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IHHOACHUTEJBHASA 3AIINCKA

VY4ebnbiii Kypc «Anredpa u HadaJla MaTEMaTHIECKOTO aHAIM3a SBIISICTCS OTHUM
U3 HambOoJee 3HAYUMBIX B MPOTPAMME CPEIHEro OOIIero 0O0pa3oBaHUs, MOCKOJIBKY, C
OJTHOM CTOPOHBI, OH OOECHEeYMBAET MHCTPYMEHTAJIBHYIO 0a3y Uil HM3y4yeHUs BCeEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JpYrol CTOpPOHBI, (POPMHUPYET JOrMYECKOE MU
abCTpakTHOE MBIIINIEHHE OOYYalomMXCsl Ha YPOBHE, HEOOXOAWMOM MJii OCBOCHHS
uH(POPMATUKH, OOIIECTBO3HAHMWS, HMCTOPUHU, CIOBECHOCTH W JAPYTUX IUCHHUILUIMH. B
pamMKax JaHHOTO y4eOHOTO Kypca 0OydarolIuecs: OBIaIeBal0OT YHUBEPCAIBHBIM S3BIKOM
COBPEMEHHOM HayKu, KOTOpass (OpMYJIUpPYET CBOU IOCTUKEHHS B MaTeMaTUYECKOU
dbopme.

VY4eOHbIi Kypc anreOpbl U Hadaa MaTeMaTHYECKOTO aHaIN3a 3aKJIablBaeT OCHOBY
JUIA YCTEIIHOTO OBJAACHHS 3aKOHAMH (U3WKH, XUMHH, OWOJOTHUH, MOHUMAHUS
OCHOBHBIX TEHICHLIMH pa3BUTHUSI DKOHOMUKH M OOIIECTBEHHOH >XM3HH, MO3BOJISET
OPUEHTHPOBATbCS B COBPEMEHHBIX IUQPPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO UCIOJb30BaTh UX AJIs lajdbHEHUIIEro oopa3oBaHus U B TOBCEIHEBHOMN KU3HU.
B 10 xe Bpems oBnaseHHe aOCTPAKTHBIMU W JIOTUYECKH CTPOTMMH KOHCTPYKIUSIMU
anreOpbl 1 MaTEeMaTUYECKOTO aHAM3a Pa3BUBAECT YMEHHE HAXOAWUThb 3aKOHOMEPHOCTH,
00OCHOBBIBaTh HMCTUHHOCTb, JIOKa3bIBATh YTBEP)KIEHUS C MOMOIIBI0 HHAYKLUUU U
paccyxaarb  JEAYKTHBHO,  MCIOJb30BaTh  OOOOLIEHME U  KOHKPETHU3alUIO,
abcTparupoBaHue U aHAJIOTHIO, (POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBILIUICHHUE.

B xome wm3ydenms ydeOHOro Kypca «Anredpa ¥ Hadala MaTEeMaTHYECKOTO
aHanM3a» OoO0ydYaromyecss MOJMy4YaloT HOBBIM ONBIT pEIIeHHS NPUKIATHBIX 3a/ad,
CaMOCTOSITEJIBHOIO ITOCTPOCHUS MATEMATUYECKUX MOJECIIEN peanbHbIX CHUTYaLUi,
MHTEPIPETALNN TIOJYYECHHBIX PEIICHHUM, 3HAKOMSTCS C MPUMEPaMH MAaTEMaTUYECKHUX
3aKOHOMEPHOCTEN B IIPUPOJIE, HAYKE U UCKYCCTBE, C BBIAAIOIMMUCA MAaTEMATHYECKUMHU
OTKPBITUAMH U UX aBTOPAMH.

VY4eOHbI Kypc o0nazaeT 3HAuYUTENbHBIM BOCIUTATENIBHBIM IOTEHIIMAIIOM,
KOTOpBIA  peanu3yercs Kak 4epe3 ydeOHbI MaTepuan, CHocoOCTBYIOLIMIA
(GOpMHPOBAHHIO HAYyYHOTO MHPOBO33PEHHUSA, TaK U uepe3 creuupuky ydeOHOM
NEeATENbHOCTH,  TpeOYyIOmEe  MPOJOJDKUTENBbHOM  KOHLEHTpAaUUMW  BHUMAaHUSA,
CaMOCTOSITEIIbHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 34 MOJyYEHHBIN pPE3yJIbTAT.

B ocHoBe Meronuku oOyueHus aareOpe M HadajaM MaTeMaTHYECKOro aHajiu3a
JEKUT AESITEIbHOCTHBIN NMPUHIUI 00YUYEHHUS.

B ctpyktype ydueOHOTO Kypca «Anrebpa m Havajla MaTeMaTHYECKOTO aHAIIM3a»
BBIJICTIEHBI  CIEAYIOIIME  COJEPKATEIbHO-METOAMYECKHE  JuHuUU: «Yucna w
BbUnCHeHUs», «DyHkmmu u Tpadukm», «YpaBHEHUS W HepaBeHCTBa», «Hauama
MaTeMaTU4YeCKOro aHajin3ay», «MHOXecTBa U JIOTHKa». Bce OCHOBHBIE COAEPKATEIBHO-
METOJUYECKHE JIMHUU H3Y4aroTCsl Ha NPOTSHKEHMM JIBYX JIeT OOy4eHHs Ha YPOBHE
cpemHero o6mero oOpa3oBaHUs, €CTECTBEHHO IOTMONHSS IPYT Jpyra W MOCTEIEHHO
HAChIIAsICh HOBBIMM TeMaMu U pasaenamu. J(aHHbIA ydeOHBId Kypc sBIsETCA



UHTETpaTUBHBIM, IOCKOJBKY OOBEAMHSET B ce0e coaepKaHHE HECKOJIbKUX
MaTeMaTUYECKUX JUCLUIUIMH, TaKUX Kak anreOpa, TPUrOHOMETPHs, MaTeMaTU4YECKHM
aHalu3, TEOpUs MHOXKECTB, MaTeMaTW4ecKas JIoTMKa W apyrue. Ilo mepe Toro kak
oOyuyaromuecs: OBJIaZieBalOT BCE Oosiee MIMPOKUM MaTeMaTHYECKUM ammapaToM, y HUX
MOCJIeIOBAaTEIbHO  (OpMUPYETCSI M COBEPILUEHCTBYETCS  yMEHUE  CTPOUTH
MaTEMaTUYECKYI0 MOJIEIb PEaJbHOM CUTYyallMd, IPUMEHATh 3HAHUS, ITOJYUYEHHBIE ITPU
U3y4YE€HUU Y4YeOHOro Kypca, Uil PEIIEHUS CaMOCTOSITENIbHO COPMYIUPOBAHHOM
MaTeMaTUYECKOU 3a7]a4M, a 3aT€M UHTEPIPETUPOBATh CBOM OTBET.

ConepxarenpHO-MeTOAMYECKAsT JHMHUSA «YHMCIa W BBIYMCIEHUS» 3aBEpLIACT
dbopMHpOBaHNE HABHIKOB HCIIOJIB30BAHUS JEHCTBUTENBHBIX YHCET, KOTOpOE OBLIO
HA4YaToO Ha YPOBHE OCHOBHOro oOmiero oOpazoBaHus. Ha ypoBHe cpenHero o6iero
oOpa3oBaHusl 0co00oe BHUMaHHUE yaensercss (OpPMUPOBAHUIO HABBIKOB PallMOHAIbHBIX
BBIYHCIICHHUH, BKIIOYAIONINX B ce€0sl MCIONb30BAHUE PA3IMYHBIX (OpPM 3amucH 4ucia,
YMEHUE JIeJlaTh NPUKUAKY, BBIIOJHATh NPUOIMKEHHBIE BBIYMCICHHUS, OLEHUBATH
YUCJIOBBIE BBIPAXKEHUS, paboOTaTh C MaTEeMaTHYECKMMHM KOHCTaHTaMH. 3HaKOMbIE
00y4aroIuMCcsl MHOXECTBA HATypaJbHBIX, LIEJbIX, PAllMOHANbHBIX U JEHCTBUTEIBHBIX
YKCEN AOTOIHAIOTCS MHOKECTBOM KOMILUIEKCHBIX YUCEN. B KaKI0M M3 3TUX MHOXKECTB
paccMaTpuBaOTCA CBOMCTBEHHBIE €My CIELM(UUECKHE 3aJa4d U ONEPALMU: JCIICHUE
HAIEJIO, ONEPUPOBAHME OCTAaTKAaMU Ha MHOXKECTBE LEIBIX YHCEI, OCOOBIE CBOMCTBA
palMoOHaJIbHBIX M HPPALMOHAIBHBIX YHUCEN, apu(METUUYECKHE OIlepaluu, a TaKkKe
U3BJICUCHUE KOPHS HATypaJIbHOW CTENEHM Ha MHOYKECTBE KOMIUIEKCHBIX YHCEIL.
brmaromapss mocnenoBaTeIbHOMY pACIIMPEHUIO Kpyra MCIOJb3YEMBIX YHCEI U
3HAKOMCTBY C BO3MOYKHOCTSAMHM HMX NPUMEHEHMS I PELICHMS pa3IMYHbIX 3a7a4
dbopMupyercsi TpencTaBIeHHE O EIUHCTBE MaTEeMAaTHKH KaK HaykKu M €€ poid B
INOCTPOCHUU MOJIENIE peaJbHOro MHpa, IIUPOKO HCIONB3YIOTCS 0000IIeHHe U
KOHKpETH3aLUs.

JIuHna «YpaBHEHHST W HEPABEHCTBA» pPEAIM3YETCd HA TMPOTSIKEHHH BCETO
o0y4yeHMsI Ha YpOBHE CPEIHEro OO0IIero oO0pa3oBaHMsl, MOCKOJIBKY B KaXJI0M pasjese
IIporpaMmel IIPEAYCMOTPEHO pEILICHWE COOTBETCTBYIOIIMX 3anad. B pesyibrare
oOydaroluecss OBJAJEBAIOT PA3NUYHBIMU METOAAMM  PELIEHUS palMOHAaJbHbIX,
UppalMOHAJIbHBIX, TOKAa3aTeNIbHbIX, JOrapu(PMUUECKUX U TPUTOHOMETPUUYECKUX
YPaBHEHMH, HEPABEHCTB M CHCTEM, a TAaKXKE 3a1ad, COJEpkKAIIUX IapaMETPBHI.
[lomyuyeHHble yMEHHsI IIUPOKO HWCIONB3YIOTCS TMPH HCCIACIOBAaHUU (DYHKIMNA C
IOMOIIBIO NTPOU3BOJHOM, ITPU PEIIECHUU NPUKIAIHBIX 3a1a4 M 3a7a4 Ha HaXOXKICHUE
HauOoONbIINX M HAUMEHbIIUX 3HaueHuUM ¢(yHKuuu. JlaHHasg copepKaTenbHast JHHUS
BKJIIOUaeT B ce0s Taxke (GOpMUPOBaHHWE YMEHHUH BBITIOJHATH PacuéThl MO (GopMmyiam,
npeoOpa3oBaHMs  palMOHANbHBIX, HMPPALMOHAIBHBIX W  TPUTOHOMETPHUYECKHX
BBIPOKECHHI, a Take BBIPAXEHH, coAep)Kalllux cTeneHu U Jiorapudmsl. braromaps
U3YyYEHUI0 alreOpaudyeckoro Marepuaja I[pPOUCXOIUT JalbHEWIIee pa3BUTHE
QJITOPUTMUYECKOI0 U a0CTPAKTHOTO MBILUIEHUSI 00yJaromuxcs, (GOpMUPYIOTCS HABBIKU
JICNYKTUBHBIX PAacCyXACHUH, pabOThl C CHUMBOJBHBIMH (OpMaMu, TMPEACTaBICHUS



3aKOHOMEPHOCTEM M 3aBUCUMOCTEH B BHJAE pABEHCTB U HepaBeHCTB. AusreOpa
npeiaraeT 3pPeKTUBHbIE HHCTPYMEHTHI JISl PELICHUS IPAKTUYECKUX U €CTECTBEHHO-
HAy4YHBIX 3a/a4, HaIJIAIHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KakK A3bIKa HAyKH.

CopnepxarenpHo-Metoauyeckass JauHUA  «DyHKIMM W rpaduKu»  TECHO
MEPEIUIETAECTCS C APYTUMH JIMHUAMH Y4E€OHOr0O Kypca, MOCKOJbKY B KAKOM-TO CMBICIIE
3a1a€T  TOCJIENOBATENIBHOCTh  M3Y4Y€HUs  Mmarepuana. l3yyeHue  creneHHOW,
MOKa3aTeJbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUYECKUX (PYHKLHUN, UX CBOMCTB U
rpaduKoB, HCHOJb30BAaHUE (YHKIMNA A7 pemIeHHus 3aJad U3 JAPYTuX y4eOHBIX
IIPEAMETOB U PEATIbHOM KU3HU TECHO CBS3aHO KAaK C MAaTEMAaTHUYECKUM aHAIU30M, TaK U
C pelieHrueM ypaBHEHUH W HepaBeHCTB. [Ipm 3TOM OoOmbIIOe BHUMaHUE YIESETCS
(GOpMHPOBAHHUIO YMEHHUs BBIpaXaTh (opMyJaMU 3aBUCUMOCTH MEXAY pa3IMuHbIMU
BEJIMUMHAMU, UCCIIEOBAaTh IOJyYeHHble (YHKLIMH, CTPOUTh HX rpaduxu. Matepuan
ATOM CONEPKATEIILHON JINHUY HALEJIEH HAa PA3BUTHE YMEHUM U HABBIKOB, TO3BOJIIOIINX
BBIP2XXaTh 3aBUCUMOCTH MEXJy BETUYMHAMU B Pa3NIUYHON (opMe: aHATUTHYECKOH,
rpaduueckoil u cioBecHOU. Ero nzydenune crnocoOCTBYET pa3BUTHIO aJTOPUTMUYECKOTO
MBILLUIEHUS, CHOCOOHOCTH K 00OOIIEHUIO U KOHKPETU3alluH, UCTIOIb30BaHUIO aHAJIOTUH.

CopnepxarenpHass auHUsA «Hadama MareMaTnyeckoro asaiausa» IO3BOJISET
CYLIECTBEHHO PACHIMPUTH KPYr Kak MaTE€MAaTHYECKHX, TAK WM IPUKIAJHBIX 3a7]ad,
JOCTYIHBIX 00YYaIOUTUMCS, TaK KaK y HUX MOSIBISIETCS BO3MOYKHOCTh CTPOUTDH TpaQuKu
CJIOKHBIX (PYHKIMH, ONPEAENATh UX HAUOOJIbIINE U HAUMEHBIINE 3HAUE€HUS1, BBIUNUCIIATD
wiomaau GUryp u o0ObEMbI T€J, HAXOAUTh CKOPOCTH U YCKOpEHHMs poueccoB. [laHHast
COZIepIKaTeNIbHAS JIUHUSA OTKPBIBAET HOBBIE BO3MOKHOCTH ITOCTPOCHUS MATEMATUYECKUX
MOJENEN pPEANIbHBIX CHTYalMi, II03BOJISIET HAXOJWTh HAWIydllee pEHICHUE B
NPUKIAAHBIX, B TOM YHUCJIE COLMAIbHO-D)KOHOMHYECKUX, 3a7adyax. 3HAKOMCTBO C
OCHOBaMHM MAaTE€MaTHYECKOTO0 aHajii3a CIOCOOCTBYET pPa3BUTHUIO aOCTPAKTHOTO,
(OpManIbHO-IOTMUECKOTO0 M KPEAaTUBHOTO MBILUIEHUS, (OPMUPOBAHUIO YMEHHM
pacro3HaBaTh NPOSIBJICHUS 3aKOHOB MATEMAaTMKH B HAyKe, TEXHHKE M HCKYCCTBE.
OOyuaromuecs y3HaIOT O BBIJAIOUIMNXCSA pe3yJbTaTaX, MOJYyUYEHHBIX B XOJE Pa3BUTHS
MaTeMaTUKH KaK HayKH, 1 00 UX aBTOpaXx.

CopepxarenpHo-MeTOoIMYECKas JIMHUSA «MHOXKECTBA U JIOTUKA» BKJIIOYAET B CeOs
AJIEMEHTHI TEOPUU MHOYKECTB U MAaTEMAaTUYECKOU JIOTUKU. TeOopeTUKO-MHOKECTBEHHBIE
MIPEACTABIICHUS] TPOHU3BIBAIOT BECh KypC UIIKOJBHOM MAaTEMaTUKU M NIPELIAraroT
HanOoJiee YHUBEPCAIbHBIA SA3bIK, OOBEAMHSIOIIMN BCE pa3fesbl MaTEeMaTUKH U €€
OPWIOKEHUM, OHM CBSA3BIBAIOT pa3Hble MAaTEMaTHYECKUE JUCLHUILIMHBI W HX
OpujIokeHus: B eauHoe 1enoe. [1oaToMy BaKHO AaTh BO3MOYKHOCTH OOy4arolemycs
IIOHAMAThb  TEOPETUKO-MHOKECTBEHHBIM  SI3bIK  COBPEMEHHOM  MAaTEMAaTUKH W
WCIIOJB30BaTh €ro JUIsl BBIPAXKEHUsS CBOUX MBbICHEN. JIpyruM Ba)KHbIM IPU3HAKOM
MaTE€MaTUKU KaK HAYKH CJIEIyeT MPU3HATh CBOMCTBEHHYIO €l CTPOrocTh 0OOCHOBAaHUM
U CIEJOBAHUE ONPENCIEHHBIM NPABUIIAM IOCTPOEHUS J10KA3aTENIbCTB. 3HAKOMCTBO C
AJIEMEHTaMU  MAaTE€MaTHYECKOW JIOTUKM CIOCOOCTBYET pPa3BUTUIO  JIOTMYECKOTO



MBIIIJIEHUsI OOYyYaromIMXcs, MO3BOJSET MM CTPOUTh CBOM PACCYXKICHUS Ha OCHOBE
JIOTUYECKUX TTPaBuU, (GOpMUPYET HABBIKM KPUTHUECKOTO MBIITUICHHUS.

B yuebHOM Kypce «Anredpa u Hayalla MATEMAaTHYECKOTO aHAJIN3a» MPUCYTCTBYIOT
OCHOBBl MAaTEMaTHYECKOTO MOJICIUPOBAHMsI, KOTOPBHIC MPU3BAHBI CIOCOOCTBOBATH
(hOpMHUPOBAHUIO HABBHIKOB TIOCTPOCHHS MOJENCH peajbHBIX CHUTYaIlui, WCCICAOBAHUS
ATUX MOJENed C TMOMONIbI0 anmapara aiaredpbl M MaTeMaTH4ecKOro aHaju3a,
UHTEPIIPETAlUN TTOJTYYEHHBIX pPE3yJIbTaTOB. Takue 3aJaHusl BIUIETEHbI B KaXKIbId U3
pa3lieoB IPOrpaMmbl, IOCKOJBKY BEChb MaTepHall Y4eOHOro Kypca MIHPOKO
UCTIONB3YeTCsl ISl pEIICHWs TPUKIAIHbIX 3anad. [lpu  permieHun  peanbHbBIX
MPAKTHYECKHX 33/a4 00ydJarorecs pa3BuBaloT HabI0aTeIbHOCTh, YMEHNUE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCsi, HCIOJb30BaTh AaHAJIOTHIO, 00001aTh U
KOHKpPETHU3UPOBaTh mpobsiemy. JlesTenbHOCTh MO0 (OPMUPOBAHUIO HABBIKOB PEIICHUS
NPUKIAAHBIX 337a4 OPraHU3yeTcs B NPOLECcCe M3YYEHHs BCEX TeM Y4YeOHOro Kypca
«AnreOpa 1 Hayasla MaTeMaTUYECKOTO aHATTu3ay.

Ha usydyenue yueOHOro Kypca «Anredpa u Havaja MaTEMaTUYECKOTO aHaIU3a»
orBonutcsa 272 vaca: B 10 kiacce — 136 yacoB (4 yaca B Hegenmo), B 11 kmacce — 136
4acoB (4 4yaca B HEJIETIO).



COIAEPKXAHUE OBYUYEHUA

10 KITACC

YucJia v BIYMCICHUA

PanmonaneHpie  yucna. OOBIKHOBEHHbIE U JAECSITUYHBIE JApOOH, TMPOIEHTHI,
OeckoHeuHble nepuoanueckue Apoou. [Ipumenenne apodei n NPOUEHTOB Uil pEelICHUs
MIPUKJIAIHBIX 33/1a49 U3 PA3JIMYHBIX OTPACIIEV 3HAHUU U PEAIBHOW KU3HU.

JlelicTBuTEeNnbHBIE  4ucha.  PalnmoHanmbHblE W HPPALMOHAIBHBIE  YHCIA.
ApudmeTndeckre onepanuu ¢ IeHCTBUTEIBHBIMU YHCIaMU. MOIynb AEHCTBUTEIHLHOTO
qucia U ero cpoiictra. [IpubnuxEHHbIe BEIUUCIEHUS, PABUIIA OKPYTIICHUS, IPUKUIKA U
OLICHKA pe3yJIbTaTa BIYUCIICHUN.

Crenenb ¢ uenbiM nokaszareneMm. bunom Herorona. Mcnonp3oBanue moaxonasiien
dbopMbI 3ammMcH ACHCTBUTENBHBIX UWCEN JUIA pEIICHUS MPAKTUYECKUX 3anad U
IIPEICTABJICHUS JAHHBIX.

ApudmeTrueckuil KOpeHb HaTypajIbHON CTENEHU U €r0 CBOMCTBA.

CreneHp ¢ pauuMOHAIBHBIM IIOKAa3aTeJieM M €€  CBOWCTBA, CTENEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapupm umcna. CaoiictBa norapupma. JlecsTuuHble U HATypasbHbIC
norapu@Msl.

CuHyCc, KOCHHYC, TaHI€HC, KOTAHI€HC YHUCJIOBOTO apryMeHTa. ApKCHUHYC,
aAPKKOCUHYC M apKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxzaecTBa U TOXIECTBEHHBIC MPeOOpa3oBaHUsA. YpaBHEHHE, KOPEHb YPaBHEHHS.
PaBHOCUIIBHBIE  ypaBHEHUs UM ypaBHEHUA-CICACTBUs. HepaBeHCTBO, pellieHue
HEPAaBEHCTBA.

OCHOBHBIE METOABl PELICHUS MLENbIX W JIPOOHO-PAMOHANBHBIX ypaBHEHUH W
HEpPABEHCTB. MHOTOUYIEHBI OT OJJHOM NEPEMEHHOM. JleleHrne MHOTOWwIeHa HA MHOTOWICH
c octatkoM. Teopema be3zy. MHorousnensi ¢ nensiMu ko3 dunmentamu. Teopema Buera.

[IpeoOpazoBaHus UUCTOBBIX BHIPAKEHUM, COACPKAIIUX CTEIIEHU U KOPHHU.

Uppaunonaneubie ypaBHeHUs. OCHOBHBIE METOAbl PEUICHUS HPPALUOHAIBHBIX
YpaBHECHUM.

IlokazarenbHble  ypaBHEHHs. (OCHOBHBIE METOABI PEUIEHUS ITOKA3aTEJbHBIX
YPaBHEHUN.

[IpeoOpa3oBaHue BbIpaXXEHU, COEPKALUX JOTapU(PMBI.

Jlorapupmuueckue ypaBHeHUS. OCHOBHBIE METOJIbI PEIICHUS JOTapuMUUECKUX
YpaBHECHUM.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbI. IIpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIpAXECHUMN. PerieHne TpuroHoOMEeTpUuIeCKuX YpaBHEHUN.

Pemienne cucreM JMHEMHBIX YypaBHEHHMH. Marpuna CHUCTEMBI JIMHEWHBIX
ypaBHeHUH. OnpenenuTenb MaTpuilbl 2X2, ero reoMeTpuYeCcKUi CMBICT U CBOMCTBA,



BBIYUCJICHUE €T0 3HAYCHHUs, IPUMEHEHHUE OIPEHCIUTENs [ PELICHUS CHUCTEMBI
JMHEHHBIX ypaBHEHUM. PelleHne npukiaaHbX 3a4ad ¢ MOMOIIBIO CUCTEMBI JTMHEHHBIX
ypaBHeHMM. HMccrnenoBaHue IIOCTPOCHHOM MOJEIM € IIOMOLIBIO  MaTpul] W
ONPENECTUTEIICH.

IlocTpoeHne MareMaTUYECKUX MOJEIEW pPEAIbHOM CUTyalMd C TOMOILIBIO
ypaBHEHUN W HepaBeHCTB. [IpuMeHeHHe ypaBHEHUWH W HEPAaBEHCTB K PEIICHHIO
MaTeMaTUYECKUX 3a1a4 U 33/1a4 U3 PA3IMYHBIX 00JIacTell HAYKU U PEaIbHOM KU3HU.

DOyHKUMU ¥ rpaGuKHn

Oyukumst, crnocodsl 3amanus (GyHKUMKM. B3amMmHO oOpaTtHbIE  (YHKITHH.
Komnozumus pynkumii. I'padux Qynkumm. SnementapHsie npeoOpa3zoBaHus rpadukos
(yHKITUH.

OOnacTh ompeneiaeHuss U MHOXKECTBO 3HaueHuM QyHkiuu. Hymum QyHkmm.
[TpomexyTku 3HaKonmocTosiHcTBa. UYETHble M Heu€THble (QyHKuuu. I[lepuoamyeckue
bynkun. [IpomMexxyTkn MOHOTOHHOCTH (YHKITMH. MaKCUMyMbl I MUHUMYMBI (DYHKIIHH.
Haubonbiee n HauMeHblee 3HaueHNs (PyHKIUN Ha IPOMEKYTKE.

JluneiiHasi, KBagpaThyHass U JApOOHO-TMHEMHAass (YHKUUU. DIJIEMEHTapHOE
UCCJIEJOBAaHUE U TIOCTPOCHUE UX IPa(pUKOB.

CrenenHass (QyHKUUsi C HAaTypaJbHbIM M LENbIM MoOKa3aTeineM. EE cBoiicTBa u
rpaduk. CBoiicTBa u TpaduK KOPHS N-Of CTEMEHU Kak (PYHKIHH OOpaTHOM CTEMEHHU C
HaTypaJbHBIM I10Ka3aTeJIEM.

[loxazarenpHass u JnorapupmMuyeckas (yHKUMH, HUX CBOWCTBA M TIpadUKu.
Hcnonp3oBanne rpadmkoB GyHKINN I PEIICHUS] YpaBHEHUI.

TpuronomeTrpuyeckasi OKpy>KHOCTb, OMpPEEICHHE TPUTOHOMETPUIECKUX (PYHKITHI
YUCJIOBOTO apryMEHTA.

@OyHKIMOHANbHBIE 3aBUCHMOCTH B pealbHbIX Ipoleccax M sBieHusX. ['paduxu
peanbHBIX 3aBUCUMOCTEM.

Hayajia MaTeMaTH4eCKOro aHaIM3a

ITocnemoBaTenbHOCTH, CIIOCOOBI  3amaHus  IOCJenoBaTenbHOCTEH. Merton
MaTeMaTU4eCKOM WHAYKUMHA. MOHOTOHHBIE W OIpPaHUYEHHBIE I10CJIEIOBATEIBLHOCTH.
HcTopusi BO3HUKHOBEHUSI MaTEMaTUYECKOTO aHAJIM3a KaK aHalin3a OECKOHEUHO MaJlbIX.

ApudmeTrnueckas U TreoMeTrpuueckas mnporpeccuu. beckoHeuHo yObIBaromiast
reomerpuyeckas mnporpeccus. CymmMa O€CKOHEYHO YOBIBAIOIIEH TI'€OMETPUUYECKON
nporpeccuu. JIMHEWHBIM M JKCIIOHEHIUANbHBIM pocT. Yucno e. dopmyrna CIOXKHBIX
IPOLICHTOB. Mcrionp30BaHue MPOTPECCUM Ul PELICHUs pealbHbIX 3a1ay IIPUKIIAIHOIO
Xapakrepa.

HenpepriBHble QyHKIMH W uX CBoMcTBAa. TOUYKM paspeiBa. ACUMOTOTHI IpaduKoB
¢bynkuii. CpoiicTBa (DyHKUMHA HEMpPEpBHIBHBIX Ha OTpe3ke. MeToj HMHTEpBalIOB IS
penieHus: HepaBeHCTB. lIprMeHeHue CBOWCTB HENPEPBIBHBIX (PYHKUMUWA IJI pELICHUs
3a/1ay.



[lepBass um BrOpas mnpousBoaHble (yHKUMU. OnpenerneHue, reOMETPUUYECKUH U
(u3MYeCcKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTelbHON K TpaduKy (QyHKIIUU.

[IpousBoanbie snemMeHTapHbIX (yHKIMA. [IpousBomHas CyMMbI, TpPOU3BEACHUS,
YaCTHOTO M KOMITO3ULIUU (DYHKITUH.

MHoxecTBa M JIOTHKA

MHO»XeCTBO, onepauuy HaJl MHOXECTBAMHU M MX CBOWCTBA. J(narpammbl Ditnepa—
Benna. IIpumeHeHnEe TEOPETHKO-MHOKECTBEHHOI'O aIllapara JUisl OMMCAHUS PEealbHBIX
MIPOLIECCOB U ABJICHUM, TPU PELIECHUH 3a/1a4 U3 JPYIUX Y4eOHbIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MaTEeMaTHYECKOTO OOBEKTa, CIEICTBUE,
J0Ka3aTeNIbCTBO, PABHOCHJIbHBIE YPABHEHHUS.

11 KJIACC

Yucia v BLIYHCTEHHUS

Hatypanbnble u nensle yncna. [lpuMeHeHne Npru3HaKoB JEIMMOCTH LEJIbIX YHCEI,
HanOonbIMi 0O aenurensd (nanee — HOJl) u Hanmensliee ol1iee KpaTHoe (J1anee —
HOK), ocraTkoB o Mmoay:mto, anropurMa EBkiuaa 1uist perieHus 3a/1a4 B LEJIbIX YnCIax.

KommiekcHpie umcna. Anredpanyeckas W TPUTOHOMETpHYECKass (OPMBI 3aIHUCH
KOMIUIEKCHOTO 4Hcna. ApudMeTrndeckue oOmnepanuu ¢ KOMIUIGKCHBIMU —YHCIaMH.
N300paxkeHne KOMIIEKCHBIX YHCENl Ha KOOpAMHATHOM miockoctu. @opmyrna Myaspa.
Kopuu n-oif crenenn U3 KOMIUIEKCHOTO uncia. [IpruMeHeHne KOMIUJIEKCHBIX YMCeN IS
penieHus (U3NIeCKUX ¥ TEOMETPHUUECKHX 3a7ad.

YpaBHeHus U HEPaBeHCTBa

CucremMa M COBOKYITHOCTh YPaBHEHH M HEPaBEHCTB. PaBHOCHIIbHBIE CHCTEMBI H
CUCTEMBI-CIIeZICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTt6op KOpHE TPUTOHOMETPUUECKUX ypaBHEHUI C MOMOLIBIO
TPUTOHOMETPHUECKOH OKPYKHOCTH. PelieHne TpuroHoMeTpuiecknx HepaBeHCTB.

OCHOBHBIE METOIBI PEIICHUS TTOKA3aTENbHBIX U JIOTApU(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/Ibl PELLIEHUS UPPAIIMOHATIbHBIX HEPABEHCTB.

OCHOBHbIE METOJbl pEIIEHUST CUCTEM U COBOKYIHOCTEM pallMOHAJIbHBIX,
UppalMOHAIbHBIX, TIOKA3aTEIbHBIX U JJOTapUPMUUECKUX YpaBHEHUI.

YpaBHEHHUSI, HEPABEHCTBA U CUCTEMBI C TTApaMETPAMHU.

[Ipumenenne ypaBHEHUH, CHCTEM M HEPABEHCTB K PEIICHUI0 MaTeMaTHYECKUX
3aJa4 U 3a/1ad U3 pa3IMyHbIX OOiacTell HaAyKHM M PEaJbHOM JKHU3HM, WHTEpIpeTarys
MOJTyYEHHBIX Pe3yJIbTaTOB.

DOyHKUMU ¥ rpaGuKn

I'paduk kommosunmu ¢GyHKIUA. [eomerpuueckue o00pa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAMHATHOM MIIOCKOCTH.

Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U IPapUKU.

['padnueckue MeToabl pelieHHs] ypaBHEHU U HepaBeHCTB. ['paduueckue MeTobl
pelIeHus 3a1a4 ¢ TapaMeTpamH.



Wcnonb3oBanue rpapukoB QYHKIUM JUIsI  HCCIENOBAaHUS  IMPOLIECCOB U
3aBHUCHUMOCTEH, KOTOpbI€ BO3HHMKAIOT NpPHU PpEUIeHMM 33aJad U3 JAPYyrux Y4eOHbIX
IPEAMETOB U PEaJIbHOMN KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaIM3a

[IpuMeHeHre NPOU3BOJHON K HCCIEIOBAaHUIO (YHKIMA HAa MOHOTOHHOCTH U
sKcTpeMyMbl. HaxokneHue HauOoOJbIIEr0 M HAMMEHBLIEro 3HAYCHUM HENpepbIBHOM
(GyHKIMH Ha OTPE3KE.

[IprmeHnenne Mpon3BOAHON T HAXO0KAEHUS HAMITYUYLIETO PEIIECHUS B TPUKIIATHBIX
3a/1ayax, AJis ONpeAeseHus CKOPOCTU U YCKOPEHUS Mpollecca, 3aJaHHOT0 (popMyIIon uiu
rpagukom.

[lepBooOpa3Has,  OCHOBHOE  CBOMCTBO  mepBooOpa3HbiX. IlepBooOpasHble
arieMeHTapHbIX pyHKuui. [IpaBuia HaxoXIeHUs IEpBOOOPa3HBIX.

WNurterpan. ['eomerpuyeckuil CMbICI HHTErpana. BelunciieHne onpeaenéHHOro
uHTerpaina no gopmyne Herotona-Jleibnuna.

[Ipumenenne uHTErpana JUisi HaXO0XKACHUS IUIOIIAJeH MIOCKUX Guryp u o0BEMOB
r€OMETPUYECKUX TEIl.

[Ipumepst  pemenut  nuddepeHMaNbHBIX  ypaBHeHH.  MaTtematuyeckoe
MOJEJIMPOBAHUE PEAIBHBIX MPOIIECCOB C MOMOIIBIO AU((hepeHInaTbHbIX YpaBHEHU .



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA YYEBHOI'O KYPCA «AJI'EBPA
1 HAYAJIA MATEMATHUYECKOT'O AHAJIN3A» (YTJIYBJIEHHBI YPOBEHD)
HA YPOBHE CPEJHET'O OBIIEI'O OBPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOW TMO3UIUHA OOYYaIoOmEerocss Kak aKTHBHOTO M
OTBETCTBEHHOTO WJIEHA POCCHUHCKOTrO O0O0IecTBa, MPEACTAaBICHUE O MATEMaTUYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SIBICHUH, MPOLEAYP TPaXKIAHCKOTO
oOmecTBa (BBIOOPHI, OMIPOCHI U IPYTO€), YMEHUE B3aUMOJEHCTBOBATH C COIMATLHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX QYHKIUSIMH H Ha3HAYCHHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCHUMCKON TPaXKTAHCKOW WICHTUYHOCTH, YBAXEHUS K
OPOILLIOMY ¥ HACTOSIIEMY POCCHUICKOW MaTEMaTHKH, LIEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUSAM POCCUMCKUX MATEMATHKOB W POCCUHUCKONM MaTEMAaTUYECKOM IIKOJIbI,
WCITOJTH30BAaHNE ATUX JOCTIKCHHUM B IPYTUX HayKaX, TEXHOJIOTHIX, c(hepax SIKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUE JIyXOBHBIX IIEHHOCTEH POCCUUCKOro Hapoja, CHOPMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEJCHHUS, CBS3AHHOTO C MPAKTHYECKUM
MIPUMEHEHUEM JIOCTUKEHUM HAyKU U JIESITEIbHOCTHIO YYEHOIO, OCO3HAHHUE JIMYHOTO
BKJIaJIa B IOCTPOCHUE YCTOWUNBOTO Oy IYIIIETO;

4) 3¢TeTHYeCKOr0 BOCITUTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKJIIOYas OCTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ay, PEIICHUH, PacCyXIeHUI, BOCIPUUMYHBOCTH K
MaTeMaTUYECKUM acIlleKTaM pa3InuHbIX BUJOB UCKYCCTBA;

5) pu3uUecKoro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh YMEHHS MPUMEHSITh MaTeMaTHYECKHWE 3HAHHUS B HHTEpecax
3I0pOBOro W 0Oe30macHOro o0Opas3a >KW3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0pOBBIO  (370pOBOE MHUTaHWE, COAJAaHCUPOBAHHBIA PEXHM 3aHATUH W OTIbIXA,
perynsapHas pusndeckass akTUBHOCTD), PU3NUECKOE COBEPIICHCTBOBAHNE TIPH 3aHATHSIX
CIIOPTUBHO-03/I0POBUTENBHOMN AEATEIbHOCTBIO;

6) Tpya10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYyZy, OCO3HAHWE IEHHOCTU TPYAOJIIOOUS, MHTEPEC K Pa3TMIHBIM
chepaM TPOPECCHOHATBHONW NEATCITLHOCTH, CBS3aHHBIM C MaTeMaTUKOW U e€
MPWIOKEHUSIMHA, YMEHHE COBEpPINATh OCO3HAHHBIA BHIOOp Oymymied mpodeccuu u
peanu30BbIBaTh COOCTBEHHBIC >KU3HEHHBIC IUIaHBI, TOTOBHOCTH M CIOCOOHOCTH K
MaTEeMaTUYeCKOMY OOpa30BaHHMIO U CAMOOOPA30BaHUIO HA MPOTSIKEHUU BCEH KHU3HU,
FOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PEIICHUM MPAKTUUYECKUX 3a/1ad MaTeMaTU4YECKOU
HaIpaBJICHHOCTH;

7) 3K0JI0OTHYECKOr0 BOCIIUTAHUS:



c(hOpPMHUPOBAHHOCTH IKOJIOTHYECKON KYJIbTYpbl, TOHUMAHUE BIMSHUS COLIMAIIbHO-
HPKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHUE TMPUPOJHONM U COIMAIBHOW Cpebl,
OCO3HaHWE TIJ00aJIBHOTO XapakTepa »SKOJOTWYECKUX Mpo0JieM, OpUEHTalus Ha
MpUMEHEHNE MaTeMaTUYeCKUX 3HAHWH I pPEeIIeHHs 3a1ad B 00JACTH OKpPYXKaromeh
Cpenpl, TUIAHUPOBAHHWE TIOCTYNIKOB W OIEHKM WX BO3MOXHBIX TIOCIEACTBUN IS
OKpYXKaloIlel Cpebl;

8) HeHHOCTH HAYYHOI0 MO3HAHUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKW W OOIIECTBEHHOW MPAKTHUKH, TOHUMAaHUE MATEeMATHYECKOW HAYKH Kak
chepsl YeIIOBEUECKON NEITEITLHOCTH, OTAMOB €€ Pa3BUTHS U 3HAYUMOCTH JJIST PA3BUTHS
[IUBUJIU3AIINH, OBJIAJICHUE SI3BIKOM MATEMaTUKH M MaTEMaTUYECKOM KYJIbTYypOH Kak
CpPEICTBOM  I[O3HAHMS  MHpPA, TOTOBHOCTb  OCYIIECTBISITh  MPOCKTHYIO U
MCCIIEIOBATENbCKYIO ICSITEIBHOCTh WHANBUTYIBHO U B TPYIITIE.

METAIIPEIMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/ibHBIC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA

ba3oBble Jiornueckue 1eMCTBHA:

BBISIBISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MATEMATHYECKUX
00BEKTOB, TOHATUH, OTHOIICHHH MEXIY MOHATHIMH, (POPMYIHPOBATH OMPEACICHUS
MOHSATUH, YCTaHABIMBATH CYIIECTBEHHBIM MPU3HAK KIACCU(DHUKAIIUU, OCHOBAHMS IS
00001IIeHNs U CPAaBHEHMSI, KPUTEPUHU TTPOBOIUMOTO aHAIN3a;

BOCIIPUHUMATh, (HOPMYJIMPOBATH U TIPEOOPA30BLIBATH CYXKICHUS: YTBEPAUTEIbHBIC
U OTpUIIATEIbHBIC, CIMHUYHBIC, YACTHBIC U OOIIKE, YCIOBHBIC;

BBISIBIIATh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBA3U W IPOTUBOPEUHS B
dakTax, JaHHBIX, HAONIONCHHWSIX W YTBEPKICHUSX, Npemaaratb KPUTCPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW Y MMPOTUBOPECUMH;

JIeJIaTh  BBIBOJBI C  HWCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHAYKTUBHBIX YMO3AKJIIOUEHUM, YMO3AKIIOUEHHUH 10 aHAJIOTUH;

MPOBOJIUTh CAMOCTOSITENIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUN
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAaUWBATh APTYMEHTAIMIO, NMPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KICHHUS U BHIBO/IBI;

BBIOMpATh CIIOCOO pelieHus y4eOHOH 3ajaun (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHusi, BIOUpaTh HanboJiee MOAXOIAIIMNA C YYETOM CaMOCTOSITEIBHO BBIJICICHHBIX
KpUTEPHUEB).

ba3oBble uccienoBarejbCKHe 1eiiCTBUS:

VCIIOJIb30BaTh  BOINPOCHI KAk MCCIENOBATEIBLCKAM HWHCTPYMEHT [IO3HAHUS,
dhopMyIHpoBaTh BOMPOCHI, (PUKCHpYIOIKE MPOTUBOpPEUHE, MPOOJIEMy, YCTaHABIMBATDH
UCKOMOE W JIlaHHOE, (OPMHPOBATH THUIIOTE3Yy, APTYMEHTHPOBATh CBOIO TO3UITHIO,
MHECHHE;



IPOBOJUTH CAMOCTOSITEIBLHO CIUIAHUPOBAHHBIA DKCIEPUMEHT, MCCIEAOBAHHUE IO
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4YEeCKOro O0O0beKkTa, sBJICHUS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMU, SIBICHUSIMH, TIPOIECCAMU;

CaMOCTOSTENILHO (OPMYIHpPOBAaTh OOOOMICHWS © BBIBOABI IO pe3yibTaTam
MPOBEAEHHOTO HAOIIOICHUSI, UCCIICIOBAHUS, OICHUBATH JIOCTOBEPHOCTH IMOTYYEHHBIX
PE3yNbTaTOB, BHIBOJIOB M 0000IIECHNUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TakkKe BbIIBUTATh
MIPEATOIOKEHHS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBIIATH JeunuThl WH(DOpMAIMK, IaHHBIX, HEOOXOMWMBIX IS OTBETa Ha
BOIIPOC U JJI pEIICHUS 3a/1auH;

BbIOMpaTh WHGOPMAIIMI0O U3 HUCTOYHUKOB PA3JIMYHBIX THUIOB, aHAJIM3UPOBATH,
CHUCTEMATHU3UPOBATh W WHTEPIPETUPOBATH MHGOPMAIMIO PA3IUYHBIX BUAOB U (hopm
MIPEACTABIICHHS;

CTPYKTYpPUpPOBAaTh HMH(POPMAIIUIO, TPEACTaBIATh €€ B Pa3IM4HbIX (opMax,
WUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HAJAE&KHOCTh MH(POPMAIMK MO CAMOCTOSTEIHHO CPOPMYIHPOBAHHBIM
KPUTCPUSIM.

KoMMyHuKaTHBHbIE YHHBepPCaIbHbIE Y4eOHbIe 1eHCTBUS

OoOmmenue:

BOCIIPUHUMATh U (POPMYJIHPOBATH CYKICHHS B COOTBETCTBHU C YCIOBHSIMHU U
[eJsIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPQKATh CBOKO TOYKY 3PEHUS B YCTHBIX U
IMMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS T10 XOJIy PEIICHUS 3aJlaud, KOMMEHTHPOBATh
MOJTYYEHHBIN Pe3ysIbTaT;

B XOJ¢ OOCYXIEHHUs 3a/laBaTh BOIPOCHI TO CYIIECTBY OOCYXKIaeMOW TEMBI,
MpoOJIEMBI, PEIIaeMON 3a/1auy, BHICKA3bIBATh WJICH, HAICJICHHBIC HA TIOWCK PEIICHUS,
COTIOCTAaBJISATb CBOM CYXIEHHUS C CYXXICHMSIMH JPYTUX YYaCTHMKOB JUajora,
0OHapy»XMBaTh Pa3IUYUEe U CXOJICTBO IMO3UIUI, B KOPPEKTHOU Gopme (popMyIupoBaTh
pa3HoTIacus, CBOM BO3PAXKEHNS,

MPEACTABISITh PE3YAbTAaThl PEHICHUS 3aadyd, SKCIEPUMEHTa, WCCIICIOBAHUSA,
MPOEKTa, CAMOCTOSITEIPHO BBIOMPATh (POpMAT BBICTYIUICHUS C Y4ETOM 3adad
IPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PerynsiTuBHbIe YHHBepPCcaJbHbIE YueOHbIE 1€l CTBUSA

Camoopranusanus:

COCTABJISITh IUJIaH, aJTOPUTM pELIEHUs 3aJadyd, BBHIOMPATH CHOCOO PpEIIEHUs C
y4€TOM HMMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBaTh U
KOPPEKTUPOBATH BAPHAHTHI PEIICHU ¢ yIETOM HOBOW MH(OPMAITHH.

CaMOKOHTPOJIb, SMOIIHOHAIbHBI HHTEJJIEKT:



BJIQJICTh HaBBIKAMU IMO3HABATEIbHOU pedIeKCHM KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUA UM MBICIHUTENBHBIX TMPOIIECCOB, WX PE3YJbTATOB, BIAAETh CIOCOOAMU
CaMOMPOBEPKH, CAMOKOHTPOJIA TMpoIlecca M pe3ysibTara pEeHieHUus MaTeMaTU4YeCKON
3a/a4H;

MPEABUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IPU PEUICHUW 3a/Jauu,
BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaWJCHHBIX OIMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHEC pe3yibTaTa IEIM W YCJIOBHSIM, OOBICHITH TMPUYUHBI
JTOCTIDKCHUSI WM HEJOCTIDKCHHSI Pe3yJbTaTOB JCATEIHHOCTH, HAXOIWUTh OIIHOKY,
JaBaTh OICHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eITeJIbHOCTD:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM U WHIAMBUIYaJTbHON
paboTHI MpH pENICHUH YYEOHBIX 3a7a4, MPUHUMATH I1€]h COBMECTHOU IEATEIHLHOCTH,
MJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW palOThI, paclpenensTh BUIb padoT,
JIOTOBApUBAThCA, OOCYXJaTh MPOIECC W pe3yJbTaT padboThl, 00001IaTh MHEHUS
HECKOJIbKHX JTIOJICH;

y4acTBOBaTh B TPYIIOBBIX ¢opmax padboTel (0OCykIeHus, OOMEH MHEHUH,
«MO3TOBBIE MITYPMBI» M HWHBIC), BBITIOJHATH CBOI YacTh PabOTHI M KOOPIWHUPOBATH
CBOM JEHUCTBUS C JPYTMMH YICHAMH KOMAaH]IbI, OIICHMBATh KA4€CTBO CBOETO BKJIaaa B
001U TPOIYKT MO KPUTEPHUAM, CHOPMYITUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

HPEAMETHBIE PE3YJIBTATBI

K xoniy oOydyenuss B 10 kJjacce oOyyaromuidcsi TOJNYYHUT CJEIYIOLTUE
MPEAMETHBIC PE3YJIBTATHI TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO Kypca
«AnreOpa 1 Hayasla MaTeMaTHYECKOTO aHATN3ay:

Yuciaa 1 BBIYUCTCHUSA:

CBOOOJHO OMEPUPOBATH TMOHSATUSMU: PAIMOHAIBHOE YHCIO0, OECKOHEYHas
nepuoaudeckas 1po0b, MPOLEHTHI, UPPAIMOHAIBHOE YHCIIO, MHOKECTBA PAllMOHATBHBIX
Y JICUCTBUTEIBHBIX YUCEI, MOJYJIb JEUCTBUTEIBHOTO YHUCIIA;

MPUMEHSTH IPOOU W MPOLEHTHI JIJIsi PELICHUs MPUKIAIHBIX 3a7a4 U3 Pa3IudHbIX
OTpacien 3HaHUM U PeaJibHOM )KU3HU;

OPUMEHSTh NPUOMMKEHHBIE BBIYMCICHUS, MPAaBUJIa OKPYIJICHUS, MPUKHUAKY |
OLIEHKY PE3yJIbTaTa BbIYUCICHNM;

CBOOOTHO OTIEPUPOBATH MOHATHEM: CTEIICHD C IIEJIBIM IMOKa3aTeIeM, UCIIOJIb30BaTh
MOAXOMANIYI0 (OpMY 3alUCH JEHCTBUTEIBHBIX YHCEN IJISi PEIICHUS MPAaKTHUCCKUX
3a71a4 U IIPEJACTABJICHUS JAHHBIX;

CBOOOJHO ONEPUPOBATH TOHATHEM: apUPMETHUECKUN KOPEHb HATypalbHON
CTETIEHU;

CBOOOTHO OTIEPUPOBATH MMOHATHEM: CTCTICHD C PAIMOHAIBHBIM MTOKa3aTelIeM;



CBOOOZHO ONEepUpoBaTh MOHATHSMM: Jorapudm uyucia, JECATHUUHBIE U
HaTypaJbHBIC JIOTAPUDMBIL;

CBOOO/JIHO ONEpUPOBATh MOHSATUSMU: CUHYC, KOCHHYC, TAaHI€HC, KOTAHI'EHC
YUCJIOBOTO apTyMEHTa;

ONEPUPOBATh TOHATHUSAMH: APKCUHYC, APKKOCHHYC M AapKTAaHIE€HC YHCIOBOTO
apryMeHTa.

YpaBHeHHs U HEPABEHCTBA:

CBOOOJHO OMEPUPOBATh TMOHATHSIMH: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHUS U YPABHEHUSI-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh  PAa3NUYHBIE METOAbl PEUICHHUs palHOHAIBHBIX W JIPOOHO-
pPalMOHAIBHBIX YPAaBHEHU, TPUMEHATh METOJ HHTEPBAJIOB ISl PELICHUSI HEPABEHCTB;

CBOOOZIHO ONEpUpOBaTh MOHATHSIMHM: MHOTOYJIEH OT OJHON IEepEeMEHHOMH,
MHOTOYJIEH C IeNbMH Ko3(uIMeHTaMnu, KOpHM MHOTOWIEHA, MPUMEHSTH JeJIeHUE
MHOT'OYJIEHa Ha MHOTOYIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera nns pemenns
3ajay;

CcBOOOJHO ONEpUPOBATh MOHATHUAMU: CUCTEMA JIMHEWHBIX YpaBHEHH, MaTpuua,
ONPENEIUTENIb MATPULBI 2 X 2 U €r0 FreOMETPUUYECKHUI CMBICI, UCIIOJIB30BAaTh CBOMCTBA
ONpPENENUTENA 2 X 2 I BBIYMCIEHUS €r0 3HAYEHWS, IPUMEHATH ONPEACTUTENMN IS
pElIeHUs] CUCTEMbl JMHEHHBIX YpaBHEHWH, MOJEIMPOBATH pPEAlbHbIE CUTYallMH C
IOMOILBIO CUCTEMBI JIMHEWHBIX YPAaBHEHMM, MCCIIEOBATh ITOCTPOEHHBIE MOJEIU C
IOMOILBIO MAaTPHUL U ONPEAEIUTENICH, UHTEPIPETUPOBATH NIOJIYYECHHBIN PE3YJIbTAT;

MCIIOJIb30BaTh CBOMCTBA JEHCTBUN C KOPHSAMU ISl Pe0Opa30BaHMs BIPAKEHU;

BBITIONHATH MPE0oOpa30BaHUs YUCIOBBIX BBIPAXEHHUM, COIEPXKAIIUX CTEHEHH C
pPalMOHAIIBHBIM [TOKA3aTEIIEM;

UCIOJIb30BaTh CBOMCTBA JOrapu@MoB Al npeoOpa3oBaHUs JOrapuPpMHUUECKUX
BBIPAKCHUN;

CBOOOJHO OMEpPUPOBaTh TOHATHUAMU: HPpPALUOHAIBHBIC, T[IOKa3aTeIbHbIE U
jJorapuMUUEcKUe YpaBHEHHs, HAXOIUTh WX PEIIEHUS C MOMOIIBI0 PABHOCHIBHBIX
NIEPEXOA0B WIIM OCYLIECTBIIAS IPOBEPKY KOPHEW;

OPUMEHATh OCHOBHBIE TPHUTOHOMETpHUUECKHE (OpMysbl [UIsl HpeoOpa3oBaHUS
TPUTOHOMETPUYECKUX BBIPAKECHUM;

CBOOOIHO OTMEPHUPOBAThH MOHATHUEM: TPUTOHOMETPUUIECKOE ypaBHEHUE, PUMEHSTh
HeoOxoaumble (OPMYJbl JJIS PEIIEHHS OCHOBHBIX THIIOB TPUTOHOMETPHUUYECKHUX
YPaBHEHU;

MOJIEIMPOBAaTh PEANbHBIE CUTYallMM Ha SI3bIKE alnreOpbl, COCTABIATh BBIPAKEHUS,
YPaBHEHMS, HEPABEHCTBA I10 YCJIOBHUIO 33Ja4l, UCCIENOBATH IOCTPOEHHBIE MOJENH C
MCIIOJIb30BaHMEM ammapara anreOps.

DOyHkumMu ¥ rpapuku:

CBOOOJHO OIEpUPOBaTh MOHATUSAMU: (YHKIUS, CIOCOObl 3aaaHus (yHKUUH,
B3aMMHO OOpaTHble (DYHKIIMH, KOMIO3UIMA (QyHKIUH, Tpaduk (GyHKIHMH, BBITOIHATH
aIIeMEHTapHbIe Mpeodpa3zoBaHus TpaduKoB QyHKIUH;



CBOOOJIHO OIEpPUpPOBaTh MOHATHUAMHU: O0JIACTh OIpPENETCHUs] U MHOKECTBO
3HaYeHUN QYHKIMH, HYJIU QYHKIUH, IPOMEXKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOZIHO  ONEpUPOBaTh MNOHATUAMU: UYETHBIE U HEUETHbIE  (YHKLUH,
nepuoAgndeckne (YHKIUU, MPOMEKYTKH MOHOTOHHOCTH (YHKIIMH, MaKCUMyMBbl U
MUHUMYMBl ~ (QYHKIMH, HauOoiblliee ¥ HaWMEHbIIeEe 3HA4YeHWE (YHKIHH Ha
IPOMEXKYTKE;

CBOOOZHO ONEpPUPOBATH MOHATHUSMU: CTENEHHass (YHKUUS C HaTypaJbHbIM U
[eJbIM TIOKa3zaTeieM, Trpa@uK CTEeneHHOW (YHKIMKW C HATypaldbHBIM U IEJIbIM
nokasareneM, Trpaduk KOpHS n-Od CTeMeHM Kak (QyHKIMH OOpaTHOW CTENEHU C
HATYypaJIbHBIM ITOKa3aTelNeM;

ONEpUpPOBaTh MOHATUSIMU: JIMHEHHas, KBaJApaTUYHas M JAPOOHO-JIIMHEHHas
(GyHKIUH, BBITIOJIHATE 3JIEMEHTAPHOE MCCIEA0BAHNE U MIOCTPOECHUE UX TPadUKOB;

CBOOOMHO OMEepUpOBaTh TMOHATHUSMHU: TIOKa3zaTeldbHass M JIorapupMuyecKas
byHKIIMM, WX CBOMCTBAa W TpadUKd, HCIONB30BaTh MX TpaduKH N PEHICHHS
YPaBHEHU;

CBOOOZIHO  OMEpUPOBATh MOHATHSMH: TPUTOHOMETPUYECKAs  OKPYKHOCTB,
OTpe/iesIeHuEe TPUTOHOMETPUUECKUX (PYHKIMI YHUCIOBOIO apryMEHTa;

MCIIOJNIb30BaTh Tpaduku QYHKIUI JJIsI UCCIEIOBAHUS MPOIIECCOB M 3aBUCUMOCTEH
IpHU PEIICHUU 3a7a4 U3 JPYTHX y4eOHBIX MPEAMETOB M pEalbHOM >KU3HH, BBHIPAKATH
(dbopMysiaMy 3aBUCUMOCTH MEKIy BETMUUHAMU;

Havyana maTeMaTH4eCKOro aHajm3a:

CBOOOJHO OMEpUPOBATH TMOHATHSIMH: apupMeTHdeckass M TeoMeTpudecKas
nporpeccusi, OECKOHEUHO yObIBaroasi reOMeTpHuYecKas MpPOTPECcCHsi, JHHEUHBIN u
HKCIIOHEHIIMATBHBIA POCT, (OpMyJia CIOXKHBIX IMPOLEHTOB, UMETh MPEICTaBICHHUE O
KOHCTAHTE;

UCIIOJb30BaTh MPOTPECCUM JUIsl PEIICHHUsS peallbHbIX 3aJad  I[PHUKIaJHOTO
XapakTepa,

CBOOOJHO OMEpUPOBATh MOHITHSIMH: MOCIEAOBATEIBLHOCTh, CIIOCOOBI 3aJaHUs
HOCJIE10BAaTEIbHOCTEN, MOHOTOHHBIE U OTPAHUYEHHBIE TIOCIIEI0BATEIbHOCTH, IOHUMATh
OCHOBBI 3apO>KJICHUSI MaTEMaTUUECKOT0 aHAJIM3a KaK aHaJIn3a OECKOHEUHO MaJIbIX;

CBOOOZIHO ONEpUPOBATHh MOHATHUSMU: HENpPEpbIBHbIE (YHKIUU, TOYKHU pa3pbiBa
rpaduka QpyHKINH, aCHMIOTOTHI Tpaduka QyHKINY;

cBOOOMHO oOmepupoBaTh MOHATHEM: (yHKIMA, HENpepbplBHAI Ha OTpE3Ke,
NPUMEHATH CBOICTBA HEMPEPHIBHBIX (DYHKIUHI IS pEeLICHUs 3a/1a4;

CBOOO/JIHO OMNEpUPOBATH MOHATUSIMU: IEpBasi U BTOPasl MPOM3BOAHbBIE (DYHKIHUH,
KacareibHas K TpaduKy QyHKIHH,

BBIYUCTIATH MPOU3BOAHBIE CYMMBI, TIPOU3BECHUS, YAaCTHOTO M KOMITO3UIIUU ABYX
GbyHKIU, 3HaTh MPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKIIHII;

UCIOJIb30BaTh T€OMETPUUYECKUN U (PUZNUYECKUI CMBICI POU3BOAHOM /JIsl PELLICHUS
3ajad.



MHosKecTBa M JIOTHKA:

CBOOO/IHO ONEPUPOBAThH MOHATUSMU: MHOKECTBO, ONIEPaLlU Ha/l MHOKECTBAMU;

UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIA aIllapar il OIMCAHUS PEabHBIX
MIPOLIECCOB U ABJICHUM, ITPU PELLIEHUH 3a/1a4 U3 APYIUX Y4eOHBIX MPEIMETOB;

CBOOOJHO OMEpUPOBATh TMOHATUSIMHU: OMNpEIEICHHE, TeopeMa, ypaBHEHHE-
CJIEICTBUE, CBOWCTBO MAaT€MaTHYECKOTr0 OOBEKTa, JOKAa3aTEeIbCTBO, PAaBHOCHIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K xonmy oOydenuss B 11 KkJjacce o0OydYalOImUNACS TOJYYAT —CIICTYIONTHE
peIMeTHBIE Pe3yabTaThl IO OTAEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO Kypca
«AnreOpa 1 Hayasla MaTeMaTHYECKOTO aHATTN3ay:

Yucsa 1 BIYUCICHHUSA:

CBOOOJIHO ONEpUPOBaTh MOHATHAMH: HAaTypajdbHOE M LIEJIO€ YHUCIO, MHOXECTBA
HaTypaJbHBIX U LEIBIX YNCEII, UCIIOIB30BaTh MPU3HAKU AEIUMOCTH Lenbix unces, HO/I
1 HOK HarypanpHBIX 4ncel 1S pEMeHUs 3a1a4, IPUMEHSTh aNropuTM EBkinaa;

CBOOO/IHO ONEPUPOBAThH MOHATUEM OCTATKA MO MOAYJIIO, 3aIIUChIBATH HATypaJlbHbIE
YKCJIA B PA3JINYHBIX TO3ULUOHHBIX CUCTEMAaX CUHUCIICHUS;

CBOOOJIHO OMNEpPUPOBAaTh MOHATUSAMH: KOMIUIEKCHOE YHCIO U MHOECTBO
KOMIUIEKCHBIX YHCEN, MPEACTaBIATh KOMIUIEKCHBIE 4YHCIa B alreOpanveckod u
TPUTOHOMETPUYECKOW (opMe, BBINONHATh ApU(PMETHUECKUE OINepauud C HUMH U
n300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OMEpPUPOBaTh TOHATHUAMU: HWPpPALUOHAIBHBIC, TIIOKa3aTeIbHbIE U
JorapuMUUecKre HEpPaBEHCTBA, HAXOIUTh UX PEHICHHUS C TMOMOIIBI0 PABHOCHIBHBIX
IIEPEX0/IOB;

OCYILECTBIISATH OTOOP KOPHEN IPU PEIIEHUN TPUTOHOMETPUUECKOTO YPaBHEHNUS;

CBOOOZIHO  ONEpUpPOBaTh  IMOHATUEM  TPUTOHOMETPUYECKOE  HEPaBEHCTBO,
OPUMEHSTh  HeoOXoaumble  (QOpMYyNbl  Afs  pEHIeHHS  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOZHO OINEpPUPOBATh MOHATHUAMU: CHUCTEMA M COBOKYIHOCTb YpaBHEHUH U
HEPABEHCTB, PAaBHOCWIBHBIE CHCTEMBl U CHUCTEMBI-CIEICTBUSA, HAXOIWUTh pPELICHUS
CUCTEMBI M COBOKYITHOCTEH pPalMOHAIBHBIX, HPPALUOHAIBHBIX, II0KA3aTEIbHBIX U
Jorapu(MHUECKUX YpaBHEHUI U HEPABEHCTB;

pemaTth paroHajIbHbIe, HPPAllMOHANBHBIC, MTOKa3aTeNbHbIe, JorapuMuueckue u
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COACPIKAILME MOLYIIN U ITapaMeTphI;

OPUMEHATh TpapUuecKre METOAbl IJsi PEIICHUs YpPaBHEHUM U HEpaBEHCTB, a
TaKXke 3a/1a4 ¢ MapaMeTPaMU;

MOJIETTUPOBATh PealIbHbIE CUTYAaIlMH Ha SI3BbIKE alreOphbl, COCTABIATH BBIPAKCHUS,
YPaBHEHMS, HEPABEHCTBA M HX CHUCTEMbI II0 YCJIOBUIO 3aJadyM, HCCIEI0BATh
IOCTPOEHHBIE MOJEIU C HCIIOJIB30BAHMEM anmnapara ajireOpbl, MHTEPIPETUPOBATDH
NOJIyYEHHBIA PE3YNIbTAT.

DOyHkumMu ¥ rpapuku:



CTPOUTh TpapUKU KOMIIO3ULMU (PYHKIMA C TOMOILBIO  DJIEMEHTapHOTO
UCCIIEZIOBAHUS U CBOMCTB KOMITO3ULIUU ABYX (DYHKIIHIA;

CTPOUTH I'€OMETpUUYECKHE O0pa3bl YpaBHEHUI M HEPABEHCTB HAa KOOPAMHATHOMN
MJIOCKOCTH;

cBOOOIHO OTIEPUPOBATH MOHATUSAMU: TPA(UKH TPUTOHOMETPHUECKUX (PYHKITHIA;

OPUMEHATH QYHKLIUU AJI1 MOJICTIUPOBAHUS U UCCIIEI0BAHUS PEATIbHBIX MPOIIECCOB.

Havyana maTeMaTH4eCKOro aHaJm3a:

MCIIOJIb30BaTh MPOU3BOJHYIO ISl MCCIEAOBaHUS (PYHKIMU Ha MOHOTOHHOCTh U
AKCTPEMYMBI;

HAaXOAUTh HauWOOJbIIee W HAUMEHbIIEE 3HAUYeHUs (YHKIUU HEMPEPHIBHOM Ha
OTpE3KE;

UCIIOJIB30BaTh IPOU3BOAHYIO JUISI HAXOXKIACHUS HAWIY4YIIEro peleHus B
NPUKIAAHBIX, B TOM YHUCJE COLMAIbHO-3KOHOMUYECKHX, 3ajavax, JJIg ONpeneseHus
CKOPOCTH U yCKOPEHUS Mpoliecca, 3aJaHHoro (Gopmynon wim rpaduxkom;

CBOOO/JIHO ONEPUPOBATH MOHATUSMU: MEPBOOOpA3HAasi, ONpEACNEHHbIH HHTErpal,
HaxXoAUTh NEPBOOOpa3HbIE AJIEMEHTApHbIX (YHKUMH M BBIUUCIATH HHTErpana 1o
dhopmyne Herotona-JleiOnma;

HAXOAUTh IJIOIIAAN IJIOCKUX (GUTYP B 0OBEMBI TEJI C TOMOIIBI0 HHTETPAa;

MMETh TMpPEACTaBICHUE O MAaTeMAaTHYEeCKOM MOJEIMPOBAHUM Ha IpUMEpe
cocTaBiieHUs nuppepeHnanbHbIX YpaBHEHNH;

pemiaTh INPUKIAAHBIE 3aJadyd, B TOM YHCIE COLMAIBHO-DKOHOMHYECKOTO U
(bu3MYECKOTO XapaKkTepa, CPeCTBAMU MAaTEMAaTUYECKOTO aHATN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposnbie)
n/n NPOrpaMMblI Bcero Konrponbvie  IpaxTiieckie o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
MHokecTBO NeHCTBUTENBHBIX YHCE.
1 MHorounensl. PannonanbHble ypaBHEHUS U 24 |
HepaBeHCTBA. CHCTEMBI IMHENHBIX
YpaBHEHUU
) Oyukuuu u rpaduxu. CrenenHas QyHKIUS C 12 |
LEJIBIM TOKa3aTelleM
3 Apudmernueckuii KOpeHb N-0il CTENEHH. 15 1
Hppanuonaibuble ypaBHEHUS
4 [Toka3zatenpHast pynkius. [lokazaTenbHble 10 1
YPaBHEHHUS
5 Jlorapudmuueckas GyHKUIHS. 18 |
Jlorapudmuueckue ypaBHEHUS
6 TpuronomeTpuyecKkue BbIpaXKeHUs U 2 |
ypaBHEHUS
7 ITocnenoBaTenbHOCTH U IIPOTPECCUM 10 1
8 HenpepsiBabie pyukiuu. [IponsBoanas 20 1
9 [ToBTOpeHnue, 06001IeHNE, cCUCTeMaTH3aIUs 5 )
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KITACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposwbie)
n/n NPOrpaMMblI Bcero Konrponeuie  Ipaxtisecke o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
| HccnenoBanue GyHKIHI C TOMOIIIBIO 2 |
IIPOU3BOTHOM
2 [lepBooGpa3Has 1 UHTErpa 12 1
3 ['paduku Tpuronomerpuueckux GyHKIUH. 14 1
TpuronomeTpuueckrne HEpaBeHCTBA
4 WppannonanbHble, oKkazareiabHble U 24 |
norapu(pMUUECKIE HEPABEHCTBA
KommnekcHele uncna 10 1
Harypasibnble u niensle yncia 10 1
CucreMsl pallMOHaIbHBIX, UPPALMOHAIBHBIX
7 NOKa3aTeIbHbIX U JIOrapu(PMUIECKUX 12 1
ypaBHEHUU
8 3aa4yy ¢ napaMeTpamu 16 1
9 [ToBTOpeHue, 06001IIEHNE, CUCTEMATHU3AIIHS 16 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
NpoBEPsSIEMOro
pe3yJbTara

1

1.1

1.2

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJbHOI MPOrPaMMBbl CpeiHero 001ero odpa3oBanusi

Yucna 1 BEIUUCIIEHUSA

OHepI/IpOBaTL MNOHATHUAMMU: palMOHAJIBHOC U HeﬁCTBHTeHBHOG YHucCJio,
OOBIKHOBEHHAS U JACCATHYHAsA I[pOGL, IMPOLCHTLI

BrImmomHaTe apI/I(bMeTI/I‘leCKI/Ie onecpanuunu C pauirOHaJIbHBIMHA n
Z[eﬁCTBHTeHBHBIMH qucjiaMun

1.3

1.4

1.5

BoinonHATe npuOIMKEHHBIE BBIYMCIEHUS, MCIONb3Ys MpaBuja OKPYIJIEHMUS,
JienaTh IPUKUIKY U OLICHKY pe3yibTaTa BBIYUCICHUN

OnepupoBaTb NOHATHAMH: CTENEHb C IEJIBIM IIOKAa3aTeleM, CTaHIapTHas
dopma 3amucu JEMCTBUTENLHOTO 4YHCIA, KOPEHb HATYpaJbHOM CTENEHH;
UCTIOJIB30BaTh MOIXOAAUIYI0 (opMy 3amuicH JEHCTBUTENBHBIX YHCEN JUIS
peueHus MPakTUYECKUX 3a/1a4 U IIPEICTABICHUS TaHHBIX

OnepupoBaTh MOHITUSIMU: CUHYC, KOCHHYC M TaHT€HC MPOU3BOJILHOTO YIJIa;
UCIIONIb30BAaTh  3alMCh  MPOM3BOJILHOTO  yrjia  4Yepe3  oOpaTHBIE
TPUTOHOMETpHUYEcKHe (PyHKINN

YPaBHeHI/IH 1 HCPAaBCHCTBA

2.1

2.2

23

OniepupoBaTh MOHSATHUAMU: TOXKJECTBO, ypaBHEHUE, HEPABEHCTBO, IIEJIOE,
palMOHAIbHOE, UppalMOHAIbHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPaBHEHUE
BrImonHsATe mpeoOpa3oBaHUs TPUTOHOMETPUYECKUX BBIPAKEHUNW U pellaTh
TPUTOHOMETPHUYECKHUE YPAaBHEHUS

BoinonHsATe npeoOpa3oBaHMs LENbIX, PAlMOHAIBHBIX W HMppalMOHAIbHBIX

BBIpQXEHU U pelmaTh OCHOBHBIE THIIBI LETBIX, paIlMOHAIBHBIX U
UPPALMOHATIFHBIX YPaBHEHHUI U HEPABEHCTB

24

2.5

[IpuMeHATH ypaBHEHHsI U HEPABEHCTBA /I PEIICHUS MAaTEMaTUYECKHUX 3a]a4
¥ 3aJ1a4 U3 pa3IMuHbIX o0acTell HayKH U peabHOM KU3HU

MOI[eJ'II/IpOBaTL pC€ajlbHbIC CHUTyallUM Ha A3bIKC anrerLI, COCTaBJIATH
BBIPAXKXCHUA, YpPAaBHCHUA, HCPABCHCTBA I10 YCJIOBHUIO 3aJadd, HUCCIICAOBATH
MOCTPOCHHBIC MOACIIN C UCIIOJIB30BAHUCM alIiapara aJIF€6pBI

OyHKIMY U TpaduKu

3.1

OmnepupoBaTh NOHATHAMH: (YHKIHUS, CHOCOOBI 3aAaHus (QPYHKIUH, OOJIACTh
OTIpeNieNIeHUs] 1 MHOXKECTBO 3HaYeHHMH (yHKIMH, Tpaduk QyHKIIUH, B3aHMHO




3.2

oOpaTHble HYHKITUH

OnepupoBaTh MOHATHAMHU: YETHOCTh U HEYETHOCTh (DYHKIIMU, HYIH (PYHKIINH,
IIPOMEKYTKH 3HAKOIIOCTOSTHCTBA

33

34

Hcnonp3oBate rpaduku GyHKIUHA U1 pelieHns ypaBHeHUN

Ctpouth W yMTaTh rpaduku JUHEHHOW (QYHKIMU, KBAAPATHUHON (PYHKIIHH,
CTeNeHHON (YHKIUH C LEIbIM TToKa3aTeeM

3.5

Ucnonp3oBare rpadpukn QyHKIUH A7 WCCIEAOBAaHUS MPOIECCOB U
3aBHCUMOCTEH TpH pEUIeHUH 33Ja4 W3 JPYruX Yy4eOHBIX TPEIMETOB U
peanbHON )KU3HU, BEIpaXKaTh GOPMYIaMy 3aBHCUMOCTH MEKAY BETHYHMHAMH

4.1

Hauana matemaTnuyeckoro aHainsa

OHepI/IpOBaTB IOHATHUAMM oCJIICA0OBAaTCIbHOCTD, apI/I(bMeTI/I‘leCKaﬂ n
TCOMCTPHUUCCKAA IIPOrpeCCUU

4.2

OnepupoBaTh MOHATHSAMH: OECKOHEYHO YOBIBalOIlas Te€OMETpUYecKas
nporpeccusi, cyMMa O€CKOHEUHO YObIBAIOIIEH T€OMETPHUUECKON IIPOrpecCuu

4.3

44

BaI[aBaTB MMOCJICIOBATCIIbHOCTHU PA3JIMYHBIMHA crocodamMu

Hcnonp30BaTh CBOMCTBA MOCIENOBATEIBHOCTEN U MPOrPECCHU JUIsl PELICHUS
peabHbIX 33a]a4 IPUKJIAJHOTO XapaKTepa

5.1

MHuoxecTBa 1 10oruKa

OHepI/IpOBaTB MOHATHUAMU: MHOXXCCTBO, OIICPAINH HAA MHOXKCCTBaAMU

52

53

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN alapar JUIsl ONMCAaHUs peabHbIX
IPOIIECCOB U SIBJICHUH, IPH PEIICHUH 3324 U3 APYTHX YIEOHBIX PEIMETOB

OHepI/IpOBaTB INOHATUAMMU: OIIpCACIICHUC, TCOpEMa, CICACTBUC,

J0Ka3aTcCJIbCTBO

11 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

1.1

1.2

IIpoBepsiemble npeMeTHBIE Pe3yJabTAThl 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTeJbLHOI MPOrPaMMBbI CpeiHero 001ero o0pa3oBaHusi

Yucna 1 BEIUUCIIEHUSA

OHepI/IpOBaTB IMOHATHUAMU: HATYPAJIbHOC, MLEJIO0C YHUCIIO; HCIOJIb30BaATh
MNPpU3HAKKU JCIUMOCTH MECJIbIX YHUCCI, PA3JI0KCHHUC YHUC]Ia Ha IPOCTLHIC
MHOXHUTCIU IJIA pCIICHUA 3a1a4

OHepI/IpOBaTB MOHATHUCM: CTCIICHDb C PAallMOHAJIbHBIM IIOKA3aTCJICM

1.3

OnepupoBaTh NOHATHAMH: JIOTapu(M UYuCIa, JECATUYHBIE U HATYpaJbHBIE
J0TapuQMbI

YPaBHeHI/IH 1 HCPpAaBCHCTBA

2.1

[IpumensaTs cBoiicTBa CcTemeHW s INpeoOpa3oBaHUsl  BBIPAXKECHUM,

ONCpHUpOBaTh MOHATHUAMHU: ITIOKA3ATCIBHOC YPABHCHHUEC H HCPABCHCTBO,




2.2

pemiaTb OCHOBHBIC TUIIBI ITOKA3aTCIIbHBIX ypaBHeHPIfI N HCPABCHCTB

BeimonHaaTe mpeoOpa3oBaHUs BBIPAKEHHH, COJEPXKALINX JOTapU(MBI;
ONEepUPOBATH MOHATUAMU: JIOTapu(PMUUECKOE ypaBHEHHE M HEpPaBEHCTBO;
pelaTb OCHOBHBIE THUIIbI JJOTApU(PMHUUECKUX YPaBHEHUN U HEPABEHCTB

23

24

2.5

HaxoauTts pemenus NpocTenInx TPUrOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHATHAMU: CUCTEMA JIMHEHHBIX YPAaBHEHHH M €€ PEILECHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUH Ul PELICHUS MPAKTUYECKUX
3a1a4

Haxoguts pemeHus NpocTENINX CUCTEM U COBOKYITHOCTEW palliOHAIBHBIX
YPaBHEHHI U HEPABEHCTB

2.6

MogenupoBaTh peanbHbIE CHUTYalldd Ha S3bIKE alNreOpbl, COCTaBIATH
BBIPAKEHHUSI, YPABHECHUS, HEPABEHCTBA M CHUCTEMBI IO YCJIOBHUIO 3aJayH,
HCCIIEIOBATh MMOCTPOSHHBIE MOJIENH C MCIIOJIb30BAaHUEM ariapara areopbl

3.1

OyHKIMH U TpaduKu

OnepupoBaTh MOHATUSAMHU: TepHogUYecKass (QYHKIUSA, TMPOMEKYTKU
MOHOTOHHOCTH (DYHKIHH, TOYKH SKCTpeMyMa (PYHKIHMH, HauOoibliee U
HauMeHbIllee 3HaueHus (PYHKIMM Ha MPOMEXKYTKE; MCIOJB30BaTh UX IS
uccienoBanus GyHKINU, 3aJaHHOU rpaduKkoM

3.2

OnepupoBaTh NOHATUSAMH: TpadUKU MMOKA3aTENBbHON, JTorapu(MUIECKON U
TPUTOHOMETPUUECKUX (PYHKIMH; H300pakaTh HMX Ha KOOPIWHATHOU
MJIOCKOCTH M UCTIOJIb30BATh JIJISl PEILICHUs] YPABHEHUI U HEPABEHCTB

3.3

3.4

N3006pakaTh Ha KOOPJMHATHON TIOCKOCTH TPaUKH JTMHEHHBIX ypaBHEHUN
" UCIIOJIB30BAaTh UX AJId PCIICHUA CUCTCMbL JIMHEHHBIX ypaBHeHI/If/'I

Hcnonw3oBath rpaduku (QyHKIMA Ui HCCIENOBAaHUS TPOIECCOB U
3aBUCUMOCTEHN U3 APYTrUX Y4eOHBIX AUCIUILTUH

Hauana matemaTnueckoro aHainsa

4.1

4.2

4.3

OnepupoBath MOHATUSMU: HENPEPBIBHAS (PYHKIIHS, TPOU3BOIHAS () YHKITUY;
UCTIOJIb30BaTh T€OMETPUYCCKUA U (DU3UYECKHUI CMBICT TPOU3BOTHOW ISt
pelIeHus 3a1a4

Haxomuth  mpOW3BOAHBIE  AJIEMEHTApHBIX  (DYHKIIUH, BBIYHCIIATH
MIPOU3BOIHBIE CYMMBI, IPOU3BEICHHS, YaCTHOTO () YHKITHI

Hcrnonb30BaTh  MPOW3BOJHYIO  JUISL  WCCICNOBaHUS  (QYHKIIMM  Ha
MOHOTOHHOCTb M JKCTPEMYMBI, MPUMEHATh pPE3yJbTaThl HCCIEAOBAHUS K
MOCTPOEHHUIO rpaduKOB

4.4

4.5

4.6

Hcnonn3oBaTh MMPOU3BOAHYIO IJId HAXOXKACHUA HAWITYydIICTO PCHICHUA B
MPUKJIAAHBIX, B TOM YHUCJIIC COONNAJIBHO-OKOHOMUYCCKHUX, 3aaadax
OHepI/IpOBaTL INOHATUAMMU nepBoo6pa:3Ha${ U HUHTCrpal; IIOHUMATb

TeOMETPUYECKUH B (PU3MUECKHI CMBICI HHTETpaja

HaxonuTh mepBooOpa3Hble 3JIEMEHTAPHBIX (QYHKIMNA, BBIYUCISATH HHTETPAI
o ¢popmyne Herorona — Jlelionuna

4.7

Pemate MNPUKJIAAHBIC 3aaa4u, B TOM YUCIIC CONHUAIIbBHO-9KOHOMHWYCCKOIro U




‘ Q)HSI/IIICCKOFO XapakTepa, CpCaACTBAMA MAaTEMATUYICCKOI'O aHaJIn3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KVIACC

IIpoBepsiemMblii 21eMeHT coepP:KaAHUA

Kon
1 Yucna v BBIYUCIICHUS
Pammonanbubie  ymcna. OOBIKHOBEHHBIE W JIECATHYHBIE JpPOOHM, IPOLEHTHI,
11 OeCKOHEUHBIE NMEPHOANYECKHE IPOOH. ApUPMETHIECKHE OTIepaIliH C PATMOHAIBHBIMA
' YrcIaMu, MpeoOpa3oBaHus YHCIOBBIX BhIpakeHui. [Ipumenenune apoOeil i mpoueHToB
JUISL peIeHUs IPUKIIAHBIX 3a/1a4 U3 Pa3JINYHbIX OTPACIEH 3HAHUM U peabHOMN )KU3HU
JeiicTButenpHble yncia. PalinoHanbHble 1 UppaloOHAIbHEIE Yncia. ApudMeTHIecKHe
1.2 | omepauuu ¢ JeHCTBUTENbHBIMU uuciaMu. [IpuOIMKEHHBIE BBIUMCIIEHMS, IpaBUIIA
OKpYIJICHUS, IPUKHJIKA U OLIEHKA pe3yJIbTaTa BbIUNCICHUM
Crernenb ¢ 1enbiM nokaszarenem. CtannaptHas Gpopma 3amucu JeHCTBUTENBHOTO YKCa.
1.3 Hcnonp3oBaHne MOAXOAIICH (HOPMBI 3alMMCH JICHCTBUTEIBHBIX YHCEN IS PEIICHUS
MPAKTUYECKUX 3a71a4u U MPECTaBICHUS JaHHBIX
L4 Apudmerndeckuii KOpeHb HaTypalbHOW cTerneHu. [lelcTBus ¢ apudMeTHYECKUMHU
' KOPHSIMH HaTypalbHOU CTEIEHH
L5 CuHyC, KOCHMHYC W TaHI€HC YHCJIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC,
apKTaHT€HC YHUCIOBOIO apryMeHTa
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 ToxaecTBa U TOXKJIECTBEHHbIE IPEOOPA30OBaAHUS
29 [TpeoOpazoBaHre TPUTOHOMETPUUECKUX BbIpaxkeHni. OCHOBHBIE TPUTOHOMETPHUECKUE
' hopmyJIbI
23 VYpaBHeHHe, KOpeHb YypaBHeHHS. HepaBeHCTBO, pelieHue HepaBeHCTBA. Meroa
' UHTEPBAJIOB
2.4  Pewenue nensix ¥ IpoOHO-pallMOHANBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 Pemienue uppainyoHaabHbIX YPAaBHEHU U HEPABEHCTB
2.6  PeuieHue TpUroHOMETPUYECKUX YPaBHEHUN
57 [TpumeHeHne ypaBHEHU U HEPABEHCTB K PEHICHUIO MaTeMaTHYEeCKUX 3a/1a4 U 3a/a4 U3
' pa3IMyYHbIX 00JacTel HAyKH U peabHOM KU3HU
3 OyHKIWH U TpaduKu
31 Oynkius, crnocodbl 3amanus ¢yHkmud. ['padux ¢yHkuuu. BzaumHO oOpaTHBIE
' GyHKIUH
10 Ob6nacte ompeneneHUss W MHOXKECTBO 3HadeHMi QyHkumu. Hynmm QyHkumm.
' [TpoMexxyTKH 3HAKOMOCTOAHCTBA. YETHBIE U HEUETHBIE DYHKIIUU
33 CrenenHast (yHKIUS C HATypaIbHBIM U IENBIM MOoKazareneM. EE cBoiicTBa u rpaduk.




CBoiicTBa U Tpad)uK KOPHS /1-0i CTETICHU
3.4 Tpuronomerpudeckass OKpPYKHOCTb, OIpEIeNIeHHE TPUTOHOMETPHUYECKUX (YHKINUN
’ YHCIIOBOTO apryMeHTa
4 Hauana matemaTuyeckoro aHanusa
41 [TocnenoBarenbHOCTH, CIOCOOBI  3alaHus  MOcHeAoBaTenbHOCTEH. MOHOTOHHBIE
’ MOCIIeI0BAaTEIbHOCTH
Apudmernueckass u TreoMeTpuueckass mporpeccud. beckoHeuyHO — yObIBaromas
4, | TEOMETpHYeCKas MPOrpeccHs. Cymma OeCKOHEYHO YOBIBAIOLIEH TeOMETpUYECKON
' nporpeccuu. dopmyna CIOXKHBIX MpolLEHTOB. lcronb30BaHMe MPOrpeccUuu AJis
pelleHus peaabHbIX 3a7a4 MPUKIAIHOTO XapaKTepa
5 MHokecTBa U JTOTHUKA
MHokecTBO, omnepalud HaJa MHoxecTBamu. Jlumarpammelr Oiinepa — Benna.
5.1 [IpuMeHeHHe TEOpPEeTHKO-MHOKECTBEHHOTO —ammapara JUis OMNHCAHMUS pealbHBIX
MPOLIECCOB U SBIICHUH, IPHU PEIICHUH 3a/1a4 U3 IPYTHX YUeOHBIX MPEIMETOB
5.2 | Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 Yucna v BIYKCICHUS
1.1 Harypanbnsle u nensie ynucna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI
1.2 Crenens ¢ pallMOHAIBHBIM NOKa3areneM. CBOMCTBa CTENIEHU
1.3 Jlorapudm uncna. [lecaTudHbIe U HATYpaIbHbIE JOTapupMBbI
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 [IpeoOpazoBanne BEIpAKEHHIA, COAECPIKAIIHNX JIOTAPU(HMBI
2.2 [TpeoOpazoBanre BbIpaKeHH, COIEPIKALUX CTENEHH C PalliOHAIBHBIM MTOKa3aTeIeM
23 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 ITokazarenbHbIE ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHUS 1 HEPABEHCTBA
26 CucreMbl TUHEHHBIX ypaBHEHU. PellieHue npukiaaHbIX 3a7a4 ¢ TOMOIIbIO CHCTEMBI
’ JIMHENHBIX YpaBHEHUHN
2.7 CucreMbl 1 COBOKYITHOCTH PallUOHAJIBHBIX YPABHEHUN U HEPABEHCTB
)3 [Ipumenenne ypaBHEHHI, CUCTEM M HEPABEHCTB K PELICHUIO MaTEMaTHUYECKHUX 3a/1a4
' ¥ 3aJ1a4 U3 pa3IMuHbIX o0acTell HayKH U pealbHOM KU3HU
3 DOyHKINH U TPaPUKH
Oynkuus. [lepuognueckue ¢yaknun. I[IpomMexxyTkKM MOHOTOHHOCTH (DYHKIIWH.
3.1 MakcumymMbl U MHHUMYMBI (yHKIuH. HaunOomnbinee W HauMeHbIlee 3HAYCHUE
(GYHKINN Ha TPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduku




33 [TokazaTenpHas u jorapudmudeckas yHKIIUN, ©X CBOWCTBA U rpaduKu
34 Hcnonp3oBanue rpagukoB GyHKIMIA IS pEeIICHUS] YPAaBHEHUH U TMHEHHBIX CUCTEM
Hcnons3oBanue rpadukoB GyHKINN ISl HCCIET0OBAaHUS TPOLIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbIE BO3HHKAIOT TNpPU pEIICHUH 3aJad M3 JAPYruX YYeOHBIX NpPEAMETOB U
pEATbHOM )KU3HU
4 Hayana maremaTnueckoro aHanunsa
4.1 HenpepeiBable pyHKIIMN. MeTO] HHTEPBAJIOB ISl PEIICHUS] HEPAaBEHCTB
4.2 [TpownsBoHas pyHkmuu. ['eomeTpuueckuii ¥ GU3MIECKUI CMBICT TTPOU3BOTHOM
43 [IpousBoaHbie d1eMeHTapHBIX GyHKIUNA. DOpPMYIBl HAXOXKIECHUS TPOU3BOTHON
' CYMMBI, TIPOU3BEICHUS M YACTHOTO ()YHKITHIA
[IpumeHeHre TPOU3BOMHOW K HCCIEAOBAaHUIO (YHKIMH Ha MOHOTOHHOCTh U
4.4 OKCTpeMyMbl. HaxoskieHnne HauOOJBIIEr0 W HaMMEHBIEro 3HaueHUs (yHKIUU Ha
OTpe3Ke
[IpuMeHeHrne MPOU3BOJHON JJIsl HAXOKJIEHUS HAWIy4lIero pelieHusl B TPUKIaIHbIX
4.5 3amayax, JUIsl OMpeAeNieHUusT CKOpPOCTH TMpollecca, 3aJaHHOro (OopMyloN uiu
rpaduKom
4.6 [TepBooOpa3znast. Tabmuia mepBoOOPa3HBIX
47 WuTerpan, ero reomerpuueckuii 1 Gu3nyeckuii cMbIci. Beruncienue uHTErpana 1mo

dopmyne Hetorona — JleliOHua




MMPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHHUSA K
PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOTPAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kona
NPoBePSIEMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpamMMbl CpeIHEero 001ero
oOpa3oBaHus

BnageHne Meromamm JOKa3aTENbCTB, AITOPUTMaMHU pELICHUS 3aad;
yMeHue (GOpMyJIHpOBaTH W ONEPHPOBATH MOHATHUSMH: OIpEIeTICHHE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOMCTBO, NPHU3HAK, J0Ka3aTeIbCTBO,
paBHOCWIIbHBIE (POPMYITMPOBKH; MPUMEHSITh MX; yMEHHE (HOPMYITHPOBATH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEpXKJEHHE, MPUBOIUTH IMPUMEPHI U
KOHTPIPUMEPBI, MCIOJIB30BaTh METOJ MAaTeMaTHYECKOW WHIYKLHH;
IIPOBOAMTH JI0KA3aTeIbHbIE PACCYKICHMS IIPU PELICHUH 3aJa4, OLlEHUBATh
JIOTUYECKYI0  IPaBUIBHOCTb  PACCYKJICHHUH; yMEHHE ONEpPUpPOBATH
HNOHATHAMM: MHOKECTBO, IOJMHOKECTBO, ONEpalMi HaJ MHOXKECTBaMH;
YMEHUE  HUCIOJIb30BaTh  TEOPETUKO-MHOXECTBEHHBIM  ammapar  Juis
ONMCAHUS PEANBHBIX IPOLECCOB U SABJICHUM U NIPU PEILIECHUU 3a7ad, B TOM
Yrcie U3 IPYTUX Y4eOHBIX MPEJIMETOB; YMEHHUE ONEePHPOBATH MOHATHIMU:
rpad, cBsI3HbIN rpad, 1epeBo, LUK, Tpad HA MIIOCKOCTH; YMEHHUE 3a/1aBaTh
U OIMCBIBATh Tpadbl Pa3IMYHBIMH CIIOCOOAMU; UCIIONB30BaTh Tpadbl Mpu

PEIICHUHN 3a/1a1

YMeHue OmnepupoBaTh MOHATHSIMH: HATypalbHOE YHCIO, IIEJI0e YHCIIO,
CTEIEHb ¢ IeJIBIM MOKa3aTesieM, KOpEeHb HATypalbHOW CTENEHH, CTEIEHb C
palMOHAIBHBIM TOKA3aTelieM, CTETNEeHb C JACHCTBUTENBHBIM MMOKA3aTeleM,
JorapuM YHCIIa, CHHYC, KOCHHYC M TaHT€HC IPOHM3BOJLHOIO YHCIIA,
OCTaTOK 1O MOJYJI0, PAalMOHAIBHOE YHCIIO, HUPPALMOHAIBLHOE YHCIIO,
MHO)KECTBA HATypalbHbBIX, IIEJbIX, PAIlMOHAIBHBIX, JACHCTBUTEIBHBIX
YUCCII; YMCHHEC HUCIIOJb30BAaTh NMPU3HAKU JCIUMOCTH, HauMEHbBIIINHN O6IHHI>1
JIeTUTEh W HaMMEHbIiee oOlee KpaTHoe, anroput™ EBkimma mpu
PCIICHUHU 3aaa4; 3HAKOMCTBO C Pa3JIMUHBIMU MO3UIIUOHHBIMU CHCTCMaMU
CUHUCIICHHUS; YMEHHE BBITIOJIHATH BHIYHUCIICHHE 3HAUCHHUH U MPeoOpa3oBaHus
BBIPQXXCHUI CO CTENeHsSMHU W JorapudMamMu, mpeoOpa3oBaHUs IPOOHO-
palMOHANBHBIX  BBIPAKEHWH;  yYMEHHE  OINEPHPOBaTh  MMOHSITHUAMH:

noCICaA0BaTCIbHOCTD, apI/I(l)MeTI/I‘-IGCKaSI nporpeccus, TreoMCTpHUICCKad




nporpeccusi, OECKOHEYHO YOBIBaIOIIas TeOMETpUYEecKas IPOrPecCus;
yYMEHHUE 3a/laBaTh IOCJIEJOBAaTEIIBHOCTH, B TOM YHCIE C MOMOILBIO
PEKYpPpPEHTHBIX (POpPMYIT; YMEHHUE ONEpUPOBATh MOHATHIMH: KOMIUIEKCHOE
YHUCIO, CONPSKEHHbIE KOMIUIEKCHBIE YHCIA, MOAYJIb U  apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amuMcH  KOMIUIEKCHBIX  YHCET
(reomeTpuyeckas, TpPUTOHOMETpUYECKas U ajredOpauueckas); yMeETb
NPOM3BOJIUTH apu(METHUYECKHE NEHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU;
IPUBONUTH IPUMEPHI MCIIOJIb30BAaHMS KOMITJIEKCHBIX YHMCEN; ONEPUPOBAThH
HNOHATUSMM:  MaTpuna 2xX2  wu  3X3, onpeaenuTenb  MaTpHIb,

FGOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPEACIIUTECIIA

YMeHue onepupoBarh IMOHATUSAMU: palMOHAIbHBIE, WPPALMOHAIBHBIE,
NoKa3aTebHbIE, CTENEHHBIE, JOrapu(MHUYECKHE, TPUTOHOMETPUUECKUE
YPaBHEHHsS M HEPAaBEHCTBA, HX CHCTEMbl, YMEHHE OIEpUPOBATH
NOHATUSAMH: TOXJECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHMe, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMAa YPAaBHEHUH U HEPABEHCTB, PaBHOCWJIBHOCTH
YpAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME pellarb YpPaBHEHHS,
HEPAaBEHCTBA M CHCTEMBl C IIOMOLIBKO Pa3IMYHBIX MPUEMOB; pPEILATh
YpaBHEHUs, HEPABEHCTBA W CHCTEMBl C IapaMeTpoOM; IPUMEHATH
YPaBHEHHs, HEPABEHCTBA, MUX CUCTEMBI JUISl PEIIECHUS MATEMaTHYECKHX

3a/1a4 U 3a/1a4 U3 pa3In4YHbIX 00JIacTell HAyKU U peanbHON KU3HU

YMeHue omnepupoBaTh TMOHATUSAMH: (QYHKIUS, YETHOCTh (DYHKIUH,
NePUOANYHOCTh (YHKIMH, OTPAaHUYEHHOCTh (PYHKIHUH, MOHOTOHHOCTH
GyHKIMH, SKCTpeMyM (QYyHKIUH, HauOOJbIllee W HAUMEHbIIEEe 3HAUYCHUS
GYHKIIMM Ha TPOMEXKYTKEe, HEeTpepbIBHAS (YHKIUS, aCUMIITOTHI rpaduka
¢yHKIMU, TIepBas U BTOpas MPOW3BOAHAS (DYHKIMH, T€OMETPUYECKUN U
dbuznyecKkuif CMBICIT TPOM3BOAHOM, TepBOOOpa3Has, OMpeNeTEHHbII
UHTETpal, YMEHHE HaxXOAWTh AaCUMNTOTHl Tpaduka (YHKIHUH; yMEHHUE
BBIUKCIIATh  NPOU3BOJHBIE CYMMBI, IPOU3BENEHMS, YAaCTHOIO U
KOMITO3UIIMN (YHKIHMHA, HAaXOAWUTh ypaBHEHHME KacaTeNbHOW K rpaduky
GyHKIIMM; YMEHHE HaXOJIWUTh MPOU3BOJHBIC DIEMEHTAPHBIX (YHKIUH;
YMEHHE HCIIONB30BaTh MPOU3BOAHYIO JUIS HCCIEAOBaHUS (DYHKITHIA,
HaXOJUTh HAWOOJbIIME M HAUMEHbIIWE 3HAaueHUs QYHKIUH; CTPOUTH
rpaduKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM arllapara MaTeMaTHYecKOro
aHaJIM3a; MPUMEHSATH NPOU3BOAHYIO JUISI HAXO0XKJICHUS HaWIy4dlIero
pelieHrs B MpPHUKJIAAHbIX, B TOM YHCIE COLMAIbHO-)KOHOMHUYECKUX H

bU3HYEeCKUX 3a/1adax; HaXOAUTh TUIOMIAAN U 00BbEMBI (PUTYP C MTOMOIIBIO




HHTCrpaga;, NpUBOAWUTL HNPUMEPLBI MATCMATHUYCCKOIO MOACIUPOBAHUA C

noMonIbio AuddepeHnanbHbIX YpaBHEHUH

YMeHne onepupoBaTh MOHATUAMHA: Tpaduk GyHKIHH, oOpaTHas (YHKIIHS,
KOMITO3UIUS  (DYHKIMHA, IWHEHHas (QyHKUOWs, KBaapaTWdHas (QYHKIHS,
pauMoHanbHass (QYHKLUS, CTeNeHHass (QYHKLUUS, TPUTOHOMETpUYECKHE
¢yHKIMU, OOpaTHBIE TPUTOHOMETPHUYECKHE (YHKIWHU, TOKa3aTelbHas M
jgorapupmuueckass (GYHKIHMU; YMEHUE CTPOUTh TpapuKH H3yYEHHBIX
¢yHKUMH,  BBINOJHATH  TpeoOpa3oBaHus  rpadukoB  (YHKIHH,
UCIMOJIb30BaTh TPaQUKH Uil W3Y4EHHUs MPOLECCOB U 3aBUCHUMOCTEH, Ipu
peleHny 3ajad U3 APYruxX Y4eOHBIX MPEIMETOB U 33134 U3 pealbHOU
KHU3HHM; BbIpakaThb (OpMyJaMH 3aBUCHUMOCTH MEXJ1y BEJINYMHAMU;
UCTIOJIB30BaTh CBOMCTBA W TpapuKu (QYHKIUH [UIS pelieHus ypaBHEHHH,
HEpaBEHCTB M 3aJady ¢ MapaMeTpaMu; H300pakaTb Ha KOOPAMHATHON

IIJIOCKOCTH MHOKECTBA PELICHUI YPaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJauyd pa3HbIX THUIOB (B TOM YHCJIE Ha
IPOLIEHTHI, AOJM U 4YacTH, Ha JABWKEHHE, paboTy, CTOMMOCTh TOBApOB U
yCIIyT, HaJOTH, 33J]aud U3 O0JIaCTH YNpaBIEHUS JUYHBIMU U CEMEHHBIMU
(GuHAHCAMM); COCTaBJIATh BBIPAXKEHUS, YpaBHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HCCIENOBATh IIOIYYCHHOE DEIIECHUE U
OLIEHUBAaTh IPaBAONOJAOOHOCTh pE3yJIbTATOB;, YMEHHE MOJEINPOBATH
peanbHble CUTyallud Ha $3bIKE MATEMATHKH; COCTaBIIATH BBIPAKCHMUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a/1a4U, UCCIIEN0BATh
IIOCTPOEHHbIE ~ MOJAENM C  HCIOJIb30BAaHMEM  ammapara  anreopsl,

UHTEPIPETUPOBATH MOTYUSHHBIN pe3yibTaT

YMeHue omnepupoBaTh MOHATUSMHU: cpelHee apudMeTH4ecKoe, MeAuaHa,
HauOoJbIllee U HaUMEHbIIIee 3HAUCHUS, pa3Max, JUCIEepPCHUsi, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOTrO Habopa; YMEHHME W3BJIEKATh, WHTEPIPETHPOBATH
uH(pOpMalIKIo, MPEACTaBICHHYI0 B TabMUIaX, Ha auarpammax, rpadukax,
OTPaXKAIOIIYIO0 CBOMCTBA PEaTbHBIX MPOILIECCOB U SIBICHUH; MPEICTABIATh
uHpOpMaIlMI0O C TOMOUIbI0 TabMUIl W JAMarpaMM; HCCIIeI0BaTh
CTAaTHCTUYECKUE JIaHHBIE, B TOM YHCJIEC C TPUMEHEHUEM TrpaduaecKux
METOJIOB U AJNEKTPOHHBIX CPENICTB; rpaUuecKu UCCIE0BATh COBMECTHbBIE

HaOJII0JIEHUS C IOMOILBIO JUarpaMM pacCceUBaHUs U JINHEHHOW perpeccuu

YMeHHne oOmnepupoBaTh IMOHATHAMU: CIy4alHBIA OINBIT M CIIy4ailHOE

COGHTI/IG, BCPOATHOCTD CHy‘l&ﬁHOFO COGLITI/IH; YMCHHUEC BBIYUCIIATD
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BEPOSTHOCTh C HCIIOJIB30BAaHUEM TpaQUUECKUX METOJOB; INPHUMEHSTh
(GOpMyIIBI CIIOKEHHST W YMHOXEHHUS BEPOATHOCTEH, (OpMYNy IOIHON
BEPOSATHOCTH, Gopmyrny bepHymnn, komOuHATOpHBIE (aKThl U (HOPMYIIHI;
OLICHMBATh BEPOATHOCTH pPEATBbHBIX COOBITHH; YMEHHE OIEpUpPOBAThH
NOHATUSAMH:  CIIlydaiiHas BENMYMHA, paclpefesieHHe BEepOSITHOCTEH,
MaTeMaTUYeCKOe OXKUAaHUe, TUCIEpCUsl M CTaHAApTHOE OTKIOHEHHE
CllyuaifHOW  BENWYHMHBI, (QYHKIMHM  pacmpenesieHuss W IUIOTHOCTH
PaBHOMEPHOTO, IMOKA3aTeIbHOTO U HOPMAJILHOTO paclpeieieHuil; yMeHne
UCTIOJIF30BaTh CBOMCTBA M3YYEHHBIX pacHpeAeieHUN Ui PelIeHus 3ajad;
3HAKOMCTBO C MOHSTHAMH: 3aKOH OOJBIIMX YHCEJ, METOABI BHIOOPOYHBIX
UCCIICIOBAaHMI; yMEHHE TPUBOIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OoJIPIIMX YHWCET B NPUPOIHBIX M OOLIECTBEHHBIX SBICHHUAX, YMCHHE
OTIEpPHPOBATH TOHATUSMHU: COUETAHHE, MEPECTAHOBKA, YHCIO COUYCTAHUH,
YHUCIO  TEpecTaHoBOK; OumHOM  HplOTOHa; yMeHHMe  NPUMEHSTH
KOMOWHATOpHBIE (aKThl U PACCYKACHUS ISl PEHICHUs 3a7ad; OICHUBATh
BEPOSTHOCTH PEaJbHBIX COOBITHH; COCTABIATH BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh TOHATUSMHU: TOYKa, IMpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE3O0K, JIy4, BEIMYHUHA yIia, IJIOCKUN YroJl, IBYrpaHHBINA
yroJi, TpEXIPaHHbIM Yroj, CKpelUBaroLecs: IpsMble, NapalieIbHOCTh U
NEePHEHAUKYIISIPHOCTh MPSAMBIX U IIJIOCKOCTEH, Yrod MEXIy HNpsIMbIMH,
yroJl MeXay MNpsSAMON M IUIOCKOCTBIO, YroJl MEXIy IUIOCKOCTAMH,
paccTOsIHUE OT TOYKH [0 IUIOCKOCTH, PAaCcCTOSTHUE MEXAY NPSIMbIMH,
paccTosiHuE MEXAY IUIOCKOCTSMM; YMEHHUE HCIIONIb30BaTh IPU pPELICHUU
3a/1a4 U3yuyeHHble (aKThl U TEOPEMBbI IIAHUMETPUM; YMEHHUE OLIEHHWBATH
pa3Mepbl  OOBEKTOB OKPYKAIOLIETO MHpa; CTPOUTh MaTeMaTHYeCKHe
MOJENIA C TOMOIIBI0 TE€OMETPUYECKUX MOHATHM M BEJIWYMH, pELIaTh

CBA3aHHBIC C HUMU MMPAKTUYCCKUC 3aJa4n

YMeHue omepupoBaTh MOHATHUAMHU: IUIOMAAL (QUTYphl, 00BEM (QHTYPHI,
MHOTOTPaHHHK, TPaBHJIbHBIA MHOTOTPAaHHHMK, CEYEHHE MHOTOTPAaHHHKA,
Ky0, mapajienenurnes, Opu3Ma, NHpamuna, (urypa W TOBEPXHOCTh
BpallleH!s], HWIMHAP, KOHYC, mmap, cdepa, Iuomans cdepsl, IUIONAIb
MOBEPXHOCTH THPAMHUJBI, TMPHU3MBI, KOHYyca, LWIMHApPA, O00BEM KyOa,
IPSMOYTOJIBHOTO Tapajuleenunena, HHPaMUIbl, MPU3MBL, [IHIMHApA,
KOHYycCa, IIapa, pa3BEpTKa IMOBEPXHOCTH, CEYCHHMS KOHYyca M LMJIMHIPA,

nmapajuiCjibHblIC€ OCU HJIIM OCHOBAHHIO, CCUYCHHUC IIIapad, IIJIOCKOCTD,
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Kacaromascs cdepbl, IWINHIPA, KOHYCa; yMEHHE CTPOUTb CEUCHUE
MHOTOTPaHHHMKA, M300pakaTb MHOTOTPAaHHHUKH, (PUTYpBI M MOBEPXHOCTH
BpAIICHNS, UX CEUCHHs], B TOM YHUCIIE C MMOMOIIBIO AIEKTPOHHBIX CPEJICTB;
yMEHHE TNPHMEHSTH CBOMCTBA T€OMETPUYECKHX (UTYp, CAaMOCTOSTEIHEHO
dbopMynHupoBaTh onpeAeIeHUS U3ydaeMbIX (UTYpP, BBIIBUTATh TUIIOTE3HI O
CBOMCTBaX M MpPHU3HAKaX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIU
ONpoBepraTh HWX; YMEHHE TMPOBOAUTH Kiaccuukanuoo ¢GUryp 1o
pPa3MUYHBIM TIPU3HAKAM, BBIOJHATH HEOOXOJMMBIE JOTOJHUTEIbHbIC

MOCTPOCHUS

YMeHue onepupoBaTh MOHATUSIMH: JBIDKEHHE B INPOCTPAHCTBE,
HapajuleNbHBIA TEPEeHOC, CUMMETPHSI Ha TUIOCKOCTH M B TNIPOCTPAHCTBE,
MIOBOPOT, TpeoOpazoBaHue MMoA0OMs, TMon0o0HBIe (UTYypBl; yMeHHue
pacno3HaBaTh paBHbIE M MOJOOHBIE (UTYpHI, B TOM YHCIE B IPHPOJE,
HCKYCCTBE, apXUTEKTYpE; HCIOJIB30BaTh T€OMETPHUECKUE OTHOIICHHS TIPU
pelIeHN: 3ajad; HaXxOAUTh TI'€OMETPUYECKHE BEIMYHMHBI (JUIMHA, YTOI,
Iomaab, 00bEM) U PEIIeHNH 3a7a4 U3 JAPYIHX y4eOHBIX MPEIMETOB U
U3 PEATbHON >KW3HU; YMEHHE BBIYHCIATH TEOMETPHUECKHE BEINYHUHBI
(MHA, yroi, IUIOMIAJh, OOBEM, IUIOMANb TOBEPXHOCTH), HCIIOIB3YS
U3ydeHHbIe (OPMYJIBI M METOABI, B TOM YHCIE: IUIONa]b MOBEPXHOCTH
MUpPaMUJIbI, TPU3MBI, KOHYCa, HWIMHIPA, IUIOmaab cdepbl; 00bEM Kyoa,
IPSIMOYTOJIBHOTO ~ TapajUiesienuIeaa, MUPAaMUIbBL, NPU3MBI, LIHHIPA,

KOHYcCa, [I1apa; yMEHHE HaXOJUTh OTHOIIEHHE 00BEMOB MOI00HBIX (QUTYD

VYmMmenne ONCprUpOBaATh MOHATUAMMU: MPAMOYTOJIbHAA CUCTEMA KOOPAWHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPIWUHATHI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpa Ha 4YHCJIO, pa3JIOKEHHWE BEKTOopa Mo 0Oa3wmcy,
CKaISIPHOE TPOW3BEJCHHE, BEKTOPHOE IPOM3BEICHHUE, YTOJ MEXIy
BCKTOpaMHu; YMCHUC HCIIOJIb30BATh BeKTOpHBIﬁ n KOOpZ[I/IHaTHBIf/'I METO/

A PpCHICHUA TCOMCTPHUUCCKUX 3a1a4 U 3a/lav APYTux y‘I€6HBIX npeaMETOB
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YMeHue BeIOMpaTh MOAXOASIIUN METO JJIS PEIICHUS 3a/1a4u; TOHUMAaHHE
3HAUMMOCTH MaTeMaTHUKW B WU3YYEHHUU MPHUPOJHBIX U OOIIECTBEHHBIX
IPOLECCOB U SIBICHUM; yMEHHME paclO3HaBaTh IPOSIBJICHHE 3aKOHOB
MaTeMaTUKH B MUCKYCCTBE, YMEHHUE MPUBOAUTH MPUMEPHl MaTEMaTHUECKHUX

OTKPBITHIA POCCUICKON U MUPOBOW MaTeMAaTHYECKOW HAYKH




NEPEYEHDB DJIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D
HO MATEMATHUKE

Kox

IIpoBepsieMblii 3JIeMEHT COJePKAHUS

Uuncna 1 BEIUKUCICHUS

1.1 Hatypanbnble u nensie yrcina. [Ipu3Haku 1eIMMOCTH ENbIX YHCes
12 Panmonaneupie uucna. OOBIKHOBEHHBIE U JIECATUYHBIE ApOOU, MPOLIEHTHI,
' OecKkOHEYHbIE IEPUOANUECKUE APOodH
13 Apudmerndeckuii KOpeHb HaTypaJlbHOW cTeneHu. J[elcTBus ¢ apudMeTHIecKuMu
' KOPHSIMH HaTypalbHOU CTEIEHH
1.4 Crernens ¢ 1enbiM nokaszareneM. CTerneHb ¢ palroHaibHbIM oka3areneM. CBolcTBa
' CTENEHH
15 CuHyCc, KOCMHYC M TaHT€HC YHCIOBOIO apryMmMeHTa. ApKCHHYC, apKKOCHUHYC,
' apKTaHT€HC YHUCIOBOIO apryMeHTa
1.6 Jlorapudm yucina. JlecaTHaHBIC U HATYPATbHBIC JIOTApU (MBI
JleiicTBuTenbHBIE YHCTA. ApUPMETHYECKHE ONEpalud C JCHCTBUTEIHHBIMH
1.7 yrcnamu. [IpuOamkEéHHbIE BEIYUCIICHUS, TIPAaBUIa OKPYTIICHUS, IPUKUAJIKA U OIICHKA
pe3ynbTaTa BIYUCIEHUN
1.8 [IpeoOpa3zoBanue BeIpaKeHUH
1.9 KommiekcHbie uncna
2 YpaBHeHUS 1 HEpaBEHCTBA
2.1 [enbie u IpOOHO-pallMOHATbHBIE YPAaBHEHUS
22 WppannoHaibHble YpaBHEHHS
23 Tpuronomerpruyeckue ypaBHEHHUS
24 [oxa3zaTenpHBIE U JOTapUPMUUECKUE YPaBHEHUS
2.5 Lensle 1 1poOHO-palioHaIbHbIE HEPABEHCTBA
2.6 HppanunonaibHble HEpaBEHCTBA
2.7 [oxa3zaTenbHbIE U JOTapUPMHUECKUE HEPABEHCTBA
2.8 TpuroHomerprudeckue HEPABEHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPAaBHEHHUI U HEPABEHCTB
2.10 YpaBHeHUs, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. OnpeeuTenb MaTPUILbI
3 DOyHKINH U TPaPUKH




OyHkus, crnocodsl 3amanus QyHkuuu. ['padux yakuuu. B3zaumuo oOpatHble

>l byukun. YétHeie u Heu€THble QyHkuu. [leproanueckue GpyHKIUN
Ob6nacte ompeeneHuss W MHOXECTBO 3HadeHH ¢yHkuuu. Hymu QyHkumm.
19 [TpoMexxyTKH  3HAKOMOCTOSHCTBA. [IpOMEXYyTKM  MOHOTOHHOCTHM  (DYHKIIMH.
' MakcuMymMbl ¥ MUHUMYMBI (yHKuu. HauOomblliee W HauMeEHbIEe 3HAYCHHE
(GyHKINN Ha TPOMEXKYTKE
313 CrenenHass (YHKIUS C HATypadbHBIM M IEJbIM TOKa3aTeneMm. EE cBolicTBa u
' rpaduk. CBoiicTBa 1 rpaduK KOPHS 1-0l CTEIIEHU
34 Tpuronomerpuyeckue GyHKIHH, UX CBOWCTBA U TpapuKu
3.5 [ToxazarenbHas u norapudmuueckas GyHKINU, UX CBOMCTBA U TpadUKu
16 Touku paspeiBa. AcuMnTorel rpagukoB (ynkuuid. CpoiicTBa  (QyHKUHUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 331aHUS MTOCIIEIOBATEILHOCTEN
3.8 Apudmerndeckast U reoMeTpuueckas nmporpeccuu. opmya CiI0XKHBIX TPOIIEHTOB
4 Hauana maremaTtnyeckoro aHammsa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BogHbIE SI€MEHTAPHBIX (PYHKITHIA
[IpumeHeHrEe TPOU3BOJHONW K HCCICNOBAHUIO (YHKIMA HAa MOHOTOHHOCTh H
4.2 IKCTpeMyMbl. HaxoxkieHne HauOOJbIIero U HAaMMEHBIIEro 3HA4YeHUs (YHKIUU Ha
OTpe3Ke
4.3 [lepBooOpasnas. MHTerpan
5 MHo>ecTBa U JIOTHKa
5.1 MHoOecTBO, onepalnu HaJ MHOXkecTBaMu. [{uarpammel Ditnepa — Benna
5.2 Jloruka
6 BepoaTHOCTh U cTaTUCTHKA
6.1 OmnucarenbHas CTATHCTHKA
6.2 BepositHOCTB
6.3 Kombunaropuka
7 T'eomerpust
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMBbI€ U TUIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena u MOBEpXHOCTH BpallleHUS
7.5 KoopauHatsl 1 BEKTOPBI




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 718347121640588829950956015509808228369374285939
Bnageneu MankuHa CeeTnada AnexkcaHaposHa

OeicTevTened C 26.09.2025 no 26.09.2026



http://www.tcpdf.org

		2026-03-20T10:54:57+0500




