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IHOACHUTEJBbHAA 3AIINCKA

VYuebublii Kypc «Anrebpa M Hayaja MaTeMaTHYECKOTO AaHaJIM3a» SBISETCS OJHUM W3
Han0oJiee 3HAYMMBIX B TIPOTPaMMe CPEIHET0 001Iero 00pa3oBaHus, MOCKOIBKY, C OJTHOH CTOPOHBI,
OH o0OecreurnBaeT HHCTPYMEHTAIbHYIO 0a3y AJIsi U3yUYEHHs BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C
Ipyroi CTOpOHBI, POPMHUPYET JOTMUYECKOe U aOCTPaKTHOE MBIIUIEHHE OOYYaroIMXCs Ha YpOBHE,
HEOOXOMMOM JJIsi OCBOEHUSI MH(POPMATUKH, OOLIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH U IPYTUX
IUCHUIUIMH. B pamkax maHHOro ydeOHOro Kypca oOydaroluecsl OBJIaJIEBAIOT YHUBEPCAIbHBIM
S3BIKOM COBPEMEHHOM HAayKH, KOTopasi popMyJIMpyeT CBOM JOCTHXKEHUS B MaTeMaTH4YeCKOH Gopme.

VY4eOHblii Kypc anreOpbl M Hadajdl MaTEMaTHYECKOro aHajdu3a 3aKjaJbIBae€T OCHOBY JUIS
YCIIEUTHOTO OBJIAZICHUS 3aKOHAMHU (DM3UKU, XMMHHU, OMOJIOTUH, TOHUMAHHUA OCHOBHBIX TEHJCHIHH
pa3BUTHS SKOHOMUKH M OOIIECTBEHHOHN »HW3HHU, MO3BOJIIET OPHUEHTUPOBATHCS B COBPEMEHHBIX
IUGPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTHAX, YBEPEHHO HCIIOJIb30BaTh WX Ui JajJbHEUIIEro
o0Opa3oBaHMs U B MOBCEAHEBHOM *KHU3HU. B TO ke BpeMs oBiajieHue aOCTPAKTHBIMHU M JIOTHYECKU
CTPOTUMH KOHCTPYKLHUSMH aureOpbl 1 MaTeMaTHYeCKOro aHajdh3a Pa3BHUBAeT YMEHHE HAXOIHUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBaTh UCTUHHOCTD, JOKA3bIBaTh YTBEP)KJIEHUS C MOMOIBIO MHAYKLIUN U
paccykaaTh JIEAyKTUBHO, HCIOJb30BaTh OOOOIIEHHE M KOHKpPETH3allMio, a0CTparupoBaHHE H
aHaJIoTHI0, (POPMHUPYET KpeaTUBHOE U KPUTHUECKOE MBIIIICHUE.

B xome wu3yueHus ydeOHOro Kypca «Anredpa M Hayajga MaTEeMAaTUYECKOTO aHAIM3a»
oOydaroluecsi TMOJy4yalOT HOBBIM OMNBIT peHIeHHUs MPUKIAJHBIX 3aJa4, CaMOCTOSITEIILHOTO
MOCTPOCHHSI MAaTEeMAaTUYECKUX MOJEeH peajbHBIX CUTyalluil, WHTEpHpeTald MOJYyYSHHbIX
pelIeHn, 3HAKOMATCS C NMpUMEpPaMU MaTEeMaTHYeCKUX 3aKOHOMEpPHOCTEW B MpPHUpOJAE, HayKe U
HCKYCCTBE, C BBIJAIOMIMMUCST MAaTEMAaTUYECKUMH OTKPBITUSMHU U UX aBTOPAMHU.

VY4eOHublii Kypc 007a7aeT 3HAYUTENBHBIM BOCHHUTATEIbHBIM IOTEHIIMAJIOM, KOTOPBIH
peanu3yercss Kak depe3 Y4eOHBIH Marepuai, crnocoOCTBYOMUN (GOPMUPOBAHUIO HAYYHOTO
MHUPOBO33PEHHUS, TaK U Yepe3 crnenupuky yuyeOHOH NesTenbHOCTH, TpeOyIoel mpoaoKUTEeNbHOM
KOHIICHTPALMU BHUMAHUS, CAMOCTOSITEIIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 TMOJTY4YEHHBIN
pe3ynbTar.

B ocHoBe Meromuku o0ydeHus ainreOpe M HayajaM MaTEeMaTHYEeCKOro aHajiu3a JIEKUT
JeSITeIbHOCTHBIN MPUHLUIT O0yUEHUSI.

B crpykrype ydeOHOro Kypca «Anredpa M Hayala MaTeMaTHUYeCKOrO aHaIHM3a» BBIACIICHBI
CIIEyIOIlUe COJepXKaTellbHO-MeToAnueckue JMHuU: «Yucna u  BblUMCHEHUs», «DyHKIUU U
rpadukn», «YpaBHEHUs U HepaBeHCTBa», «Hauama marematnueckoro aHanusa», «MHOXeECTBa U
Joruka». Bce OCHOBHBIE COMEPKATENbHO-METOANYECKHE JIMHUU M3YYaloTCsl Ha MPOTSHKEHUH JIBYX
7eT o0y4YeHHs Ha YpPOBHE CpelHero oOmiero oOpa3oBaHMs, €CTECTBEHHO IOMONHSS APYT Ipyra u
MOCTETIEHHO HACHIIAsACh HOBBIMU TeMaMH W paszaenamu. JlaHHbIA y4yeOHBI Kypc sBisieTcs
MHTETPATUBHBIM, IOCKOJBbKY OOBEIUHSET B cebe CcoJepKaHHe HECKOJIbKHUX MaTeMaTHYeCKHX
OUCHUIUIMH, TaKUX Kak anre0pa, TPUTOHOMETpHUsS, MAaTeMaTH4YeCKUil aHaiu3, TeOpUs MHOXKECTB,
MaTeMaTHueckas Jioruka u apyrue. Ilo mepe Toro kak oOyuaromuecs OBJaJeBalOT BcE Oosee
IIMPOKMM  MaTeMaTH4YecKUM  ammaparoM, Yy HHUX [OcienoBaTenbHO  (opMupyercs H
COBEPILICHCTBYETCS YMEHHME CTPOMTHh MAaTeMaTHYECKyIO0 MOJeNb PealbHON CHUTyalluu, MPUMEHSThH
3HAHUS, TIOJIyYeHHbIE TpPU U3YYEHUH Yy4eOHOro Kypca, [UIsl PpEUIeHHs CaMOCTOSITEIbHO
chopMyIIMPOBAHHON MaTEeMaTUYECKOM 3a/1a4M, a 3aTeM UHTEPIIPETHPOBATH CBOW OTBET.

CopepxarenbHO-MeTOIMYeCKas JIMHUA «Yucia ¥ BbIYMCICHUS) 3aBepuiaeT (opMHUpOBaHUE
HaBBIKOB HCIIOJIb30BAaHUs JIEHCTBUTENBHBIX YHCEN, KOTOpOe OBLJIO HAayaTO Ha YpPOBHE OCHOBHOIO
obmero obpazoBanus. Ha ypoBHe cpemHero obmero oOpazoBaHus 0cO00€ BHHUMaHUE YAEISCTCS
(OpMHPOBAHNIO HABBIKOB PAllMOHAJIBHBIX BBIYUCICHHM, BKIIOYAIONIMX B CE0S HCIOJIb30BaHHE
pas3nMuHbIX (OpM 3amucH 4YMcTa, YMEHUE JeNaTh NPUKUAKY, BBIIOJHATh NPUOIIKEHHBIE
BBIUUCIICHUS, OLCHMBATh YHCIOBBIC BBIPAKEHHS, pabOTaTb ¢ MaTeMaTWUYECKMMU KOHCTaHTaMH.



3HaKOMBbIE O0YYarOIMMCSI MHOKECTBA HATYPaJbHBIX, IENbIX, PAIIMOHAIBHBIX U JEHCTBUTEIBHBIX
YyceNl JOTMOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX 4YHCel. B KaxaoM W3 3THX MHOXECTB
paccMaTpUBAIOTCSl CBOWCTBEHHBIE eMy crHeuuduyeckue 3alaud U ONepaluu: JelieHHe Halelo,
ONEpUPOBAHUE OCTAaTKaMU Ha MHOXKECTBE LENBIX YHUCEN, 0COOble CBOWMCTBA pPALlMOHANBHBIX U
UppalMOHATBHBIX YHCeN, apu(METHUECKUE ONEpalty, a TaKKe H3BJICUCHHE KOPHS HaTypalbHOU
CTEIeHU Ha MHOXKECTBE KOMIUIEKCHBIX 4Kcell. biaroaaps mocienoBareabHOMY paclIUpeHUIO Kpyra
MCTOJIb3YEMBIX YHCEN ¥ 3HAKOMCTBY C BO3MOKHOCTSIMU MX MPUMEHEHUS ISl PEIICHHs Pa3InIHbIX
3a1a4 opMupyeTcs Mpe/ICTaBICHUE O €AMHCTBE MAaTEMATHKU KaK HAyKU U €€ POJU B MMOCTPOCHUH
MojieJiell pealbHOro MUPA, IUPOKO UCIIONIb3YIOTCA 000011IeHNEe 1 KOHKPETU3ALIUA.

Jluausa «YpaBHEHHS M HEPABEHCTBA» pealu3yeTcs Ha MPOTSHKEHUH BCero OOy4YeHHs Ha
ypOBHE cpeAHero ooOmero oOpa3oBaHMs, IOCKOJIbKY B KaxaoMm paszaene Ilporpammer
IPEIYCMOTPEHO pEIIeHUE COOTBETCTBYIONIMX 334a4. B pesynprare oOyuarommecss OBJaIEBaIOT
pa3IMYHBIMM ~ METOAAMM  pEIICHUS  PAalMOHAIbHBIX, HUPPAUUOHAIBHBIX, IOKa3aTeJbHBIX,
Jorapu(pMUUECKUX M TPUTOHOMETPUYECKHX YpaBHEHHH, HEPaBEHCTB M CHCTEM, a TaKXke 3ajad,
cojepkamux napamerpbl. [lonmydeHHblE yMEHUS IIMPOKO HCHOJB3YIOTCS TMPU HCCIEAOBaHUU
(GYHKIMH ¢ MTOMOIIBIO TPOU3BOJHOM, NPU PEIICHUH NMPHUKIATHBIX 33734 U 337ad HA HAaXOXKJCHHE
HauOOJBIINX U HAaMMEHbIIWX 3HAaueHUW (yHkuuu. JlaHHasg cojaep)kaTeiabHas JMHUS BKJIIOYAET B
ce0si Takke (QOpPMHPOBAHWME YMEHHUH BBIMOMHATH pacuéThl Mo QopmynaM, npeoOpa3oBaHuUs
paloHaIbHBIX, UPPALUUOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKEHUN, a TaKkKe BbIPAXKECHHI,
cCoZiepKallX CTelNeHu U Jjorapudmel. briarogaps u3ydeHuto anreOpandyeckoro MaTepuana
MPOMCXOMUT  JalbHEWIee pPa3BUTHE  AJITOPUTMHUYECKOTO U aOCTPaKTHOTO  MBILIUICHUS
oOyyaromuxcs, (OpPMHUPYIOTCS HaBBIKH JCTyKTHBHBIX PpacCyXIEHHH, paboThl ¢ CHUMBOJIbHBIMU
dbopMamu, MpeacTaBiICHUS 3aKOHOMEPHOCTEH W 3aBUCUMOCTEH B BHJIE€ PAaBEHCTB U HEPABEHCTB.
Anrebpa npennaraer 3¢()eKTUBHbIE UHCTPYMEHTHI JJIsl PEIICHUS] MPAKTHUECKUX U €CTECTBEHHO-
Hay4YHBIX 3a]]a4, HaTrJsSAHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

ConepxarenbHo-MeToandeckas JHUHUA «DyHKIMM U TpadUKW» TECHO TNeperieTaeTcss C
OPYTUMH JTUHUSIMU y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO CMbICJE 3aAa€T MOCIe0BaTeIbHOCTD
M3ydyeHUs  Marepuana. V3ydeHue  CTENEeHHOW, TIOKa3aTeNbHOM,  JOrapupMHUUECKOd U
TPUTOHOMETPUYECKHUX (YHKIIMM, UX CBOMCTB U TpaduKOB, HUCIOIb30BaHNE (YHKUUN AT pElIeHUs
3aja4 U3 APYruxX y4yeOHBIX MPEJAMETOB U PEaTbHOI JKM3HU TECHO CBSA3aHO KaK C MAaTEMAaTHYECKUM
aHaJIM30M, TaK U C PelIeHHEM ypaBHEHUHN U HepaBeHCTB. [Ipu 3ToM OombiIoe BHUMaHUE YAeNnseTcs
(bopMHpPOBaHHIO YMEHHSI BBIpaXKaTh (OPMYJIaMU 3aBHCUMOCTU MEXKJY Pa3IUYHBIMU BEJIHMUYMHAMH,
UCCIIEIOBaTh MOJIyYeHHble (GYHKIUHU, CTPOUTh WX rpaduku. Marepuan 3ToN coaepKaTeabHOU
JMHUM HaIlleJIeH Ha pa3BUTHE YMEHUN M HABBIKOB, MO3BOJSIONIMX BBIPAXKaTh 3aBUCHMOCTH MEX]Y
BEJIMYMHAMU B PA3IU4HON (opMme: aHAIMTHYECKOW, rpadudeckoil u cioBecHo. Ero msyuenume
CHOCOOCTBYET PAa3BUTHIO aJTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K OOOOIIEHUI0 U
KOHKpETH3alluH, UCIIOIb30BAHUIO AHAJIOTUH.

ConepxarenbHast nauHUsA «Havana maTeMaTH4ecKkoro aHanu3a» I03BOJISIET CYIIECTBEHHO
pacIupuTh KPYT Kak MaTeMAaTUYECKUX, TaK U MPUKIATHBIX 33/1a4, JOCTYHBIX 00y4aroImnMCs, TaKk
KaK y HHUX IMOSIBJISIETCS BO3MOXHOCTb CTPOMUTH T'paUKHU CIOXKHBIX (YHKIMHA, OMpPEAesaTh HX
HauOOJbIINEe U HAMMEHbIINE 3HAUEHUS, BBHIYUCIATH IUIom@aau Guryp u o0ObEMBI Tel, HAXOAMUTH
CKOPOCTH M YCKOpeHHs TmpoueccoB. JlaHHas cojaepkaTelbHas JIMHUS OTKPBIBACT HOBBIC
BO3MOYXHOCTH MOCTPOCHUSI MAaTEMAaTUYECKUX MOJIENe peajbHbIX CUTYyallud, MO3BOJSET HAXOAUTH
HaWIyyllee pelleHue B MPHUKIAAHBIX, B TOM YHCJIE COLMATbHO-DKOHOMUYECKHX, 3a]ayax.
3HAKOMCTBO C OCHOBAMHM MAaT€MaTHYEeCKOro aHajlu3a CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(bopManbHO-IOTUYECKOTO U KpPEaTHMBHOTO MBIIUICHHS, (OPMHUPOBAHUIO YMEHHUH pacrno3HaBaTh
MPOSBJICHUSI 3aKOHOB MaTeMaTUKH B HayKe, TeXHHMKe M HcKyccTBe. OOydaromiuecs y3HaIOT O
BBIJIAIOIINXCS PE3yJIbTaTax, MOJYYEHHBIX B XOJ€ Pa3BUTHA MaTEeMaTWKU KaK HaykKd, U 00 HX
aBTOpax.



CopepxarenbHO-MeTOIMYeCcKast TMHUS «MHOKECTBa U JIOTUKa» BKJIIOYAET B C€0sl DJIEMEHTHI
TEOpPUHU MHOXECTB W MAaTeMaTHYEeCKOW JIOTMKH. TeopeTHKO-MHO)KECTBEHHbIE MPE/ICTaBICHUS
MIPOHU3BIBAIOT BECh KypC MIKOJIBHON MAaTeMaTUKH W MpeiaraloT Haubosiee yHUBEpCaIbHBIN S3bBIK,
OOBEAMHSIOMNNA BCe pa3fefbl MaTeMaTUKd U €€ NPUJIOKEHUH, OHHM CBA3BIBAIOT pPa3HbIC
MaTeMaTUYeCKUe JUCLUMIUIMHBI M HMX NPWIOKEHUss B eauHoe uenoe. [loaTomy BakHO naTh
BO3MOXXHOCTh 00y4YarolieMycsi TOHHMAaTh TEOPETUKO-MHOXKECTBEHHBIH SI3IK  COBPEMEHHOM
MaTeMaTUKU U HCIOJB30BaTh €0 JJisi BBIPAXKEHUSI CBOUX MBICIEH. JIpyrMM BaKHBIM MPU3HAKOM
MaTeMaTUKH KaK HAayKH CJIeQyeT IPU3HATh CBOWCTBEHHYIO €M CTPOTrOCTh OOOCHOBAaHWUW U
ClIeJOBaHHE OMNpeAeNEHHBIM IpPaBHJIaM MOCTPOEHUS J10Ka3aTeIbCTB. 3HAKOMCTBO C 3JIEMEHTaMU
MaTEMATHYECKOH JIOTUKH CHOCOOCTBYET Ppa3BUTHIO JIOTUYECKOTO MBIIUICHUS OOyJaromuxcs,
MO3BOJISIET UM CTPOUTH CBOM PACCYXkJIECHUS HAa OCHOBE JIOTMYECKUX MpaBWl, GOPMUPYET HABBIKU
KPUTUYECKOT'O MBIIIUICHHUS.

B yueOHOM Kypce «Anrebpa v Hayana MaTeMaTUYeCKOro aHaln3a» MPHUCYTCTBYIOT OCHOBBI
MaTEMaTHYECKOT0 MOJIETUPOBAHNS, KOTOPhIC MPU3BAHBI CITIOCOOCTBOBATH (POPMUPOBAHUIO HABBIKOB
MIOCTPOCHUSI MOJIETIC peallbHbIX CUTYallUi, MCCIEAOBaHUS ATHX MOJIENel ¢ MOMOIIbIO ammapara
anreOphl 1 MaTEMaTUYECKOTO aHAlIM3a, MHTEPIPETALUY MOTYYSHHBIX pe3yabTaToB. Takue 3anaHus
BILJIETEHBI B KAXKIBINA U3 Pa3AesioB MPOrpaMMbl, TOCKOJIBKY BECh MaTepuai y4eOHOro Kypca IHIHMPOKO
WCIIONB3YEeTCS ISl pEeUIeHUsl MPUKIAIHBIX 3a1a4. [Ipu pemieHun pealibHbIX MPAKTUYECKUX 3a]ad
oOydaroluecsi  pa3BUBAIOT  HAOJIOJATENILHOCTb,  YMEHHE  HaxXOOUTh  3aKOHOMEPHOCTH,
abcTparupoBaTbcs, WCIOIB30BAaTh AaHAIOTHIO, 0000mIaTh W KOHKPETH3UPOBATH TMPOOIEMY.
JlesitenbHOCTh TO (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPUKIAAHBIX 3a7ad OpraHu3yeTrcsl B
MpOoILIecCe U3yUeHUs BCEX TeM YUeOHOro Kypcea «Anrebpa v Hadalia MaTeMaTHIECKOTO aHAITN3ay.

Ha nsyuenmne yuebHOro Kypca «Anredpa v Hayansa MaTeMaTHUYECKOTO aHAIM3a» OTBOIUTCS
272 gaca: B 10 kmacce — 136 yacoB (4 yaca B Hefento), B 11 kimacce — 136 wacoB (4 gaca B HEJIEIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

Yucia v BBIYUCTCHUA

Pannonaneupie yncna. OOBIKHOBEHHbBIE W JIECATUYHBIE JIPOOH, MPOLEHTHI, OECKOHEUHBIE
nepuonuveckue npoou. [Ipumenenune apoOeil U MPOLEHTOB Ui PEICHUs MPUKIAIHBIX 337134 U3
Pa3IMYHBIX OTpaciel 3HAaHUW U peaTbHOM JKU3HU.

JleficTBuTenbHBIE YKCca. PanyuoHanbHBIE W HWpPpAMOHANBHBIE YHcla. ApupMeTHYECKHUe
omepauuyu C JECWCTBUTEIbHBIMU 4YUCIaMHU. MoOIyip JAEHCTBUTEIBHOIO YHCIA W €ro CBOMCTBA.
[TpuOnmxEHHBIE BBIYUCIICHUS, TIPaBUIIA OKPYTICHHUS, TPUKUIKA U OLIEHKA PEe3yJIbTaTa BHIYMCICHUH.

Crenens ¢ menbiM TokazateneM. buHom Hprorona. Mcmonb3oBaHue MOIXOAsIIeld (OpMBI
3alUCH ACUCTBUTENBHBIX YHCEI JUISl pEIICHUS TPAKTUYECKUX 3a1a4 U IPEACTABIICHUS TaHHBIX.

Apudmerndeckuil KOpeHb HaTypalbHOW CTETIEHHU U €r0 CBOICTBA.

CreneHb ¢ palyMoOHAJbHBIM IIOKAa3aTeieM M €€ CBOWCTBA, CTENEHb C JCHCTBUTEIbHBIM
IIOKA3aTEeJIEM.

Jlorapudm uncna. CoiictBa morapudma. [lecaTHuHbIC U HATYpaJIbHBIC JOTAPU(PMBI.

CuHyC, KOCHHYC, TAQHI'€HC, KOTAHI'€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC H
ApPKTaHI'€HC YHUCIOBOTO apTyMEHTA.

YpaBHeHUs M HEpaBeHCTBA

ToxagecTBa U TOXAECTBEHHbIE TpeoOpa3oBaHUs. YpPaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCHIIbHBIEC ypaBHEHUS U ypaBHEHUsI-ciieicTBUsI. HepaBeHCTBO, pelieHue HepaBeHCTRa.

OcHOBHbBIE METOJIbI PEUICHHS LENbIX U JPOOHO-pAIlMOHATbHBIX YPaBHEHUN W HEPABEHCTB.
MHorouness!l 0T OXHOM IEpEMEHHOM. JleleHne MHOro4jieHa Ha MHOTOWIEH C OCTaTKOM. Teopema
be3y. Muorounens ¢ nensiMu ko3¢ dunmrernramu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BHIPAKECHUHN, COIEPKAIINX CTEIICHU U KOPHH.

Hppaunonanbusle ypaBHeHUs. OCHOBHBIE METO/bI PELIEHUS UPPALIMOHAIBHBIX YPABHEHUM.

[TokazaTenbHbie ypaBHEeHU. OCHOBHbBIE METO/IbI PEIICHHUS OKA3aTEIbHBIX YPABHEHUH.

[IpeobOpazoBanme BeIpaXEHUN, CONEPKAIINX JTOTAPUBMEI.

Jlorapudmuueckue ypaBHeHus. OCHOBHBIE METOBI PEIICHUS JIOTAPUPMUIECKUX YPaBHEHUH.

OcHoBHble TpuroHomerpuueckue ¢opmynbsl. IIpeoOpa3oBaHre TPUTOHOMETPUUYECKUX
BBIPAKCHU. Pelienre TpuroHoOMeTpu4eCKUX ypaBHEHUH.

Pemienue cucrteM JMHEHMHBIX ypaBHEHHMH. Marpuua CUCTeMbl JIMHEHHBIX YpaBHEHMHIA.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUUECKUI CMBICIT U CBOMCTBA, BBIYMCIEHUE €T0 3HAUYEHUS,
IIPUMEHEHHE ONPEIEIUTEINS UIsl PEIICHUS] CUCTEMBI JIMHENHBIX YpaBHEHMN. Pelenne npukiaaHbix
3a7a4 C IOMOIIBID CHCTEMBI JIMHEWHBIX YypaBHEHUW. lMccrnenoBaHWe ITOCTPOEHHOM MOJENIH C
MTOMOILBIO MaTPHL U ONPEACIIUTEINEH.

IlocTpoeHHe MaTeMaTUYEeCKUX MOJEIEH pPEalbHOM CUTYallMM € IOMOLIbIO yPaBHEHUH H
HepaBeHCTB. [IpruMeHeHne ypaBHEHUI M HEPABEHCTB K PELICHUI0 MATEMAaTHYECKUX 3aJa4 U 3a/1ad
U3 PA3JIMYHBIX 00JIACTEH HAYKH U PEATbHOM KU3HHU.

DOYyHKUMH U TPaPuKu

@Oynkuus, cnocoObl 3amaHus (yHKIMM. B3aumHo oOpatHble (ynkuun. Kommosuius
byukuuii. ['paduk GyHkmu. DnemenTapHbie TpeoOpazoBanus rpad@uKoB GyHKIIHA.

OO6nacte ompeneneHus U MHOXeCTBO 3HaueHuil ¢ynkimu. Hymu dynxmum. I[IpomexyTku
3HaKOMOCTOssHCTBA. YéTHbie M Heu€THble (yHkuuu. [lepumonnueckue ¢ynkuuu. IlpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcuMymbl U MHHHUMYMBbI (GyHKIMU. Haubonbiiee W HauMeHbIIee
3HaueHUs! QYHKIUU HA TPOMEXKYTKE.

Jlunelinas, KBajpaTu4yHas W APOOHO-IMHEHHAs (QYHKIMHU. DJIEMEHTapHOE HCCIEI0BaHHE U
MMOCTPOCHUE UX TPa(UKOB.



CrenenHass (QyHKIUS C HaTypaJbHBIM M IeNbIM TOKa3zareneM. EE cBoiictBa u rpaduk.
CroiicTBa U TpaduK KOpHS N-OM CTENEHU Kak (YHKIMH OOpPAaTHOW CTENEHH C HATypalbHBIM
IIOKA3aTEJIEM.

[TokazaTenpHass u norapudmudeckas GyHKIHH, WX CBOWCTBa M Tpaduku. Vcronws3oBaHue
rpaduKoB QPyHKIUH U pelieHus ypaBHEHUH.

Tpuronomerpuueckas OKPYKHOCTb,  OINpEIEIEHUEe  TPUTOHOMETPUYECKUX  (PYHKIIHA
YHCIIOBOT'O apryMeEHTa.

OyHKIMOHATbHBIE 3aBUCUMOCTH B pealbHBIX Ipoleccax U sBieHusX. ['paduku peanbHbIX
3aBUCHMOCTEH.

Havyana maTeMaTH4eCKOro aHajJmu3a

IlocnegoBaTenbHOCTH, CIOCOOBI 3aJaHMs IIOCJIENOBATEILHOCTEH. MeTon MaTeMaTH4YeCKOM
UHAYKIUM. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEAOBATENbHOCTU. JcTOpHs BO3HMKHOBEHHS
MaTEeMaTHYeCKOro aHalln3a KaK aHajin3a OECKOHEUHO MaJIbIX.

Apudmernueckass M TreoMeTpuyeckas  mporpeccud.  beckoHeuHo — yObIBaromas
reomerpuueckas mporpeccus. Cymma OECKOHEYHO YOBIBAIOMIEH T'€OMETPUUYECKOW MPOTPECCHUH.
JIMHEWHBIN U KCIIOHEHUIUAIBHBIN pocT. Yucno e. PopMyria CI0KHBIX IIPOLEHTOB. Vcnonb3oBanue
MIPOrPECCUU AJI PEIICHUS PEATIbHBIX 3a7a4 IPUKIIAJHOTO XapaKTepa.

HenpepbiBHble QyHKINU U UX cBoiicTBa. Touku pa3pbiBa. ACUMNTOTHI IpaUKOB (HyHKIMHA.
CpoiicTBa (PyHKIIMH HENPEpPHIBHBIX Ha OTpe3Ke. MeToj MHTEpBAJIOB /IS PEIICHUS HEPABEHCTB.
[TpuMeHeHrne CBOWCTB HETIPEPBHIBHBIX (D)YHKIUHN IS peIICHHs 3a/1a4.

[lepBas u BTOpas mpousBoaHble GyHKIHH. ONpeacieHne, TeOMETPUUECKHN 1 (PU3NIECKUid
CMBICJI IPOM3BOTHON. Y paBHEHUE KacaTelbHOH K rpaduKy pyHKINH.

[IpousBonHbie 3neMeHTapHbIX (QyHKuMA. [IpousBogHas CyMMBbI, TPOU3BEACHUS, YACTHOTO U
KOMITO3ULIUH (PYHKITHI.

MHoxkecTBa M JIOTHKA

MHoecTBO, Onepaluy HajJ MHOXECTBAMHM M UX cBoicTBa. Jlnarpammbl Oiinepa—Benna.
[IpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOIO amnmapara JJjis ONWCAaHUsS pealbHBIX IPOIECCOB M
SBJICHU, TIPU PEIICHUH 3a]1a4 U3 APYTUX yUEOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOro OOBEKTa, CIEJACTBHUE, J10Ka3aTeIbCTBO,
PaBHOCHUJIbHBIE YPABHEHHUS.

11 KJIACC

Yuciia ¥ BbIYUCICHUSA

Hatypanbuble u nensle yucia. [IpuMeHeHHME NPU3HAKOB JNEIUMOCTH LEIBIX YHCED,
HaumOonpmi oomwmit aenutensd (nanee — HOJl) u maumeHneinee obmiee kpatHoe (manee — HOK),
OCTaTKOB 10 MOAYJIIO, aropuT™Ma EBKiIMaa 1is penieHus 3a1ad B LEIbIX YHCIIaX.

KommiekcHple uymcna. Anrebpanyeckass ¥ = TPUTOHOMETpUYecKas (OPMBI  3arucu
KOMIUIEKCHOTO 4Hcia. Apu]MeTHdeckue olnepaluu ¢ KOMIUIEKCHBIMHM 4uciaaMmu. M3o0paxkeHue
KOMIUIEKCHBIX YMCEJl Ha KOOpAMHATHOW 1uiockocTH. @opmyna Myaspa. KopHu n-oil creneHu us3
KOMIUIEKCHOro uyucia. [IpyuMeHeHHe KOMIUIEKCHBIX YHCes Uil pelleHus (QU3MYecKux Hu
r€OMETPUYECKHX 3a/1a4.

YpaBHeHNsI M HEPABEHCTBA

Cucrema U COBOKYIHOCTb YPaBHEHHM M HEpaBEHCTB. PaBHOCHJIbHBIE CUCTEMBI U CHCTEMBI-
CJIeACTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT0op KOpHEW TPUTOHOMETPHUUYECKUX YPABHEHUH C TIOMOUIbIO TPUTOHOMETPUYECKON
OKpY>XHOCTH. Pelienne TpuroHoMeTpu4ecKux HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS MTOKA3aTEeNbHBIX U JIOTapU(PMUIECKIX HEPABEHCTB.

OCHOBHBIE METOBI PEIIECHUS UPPALIMOHATIBHBIX HEPABEHCTB.



OCHOBHBIE METOJbl PEIICHHS] CUCTEM U COBOKYMHOCTEW PAlMOHAJIbHBIX, UPPALMOHATIBHBIX,
MOKa3aTeIbHBIX U JOTapU(PMHUUECKUX YpaBHEHUI.

VYpaBHeHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamH.

[IpuMeHeHne ypaBHEHHH, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMAaTUUYECKUX 3a/1ad U 3a]a4
U3 pa3INyYHbIX 00JacTel HAYKU U PEaTbHOM KU3HH, MHTEPIPETAIHS TOTYYCHHBIX PE3yIbTATOB.

DOYyHKUNH U TPaPuKu

I'padux komnoszunmu ¢yHkimid. ['eomerpuueckue oOpas3bl ypaBHEHMH M HEPAaBEHCTB Ha
KOOPJAMHATHOM MJIOCKOCTH.

Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TpadUKH.

['paduueckue MeTOabl pelICHUS ypaBHEHUN U HEpaBEHCTB. | paduueckue MeToabl pereHus
3a/1a4 ¢ mapaMeTpaMH.

Hcnons3oBanue rpadukoB GYHKIUN I HMCCICNOBAHUS MPOLECCOB W 3aBHCHMOCTEH,
KOTOpbIE BOHUKAIOT MPHU PEUICHUH 33/1a4 U3 APYTUX YUeOHBIX IPEIMETOB U PEaTbHOM KU3HU.

Hauvana maTteMaTH4eCcKOro aHajamu3a

[IpumeneHue MpoU3BOJHON K HMCCIEIOBAaHUIO (PYHKIMH HA MOHOTOHHOCTb U 3KCTPEMYMBI.
HaxoxneHrne HauboIbIIero 1 HaMMEHbBIIET0 3HAYCHU I HeTIPEPHIBHOW (PYHKIIMU HA OTPE3Ke.

[IpuMeHeHne NpOU3BOIHOM JUIsl HAXOXKACHUS HAWTYYILIEro peuieHus B IPUKIaAHbIX 3a/1a4ax,
IS OTIpEJICJIEHUS] CKOPOCTH U YCKOPEHUS MPOoLiecca, 33JaHHOr0 (HOpMyJIToi MK TpaduKOM.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO TepBOOOpa3HbIX. IlepBooOpa3HbIe 3JEMEHTapHBIX
¢bynkuuit. [IpaBuia Hax0XAI€HUS TIEPBOOOPA3HBIX.

Huterpan. ['eomeTpudeckuii CMbICT HHTErpasia. Beiuncienue onpeaes€éHHOro HHTerpaia mo
¢dopmyne Heiorona-Jleitbuuna.

[Ipumenenue wuHTErpana Jis HaXOXACHUS IUIoH[aied IUIOCKUX ¢uryp u oO0BEMOB
Tre€OMETPUUYECKUX TEI.

[Ipumepsr pemenuit auddepeHnnanTbHbIX ypaBHeHH. MareMaTnueckoe MOJCIHPOBAHUE
peanbHBIX MPOLECCOB C MOMOILBIO AU(PepeHINaTbHBIX YPaBHEHUH.



IJIAHUPYEMBIE PE3VJIbTATBI OCBOEHIS1 YYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YI'JIYBJIEHHBIM YPOBEHL) HA YPOBHE
CPEJIHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxIaHCKOr0 BOCIUTAHMS:

cOPMUPOBAHHOCTh ~ TPAKIAHCKOM  mo3unuMu  oOydaromerocs Kak  akTUBHOTO H
OTBETCTBEHHOTO 4YJIEHA POCCHUHCKOro O0OIecTBa, MPEACTaBICHHE O MaTeMaTHYEeCKHX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3NIHYHBIX CTPYKTYp, SBICHHH, NpPOIEAYp TPa)kIAaHCKOrO oOO0IIecTBa
(BBIOOpBI, OMPOCHI U JIPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLUAIBHBIMU HHCTUTYTaMH B
COOTBETCTBHUH C UX (PYHKIMSIMHU U Ha3HAUYCHUEM;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKOW TPaXKAAHCKOM HIEHTHYHOCTH, YBAXKECHHS K MPOIUIOMY U
HACTOAIIEMY POCCHICKOM MaTeMaTHKH, LIEHHOCTHOE OTHOUIEHHE K JOCTHXKEHUSM POCCHHCKUX
MAaTE€MaTUKOB U POCCUMCKON MaTEMaTUYECKOMN LIKOJIBI, UCIIOJIb30BAHUE 3TUX JOCTUKEHUN B IPYTUX
HayKaX, TEXHOJIOTHSIX, cepax SKOHOMHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIITUTAHMS:

OCO3HaHHE JYXOBHBIX IIEHHOCTEH pPOCCUICKOr0 Hapoaa, ChOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HaHMs, STUYECKOTO MOBEACHMSI, CBSI3aHHOI'O C MPAKTUYECKUM IPUMEHEHUEM JOCTUKEHUN HayKu
U JAESTEIbHOCTBIO YYEHOT0, 0CO3HAHHUE JINYHOTO BKJIJ]a B IOCTPOEHUE YCTOMUNBOTO OyAyLIEro;

4) 3cTeTHYECKOr0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYas 3CTETUKY MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3aJad, pEIICHUH, pacCyXIEHHH, BOCHPUUMYHMBOCTH K MAaTEMaTHMYECKHUM acCIeKTaM
Pa3IMYHbIX BUJIOB HCKYCCTBA;

5) ¢pusuveckoro BoCNUTAHMSA:

c(OpMUPOBAHHOCTh YMEHUS MPUMEHATH MaTEMaTUUYECKUE 3HAHUS B MHTEpEcax 3/10pOBOTO U
6e3omacHOro 0bpasza >KU3HU, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3/I0pOBBIO (310pOBOE MUTAHHE,
cOaJIaHCUPOBAHHBIN PEXXUM 3aHATHH U OT/AbIXA, PETyJIsspHas pu3ndecKas akTUBHOCTH), (U3HUECKOE
COBEpLICHCTBOBAHUE IIPU 3aHATUSIX CIIOPTUBHO-030POBUTEIBHON JESATENBHOCTHIO;

6) TPya10BOr0 BOCIMTAHMSA:

TOTOBHOCTb K TPYAY, OCO3HaHHME LIEHHOCTH TPYAOJIIOOUS, MHTEPEC K Pa3IMYHBIM cdepam
npodeccuoHabHON /AEATEeTbHOCTH, CBA3aHHBIM C MaTEeMaTHKOM U €€ NpPUIIOKEHUSMHU, yMEHHE
COBEpIIATh OCO3HAHHBIN BBIOOP Oymyiieil mpodeccuu U peaan30BbIBATh COOCTBEHHBIC YKHU3HECHHBIC
IJIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MAaT€MAaTHYECKOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUM BCEH KU3HHM, TOTOBHOCTh K AKTUBHOMY YYAacTHIO B PEIICHUHM MPAKTUYECKUX 3a]a4
MaTeMaTHYeCKON HalpaBIeHHOCTH;

7) 3K0J10THYECKOT0 BOCTIMTAHUSA:

c(OPMUPOBAHHOCTh ~ JKOJIOTMYECKON  KYJbTYpbl, TOHUMaHHE BIUSHUS  COLMAIIBHO-
SKOHOMMUYECKHUX IIPOLECCOB HAa COCTOSHUE NPHUPOJHOM M COLMAIBHOM Cpelpl, OCO3HaHHE
rJ100aTBbHOTO XapakTepa 3KOJOTHYECKUX MpoOjeM, OpUEeHTAallMs Ha MPUMEHEHHE MaTeMaTHYEeCKUX
3HAHUH Ui pelieHus 3a1ad B 00JacTU OKpYXKAroIed cpe/ibl, MJIAHUPOBAHUE MTOCTYNKOB M OLIEHKU
MX BO3MOYKHBIX IMOCJIEICTBUI JJIsl OKPYKAIOIIEH Cpelibl;

8) HeHHOCTH HAYYHOI0 MO3HAHHUS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH M OOIIECTBEHHOH MPAKTUKH, TOHUMAaHUE MAaTEeMaTHUECKOW HayKH Kak c(hepbl YeT0BEUECKOU
NesITeNIbHOCTH, STANoB €€ pa3BUTUS U 3HAUMMOCTH JUIS Pa3BUTHS LIMBUIIM3ALIUN, OBJIAJICHUE SI3bIKOM
MaTeMaTUKd U MaTeMaTH4YeCKON KyJIbTypOHM KaK CpEACTBOM IIO3HAHHMS MHpPA, TOTOBHOCTh
OCYIIECTBIISTh MPOEKTHYIO M HCCIIEI0BATEIbCKYIO IEATENbHOCTh MHAUBUIyalIbHO U B TPYyIIIIE.



METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTeIbHBIE YHHBeEPCAIbHbIE YUeOHbIE NelCTBUS

Ba3oBble JJornueckue neiicTBUA:

BBIBIIITE W XaAPAKTCPU30BATh CYIICCTBCHHLIC IMPU3HAKHM MATCMATHYCCKUX OGBGKTOB,
MOHSTHM, OTHOLIEHUHN MEXy MOHATUAMU, (GOPMYIHPOBATH ONpEAeSICHUs TOHATHI, yCTaHABIUBATD
CYIIECTBEHHBIN MPHU3HAK KJacCU(UKALUU, OCHOBAHUS JUIA OOOOILEHHS M CPaBHEHUS, KPUTECPHUU
MIPOBOAMMOIO aHAIN3a;

BOCIIPUHUMATh, (DOPMYJIHpPOBaTH U MPEe0OpPa3OBbIBATh CYKICHUS: YTBEpPAUTEIbHBIE H
OTpULATCIIBHBIC, CAMHUYHBIC, YACTHBIC U OGI_]_II/IG, YCJIOBHBIC;

BBISIBJISITh MaTeMaTHYeCKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M IPOTUBOpeuMs B (akTax,
JaHHBbIX, HaGHIO,Z[GHI/IHX " YTBCPIKACHUAX, MpCajiaraTb KpUTCPpUH HJIA BBISABJICHUA SaKOHOMepHOCTeﬁ
Y POTUBOPEYHI;

ACJIaThb BBIBOJAbI C HUCIOJB30BAHUCM 3daKOHOB JIOTHUKH, ACAYKTUBHBIX W HWHAYKTUBHBIX
YMO3aKJIFOYEHU W, YMO3AKIIOUCHUH 110 aHAJIOTHH;

NpOBOAUTL CAMOCTOATCIIBHO NOKA3aTCIbCTBA MATCMATHYCCKUX YTBep)KI[eHI/Iﬁ (HpHMbIe u oT
MPOTUBHOTO), BBICTpPAWBAaTh ApPryMEHTAIMIO, TMPUBOAUTH TMPUMEPHl U  KOHTPIPUMEPHI,
OGOCHOBBIB&TB CO6CTB€HHI>I€ CYKACHUA U BbIBOJbI,

BBIOMpPATh CIIOCOO perieHusl yueOHOoU 3aaun (CpaBHUBATh HECKOJIBKO BApHAHTOB PEILICHMUS,
BbIOMpPATh HanboJIee MOIXOAAIINHI ¢ YYETOM CaMOCTOSTENBHO BBIACICHHBIX KPUTEPHUEB).

Ba3oBrble ucciaenoBarehLCcKue AeiicTBHA:

MCIOJIb30BaTh BOIMPOCH KaK HCCIEIOBATENLCKUNA MHCTPYMEHT IO3HAHHSA, (OPMYIHPOBATh
BONIPOCHL, (UKCHpYIOIIME MPOTUBOpEUYHE, MpoOieMy, YCTaHaBIMBaThb MCKOMOE M JIaHHOE,
(bopMHpOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO IMO3UIUIO, MHEHHE;

MPOBOAUTh  CAMOCTOATEIBHO  CIUIAHUPOBAHHBIA  SKCIIEPUMEHT, HCCIEIOBAaHUE IO
YCTAaHOBIICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro OOBEKTa, SBIEHUS, IPOIECCa, BBISIBICHUIO
3aBHCHUMOCTEHN MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITeNILHO (POpMyTUpPOBaTH OOOOIICHUS W BHIBOJBI MO pe3yibTaTaM MPOBEAEHHOTO
HaOJI0/IeHUs, UCCIEeI0OBAaHUs, OIIEHUBATh JOCTOBEPHOCTH IMOJyYEHHBIX PE3yJbTAaTOB, BHIBOJIOB U
0000IIIEeHMI;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAK)KE BBLABUTAThH MPEATIONIO0KEHHS O €T0
Pa3BUTHUU B HOBLIX YCJIOBUSX.

Pab6ora ¢ undopmanmueii:

BBISBJIATH NeUIUTHI MHDOpPMAIMK, JAaHHBIX, HEOOXOMUMBIX JJisi OTBETa HA BOMPOC W JUIS
pellIeHus 3a/1auu;

BbIOMpaTh  MHGOpPMAIMIO W3  UCTOYHMKOB  pa3IMYHBIX  THUIIOB,  AaHAJM3UPOBATb,
CUCTEeMaTHU3UpOBaTh W  HHTEPHPETUPOBATH HHGMOpPMALMIO pPA3IWYHBIX BUIAOB U (opM
MIPE/ICTABIICHHS;

CTPYKTYypUpOBaTh MH(YOPMAIIHIO, IPEACTABIATh €€ B pa3lInyHbIX (GOpMax, WIIIOCTPUPOBATD
rpapuyuecKy;

OLICHHUBATh HAAEKHOCTh HH(POPMALIMH 110 CAMOCTOATEIHHO CHOPMYITHUPOBAHHBIM KPUTEPHUSM.

KoMMmyHnKaTUBHBbIE YHHUBeEpPCaJbHbIE y4eOHble JeiicTBUS

OO0menue:

BOCIIPUHUMATh W (OPMYJIHPOBATh CYXAEHHS B COOTBETCTBHM C YCIOBHUSMH U LEISAMH
OO0IIeHus, SICHO, TOYHO, TPAaMOTHO BBIp@XaTh CBOIO TOYKY 3pPEHHMS B YCTHBIX M IMUCBMEHHBIX
TEKCTaX, 1aBaTh MOSCHEHUS 110 X0y PEIICHHUS 3a/1a4i, KOMMEHTHPOBATh MOJTY4YECHHBII PEe3yNbTar;

B XO0J¢ OOCYXJIEHHUs 3aJaBaTh BOIIPOCHI IO CYLIECTBY OOCYXIaeMOW TEMBI, MPOOJIEMBI,
pemraeMoi 3aja4d, BBICKA3bIBaTh HJIEH, HAIlEJICHHBIC HAa IMOWCK PEIICHUs, COIMOCTAaBISATH CBOH



CYXKIEHHUS C CYXJCHUSMH IPYTUX YYaCTHMKOB JMAJOra, OOHAapy>KUBaTh pa3indMe U CXOJCTBO
MO3UIMH, B KOPPEKTHOU (hopMe (HOpMyIHpOBaTh Pa3HOTIACHS, CBOM BO3PAKEHUS;

IIPEJCTABIATh PE3YNbTAThl PEIICHUS 3aJaud, OSKCIEPUMEHTA, MCCIEN0BaHUA, IPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (pOpMaT BBICTYIUICHHUS € YU4ETOM 3aJad Mpe3eHTAIM U 0COOEHHOCTEH
ayJIMTOpUH.

PeryisiTUBHbIE YHHBepPCAJbHbIE yUeOHbIE JeiicTBUS

Camoopranuszauus:

COCTaBJIATh IUJIaH, QJITOPUTM pEIIeHUs 3aJadyd, BBHIOMpATh CIOCOO pelleHUs C Y4ETOM
UMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh W KOPPEKTUPOBATH
BapUaHTHI PEIICHUN ¢ yI€TOM HOBOM MH(GOPMAITHH.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTELIEKT:

BJIa/IETh HAaBBIKAMU IMO3HABATENBHON peQIIeKCHUHM KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBHM U
MBICITUTENIBHBIX MPOIECCOB, UX PE3YyJbTAaTOB, BIA/IETh CIIOCOOAMU CAMOMPOBEPKU, CAMOKOHTPOJIS
mpolLecca 1 pe3ysibTaTa pelleHHsl MaTeMaTH4eCcKol 3a/1auu;

MPEIBUIIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh TpPU PEUICHUH 3a/la4d, BHOCHTH
KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOATEILCTB, JAHHBIX, HANJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yJbTaTa L€ U YCIOBHIM, OOBSCHATH MPUUYMHBI JOCTHUKECHUS
WIM HENOCTIKEHHUS Pe3ylbTaTOB JACSITENbHOCTH, HAXOJUTh OIIMOKY, JaBaTh OIICHKY
MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl /1eSITeJIbHOCTh:

MOHUMATh U HCIOJIb30BaTh MPEUMYyILIeCTBAa KOMAHIHOM M HMHIUBUAYaJIbHOW pabOTHl MpH
pelieHnyd y4eOHBIX 3a/lad, MNPUHUMATh [eJIb COBMECTHOW JEeSATENbHOCTH, IUIAHHPOBAThH
OpraHU3aIHIi0 COBMECTHOW pabOThI, pacmpeaeisaTh BUIbI PabOT, JOTOBapUBATHCS, OOCYXIATh
MPOLIECC U PE3yNbTAT PadOTHI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (GopMax paboTel (0OCYyX IeHUs, OOMEH MHEHHH, «MO3TOBbIE
HITYPMBD) ¥ UHBIE), BBITIOTHATH CBOIO YacTh PaOOTHI U KOOPIUHUPOBATH CBOU JEHCTBUS C JPYTHMHU
YJieHaMUd KOMaHJbl, OLEHWBAaTh KayeCTBO CBOEro BKJaJa B OOMIMI MPOIYKT IO KpPUTEPHSIM,
chOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIbTATbBI

K konmy oOyuenus B 10 kiacce OOydYaroUIUiicsi TMOJNyYUT CIEAYIOIIUE IPEAMETHBIE
pe3yabTaThl MO OTHEIBHBIM TeMaM pabouell mporpammsl ydeOHOro Kypca «Ainredpa M Hadaia
MaTEMaTHYECKOT 0 aHAJIN3a»:

Yucia ¥ BLIYHCICHUA:

CBOOOJHO OIEPHUPOBATH MOHATHAMM: PALMOHATIBHOE YHUCIIO, OCCKOHEYHAs MEepHOAHYECKast
ApoOb, MPOLEHTHI, UPPALUOHATBHOE YHUCIIO, MHOXKECTBA PAllMOHAIBHBIX U JEHCTBUTENIBHBIX YHCEN,
MOJ1yJIb IECTBUTENILHOTO YNCIIA;

IPUMEHATh APOOU U MPOLEHTHI IJs PEUICHUs NMPUKIAAHBIX 3a/1a4 M3 Pa3JInYHbIX OTpaciied
3HaHUU U PEAIbHOM KU3HU;

NPUMEHATh NPUOIMKEHHBIE BBIYMCICHMS, IpaBWJIa OKPYIVIEHUS, NPUKUAKY M OLEHKY
pe3yJsibTaTa BIYUCIICHU;

CBOOOJHO ONEpPUPOBATH IIOHATHEM: CTENEHb C LEJIbIM II0Ka3aTeleM, MCII0JIb30BaTh
MNOIXOAAITYI0 (OpMYy 3amHCH JEHCTBUTENBHBIX YHCEN Ui PELICHUsS TNPaKTHUECKUX 3anad U
IIPEICTaBICHUS JaHHBIX;

CBOOOJTHO OTIEpPUPOBATH MOHATHEM: apU()PMETHUECKUI KOPEHb HATYPaJIbHON CTENCHH;

CBOOOJHO ONEPUPOBATH MOHATHEM: CTENEHb C PAllMOHAIBHBIM I10Ka3aTeNIEM;
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CBOOOJHO OINEPUPOBATH TMOHATHAMH: JIOTapupM 4YHCIa, JECATUYHBIE M HATypajbHbIE
JorapudMmel;

CBOOOJHO OIEPHUPOBATH TMOHSATHSAMU: CHHYC, KOCHHYC, TAHTEHC, KOTaHICHC YHCJIOBOTO
apryMeHTa;

OIIEpUPOBATh NOHATUAMU: APKCUHYC, APKKOCHHYC M apKTaHI'€HC YMCIOBOIO apryMEHTA.

YpaBHeHHs] M HEPABEHCTBA:

CBOOOJHO OINEPHUPOBATH MOHATHIMU: TOXKAECTBO, YPaBHEHUE, HEPABEHCTBO, PABHOCUJIbHBIE
YpaBHEHHUSI U ypaBHEHUS-CIIEICTBUS, pABHOCHIIbHbIC HEPABEHCTBA;

MPUMEHSTh Pa3IMYHbIE METOJbl PEUIeHHs] PALUOHAIBHBIX U JIPOOHO-paAllMOHATbHBIX
YPaBHEHMM, IPUMEHATHh METOJl UHTEPBAJIOB JIJIs1 PELLIEHHS] HEPAaBEHCTB;

cBOOOJIHO OMEpUPOBATh MOHATHSAMH: MHOTOWIEH OT OJHOM IMEepEeMEHHOW, MHOTOYJIEH C
HEJIBIMUA KO3 UIIMEHTaMH, KOPHA MHOTOYJIEHA, IPUMEHATH JeJICHHEe MHOTOWIEHA HA MHOTOYJICH C
ocTaTkoM, TeopeMmy be3y u teopemy Buera miis pemenus 3aaad;

CBOOOJHO  ONEpUpOBaTh TMOHATHSAMM: CHCTEMa JIMHEHMHBIX ypaBHEHHWH, Marpula,
ONpEeACIUTENb MATPULBl 2 X 2 W €ro TeOMETPUYECKUH CMBICI, HCIO0JIb30BaTh CBOWCTBA
onpeaenuTens 2 X 2 [ BBIYMCIEHHUS €r0 3HAY€HUs, NPUMEHSATh ONPEACIUTENN s PEIICHUs
CUCTEMBbl JIMHEHHBIX YpaBHEHHH, MOJEIMPOBATh pEAbHbIE CUTYallUM C IOMOIIBIO CUCTEMBI
JMHENHBIX YpaBHEHUH, UCCIEA0BATh IOCTPOEHHBIE MOJIEIH C TIOMOIIBIO MAaTPHUILL U OIIPEEIUTENEH,
MHTEPIPETUPOBATH MOJYYCHHBIN Pe3yJIbTaT;

UCIOJIb30BaTh CBOMCTBA JEHCTBUN C KOPHIMU JJISl MPEOOpa30BaHMsI BEIPAXKECHUH;

BBIMIOJHATh ~ MpeoOpa3oBaHUSl  YUCIOBBIX  BBIPAKEHUH, COAEpXKAIIUX  CTENEHU C
palOHaIbHBIM IIOKA3aTENIEM;

UCIIOJIb30BaTh CBOMCTBA Jorapu@moB it IpeoOpa3oBaHusl JOrapu(MUUECKUX BhIPAKECHMUIA;

CBOOOTHO OTEPUPOBATH MOHATUAMU: UPPALMOHATIBHBIC, TIOKA3aTeIbHbIC U JIorapu(pMUIECKUe
YPaBHEHUSI, HAaXOJUTh HX DPELIECHUS C MOMOINbIO PAaBHOCHIIBHBIX MEPEXOJI0B WM OCYLIECTBIIAA
IIPOBEPKY KOPHEH;

NPUMEHSITh  OCHOBHBIE  TPUTOHOMETpUYeckue  (QopMyibl Ui  [peoOpa3oBaHUs
TPUTOHOMETPUYECKHX BBIPAXKECHUI;

cBOOOZIHO  OmepupoBaTh MOHSITHEM: TPUTOHOMETPUYECKOE YpaBHEHHUE, MPUMEHSThH
HE00X0AUMBbIe (POPMYJIBI TSl PEIICHUS] OCHOBHBIX TUIIOB TPUTOHOMETPHUECKUX YPAaBHEHUH;

MOJIETTUPOBATh pealibHble CUTYalluu Ha SI3bIKE alreOphl, COCTABISTh BhIPAXKEHUS, YpaBHEHUS,
HEpPAaBEHCTBA II0 YCJIOBHMIO 3aJauM, MCCIEN0BAaTh IOCTPOCHHBIE MOJAEIU C HCIIOJIB30BAaHUEM
ammapara aareOphbl.

DOyHKIUH U TPaQUKH:

CBOOOJTHO OMEPUPOBATH TMOHATUSIMH: (DYHKIHSA, CHOCOOBI 3amaHus (yHKIUH, B3aWUMHO
oOpatHble (QYHKIMH, KOMIO3MIMA (QYHKUUH, Tpapuk (yHKIUH, BBIIOIHATH 3JEMEHTapHBIC
npeoOpa3zoBanus TpaduKoB QyHKIIHIH;

CBOOOJHO OINEpPHPOBATh MOHATHAMH: O00JAcTh OIpENeNeHUs M MHOXKECTBO 3HAUYEeHUH
byHKIUY, HYIM QYHKLINH, TPOMEKYTKH 3HAKOMOCTOSTHCTBA;

CBOOOJHO ONEPUPOBaTH MOHATUAMHU: YETHbIE W HEYETHBIC (DYHKIUH, NEPUOTUYECKUE
GyHKIIUH, TPOMEXYTKM MOHOTOHHOCTH (YHKIUH, MAaKCUMyMbl M MHUHUMYMBI (DyHKIHH,
HanOoJblIIee M HAaMMEHbIIIee 3HaYeHNnEe (PYHKIIUN Ha TPOMEKYTKE;

cBOOOZIHO OMNEpUpPOBATh MOHATUSIMH: CTeNeHHass (YHKUUS C HATypalbHbBIM U IEJIbIM
nokasaresuem, rpaduk cTerneHHON (QYyHKIMM C HATypaJbHBIM M IIeJIBIM MOKa3aTeneM, rpaguk KOpHs
n-o¥ CTeneHu Kak GyHKIIMH 0OpaTHOW CTENEHH ¢ HATypalbHBIM MIOKa3aTelIeM;

ONEpPUPOBATh TOHATHAMM: JIMHEWHAs, KBaJpaTW4yHas U JpoOHO-TMHEHHass (QYyHKLUH,
BBITIOJTHSATH 3JIEMEHTapHOE UCCIIeI0BaHUE U MIOCTPOEHUE UX TPadUKOB;

CBOOOJHO OIEPUPOBATH MOHATHSAMMU: IOKa3aTelnbHas M Jorapupmuueckas (QyHKLIHUH, HUX
CBOICTBa U rpadMKH, UCIOJB30BATh UX IPA(QUKH JIJIs pelIeHHs ypaBHEHMUIA;
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CBOOOJHO OIEPUPOBATH TOHATHSAMH: TPUTOHOMETPUYECKAsT OKPYKHOCTb, OIpE/IEICHUE
TPUTOHOMETPUYECKHUX (QYHKIUI YHUCIOBOTO apryMEHTa;

UCTOJb30BaTh TpapuKu (QYHKUMH A7 HMCCIEIOBAHUS MPOLECCOB M 3aBHCUMOCTEH INpHU
pelleHnr 3aJad U3 APYTruxX y4deOHBIX MPEeIMETOB W peallbHOM JKU3HU, BbIpaxkaTh (opmyrnamu
3aBHCHUMOCTH MEKIY BETUUMHAMY;

Hayana maTteMaTH4ecKOro aHajm3a:

CBOOOJTHO OIEpPUPOBATH MOHATHAMHU: apuMeTHUECKass M TeOMETpPHUYECKas MpPOrpeccus,
OeckOoHEeYHO YOBIBaoIlasi TeoMeTpuyYecKas MpPOTpPeccHsi, JUHEWHbI U SKCHOHEHIUAIbHBIA POCT,
(dbopMyIia CIOXKHBIX MPOLIEHTOB, UMETh MPEICTABICHIE O KOHCTAHTE;

HCII0JIb30BaTh IPOIPECCUU ISl PELIEHMSI pEAJIbHBIX 33]1a4 IPUKJIAJHOIO XapaKTepa;

cBOOOJIHO  ONEpUpOBAaTh  MOHATUSMHU:  TOCIEJOBATEIBHOCTb,  CIIOCOOBI  3aJaHMUS
IIOCJIEZI0BATEIbHOCTENH, MOHOTOHHBIE U OIPAaHUYEHHBIE IOCJIEIOBATEIBLHOCTH, TOHUMAaTh OCHOBBI
3apOKICHUS MaTEeMaTHYECKOr0 aHajIn3a Kak aHajan3a 0ECKOHEYHO MalbIX;

CBOOOJTHO OIEpPHUPOBATH MOHATHSIMU: HEMpepbIBHbIC (DYHKIMH, TOYKM pa3pbiBa Trpaduxa
(GbyHKIHMH, aCUMITOTHI Tpaduka GyHKIIUH;

CBOOOJHO OIEpPUPOBATH MOHATHEM: (QYHKIHMS, HENpepbIBHAS Ha OTpe3Ke, NPHUMEHSTh
CBOMCTBA HEMPEPHIBHBIX (PYHKIIU JJIsl pelIeHUs 3a/1a4;

CBOOOJHO ONEpUPOBAThH MOHATUSAMU: MEPBas U BTOpasi MPOU3BOAHbIC (DYHKIIMHU, KacaTellbHas
K rpaduKy QyHKIINH;

BBIYUCIIATH TPOU3BOJIHBIC CYMMBI, IIPOU3BEIECHUS, YACTHOTO U KOMIIO3MLIMHU JIBYX (DYHKIIHIA,
3HATh MIPOU3BOIHBIC AIEMEHTAPHBIX (PYHKIINA;

UCITIOJIb30BATh TEOMETPUUYECKHIH U (PU3UUECKUI CMBICIT IIPOU3BOIHOM JIJIsl pEILICHHS 3a/1a4.

MHoxkecTBa M JIOTHKA:

CBOOOJTHO ONIEPUPOBATH MOHATHIMU: MHOXKECTBO, OTIEPALIUU HaJl MHOKECTBAMH;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar js OMHCAHMS pealbHBIX MPOLECCOB U
SBJICHU, TIPU PEIICHUH 3a/1a4 U3 APYTUX yUYeOHbIX PEAMETOB;

cBOOO/JIHO OMEpUPOBaTh MOHATHSAMH: OIpeAeieHHe, TeopeMa, YypaBHEHHUE-CIEeACTBHE,
CBOWCTBO MaTeMaTHYECKOT0 00BEKTa, OKAa3aTeIbCTBO, PABHOCHIIbHBIC YPAaBHEHUSI U HEPABEHCTBA.

K xonmy oOyuenuss B 11 kJjacce 0Oy4aromuidcs TOJYYHT CICAYIONIUE MPEAMETHBIC
pe3yabTaThl MO OTACNBHBIM TeMaM paboueil mporpammbsl yueOHOro Kypca «Anrebpa M Havaia
MaTeMaTHYECKOT0 aHAJIN3a:

Yuciia 1 BbIYUCICHUSA:

cBOOO/IHO ONEPUPOBATH MOHATUSMU: HATYPAJIHHOE U 1I€JI0€ YHCII0, MHOXKECTBA HATypaJlbHbIX
U LEJBbIX YMCEN, UCIOJIb30BaTh NMpu3Haku AenuMoctd nensix yucen, HOJ n HOK naTypanbHbIX
YyHCelN IS peleHUs 3a4a4, IPUMEHATh anroput™ EBkinaa;

CBOOOJTHO OTEPHPOBATH MOHATUEM OCTATKA MO0 MOJYJIIO, 3alUCHIBATh HATypaJIbHBIC YHCTA B
Pa3INYHBIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHHS;

CBOOOJHO ONEpPUPOBATh MOHATUAMHU: KOMIUIEKCHOE YHCIO W MHOMKECTBO KOMIUIEKCHBIX
qucell, MPEACTaBIATh KOMIUIEKCHBbIE YHclia B alreOpandyeckodl UM TpUTOHOMETpudeckoil (opme,
BBINOJIHATH apU(pMETUYECKHE OTIepallii C HUMHU U N300pakaTh Ha KOOPIAUHATHOM IIIOCKOCTH.

YpaBHeHHs] M HEPABEHCTBA:

CBOOOTHO OTEPUPOBATH MOHATUAMU: UPPALMOHATIBHBIC, TTOKA3aTeIbHbIC U JJorapu(pMUIECKUe
HEPABEHCTBA, HAXOUTh UX PEIICHHS C IOMOLIBIO PABHOCUIIBHBIX ITEPEX0/IO0B;

OCYIIECTBIISATH OTOOP KOPHEH MpH peIIeHNH TPUTOHOMETPUYECKOTO YPaBHEHHUS;

cBOOOJIHO OMEpUPOBATh IOHSATHEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, MPHUMEHSTH
HE00X0AUMBbIe (POPMYJIBI IJIsl pEIICHUS] OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX HEPABEHCTB;

cBOOO/IHO OMNEpUPOBATH MOHATUSIMU: CUCTEMa M COBOKYITHOCTh YpPaBHEHHIl U HEPABEHCTB,
PaBHOCHUJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBHS, HAXOIUTh PELICHUS CUCTEMBbl U COBOKYITHOCTEU
paloHaIbHBIX, UPPALMOHANIBHBIX, TOKA3aTEIbHBIX U JIOTapU(MUYECKUX YPaBHEHUN U HEPABEHCTB;
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pemats  paluoHANbHBIE, HPPANHOHANBHBIE, T[OKa3aTelbHBIC, JOrapudMUUYECKUE U
TPUTOHOMETPUYECKHE YPAaBHEHHUS U HEPABEHCTBA, COJEPIKAIINE MOIYJIH U TapaMETPhI;

MPUMEHSITHh rpadruecKkre METOBI Ui PEIICHUs] YPAaBHEHUN M HEPaBEHCTB, a TaKXKe 3a/1ay C
napameTpamu;

MOJIETTUPOBATh PealIbHbIC CUTYAIlUU Ha SI3bIKE ATeOphl, COCTABIISITh BHIPAKCHHUS, YPaBHEHUS,
HEpPAaBEHCTBA M MX CHCTEMbl [0 YCJIOBUIO 3aJauM, MCCIEAOBATh IOCTPOCHHbIE MOJEIH C
MCIOJIb30BaHUEM armapara anreOpbl, HHTEPIPETUPOBATH MOJYICHHBIN pe3ybTar.

DOyHKUUM U TPaPuKH:

CTpPOUTHh TpadUKH KOMMO3UIMHK (YHKUIUN C TMOMOIIBIO AJIEMEHTApHOIO MCCIEAOBaHUS U
CBOMCTB KOMITO3UIIUU JABYX (PYHKIIHIA,

CTPOUTH F€OMETPUUECKHE 00pa3bl ypaBHEHHUI 1 HEPABEHCTB Ha KOOPIAMHATHOMN IIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATHIMHU: TPAPUKU TPUTOHOMETPHUUECKUX (DYHKIIUH;

MPUMEHSTHh (PYHKIMHU U1 MOJIETUPOBAHUS U HCCIEI0BAaHUS PEATbHBIX MPOIECCOB.

Hauyajna maTeMaTH4eCKOro aHau3a:

MCIOJIb30BaTh MIPOU3BOHYIO JUJIS HCCeI0BaHUs (YHKIIMU HA MOHOTOHHOCTb U OKCTPEMYMBI;

HAXOJUTh HAUOOJIbIIICE U HAUMEHBIIIEE 3HAYCHUS (PYHKIIMH HETIPEPHIBHOM HA OTPE3KE;

MCIOJIb30BaTh MPOU3BOAHYIO JJIsl HAXOXKJICHHUS HAWITYYIIEero pelieHus] B MPUKIAaIHbIX, B TOM
YHCIIe COIMAIbHO-DKOHOMUYECKHX, 3a/1a4ax, JJIs ONpeaesIeHUs] CKOPOCTH M YCKOPEHHsI Ipolecca,
3aIaHHOTO (POPMYJION WK TPahUKOM;

CBOOOJHO ONEpUpPOBATh MOHATHIAMU: NEepBOOOpa3Hasi, ONpeAeaEHHbI HHTErpay, HaXOAUTh
MepBOOOpaA3HbIE 3IEMEHTApHBIX (YHKIMA M BBUUCIATH HHTerpan 1o ¢opmyne Hpiorona-
Jleiibuuma;

HAXOJUTh IJIOMIAIH MIIOCKUX (GUTYp U 0OBEMBI TEJ C TOMOIIBIO UHTErpaa;

UMETh TPEJCTABICHHE O MAaTeMaTHYeCKOM MOJICITUPOBAHUM HA TPUMEPE COCTABJICHUS
mudepeHIaTbHBIX YPAaBHCHUH,

pemaTh NPHUKIAIHBIC 33/Ja4d, B TOM YHCJIE COLUATbHO-3KOHOMHYECKOr0 MU (hU3UYECKOTO
XapakTepa, CpeIcTBaMHU MaTEMaTHUYECKOr0 aHAIN3a.
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TEMATHYECKOE INTAHUPOBAHUE
10 KUIACC

Ne
n/n

HaumeHoBaHue pa3jieioB
TeM MPOrpaMMbl

KoanuecTBO 4acoB

Bcero

KonTposbHbIe
padoThI

DJIEKTPOHHBIE
(ungposbie)
o0pa3oBaTe/bHbIE

pecypchl

MHoxecTBO
JNEHUCTBUTEIBHBIX YNCET.
MHoOro4yieHsl.
PauvoHnaneHbIe ypaBHEHUS U
HepaBeHCTBa. CUCTEMBI
JINHEMHBIX YPAaBHEHUU

24

https://resh.edu.ru

OYyHKINU U TPAPUKH.
Crenennast GyHKLUSA C
IEJIBIM [TOKa3aTesIeM

12

https://resh.edu.ru

Apudmernueckuii KOpeHb n-
O CTEICHH.
WppanmonanbHble ypaBHEHUS

15

https://resh.edu.ru

[TokazaTenpHas GyHKIHS.
IToxa3aTenbHbIC ypaBHEHUs

10

https://resh.edu.ru

Jlorapudmuaeckas GyHKIHS.
Jlorapudpmuueckue
YpaBHEHHSI

18

https://resh.edu.ru

Tpuronomerpuueckue
BBIPAXKCHUS U YPaBHEHUSA

22

https://resh.edu.ru

IlocnenoBaTennLHOCTH U
MIPOTPECCUH

10

https://resh.edu.ru

HenpepsiBabIC DyHKITHN.
[IpousBoaHas

20

https://resh.edu.ru

[ToBTOpeHme, 06001IEHNE,
cucTeMaTH3alus 3HaHUH

https://resh.edu.ru

OBIIEE KOJIMYECTBO YACOB
I10 ITPOITPAMME

136

10
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11 KUIIACC

KoJsmyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumenoBaHue pa3jieioB U (uu¢possbie)
n/n TeM MPOrpaMMbl Beero Koutpoutubie oOpa3oBaTe/ibHbIE
padoThI pecypebi
1 Hccirenosanne (byHKHHfI ¢ 22 1 https://resh.edu.ru
MTOMOIITBIO TTPOU3BOTHOM
2 [TepBooOpazHas 1 UHTETPa 12 1 https://resh.edu.ru
I'paduxu
TPUTOHOMETPHYECKUX
3 GbyHKIUH. 14 1 https://resh.edu.ru
Tpuronomerpuueckue
HEPaBEHCTBA
Hppauunonansusle,
4 TOKA3ATENLHDIC H 24 1 https://resh.edu.ru
norapupMuUecKue
HEpaBEHCTBA
5 KomruiekcHbie uncna 10 1 https://resh.edu.ru
6 HartypanbHble U 11es1ble yncia 10 1 https://resh.edu.ru
Cucrembl paluoOHaIbHBIX,
UppaIOHATEHBIX
7 MOKa3aTeIbHBIX U 12 1 https://resh.edu.ru
JoTapu(PMUIECKUX
YpaBHEHUU
8 3amaun ¢ mapameTpamMmu 16 1 https://resh.edu.ru
9 Hosropenme, 0606H.IGHIEG, 16 2 https://resh.edu.ru
CHCTEeMaTH3alus 3HAHUH
OBUIEE KOJIMYECTBO YACOB 136 10
I10 TTIPOTPAMME
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