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HOACHUTEJBHASA 3AIIMCKA

VY4eOnblil Kypc «Anredpa U Ha4yajla MaTEMaTHYECKOrO aHaInu3a» ABIISIETCS
OJIHUM U3 HauOoJiee 3HAYMMBIX B IPOrpaMMe CperHero odiiero oOpa3zoBaHus,
MOCKOJIbKY, C OJJTHOW CTOPOHBI, OH 00eCTieunBaeT MHCTPYMEHTAIbHYIO 0a3y I
M3Y4YEHUsI BCEX €CTECTBEHHO-HAyYHBIX KypCOB, a C JpPYrod CTOPOHBI,
dopMupyeT ToruyecKoe U aOCTPAKTHOE MBIIICHHE O0yJYalolUXcs Ha YPOBHE,
HEOOXOMUMOM [IJII OCBOEHHUS HH(OPMATHUKH, OOIIECTBO3HAHUS, HCTOPHH,
CIIOBECHOCTH M JIPYTHMX JIUCHUIUIMH. B paMkax naHHOro y4eOHOro Kypca
oOy4JaronIecs: OBJIAZEBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOW HAaYyKH,
KoTopasi GOpMyJIMPYET CBOHU JOCTHKEHHUS B MAaTEMaTUYECKOM opme.

VY4eOnblil Kypc anreOpbl ¥ Hayal MaTEMaTHUYECKOTO aHAJIN3a 3aKJIaIbIBACT
OCHOBY [IJI1 YCIEIIHOIO OBJIQJICHUSI 3aKOHaMu (DU3UKH, XUMHH, OHUOJIOTHH,
MMOHUMAHUSI OCHOBHBIX TEHJICHUUWA pa3BUTUS SKOHOMUKH M OOLIECTBEHHOMU
KU3HHM, TIO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX IUQPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIOJIb30BATh UX I JAJTbHEHIIEro
oOpa3oBaHMsI W B TIOBCEAHEBHOM XU3HU. B TO e Bpems OBJIajJcHHE
a0CTpaKTHBIMM W  JIOTHYECKHM CTPOTMMH KOHCTPYKIUSIMU  aireopbl U
MaTeMaTUYECKOro0 aHajdu3a pa3BUBAET yYMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTb, JIOKa3bIBaTh YTBEPKACHHUS C TTOMOILIBIO MHIYKIIHH
U paccyXkaarb ACAYKTUBHO, HCIOJIb30BaTh OOOOIIEHHE W KOHKPETHU3AIUIO,
a0OCTparupoBaHHE€ M AaHAJOrUIO, (OPMUPYET KpEATUBHOE M KPUTHYECKOE
MBIIIJICHHUE.

B xone uzydyenus yueOHoro Kypca «AnreOpa v Hayajia MaTeMaTU4eCKOro
aHanau3a» 00ydYaroluecs NoJy4aloT HOBBIM OMBIT pelIeHUs] MPUKIAIHbIX 3a/1a4,
CaMOCTOSITEJIbHOIO ~ MOCTPOEHUS ~ MAaTEeMaTUYECKUX  MOJENel  peanbHbIX
CUTYallMil, UHTEPNPETALNUN TOJYUYCHHBIX PEIICHUM, 3HAKOMSATCSA C MpUMEpamMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTE B MPUPOJAE, HAyKEe M HUCKYCCTBE, C
BBLIAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMH.

VYueOHbIit kKypc 00J1a71aeT 3HAUUTEIIbHBIM BOCIIUTATEIHLHBIM MTOTEHIIMAJIOM,
KOTOpPBI peanu3yeTcss KakK uepe3 Y4YeOHbI MaTepuasl, CHocOOCTBYIOLIUN
(OpMHpPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK U 4Yepe3 cneuupuKky ydeOHOu
NEeATEeIbHOCTH, TpeOyIome MNpoAODKUTETbHON KOHILEHTPAllMM BHUMAHUS,
CaMOCTOSITENIbHOCTH, AKKypaTHOCTM M OTBETCTBEHHOCTH 3a TMOJYYEHHBIH
pe3ynbTar.

B ocHoBe meTonuku oOydyeHusi anrebpe M HadyalaM MaTEeMaTHYECKOTO
aHaIN3a JeKUT JeATEIbHOCTHBIA TPUHIUI O0yUEHHUS.

B crpykrype yueOHOTO Kypca «Anredpa M Hayalda MaTeMaTH4eCcKOro
aHalau3a» BbBIJCICHBl CIEAYIOLUIME COJEPHKATEIbHO-METOIMYECKUE JIMHUU:
«Yucna wu BbruciaeHus», «DyHkuuu U rpadukuy, «YpaBHEHUS W
HepaBeHCTBa», «Havana Marematuueckoro aHaianza», «MHOXKeCTBa U JTOTHKA».
Bce ocHOBHbIE cOAEp)KATEIbHO-METOJUYECKUE JIMHUM H3y4yaloTcsl Ha
IPOTSHKEHUU JBYX JIeT 00yYeHMsI Ha YPOBHE CpeHEero oOIiero oopasoBaHusl,
€CTECTBEHHO JOTOIHSAS IPYT Apyra U NOCTENEHHO HACHIIAsCh HOBBIMU TEMAMHU
U pazfenamu. JaHHbBIA y4yeOHBIM Kypc SBISIETCSI MHTETPATUBHBIM, MOCKOJIBKY
oObeuHsIeT B cebe CcoJep)KaHhe HECKOJbKUX MATEMaTUYECKUX IUCIUIUIMH,
TaKMX Kak anreOpa, TPUTOHOMETPHUS, MaTEMaTUYECKUM aHallu3, TEeOopus
MHOXXECTB, MaTeMaTuyeckas Joruka u japyrue. Ilo wmepe Toro kak
oOy4aroniecs: OBJIaJEBaIOT BCE 0oJiee MMPOKUM MATEMAaTUYECKUM aIlapaTom,
y HUX TOCJIEN0BATENbHO (OPMHUPYETCS U COBEPILIEHCTBYETCS YMEHUE CTPOUTH
MaTEMaTUYECKYyl0  MOJIEeldb pPEAJbHOM  CUTyallud, NPUMEHSATh 3HAHMUS,



MOJIyYEHHBIE NPU M3YYEHUU Yy4e€OHOTO Kypca, JJIsl PEIICHHsS] CaMOCTOSATEIbHO
chOpMyIMPOBAHHON MAaTEMaTUYECKOW 3aJaud, a 3aTeM WHTEPIPETHPOBATH
CBOM OTBET.

CopepxarenpHo-MeTOaMYECKass JHHHS  «Yucna W BBIYMCIICHHS
3aBepuIaeT (HpOpMHpPOBaHNE HABBHIKOB UCIOJIB30BAHUS JCUCTBUTEIBHBIX UYHCEN,
KOTOpO€ ObLIO HayaTo Ha YPOBHE OCHOBHOTO o01iero oopa3zosanus. Ha ypoBue
cpenHero ooOmiero oOpa3zoBaHus 0c000€ BHUMaHUE yAENsSeTcsl (POPMUPOBAHUIO
HABBIKOB PAlIMOHAIBHBIX BBIYMCICHUH, BKIIOYAIOMIMX B Ce0S MCIOJIB30BaHUE
pa3nuuHbIX (OpM 3amUCH YWCia, YMEHHE JeJaTh NPUKUIKY, BBIIOJHSATDH
npuOIMKEHHBIE BBIUMCIICHUS, OIEHUBATH YHCIOBBIE BBIpAXEHHs, paboTaTh ¢
MAaT€MaTUYECKUMH KOHCTAHTAMH. 3HAKOMbIE OOYyYarolMMCA MHOXECTBA
HaTypaJIbHbIX, LENbIX, PAIUOHAIBHBIX U JAEHUCTBUTENbHBIX YHUCEN TOMOJIHIIOTCS
MHOXECTBOM KOMIUIEKCHBIX 4YHCel. B KaXaoM H3 3TUX MHOXKECTB
paccMaTpUBAIOTCSI CBOMCTBEHHBIE €My CHelUu(HUYEcKHe 3aJaud U Olepaluu:
JICJICHHE HAalleJIo, ONEPUPOBAHUE OCTATKAMHU HA MHOXKECTBE LIEJIBIX YHCET,
0cOoOBI€ CBOMCTBA PALIMOHATIBHBIX M UPPALMOHAIBHBIX YHCEN, apu(PMETUIECKHE
OMepalny, a TAKXKE M3BJICUEHUE KOPHS HATYpPAJIbHOW CTENEHUW HAa MHOYKECTBE
KOMILUIEKCHBIX 4ucen. biaromapss mnocinegoBaTelbHOMY pacIIMPEHUIO0 Kpyra
HCIIOJIb3YEMbIX YHMCENI U 3HAKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHHUS IS
pelIeHus] pa3MYHbIX 3a7ad  (POpPMHUPYETCS MPEACTABICHHE O €IUHCTBE
MaTE€MaTUKU KaK HayKd U €€ poJIM B MOCTPOCHUHM MOJEINIEH PeallbHOr0 MHUpA,
IIMPOKO UCIOJIB3YIOTCS 0000IIIEHNE U KOHKPETU3AIIHS.

JIunus «YpaBHEHUS! U HEPABEHCTBA» PeAIM3yeTCA HA MPOTSKEHUU BCETO
0o0y4yeHHUsI Ha YPOBHE CpPEIHEro o0Iero oOpa3oBaHUs, MOCKOJBKY B KaXKJIOM
paznene IlporpaMMbl MpeayCMOTPEHO pEHIEHHWE COOTBETCTBYIOLIMX 3aaad. B
pe3ynbTaTe O00ydYaroluMecs OBJIAJIEBAIOT PA3JIMYHBIMU METOJAMHU PELICHUs
palMOHAIBHBIX, HWPPALMOHANBHBIX, IOKA3aTeNIbHbIX, JIOTApU(PMHUUECKUX U
TPUTOHOMETPUUYECKUX YpPAaBHEHHI, HEPaBEHCTB M CHCTEM, a TaKXke 3ajad,
comepxammx napamerpsl. [logydeHHble yMEHHUS IUMPOKO HCHOJB3YIOTCS TpPH
UCCIEIOBAaHUM  (PYHKUMHA € TOMOIIBIO TMPOU3BOJHOM, TPHU PELICHUU
NPUKIAAHBIX 337a4 M 3a/ad Ha HAXOXKIEHUE HAMOONBIIMX M HAUMEHBIIUX
3HaueHU QyHKUMU. JlaHHas copeprkaTenbHas JIMHUS BKIIOYAET B CEOsl Takke
(opMHpOBaHKWE YMEHHMI BBINOJIHATH Pacu€rhl 1Mo (GopMysaMm, npeoOpa3zoBaHus
palMOHAIBHBIX, UPPALUOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUHU, a
TaK)Ke BBIPAXKEHUH, COJEPKAIUX CTENEeHH U Jlorapudmbl. brarogaps n3ydeHuro
anreOpanyeckoro  mMarepuaiga  NPOUCXOAUT  JajbHEHIIee  pa3BUTHE
ANTOPUTMHYECKOT0 U a0CTPAKTHOTO MBIIUIEHUS! 00ydaromuxcs, GopMUpyroTCs
HABBIKU JEAYKTHUBHBIX PacCyXIEHUH, padOThl C CHUMBOJIbHBIMU (hOopMaMu,
NPEICTaBIICHUS 3aKOHOMEPHOCTEH W 3aBUCMMOCTEH B BHJIE€ PABEHCTB W
HepaBeHCTB. Anrebpa npeiaraeT 3pGeKTUBHbIE UHCTPYMEHTHI ISl PEIICHUS
NPAKTUYECKUX U €CTECTBEHHO-HAYUYHBIX 3a/1a4, HATJSAHO JEMOHCTPUPYET CBOU
BO3MOYHOCTH KakK f3bIKa HAyKH.

ConepxarenbHo-MeToauueckas JUHUS «DyHKIMW M TpaduKu» TECHO
neperieTaeTcsa ¢ IpYruMu JIMHUSMH Y4eOHOTO Kypca, TMOCKOJbKY B KaKOM-TO
CMbICIE 3alaéT IOCJIENOBAaTEIBHOCTh M3y4YeHUs Marepuana. l3yuenue
CTENEHHOM, IOKa3aTeNbHOM, JOrapuMUUECKOl W TPUTOHOMETPUUYECKHUX
(YHKIMI, UX CBOWCTB M I'paUKOB, MCHOIb30BAaHUE (DYHKLUMH ISl PELICHUS
3aJ1a4 U3 IPYruX Y4EOHbIX NPEIMETOB U PEAILHOM )KM3HU TECHO CBSI3aHO KAK C
MaTeMaTUYECKUM aHaJIU30M, TaK U C PELIEHUEM YpaBHEHUI U HEpaBeHCTB. [Ipu
3TOM OOJIbILIOE BHUMAaHHE YJENIseTcs (OPMUPOBAHUIO YMEHHUS BbIPAKATh
(opMysIaMu 3aBUCUMOCTH MEXIY pPAa3IUYHbIMA BEIMYMHAMH, HCCIEI0BATh



MOJTy4eHHBIC (PYHKITUHU, CTPOUTH WX Tpaduku. MaTepuai 3Toi coaepkaTeIbHON
JMHUM HaIleJICH Ha Pa3BUTHE YMEHHN M HABBIKOB, MO3BOJISIONIUX BBIPAXKATh
3aBUCUMOCTH MEXIY BEIMYMHAMH B Pa3IHYHON (opMme: aHAIUTHYECKOH,
rpadguueckoii W cioBecHoW. FEro wm3ydeHwe CrnocoOCTBYET Pa3BHTHIO
AITOPUTMUYECKOTO MBIIJICHUS, CIIOCOOHOCTH K O00OIICHUIO U KOHKPETU3ALIUH,
HCTOJIb30BAaHUIO AaHAJIOTHU.

ConepxartenpHas nuHus «Hauana MaTeMaTH4ecKOro aHajiv3a MO3BOJISIET
CYIIECTBEHHO PACIIUPUTHh KPYr KaK MaTEMAaTHYECKUX, TaK M MPUKIAIHBIX
3a/1a4, JIOCTYMHBIX OOyYarolmMUMCsl, TaK KaK Y HHMX MOSIBISETCS BO3MOXKHOCTb
CTpOUTh TpadUKU CIOXKHBIX (DYHKIUH, ONpEenensaTb WX HauOOJbIIUE W
HaWMEHBIINE 3HAYCHUS, BEIYUCIISITE IO (GUryp u 00bEMBI TeJl, HAXOIUTh
CKOPOCTH U YCKOPEHHUS MpoleccoB. JlanHas coaepxkaTeabHas JUHUS OTKPbIBACT
HOBBIC BO3MOKHOCTH TIOCTPOCHHSI MATEeMaTUYECKUX MOJENeH pealbHbIX
CUTYyalliid, MO3BOJISICT HAXOJAUTh HAWUITYUIlIe€ PEIICHHE B MPUKIAJHBIX, B TOM
YuCJ€ COIUAIbHO-)KOHOMHMYECKUX, 3a/layaXx. 3HAKOMCTBO C OCHOBaMH
MaTeMaTUYECKOTO  aHajiu3a  CIOCOOCTBYET  Pa3BUTUIO  aOCTPaKTHOTO,
(bopMaTbHO-JIOTHYECKOTO0 U KPEATUBHOTO MBIIIJIEHUS, (POPMUPOBAHUIO YMEHUM
pacrio3HaBaTh MPOSIBJICHUS 3aKOHOB MaTE€MaTUKH B HayKe, TEXHUKE U
rckycctBe. OOyyaromuecs: y3HaT O BBIIAIOUIUXCS pe3yIbTaTax, MOJTYyYEeHHbBIX
B XOJI€ pa3BUTHS MAaTEMAaTUKU KaK HaAyKH, U 00 UX aBTOpax.

ConepxaTenpHO-MeToANYeCKast TMHUSA « MHOXKECTBA U JIOTHKA» BKIIIOYAET
B ce0s AJIEMEHThl TEOPUM MHOXKECTB M MATEMaTUYECKOW JIOTHKU. TeopeTHKo-
MHOKE€CTBEHHBIE TMPEJCTABJICHUSI TMPOHU3BIBAIOT BECh KypC IIKOJIBHOM
MaTeMaTUKU U TpeJiaraloT HauboJjiee YHUBEPCAIbHBIN S3bIK, OOBEIUHSIONIUN
BCE pa3fenbl MaTeMaTUKU W €€ MPUIIOKEHUN, OHU CBS3BIBAIOT pa3HbIC
MaTeMaTUYECKUe AUCIUIUIMHBI U UX MPUIOKEHUsS B eauHoe 1enoe. [loatomy
BAXHO JIaTh  BO3MOXKHOCTH  OOydYaromeMmycs TMOHUMaTh  TEOPETUKO-
MHOKE€CTBEHHBIN S3bIK COBPEMEHHON MAaTeMaTHKH W HCMOJb30BaTh €ro s
BBIpQKEHUS CBOUX MbICTeH. [[pyruM BaKHBIM NPU3HAKOM MATEMAaTHUKH Kak
HayKd CcJIeAyeT TMpU3HaTh CBOWCTBEHHYIO €W CTpOroctb OOOCHOBAaHHUM W
CI€JOBaHUE  OMNpENEIEHHBIM  MpaBWIaM  TOCTPOCHUSI  JI0KA3aTeJIbCTB.
3HAKOMCTBO C 3JIEMEHTAMH MaTeMaTUYECKOU JIOTUKH CIIOCOOCTBYET Pa3BUTHIO
JIOTUYECKOTO MBIIUICHUS O00YyYaroluXxcsi, TIMO3BOJSIET UM CTPOUTh CBOU
pacCcyXJeHus Ha OCHOBE JIOTMYECKUX TMpaBuil, GOPMUPYET HABBIKU
KPUTUYECKOTO MBIIIICHUS.

B yueOHOM Kkypce «Anrebpa W Hayaja MaTeMaTHYECKOTO aHau3a
MPUCYTCTBYIOT OCHOBBI MaTEMAaTHYECKOI'0 MOJICIUPOBAHMS, KOTOPBIE MTPU3BAHBI
CIocoOCTBOBAaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJIEIEH peaibHbIX
CUTyalliid, MCCJICJOBAHUSI ATUX MOJIEJIE C TOMOIIBI0 amnmapara ainreOpbl U
MaTeMaTH4YECKOr0 aHajn3a, MHTEPIIpETalUK MOJTYYEeHHBIX pe3yabTaTtoB. Takue
3a/laHUsl BIUIETEHBI B KaXJbIH M3 Pa3/iesioB MPOrpaMMbl, MOCKOJIBKY BECh
Marepual y4eOHOTO Kypca IHUPOKO HMCIHOJb3YeTCs I PEIICHUS MPUKIIATHBIX
3agad. Ilpu pemeHUM peaibHBIX MPAKTHUUYECKUX 3ajad  o0ydarouuecs
pa3BUBAIOT  HAOJIOATEILHOCTh, YMEHHME  HAaXOAUTh  3aKOHOMEPHOCTH,
abCTparupoBaThCsi, UCMOIb30BaTh AHAIOTHIO, 0000IIAaTh U KOHKPETU3UPOBATH
npobiemy. JlesTenbHOCTh M0 (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIAIHBIX
3a/lay OpraHU3yeTCs B MPOLECCe U3YUYEHUsI BCEX TeM Yy4eOHOro Kypca «Anredpa
Y Hayaja MaTeMAaTH4YECKOr0 aHAIN3a».

Ha wusydenne ydeOHOro kypca «Anredpa u Havaja MaTeMaTHYECKOTO
aHanuzay otBogauTcsa 272 yaca: B 10 knmacce — 136 yacoB (4 yaca B HeJIel0), B
11 KJ1acce — 136 4acoB (4 gaca B HEJIETIIO).



COILEPKXAHUE OBYUYEHUASA
10 KITACC

Yuciia 1 BbIYMCTICHUS

PaunonaneHbie ynciaa. OOBIKHOBEHHBIE U JIECATUYHBIE IpOOU, IPOLIEHTHI,
OeckoHeuHbIe nepuoandeckue Apoou. [Ipumenenune apobel U MPOIECHTOB s
pelIeHus] TPUKIAJAHBIX 3aad U3 Pa3IMYHBIX OTpaciiedl 3HAHWM U pealbHON
AKU3HH.

JlelicTBUTENbHBIE 4YHWCIIA. PanvoHanbHBIE W HMPPALNUOHAIBHBIE YHUCIA.
ApudmeTrnueckue omepanuu ¢ JICUCTBUTEIbHBIMH  uYucAaMH. Moaynb
JNEUCTBUTEIBLHOTO YHCIIa U €ero cBoiicTBa. I[IpuOnmxEHHBIE BBIYUCICHUS,
MpaBujIa OKPYIJIEHUS, IPUKUJIKA U OLIEHKA PE3yJIbTaTa BBIYMCICHUM.

Crenenp ¢ wnensiM nokazareneM. buHom Herorona. lMcmons3oBanue
noaxoasme (opmbl  3amucH  ACHUCTBUTENBHBIX YUCEN ISl pEUIeHUs
MPAKTUYECKUX 3a]1a4 U MPEJCTABICHUS JaHHBIX.

ApupmMeTnueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOICTBA.

Crenenp ¢ panuoOHaNIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JIICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa sorapudma. [lecaTuuHble U HaATypajbHBIE
JorapuMsl.

CuHyC, KOCHHYC, TAHI'€HC, KOTAHI'€HC YHMCIOBOTO apryMeHTa. ApKCUHYC,
ApPKKOCHUHYC M apKTaHT€HC YUCJIOBOIO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxxnecTBa M TOXIAECTBEHHbIE NpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb
ypaBHeHUs1. PaBHOCUIIbHBIE YpaBHEHUS U ypaBHEHUs-ciencTBus. HepaBeHCTBO,
pELIEHNE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHHUS LEJIbIX U APOOHO-PAlMOHAIBHBIX YPABHEHH
Y HEpaBEHCTB. MHOTOWIEHBI OT OJHOU MepeMeHHOM. JlelieHne MHOrouieHa Ha
MHOIOWJIEH ¢ ocTaTkoM. Teopema be3dy. MHoOrouneHsl ¢ LENbIMH
ko3 durmentamu. Teopema Buera.

IIpeoOpazoBaHUs UNCIOBBIX BBIPAKEHUM, COAEPKAIINX CTEIIEHU U KOPHH.

WppauvionaneHbie  ypaBHeHUs.  OCHOBHbIE ~ METOJbl  PEILICHHS
UPpALUOHATBHBIX YPABHEHU.

[TokazaTenbHble ypaBHEeHUA. OCHOBHBIE METObI PEUICHUS MTOKA3aTEIbHBIX

YpPaBHEHUN.

[IpeoOpazoBaHue BbIpaXXeHH, COAEpKALTUX JTOTapU(MBI.

Jlorapudpmuueckne  ypaBHeHUs.  OCHOBHBIE  METOABI  PEIICHUSA
Jorapu(MHUUECKUX YpaBHEHHH.

OcHOBHBIE TPUTOHOMETPUUYECKHE (bopMyIbL. [IpeobpaszoBanue
TPUTOHOMETPUUYECKUX BBIPAKCHHIA. Pemenne TPUTOHOMETPUUIECKUX
YpPaBHEHUN.

Pemenne cucreM JIMHEHWHBIX ypaBHEHUH. MaTpula CHUCTEMBI JIMHEHHBIX
ypaBHeHU. Onpeaenurenb MaTpuilbl 2X2, €ro TE€OMETPUUYECKHU CMBICI U
CBOWCTBA, BBIYMCIICHUE €r0 3HAYCHUS, NPUMEHEHUE ONPEACIUTEN IS
peLICHUs CUCTEMbl JIMHEHMHBIX YypaBHEHUU. PelleHue NpUKIaIHbIX 3a1a4y C
IIOMOILBK0 CUCTEMBbl JIMHEWHBIX ypaBHEHUU. lccienoBanue mnOCTPOECHHOU
MOJIEJIY C IIOMOILBIO MATPULL U ONIPEIECIIUTENCH.

[TocTtpoeHne MaTeMaTU4ECKUX MOJEIEH PEeAIbHOM CUTYalluU C IIOMOILBIO
YpPaBHEHUW U HEpPaBEeHCTB. [[puMeHeHne ypaBHEHUI U HEPABEHCTB K PELLICHUIO



MaTeMaTHUECKUX 3a7ad W 3a7jad U3 Pa3jMuHbIX oOJacTeld HAyKH M pealbHOM
AKU3HH.

DYyHKIUHN U TPAPUKHU

OyHKIMS, COCOOBl 3aaHus (QyHKIMHU. B3auMHO 0OpaTHBIE (QYHKIIMH.
Kommosumus ¢yakmmii. ['paduk GyHKImu. DneMeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIUH.

Ob6mnacTh ornpeneneHusl © MHOXKECTBO 3HaueHni GpyHkuuu. Hynu QyHkumu.
[IpoMexyTkn  3HaKOMOCTOSIHCTBA.  UETHbIE W HEUETHBIE  (DYHKIHUU.
[lepuognueckue  ¢yHkumu.  [IpoMexyTku  MOHOTOHHOCTH  (DYHKIIMH.
Makcumymbl 1 MUHUMYMBI QyHKnu. HaunOosnblliee 1 HaMMEHbIIEE 3HAUYCHUS
(YHKIIMHM Ha TPOMEKYTKE.

Jlunelinasi, KBagpaTU4Has U JPOOHO-TMHENHHAs (YHKIUU. DIEMEHTapHOE
HCCJIEIOBAHKUE U ITOCTPOEHUE UX IPa(UKOB.

CrenenHas (yHKIMS ¢ HATYpaJbHBIM U LIEJIBIM MoKa3zaTesneM. E€ cBolicTBa
u rpa¢guk. CBoiicTBa U rpaduK KOpHS N-0il CTENEeHW KakK (PyHKIUU OOpaTHON
CTENIEHU C HATYpaJbHBIM [TOKA3aTEIIEM.

[Toka3zaTenbHas u jJorapudmuueckas (PyHKIIMU, UX CBONCTBA U TrpaduKu.
Hcnons3oBanue rpadgukoB (yHKIMA 1S peIICHNs YPABHEHUH.

Tpuronomerpuyeckas OKpPYKXHOCTb, OIpPENEIEHUE TPUTOHOMETPHUUECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCUMOCTH B PEAJbHBIX MPOLECCaX M SIBICHUSX.
['padyixu peasibHBIX 3aBUCUMOCTEN.

Hayana mareMaTH4ecKOro aHajau3a

ITocimenoBaTeIbHOCTH, CIIOCOOBI 3aJaHMs IOCJIEIOBaTEIIFHOCTEH. MeTox
MaTeMaTU4YeCcKOn MHIYKUHUU. MOHOTOHHBIE U OTrpaHUYCHHbIC
MocyeoBaTeabHOCTH. ICTOpUS BOSHUKHOBEHUSI MATEMAaTHUECKOTO aHAJIN3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckass M reoMeTpUyecKas  IMpPOrpeccud.  becKOHEYHO
yObIBaromas reomerpudeckas mporpeccus. Cymma OeCKOHEUHO YObIBarolen
reOMETPUYECKON Iporpeccur. JIMHEWHbIM M 3KCIIOHEHIMAIBHBIN pocT. Yucro
e. @opMyIa CIOXKHBIX MPOLEHTOB. Vcnonb30BaHUE MPOTrPECCUu ISl PEIICHUS
peanbHbIX 33]a4 NPUKIIATHOTO XapaKTepa.

HenpepriBuble QyHKIIMM U UX CBOMCTBA. TOuku pa3pbiBa. ACHUMMOTOTHI
rpadgukoB ¢ynkuuid. CBolcTBa (DYHKIMII HENpEepbIBHBIX HA OTpe3ke. MeToj
UHTEPBAJIOB JJI pelleHuss HepaBeHCTB. [IpuMeHeHne CBOMCTB HENpEpbIBHBIX
GyHKUMN U1s peleHus 3a1ay.

Ileppas  w  BTOpas  mpousBoaHble  QyHkuuu.  OmnpeneneHwue,
reOMETpUYECKU U (U3MYECKUH  CMBICH  MPOU3BOJHON.  YpaBHEHHUE
KacaTelbHOHN K rpaduKy pyHKIUU.

[IpousBoanbsie  anemeHTapHbIX  (yHKkuMid. [IpousBoaHass  cymMBlI,
POU3BEAEHUS, YACTHOT'O U KOMITO3ULIMM (PYHKITUH.

MHoxecTBa M JIOTHUKA

MHOKeCTBO, onepanuyy HaJ MHOXKECTBAMU M HUX CBOMCTBA. /[narpamMmbl
Oitnepa—Benna. IIpuMeHeHHe TEOPETUKO-MHOKECTBEHHOTO ammapara s
ONMCAHUS PEAIBHBIX MPOLECCOB U SBJICHUW, IPU PEIICHUM 3aa4 U3 APYrUX
y4eOHBIX MPEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHUYECKOIO 00BEKTA, CIEACTBHE,
JI0Ka3aTeJIbCTBO, PABHOCWIIBHBIE YPABHECHHSI.

11 KJTACC



Yuciia 1 BbIYMCTICHUS

Harypanenbie u wnensie uucia. [IpuMeHeHHe NpU3HAKOB JEITUMOCTH
IIEIBIX Yhcesl, HanOompui oommii aemurens (manee — HOJl) m HaumeHbIiee
obmee kpatHoe (nanee — HOK), octaTkoB no moayinto, anropurma EBknnaa s
pelIeHus 3a1a4 B LIEJIbIX YUCIax.

KommiekcHble uncia. Anrebpandeckass U TPUTOHOMETpUYECcKas (OpPMbI
3aMUCy KOMIUIEKCHOTO Yucia. ApU(pMETHUECKHE ONepani ¢ KOMIUIEKCHBIMU
gucnamu. M300pakeHne KOMIUIEKCHBIX YHCENI Ha KOOPAMHATHOW IUIOCKOCTH.
@®opmyna MyaBpa. Kopru N-0i cTeneHM U3 KOMIUIEKCHOTO 4YHCIA.
[IpumeHeHne  KOMIUIEKCHBIX  4YHMCEN  JJIsl  pemeHus  (QU3NYECKuX U
r€OMETPUYECKUX 3a]1aY.

YpaBHeHNs U HEPaBeHCTBA

CucreMa M COBOKYIIHOCTh YPAaBHEHMM M HEpPAaBEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBbI-CJIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO0p KOpHEW TPUTOHOMETPUYECKHX YPAaBHEHHMH C  MOMOUIBIO

TPUTOHOMETPHUUECKON OKPY’KHOCTH. Pemenne TPUTOHOMETPHUYECKUX
HEPaBEHCTB.

OCHOBHBIE METOJbl pELIECHUsI IMOKa3aTeIbHBIX M JIOTApU(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METOJIBI PELICHUS UPPALIUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PELICHUS] CUCTEM M COBOKYITHOCTEW PALMOHAIBHBIX,
MPPALMOHAIBHBIX, TOKA3aTEJIbHbBIX U JOTapU(PMUUYECKUX YPABHEHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[Ipumenenne ypaBHEHMH, CHUCTEM M  HEPABEHCTB K  PELICHUIO
MaTeMaTUYECKUX 3a/ad W 3aJad U3 pa3dudHbIX 00JacTeil HAyKu M peaibHON
KW3HU, UHTEPIIPETALMS ITOJTYYEHHBIX PE3YIIbTATOB.

DOyHKUMU ¥ TpaGUuKH

I'padux kommosummu ¢pynkuuid. ['eomerpuyeckue oOpasbl ypaBHEHUH U
HEPABEHCTB HA KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuueckne PyHKIIMU, UX CBOMCTBA U IPaPUKH.

I'padrueckue meTonbl pelieHus: ypaBHEHUN U HepaBeHCTB. I 'paduueckue
METO/bI PELICHUS 3a/1a4 C [TapaMeTPaMH.

Hcnonb3zoBanue rpaukoB (YyHKUMA [ UCCIENOBAaHUS IMPOIECCOB H
3aBUCUMOCTEM, KOTOpPbIE BO3HUKAIOT MPHU PEIICHUH 337a4 U3 JPYTUX YUEOHBIX
NPEAMETOB U PEATTLHOM KU3HHU.

Hayaja MmaTeMaTH4ecKoOro aHajamnsa

[IpumeHeHre MpOU3BOIHON K MCCIIEOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh
U dKcTpemyMmbl. Haxoxzaenue HauOONbIIET0 W HAWMEHbBILIETO0 3HAYECHHM
HENpepbIBHON (YHKIIMU HA OTPE3KE.

[IpruMmeHeHne NpoW3BOAHOM Il HAXOXKIAECHUS HAWJIY4dIlero PEUICHUs B
NPUKIAIHBIX 3a/Jadax, Ui ONPEACIICHUS CKOPOCTH M YCKOPEHUS Mpolecca,
3a1aHHOTO (hOPMYJION UK TpadUKOM.

ITepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBooOpa3HbIX. [lepBooOpasHbie
aneMeHTapHbIX QyHKIUH. [IpaBuna HaxoXk1eHUs TepBOOOPA3HBIX.

Nurerpan.  I'eomerpudeckuidi  CMBICI  HUHTErpaja.  Beruncienue
omnpenenéHHoro uaTerpana o gopmyne Hetorona-Jleibnua.

IIpumeHeHne mHTErpayia A HaXOXKACHMS IJIOLAAeH IIOCKUX (QUryp u
00BEMOB reOMETPUUECKUX TEJL.

[Tpumepnr pemenuit auddepeHManbHbIX YpaBHEHUA. MartemaTudeckoe
MOJICIMPOBAHUE PEATBHBIX IPOLIECCOB C TMOMOIIbIO JIU((depeHIHATBHBIX
YPaBHECHUU.



IVNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHWA VYYEBHOI'O KVYPCA
«AJITEBPA U _, HAYAJIA MATEMATHUYECKOI'O  AHAJIM3A»
(YI'JIVBJIEHHBIM YPOBEHbL) HA VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamIaHCKOro0 BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3WIUMA  OOYydYaromerocs  Kak
AKTHUBHOTO Y OTBETCTBEHHOI'O WJIEHA POCCUUCKOro OOLIECTBA, MPEACTABICHHUE O
MaTE€MaTUYECKNX OCHOBaX (PYHKIIMOHUPOBAHHUS PA3JINYHBIX CTPYKTYD, SIBJICHUH,
MpOoNEAYp TPaKIaHCKOro 0OIIecTBa (BBIOOPHI, OMPOCHI M JAPYroe€), YMEHHUE
B3aUMOJICHCTBOBaTh C COLMAIbHBIMM HHCTUTYTAMU B COOTBETCTBHHM C HUX
(GYyHKUMSAMU U Ha3HAUECHUEM;

2) MIaTPHOTHYECKOr0 BOCIIUTAHUS:

c(hOpPMUPOBAHHOCTh POCCUUCKON TPa)KJaHCKOW UJICHTUYHOCTU, YBAKCHUS
K MPOIUIOMY U HACTOSLIEMY POCCUHUCKON MAaT€MAaTHUKH, LIECHHOCTHOE OTHOLIEHUE
K JOCTHKEHHUSIM POCCHMCKMX MAaTEMAaTHUKOB M POCCHMCKOM MAaTEMaTHYECKOU
IIKOJIbI, MCHOJIb30BAHUE 3TUX JIOCTHKEHUN B JIPYrUX HayKaX, TE€XHOJOTHSX,
chepax SKOHOMHUKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUE JTyXOBHBIX LIEHHOCTEU POCCHIICKOTO HapoJa,
c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, OSTUYECKOIO TMOBEACHMS,
CBA3AHHOTO C TNPAKTUYECKUM MPUMEHEHHEM JOCTH)KEHUH HayKu U
NEeSATEIbHOCThIO YYEHOTO, OCO3HAaHWE JHMYHOIO BKJIaJa B IOCTPOEHUE
YCTOWYUBOTO OYyAYIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOUIEHUE K MHPY, BKIIIOYASl 3CTETHKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ady, pELIEHN, paccyXIeHUN,
BOCIIPUUMYHMBOCTHh K MAaTEMAaTUYECKMUM aCIEKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKoro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh YMEHHUSA NPHUMEHITh MAaTEMATHYECKHE 3HAHHS B
MHTEpecax 3[0pOBOro M 0Oe3omacHoro oOpa3a JKU3HU, OTBETCTBEHHOE
OTHOLIEHUE K CBOEMY 3JI0POBbIO (340pOBOE MUTaHUE, COATTAHCHUPOBAHHBIN
PEXKUM 3aHATUNA U OTIbIXA, PEryysipHas Qu3anyeckas aKTUBHOCTH), (pru3ndyeckoe
COBEPILIEHCTBOBAHKE npu 3AHATHUIX CIIOPTUBHO-03/I0POBUTEIHHOM
NS TEIbHOCTDIO;

6) TPy10BOI0 BOCIIMTAHMS:

TFOTOBHOCTh K TpYyAy, OCO3HAHHUE IEHHOCTH TPYIOJIOOUS, MHTEpPEC K
paznuyHbiM  cdepaM  TPOo(PEecCHOHANbHON  AESATENbHOCTH, CBSI3aHHBIM C
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpILIAaTh OCO3HAHHBIA BBHIOOP
Oynymieit mpodeccun W peaau3oBBIBaTh COOCTBEHHBIE >KU3HCHHBIC IIJIaHBI,
FOTOBHOCTh U  CHOCOOHOCTH K  MaTeMaTH4ecKoMy OOpa3oBaHUIO U
caM00Opa30BaHUIO Ha MPOTSHKEHUU BCEW >KU3HU, TOTOBHOCTh K aKTUBHOMY
YYACTHIO B PEIICHUU IPAKTUYECKUX 3a/1a4 MaTeMaTUYECKOW HANPaBICHHOCTH;

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh SKOJOTUYECKON KYJIbTYpbl, NOHMMaHHE BIUSHUSA
COLMAJIbHO-DKOHOMUYECKUX TMPOLECCOB HA COCTOSIHUE MPUPOJHON H
COLIMAJIBHOM Cpe/ibl, OCO3HAHHME TIJ00aTbHOrO XapakTepa 3KOJIOTHYECKUX
npo0OsieM, OpUEeHTALMsI Ha TPUMEHEHUE MAaTEMATUYECKUX 3HAHUN JJIS PEIICHHUS



3a/1a4 B 00JIACTH OKPYKAIOMIEH Cpelibl, MJIAHUPOBAHKUE MTOCTYIKOB U OLICHKU UX
BO3MO>KHBIX MOCJEACTBUM JIJIs1 OKPY>KAIOIIEH CPeJIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKM H  OOIICCTBEHHOW TMPAaKTUKH, [OHUMAHHUE
MaTeMaTUYeCKOW HAayKH Kak c(epbl 4elOBEUECKOW NESTCIHHOCTH, ATAloB €€
pPa3BUTUSL M 3HAYUMOCTH JJISl PA3BUTUS IIMBWIM3AIMU, OBJIAJICHUE S3BIKOM
MaTeMaTUKU U MAaTEMaTHYE€CKOM KYyJIbTYpOH Kak CPEeJCTBOM IO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIITH MPOCKTHYIO W HCCIEIOBATEIIbCKYIO JEATEIbHOCTD
WHJIUBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTebHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUSA

Bba3oBble Jiornyeckue AeiicTBUA:

BBUISIBJIAATh U XapAKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MAaTEMATUUECKUX
OOBEKTOB, TMOHATUH, OTHOUIEHUH MEXAYy NOHATHUSAMHU, (OPMYIUPOBATH
onpeaeneHus HOHSTHH, yCTaHaBIMBATh CYILIECTBEHHBIN MPU3HAK
KJacCU(PUKaUMKA, OCHOBAaHMS JUIsi O0O0OOLIEHUS M CpPaBHEHHUs, KpUTEpPUU
MIPOBOJIMMOTI0 aHAJIN3A;

BOCIIPUHUMATh, (OpPMYyIUpOBaTh M  NPEOOPa3OBBIBATh  CYKJCHHUSA:
YTBEPAMUTEINIbHBIE U OTPULATENbHBIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBUSIBJIATH ~ MATEMAaTHMYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
MPOTUBOPEYMS B (paKkTax, JaHHBIX, HAOMIOACHUSIX U YTBEPKICHUSAX, IPEeAiaraTh
KPUTEPUU JJIS BBISBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JieNaTh BBIBOABI C HUCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX H
MHJIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHH 110 aHAJIOTUH;

MPOBOJIUTH CaMOCTOSATENIbHO J0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKACHUM (MpsAMblE U OT MPOTHBHOIO), BBICTPAMBATH APTyMEHTAIIUIO,
MPUBOANTH TPUMEPHl M  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYKJI€HUS U BBIBOJBL;

BBIOMpATh C€MOcOo0 penieHus: yueOHOM 3ajgauu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB  pEIICHUs, BBIOMpaTh HauboJiee TNOAXOAUMA C  y4E€TOM
CaMOCTOSITEJIbHO BbIIEJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenbckme 1eiicTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEICKUM MHCTPYMEHT IMO3HAHMS,
dbopMynupoBaTh  BONPOCHI, (DUKCUpPYIOLIME MPOTUBOpEUne, MpodiemMy,
yCTaHaBJIMBATh UCKOMOE U JaHHOE, (POPMUPOBATH THIIOTE3Y, APTYMEHTUPOBATh
CBOIO MMO3ULIUI0, MHEHHUE;

IPOBOJUTH CaMOCTOSITEJIbHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE M0 YCTAHOBJIEHHUIO OCOOCHHOCTEH MaTEeMaTUYECKOro OOBEKTa,
SBJICHMS, TIPOLIECCA, BBIABICHHUIO 3aBUCUMOCTEH  MEXAYy OOBEKTaMH,
SABJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH O0OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
OPOBEAEHHOIO HAOJIOJEHUS, MCCIEAOBAHUSA, OLIEHMBAThb JTOCTOBEPHOCTh
[OJIyYEHHBIX PE3ylbTaTOB, BEIBOJOB U 0000IIEHNUN;

IPOTHO3UPOBAaTh BO3MOJKHOE pa3BUTHE IPOLECCA, A TAKKE BBIJABUIATH
IPEINOJIOKEHHUS O €0 Pa3BUTUHU B HOBBIX YCIIOBUSX.

Pabora ¢ undpopmaumeii:

BBISIBJIITH 1e(PULIUTH MHPOPMALMK, JAHHBIX, HEOOXOAMMBIX JUIsl OTBETA
Ha BOIIPOC U JJIsl pELIEHUS 3a1a4U;



BbIOMpaTh  MHGOpPMAIMIO U3  HCTOYHUKOB  PA3NUYHBIX  THUIIOB,
aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh M HHTEPIPETHPOBATH HHPOPMAIUIO
pa3IMYHBIX BUIOB U (HOPM MpEICTABICHHUS;

CTPYKTYpUPOBaTh WHGOPMAIIUIO, TIPECTABIATh €€ B pasiudHbIX (popmax,
WUTIOCTPUPOBATH TpapUUECKH;

OLICHUBATD HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJIHO
c(hOpMyIIMPOBAHHBIM KPUTEPHUSIM.

KoMmyHnKkaTHBHBIE YHHBeEpCaJbHble y4eOHbIe JeHCTBUS

OO0menne:

BOCHPUHUMATh U  (OPMYJIHUPOBATh CYXXICHUS B COOTBETCTBHH C
YCIIOBHSIMU U LEISMU OOILIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY
3pEHHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS 10 XOAY PEIICHUS
3a/1a4yd, KOMMEHTHUPOBATh MOJyYECHHbBIN PE3YJIbTAT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIa€MOM TEMBI,
mpoOJeMBbl, pelaeMor 3aJadyd, BBICKA3bIBaTh HJEH, HAIEJICHHbIE Ha IMOUCK
pELIeHMs], COMOCTABIATh CBOU CYXKJIEHUS C CYXACHUSAMHU APYIHMX YYaCTHUKOB
auanora, 0OHapy>KMBaTh pa3IMuMe U CXOJICTBO MO3UIUH, B KOPPEKTHOU (hopme
(opMyIMpPOBATH PA3HOIIIACHS, CBOU BO3PAKEHUS;

MPEACTABIATh  PE3yJbTaThl  PEIICHHS  3aJadyd,  SKCIEPUMEHTA,
HCCJIEI0BAHMSI, MPOEKTA, CAMOCTOSITENIbHO BBIOMpPaTh (hOpMAT BBICTYIUIEHHUS C
y4E€TOM 3aJ1au MPE3CHTAIMU U OCOOCHHOCTEH ayIUTOPUH.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTaBJIAThH TUIAH, AJITOPUTM PEIICHUS 3aJ]a4H, BEHIOUPATh CIIOCO0 PEIICHUS
C y4€TOM HMEIOIIUXCSI PECYpCOB U  COOCTBEHHBIX  BO3MOXKHOCTEM,
apTyMEHTHUPOBAaTh W KOPPEKTUPOBATH BapHaHTHl PEHICHUH ¢ Y4ETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb, SMOUMOHAIbHBII UHTEJJIEKT:

BJIaJICTh HABBIKAMHM  [O3HABATEIBHOM peduiekcuM KakK OCO3HaHUs
COBEpIIAEMbIX JICUCTBUM M MBICIUTEIbHBIX TPOILIECCOB, HMX PpE3yJbTATOB,
BJAJ€Th CHOCOOAMU CaMOIIPOBEPKH, CaMOKOHTPOJIS Mpolecca U pe3yJbTaTa
pelieHrss MaTeMaTUIeCKOM 3a/1auu;

NPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH TIPH PEIICHUU
3aJlayd, BHOCUTb KOPPEKTHUBBI B  JIEATCILHOCTh Ha OCHOBE HOBBIX
00CTOSATEILCTB, JTAHHBIX, HAMICHHBIX OITMOOK, BRISIBIICHHBIX TPYTHOCTEH;

OIICHUBAaTh COOTBETCTBUE pe3yjibTaTa I U YCIOBUSIM, OOBICHATH
IPUYAHBI  JTIOCTY)KCHHS WM HEJOCTH)KCHHUS PEe3yJbTaTOB JICATCIBLHOCTH,
HAXOJUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAs 1€ATEIBLHOCTD:

NOHMMaTh W HUCIOJB30BaTh  INPEUMYIIECTBA  KOMAHJAHOW W
WHIUBUYaJIbHOH pabOThl MPU pelIeHWH Y4YeOHBIX 3a7ad, MPUHUMATHh IETh
COBMECTHOM NIE€SITEIBbHOCTH, TUIAHUPOBATh OPTaHU3aIMI0 COBMECTHOUM palOoTHI,
pacnpenensaTb BUIIbI padoT, JOrOBapUBaThCs, 00CYX AaTh MPOLECC U Pe3yabTaT
paboThl, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBATh B IPYIIOBBIX (hopMax paboThl (00CYyk1eHHs, 0OMEH MHEHHUM,
«MO3TOBbIE HITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl H
KOOPJIMHUPOBATh CBOM JEHUCTBUSA C JPYTMMH YJI€HAMH KOMAaHJbI, OLEHUBAThH
KauyecTBO  CBOEr0  BKJaJa B  OOWMHA  TOPOAYKT MO  KPUTEPHUSIM,
c(hOpMyYITUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHUSI.



HPEAMETHBIE PE3YJIBTATBI

K xonny oOyuenus B 10 kiaacce 0oOyyaromMiics MOIMYYUT CIEAYIOLIUE
MIPEAMETHBIC PE3YNIBTATHI IO OTJCIBHBIM TEMaM padodei MPOTpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hayalla MaTeMaTHIeCKOT0 aHaTN3ay:

Yucia v BBIYMCICHUSA:

CBOOOJTHO OTIEPUPOBATH MOHATHUSIMH: PAIMOHAILHOE YUCII0, OECKOHEUHAS
nepuoauveckas JpoOb, MPOLEHTHI, HPPALUOHAIBHOE YHCIO, MHOXECTBa
paLMOHATIBHBIX U JEUCTBUTENBHBIX YUCEI, MOJYJIb AEUCTBUTEIIBHOTO YHCIIA,;

MPUMEHATh APOOM W TPOLIEHTHI JJISl PEIICHUS MPUKIAIHBIX 3a]ay U3
PAa3IUYHBIX OTPACJIEH 3HAHUWN U pealbHOW KU3HU;

MPUMEHATh  NPUOMMKEHHBIE  BBIYMCIICHUS, TMpaBWiIa  OKPYIJICHUS,
MPUKUJIKY U OLIEHKY PE3yJbTaTa BEIYUCICHUM;

CBOOOJHO OMEPUPOBATH TOHSITHEM: CTEINEHb C IEJbIM ITOKa3aTeIeM,
WCIIOJB30BaTh MOAXOIAIIYI0 (OpMYy 3alUCH JEUCTBUTEIBHBIX YHUCEN IS
pEIICHUS MPAKTUYECKUX 3a71a4 U MPEJICTABICHUS JTaHHbBIX;

CBOOOJHO  OMNEpUPOBATH  MOHATHEM:  apUPMETUUECKUH  KOPEHBb
HATYpPaJIbHOM CTEIICHU;

CBOOOJHO  ONEpPUPOBaTh TMOHATUEM: CTENEHb C  palMOHAJIbHBIM
MOKa3aTeseM;

CBOOOJHO OMNEPUPOBATh MOHATUSIMU: Jorapudm uucia, AECATUYHBIE U
HaTypajbHbIE JIOTapU(pMBbI;

CBOOO/IHO OMEPUPOBATH MOHATUSIMU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC
YHCIJIOBOTO apryMEHTA;

ONEPUPOBATH TMOHATUAMHU: APKCHUHYC, AapPKKOCHMHYC M apKTaHICHC
YHCIJIOBOTO apryMEHTA.

YpaBHeHMs 1 HEPABEHCTBA:

CBOOOJHO  OMEpPUPOBATHh  MOHATHSIMHU:  TOXKIECTBO,  ypaBHEHUE,
HEPABCHCTBO,  PAaBHOCWIbHBICE  YpPaBHEHHS U YPaBHEHHUS-CJIECIACTBUS,
PaBHOCHUJIbHBIE HEPABEHCTBA;

MPUMEHSTh PA3UYHBIE METOJbl PEIICHUS palMOHAIbHBIX U JpPOOHO-
palMOHANIBHBIX YPAaBHEHHM, MPUMEHATh METOJ HWHTEPBAJIOB ISl PELICHUS
HEPABEHCTB;

CBOOOJHO ONEPUPOBATh MOHSATHUSIMHU: MHOTOYJIEH OT OJHOM MEpPEeMEHHOM,
MHOTOYJIEH C MHeNbIMH KO3 (UIIMEHTaMU, KOPHU MHOTOYJIEHA, MPUMEHSATH
JEJICHUE MHOTOWJICHa Ha MHOTOWIEH C OCTAaTKOM, TeopeMy be3dy um Teopemy
Buera nns pemenus 3anay;

CBOOOJHO OINEpUpPOBATh MOHATUSAMH: CHUCTEMa JIMHEHHBIX YpaBHEHUH,
MAaTpHUIla, OMNPEACIUTENh MAaTPULBl 2 X 2 M €ro reoOMETPUYECKHUU CMBICI,
MCIIOJIb30BaTh CBOMCTBA OMNpEAECHUTEN 2 X 2 JJi BBIYMCICHUSI €ro 3HAYEHHS,
NPUMEHATh ONPEACIUTENN Il PEUICHUS CHUCTEMBI JIMHEWHBIX YpPaBHEHHI,
MOJICTIUPOBATh PpPEAIbHBIE CUTyallUd C TIOMOIIBI0 CHUCTEMbI JIMHEUHBIX
YpaBHEHUM, WCCIEI0BATh IOCTPOCHHBIE MOJEIM C TOMOIIBI0 MATPULl U
ONPEEIIUTEIICH, UHTEPIIPETUPOBATH IMOJYYEHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOWMCTBA JACMCTBUH C KOPHSAMH JUIisl TpeoOpa3oBaHus
BBIPAKECHUM;

BBINIOJIHATh  NMPEOOpPa30BAHMS UYUCIOBBIX BBIPAKEHHM, COAEpKaLIUX
CTEIEHH C PallMOHAJIbHBIM IT0KA3aTEIIEM;

UCIIOJIb30BaTh CBOKCTBA aorapupmMoB TUISL npeoOpa3zoBaHus
norapu(MHUUECKUX BbIPAXKECHH;



CcBOOOHO ONEPHUPOBATh MOHATUSIMU: UppAIlMOHATIbHbBIE, TOKAa3aTeIbHbIC U
jJorapuMHUUEcKUe ypaBHEHHUS, HaxXOAUTh WX PEHICHHA C TOMOIIBIO
PAaBHOCWJIBHBIX TIEPEXOA0B UIIM OCYLIECTBIISASI IPOBEPKY KOPHEH;

IIPUMEHSATH OCHOBHBIE  TPUTOHOMETPUYECKHUE dopmynel s
npeoOpa30BaHUs TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJHO ONEpUPOBATh TMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE,
OPUMEHATh HEoOXoAuMBbIe (QOPMYJIbl ANl PpEHICHUS OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUI;

MOJEJIMPOBATh peajbHbIE CHUTYallMM Ha A3bIKE aireOpbl, COCTAaBJIAThH
BBIDO)KCHMS, YpPAaBHEHMs, HEPABEHCTBAa IO YCJIOBHUIO 3aJadd, MCCIEI0BATh
IIOCTPOEHHBIE MOJEIIN C MCIIOJIb30BAHUEM allllapara ajareopsl.

DOyHKuMU ¥ rpapukm:

CBOOOJHO ONEpUpPOBATh MOHATUAMH: (YHKLUMS, CHOCOOBI 3aJaHus
(yHKUMK, B3aUMHO OOpaTHble (YHKUMH, KOMIO3uUUA (QYyHKUMHA, rpaduk
(yHKUMU, BBIIOJHATD 3J€MEHTapHbIE TPeoOpa3zoBaHus rpa@uKoB (HyHKIIHIA;

CBOOOJHO OINEPUPOBATH MOHATUAMU: 00JACTH ONMPENEIECHUS U MHOXXECTBO
3HAYCHUU (PYHKIMH, HYJIH QYHKIUU, TIPOMEKYTKU 3HAKOIOCTOSHCTBA;

CBOOOJHO OIEpUPOBATH MOHATHSAMHU: YETHbIE M HEYETHbIE (DYHKIIHH,
NepuoInyecKne QyHKINUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBbI
M MUHUMYMbI (YHKLIHH, HauOoJIbllIee U HAaUMEHbIIEe 3HauyeHue (yHKIMU Ha
MIPOMEKYTKE;

CBOOOJHO ONEPHUPOBATH MOHATUSIMU: CTENIEHHAsd (YHKLHS C HATYPaJIbHBIM
U 1IEJIBIM MOoKa3aTesaeM, rpa@uK cTeNeHHOW (QYHKIMU ¢ HATYpalibHBbIM U LIEJIbIM
roKasaTesem, rpa@uk KOpHs N-0i CTeneHW Kak (PyHKIMU OOpaTHOW CTENEHU C
HaTypaJibHbIM MOKa3aTeNeM;

ONepUpoBaTh MOHATUAMM: JIMHEHHAs, KBaJpaTU4Hasd U JpOOHO-IHHEHas
(YyHKUMU, BBINOJHATH O3JEMEHTAPHOE UCCIENOBAHUE U IOCTPOCHUE MX
rpauKoB;

CBOOOJHO ONEpPUPOBATh MOHATHAMU: MOKa3aTeNbHAS U Jorapugmuyeckas
(yHKUMU, UX CBOMCTBA M rpaMKH, UCIOJIb30BaTh MX TpadUKU IS pelieHus
YpaBHEHUM;

CBOOOJHO OMEpPUPOBATh MOHATUSMU: TPUTOHOMETPUUYECKAS OKPYKHOCTD,
onpeaeneHrue TPUrOHOMETPUUECKUX (PYHKIIMH YUCIOBOI'O apryMEHTa;

UCIIOJIb30BaTh Tpa@ukd (QYHKIUH JUIsi UCCIENOBAaHUS TPOLECCOB U
3aBUCUMOCTEH MpU pelIeHUH 3aJa4 U3 APYruX y4eOHbIX MPEIMETOB U peaIbHON
KU3HU, BBIPAXKATh POPMYJIaMH 3aBUCUMOCTU MEXIY BEJIMUUHAMU;

Havyana maTeMaTH4eCKOro aHaJmu3a:

CBOOOJIHO OINEPUPOBATH MOHATUAMU: apuPMeTHUECKass U TeoOMeTpuiecKas
nporpeccusi, 06CKOHEUHO YOBIBaIOIasi FEOMETPUUYECKAsi IPOrPecCus, TUHEHHBIMI
U OKCHOHEHIMAIbHBIA PpOCT, (OopMyJa CIOXHBIX TMPOLUEHTOB, HMETh
IPEICTaBICHUE O KOHCTAHTE;

UCIOJIb30BaTh MPOrPECCUM ISl PEIIeHUs] peajbHBbIX 3aJad MPUKIATHOTO

XapakTepa;
CBOOOJTHO OIEPUPOBATH MMOHATHSAMHU: IOCJICAOBATEIILHOCTh, CIOCOOBI
3alaHus TIOCTIEIOBATEIHHOCTEH, MOHOTOHHBIE U OTpaHUYECHHBIE

MOCTIEIOBATEIPHOCTH, TOHMUMATh OCHOBBI 3apOKIEHUS MaTeMaTHYECKOTO
aHaJIM3a KaK aHaJin3a 0ECKOHEYHO MaJIbIX;

CBOOOMHO OMEpUPOBATh MOHATHSAMH: HEMPEPHIBHBIE (YHKIUH, TOYKH
paspbiBa rpaduka QyHKIUU, aCUMOTOTHI rpaduka GyHKIUH;

CBOOOHO OMEpHpPOBaTh MOHATHEM: (PYHKIIHS, HEMPEPBhIBHAS Ha OTPE3Ke,
NPUMEHATH CBOMCTBA HETIPEPHIBHBIX (YHKITUH JIJIsl pEIICHUS 3a/1a4;



CBOOOZHO OMEpUpOBaTh MOHATHSAMH: IEpBas M BTOpas MPOU3BOJIHBIC
GyHKIMH, KacaTeabHast K rpaduKy QyHKINM;

BBIYMCIISATh  NPOM3BOJHBIE  CYMMBI, IIPOM3BEACHUSA, YaCTHOTO U
KOMITO3UIINH JIBYX (DYHKIIMMN, 3HATH MPOU3BOAHBIC JIEMEHTAPHBIX (QYHKIUH;

UCIIOJIb30BaTh I'€OMETPHUUECKUI U (PU3UYECKHUI CMBICI MPOU3BOJIHOM IS
pelneHns 3aad.

MHoKecTBa M JIOTHKA:

CBOOOJHO OMEpUPOBaTh MOHSATHUSMH: MHOXKECTBO, OIEpallMd  HaJ
MHOKECTBaMU;

HCIIONB30BaTh TEOPETUKO-MHOKECTBEHHBIM amnmapar Juisl  ONKMCAaHUs
peanbHBIX MPOLECCOB U SIBJIECHUM, MPU PEUICHUHU 3a7ad U3 JPYTUX YYEOHBIX
MIPEIMETOB;

CBOOOJIHO ONEpPUPOBATh MOHATUSAMHU: ONPEICICHUE, TEOPEMA, YpaBHEHHUE-
CIEeICTBHE,  CBOWCTBO  MAaTeMaTHYECKOro  O0BEKTa,  JOKa3aTelbCTBO,
PAaBHOCHJIBHBIE YPABHEHUS U HEPABEHCTBA.

K xoniy oOydenus B 11 kiacce 0oOyyaromMiics MOMYYUT CIETYIOIIUE
MIPEAMETHBIE PE3YNBTATHI IO OTJEIBHBIM TEMaM padouell MporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hayajla MaTeMAaTUYECKOI0 aHaAIU3ay:

Yuciia v BBIYMCJICHUSA:

CBOOOJHO ONEpUPOBATh MOHATUAMM: HATypajJbHOE U LEJIOE YHCIIO,
MHOKECTBA HATYPAJIbHBIX U LIEJIBIX YUCEI, HCIOJIb30BATh IPU3HAKU JIEIIMMOCTH
nenbix umcen, HOJ m HOK HarypansHbIX umcen misg pemieHus 3aj1ad,
MIPUMEHATH anroput™ EBknmnaa;

CBOOOJHO ONEPUPOBATH MOHITHEM OCTaTKa MO MOAYJIO, 3aIlKCHIBATH
HaTypaJbHbIE YHCIIA B PA3JIMYHBIX [TO3UIIMOHHBIX CUCTEMAX CUHUCIICHMUS;

CBOOOJHO ONEpUPOBATh MOHATUSMU: KOMIUIEKCHOE YHUCIO U MHOXXECTBO
KOMILJIEKCHBIX YHCEJl, MPEJICTABISATh KOMIUIEKCHBIE YMCIA B aJireOpanyeckor u
TPUTOHOMETPUUECKON (opMe, BBIMOIHATH apu(METUYECKHE ONepalui ¢ HUMU
1 n300pakaTh Ha KOOPJMHATHOM TJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OINEPUPOBATH MOHATUSMH: UPPAIIMOHATIbHBIE, MOKA3aTEIbHbIE U
Jorapu(MHUUYECKHEe HEPABEHCTBA, HAXOAUTb WX PEIICHHS C I[OMOIIbIO
PAaBHOCHJIBHBIX IIEPEXOJIOB;

OCYUIECTBJISATH OTOOp KOpHEW NpH PEIIEHUH TPUTOHOMETPUUYECKOTO
YpaBHEHHUS;

CBOOOJIHO OIEpPUPOBATH MOHSITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHSATh HEOOXOIMMble (QOpMyJbl JJI PEIICHUs OCHOBHBIX THIIOB
TPUTOHOMETPUYECKHUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYITHOCTh YpaBHEHUI
U HEPAaBEHCTB, PAaBHOCWUIIBHBIE CHCTEMBI M CHUCTEMBI-CIEIACTBHS, HAXOIUTh
pELIEHNsT CHCTEMBI M COBOKYNHOCTEM pAlMOHAIBHBIX, HPPALHOHAIBHBIX,
MOKAa3aTeNIbHbIX U JOrapu(pMUUYECKUX YPAaBHEHUN U HEPABEHCTB;

pemarb palOHAJbHEIE, MppalMOHAIbHBIE, NOKa3aTeJIbHBIE,
gorapu(MUUECKre UM TPUTOHOMETPUYECKHE YpPAaBHEHHMS M HEPaBEHCTBA,
coJepaKaliye MOLyJIM U IapaMeTphl;

OPUMEHATh rpadruuecKue METObI JUIsl PEIICHNs] YPaBHEHUI U HEPABEHCTB,
a TaKXe 3aJa4 C IapaMeTpamy;

MOJICIMPOBaTh pPEajbHbIE CHUTyallUM Ha S3bIKE€ ainreOpbl, COCTaBIATh
BBIDAKCHHUSI, YPaBHEHHUs, HEPABEHCTBA M HX CUCTEMBI II0 YCIOBUIO 3aJa4yH,
UCCIIEIOBaTh IOCTPOEHHBIE MOJEIM C MCIIOJNb30BAaHMEM amnmnapara anreOpsl,
MHTEPIPETUPOBATH MOJYyYEHHBIN pPE3yJIbTaT.



DOyHKUMU U rpauKm:

CTpPOUTH TpadUKU KOMMO3ULIUUA (PYHKIHMNA C TOMOIIBIO 3JIEMEHTAapHOTO
MCCJIETOBAHMS U CBOMCTB KOMITIO3UIIUU ABYX (DYHKIIHIA;

CTPOUTh TEOMETpHUECKHe OOpa3bl ypaBHEHHWH M HEPABEHCTB Ha
KOOPJIMHATHOM TNIOCKOCTH;

CBOOOJHO OMNEpPUpPOBaTh MOHATHSAMHU: TpaQUKd TPUTOHOMETPUUECKHUX
byHKITNH];

OPUMEHSTh (YHKIMHM AT MOJEITUPOBAHUS U HCCICHOBAHUS PEaAbHBIX
IIPOLIECCOB.

Hayana mareMaTH4ecKOro aHaju3a:

UCIIONIb30BaTh  NPOU3BOAHYIO JUIs  HCCleloBaHUS  (QYHKIMH  Ha
MOHOTOHHOCTb U 3KCTPEMYMBI;

HaxXOJIUTh HAaMOOJIbIIEE U HAUMEHbIIIEE 3HAUCHHSI (PYHKIUU HENPEPHIBHOM
Ha OTPE3KE;

UCIIOJIb30BaTh MPOU3BOJHYIO JUISI HAXOXKIAEHUS HAWIYy4YlIEro peuieHusl B
NPUKIAAHBIX, B TOM YHCJE COLMAIBbHO-DKOHOMHYECKUX, 3aJadax, JJis
OIIpEIENICHUsI CKOPOCTH M YCKOPEHHMs IMpolecca, 3aJaHHOro (GopMyJol HiIu
rpagukom;

CBOOOJHO OINEpUPOBaTh MNOHATUSMU: MEpBOOOpa3Hasi, ONpeaeIEHHBINA
MHTErpajl, HAXOJAUTh MEPBOOOPA3HBIE 3JIEMEHTAPHBIX (PYHKUUNA M BBIYUCIATH
uHTerpan no gopmyie Herotona-Jleionuna;

HaxOJIUTh IUIOIIAM IUIOCKUX (Uryp U OOBEMBI Tel C MOMOUIBIO
UHTETpana;

MMETh MPEACTaBICHUE O MATEMATHYECKOM MOJEIMPOBAHUU Ha MPUMEpPE
cocTaBiieHus TuPdepeHInaNbHbIX YPABHEHHI;

pemaTh NPUKIAAHbIE 33Ja4H, B TOM YHCJIE€ COUUATBbHO-3KOHOMHYECKOTO U
¢u3nueckoro  xapaktepa,  CpeICTBAMHM  MaTeMaTHYEeCKOro  aHaliu3a.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/
n

HaumeHoBaHue pa3jie/ioB
U TeM IPOrpaMMbl

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

DJIeKTpOHHbIe (LM (POBbIE)
o0pa3oBaTe/ibHbIE PecypChl

MHuoxecTBO
JEHUCTBUTEIbHBIX YUCEI.
MHorouJieHsl.
PauvonaneHble ypaBHEHUS
1 HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX YPABHEHUHN

24 1

OyHKIUYU U TpapUKy.
CrenenHast GyHKLUS C
L[eJIBIM TIOKa3aTesIeM

12 1

ApudmeTnueckuii KOpeHb
N-0i1 CTEIIEHU.
Hppanmonanbusie
YpaBHEHUSA

15 1

IToka3zarenbHast QyHKIMSL.
[Toka3zaTenbHbIE ypaBHEHUS

10 1

Jlorapupmuueckas
byHKIHS.
Jlorapugpmuueckue
YpaBHECHHUS

18 1

Tpuronomerpuyeckue

22 1




BBIPAKCHUS U YPaBHEHUS

HOCJ’IGI[OB&TCJ'IBHOCTI/I n

10
HPOrPeCcCHH

HenpepriBable GhyHKIIUY.

[IpousBognas 20

[ToBTOpeHuE, 0600MIIEHNE,
CHUCTEMATHU3AIUs 3HAHHH

OBILEE KOJIMYECTBO

YACOB 110 [TPOTPAMME 136




11 KITACC

Ne
n/
n

HaumeHoBaHue pa3jie/ioB
U TeM MPOrpamMMbl

KoauuecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

JuekTpoHHbIE (HUGPOBbIE)
o0pa3oBaTe/ibHbIE PeCypPChI

UccnenoBanmne GyHKImiA ¢
MOMOIIIBIO TTPOM3BOTHOM

22 1

[TepBooOpaznas u
HHTETpal

12 1

I'paduxu
TPUTOHOMETPUYECKUX
GbyHKIHH.
Tpuronomerpuueckue
HEPaBEHCTBA

14 1

HppauunonaneHsle,
ITOKA3aTEeIbHBIE U
norapudmudeckue
HEPaBEHCTBA

24 1

KommiiekcHbie uncia

10 1

HatypanbHble 1 1ienble
qucia

10 1

Cucremsl palliOHaIbHBIX,
MppalMOHAIBHBIX
IIOKAa3aTeNbHBIX U
Jorapu(QpMUUECKUX
YpaBHEHU

12 1




3ajauu ¢ mapameTpamu 16 1
[ToBTOpEHME, 0606H_ICHI:IG, 16 )
CUCTEMaTHU3aIlUs 3HAHUH
OBIIEE KOJIMYECTBO
136 10

YACOB I10 ITPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

MHO03k€ecTBO, Onepauy Hajl
MHOKE€CTBAMHU U UX CBOMCTBA

04.09.2024

Huarpammsl Ditniepa-Benna

04.09.2024

[TprMeHeHue TeopeTHKo-
MHO>KECTBEHHOT0 armapara
JUTSL pEIIeHUs 33124

06.09.2024

PariroHanbHBIE YKCIIA.
OOBIKHOBEHHBIE U
JECSATHYHBIE TPOOH,
MPOLIEHTHI, 0ECKOHEYHBIE
MEPUOIUUECKHE TIPOOH

06.09.2024

ParirmoHannHBIE YKCIA.
OOBIKHOBEHHBIE U
JECSATHYHBIE TPOOH,
MPOIICHTHI, OECKOHEYHBIC
MEPUOIUUECKHE TPOOH

11.09.2024

[Tpumenenue apobeii u
IPOLICHTOB IS PEIICHHS
MMPUKJIAAHBIX 3aaa4

11.09.2024




[Tpumenenue apodeii u
NPOLIEHTOB ISl PELIEHUS
HPHUKJIATHBIX 3324

13.09.2024

JlelicTBUTEIbHBIEC YHCIIA.
Panuonaneubie
VMppalrOHaJIbHbIC YUCIIA

13.09.2024

Apudmernueckue onepanuu
C ICUCTBUTEIBHBIMHU YUCTIAMU

18.09.2024

10

Monyinb 1eUCTBUTEIBHOTO
YHCIIa ¥ €r0 CBOMCTBA

18.09.2024

11

[TpuGmxEHHBIC BEIYMCIICHHUS],
MpaBujIa OKPYIJICHMUS,
MPUKUJIKA U OLIEHKA
pe3yJibTaTa BEIYMCIECHUN

20.09.2024

12

OCHOBHBIE METO/IBI PEIICHHSI
LEJBIX U JPpOOHO-
palMOHABHBIX YPaBHEHUN
HEPABEHCTB

20.09.2024

13

OCHOBHBIE METO/IBI PEIICHHSI
LEJBIX U JpOOHO-
palMOHABHBIX YPaBHEHHUN
HEPABEHCTB

25.09.2024

14

OCHOBHBIE METO/IbI PEIICHUS
HENbIX U APOOHO-
palMoOHATILHBIX YPAaBHEHUN U
HEPABEHCTB

25.09.2024




15

MHorouieHsl OT OJHON
nepeMeHHoiu. Jlenenue
MHOI'OWIEHA HA MHOT'OUJIEH C
octatkoM. Teopema besy

27.09.2024

16

MHOro4IeHBI C LEIbIMHA
kodpduumentamu. Teopema
Buera

27.09.2024

17

Pemenne cucreM TUHENHBIX
ypaBHEHUI

02.10.2024

18

Pewenue cucreM IMHEHHBIX
ypaBHEHUI

02.10.2024

19

Marpuna cucteMbl TUHEHHBIX
ypaBHeHui. Onpenenurenb
MaTpHIII 2%X2, eT0
F€OMETPUYECKUN CMBICT U
CBOMCTBA; BEIYHCIICHHUE €TO
3HAYCHUS

04.10.2024

20

Onpenenurens MaTpuLpl 2x2,
€ro reOMETPUYECKHI CMBICIT U
CBOMCTBA; BEIYHCIICHHUE €TO
3HAYCHUS

04.10.2024

21

[Ipumenenue onpeneauTens
JUISL PEILIEHUS] CHCTEMBI
JIMHEWHBIX YPAaBHEHUN

09.10.2024

22

Pemenne IMMPUKJIAAHBIX 3a1a4
C IIOMOIIIBIXO CUCTEMbI

09.10.2024




JIMHEHHBIX YPABHEHUN

23

Pemrenne IMPUKJIAAHBIX 3a1a4

C IOMOILBIO CUCTEMBI
JIMHEUHBIX YPaBHEHUN

11.10.2024

24

KonTponbhas pabora:

"PanuonanbHble ypaBHEHUS U

HepaBeHCTBA. CUCTEMBI
JUHEHHBIX ypaBHEHUN"

11.10.2024

25

OyHKIMS, CIIOCOOBI 3aIaHMsI
bynkun. Bzaumuo
oOpaTtHbIe GYHKINH.
Kommosumus GpyHKIwiz

16.10.2024

26

['paduk pynkuuu.
DnemMeHTapHbIe
npeoOpa3zoBanus rpaduKoB

byHKIMMA

16.10.2024

27

OO6nacTp ornpeneneHus u
MHO€ECTBO 3HaYCHUN
¢yukuun. Hynu ¢pyHkum.
IIpomexxyTkH 3HaK
ITOCTOSIHCTBA

18.10.2024

28

YETHbIEC M HEYETHBIE
¢byukuun. [lepuoauueckue
¢byukun. [IpomexyTku
MOHOTOHHOCTH (pYHKIIMH

18.10.2024

29

MakcumMyMBbl 1 MUHAMYMBI

23.10.2024




¢ynkuuu. Haubonbmee u
HaMMEHbIIIee 3HAaUCHUE
(GYHKIIMH Ha TPOMEXKYTKE

30

JIunelinas, kBagpaTuyHas u
OpoOHO-THHEHHAs QYHKIHH

23.10.2024

31

DieMeHTapHOe HCCIICI0BaHNE
U TIOCTPOCHHUE TPapUKOB ITUX

byHKUIMMA

25.10.2024

32

DNeMEeHTapHOEe HUCCIIeI0OBaHNE
U TIocTpoeHue TpaduKoB ITHX

byHKUIMMA

25.10.2024

33

CreneHn ¢ LETbIM
nokazareneM. bunom
Hrrotona

06.11.2024

34

CreneHn ¢ LETBIM
rmokasarejieM. buaom
HreroTona

06.11.2024

35

CrenenHast GyHKITHUS C
HaTypaJbHbIM U LIEJIBIM
nokasareiieMm. E€ cBoiicTBa U

rpadux

08.11.2024

36

KonrpomnbHas pabora:
"Crenennas ¢pynkuus. Eé
cBoiicTBa 1 rpapuk"”

08.11.2024

37

ApudmeTnieckuii KopeHb
HaTypaJIbHOM CTENIEHHU U €T0

13.11.2024




CBOMCTBA

38

Apudmerndeckuii KOpeHb
HaTypaJIbHOM CTEIIEHU U €T0
CBOMCTBA

13.11.2024

39

[TpeobpazoBanus YHCIOBBIX
BBIpAXECHHI, COJIepKalInX
CTENEHU U KOPHU

15.11.2024

40

[TpeobpazoBaHus YHCIOBBIX
BBIpXCHHI, CO/IepIKaINX
CTETNeHU U KOPHU

15.11.2024

41

[TpeobpazoBaHus YHCIOBBIX
BBIpXCHHI, CO/IepIKaINX
CTETNeHU U KOPHU

20.11.2024

42

WppanunonanbHbIe
ypaBHeHHsI. OCHOBHBIE
METO/IbI PEILICHUS
UppalMOHATIBHBIX YpaBHEHUN

20.11.2024

43

WppaunonanbHble
ypaBHeHHsI. OCHOBHBIE
METO/IbI PEILICHUS
UppalMOHATILHBIX YpaBHEHUN

22.11.2024

44

WppaunonanbHble
ypaBHeHHs. OCHOBHBIE
METO/IbI PEILICHUS
UppalMOHATILHBIX YPaBHEHUN

22.11.2024

45

PaBHOCUIIBHEIE Nnepexoanl B

27.11.2024




PCIICHUN UPpPALUOHATIBHBIX
ypaBHEHU U

46

PaBHOCHIBHEBIE Nnepexoanl B
PCIICHUN UPPALTUOHATIBHBIX
ypaBHEHUU

27.11.2024

47

PaBHOCHIIBHBIE IEPEXO/IBI B
PEIICHNHU MPPAUOHAIBHBIX
ypaBHEHUI

29.11.2024

48

PaBHOCHUIIBHBIE TIEPEXO/IBI B
pELICHUH UpPALMOHATBHBIX
ypaBHEHUI

29.11.2024

49

CsaoticTBa u rpaduk KOpHs N-
Oif cTeneHu Kak QyHKIUU
00paTHOM CTENEHU C
HaTypaJbHBIM TOKa3aTeeM

04.12.2024

50

CsaoticTBa u rpaduK KOpHs N-
Oif cTeneHu Kak QyHKIIUU
00paTHOM CTENEHU C
HATYpaJIbHBIM ITOKa3aTelieM

04.12.2024

51

KonrtpomnbHas padora:
"CBoiicTBa u rpaduk KOpHA
N-0i1 CTeNEeHHU.
UNppannoHanbHbie
ypaBHeHuUs"

06.12.2024

52

Crenens ¢ pallMOHAIbHBIM
IOKa3aTeJIEM U €€ CBOMCTBA

06.12.2024




53

Crenens ¢ pallMOHAIbHBIM
IOoKa3aTeiIieM U €€ CBOICTBA

11.12.2024

54

Crenensb ¢ pallMOHAIbLHBIM
IIOKa3aTeiIeM U €€ CBOICTBA

11.12.2024

55

[ToxazarenbHast QyHKLIUS, €€
CBOIicTBa U rpaduk

13.12.2024

56

Hcnonb3oBanue rpapuka
(byHKLIMU 1715 pelieHus
yYpaBHEHUU

13.12.2024

57

Hcnonb3oBanue rpapuka
(byHKLIMU 1715 peleHus
yYpaBHEHUU

18.12.2024

58

Iloka3aTenbHbIE ypaBHEHUS.
OcHOBHBIE METO/BI PELLICHUS
IIOKAa3aTeNbHbIX YPAaBHEHUN

18.12.2024

59

IToka3aTenbHbIE ypaBHEHUS.
OcHOBHBIE MCTOBI pCHICHUA
IIOKAa3aTeNbHbIX YPAaBHEHUN

20.12.2024

60

IToka3aTenbHbIE ypaBHEHUS.
OcHOBHBIE METO/IbI PELLIEHUS
MTOKa3aTeJIbHBIX YPaBHEHHUI

20.12.2024

61

KonTponbhas pabota:
"ITokazaTenpHast QyHKITHS.
IToka3aTenbHble ypaBHEHUA"

25.12.2024

62

Jlorapudm uucna. CBoiicTBa
norapupma

25.12.2024




Jlorapudwm yucna. CBoiicTBa

63 27.12.2024
Jorapudpma

64 Jlorapudwm yucna. CBoicTBa 97 122024
Jorapudpma

65 JlecaTuuHble U HATypaJbHbIE 10.01.2025
norapuhMbl

66 JlecaTuuHble U HATypalbHbIE 10.01.2025
JorapupMbl
[Tpeobpa3oBanue

67 BBIPOKCHHM, COACPIKAIITUX 15.01.2025
JorapuhMbl
[Tpeobpa3oBanue

68 BBIPKEHUM, COACPIKAITUX 15.01.2025
J0rapuQpmbl
[Tpeobpa3oBanue

69 BBIPOKEHUM, COTEPIKAITUX 17.01.2025
aorapudmsl

70 H"orapliubMH%CKaﬂ byHKIMS, 17.01.2025
e€ cBolicTBa U rpaduk

7 HﬂoraplilchquCKaﬂ byHKIM, 99 01.2025
e€ cBolicTBa u rpaduk
Hcnonb3oBanue rpapuka

72 (GyHKLIMY 1715 peleHust 22.01.2025
yYpaBHEHUNU

73 Hcnonb3oBanue rpapuka 94.01.2025

GYHKIUH JUTS] pEIIeHUS




ypaBHEHUU

74

Jlorapudpmudeckue
ypaBHeHUsA. OCHOBHbIE
METOTbI PEIICHUS
JOTapuPMHUECKUX
ypaBHEHU I

24.01.2025

75

Jlorapudmuueckue
ypaBHeHUs. OCHOBHbIE
METO/Ibl PEILICHUS
norapuGpMUIeCKuX
yYpaBHEHUU

29.01.2025

76

Jlorapudmmueckue
ypaBHeHUs. OCHOBHbIE
METO/Ibl PeIIeHUs
JorapuGpMUUECKUX
yYpaBHEHUHU

29.01.2025

77

PaBHOCUIIBHBIE TIEpEXO/IBI B
pelIeHnH JorapupMUUEcKux
yYpaBHEHUHU

31.01.2025

78

PaBHOCUIIBHBIE TIEpEXO/IBI B
pelieHnu JorapupMuIecKux
yYpaBHEHUN

31.01.2025

79

KonTponbhas pabota:
"Jlorapupmuueckas
¢bynkus. Jlorapupmuueckue
ypaBHeHHUA"

05.02.2025




80

CuHyc, KOCUHYC, TAHT€HC U
KOTAHT'€HC YHCIIOBOTO
aprymeHTa

05.02.2025

81

CuHyc, KOCUHYC, TAHT€HC U
KOTAHT'€HC YHCIIOBOTO
apryMeHTa

07.02.2025

82

ApKcuHYC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOIO
aprymeHra

07.02.2025

83

ApKCHHYC, apKKOCHHYC U
apKTaHT€HC YHUCIIOBOIO
aprymeHra

12.02.2025

84

Tpuronomerpuueckas
OKPY’KHOCTb, OIIPE/ICIICHHE
TPUTOHOMETPUIECKUX
(GyHKIMI 4nCI0BOTO
apryMmeHra

12.02.2025

85

Tpuronomerpuueckas
OKPY’KHOCTB, OIIPENEICHUE
TPUTOHOMETPUYECKHUX
(GyHKIMI 4HCI0BOTO
aprymeHra

14.02.2025

86

OcCHOBHEBIE
TPUTOHOMETPUIECKHE

bopMyIbl

14.02.2025

87

OCHOBHBIE

19.02.2025




TPUTOHOMETPUYECKUE
bopmybl

88

OCHOBHEBIE
TPUTOHOMETPHYCCKHE

bopmybl

19.02.2025

89

OcCHOBHBIE
TPUTOHOMETPUUECKHUE

(bopMyiibl

21.02.2025

90

[IpeoOpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAKECHUI

21.02.2025

91

[IpeoOpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAKECHU

26.02.2025

92

[TpeoOpa3oBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUI

26.02.2025

93

[TpeoGpa3oBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUI

28.02.2025

94

Pemenue
TPUTOHOMETPUYECKUX
yYpaBHEHUN

28.02.2025

95

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUU

05.03.2025




96

Pemenue
TPUTOHOMETPUUECKUX
ypaBHEHUH

05.03.2025

97

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHU I

07.03.2025

98

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUI

07.03.2025

99

Pemenne
TPUTOHOMETPUUYECKUX
ypaBHEHUI

12.03.2025

100

Pemenne
TPUTOHOMETPUUYECKUX
ypaBHEHU U

12.03.2025

101

KonrtpomnbHas padora:
"TpuroHomMeTpuyeCKue
BBIPAXECHUS U
TPUTOHOMETPUUECKHE
ypaBHEeHHUA"

14.03.2025

102

ITocnenoBaTenILHOCTH,
CIIOCOORI 3aJaHUS
MOCJIENOBATEIILHOCTEN.
MeTtoa MaTeMaTHUECKOMN
WHIYKITUN

14.03.2025

103

MOHOTOHHBIE U

19.03.2025




OTpaHUYCHHBIC
[10CJIEI0BATEIbHOCTH.
Ucrtopus ananuza
OECKOHEYHO MaJIbIX

104

Apudmernueckas
nporpeccus

19.03.2025

105

['eomeTpuyeckas nporpeccust

21.03.2025

106

beckoneuno yOwiBarorias
reOMETpUYECKasl IPOTPECCUs

21.03.2025

107

Cymma 6eCKOHEYHO
yOBIBaIOIIEH reOMeTpHUIeCKOn
POrPeccCuu

02.04.2025

108

JInHeHbIN 1
HKCIIOHEHLIMAJIBHBIN POCT.
Yucio e. Dopmyiia CI0KHBIX
IIPOLICHTOB

02.04.2025

109

JInHeHbI 1
HKCIIOHEHLIMAIIBHBIN POCT.
Yucio e. Dopmyiia CI0KHBIX
IIPOLICHTOB

04.04.2025

110

Hcnonp3oBanue mporpeccuu
JUTSL pELLIeHUs pealbHBIX
3a/1a4 MPUKJIIATHOTO
Xapaxkrepa

04.04.2025

111

KonTponbhas pabora:
"ITocnenoBaTeILHOCTU U

09.04.2025




nporpeccun"

HenpepriBable GyHKIIMN U UX

112 . 09.04.2025
CBOWCTBA

113 Touxka pa3pbiBa. A(\J'I/IMHTOTI)I 11.04.2025
rpa¢gukoB QpyHKITHI

114 | CPofcTea dymKuii 11.04.2025
HEMpEepPbIBHBIX HA OTPE3Ke

115 CaoiicTBa QyHKIUI 16.04.2025
HETIPEPHIBHBIX HA OTPE3Ke

116 Meroxa UHTEPBAJIOB JUIS 16.04.2025
pelIeHusI HepaBEeHCTB

117 Meton uHTEpBAJIOB JUIs 18.04.2025
peLIeHNs HEPaBEHCTB

118 Merton uHTEpBAJIOB JUIs 18.04.2025
pellIeHNs HEPaBEHCTB
IIpuMeHeHne CBOMCTB

119 | HemnpepbIBHBIX GYHKLINH JUIs 23.04.2025
peleHus 3a1a4
IIpuMeHeHne CBONCTB

120 | =HenpepbIBHBIX (GYHKINHN IS 23.04.2025
peleHus 3aaa4

1p1 | ‘lepmasiu BTopax 25.04.2025
MPOU3BOHBIE (QYHKIIUU

1pp | Onpeenere, 25.04.2025

T€OMETPUUYECKUN CMBICIT




MIPOU3BOJHOMN

Onpenenenne, GU3NIECKUA

123 N 30.04.2025
CMBICTT IPOU3BOIHOMN

124 VYpaBHeHUE KacaTeIbHOM K 30.04.2025
rpaduky GyHKIHMH

125 VYpaBHeHUE KacaTeIIbHOM K 07.05.2025
rpaduxy GyHKINN

126 HpOI/ISB(iI[HI)Ie JJIEMEHTaPHBIX 07.05.2025
byHKUIMMA

127 HpOI/ISB(iI[HI)Ie JJIEMEHTaPHBIX 14.05.2025
byHKUIMMA
[TpousBoHAs CYMMBI,

128 MIPOU3BEICHUS, YACTHOTO H 14.05.2025
KOMITO3HITMHU () YHKIIUHA
[TpousBoHAS CYMMBI,

129 MIPOU3BEJICHUS, YACTHOTO U 16.05.2025
KOMIO3UIINH (PYHKIIHIA
[TpousBoHAS CYMMBI,

130 MIPOU3BEJICHUS, YACTHOTO U 16.05.2025
KOMIIO3UIINH (PYHKIIHIA

131 | IIpomexyTouyHas aTTeCTaIUs 21.05.2025

132 | TIpomexyTo4Has aTTeCTAIHs 21.05.2025
[ToBTOpenwue, 06001IIeHNE,

133 cUCTEMATU3aIUA 3HAHUIL: 23.05.2025

"qDYHKIII/II/I”




[ToBTOpenwue, 0600IIeHNE,

134 CHUCTEMATHU3aLMs 3HAHUH: 1 23.05.2025
"(DYHKHI/II/I”
OBIIEE KOJIMYECTBO HACOB
134 10

I10 ITPOT'PAMME




11 KITACC

Ne
n/
n

Tema ypoka

KoauuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3y4eHust

DJIEeKTPOHHbBIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

IIpuMeHeHne mpou3BOIHON
K UCCIICIOBAHUIO ()YHKITUIT
Ha MOHOTOHHOCTb U
KCTPEMYMBI

02.09.2024

IIpuMeHeHne mpou3BOIHON
K UCCIICIOBAHUIO ()YHKITUIT
Ha MOHOTOHHOCTb U
IKCTPEMYMBI

03.09.2024

IIpuMeHeHne Mpou3BOIHON
K MCCIIEIOBAaHUIO (PYHKITUH
Ha MOHOTOHHOCTb U
KCTPEMYMBI

03.09.2024

IIpuMeHeHne Mpou3BOIHON
K MCCIIEIOBAaHUIO (PYHKITUH
Ha MOHOTOHHOCTb U

3KCTPEMYMBI

05.09.2024

[IpumeHeHne Mpou3BOIHON
K UCCIIeIOBaHUIO (QYHKIUI
Ha MOHOTOHHOCTH U

KCTPEMYMBI

09.09.2024




IIpuMeHeHne Mpou3BOIHOU
K UCCIICIOBAHUIO ()YHKITUI
Ha MOHOTOHHOCTb U
9KCTPEMYMBI

10.09.2024

Haxoxxnenne HanOoIIbIIETO
Y HAaMMEHBIIIEr0 3HAYECHUS
HEMPepbIBHON (QYHKIIMU HA
OTpe3Ke

10.09.2024

Haxoxaenune HanOoJIbIIIEro
1 HAUMCHBIIICTO 3HAUCHUS
HETPEPHIBHON (QYHKIIUU HA
OTpe3Ke

12.09.2024

Haxoxaenune HanOoJIbIIIEro
1 HAUMCHBIIICTO 3HAUCHUS
HENpephIBHON (DYHKIIUU HA
OTpe3Ke

16.09.2024

10

Haxoxnenune HanOoJIbIIIEro
1 HAUMCHBIIICTO 3HAUCHUS
HENpephIBHON (DYHKIIUU HA
OTpe3Ke

17.09.2024

11

Haxoxxnenne HanOoJIbIIEro
Y HAaUMEHDIIIETO 3HAYEHUS
HENPEepBIBHON (DYHKITUU HA
OTpe3Ke

17.09.2024

12

Haxoxxnenne HanOoJIbIIEr0o
1 HAaUMEHDIIIETO 3HAYEHUS

19.09.2024




HENpEepbIBHON (PYHKIIUHU HA
OTpe3Ke

13

IIpuMeHeHne Mpou3BOIHOU
JUISL HAXOXKICHUS
HAWIY4IlIEero peueHus B
IPUKIIAIHBIX 3a7a4ax

23.09.2024

14

IIpuMeHeHne Mpou3BOAHON
JUISL HAXOKICHUSI
HAWIY4IlIero peueHus B
IPUKIIAIHBIX 3a7a4ax

24.09.2024

15

IIpuMeHeHne mpou3BOAHON
JUIs OTIPENIEJIEHUS] CKOPOCTH
U YCKOpEHHMsI IIpolecca,
3a/laHHOTO (POpPMYJION MK
rpaduKom

24.09.2024

16

IIpuMeHeHne Mpou3BOIHON
JUIsL OTIPENIEJIEHUS] CKOPOCTH
U YCKOpEHHMsI ITpolecca,
3aJJaHHOTO (OPMYJION UK
rpadukom

26.09.2024

17

Komnoszumus ¢pyHkumii

30.09.2024

18

Komnosumus ¢pyHkumii

01.10.2024

19

Komnozumus GpyHKImii

01.10.2024

20

['eomeTpuyeckue o0pasbl
YpaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

03.10.2024




21

['eomerpuueckue oOpasbl
YpaBHEHUH Ha
KOOPJMHATHOM IIOCKOCTH

07.10.2024

22

KonrponsHas padora:
"UccnenoBanue GyHKIHNA C
MOMOIIIbIO TPOU3BOAHON"

08.10.2024

23

[TepBooOpazHasi, OCHOBHOE
CBOMCTBO EPBOOOPA3HBIX

08.10.2024

24

ITepBooOpazubie
AJIEMEHTAPHBIX (PYHKIIHA.
[IpaBuia HaXOXKICHUS
epBOOOPA3HBIX

10.10.2024

25

ITepBooOpazubie
AIIEMEHTApHBIX (PYHKIIHUH.
[IpaBuia HaXOXKICHUS
epBOOOPaA3HBIX

14.10.2024

26

WHurerpai.
I'eomeTpuyeckuii CMbICT
WHTErpaja

15.10.2024

27

Brraucnenue
ONpeIeTEHHOTO UHTErpaja
o ¢opmyne HproToHa-
JleiiOHMIIAa

15.10.2024

28

Bruucnenne
ONpeIeIEHHOTO UHTErpasa
o ¢opmyne HproToHa-

17.10.2024




JleitOnuIa

29

[Ipumenenne uHTETpaNa
JUTSL HAXOXKJICHUS
IUIOINAACH TUIOCKUX (QUTYp

21.10.2024

30

[IpumeneHnue nHTErpaIa
JUTSL HAXO0XKIEHUSI 00HLEMOB
F€OMETPUUYECKHUX T

22.10.2024

31

[Tpumeps! perieHui
nuddepeHIaTbHBIX
yYpaBHEHUU

22.10.2024

32

[Tpumeps! perieHui
nuddepeHIaTbHBIX
yYpaBHEHUU

24.10.2024

33

MaremaTuueckoe
MOJIETTUPOBAHUE PEATbHBIX
MIPOLIECCOB € MTOMOIIIBIO
b hepeHIaTbHBIX
ypaBHEHUU

04.11.2024

34

KonrtpomnbHas padora:
"TlepBooOpazHas u
uHTerpan”

05.11.2024

35

Tpuronomerpudeckue
(byHKLIMH, X CBOICTBA U
rpaduxu

05.11.2024

36

Tpuronomerpuueckue
(byHKLMH, UX CBOICTBA U

07.11.2024




rpaduku

37

Tpuronomerpuueckue
¢$yHKIMH, UX CBOICTBA U
rpaduku

11.11.2024

38

Tpuronomerpuueckue
(GYHKIMH, UX CBOWCTBA U
rpaduku

12.11.2024

39

Tpuronomerpudeckue
(GyHKIUHU, UX CBOMCTBA U
rpaduku

12.11.2024

40

OTt60p KOpHE
TPUTOHOMETPHUYECKHUX
YpaBHEHUH C TOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPYKHOCTH

14.11.2024

41

OT160p KOpHEH
TPUTOHOMETPUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPYXHOCTHU

18.11.2024

42

OT160p KOpHEH
TPUTOHOMETPUUECKUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPYKHOCTH

19.11.2024

43

OTt60p KOpHEH

19.11.2024




TPUTOHOMETPUUYECKUX
YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPY’KHOCTH

44

Pemenue
TPUTOHOMETPUYECKUX
HEpPABEHCTB

21.11.2024

45

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

25.11.2024

46

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

26.11.2024

47

Pemenne
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

26.11.2024

48

KonrtpomnbHas padora:
"I'paduku
TPUTOHOMETPUYECKHUX
(GyHKIHIA.
Tpuronomerpuueckue
HepaBeHcTBa"

28.11.2024

49

OCHOBHBIE METOEI

PEHICHUA TOKAa3aTCIbHBIX

HEpPaBEHCTB

02.12.2024

50

OCHOBHBIE METOIBI

03.12.2024




pEeLIEHHS TOKA3aTEIbHBIX
HEPABEHCTB

o1

OCHOBHBIE METOIBI
pelleHus TOKa3aTEIbHBIX
HEPABCHCTB

03.12.2024

52

OCHOBHBIE METO/IbI
pELICHHS TOKA3aTEIbHBIX
HEPABEHCTB

05.12.2024

53

OcHOBHBIE METO/IbI
peLieHHs
norapuGpMUIeCKux
HEPABEHCTB

09.12.2024

54

OCHOBHBIE METO/IbI
pewenus
JorapuMUIECKUX
HEPABEHCTB

10.12.2024

55

OCHOBHBIE METOIBI
pelIeHus
Jorapu(pMUUECKUX
HEPABCHCTB

10.12.2024

56

OCHOBHBIE METOIBI
pelreHus
JorapupMUUECKUX
HEPABCHCTB

12.12.2024

57

OCHOBHBIE METO/IBI
peIIeHUS UPPAITUOHATBHBIX

16.12.2024




HEPABEHCTB

58

OCHOBHBIE METO/IbI
pEeLIEHUS UPPALMOHATBHBIX
HEPABEHCTB

17.12.2024

59

OCHOBHBIE METO/IbI
peLIEeHNs UPPALMOHAIBHBIX
HEPABEHCTB

17.12.2024

60

OCHOBHBIE MCTOBI
pEeLICHUA HPppAllMOHAJIBbHBIX
HCPABCHCTB

19.12.2024

61

I'paduueckue MeTo b1
pELIEHUs UPPAMOHATIBHBIX
yYpaBHEHUU

23.12.2024

62

I'paduueckue MeTo b1
peLIeHUs UPPAaLMOHAIBHBIX
yYpaBHEHUHU

24.12.2024

63

['padpuaeckue meTo b1
peIIeHNUs IOKa3aTENbHbIX
yYpaBHEHUHU

24.12.2024

64

['padpuaeckue meTo b
pEIICHUS TTOKa3aTeIbHBIX
HEPaBEHCTB

26.12.2024

65

['padpuaeckue meTo b1
peleHus
JorapupMUUECKUX
YpaBHEHUN

09.01.2025




66

['padmyeckue MeTo bl
peleHus
JOTapUPMHUUECKUX
HEPaBEHCTB

13.01.2025

67

['padmyeckue MeTo bl
peleHus
JOTapUPMHUUECKUX
HEPaBEHCTB

14.01.2025

68

['padpuueckue meTo b1
pelIeHUs [T0Ka3aTeIbHbIX U
JorapupMUUEcKux
yYpaBHEHUU

14.01.2025

69

['padpuueckue meTo b1
pelIeHHs [T0Ka3aTeIbHbIX U
J0rapuPpMHUECKUX
ypaBHEHUU

16.01.2025

70

['padpuaeckue meTo b1
pelieHus MoKa3aTeIbHBIX U
JorapuGpMUUECKUX
HEPaBEHCTB

20.01.2025

71

['padpraeckue meTo b1
pELIeHUs TOKA3aTeNbHbIX U
norapuMUIEeCKUX
HEPaBEHCTB

21.01.2025

72

KonTponbnas pabota:
"HppanuoHaabHBIE,

21.01.2025




IIOKa3aTeNbHbIE U
JorapupmMuIecKue
HepaBeHCTBA"

73

KomnnekcHsie uncia.
Anrebpanueckas u
TPUTOHOMETPHYCCKAS
(bopMBI 3amcH
KOMIUIEKCHOTO YHCIIa

23.01.2025

74

KomnnekcHsie uncia.
Anrebpanyeckas u
TPUTOHOMETPHYECKAs
(bopMBI 3amcH
KOMIUIEKCHOTO YHCIIa

27.01.2025

75

Apudmernueckue
olepanuu C
KOMIUIEKCHBIMU YHCIIaMU

28.01.2025

76

Apudmernueckue
OIIEpaLUU C
KOMIUIEKCHBIMU YHCIIaMU

28.01.2025

77

N3o0paxenune
KOMIIJICKCHBIX YHCECJI HA
KOOPJMHATHOH TIIOCKOCTH

30.01.2025

78

N3o0paxenune
KOMILJIEKCHBIX YHCEIT Ha
KOOPJAWHATHOM IIOCKOCTH

03.02.2025

79

®opmyna Myaspa. Kopau

04.02.2025




N-0if CTEIIEHU U3
KOMILJIEKCHOI'O YHCJIa

80

®opmyiia Myaspa. Kopau
N-0M CTEIEHU U3
KOMILJIEKCHOT'O Yncia

04.02.2025

81

[Ipumenenue
KOMIUIEKCHBIX YHCEI JUIsl
petieHus pU3nIEecKux 1
reOMETPUUECKUX 3ajau

06.02.2025

82

KonTponbhas padota:
"KomrmurekcHbie ynciia"

10.02.2025

83

HaTypaJ'IBHBIC H OCIbIC
quciia

11.02.2025

84

HarypasnbHble 1 1iensle
quciaa

11.02.2025

85

IIpumeHeHne NpU3HAKOB
JEJIMMOCTH LIETIBIX YUCEI

13.02.2025

86

IIpumMeHeHne NpU3HAKOB
JEJIMMOCTH LIETIBIX YUCEIT

17.02.2025

87

[TpuMeHeHMe NpU3HAKOB
JEIUMOCTH LIEJIBIX YHUCEN:
HOJl m HOK

18.02.2025

88

[TpuMeHeHne NpU3HAKOB
JIETUMOCTH LIEJBIX YHCEI:
HOJl m HOK

18.02.2025

89

[TpumeHeHne npU3HAKOB

20.02.2025




JACIINMMOCTHU LOECJIbIX YHUCCII:
OCTAaTKH 1O MOAYJIIO

90

IIpuMeHeHne MpU3HAKOB
JEJIAMOCTH LIEIIBIX YHACEN:
OCTaTKH 110 MOJYJIO

24.02.2025

91

[IpuMmeHeHue npu3HaKoB
JEITUMOCTH IICJIbIX YHCEI:
anroput™ EBkimaa nis
pELICHHS 3a/1a4 B LEJBIX
quciiax

25.02.2025

92

KonTponbhas pabota:
"Teopus Henbix yncen"

25.02.2025

93

Cucrema ¥ COBOKYITHOCTh
ypaBHeHUM. PaBHOCHITbHBIE
CHCTEMBI U CUCTEMBI-
CJIEICTBUS

27.02.2025

94

Cucrema ¥ COBOKYITHOCTh
ypaBHeHUI. PaBHOCHITbHBIE
CHCTEMBI U CUCTEMBI-
CJIEICTBUS

03.03.2025

95

OCHOBHBIE METO/IbI
pEUIEHUs] CUCTEM U
COBOKYITHOCTEH
palMOHAIBHBIX YPAaBHEHUI

04.03.2025

96

OCHOBHBIE METO/IBI
pEIIeHUS CUCTEM U

04.03.2025




COBOKYITHOCTEM
HPPALIMOHATBHBIX
ypaBHEHUH

97

OCHOBHBIE METO/IBI
peIIeHUs] CUCTEM U
COBOKYITHOCTEMN
NoKa3aTeIbHbIX YPaBHCHUN

06.03.2025

98

OCHOBHBIE METO/IBI
pEIICHUS CUCTEM H
COBOKYITHOCTEH
NoKa3aTeIbHbIX YPaBHCHUI

10.03.2025

99

OCHOBHBIE METO/IbI
PELLIECHUS CUCTEM U
COBOKYITHOCTEH
JorapuGpMUUECKUX
ypaBHEHUU

11.03.2025

100

OCHOBHBIE METOIBI
pELIeHUs CUCTEM U
COBOKYITHOCTEM
J0rapupMHUUECKUX
yYpaBHEHUHU

11.03.2025

101

[TpumeHeHne cuCTeM K
PELIEHUI0 MaTEMaTHYECKHUX
3a/1a4 U 3a/1a4 U3
pa3InYHbIX o0yacTei
HayKH U PEAJIbHOM JKU3HH,
UHTEpIIpeTalus

13.03.2025




MOJIYYCHHBIX PC3YJIbTATOB

102

[TpumeHeHne cucTeM K
PEILIEHUI0 MaTEMaTHUECKHUX
3a/1a4 U 3a/1a4 U3
pa3IMYHbIX 00JacTei
HAyKHU U PEAIbHOMU KU3HH,
MHTEPIIPETALNS
IIOJIyYEHHBIX PE3y/IbTaTOB

17.03.2025

103

IIpuMeHeHne HepaBEHCTB K
PELIEHUI0 MATEMATUYECKUX
3aJa4 U 3a1a4 U3
pasIn4HbIX o0nacTeit
HAyKH U PEAJIbHOM JKU3HH,
UHTEpIpeTalus
IIOJIyYEHHBIX PE3YJIHTATOB

18.03.2025

104

KonrtpomnbHas pabora:
"CucreMsl palluOHAJIbHBIX,
MPPaLMOHATIbHBIX
MOKa3aTeNbHbIX U
Jorapu(pMUUECKUX
ypaBHEHUI"

18.03.2025

105

PanronasnbHbIe ypaBHEHHUS
C mapaMeTpaMu

20.03.2025

106

PanmonanbHbIe
HEPABEHCTBA C
rapaMeTpamu

31.03.2025




PanmonanbHBIE CUCTEMBI C

107 01.04.2025
napameTpamu
HppaunoHanbHble

108 | ypaBHeHUs1, HEPABEHCTBA C 01.04.2025
napameTpamu

109 HppanroHaibHbIe CHCTEMBI 03.04.2025
C TmapaMeTpaMu
[TokazaresnbHbIe

110 | ypaBHeHUs1, HEPABEHCTBA C 07.04.2025
napameTpamu

111 [Toka3zarenbHBIC CUCTEMBI C 08.04.2025
napameTpamu
Jlorapudmuueckue

112 | ypaBHeHMs, HEPAaBEHCTBA C 08.04.2025
napaMeTpamu

113 Jlorapudmmueckue 10.04.2025
CHCTEMBI C TTapamMeTpaMu

114 Tpuronomerpuueckue 14.04.2025
YpaBHEHHS C TTapaMeTpaMu
Tpuronomerpuyeckue

115 | HepaBeHcTBa C 15.04.2025
napameTpamu

116 Tpuronomerpudeckue 15.04.2025
CHCTEMBI C ITapamMeTpamu

117 | Hocrpoetnen 17.04.2025

HCCICIOBAaHUC




MaTEMaTUYECKUX MOJEIEH
pEabHBIX CUTYALIMM C
IIOMOUIBIO YPAaBHEHUH C
napaMeTpamu

118

[TocTpoenue u
UCCIIEJOBaHHE
MaTeMaTUYECKUX MOJeNen
pealbHbIX CUTYyallui C
MOMOIIbIO CUCTEM
YpaBHEHHUI ¢ TapaMeTpamMu

21.04.2025

119

[TocTpoenune n
UCCIIEJOBAaHHE
MaTEMaTUYECKUX MOJENEH
peabHBIX CUTYALIUM C
IIOMOIIBIO CUCTEM
YPaBHEHUH ¢ ITapamMeTpamu

22.04.2025

120

KonrtpomnsHas padora:
"3amaun ¢ mapamerpamu’

22.04.2025

121

[ToBTOpenue, 06001IEHNE,
CHUCTEMaTH3aI[|sl 3HAHMIA:
"VpaBHenus"

24.04.2025

122

[ToBTOpenwue, 06001IeHNE,
CHUCTEMAaTH3aI[|sl 3HAHMIA:
"VpaBHeHus"

28.04.2025

123

[ToBTOpenme, 0600IIEHNE,
CHCTEMATH3aLMs 3HAHHUI:

29.04.2025




"VpaBuenus. CucteMbl
ypaBHeHHUI"

124

[ToBTOpenwue, 0600mIeHNE,
cUCTeMaTH3aIs 3HAHWI:
"HepaBencrpa"

29.04.2025

125

[ToBTOpEeHME, 0600IIECHUE,
CHCTEeMAaTH3aIus 3HaHUHN
"HepaBenctpa"

05.05.2025

126

[ToBTOpEHHE, 0000IICHUE,
CHUCTEMaTH3al|s 3HAHMIA:
"HepaBenctpa"

06.05.2025

127

[ToBTOpEHHE, 0000IICHUE,
CHCTeMaTH3allys 3HAHUIA:
"ITpousBoaHas u eé
npuMeHeHue"

06.05.2025

128

[ToBTOpenue, 06001IEHNE,
CHUCTeMAaTH3allis 3HAHUI:
"ITpousBoaHas u eé
npuMeHeHue"

12.05.2025

129

IIpomexxyTouHas
aTTecTanus

13.05.2025

130

IIpomexxyTouHas
aTTecTanus

13.05.2025

131

[ToBTOpenme, 0600IIEHNE,
CUCTEeMAaTH3aIHs 3HAHWI:
"OyHkuun"

15.05.2025




[ToBTOpenwue, 0600mIeHNE,

132 cHCTEMAaTH3aIus 3HAaHUN: 1 19.05.2025
"(DYHKHI/II/I”
[ToBTOpenwue, 0600mIeHNE,

133 cHCTEMAaTH3aIus 3HaHUN: 1 20.05.2025
"‘DYHKI_[I/II/I"

134 [ToBTOpEHME, 0606meH1:Ie, 1 90.05.2025
cHUCTeMaTU3alMsl 3HAHHUI

135 [ToBTOpEHHE, O606IL[6HI:I€, 1 99 05.2025
cHUCTeMaTH3alMs 3HAHWI

136 [ToBTOpEHHE, O606IL[6HI:I€, 1 96.05.2025
cHUCTeMaTH3alMs 3HAHWI

OBLIEE KOJIMYECTBO
136 10

YACOB I10 ITPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET






