCOB U SIBJICHUM, MPHU PELICHUM 3a7ad U3 JPYTUX YUeOHBIX
MPEIMETOB;

CBOOOJIHO OINEpPUPOBATH MOHATUSMHU: OIpeEJeeHre, TeopeMa, YpaBHEHHE-
CIEJCTBUE,  CBOMCTBO  MAaTeMaTH4YeCKOro  OOBEKTa,  JI0KA3aTeIbCTBO,
PaBHOCUJIbHBIC YPABHEHHUS U HEPABEHCTBA.

K xonmy oOyuenuss B 11 kiacce oOyyaromuiicss MOJYYUT CIEAYIOIIUE
MPEAMETHBIE PE3YIbTAThI IO OTMIEIBHBIM TeMaM paboueil mporpaMMbl yueOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHYE€CKOTO aHAIIN3a:

Yuciia v BIYMCICHUS:

CBOOOJIHO OMNEPUPOBATH TMOHATUSIMU: HATYpaIbHOE U IE€JI0€ YHCIIO,
MHO’KECTBA HATYPAJIbHBIX U LEJbIX YUCEI, UCIOIb30BaTh MPU3HAKU AEITUMOCTH
ueneix yucen, HOJ um HOK HaTypanbHBIX uHcen sl pelIieHus 3aaad,
IPUMEHSTh ATOpUTM EBKIINA;

CBOOOJIHO ONEPUPOBATh TOHATHEM OCTaTKa MO MOJYJIIO, 3alUChIBATh
HaTypaJbHbIC YHCIIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJIHO OIEPUPOBATH TMOHATHUAMH: KOMIUIEKCHOE YMCIIO U MHOXXECTBO
KOMIUIEKCHBIX YHUCEN, MPEACTABISITh KOMIUIEKCHBIE UKCia B alredpandeckon u
TPUTOHOMETPUYECKON (hOpMe, BBIMOIHATH aprU(PMETHUECKUE OTIEpAIli C HUMU
U N300pakaTh Ha KOOPAMHATHOM IIIOCKOCTH.

YpaBHeHUsl 1 HEPABEHCTBA:

CBOOOJTHO OMEPHUPOBATH MOHSATUSIMU: UPPALMOHAIIbHBIE, TTOKa3aTeIbHbIE U
norapuMUYECKUe HEPaBEHCTBA, HAXOIUTh MX PEUICHUS C MOMOIIBIO
PaBHOCUJIBHBIX [1EPEX0/I0B;

OCYIIECTBJISITh OTOOpP KOpHEH NpHU PEHIeHHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS,

CBOOOJTHO OMEPUPOBATH TOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
MPUMEHSATh HEOOXOAuMble (QOPMYNBI  [Jii PEIICHHWS OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO OTIEPUPOBATH MOHITHIMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUH
U HEPABEHCTB, PAaBHOCUJIBHBIE CUCTEMBl U CHUCTEMBI-CIEICTBUS, HAaXOIUTH
pELICHUsT CHCTEMBI M COBOKYNHOCTEW pAIlMOHAJBHBIX, HPPALHOHAIBHBIX,
MOKA3aTeNbHBIX U JOTapu(MUIECKUX YPAaBHEHUIN 1 HEPABEHCTB,

pemarp palMOHAIBHBIE, VMppaluOHaJbHBIE, IIOKA3aTeNIbHBIE,
norapuMUYECKUe ¢ TPUTOHOMETPUUYECKHE YpaBHEHUS U HEPABEHCTBA,
coAep Kalye MOIYJIU U IMapameTphl;

MIPUMEHSIThH TpauuecKre METObI JJIsl PEIICHUsI YPABHEHHUI 1 HEPABEHCTB,
a TaKKe 3a7a4 C apaMeTpaMu;



MOJICJIUPOBAaTh pEalbHbIE CHUTYallMd Ha S3bIKE aireOpbl, COCTABIATH
BBIPQ)XCHUS, YPABHEHUS, HEPABEHCTBA W HMX CUCTEMBI 0 YCIOBHIO 3aJadH,
UCCJEeI0BAaTh MOCTPOEHHBIE MOJENIU C HCHOJIB30BAHMEM almapaTta anreopsl,
MHTEPIPETUPOBATH MMOTYUYECHHBIA pPE3yJIbTaT.

DYyHKIUHA U TPAaPUKU:

CTpPOUTh TpaUKH KOMIO3ULUMHM (YHKUUNA C TMOMOIIBIO 3IEMEHTAPHOIO
MCCJIEI0BAHUS U CBOMCTB KOMITO3HUIIMM ABYX (DYHKIIMIA;

CTPOUTh TE€OMETpUYecKue oOpa3bl YpaBHEHHW W HEPABEHCTB Ha
KOOPJMHATHOM IUIOCKOCTH;

CBOOOJHO OMNEPUPOBATH MOHATUSAMU: TPaQUKA TPUTOHOMETPUUECKUX
byHKIM;

OPUMEHATh (PYHKIMHM UIsi MOJAEIMPOBAHUS M MCCIENOBAaHUS pPeabHBIX
IIPOLIECCOB.

Havana MaTeMaTH4ecKOro aHajamnsa:

UCIIOJIb30BaTh  NPOM3BOJIHYIO  JJIsi  HCcieAoBaHMs  (YHKUMMA  Ha
MOHOTOHHOCTb U 3KCTPEMYMBI;

HaXOAUTh HanOOJbIlIee U HAUMEHbIIeE 3HAYEHUS! (QYHKIIUU HETIPEPHIBHON
Ha OTPE3KE;

UCIIOJIB30BATh MPOU3BOJIHYIO ISl HAXOXKAEHUS HAWIY4dlIEro PEIICHUS B
OPUKIAOHBIX, B TOM YHUCJE COLUAJIbHO-DKOHOMUYECKHX, 3aj]ayax, i
OTIpeJICICHHUs] CKOPOCTU U YCKOpPEHHs Ipoliecca, 3aJaHHOTO (HOopMysoi uiu
rpaduKoMm;

CBOOOJTHO OIEpUPOBATH MOHATHUSMU: TEPBOOOpa3Hasi, OMNpeneIEHHBIN
UHTETpajl, HAXOJIUTh MEPBOOOpPA3HBIC AIEMEHTAPHBIX (DYHKIHMI W BBIYUCIATH
uHTerpai mno Gopmyne Hetotona-JleiOnua;

HAaXOAUTh IUIOMAAN TUIOCKUX GUTYp U OOBEMBI Te€l C TOMOIIBIO
UHTErpana;

UMETh NPEICTABICHUE O MAaTEMaTUYECKOM MOJEIMPOBAHUM HAa MpPUMEpe
coctaBiieHUs MU PpepeHInaTbHBIX YPaBHEHUH;

pemaTh NpUKIagHbIe 3a4a4H, B TOM YUCJIE COLMAIBHO-3KOHOMUYECKOIO U
duznUecKoro xapakrepa, CpeACTBAMU MATEMATUYECKOTO aHAIH3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHuMe pa3ie/ioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Kontpoampie  Ipaxririeckiue o0pa3oBaTe/bHbIE
padoThl padoTsbI pecypest
MHOK€ECTBO AEHCTBUTEIBHBIX YHACEIL.
1 MHuorounensl. PaninoHanbHble YypaBHEHHS U 24 1
HepaBeHCTBa. CHCTEMBI IMHEWHBIX
ypaBHEHUU
5 Oynkiuu u rpaduku. CreneHHas QyHKIUS C 12 1
L[eJIBIM TIOKa3aTesIeM
3 ApubMeTHIeCKnii KOPEHb N-0i CTETICHHU. 15 1
HppannonanbHbie ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
ypaBHEHUS
5 Jlorapudmudeckas GyHKITHSA. 18 1
Jlorapudmuueckue ypaBHEHUS
5 TpuronomeTpuyeckue BIpAXKECHUS U 99 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U IPOTPECCHH 10 1
HenpepriBabie ¢pyukiuu. [IpousBoanas 20
9 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs 5 5

3HAHUH




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136 ’

10




11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NMPOrpaMmblI Bcero Kontpoampie — Ipaxririeciue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBoOOpa3Hast ¥ HHTET AT 12 1
3 I'paduiku TpUroHOMETPUUECKUX (PYHKITHIA. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 HpparnmoHaibHbIe, TOKa3aTeIbHBIC U 24 1
JorapupmMuUecKre HepaBeHCTBa
KommnekcHsie yncna 10 1
HarypanbsHble u 11e1b1e uncia 10
Cucrembl palMoHaIbHBIX, UPPAUOHATBHBIX
7 MMOKa3aTeIbHBIX U JOTapUPMUUECKUX 12 1
ypaBHEHUH
8 3amauu ¢ mapaMmeTpaMu 16 1
9 [ToBTOpenue, 060061IeHNE, cCCTeMaTH3aIUs 16 5
3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka KonTpoabHnsbie | IlpakTuueckue op
n/n Bcero U3ydeHust odpa3oBaTejibHbIE
padoThI padoThl
pecypchl
1 MHO3K€eCTBO, ONepaIuy Hajl 1
MHOKECTBAMHU U UX CBOMCTBA 01.09.2025
2 narpaMMsl Diiiepa-Berna 1
Jluarp P 01.09.2025
[IpuMeHeHne TeopeTHKo-
3 MHO>KECTBEHHOT0 anmapara I 1
pata X 03.09.2025
perieHus 3aaa4y
Panmonansaeie yncia. OOBIKHOBEHHBIE
4 U IEeCATHYHEIE IPOOH, IPOLIEHTEI, 1
8 APODH, TPOTt 03.09.2025
OCCKOHEYHBIC MTEPHOUUECKHIE TPOOH
Panmonansaeie yncia. OOBIKHOBEHHBIE
5 U IEeCATHYHEIE IPOOH, IIPOLIEHTEI, 1
8 APODH, TIpOT 08.09.2025
OCCKOHEYHBIC MTEPHOIUUECKHE TPOoOH
[Ipumenenue apobeii v IPOIEHTOB IS
6 1
penieHus MPUKJIaAHBIX 3a7a4 08.09.2025
[Ipumenenue apobeii v IPOIEHTOB IS
7 1
pelieHus MpUKIaJAHbIX 3a7a4 10.09.2025
JlericTBUTENbHBIC YKClIa. PallmoHaIbHBIE
8 1
U MppalyoHajbHbIC YUCIIa 10.09.2025




Apudmernueckue oneparum ¢

9
JIENCTBUTEIHLHBIMI YUCIIAMHU 15.09.2025
10 Monynbs AeCTBUTEIBHOTO YHCIIA U €r0
CBOMCTBA 15.09.2025
[TpuOmmkEHHBIC BEIYUCIICHUS, TIPABHJIA
11 OKPYTJICHHS, IPUKHAKA 1 OIICHKA
24 pHiAKa K ol 17.09.2025
pe3yibTaTa BEIYUCICHAN
OCHOBHBIE METOIBI PEIICHUS TIEITBIX U
12 IPpOOHO-PALIMOHANBHBIX YPABHEHUN U
PODHO"palt P 17.09.2025
HEPaBEHCTB
OCHOBHBIE METOJIbI PEIICHUS LETbIX U
13 00HO-PalIHOHAILHBIX YPABHEHUH U
APODHO-palt P 22.09.2025
HEPaBEHCTB
OCHOBHBIE METOJIBI PEIICHUS LETbIX U
14 00HO-PAlIHOHAILHBIX YPABHEHUH U
APODHO-palt P 22.09.2025
HEPaBEHCTB
MHoOrouseHsl OT OJJHON EPEMEHHOM.
15 eJIEHHEe MHOTOYJI€HA Ha MHOTOWIEH C
A 22.09.2025
octatkoM. Teopema beszy
16 MHOro4IeHE! ¢ [EIBIMU
koapduuuentamu. Teopema Buera 24.09.2025
17 Pemrenne cucreM MMHENHBIX YPaBHEHUI
P 24.09.2025
18 Pemrenue cucrteM JUHEHHBIX YpaBHESHUHU
P 29.09.2025
19 Martpuna cucTeMbl JINHEUHBIX




ypaBHeHUH. Onpenenurenab MaTpuLbl
2x2, ero reOMeTpUYECKUI CMBICI U
CBOICTBA; BBIYUCIIEHHE €T0 3HAYECHUS

29.09.2025

20

Omnpenenurens MaTPUIBI 2X2, €ro
r€OMETPUYECKHUI CMBICIT U CBOMCTBA;
BBIYMCIIEHUE €T0 3HAYECHUS

01.10.2025

21

[IpuMenenue onpeaenuTens s
peIICHNA CUCTCMBI JIMHEUHBIX
ypaBHEHUU

01.10.2025

22

Pemrenne npukiagHelx 3a1a4 C
ITIOMOIIIBIO CUCTEMBI JINHEUHBIX
ypaBHEHUU

06.10.2025

23

Pemenue npukiaaHbix 3a1a4 ¢
MTOMOIIBIO0 CUCTEMBbI JINHEHHBIX
ypaBHEHU M

06.10.2025

24

KontponbHas padoTa: "PanronanbHbie
ypaBHEHUA U HepaBeHCTBA. CHCTEMBI
JIMHEHHBIX YpaBHEHUN"

08.10.2025

25

OyHKIMSA, crTOCOObI 3aaHus (QYHKIIUH.
B3anMuo oOpaTHbIe PyHKITHH.
Kommnosutus ¢hyHKimii

08.10.2025

26

I'padux GyHKIMHM. DIEeMEeHTapHbIe
npeoOpazoBanusi rpa@uKoB QPyHKINN

13.10.2025

27

OO6nacTp onpeneneHuss 1 MHOXKECTBO
3HayeHu#l ¢pyHkiuu. Hymu yHkmm.
ITpomMexxyTKH 3HaK MOCTOSTHCTBA

13.10.2025




28

Yérubie 1 HEUETHBIC (DYHKITUH.
[lepuoanueckue pynkuuu. Ipomexyrku

MOHOTOHHOCTH (DYHKITHH 15.10.2025

MakcuMyMbl 1 MUHUMYMBI ()YHKIIHH.
29 Hauboupiiee n HanMeHblee 3HAYCHUE

(GYHKIMU HA IPOMEKYTKE 15.10.2025
30 Jluneitnas, kBagpaTHuHas U ApoOHO-

JTUHeHas GyHKUNUN 20.10.2025
31 DJIEMEHTapHOE HCCIIEIOBAHUE U

MTOCTPOCHHE I'PA(PHUKOB STUX (DYHKITUI 20.10.2025
32 DJIEeMEHTapHOE UCCIIEIOBAHUE U

MOCTpOCHUE TPadUKOB ITUX (PYHKITHI 22.10.2025
33 Crenensb c 1enbIM Noka3zareneM. buaom

Herotona 22.10.2025
34 Crenens ¢ nensM nokasareneM. buaom

Herotona 05.11.2025

CrenenHast GyHKIHS ¢ HATYpPaJIbHBIM U
35 esIM nokasareiieM. E€ cBolicTBa U 05.11.2025

rpaduk
36 KonTtponsHas pabora: "CreneHnas

¢byuknus. E€ cBoiictBa u rpadux" 10.11.2025
37 ApupmeTnueckuii KOpeHb HaTypalbHOMN

CTETEeHU U €r0 CBOMCTBA 10.11.2025
38 ApupmeTnueckuii KOpeHb HaTypalbHOMN

CTENIEHU U €r0 CBOMCTBA 12.11.2025
39 IIpeobpazoBaHus YUCIOBBIX




BBIPAKECHUI, COACPKANUX CTECIIEHU U
KOpHH

12.11.2025

40

[TpeoOpa3oBaHws YUCITOBBIX
BBIPAKECHUI, COACPKAINUX CTECIIEHU U
KOpHH

17.11.2025

41

[IpeobpazoBaHust YHCIOBBIX
BBIPAKECHUI, COACPKAINUX CTEIICHU U
KOpHH

17.11.2025

42

HppaumnonaibHbIE ypaBHEHHUS.
OcHOBHBIE METOBI PELIECHUS
UPPalMOHAIBHBIX YPABHCHUN

19.11.2025

43

UppannonanbHbie ypaBHEHUS.
OCHOBHBIE METOIbI PELLICHUS
UppalMOHANILHBIX YPaBHEHHM

19.11.2025

44

WppatmonanbHble ypaBHEHHUS.
OcHOBHBIE METOIbI PELLICHUS
UppalMOHANILHBIX YPaBHEHHM

24.11.2025

45

PaBHOCHIIbHBIE TIEpEXOIbl B PELICHUN
UppalMOHANILHBIX YPaBHEHHIM

24.11.2025

46

PaBHOCHIIBHBIE NTEPEXO/IbI B PEILIEHUU
UppalMOHAIBHBIX YPaBHEHUN

26.11.2025

47

PaBHOCUIIBHBIE TEPEXO/IbI B PELICHUU
UppalMOHAIBHBIX YPaBHEHUN

26.11.2025

48

PaBHOCUIIBHBIE TIEPEXO/BI B PELLIEHUU
UppalMOHAIBHBIX YPaBHEHUN

01.12.2025

49

CBoiicTBa u rpaduk KOpHs n-0il cTeneHn




Kak (QyHKIIMH 0OpaTHOM CTETIEHN C
HaTYpaJIbHBIM ITOKa3aTelleM

01.12.2025

50

CBoiicTBa 1 rpaduK KOpHS N-0il CTETIEHN
Kak (QyHKIMH 0OpaTHOM CTETIEHU C
HaTypaJIbHbIM IOKa3aTelleM

03.12.2025

51

Kontponsnas padota: "CBoiicTBa u
rpaduk KOpHS n-0¥ CTENEHU.
WppatmonansHblie ypaBHeHU"

03.12.2025

52

CTeHeHB C paHI/IOHaJ'II)HI)IM IIoKa3aTcJIeM
U e CBOMCTBA

08.12.2025

53

Cremnenp C pallMOHATBHBIM TIOKa3aTeIeM
U €€ CBOUCTBA

08.12.2025

54

CrerneHp C pallMOHATBHBIM TOKa3aTeIeM
U €€ CBOUCTBA

10.12.2025

55

[TokazatenpHas QyHKIHA, €€ CBOWCTBA U
rpadguk

10.12.2025

56

Ucnonb3oBanue rpaduka QyHKIUN AJs
pelIeHNs] ypaBHEHUM

15.12.2025

57

Hcnonb3oBanue rpaduka QyHKIUU A5
pelIeHns ypaBHEHU N

15.12.2025

58

Iloka3zarenpHble ypaBHeHUsA. OCHOBHBIE
METO/IbI PEIICHUSI TOKA3aTEIbHBIX
ypaBHEHUI

17.12.2025

59

Iloka3zarenbHble ypaBHEHUSA. OCHOBHBIE
METO/Ibl PELICHUS NTOKA3aTEeIIbHBIX
YPaBHEHUN

17.12.2025




[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

60 METOIbI piIHeHI/Iﬂ [MOKa3aTejIbHbIX 99 12,2025

YpaBHEHHHA
61 KonTtposnsHast padota: "[lokazarenpHas

¢ynkuus. [TokasarenbHble ypaBHEHUS" 22.12.2025
62 Jlorapudm uncna. ColicTBa Jiorapupma 94.12.2025
63 Jlorapudm uncna. ColicTBa yiorapupma 94.12.2025
64 Jlorapudwm uncmna. CoiicTBa gorapupma 99.12.2025
65 JlecATHYHBIEC U HATYpaJIbHBIE

sorapudmbl 29.12.2025
66 JlecATUYHBIC U HATYpaJIbHBIC

sorapudmsl 12.01.2026
67 [IpeobpazoBaHue BhIpAKEHUH,

CoJIepXKaIux Jorapudmbl 12.01.2026
68 [IpeoOpazoBaHue BBIpAKEHUH,

coJIepKaIux Jorapudmol 14.01.2026
69 [IpeoOpa3oBaHue BBIpOKEHHIA,

coJIepXKaIiux Jorapudmbl 14.01.2026
70 Jlorapudmuueckas pyHkius, eé

CBOMCTBA U rpaduk 19.01.2026
71 Jlorapupmuueckas QyHKIus, eé

CBOIcTBa U rpaduk 19.01.2026
72 Hcnonb3oBanue rpaduka GyHKIUN A5




peuieHus: ypaBHEHUN

21.01.2026

Wcnonb3oBanue rpaduka QyHKIUU A5

73 pelieHus: ypaBHeHU I 21.01.2026
Jlorapudmudeckne ypaBHEHUS.
74 OCHOBHBIE METOJIbI PEIICHUS
norapH(bMquCKfIx }I’)paBHeHI/Iﬁ 26.01.2026
Jlorapudmudeckue ypaBHeHHUsI.
75 OCHOBHBIE METOJIbI PEIICHUS
norapH(bMquCKfIX }I’)paBHeHI/Iﬁ 26.01.2026
JlorapudmMudeckue ypaBHCHHUSI.
76 OCHOBHBIEC METO/IbI PEIICHHSI
JIOFapI/I(l)MI/I‘IeCKfIX }E’paBHeHHﬁ 28.01.2026
77 PaBHOCHIIBHBIE TTEPEXO/IbI B PEIICHUU
Jorapu(PMUIECKUX ypaBHEHUN 28.01.2026
78 PaBHOCHIIBHBIE TTEPEX0/IbI B PEIICHUT
JOoTapu(PMUIECKUX YpaBHEHUN 02.02.2026
KonTtposnwsHast padoTa:
79 "Jlorapudmuueckas KIIUAL.
HOFapEI(b%\)/II/I‘ICCKI/Ie inEH:HI/I}I" 02.02.2026
80 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAHTEHC
YHICIIOBOTO apryMeHTa 04.02.2026
81 Cunyc, KOCHHYC, TAHT'€HC ¥ KOTAHT€HC
YHCIIOBOTO apryMeHTa 04.02.2026
82 ApKCUHYC, apKKOCHHYC M apKTaHTE€HC
YKCIIOBOTO apryMeHTa 09.02.2026
83 ApKCUHYC, QpKKOCHHYC M apKTaHTEeHC




YHUCJIOBOIO apryMeHTa

09.02.2026

Tpuronomerpudeckas OKpyKHOCTb,

84 OTIpe/ieIeHue TPUTOHOMETPHYECKIX 11.02.2026
(yHKIMI 4MCIOBOrO aprymMeHTa o
TpuronomeTrpuveckast OKpy>KHOCTb,

85 OTIpe/ieIeHue TPUTOHOMETPHUYECKIX 11.02.2026
(QyHKIMIT 9MCIOBOrO apryMeHTa o

36 OCHOBHBIEC TPUTOHOMETPUIECKHE
hopmysI 16.02.2026

87 OCHOBHBIE TPUTOHOMETPUYECKHUE
(hopMyIIBI 16.02.2026

88 OCHOBHBIEC TPUTOHOMETPUIECKUE
hopmyIbI 18.02.2026

89 OCHOBHBIE TPUTOHOMETPUYECKHE
hopmyIBI 18.02.2026

90 [TpeoOpa3zoBaHne TPUTOHOMETPUUECKUX
BBIpaKEHUI 25.02.2026

01 [TpeoOpa3zoBaHue TPUTOHOMETPHUYECKUX
BBIpaKEHUI 25.02.2026

92 [TpeoOpa3zoBaHue TPUTOHOMETPUYECKUX
BBIpaKEHUI 02.03.2026

03 [TpeoOpa3zoBaHue TPUTOHOMETPUYECKUX
BBIpaKEHUI 02.03.2026

94 Perenne TpUroHOMETPHUECKUX
ypaBHEHUI 04.03.2026

95 Pemenune TpuroHoMeTpu4ecKux




YpaBHEHU I

04.03.2026

Pemrenne TpuroHoMeTpu4eCKuX

% ypaBHEHUU 11.03.2026
97 Pemenue TpuroHoMeTpUYeCKHX
ypaBHEHUI 11.03.2026
08 Pemenue TpuroHOMeTprUYeCKHX
YpaBHEHHHA 16.03.2026
99 Pemenue TpuroHoMeTprUIECKIX
ypaBHEHUU 16.03.2026
100 Perienne TpuroHOMETpHUYECKUX
YpaBHCHHIA 18.03.2026
KontponbHas padoTa:
0| s e
[TocnenoBaTeIbHOCTH, CIIOCOOBI 3aaHUS
102 nocneILOBaTeanVOCTeﬁ. Merton 30.03.2026
MaTeMaTUYECKOH WHIYKITHH
MOHOTOHHBIE M OTPaHUYCHHBIC
103 gzsg:g:zzeg;;c;m. Ucropus ananuza 30.03.2026
104 Apudmernueckast Iporpeccust 01.04.2026
105 I'eomeTrpuueckas nmporpeccust 01.04.2026
106 Bbeckoneuno yOwIBatoras
reOMETPUUECKast IPOrPeCcCUst 06.04.2026




CymMa 6eckOHEeuHO yOBIBAIOIICH

107 reOMETPUYECKON POTrPECCUH 06.04.2026
108 JIMHENHBIN 1 SKCOHEHIUAIIBHBIN POCT.

Uucno e. ®opmyna CI0KHBIX MPOIEHTOB 08.04.2026
109 JIMHENHBIN 1 SKCOHEHIUAIIBHBIN POCT.

Uucno e. Dopmyna CIOKHBIX MPOIEHTOB 08.04.2026

Hcnonp3oBanue nporpeccun s
110 pelIeHus peabHbIX 3a7a4 IPUKIIATHOTO 13.04.2026

Xapakrepa
111 KontponbHas padoTa:

"[TociteIoBaTEILHOCTH U TIPOTPECCHH " 13.04.2026
112 HenpeprsiBHbIC PyHKIINHN ¥ UX CBOWCTBA 15.04.2026
113 Touka pa3ppiBa. ACHMITOTHI TpaUKOB

byHKINN 15.04.2026
114 CaoiicTBa (yHKITUH HENIPEPHIBHBIX Ha

OTpEe3Ke 20.04.2026
115 CpoiicTBa (hyHKIIMIA HETIPEPHIBHBIX HA

OTpEe3Ke 20.04.2026
116 MeTo1 UHTEPBAJIOB JJIsl PEIICHHUS

HEPaBCHCTB 22.04.2026
117 MeTo1 UHTEPBAJIOB [ PEIICHHUS

HEPaBCHCTB 22.04.2026
118 Metoa HHTEpPBAJIOB /ISl peLICHHS

HEPABEHCTB 27.04.2026
119 IIpumeHeHNne CBOMCTB HEMPEPBIBHBIX




GyHKUIUH 1711 peleHus 3a1a9

27.04.2026

[IpuMeHeHne CBOWCTB HENPEPBIBHBIX

120 GYHKIWH UL penIeHHs 3a1a4 29.04.2026
121 [TepBas u BTOpas MpOW3BOHBIC

byHKITIT 29.04.2026
122 Ompenenenue, reOMETPUUECKHN CMBICIT

MIPOU3BOTHOM 04.05.2026
123 Omnpenenenue, GU3NIECKUNA CMBICIT

MIPOU3BOTHOM 04.05.2026
124 VYpaBHeHHE KacaTeIbHOM K rpaduKy

byHKITIH 06.05.2026
125 VYpaBHeHHE KacaTeIbHOM K rpaduKy

byHKIUN 06.05.2026
126 [TpousBoiHEIE TTEMEHTAPHBIX (DYHKIIHIA 13.05.2026
127 [TpousBoiHEIE 2JIEMEHTAPHBIX (QYHKIIHMA 13.05.2026
128 [Tpon3BoiHAs CYMMBI, IIPOU3BEICHHS,

YaCTHOTO ¥ KOMITO3HUIINK (PYHKITHI 18.05.2026
129 [Tpoun3BoHAst CyMMBI, IIPOU3BEICHHS,

YaCTHOTO U KOMIO3ULIHNU (DYHKITUI 18.05.2026
130 [Tpoun3BoiHAs CYMMBI, IIPOU3BEICHHS,

YaCTHOTO U KOMMO3UIHNH (QYHKITUI 20.05.2026
131 KonTtponsnas padora: "[IpouszBoanas” 90.05.2026
132 [ToBTOpenue, 06061IeHNE,




cucTeMaru3anus 3HaHui: "YpapHenus"

25.05.2026

[ToBTOpenue, o6oodIIEHNE,

1 1

33 cucreMaruzanus 3HaHui: "OyHxun" 25.05.2026
134 Wrorosas koHTposibHas paboTa 1 1
135 HToroBast KOHTpOJbHAS padoTa 1 1
136 [ToBTOpEHwUe, O606H1€HI:I€, 1

cHCTeMaTH3aIHs 3HAHUH
BIIEE KOJIMYECTBO YACOB I1
OBII] OJI CTBO YACOB I10 136 10

I[TPOTPAMME




11 KVIACC

Ne
/o

Tema ypoka

KoaunuecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoTsI

IIpakTH4eckue
padoTsI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

[IpuMeHeHne npon3BOIHOMN K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

01.09.2025

[IpuMeHeHne npon3BOIHOMN K
HCcCIeA0BaHUIO0 (PYHKIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

01.09.2025

[IpumeneHnre mpou3BOIHOM K
UCCIeI0BaHUIO (QYHKINN Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

03.09.2025

[Ipumenenure npou3BOIHON K
UCCIe0BaHUI0 (QYHKIMI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

03.09.2025

[Ipumenenre mpou3BOIHOM K
UcclenoBaHuIo (YHKIMA Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

08.09.2025

[IpumeHeHne Mpou3BOIHOM K
UccleoBaHuI0 (QYHKINIA Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

08.09.2025

HaxoxnaeHue HanOOJIBIIET0 U

HAMMCHBIICTO 3HAYCHU HerCpBIBHOP'I

(GyHKIMU Ha OTpe3Ke

10.09.2025




Haxoxnenne HanOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(yHKIMM Ha OTpe3Ke

10.09.2025

Haxoxxnenne HanOOoJIBIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKIMM Ha OTpE3Ke

15.09.2025

10

Haxoxnenne HanOOJIBIIETrO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(hyHKIIMM Ha OTpe3Ke

15.09.2025

11

Haxoxnenue HanOOJIbIIErO U
HaWMEHBIIIETO 3HAYCHUS HEITPEPHIBHON
(GYHKIIMY Ha OTpe3Ke

17.09.2025

12

Haxoxnenne HanOoJIBIIErO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GYHKIMM Ha OTPE3Ke

17.09.2025

13

[Ipumenenue Tpou3BOIHOM JIst
HaX0XJICHUS HaWTY4YIlero peieHus B
MPUKIIATHBIX 3a/1a4ax

22.09.2025

14

[IpumeneHnnre Tpou3BOIHOM JIst
HaxO0JKJICHUS HAMJTYYIIET0 PEIICHUs B
MPUKIIAHBIX 3a/1a4ax

22.09.2025

15

[Ipumenenre npou3BOIHOM JUIsS
ONIPENIETICHUSI CKOPOCTH U YCKOPEHUS
npolecca, 3a1aHHOTO (GOopMYIIOH UITH
rpadpuKom

24.09.2025

16

[Ipumenenre npou3BOIHOM JUIs
OIIPENENIEHUS CKOPOCTU U YCKOPEHUS

24.09.2025




npoliecca, 3aIaHHOTo (HOPMYIION U

rpaduxkom
17 Kommosutus ¢yHKImiz 99.09.2025
18 Komrmosutus ¢yHKIwi 99.09.2025
19 Kowmrmosutus ¢yHKIwiz 01.10.2025
20 I'eomeTpuueckue oOpa3bl ypaBHEHUH Ha

KOOPJIMHATHOM TUIOCKOCTH 01.10.2025
21 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha

KOOPAMHATHOM TIOCKOCTH 06.10.2025
99 KonTtponsnas padota: "MccnenoBanue

(YHKIIHHA ¢ TTOMOTIIBIO TTPOU3BOAHON" 06.10.2025
93 [TepBooOpa3Hasi, OCHOBHOE CBOWCTBO

MepBOOOPA3HBIX 08.10.2025

[TepBoOoOpa3HbIE NIEMEHTAPHBIX
24 kuumii. [IpaBuna HaxoxaeHus

1('1127];1){B:O6p331fblx " 08.10.2025

[TepBoOOpa3HbIE NIEMEHTAPHBIX
25 kuwmii. [IpaBuna HaxoxaeHus

1('11271;{13:06pa311:m " 13.10.2025
26 Huterpan. ['eomerpuyeckuii cMbICi

UHTErpaia 13.10.2025
97 Brruncnenue onpenenéHHOro

uHTerpaia no gopmyine Herotona- 15.10.2025




JleliOuna

Brruncienue onpenenéHHoro

28 ;i;%?;i: no ¢opmyne Herotona- 15.10.2025
29 [IpumeHnenue nHTETpana s
HaXO0XACHHUS IJIoIIaied IUIOCKUX QUryp 20.10.2025
[Ipumenenne uHTErpasia s
30 HaX0XJICHHUS 00bEMOB TEOMETPUICCKUX 90.10.2025
Tel
31 [Tpumepsl permenuit
n(hepeHInaTbHBIX YPaBHCHHHA 22.10.2025
39 [Ipumeps! pemenni
muddepeHInanTbHBIX YpaBHCHUM 22.10.2025
Martemaruueckoe MOJEIUPOBAHHE
33 peanbHBIX MPOIIECCOB C HOMOHII?'IO 05.11.2025
muddepeHInanTbHBIX YpaBHCHUH
34 Kontponbnas padota: "[lepBooOpazHas
U uHTerpan” 05.11.2025
35 Tpuronomerpuyeckue GyHKIUU, UX
CBO¥CTBa U rpaduku 10.11.2025
36 Tpuronomerpuyeckue GyHKIUU, UX
CBOMcTBA U IrpaduKu 10.11.2025
37 Tpuronomerpuyeckue GyHKIUU, UX
CBOMcTBA U IrpaduKu 12.11.2025
38 Tpuronomerpuueckue GyHKIUHN, UX
CBOMCTBA U IrpauKu 12.11.2025




39

Tpuronomerpuieckue GyHKIUH, UX
CBOMCTBa U rpaduku

17.11.2025

40

OTb60p KOpHEH TPUTOHOMETPUICCKHIX
YPaBHEHUH C MOMOLIBIO
TPUTOHOMETPHUYECKOM OKPYKHOCTH

17.11.2025

41

OT60p KOpHEH TPUTOHOMETPUUECKHUX
YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUIECKON OKPYKHOCTH

19.11.2025

42

OT60p KOpHEH TPUTOHOMETPUUECKHIX
YpPaBHEHUH € MOMOUIBIO
TPUTOHOMETPHUYECKOU OKPYKHOCTH

19.11.2025

43

OT60p KOpHEH TPUTOHOMETPUUECKHIX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH

24.11.2025

44

Pemenne TpuroHoMeTpruuecKuxX
HEPaBEHCTB

24.11.2025

45

Pemenne TPUTOHOMETPUYCCKUX
HCPABCHCTB

26.11.2025

46

Pemenne TPUTOHOMETPUICCKUX
HCpPaBCHCTB

26.11.2025

47

Pemenue TPUTOHOMCTPUYICCKUX
HCPABCHCTB

01.12.2025

48

Kontponbras padota: "['paduku
TPUTOHOMETPHUECKUX (PYHKIIHIA.
TpuronomeTpuyeckue HepaBeHCTBA'

01.12.2025

49

OcHoBHBIC MCTOAbI PCHICHUS




IOKa3aTCJIbHbIX HCPABCHCTB

03.12.2025

OcHoBHEIC MCTOAbI pCHICHUS

50 [I0Ka3aTeIbHbIX HEPABEHCTB 03.12.2025
51 OCHOBHBIE METO/IBI PEIICHUS

MOKa3aTeIbHBIX HEPABEHCTB 08.12.2025
59 OCHOBHBIE METOIBI PEIICHUS

MOKa3aTeIbHBIX HEPABEHCTB 08.12.2025
53 OCHOBHBIE METO/IbI PEIICHUS

Jorapu(PMUIECKUX HEPABEHCTB 10.12.2025
54 OCHOBHBIEC METOIbI PEIICHUS

Jorapu(PMUIECKUX HEPABEHCTB 10.12.2025
55 OCHOBHBIEC METO/IbI PEIICHUS

Jorapu(PMUIECKUX HEPABEHCTB 15.12.2025
56 OCHOBHBIEC METO/IbI PEIICHHSI

Jorapu(PMUIECKUX HEPABEHCTB 15.12.2025
57 OCHOBHBIC METO/IbI PEIICHHSI

HppaIMOHAILHBIX HEPABEHCTB 17.12.2025
58 OCHOBHBIEC METO/IbI PEIICHHUSI

HppaIMOHAILHBIX HEPABEHCTB 17.12.2025
59 OCHOBHBIE METOIbI PEILICHUS

HppaIMOHAILHBIX HEPABCHCTB 22.12.2025
50 OCHOBHBIE METOIbI PEILICHUS

HppalMOHAIbHBIX HEPABEHCTB 22.12.2025
61 I'padpuueckue MeTo b1 peIJ_IeI:II/IH

UPpalMOHAIIBHBIX YPABHEHUM 24.12.2025
62 I'padrueckue MeTOIbl peleHNs




HMPPALMOHAIIBHBIX YPABHEHUN

24.12.2025

63

I'paduueckre METOIBI pelIeHHS
II0KA3aTEebHBIX YPAaBHEHHUU

29.12.2025

64

I'padmyeckue MeTOBI pemeHUs
MOKa3aTeIbHbIX HEPABEHCTB

29.12.2025

65

I'paduaeckue meToabl pemeHus
Jorapu(PMUIECKuX ypaBHEHUN

12.01.2026

66

I'paduaeckue MeToabI pemieHust
Jorapu(pMUUEecKUX HEpaBEHCTB

12.01.2026

67

I'padmyeckue MeToabl pereHus
Jorapu(PMUIECKUX HEPABEHCTB

14.01.2026

68

I'padmyeckue MeTobl pereHus
MOKa3aTeIbHbIX U Jorapu(pMUIecKux
ypaBHEHUU

14.01.2026

69

I'padmyeckue MeToabl penieHus
MOKa3aTeJIbHbIX U Jorapu(pMUIecKux
ypaBHEHUH

19.01.2026

70

I'padmyeckue MeTobl peneHus
MOKa3aTeIbHbIX U JorapupMUIecKux
HEPaBEHCTB

19.01.2026

71

I'padmyeckue MeTobl pereHus
MOKa3aTeIbHBIX U JoTapu(PMUIECKUX
HEPaBEHCTB

21.01.2026

72

KonTtponeHas padoTa:
"HppannoHaibHble, TOKa3aTeIbHbIE U
norapupmMuUecKue HepaBeHcTBa"

21.01.2026




73

KowmrmnekcHbie yncna. Anredpanueckast
U TpUrOHOMeTpUUecKasi (OpMbl 3aUCH

26.01.2026

KOMIUIEKCHOTO YHCIIa

Kommuiekcubie uncia. Anredpanyeckas
74 U TPUTOHOMETpUYecKast (GOPMBI 3aITUCH 96.01.2026

KOMIUIEKCHOTO YHCIIa
75 Apudmernueckue onepanuu c

KOMIUICKCHBEIMH YHMCIaMH 28.01.2026
76 Apudmernueckue onepauu ¢

KOMIUIEKCHBIMH YHCIaMU 28.01.2026
77 N3obpaxeHnne KOMIIJIEKCHBIX YMCeT Ha

KOOPJAMHATHOU TJIOCKOCTH 02.02.2026
78 N3obpaxeHnne KOMIIJIEKCHBIX YHCeT Ha

KOOPJAMHATHOU TJIOCKOCTH 02.02.2026
79 ®opmyna Myaspa. Kopau n-oit

CTENEHU W3 KOMIUIEKCHOTO YHCIIa 04.02.2026
80 ®opmyna Myaspa. Kopau n-oit

CTEIICHU U3 KOMILICKCHOTO YHhcia 04.02.2026

[IpuMeHeHre KOMIUIEKCHBIX YUCEI TS
81 penieHus pU3n4IecKux u 09.02.2026

T€OMETPHUECKUX 3a/1a4
82 KonTtponeHas padoTta: "KomruiekcHble

gucia' 09.02.2026
83 HarypanbHble u nenbie yncna 11.02.2026
84 HarypanbHble u nensie yncna




11.02.2026

[IpuMeHeHne NpU3HAKOB ACIUMOCTH

85
LIETTBIX YU CEI 16.02.2026
86 [TpuMmeHeHre MPU3HAKOB JACTUMOCTH
LETTBIX YUCEI 16.02.2026
87 [IpuMeHeHHEe MPU3HAKOB JACTUMOCTH
nenerx yncern: HOJ[ u HOK 18.02.2026
38 [TpuMeHeHre MPU3HAKOB JACTUMOCTH
nenbix yncerr: HOJ[ m HOK 18.02.2026
[IpumeHeHue NpU3HAKOB AETUMOCTH
89
LIETTBIX YHCEJI: OCTATKH 110 MOTYITIO 25.02.2026
[IpumeHeHue NpU3HAKOB AETUMOCTH
90
LIEITBIX YHCEJI: OCTATKH 110 MOIYITIO 25.02.2026
[IpumeHeHue NPU3HAKOB AETUMOCTH
91 €JIbIX YHCcel: anroput™ EBkinaa s
B P e 02.03.2026
pelIeHns 3a/1a4 B LIEJIbIX YncIax
92 KontponbHas padoTa: "Teopus 1empx
gucen" 02.03.2026
CucreMa ¥ COBOKYITHOCTb YpaBHEHUH.
93 PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
04.03.2026
CJIEJICTBUS
Cucrema ¥ COBOKYITHOCTb YPAaBHEHHI.
94 PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
04.03.2026
CIIENICTBUS
OcCHOBHBIE METO/IBI PEIICHHUS CUCTEM U
95 .
COBOKYITHOCTEW paliMOHaIbHBIX 11.03.2026




YpaBHEHU U

96

OcHOBHBIE MCTOABI PCIICHUA CUCTEM U
COBOKYITHOCTEN MpPpalMOHaIbHbBIX
YpaBHEHUU

11.03.2026

97

OcHOBHBIE MCTOABI PCIICHUA CUCTEM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
YpaBHEHUU

16.03.2026

98

OcHOBHBIE MCTOABI PECIICHUA CUCTEM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
ypaBHEHUU

16.03.2026

99

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(pMuuecKux
ypaBHEHU U

18.03.2026

100

OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U
COBOKYITHOCTEH JIorapu(pMuuecKkux
ypaBHEHUH

18.03.2026

101

[IpumeHeHue cucTeM K peLeHUI0
MaTeMaTHYeCKUX 3a7a4 ¥ 3a7a4 U3
pa3IMYHbBIX 00JaCTe HAYKH U
peaIbHOM JKU3HH, HHTEPIIPETALIHS
MOJYYEHHBIX PE3YJIbTATOB

30.03.2026

102

HpI/IMeHeHI/IC CHCTCM K PCUICHUIO
MaTCMaTHYCCKHUX 3aJa4 U 3a1a4 U3
PAa3JIMIHBIX oOmacreit HAayYKU U
peanLHoﬁ JKU3HU, UHTCPHIPLCTALUA
TOJIYYCHHBIX pC3YJIbTAaTOB

30.03.2026

103

HpI/IMeHeHI/IC HCPAaBCHCTB K PCHICHUIO




MaTeMaTHYECKUX 3a7a4 U 3a7a4 U3
pa3IMYHbIX 00J1aCTe HAyKH U
peasIbHOM JKU3HU, UHTEPIIpETAIHs
MIOJIyYEHHBIX PE3y/bTaTOB

01.04.2026

KonTponsHas padora: "CructeMbl
palrOHAJIBHBIX, HppallMOHATIbHBIX

104 MOKa3aTeIbHBIX U JIOTapU(PMUUECKUX 01.04.2026

ypaBHeHUI"
105 ParnmonanbHble ypaBHEHHUS C

rnapamMeTpamu 06.04.2026
106 PanmonanbHbie HEpaBEHCTBA C

rnapaMmeTpamu 06.04.2026
107 PanmonanbHbIe CHCTEMEI C

rapameTpamu 08.04.2026
108 HppanunonanbHbie ypaBHEHUS,

HEpPaBEHCTBA C IMapaMeTpaMu 08.04.2026
109 HppanuoHaibHbIe CHCTEMBI C

rapameTpamu 13.04.2026
110 [Toka3zaTenbHbIC YpaBHEHUS,

HEpPaBEHCTBA C IMapaMeTpaMu 13.04.2026
11 [Toka3aTenbHBIE CHCTEMBI C

rnapameTpamu 15.04.2026

Jlorapudmuueckue ypaBHEHHUs,
112

HEpaBEHCTBA C lTapaMeTpaMu 15.04.2026
113 Jlorapudmuueckrue CUCTEMBI C

napaMeTpamu 20.04.2026




114

TpuroHomeTpruyeckue ypaBHEHHUs C
napaMeTpamu

20.04.2026

115

TpuroHomeTpuuecKre HEPABEHCTBA C
rapamerpamu

22.04.2026

116

TpUroHomMeTpUYECKNE CUCTEMBI C
rapamerpamu

22.04.2026

117

[TocTpoenue u uccnenoBanne
MaTeMaTHYEeCKUX MOJIEIEeH pearbHbIX
CUTYalllil C TOMOIIBIO YPABHEHUH C
rmapaMeTpamu

27.04.2026

118

[TocTpoeHue u ucciaeaoBaHue
MaTeMaTHYEeCKUX MOJIEICH peaTbHbIX
CUTYallUi C TOMOIIBIO CUCTEM
ypaBHEHUH C TTapamMeTpamMmu

27.04.2026

119

[TocTpoenue u uccneaoBanne
MaTeMaTHYECKUX MOJIEICH peaTbHbIX
CUTYaIUi C OMOIIBIO CUCTEM
ypaBHEHUH C TTapamMeTpamMmu

29.04.2026

120

KontponbHas padota: "3agauu ¢
napameTrpamu"

29.04.2026

121

[ToBTOpEeHnue, 06061IeHNE,
cUCTeMaTH3anys 3HaHui: "YpaBHeHns'

04.05.2026

122

[ToBTOpEeHnue, 06061IeHNE,

cUCTeMaTu3anus 3HaHui: "YpaBHeHns'

04.05.2026

123

[ToBTOpEenue, 06061IeHNE,
cucTeMaTH3alus 3HaHWii: "Y paBHEHHUSI.

06.05.2026




Cucremsbl ypaBHeHUI"

124

[ToBTOpEenue, 06001ICHNE,
CHCTEMAaTH3aIMs 3HAHWH
"HepaBencrsa"

06.05.2026

125

[ToBTOpeHnue, o6o0IICHNE,
cUCTEeMAaTH3aIs 3HAHWH:
"HepaBeHncrsa"

13.05.2026

126

[ToBTOpeHnue, o6o0IICHNE,
CUCTEMAaTH3aIHs 3HAHWH:
"Hepasencrna"

13.05.2026

127

[ToBTOpEeHue, 0600IICHNE,
cHUCTEMAaTU3aIs 3SHaHUHI
"IIpou3Boanas u e€ npuMeHeHue"

18.05.2026

128

[ToBTOpEeHue, 06o0IIEeHNE,
cUCTEMAaTU3aIs 3SHaHUH
"IIpou3BoaHas u e€ npuMeHeHue"

18.05.2026

129

[ToBTOpEeHUE, 0600IICHNE,
cUCTeMaTH3allus 3HaHU:
"IIpousBoaHas u e€ npuMeHeHue"

20.05.2026

130

[ToBTOpEeHuE, 0600IICHNE,

cucreMaTu3anus 3HaHui: "MHTerpan u

€ro npuMeHeHue"

20.05.2026

131

[ToBTOpEeHnue, 06061IeHNE,

cucreMarusanus 3Hanuii: "Oyukuun"

25.05.2026

132

[ToBTOpEenue, 06061IeHNE,

cucreMaru3anus 3Hanuii: "Oyukuun"

25.05.2026




133 [ToBTOpEenue, 060061ICHNE, 1
cucreMaru3alus 3Hanuii: "OyHxiun"
134 Wrorosas koHTposibHas paboTa
135 HroroBast KOHTpOJbHAS paboTa 1 1
136 [ToBTOpEHwUeE, O606H16HI:IC, 1
CUCTeMAaTH3aIis 3HAHUH
OBIIEE KOJIMYECTBO YACOB I1O0 136 10

[TPOTPAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepPsieMOro .
00pa30BaTeIbHON MPOrpaMMbI CpeIHEero 001Iero 00pa3oBaHusi
pe3yJbTara
1 Yucna v BEIYUCICHUS
11 OnepupoBaTh MOHATHSIMH: pAIlMOHATBHOE M JCHCTBUTEILHOE YHUCIIO,
' OOBIKHOBEHHASI M JICCSITHYHAS APOOb, TPOIICHTHI
12 BeimoyHATe  apudMeTHUYecKue Omepanud € palMOHAIBHBIMH U
' JCHUCTBUTEILHBIMH YHCITAMA
13 BeImoJHATE  NIPHONFMOKEHHBIC  BBIYUCIICHUS, WCIOJB3ysS  IpaBHiIa
' OKPYTJICHUS, IeIaTh MPUKUAIKY U OTICHKY pe3yJIbTaTa BEIYUCICHUN
OnepupoBaTh MOHATHUSMH: CTEIICHB C IICJIBIM TIOKa3aTelieM, CTaHIapTHAS
14 (dhopma 3anucu IeHCTBUTEIBHOTO YUCIIA, KOPEHb HATYpajIbHOU CTENECHH;
' WCIO0JIb30BaTh MOAXOIALIYI0 (OPMY 3alHCH ACUCTBUTEIBHBIX YNCEIN JUIS
pelIeHns MPaKTUYECKUX 3aau U IPECTaBICHUS JAHHBIX
OnepupoBaTh MOHATHUSAMH: CHHYC, KOCUHYC U TaHT€HC MPOU3BOJIHHOTO
1.5 yriia; WCIOJb30BaTh 3aIllMCh IPOM3BOJIBHOTO YIJIa 4Yepe3 OOpaTHbIS
TPUTOHOMETpHUUYECKUE (YHKIINH
2 VYpaBHEHHUs 1 HEPABEHCTBA
OnepupoBaTh HOHATUSMU: TOKIECTBO, YpaBHEHUE, HEPABEHCTBO, 1IENIOE,
2.1 paloHaIbHOE, UppalMOHAIIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUYECKOE YpaBHEHHE
99 BoimonHaTe mpeoOpazoBaHUs TPUTOHOMETPUYECKUX BBIPAKEHUH U
' pelaTb TPUroHOMETPUYECKUE ypaBHEHUS
BrimonuaTe npeoOpazoBaHus HEJNbIX, parroHaIbHbBIX u
2.3 WppallMOHANIBHBIX BBIPAKEHUHW M peuiaTb OCHOBHBIE THIBI LEJbIX,
paloOHaIbHBIX H UPPALMOHAIIBHBIX YPAaBHEHUI 1 HEPABEHCTB
54 [IpumeHsATh ypaBHEHUS U HEPABEHCTBA JJISl PEIICHUS MaTeMaTHUYECKUX
' 3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTell HAyKU U pealbHOM KU3HH
MopnenupoBaTh pealibHble CUTYallMH Ha SI3bIKE alreOphl, COCTaBISAThH
95 BBIPDOKEHUS, YpPaBHEHMs, HEpPaBEHCTBAa IO YCJIOBHIO  3ajauyH,

UCCIIeIOBaTh IOCTPOEHHbIE MOJENM C MCIOJIb30BAaHUEM armapara
anreOpbl




OyHKIMH U TpaduKu

OnepupoBaTh MOHATUSAMH: (YHKIMSA, CHOCOOBI 3afaHus (YHKIUH,

3.1 o0nacTe ompeneleHus W MHOXECTBO 3HAUYEeHUM QYHKIMH, Trpadux
(GyHKIMH, B3aUMHO 00paTHBIE (PYHKITHH
3. OnepupoBaTh MOHATUSAMHU: YETHOCTh M HEUYETHOCTh (YHKIMH, HYIU
' (YHKIMH, IPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Ncnosb3oBath rpaduky GyHKIUN A1 peIICHUsT ypaBHEHU N
3.4 Ctpouth ® uyMTaTh TpadUKd JTHMHEHHON (QYHKIUH, KBaIpaTHIHOU
' (byHKIIUH, CTETIEHHON (DYHKIIMH C 1IeJIBIM TTOKa3aTeIeM
Wcnonw3oBare rpadukn (QyHKOMHA IS HMCCIEJOBAHUS IPOIECCOB M
35 3aBUCHMOCTEH MPU PENICHUH 3a7ad U3 JAPYruX y4eOHBIX MPEAMETOB U
' peanbHOM SKM3HU, BBIpaXaTh (GOPMYJIaMH 3aBHCUMOCTH MEXIY
BEJIMYMHAMU
4 Hauana maTeMaTnueckoro anaiamsa
41 OnepupoBaTh TMOHATUSMH: TOCIIECIOBATEIHLHOCTD, apupMeTHYeCKass |
' reoMeTpHUUECcKasi MPOTPECCUH
OnepupoBaTh MOHATHUSIMH: OCCKOHEYHO YOBIBAIOIIAsl T€OMETPHUYECKAs
4.2 mporpeccusi, cymMma OECKOHEUHO YyObIBaloIle TIeoMeTphuecKoit
MPOTPECCUU
4.3 3aiaBaTh MOCIIEI0BATEILHOCTH PA3JIMUHBIMHU CIIOCO0aAMU
44 Hcnonb3oBaTh CBOMCTBA MOCIEAOBATEIBHOCTEH W TPOTPECCHIl A
' pelIeHUs pealibHbIX 3aJa4 MPUKIAIHOTO XapaKTepa
5 MHo3xecTBa U JIOTUKA
5.1 OnepupoBaTh NOHATUSAMHU: MHOXKECTBO, OTIEpAI[UU HaJl MHOKECTBAMH
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapaTr JUisl ONUCAHUS
5.2 pEaIbHBIX MPOIIECCOB U SBJIEHUM, MpPU PEIICHUH 3aqad U3 JAPYTrUX
y4eOHBIX MPEIMETOB
53 OnepupoBaThb TNOHATUSAMHU: OMNpENEICHHE, TeopeMa, CJENICTBUE,
JI0Ka3aTeNbCTBO
11 KIIACC
Kon .
IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHEro 001mero o0pa3oBaHmsi
pe3yJibTara
1 Uucna ¥ BBIYUCICHUS
11 OnepupoBaTh MOHATUSMH: HATypaJlbHOE, LEJI0€ YHCIIO; UCIOJIb30BaTh

NPpU3HAKU ACIIMMOCTH LECJIbIX YHUCCII, PA3JIOKCHUC YHCJIAa Ha IPOCTHIC




MHOKHUTCIIN JJI1 pCHICHUA 3a1a4

1.2

OHepI/IpOBaTB NMOHATUCM!: CTCIICHb C PALIMOHAJIBHBIM IMOKAa3aTCIICM

1.3

OnepupoBaTh MOHATHAMU: JiorapudM  4YHCIA, JECATUYHBIE U
HaTypaJbHBIE JIOTapU(MBI

VYpaBHEHUS U HEPABEHCTBA

2.1

[IpumeHsaTh cBOMCTBa CTENEHHM ISl INpPeoOpa3oBaHUsl BbIPaKEHUH,
OIIEPUPOBATh IMOHATUSAMHU: IIOKA3ATEIBHOE YPAaBHCHUE U HEPABEHCTBO;
peniaTb OCHOBHBIE THIIBI [IOKA3aTEJIbHbIX YPABHEHUN U HEPABEHCTB

2.2

BoinonHATe npeoOpa3oBaHusl BBIPAXKEHHUM, COAEpXKAIIUX JIOTapU(PMBbL;
ONEpUpOBaTh  MOHATUSAMHU:  JIOTapUPMHUUECKOE  ypaBHEHUE U
HEPaBEHCTBO; PeIIaTh OCHOBHBIC TUIIBI JIOTAPU(PMHUECKIX YpPaBHEHUH 1
HEPABEHCTB

2.3

Haxonute penienus npocTenmx TPUrOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh NOHATHUSAMHU: CHCTEMA JIMHEWHBIX YPAaBHEHUH M €€
pelnleHue; UCIoJIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUM JUIS pelICHUs
MIPAKTHUYECKUX 3a/1a4

2.5

Haxomute  pemieHus IpPOCTEMINMX CHUCTEM M COBOKYIHOCTEM
palOHAIBHBIX YPABHEHHUI U HEPABEHCTB

2.6

MogenupoBaTh peajibHbIE CHUTYaIlMd Ha s3bIKE aireOphbl, COCTABIISITH
BBIpaKCHHUSI, YPaBHEHUS, HEPABCHCTBA U CHCTEMBI 110 YCIOBHIO 3aJ1a4H,
WCCIIeIOBAaTh TOCTPOSHHBIE MOJENM C KCIOJIb30BAaHHEM arapara
anreopsl

OyHKIMH U TpaduKH

3.1

OnepupoBaTh TMOHATHAMHU: TepUOIUYECKas (YHKIHS, MTPOMEKYTKH
MOHOTOHHOCTH (PYHKIIMM, TOYKH dKCTpeMyMa (DYHKITUH, HauOoJbIee 1
HaMMEHbIIIee 3HaYCHHUS (DYHKIIMU Ha TPOMEXKYTKE; UCIIOJIb30BATh UX JIJISI
uccaenoBanus QYHKINUH, 3aJaHHON TPpapuKOM

3.2

OnepupoBaTh MOHATHUSIMH: TPAPUKHA TTOKA3ATEIBHOH, JIOTapu(OMHUIECKON
U TPUTOHOMETPUYECKHX (PYHKIMIA; M300paxaTb UX Ha KOOPAUHATHOMN
IJIOCKOCTH M UCIIOJIB30BATH ISl PEIICHUs YPaBHEHUH U HEPABEHCTB

3.3

N300paxkaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKu JIMHEHHBIX
YpaBHEHUN M HCMONb30BaTh MX JUISI PELICHUS CUCTEMBbl JHUHEHHBIX
ypaBHEHUH

3.4

Hcnonw3oBate rpadukn (QyHKUMHA [UIs MCCIENOBaHUS IPOLECCOB U
3aBHCUMOCTEH U3 JPYruX y4eOHBIX UCLUIINH

Hauana maTemaTnueckoro aHanmsa

4.1

OnepupoBaTh TOHATUSMU: HEMpepbiBHAs (YHKIUS, MTPOU3BOIHASL
(YHKIMHM; MCHONIB30BaTh TE€OMETPUYECKUI U  (PU3UYECKUIl CMBICT
MIPOU3BOIHOM /7151 pelIeHMs 3a7a4




HaxomuTh mNpoM3BOAHBIE  3JEMEHTApHBIX  (PYHKIMHA, BBIYUCIATH

4.2 MIPOU3BO/IHBIE CYMMBI, IIPOU3BEICHHSI, YACTHOTO (DYHKITUI
Hcnonp3oBaTh MPOM3BOAHYIO UL MCCIENOBAaHUSA (DYHKIMM Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHSAThH PE3YIbTaThl UCCIETOBAHUS K
MOCTPOEHHIO TPahUKOB
44 Hcnonb30BaTh NpOU3BOAHYIO JUISl HAX0XKACHUS HAWIYULIETro pEelIeHus B
' MIPUKJIAIHBIX, B TOM YHCJIE€ COLMAIBHO-IKOHOMUYECKHX, 3aJauax
45 OnepupoBaTh MNOHATHSAMH: IEpBOOOpasHass M HUHTErpan; I[OHUMATh
' TeOMETPUIECKUI 1 (PU3HUECKHI CMBICIT HHTETpajia
46 Haxomute mepBooOpa3Hble dIIEMEHTAPHBIX  (YHKIUH, BBIYUCIATH
' uHTerpain no gopmyne Herorona — Jleiitbnumna
4.7 Pemats nmpukiagHele 3aaud, B TOM YHUCIIE COLMATbHO-3KOHOMHYECKOTO

1 GU3NYECKOro XapakTepa, CpeICTBAMH MaTEMAaTUIECKOTO aHAIN3a




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

HpOBepﬂeMblf/i IJIEMEHT COACPKAHUA

Kon
1 Yucna v BIYMCICHUS
Pammonanbubie  uncna. OOBIKHOBEHHBIE W JIECSTUYHBIE JpoOM, MPOICHTHI,
OeCKOHEUHBIE  NEepUOJTUYECKHEe  apoOH.  ApudMeTHYecKHe  Omepaluu ¢
1.1 | pauMoHanbHBIMU YMCIAMU, peoOpa30BaHUs YMCIOBBIX BbIpakeHui. [IpuMenenue
npobeil ¥ MPOLEHTOB AJIsl PELIEHHUs MPUKIAJAHBIX 3a]lad U3 pa3jIMuHBIX OTpacien
3HaHUM U PEATbHOM )KU3HU
[evictButenpHble  4yucia.  PalmoHanmpHble W UppalMOHAJbHBIE  YHCIA.
1.2 | Apudmerndeckue omepanuu ¢ JACHCTBUTEIBHBIMH YHCIaMU. [IpuOmmkEHHbIC
BBIYMCIICHUS, IPaBUJIa OKPYIJIEHUS, IPUKH/IKA U OLIEHKA PEe3yJbTaTa BRIYUCICHUN
Crenenp ¢ menbiM mokazareneMm. CranmaptHas dopma 3amucH JEHCTBUTEIHLHOTO
1.3 | wuymcna. Mcnonp3oBanue noaxosmield GopMbl 3amMCH IEHCTBUTEILHBIX YHCEN IS
pelIeHUs MPaKTUYECKHUX 3ajjad U IPECTaBICHUS JaHHbBIX
14 ApubmMeTnuecknii KOpeHb HATYpaJbHOU cTeneHH. J[elcTBus ¢ apudmeTnaecKumMu
' KOPHSIMHU HaTypajibHOU CTEreH!
15 CuHyCc, KOCHMHYC M TaHTE€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHT€HC YHUCIIOBOTO apryMeHTa
2 VYpaBHEeHHs 1 HEPaBEHCTBA
2.1 TosxecTBa 1 TOXKAECTBEHHBIC MPE0OPa30BaAHMS
99 [TpeobpazoBanue TPUTOHOMETPUUYECKUX BBIPAXKECHHUIA. OCHOBHBIE
' TPUTOHOMETpHUUYECKUE (OPMYIIBI
53 VYpaBHeHHe, KOpeHb ypaBHeHHs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. MeTon
WHTEPBAJIOB
2.4 | Pemenue nensix u IpoOHO-paAIlMOHATBHBIX YPABHEHUN U HEPABEHCTB
2.5 | Pemenue upparMoHanbHBIX YPaBHEHUH U HEPABEHCTB
2.6 | Pemenue TpPUrOHOMETPUUECKUX YPaBHEHHIA
97 [IpumeHeHre ypaBHEHHUH M HEPAaBEHCTB K PEIICHUI0 MaTeMaTHYeCKHX 3a1ad |
' 3aJa4u U3 pa3IUYHbIX 00JacTell HAyKH U peajbHOM KU3HU
3 OyHKIMH U TpaduKu
31 OyHkiys, crnocooObl 3amanus QyHkuuu. ['padux ¢yHkiuu. B3aumHo oOpaTHBIE

GbyHKIIII




3. OO6nacte ompeneneHUs: W MHOXKECTBO 3HaueHW ¢ynkumu. Hymm ¢yHkumu.
' [TpoMexyTKH 3HAKOMOCTOSIHCTBA. UETHBIC M HEUETHBIE (DYHKIHH
33 CrenenHas (QyHKIUS C HATypalIbHBIM M LEJbIM TOKa3aTeneM. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 TpuronomeTpuueckass OKpyKHOCTb, OTIPECIICHUE TPUTOHOMETPHIECKUX (YHKITUI
' YHCIIOBOTO apryMEHTa
4 Hauana matemaTnyeckoro aHanusa
41 [TocenoBaTenbHOCTH, CHOCOOBI 3aMaHMs TOCIEIOBATEIBHOCTEH. MOHOTOHHBIC
' HOCIIEI0BATETBHOCTH
Apudmernueckas W TeOMeTpUYecKas mporpeccuu. beckoHeuHO yOBIBaromast
4o | TEOMETPHYECKas NMPOrpeccHs. Cymma OeCKOHEUHO YOBIBAIOLIEH I€OMETPUYECKOU
' nporpeccuu. DopMyna CIOXKHBIX TMPOIEHTOB. VICIONBb30BaHUWE MPOTPECCUU IS
pElIeHHs pealTbHBIX 3a7a4 MPUKIIATHOTO XapaKTepa
5 MHoOXecTBa 1 JIOTUKa
MHoOKecTBO, omnepalnud Haja MHOXXecTBamHu. Jluarpammbl Oinepa — BenHna.
5.1 | IlpumeHEHHE TEOPETUKO-MHOKECTBCHHOTO armapaTa JUisi OIHUCAHHS pPealbHBIX
MIPOIIECCOB | SIBJICHUH, IPH PEIICHUH 3a/1a4 U3 IPYTUX YIECOHBIX MMPEIMETOB
5.2 | Ormpenenenne, TeopemMa, CIICJACTBHE, JOKa3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Uucna ¥ BBIYUCICHUS
1.1 Harypanbnbie u nensie yrcna. [Ipu3Haky 1e1MMOCTH HEeNbIX YHCes
1.2 Cremnenp ¢ pallMOHAIBHBIM MOKa3aTeaeM. CBOWCTBA CTEIICHU
1.3 Jlorapudwm uncna. JlecaTuunbie 1 HaTypaJbHBIC JOTapHPMBbI
2 YpaBHEHHS 1 HEPaBEHCTBA
2.1 [IpeoOpazoBaHue BEIpAKEHUN, COIEPIKAIINX JOTAPHPMBbI
59 [IpeoOpa3oBanue BEIpaKEHUI, COAEPKAIIUX CTENIEHH C PAIlMOHAIBHBIM
' noKasarejaeMm
2.3 [Ipumepbl TPUTOHOMETPUUECKHX HEPABEHCTB
24 [TokazarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI U HEPABEHCTBA
926 Cucrembl JMHEHHBIX ypaBHeHHH. PellieHue NPUKIAAHBIX 3a/a4 C TOMOIIBIO
' CUCTEMBI JIMHENHBIX YPaBHECHUH
2.7 CucTteMbl 1 COBOKYITHOCTH pPaIlOHATIBHBIX YPABHEHUN U HEPABEHCTB
2.8 [IpumeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PEIICHHI0 MaTEeMaTHYEeCKHX




3a7a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00JIaCTel HAyKU U peabHON )KU3HU

3 OyHKIMH U TpapUKH
Oyukmus. Ilepuoguueckue QyHKuH. [IpoMEXyTKM MOHOTOHHOCTH (DYHKIIHU.
3.1 MakcuMymMbl 1 MUHUMYMBI (QyHKIMH. Hambonbliee W HauMeHblee 3HAYCHHE
(GYHKIMHU Ha TPOMEXKYTKE
3.2 Tpuronomerpudeckue GyHKINHU, KX CBOHCTBA U rpaduku
3.3 [Toxa3zaTenpHas u norapudmuyeckas GyHKINUN, X CBOWCTBA U TPaPUKH
3.4 Hcnons3oBanne rpadukoB (yHKUWH JUIsi pelIeHUs YpaBHEHHH W JIMHEHHBIX
' CHUCTEM
Hcnonp3oBanne rpadukoB (YHKIWA I HUCCICIOBAaHUS IPOILECCOB U
3.5 3aBHCHMOCTEH, KOTOpPBhIC BO3HUKAIOT MPU PEHICHWU 3a7ad U3 JPYruX Y4eOHBIX
IIPEAMETOB U PEATIbHOM )KU3HU
4 Hauana matemaTnyeckoro aHaamsa
4.1 HenpepriBHbie pyHKIIMN. MeToa HHTEPBAJIOB /1JIsl pEIIEHHs] HEPAaBEHCTB
4.2 [IpousBonnas ¢pynkuuu. ['eomerpuueckuii 1 GU3NIECKUI CMBICI TPOU3BOIHOM
43 [IpousBosHbie 3meMeHTapHbIX QYHKUUNA. DOPMYNbl HAXOXKIACHUS MPOU3BOIHON
' CYMMBI, IPOU3BEJCHUS U YACTHOTO (DYHKIIMMA
[IpumeHeHne NPOU3BOJHOM K HccieloBaHUIO (YHKIMM Ha MOHOTOHHOCTh U
4.4 skcTpeMyMbl. HaxoxneHre HanbobIIero 1 HaMMEHbBIIIETo 3HaUeHNs (PyHKIIUN Ha
OTpe3Ke
[IpumeHeHrEe NPOM3BOJHOW I HAXOXKAEHUS HAWIY4IIero peEIIeHHs B
4.5 NPUKIAAHBIX 3ajavax, I ONpPeAesICHHs CKOPOCTH Mpolecca, 3aJaHHOTO
dhopmyroit wim rpadpukomM
4.6 [TepBooOpa3nas. Tabmuia mepBooOpa3HBIX
4.7 HHuterpain, ero reoMeTpudecKuid U (GU3MUECKUI CMBICI. BbIunciaeHue WHTErpaia

o ¢popmyne Herorona — JleitOnuria




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBLHOMN
IPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kox
NpoBepPsieMOro
TpeOoBaHMS

IIpoBepsiemble TPeOOBAHUS K MPeAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/IbHOI MPOrpaMMBbI cpeIHero
0011ero o6pa3oBaHus

Brnagenne MeromaMu JOKa3aTENbCTB, AITOPUTMAMH PEIICHHS 3a/1ad;
yMeHue (GOpMYNIHpPOBAaTh W ONEPHPOBATH MOHATHUSMH: OIpEIeTICHHE,
aKCcHoOMa, Teopema, CIIEACTBHE, CBOWCTBO, MPU3HAK, J0KA3aTEIHCTBO,
PaBHOCHUIIBLHBIE (bOopMyITUPOBKHY; [IPUMEHSATD UX; YMEHHE
dbopmynupoBaTh 00paTHOE ¥ MPOTHBOTOJIOKHOE YTBEPXKICHUE,
IIPUBOJUTL IIPUMEPBI U  KOHTPIPUMEPBI, MCIOJIB30BATH METOJ
MaTeMaTU4YECKOU HHAYKIOUW, ITPOBOAUTE JOKA3aTCIbHBIC PACCYKIACHUA
npu pEeIICHUA 3aaa4, OILICHUBAThH JIOTUYECCKYTO IMpaBUIIBHOCTH
pacCyXJ€HUl; yMEHUE OINEepUpPOBATH MOHSATUAMHU: MHOMECTBO,
MOJIMHOXECTBO, OTEpAIU HaJl MHOKECTBAMH; YMEHHE HCIIOIbh30BaTh
TEOPETHKO-MHO)KECTBEHHBIN  ammapar il ONHCaHUs  peajbHBIX
IIpOLECCOB U SIBJIEHUNA U Ipu pCIICHUHU 3ada4, B TOM YHCJIC U3 JPYIrux
y4eOHBIX TIPEJMETOB; YMEHHE OIEPUPOBaTh MOHATUAMU: Tpad,
CBSI3HBIN Tpad, AepeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHUE 3a]aBaTh U
OTIMCBIBATh Tpadbl pa3IMYHBIMU CIIOCOOAMH; UCIIOJIB30BaTh rpadbl IPHU

PEIICHUH 3aJa4

VYmenune ONEpHUpOBaATh NMOHATUAMU: HATYypPaJIbHOE YHCIO0, HEI0€ YUCIIO,
CTCIICHb C ICJbIM IIOKAa3aTCJICM, KOPCHb HaTypaHBHOﬁ CTCIICHHU,
CTCIICHb C pallMOHAJIbHBIM IIOKAa3aTCJIEM, CTCIICHbL C ,Z[eﬁCTBHTeHLHLIM
II0Ka3aTcJiICM, norapmbM quciia, CHHYC, KOCHMHYC W TaHI'CHC
IIPOU3BOJIBHOI'O YHMCJIa, OCTATOK II0O MOAYJ/IIO, pallMOHAJIbHOEC YHUCIIO,
HppallOHAJIIbHOC YqHucCJio, MHOXECTBa HATypaJbHBIX, O CIbIX,
palrOHAJIbHBIX, JIEUCTBUTEIILHBIX quceil; YMCHHUC HCIIOJIb30BAThb
MpU3HAKU ACIIMMOCTH, HaVMEHBIIHNN O6H.[I/II71 JACIUTCJIb U HAUMCHBIIICC
06mee KpaTHOC, aJITOPHUTM EBxnuga IIpyu pCIICHUHN 3aaa4; 3HAKOMCTBO
C Ppas3IMYHBIMU TO3UHUOHHBIMH CHUCTEMAaMU CUYHCIICHUA; YMCHHC

BBINIOJIHATh BBHIYMCJICHUE 3HAYEHUH U npeo6pasoBaHI/1;1 BI)Ipa)KeHI/Iﬁ (¢10)




CTENEHSMH U Jorapudmamu, mpeoOpa3oBaHus APOOHO-PALMOHATBHBIX
BBIPOKEHUI; YMEHHE ONEPUPOBATh MOHATUSIMM: IOCIEAOBATEIBHOCTD,
apupmMeTHyecKast ~ MPOTPEcCHsi,  IeoMEeTpUYecKas  MpPOTrpeccHs,
O0eCKOHEUHO YObIBalOIIas TIeOMETpHYECKas NpPOTpeccHusi; yMEHHe
3aaBaTh  IOCJEA0BAaTENIbHOCTH, B TOM 4YHCIE C  IOMOUIBIO
PeKyppeHTHBIX  (QOpPMYN;  YMEHHE  ONEpUpPOBaTh  MOHATHSIMH:
KOMIIJIEKCHOE YHCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHMCIA, MOIYNIb U
apryMeHT KOMIUIEKCHOTO YHcia, (hopMa 3alrCh KOMIUIEKCHBIX YUCEI
(reoMeTpuyeckas, TPUTOHOMETpUYECKass U ajiredpanyeckas); yMeTb
MIPOU3BOJIUTh apU(PMETHUECKHUE NEUCTBUS C KOMIUIEKCHBIMHU YHCIIaMHU;
NPUBOJUTh  MPUMEPHl  HUCHOJb30BAHUS  KOMIUIEKCHBIX  YHCET;
ONEPUPOBATh MOHATHAMHU: MaTpuua 2x2 wu 3x3, omnpeaenuTensb

MaTpHIIbl, TEOMETPUUECKHUI CMBICIT OTIpEAETUTENS

YMeHne onepupoBaTh MOHSATHUAMU: PAIMOHAIBHBIC, UPPAIMOHAIBHBIC,
M0Ka3aTesbHble, CTEIIEHHBIE, JTOTapu(pMUUIECKIE, TPUTOHOMETPUUECKUE
YpPaBHEHUSI W HEPABEHCTBA, HX CHCTEMbl, YMEHHUE OIEpHUpPOBAThH
MOHATHSMU: TOXKJIECTBO, TOXKIECTBEHHOE MTPeo0pa3oBaHue, YpaBHEHUE,
HEPABEHCTBO, CHCTEMa YPAaBHEHUH WM HEPaBEHCTB, PABHOCHIIBHOCTh
YpaBHEHUM, HEPAaBEHCTB M CHUCTEM; YMEHHE pelaTh YpaBHEHUS,
HEpaBEHCTBA U CHCTEMbI C MOMOIIBIO PA3IMYHBIX MPUEMOB; peIIaTh
YPaBHEHUS, HEPABEHCTBA U CHCTEMBI C IApaMEeTPOM; IPUMEHSATH
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI Il PELICHUS] MAaTEMaTUYECKUX

3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00J1aCTei HayKu U pealbHOM KU3HU

YMeHue omnepupoBaTh MNOHATHSIMH: (QYHKLIHSA, YETHOCTh (yHKIUWH,
MEePUOTUYHOCTh (PYHKIIUH, OTPAHUYEHHOCTh (DYHKIIMU, MOHOTOHHOCTb
(GyHKIMH, SKCTpEeMyM (YHKIMH, HauOoJIblllee U HAaNMEHbIlIee 3HAYCHUS
GyHKIIMM Ha TPOMEXKYTKE, HeINpepbiBHAsS (DYHKIUSA, aCUMIITOTHI
rpaduka QyHKUMM, TIEepBas U BTOpas NPOM3BOAHAS (PYHKIUH,
reOMEeTPHUECKUN U (PU3MUECKUN CMBICI MMPOU3BOAHOM, IEpBOOOpa3Hasi,
OoTpeNeNnéHHbI HMHTErpai; yMEHHE HaXOJWUTh AaCHUMMOTOTHI rpaduka
(GYHKIMH; YMEHHE BBIYHMCISATH MPOU3BOJHBIE CYMMBI, TIPOU3BEICHUS,
YaCTHOTO M KOMIO3UIMK (YHKIIMM, HAXOJAUTh YpaBHEHUE KacaTeIbHOU
K rpaguKy QyHKIHH, YMEHUE HaXOAUTh MPOU3BOJHBIC 3JIEMEHTAPHBIX

(I)YHKHHﬁ; YMCEHUC HUCIOJIb30BaTh HNPOU3BOAHYHO [JId HCCICIOBAHUA




(GyHKUIMH, HAXOAUTh HAaWOOJBIINE U HAUMEHbIIINE 3HAYCHUS (PYHKIIH;
CTpOUTh TpaUKM MHOTOWIEHOB C HCIIOJB30BAaHMEM armapara
MaTeMaTH4YeCKOTO  aHalu3a;  NPUMEHSATh  NPOU3BOJHYIO IS
HAXOXXJICHUS HAWIYUIIET0 pEIIeHHs B NPUKIATHBIX, B TOM YHCIE
COLIMANBHO-9KOHOMHUYECKUX ¥  (PU3MUYECKMX 3ajadax; HaXOJAUTh
wiomagn u 00BEMBI (GUTYp C TIOMOILIBI0 HMHTErpayia; HPUBOAUTH
OpUMEpHl  MaTeMaTHYeCKOro  MOJEIHMPOBAHUS € MOMOIIBIO

maddepeHnnanbHbIX ypaBHEHUH

YMeHue omnepupoBaTh NOHATUSAMU: Trpaduk ¢GyHKIMHM, oOpaTHas
GbyHKIUS, KOMIO3UIKA (QYHKIUN, TUHEHHAs (QYHKIUS, KBaJpaTHIHAS
GbyHKIMs, — panpoHanbHas — QYHKOUS,  CTENEHHAs  (QYHKIHS,
TPUrOHOMETpUUYECKHE (YHKIHMH, OOpaTHbIE TPUTOHOMETPUUYECKUE
(GyHKIMM, TOKa3aTelbHas W Jorapudmuueckas (QyHKUUU; YyMEHHE
CTpOUTh I'papUKU U3YYEHHBIX (YHKIUI, BBINOJHATH MpeoOpa3oBaHus
rpadukoB (QyHKIUH, UCII0JIb30BATh TpadUKU AJIS U3yUEHHS MPOIIECCOB
U 3aBUCHMOCTEH, NIPH PELICHUN 3a/1a4 U3 APYIHX Y4eOHbIX IPEAMETOB
U 3a/7a4 U3 peaNbHOM XHU3HU; BbIpaXkaThb (opMylaMu 3aBUCHMOCTHU
MEX/]ly BEJTMYMHAMM; UCII0JIb30BaTh CBOMCTBA U IrpaMKH (GYHKLUHN AJIs
pelleHus] ypaBHEHUI, HEpPaBeHCTB W 3aJady C [apaMeTpaMy;
n300pakaTh Ha KOOPJAMHATHOMW TUIOCKOCTH MHOXKECTBA peIICHUH

ypaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 33[aud pPa3HBIX TUIOB (B TOM 4YHCIE Ha
MIPOLIEHTHL, TOJIM U YacTH, Ha JABMKEHHE, paboTy, CTOUMOCTbh TOBapOB U
yCIyr, HaJOTH, 3aJa4yd u3 OOJacTH yIpaBJieHHs JUYHBIMH U
ceMeiHbIMU  (PUHAHCAMHU); COCTaBISATH BBIPAKEHUS, YypaBHEHUS,
HEpaBeHCTBA M WX CHUCTEMBI 10 YCIOBHUIO 3a/lauM, HWCCIEeI0BATh
MOJIyU€HHOE pEIIeHHe U OIEHUBATh MPaBIONOJA00HOCTh PE3yIbTaTOB;
YMEHHE MOJIEIMPOBATh pealibHble CHUTYallUd Ha SI3bIKE MATEMAaTHKWU;
COCTaBIIATh BBIPAKEHUS, YPaBHEHHS, HEPABEHCTBA M MX CHUCTEMBI IO
YCIOBHIO  3aJladyd,  MCCIENOBaTh  IOCTPOEHHBIE  MOJEIH  C
WCIOJIb30BaHMEM alllapara anreOpbl, HHTePIPETUPOBATh MOTY4YECHHBIH

pe3yiibTat

YMeHue OIICPHUPOBATDH IOHATHUAMM cpeaHee apHQ)MeTqucxoe,

MEIHaHa, HanOoJIbIlIee U HaMMEHBIIIEE 3HA4YCHHA, pa3Max, JUCIICPCHUs,




CTaHJAPTHOE OTKJIOHEHHE YHCIOBOIO HA0Opa; yMEHHE H3BJEKAaTh,
MHTEPIPETUPOBaTh MH(POPMAILNIO, NPEACTABICHHYI0 B TaOJHMIax, Ha
auarpammax, rpaukax, OTpakaroulyro CBOMCTBA peabHBIX MPOLIECCOB
W SABICHHWW; MPEICTAaBIATh WHPOPMALKIO C TOMOIIBIO TAaOIUIl U
yarpamM; HCCII€[oBaTh CTAaTHCTUYECKHE JaHHbIE, B TOM 4HCIE C
MPUMEHEHHEM TpapUuecKUX METOJO0B U JJIEKTPOHHBIX CPEJICTB;
rpaguyeckn HCCIIEI0BaTh COBMECTHBIC HAOMIOAEHHS C MOMOIIBIO

JUarpaMM pacCenBaHUs U JIMHEMHOW perpeccuu

YMeHHe omnepupoBaTh MOHATHSAMH: CIY4alHBIA OIBIT M CIy4alHOE
COOBITHE, BEPOATHOCTH CIIy4aHOTO COOBITHS, YMEHHE BBIYUCIIATH
BEPOSATHOCTh C HCIIOJIb30BAaHHEM TpapUUECKUX METOIOB; NMPUMEHSTH
(GbopMyJibl CIIOKEHHUS U YMHOXKEHHSI BEPOSITHOCTEH, (popMylly MOJHOM
BeposATHOCTH, ¢Gopmyny beprymin, «omOuHaTOpHBIE (GaKTBl W
(GopMyJibl; OLIEHHMBATh BEPOSTHOCTH pEAIbHBIX COOBITHI;, YyMEHHE
ONIEPUPOBATh NOHATUSAMH: CllydaliHas BEJIMYMHA, PACIpPEICICHUE
BEPOSITHOCTEM, MAaTEMATUYECKOE OKUIAHNE, TUCIIEPCUS U CTAHIAPTHOE
OTKJIOHEHUE CIy4ailHOM BeNWYMHBI, (QYHKIUMU paclpelesieHus u
IUDIOTHOCTH ~ PABHOMEPHOIO,  IOKA3aTEJIbBHOTO WM HOPMAaJbHOIO
pacnpeneneHnii; yMEHHWE HCIOJIb30BaTh CBOMCTBA  HM3YYECHHBIX
pacnpeneneHni Ui pemieHus 3a1a4; 3HaKOMCTBO C IMOHSTHAMU: 3aKOH
OONBIIMX 4YHMCEN, METOJbl BBIOOPOYHBIX HCCIEIOBAaHUNA; YyMEHUE
IPUBOAUTH IPUMEPbl MPOSBICHUS 3aKOHAa OONBIIMX 4YHCET B
NPUPOJHBIX M OOIIECTBEHHBIX SABJICHHSX; YMEHUE OIEpPHpPOBAThH
MOHATUAMM: COYETAaHHE, IIEPECTAHOBKA, YHMCIO COYETaHUU, YHCIIO
nepecTaHoBoK; OMHOM HbrOTOHA; yMeHue NPUMEHATh KOMOMHATOpPHBIE
(bakThl M pacCyXIeHHs Ul PEeIIeHUs 3aJad; OLIEHUBAaTh BEPOSITHOCTU
peanbHBIX  COOBITHUH; COCTaBIATH BEPOATHOCTHYIO MOJEIb H

WHTEPIPETUPOBATH MOTYUCHHBIN pe3ylnbTaT

YMeHue omnepupoBaTh MOHATUAMHU: TOYKa, HpsAMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA YIJIA, IUIOCKUH Yrod,
JBYIpaHHBIN yroJ, TPEXTPaHHbBIM yroJ, CKpELIUBAIOIIHUECs IpPsIMBbIE,
napayiesIbHOCTh U MEPIEeHAUKYISPHOCTh MPSIMbBIX U IJIOCKOCTEH, yroJ
MEXJly MPSIMBIMH, YroJl MEXKIY NPSMONW U IUIOCKOCTBIO, YIOJl MEXKIY

IIOCKOCTAMMU, PACCTOAHUC OT TOYKH JO0 IIJIOCKOCTH, PACCTOSAHUC MCKIAY




MPSIMBIMH, PACCTOSHUE MEXIY IUIOCKOCTSIMH; YMEHME MHCIIOJIb30BATh
NpU peIIeHUM 33734 HM3y4eHHbIE (aKThl U TEOPEMBI IUIAHUMETPUU;
YMEHHE OLIEHHUBATH pa3Mepbl 0OBEKTOB OKPYKAIOLIEr0 MHPA; CTPOUTH
MaTeMaTU4YECKUE MOJIENHM C IOMOULIBI0 T€OMETPUYECKUX MOHATUH U

BCJIMYWH, pCIIATh CBA3AHHLIC C HUMHU NPAKTHUYCCKHUC 3aJa9U
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YMeHue onepupoBath MOHATHAMU: IUIOMAAb GUTYPBI, 00BEM (UTYPHI,
MHOTOT'PaHHUK, MPAaBUIIbHBI MHOTOT'PaHHHK, CEYEHHE MHOTOTPaHHHKA,
KyO, mapajuienenumnen, Mnpu3Ma, nupaMmuia, (Gurypa u IHOBEPXHOCTb
BpallleHus, WIMHJP, KOHYC, map, cdepa, miomanb chepsl, TUIomaah
MOBEPXHOCTH THPAMHJIBI, TPU3MBI, KOHYyCa, IHIMHIpPA, 00BEM KyOa,
MPSIMOYTOJIBHOTO TapajuIeNieNuIea, THPAMHIbI, TPU3MBI, IHIHHIPA,
KOHYcCa, Iapa, pa3BépTKa MOBEPXHOCTH, CEYCHHUSI KOHYCa U IMIIMHIPA,
nmapayieIbHbIe OCH WM OCHOBaHHWIO, CEUeHHe Iapa, IUIOCKOCTD,
Kacaromasicsi ceppl, OWIMHApPA, KOHYCa, YMEHHE CTPOUTH CEUCHHE
MHOTOT'paHHHUKa, H300paskaTh MHOTOTPAHHUKH, (PUTYPHI M TOBEPXHOCTH
BpAILICHUS, WX CEYEHHs, B TOM YHCIE€ C IOMOIIBIO 3IIEKTPOHHBIX
CPeACTB; YMEHHE TIPUMEHSTH CBOWCTBA T€OMETPHUYECKUX (QHTYD,
CaMOCTOSITENIEHO (DOPMyYITMPOBATh OTpPENENCHNUs H3y4aeMbIX (QHTYD,
BBIJIBUTATh THUIOTE3Bl O CBOMCTBaX M IPH3HAKAX T'COMETPHUYECKUX
¢uryp, 0OOCHOBBIBATH WJIM ONPOBEPraTh WX; YMEHHE MPOBOJIUTH
KIaccupuKanuio (Uryp 10 pasIUYHBIM TpHU3HAKaM, BBIIOJHATD

H606XOI[I/IMI)IG JOIOJIHUTCIIBHBIC ITIOCTPOCHUA
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YMeHHne onepupoBaTh TOHATHUSMH: JBIDKEHHE B IPOCTPAHCTBE,
napajuieIbHBIA IePEHOC, CHMMETPHS Ha MJIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeobpazoBaHue MoA00Ms, MOA00HBIE (GUTYpPBI; YMEHHE
pacro3HaBaTh paBHbBIC M MMOJ0OHBIC (PUTYPHI, B TOM YHCIIEC B MIPUPOJE,
HCKYCCTBE, apXUTEKTYpE; HMCIOJIb30BaTh F€OMETPUYCCKUE OTHOIICHHUSI
NpHU PEIICHUU 3a/la4; HaXOJIUTh T'C€OMETPHUYECKHE BEIMYUHBI (ITUHA,
yroJi, IUIOIIaAb, O0ObEM) TPHU pEIICHUHM 3a7ad U3 JAPYTUX Y4eOHBIX
MpeIMeTOB M M3  pEalbHOM  JKW3HM, YMEHHE  BBIYHUCIATH
TCOMETPUYECKUE BEIIMYHMHBI (JJIMHA, YroJl, TUIOab, 00BEM, TIIOIMAIb
MOBEPXHOCTH), HUCIOJB3YSl W3Y4YCeHHBbIC (OPMYJIBI M METOJbl, B TOM
YHCIe: TUIOMIA b TTOBEPXHOCTH MUPAMHUIBI, TPU3MBI, KOHYCA, [IHJIHHIPA,

wiomaap cheprl; 00bEM Kyba, NPSAMOYrOJBHOIO Mapaijesenunesna,




NApaMUZbl, MPU3MBI, IWIMHAPA, KOHyca, LIapa; yYMEHHE HAaXOJIUTh

OTHOIIeHHE 00bEMOB MOJJOOHBIX (PUTYp
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VYmMmenue ONICpHUpOBaATH INOHATUSAMU MpAMOYTOJIbHaA CUCTeMa
KOOpAUHAT, BEKTOP, KOOPANHATBI TOYKH, KOOPAUHATHI BEKTOpPA, CyMMa
BCKTOPOB, IMPOU3BCACHNUEC BCKTOpPAa HA YUCIIO, PA3JIOKCHHUC BCKTOpaA IO
6a31/Icy, CKaJIIpHOC TIPOU3BCACHHUEC, BCKTOPHOC IIPOU3BCACHUC, YIOJI
MCKIY BCKTOpaMM; YMCHHUC HCIIOJB30BaTh BGKTOpHI)II\/JI n
KOOpILI/IHaTHI)II\/JI MCTOA I PCIICHHA I'COMCTPUUCCKUX 3adad M 3adad

JPYrux y4eOHbIX IPEIMETOB
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YMmenue BbIOMpaTh MNOAXOAAIIMH METOJ JUId pelIeHHs 3a/]auyi;
IIOHMMAHHWE 3HAYUMOCTM MATEMATHUKA B H3YYEHUU MPHUPOJHBIX H
OOLIECTBEHHBIX IMPOLIECCOB M  SBJIEHUI; YMEHHE pacro3HaBaTh
MIPOSIBJIEHUE 3aKOHOB MATEMAaTHKH B HCKYCCTBE, YMEHHUE IIPUBOJUTH
IIpUMEPBl  MATEMAaTUYECKUX OTKPBITHM POCCUHMCKOM UM MHUPOBOU

MaTeMaTH4E€CKON HAYKH




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA

EI'D 10 MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT coiep:KaHUsA
1 Yucia v BEIYKCICHHS

11 HarypaneHblie u niensie uyncna. [Ipu3Haky qenMMOoCTH HEbIX YUCE

12 Pammonanbupie uncna. OOBIKHOBEHHBIE W JICCSATHYHBIE JpOOW, MPOICHTHI,
' 0eCKOHEUHBIC IEPHUOTUIECKUE IPOOH

13 Apudmernueckuit KOpPEHb HaTypajlbHON CTEIICHU. [HevictBus c
' apu(METHUECKIMH KOPHIMHU HATypaJIbHOW CTETICHU

14 CreneHp ¢ 1menbiM mokaszateneM. CTemeHb € PalMOHAIBHBIM TIOKA3aTEJIeM.
. CBoiicTBa cTeneHu

15 CuHyc, KOCMHYC W TAaHT€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTnynbie U HaTypaibHbIE JOrapudMbl

JlelictButenbHple 4ucia. ApudMeTHdecKue omepanuu C JACHCTBUTEIHLHBIMHU
1.7 yucnamu. [lpuOmmxk€HHble BbIYMCICHUS, MpaBWIa OKPYIJICHUS, NPHUKUAKA U
OIICHKA Pe3yJIbTaTa BbIUHCICHHM

1.8 [IpeoOpa3oBanue BEIpAKECHUI

1.9 KomruiekcHbie yncia
2 VpaBHEHHUS ¥ HEPABEHCTBA

2.1 Lenble u ApoOHO-palIOHATbHBIC YPABHEHUS

2.2 HppanuroHaibHbIe ypaBHEHHS

2.3 TpUroHOMETPUUECKUE YPABHEHUS

2.4 [TokazarenbHbie U JTorapuMUIECKHe YpaBHEHUS

2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA

2.6 HppanroHaibHbIe HEPABEHCTBA

2.7 [TokazarenbHbIe U TorapupMUIecKie HEpaBEHCTBA

2.8 Tpuronomerpudeckue HepaBeHCTBA

2.9 CucremMbl 1 COBOKYITHOCTH ypaBHEHUI 1 HEPABEHCTB

2.10 YpaBHEHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu

2.11 Martpuiia cucTemMbl JMHEHHBIX ypaBHEeHUH. OnpeaenuTebs MaTPHILIbI




OyHKIMH U TpaduKH

Oynkius, cnocodsl 3amanua Gyaknuu. ['paduk GyHkuuu. B3anmuo oOpaTHbIe

31 ¢bynkuuu. Yérneie n HeuétHeie Gynkuuu. [leproamueckue GpyHKum
OOnacte ompeneneHuss ¥ MHOXECTBO 3HaueHWi ¢yHkuumu. Hymm dyHKmm.
3 [IpoMexxyTKH 3HAKOTOCTOSHCTBA. [IPOMEXYTKM MOHOTOHHOCTH (DYHKIIMH.
' MakcuMymbl 1 MUHUMYMBI (yHKIMU. HawnOosipliee W HamMeHbIee 3HAYCHUE
(GYHKIMHU Ha TPOMEXKYTKE
33 Crenennasi QyHKIMS C HaTypajJbHBIM W LENBIM IMOKa3zaTeneMm. EE cpoiicTBa m
' rpa¢uk. CoiicTBa 1 rpaduK KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuyeckue GyHKINHU, UX CBOHCTBA U rpaduKu
3.5 [Toxa3zaTtenpHas u norapudmMuyeckas GyHKINUN, X CBOWCTBA U TPaPUKH
36 Touku paspsiBa. AcumnTorel rpadukoB ¢yHKuui. CoiicTBa (GYHKIHM,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHKs OCIEI0BATEILHOCTEN
38 Apudpmernueckass W TreoMeTpudeckas nporpeccuu. Dopmyna  CIOKHBIX
' IIPOLICHTOB
4 Hadana MmaTemMaTn4eckoro aHanmusa
4.1 [TpousBonas pynkuun. [Ipon3BoaHbIE 2TEMEHTAPHBIX (DYHKITHI
[IpumeHeHre MpPOM3BOAHON K HCCIEAOBAHUIO (YHKIMA HAa MOHOTOHHOCTH WU
4.2 sKcTpeMyMbl. HaxoskaeHne HamOOoJIbIIEro M HAaMMEHBIIEro 3HaueHHs! (PyHKLIUU
Ha OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
S MHoKecTBa U JIOTHKA
5.1 MHOk€ecTBO, onepaluy HaJl MHOKecTBaMHU. J{lnarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BeposarHocTs
6.3 Kombunatoprka
7 T'eomeTpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B IMIPOCTPAHCTBE




7.3 MHororpaHHUKH
7.4 Tena v MOBEPXHOCTH BpAIICHHS
7.5 KoopauHaTsl 1 BEKTOPBI




YYEBHO-METOINUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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