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MHOACHUTEJIbBHASA 3AIIUCKA

VYuebnslii Kypc «Anredpa U Hayajga MaTeMaTUYECKOrO aHAIN3a» SIBISAETCS OJHUM
13 HauOoJiee 3HAYMMBIX B MPOTPaMME CpeaHEro oOuiero oOpa3oBaHUSs, MOCKOJbKY, C
OJIHOM CTOPOHBI, OH OOECIEYMBACT HHCTPYMEHTAIbHYIO 0a3y HJsi H3Y4YeHHUS BCEX
€CTEeCTBEHHO-HAYYHBIX KYypCOB, a C JPYyrod CTOPOHBI, (HOPMUPYET JIOTUYECKOE U
a0CTpakTHOE MBIIUICHHE OOyYarolIuXCcsi Ha YpPOBHE, HEOOXOIMMOM [IJii OCBOCHHS
nHpopMaTuKu, OOIIECTBO3HAHMS, HCTOPUHU, CIOBECHOCTH W JAPYTHX AUCHUIUIMH. B
paMKax JaHHOTO y4eOHOro Kypca OOydarollHecsl OBJIAICBAIOT YHHUBEPCAIBHBIM SI3BIKOM
COBpPEMEHHON HayKd, KoTopas (HOpMyIHUpPyeT CBOU JOCTIDKEHHMS B MaTeMaTHYECKOM
dbopwme.

VYueOHblif Kypc anreOpbl U Hauajd MaTEMaTUYECKOT0 aHalli3a 3aKJIaJIbIBAaeT OCHOBY
JUIsl  YCTICIIHOTO OBJQJICHUS] 3aKoHaMu (U3UKH, XUMHH, OHOJOTUM, TOHUMaHUS
OCHOBHBIX TEHACHIIUN pa3BUTHUS DKOHOMHKHA M OOIIECTBEHHON KU3HH, II03BOJISET
OPUEHTHPOBATHCS B COBPEMEHHBIX ITU(DPOBBIX U KOMIBIOTEPHBIX TEXHOJOTUSX, YBEPEHHO
WCIIOIb30BaTh MX JJIs JaJIbHEHIIEro oOpa3oBaHMsl W B MOBCEIHEBHOW XU3HU. B TO ke
BpeMsl OBJIaJICHHE aOCTPAKTHBIMH M JIOTUYECKH CTPOTUMHU KOHCTPYKIHMSMHU anreOpbl U
MAaTE€MaTHYECKOIO0  aHajiu3a  pPAa3BUBACT YMEHUE  HAXOJAUTh  3aKOHOMEPHOCTH,
000CHOBBIBaTh HCTHUHHOCTH, JOKA3bIBaTh YTBEPXKIACHUS C TOMOIIBI0 HMHAYKIHH H
paccyXnatb  JIeyKTUBHO,  HUCIIOJB30BaThb  0000IIEHWE W KOHKPETH3AIHIO,
a0CTparupoBaHue U aHAJIOTHIO, GOPMUPYET KPEAaTUBHOE U KPUTUUECKOE MBIIIICHHE.

B xone nzyuenus yue6HOro Kypca «Anredpa U Hadaia MaTEMaTUYECKOTO aHATN3a»
oOyuJarolyecs Mojay4yatoT HOBBIM ONBIT pEeUICHHs MPUKIAJHBIX 33/1a4, CAMOCTOSITEILHOTO
IOCTPOEHUSI MATEMaTUYECKUX MOJENEHd pealbHbIX CHUTyallMil, HWHTEpIpPETaluu
NOJIYYEHHBIX PELLIECHUM, 3HAKOMSTCS C IPUMEpaMU MaTEMaTUYECKNX 3aKOHOMEPHOCTEN B
IPUPOJE, HAYKE U UCKYCCTBE, C BBIJAIOIIMMHUCS MAaTEMATHUYECKUMU OTKPBITHUSIMU U UX
aBTOpaMH.

VY4eOHbIil Kypc 007aaeT 3HAYUTENbHBIM BOCIHUTATENBHBIM MOTEHIIMAJIOM,
KOTOpBI  peanu3yeTcss Kak 4Yepe3  ydeOHBId  MaTepual, CrnocoOCTBYIOLIUM
(GbOpMHUPOBAaHUIO HAYYHOTO MHPOBO33PEHMs, TaKk M dYepe3 cHenupuky ydeOHOM
NEeSATEIbHOCTH, TpeOyromiei MPOJIOJKUTEIIBHOU KOHLIEHTpalUuu BHUMaHMUS,
CaMOCTOSITEIbHOCTH, AKKYPAaTHOCTH U OTBETCTBEHHOCTH 3a MOJyYEHHBI PE3YJIbTaT.

B ocnoBe metomuku oOydeHus anreOpe W HadajgaM MaTEeMaTHYECKOro aHajau3a
JIKUT JESTETHHOCTHBIN MPUHITUT O0yUEHUSI.

B crpykrype yueOHOro kypca «Anredpa W Hadajga MaTeMaTHUYECKOTO aHAIU3a»
BBIJICJICHBI CJIEAYIOIINE COAECPKATEIbHO-METOAUYECKHE TUHUU: «UKUCIa U BEIYUCICHUS,
«Dynkuun u rpadukuy, «YpaBHeHUS M HepaBeHCTBa», «Hauama marematuyeckoro
aHanuza», «MHoxecTBa M JIOTMKa». Bce OCHOBHBIE COJEpKaTEIbHO-METOIUYECKUE
JUHUU U3YYarOTCS Ha TMPOTSHKEHUH JBYX JIeT 0OydeHHs Ha YPOBHE CPEIHEro oOIIero
o0Opa3oBaHUs, €CTECTBEHHO JIOMOJHSA IPYT APyra U MOCTENEHHO HACHIIAsCh HOBBIMU
TeMaMd W pazzaenamu. JlaHHBIA y4eOHBIM Kypc SIBISIETCS WHTETPATUBHBIM, MOCKOJIBKY
o0beMHSIET B cebe collepikaHne HECKOJIBKMX MaTeMaTUYeCKUX IUCIUIUIMH, TaKUX Kak
anredpa, TPUTOHOMETPHS, MaTEMaTUYECKUN aHAIN3, TEOPUS MHOXKECTB, MaTeMaTHIECKas
noruka u npyrue. [lo Mepe Toro xak oOydaromuecs OBJIaJieBalOT BCE Ooyiee MIMPOKUM
MaTeMaTH4YeCKUM  ammapaToM, |y HHUX  ToclefoBarenbHO  (dopMmupyercss U
COBEPILICHCTBYETCS YMEHUE CTPOUTh MATEMATHYECKYH) MOJEIb PEATBHOW CHUTYAIUH,
MPUMEHITh 3HAHWS, TOJNYyYEHHbIE NpPHU H3yYEHUHU Y4YeOHOTO Kypca, Ui pelIeHUs



CaMOCTOSITENbHO  COPMYJIMPOBAHHOM  MaTeMaTHYeCKOM  3aJayd, a  3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOANMYEeCKass JUHUS «Yucina ¥ BBIUKUCICHHUS 3aBepIIacT
(hopMupoBaHUE HaBBIKOB HCIIOJIB30BAHUS JEHCTBUTEIBHBIX YHCEI, KOTOPOE ObUIO HaYaTo
Ha YpOBHE OCHOBHOTO 00111er0 00pa3oBanusa. Ha ypoBHe cpemHero oOrmiero ooOpa3oBaHus
oco0oe BHUMaHHE YJenseTcsa (POPMUPOBAHUIO HABBHIKOB PAllMOHATIBHBIX BBIUMCICHUH,
BKJIIOYAIOIIMX B ce0s MCIOJIb30BaHUE Pa3IMYHbIX (OpPM 3alHUCH YHCIa, YMEHHE JAeIaTh
MPUKUJIKY, BBITIOJHITH MPUOTUKEHHBIC BBIUUCIICHUSI, OIIEHUBATh YHUCIIOBBIC BBIPAXKEHUS,
paboTaTh ¢ MaTeMaTHYECKMMH KOHCTAHTAMM. 3HAKOMbIE OOyYaroIIMMCSI MHOKECTBa
HAaTypaJIbHBIX, IIEJIBIX, pAlUOHATBHBIX W JCHCTBUTENBHBIX YHUCEN JOMOJIHSAIOTCS
MHO»XECTBOM KOMILJIEKCHBIX 4YHCENl. B KaXaoM M3 3THUX MHOXXECTB pPaccMaTPHUBAIOTCS
CBOICTBEHHbIE €My cHelu(pUYecKue 3aJadyd W ONepaluu: JeJeHUEe HaleJo,
ONEpUPOBAHME OCTaTKaMW Ha MHOXECTBE IeJIbIX 4YHCell, oOocoOble CBOICTBa
pallMOHAIBHBIX W HUPPAIMOHAIBHBIX YHCEN, apu(PpMETUYECKHE OMepalfui, a TaKKe
W3BJICUCHUE KOPHS HATypalbHOM CTEMEHM Ha MHOXKECTBE KOMIUIEKCHBIX YHCEIL.
bnarogaps mocienoBaTelbHOMY pAaCIIMPEHUIO Kpyra HUCIHOJIb3YeMbIX uuceld |
3HAKOMCTBY C BO3MOXHOCTSIMH HMX TPUMEHEHHUS [JIs pEIICHUs Pa3IMYHbIX 3a7a4
dbopmupyeTcsi TpPENCTaBICHUE O E€IWHCTBE MaTEeMaTUKH Kak Hayku W €€ poiu B
MOCTPOCHUM MOJIele peaJbHOr0o MHUpa, LIMPOKO HCMONb3YIOTCS 00001IeHne u
KOHKpPETH3aIlUs.

JInnus «YpaBHEHUS U HEPABEHCTBA» pealn3yeTcsl Ha MPOTSHKEHUH BCEro 00ydeHus
Ha ypOBHE CpellHero ooiiero o0pa3oBaHus, MOCKOIbKY B KaxkaoM pasnene IIporpaMmbl
IPeyCMOTPEHO pEIlIeHHE COOTBETCTBYIOUIMX 3ajgady. B pe3ynbraTe oOyuarouiuecs
OBJIAJICBAIOT PA3JIMYHBIMU METOJAaMH PEIICHUS PalUOHAIbHBIX, HPPAIMOHAIbHBIX,
NOKa3aTeIbHBIX, JOTaPU(PMUUECKMX U TPUTOHOMETPUUECKUX YpaBHEHMI, HEPABEHCTB U
CUCTEM, a TaKXke 3ajay, cojaepxkamux mapameTpbl. [lodydeHHbIE yMEHHS LIUPOKO
UCIOJIB3YIOTCS TIPU MCCIIEOBAaHUM (DYHKLUM C MOMOIIBIO MPOU3BOIHOM, IPU pELICHUU
NPUKIATHBIX 3a7a4 M 33/lad Ha HAXO0XJICHHWE HAuOOJbIIMX M HAWUMEHBIIUX 3HAYCHUH
bynkuuu. JlaHHas cojaep)kaTtenbHas JMHUS BKIIOYAaeT B ceOs Takxke (HopMHpOBaHUE
YMEHHUI BBIMNOJIHATH pacu€rel 1o QopMmyliaM, MpeoOpa3oBaHUsl palMOHAJIbHBIX,
UPPALMOHANIBHBIX W  TPUTOHOMETPUYECKHX BBIPDAKEHUN, a TaKkKe BBIPAKECHHUIA,
collepKalux CcTeneHu W Jorapudmel. bmaromaps wu3ydeHHI0 alredbpanveckoro
MaTepuaia IMPOUCXOAUT JalbHeWIlee pa3BUTHE AITOPUTMUYECKOTO M aOCTPAKTHOTO
MBIIIJIEHUST 00yYaromuxcs, OpMUPYIOTCS HaBBIKK JEAYKTUBHBIX PAcCyKIeHUM, paboTh
C CUMBOJIBHBIMU (hOpMaMu, MPEACTABICHUS 3aKOHOMEPHOCTEH U 3aBUCHMOCTEH B BUJIE
pPaBEHCTB M HEpaBEHCTB. AunreOpa mnpesiaraeT 3¢pQGeKTUBHbIE HWHCTPYMEHTHI st
pEIICHHs TPAKTUYECKUX M €CTECTBEHHO-HAYUHBIX 3a/1a4, HATJISTHO IEMOHCTPUPYET CBOU
BO3MOHOCTH KaK SI3bIKa HAYKH.

CopepxatenbHo-MeToqudeckass JmHUg  «DOyHkumu u rpaduku»  TECHO
MEPETIETAeTCsl C JIPYTUMU JIMHUSAMH y4eOHOTO Kypca, MOCKOJIBbKY B KAKOM-TO CMBICIIE
3a71a€T  MOCIEAOBAaTEIbHOCTh  WU3y4YeHHs ~ MmaTepuana. V3ydeHue  CTENEHHOMH,
MOKA3aTeIbHOW, JOorapu(MUIECKOW W TPUTOHOMETPUYECKUX (DYHKIMIA, WX CBOWCTB H
rpadukoB, wucnoib3oBaHWe GYHKIUNA [ pEelIeHHus] 3a7ad U3 JAPYTruX y4eOHBIX
MPEAMETOB U PeaJbHOM dKU3HHU TECHO CBSI3aHO KaK C MAaTEeMaTUYECKUM aHAIIU30M, TaK U C
pelIeHreM YpaBHEHHWH H HepaBeHCTB. lIpu 3ToM OomnbIioe BHUMAHHUE YACTSETCS
(GOpMHUPOBAHUIO YMEHHUsS BBbIpaXaTh (OpMyJaMU 3aBUCUMOCTH MEXAY Pa3TUYHBIMU
BEIMYMHAMH, WCCIEOBAaTh MOJyYeHHbICe (YHKIUU, CTPOUTh HX rpaduku. Martepuan



9TOW COJEP>KATEIBHON JTMHUU HALIEJIEH HAa Pa3BUTHUE YMEHUN U HAaBBIKOB, IO3BOJISIOIIMX
BBIPAKaTh 3aBHUCHUMOCTH MEXIy BEIUYMHAMHM B DPA3IMYHON (QopMe: aHATUTUYECKOM,
rpaduueckoit u cioBecHO. Ero nu3yueHue cnocoOCTBYET pa3BUTHIO aITOPUTMUYECKOTO
MBIIUICHHS], CHOCOOHOCTHU K 00OOIIEHUIO U KOHKPETU3AIH, UCTIOJIH30BAHUIO aHAJIOTUH.

CopepxarenbHas nuHUS «Hawyama MareMaTH4ecKOoro aHajau3a» IO3BOJSET
CYLIECTBEHHO pACIIUPUTh KPYr KaK MaTeMaTHUYeCKUX, TaK W MPHUKIAJHBIX 3ajad,
JOCTYIHBIX O0y4YalOIUMCA, TaK KaK y HUX MOSABIISAETCS BO3MOXHOCTb CTPOUTH IpapuKu
CJIOKHBIX (PYHKIHM, ONpeessTh UX HauOONbIINEe U HAUMEHBIINE 3HAUEHUS, BBIUUCIATh
wiomaan Guryp u oObEMBI TeN, HAXOAUTh CKOPOCTH M YCKOpEHHMs mpoueccoB. J(aHHas
coJiepKaTeabHasl JIUHUS OTKPHIBAET HOBBIE BO3MOYKHOCTH MOCTPOEHUS MATEMATUYECKUX
MOJIeTIell  peaNbHBIX CUTyallMii, MO3BOJSIET HAXOJUTh HaWJyuyllee pelleHue B
MPUKIAJHBIX, B TOM YHUCJE COLMAIbHO-)KOHOMMYECKHUX, 3aJadyax. 3HAKOMCTBO C
OCHOBAMM MaTE€MaTHYEeCKOTr0 aHajlu3a CIOCOOCTBYET Ppa3BUTUIO aOCTPAKTHOTO,
(OpManbHO-IOTUYECKOTO W KPEAaTUBHOIO  MBIIIEHUS, (OPMHUPOBAHUIO YMEHUUH
pacno3HaBaTh MpPOSBICHUS 3aKOHOB MAaTEMaTUKH B HAayKe, TEXHMKE M MCKYCCTBE.
OOyuaromiyiecsi y3HalOT O BBLIAIOIIMXCS pe3yJbTaTaxX, MOJYUYEHHBIX B XOJ€ pa3BUTHUSA
MaTeMaTUKU KaK HayKH, U 00 UX aBTOpax.

CopepxatenbHO-MeTOAUYeCcKast TUHUS «MHOXeCTBa U JIOTUKa» BKJIIOYAeT B ceOs
AJIEMEHTBI TEOPHUH MHOXECTB M MAaTeMaTUYECKOH JIOTUKH. TeopeTHKO-MHOKECTBEHHbBIE
MpPE/ICTAaBIICHUs TPOHU3BIBAIOT BECh KypC UIKOJBHOM MaTeMaTHKd M MpeAaraioT
HauOoJiee YHUBEPCAIbHBIN S3bIK, OOBEIUHSIONMNA BCE paslesbl MAaTeMAaTHUKH MU €€
NPUIJIO’KEHUN, OHU CBSI3bIBAIOT Pa3HbIE MAaTEMATUUYECKUE JUCIUIUIMHBI U UX MPUIOKECHHUS
B eauHoe 1enoe. [loaTomMy BakHO AaTh BO3MOXKHOCTH OOydYaromiemycs IOHUMAaTh
TEOPETUKO-MHOKECTBEHHBIHN SI3bIK COBPEMEHHOM MaTeMaTHKU M HCIIOJIb30BaTh €ro s
BBIpQKEHUSI CBOUX MbIcied. JIpyruM BaKHBIM MPU3HAKOM MATEMAaTUKH KaK HayKu
ClielyeT TpHU3HATh CBOWCTBEHHYIO € CTpPOroctb OOOCHOBAaHMW U  CleIOBaHUE
onpeeNéHHbIM TpaBUiaM TOCTPOCHUS JIOKA3aTeIbCTB. 3HAKOMCTBO C D3JIEMEHTaMU
MaTEeMaTH4YeCKOW  JIOTUKA  CIOCOOCTBYET  Pa3BUTHIO  JIOTHUECKOTO  MBINIJICHUS
oOydaromuxcsi, MO3BOJIIET UM CTPOUTHh CBOM PACCYXKIEHHUS Ha OCHOBE JIOTMYECKUX
npaBuil, GOPMHUPYET HABBIKM KPUTUUECKOTO MBIIUICHHUS.

B yue6HOM Kypce «Anrebpa M Hayasia MaTeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT
OCHOBBI MaTE€MaTHYECKOTO MOJEIUPOBAHUSA, KOTOpbIE MPHU3BAHBI CIIOCOOCTBOBAThH
(GOpMHUPOBAHUIO HABBIKOB TMOCTPOCHHUS MOJENEH peajbHBIX CUTYallMi, HCCIIeOBaHUS
TUX MOJIENe C TIOMOIIBI0 ammapara airedpbl W MaTeMaTUYecKOTO aHaju3a,
WHTEPIpPETAIMU TIOJYYCHHBIX pe3yJbTaToB. Takue 3agaHus BIUICTEHbI B KaXKIbIM M3
pasneloB MpOrpaMMbl, TMOCKOJIbKY BeCh Marepuan Yy4eOHOTO Kypca IIHPOKO
UCTIONIb3YeTCA Ui pPEIIeHWs TPUKIAIHBIX 3afmad. llpu  pemieHuu peanbHBIX
MPAKTUYECKUX 3a7ad 0Oydarolirecs: pa3BUBAIOT HAONIOAATEIbHOCTh, YMEHHE HAXOIUTh
3aKOHOMEPHOCTH,  a0CTparupoBaThCsi, HUCIIOJNB30BaTh  aHAJNOTHIO, 0000IaTh U
KOHKPETHU3UPOBaTh MpolieMy. JlesTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PEIICHUS
NPUKIAJHBIX 3a/lad OpPraHM3yeTCsl B IpOLecce HM3Y4YeHHs] BCEX TeM Y4eOHOro Kypca
«Anrebpa 1 HauaIa MaTEeMaTUYECKOTO aHAIIA3ay.

Ha wm3yuenue ydeOHOrO Kypca «AnreOpa ¥ Hayanma MaTEeMaTHYECKOTO aHAIIA3ay
orBojuTcs 272 yaca: B 10 kmacce — 102 wacoB (3 yaca B Henmenoo), B 11 kmacce — 136
yacoB (4 yaca B HEJIENIO).



COILEPKAHUE OBYUYEHUSA
10 KJIACC

Yucia u BIYUCTICHUS

Paumonanbubie  uyncia. OOBIKHOBEHHBIE U JCCATUYHBIE JpoOU, MPOILEHTHI,
OeckoHeuHble nepuoanyeckue apoou. IlpuMenenne qpodei U MPOLEHTOB Ul pEelIeHUs
MIPUKIIAHBIX 3a4a4 U3 PA3IMYHBIX OTPACiIel 3HAHUN U PEAIbHOW KU3HHU.

JelictBuTenbHble  4uchaa.  PalMoOHaNbHBIE W MPpPALMOHAJIBHBIE  YHCIA.
ApudmeTnueckue omnepauuu ¢ ACUCTBUTENbHBIMH YHCIaMUd. Moayiab JEHCTBUTENBHOIO
YyHucia u ero cBoiicta. [Ipubnmxk€HHbIC BRIUKCICHUS, TTPaBUJia OKPYTIICHUS, TPUKUIKA U
OIICHKA PE3yJbTaTa BHIYUCIICHHUIA.

Crenenb ¢ nenabIM nokasareiieM. bunom Hrrorona. Mcnonn3oBanue moaxonasmieit
dbopmbl  3amucH  JIEUCTBUTENBHBIX YHCEN JJs pEeHIeHUs TMPAKTUYECKUX 3aJad U
MIPEACTABICHUS TaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOM CTETIEHU U €r0 CBOICTBA.

CreneHp ¢ palMOHAIBHBIM IIOKAa3aTeleM W €€ CBOWCTBA, CTENEHb C
NENCTBUTENIBHBIM I10KA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapupma. JlecaTuyHble W HaTypajbHbIC
JoTapu(pMBbL.

CuHyc, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC,
ApPKKOCHHYC U apKTAHI'€HC YMCJIOBOTO apryMEHTA.

YpaBHeHHs M HEPABEHCTBA

ToxzaecTBa M TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb YpaBHEHMSL.
PaBHOCUIIBHBIE  ypaBHEHHs W ypaBHEHMs-ClencTBUsA. HepaBeHCTBO, pelleHue
HEPaBEHCTBA.

OcCHOBHBIE METOJIbI PEIICHUS LEIbIX U JAPOOHO-pAallMOHABHBIX YpaBHEHHH U
HEpPaBEHCTB. MHOTOYJIEHBI OT OJIHOM MEpPEMEHHOM. JleneHrne MHOTOWwIeHa Ha MHOTOYJIEH
c octatkoM. Teopema besy. MHorounensl ¢ nensiMu ko3 dunreHtamu. Teopema Buera.

[IpeoOpazoBaHus YUCTOBBIX BBIPAKEHHI, COAEPKAIINX CTENIEHU U KOPHHU.

WppanmonanbHeie ypaBHeHHs. OCHOBHBIE METOIbl PEUIEHUS HPPALUOHAIBHBIX
YPaBHCHUU.

[TokazaTenpHble ypaBHEHHUs. (OCHOBHBIE METONBl PEHIEHUS MOKA3aTEJIbHBIX
YPaBHCHUU.

[IpeoGpazoBanue BhIpaXKEHUA, COAECPKAIINX JIOTapU(PMBI.

Jlorapudmuueckre ypaBHeHHs. OCHOBHBIE METOJIbI PEIICHUS JOrapupMHUEeCKUX
YPaBHCHUU.

OcHoBHbIE TPUTOHOMETPUYECKHE bopMyIbL. [IpeoGpazoBanue
TPUTOHOMETPUYECKHUX BhIpaXKEHUN. PellleHne TpUroHoOMeTpUuYECKNX ypaBHEHUM.

Pemenne cucreM JMHEHHBIX ypaBHEHHUW. Marpuia CUCTEMBI JIMHEWMHBIX
ypaBHeHul. OmnpenenuTenb MaTpulbl 2X2, ero reoMeTpUYECKUid CMBICI U CBOMCTBA,
BBIUMCIICHUE €0 3HAYECHUS, IPUMEHEHHUE ONPEACIUTENS JUISI PELICHUS CUCTEMBI
JINHEWHBIX YpaBHEHUW. PellleHne mpuKIagHbIX 3a7ay C MOMOIIBIK CUCTEMbI JIMHEHWHBIX
ypaBHeHu. lccinenoBaHwe IOCTPOEHHOW MOJEIM C  NOMOUIBKO  MaTpull U
ONPEICITUTENEH.

[TocTtpoeHne MaremMaTHYECKUX MOJEIEH peallbHOM CUTyallMd C IIOMOLIBIO
YpaBHEHMM U HEpaBeHCTB. [IpuMeHEHHE YpaBHEHUH M HEPABEHCTB K PELICHUIO
MaTEeMaTHYECKUX 3a/1a4 ¥ 3aJ[a4 U3 Pa3IUYHbIX 00JIacTell HAYKU U peaJbHOU KU3HU.

DyHKUUM U rpapuxu



@OyHKIMA, cnocoObl 3agaHus  (QYHKOUM. B3anMHO oOpaTtHble  (QYHKIUU.
Komnozunus ¢ynkuuii. I'padux pyHkuuu. DneMeHTapHble IpeoOpa3oBaHus rpa@uKoB
(GyHKUUH.

OO6nacte ompeaeneHuss U MHOXKECTBO 3HaueHuM QyHkuuu. Hynmu dyskumm.
[IpomexyTku 3HakomoctossHcTBa. Yé€rHble u Heu€THble (yHkiuu. [lepuogmueckue
¢ynkuuu. [IpoMexyTKu MOHOTOHHOCTH (PYHKIIMH. MakCUMyMbl U MUHUMYMBbI (yHKITUH.
Haubonpiiee u HanMeHblee 3HaYeHUST QYHKUIUU Ha POMEXKYTKE.

JluneliHasi, KBaJpaTWU4Hass U APOOHO-TMHEWHAs (PYHKUUU. DIEMEHTApHOE
HCCIIeI0BaHUE U TIOCTPOCHUE X TPa(UKOB.

CrenenHas (yHKUUS C HaTypajJbHbIM W ILEJbIM Mokazarerem. EE cBoiictBa u
rpaduk. CBoiicTBa u rpaduk KOpHS n-OM cTENeHW Kak (PyHKIMH OOpaTHOW CTENEHU C
HaTypaJbHbIM [TOKA3aTEJIEM.

[lokazarenpHass u Jorapupmuyeckas (yHKIMHU, HX CBOIICTBA U TpaduKH.
Hcnonb3oBanue rpadukoB GyHKIMNA U1 pelIeHUs] ypaBHEHUH.

Tpuronomerpuueckasi OKpyKHOCTb, ONPEJIEICHUE TPUTOHOMETPUUYECKUX (DYHKUIUN
YHCIIOBOTO apryMEHTA.

@OyHKIIMOHAJBLHBIE 3aBUCUMOCTH B pEaJIbHBIX Mpolieccax M sBICHUSX. | 'padpuku
peaNbHBIX 3aBUCUMOCTEHA.

Hauana maTeMaTH4ecKOro aHAIu3a

[TocnenoBaTtenbHOCTH,  crmocoObl  3aJaHus  MocliefoBarelbHOCTel.  Meton
MaTeMaTU4YeCKOM HMHAYKUUA. MOHOTOHHBIE M OrpaHMYEHHBIE TOCIEAOBATEIBLHOCTH.
Hcropurs BO3SHUKHOBEHUSI MAaTEMAaTUUYECKOTO aHaIN3a KaK aHalin3a OECKOHEYHO MaJlbIX.

Apudmernueckass U reomerpuyeckas mnporpeccuu. beckoHeuHo yObIBaromas
reoMerpuueckass mporpeccusa. Cymma OECKOHEYHO YOBIBAIOIIECH T€OMETPUYECKOM
nporpeccuu. JIMHEWHBIM M SKCIOHEHUHUAIbHBIA pocT. Yucio e. Dopmynia CHOXKHBIX
IpOLEHTOB. Vcnosib30BaHKWE MPOTrpeccruu Uil PELICHHs PEeAIbHbIX 3aJad MPUKIAJIHOIO
Xapakrepa.

HenpepbiBubie GyHKIMU ¥ UX cBoiicTBa. TOYkM pa3pbiBa. ACUMOTOTHI IpapUKOB
¢bynkuui. CpoiicTBa (PyHKIMII HENpEpBHIBHBIX Ha OTpe3ke. MeToJ HHTEepBaJioB s
penieHusi HepaBeHCTB. [IpuMeHeHHe CBONCTB HENPEPHIBHBIX (YHKIUN ISl pelieHus
3azay.

[lepBass u BTOpas mpousBoiHble GyHKIUU. OnpeneneHue, Te€OMETPUUECKUA U
(bu3nueckuii CMBICI TPOU3BOJIHOMN. YpaBHEHHE KacaTeNbHOM K TpaduKy QyHKIUU.

[IpousBonnbie 3nemMeHTapHbIX (yHKIMNA. [IpousBomHas CymMMbl, TPOU3BEICHUS,
YaCTHOTO U KOMIO3UIIUU QYHKITUH.

MHoxkecTBa M JIOTHKA

MHOX€eCTBO, Olepaluyd HaJ MHOXKECTBaMHU M UX cBoicTBa. [[uarpammel Dilepa—
Benna. IlpuMmeHeHue TEOPETUKO-MHOXKECTBEHHOTO arapara JJis OMHCAHUS pPeajbHbIX
MIPOLIECCOB U SIBJICHUH, MPU PEIICHUH 33/1a4 U3 APYTHX YUYEOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MaTeMaTHYECKOro OOBEKTa, CIEACTBUE,
JI0Ka3aTeNbCTBO, PABHOCWIIBHBIE YPABHEHUS.

COJAEPKAHUE OBYUYEHUA
11 KUIIACC

Yuciaa v BIYMCICHUS

Hatypanbuble u nenble yncna. [IpumeHeHre Npu3HaKkoB JEIMMOCTH LEJIbIX YHCET,
HaumOonbpIMi 00t nenurens (nanee — HOJl) u Haumensinee obiee kpaTHoe (nanee —
HOK), octatkoB o moaynto, anroputma EBknnaa 11 pemienus 3a1ad B HEIbIX YUCax.



Kommiekcubie uncna. AnreOpandeckas U TpUTrOHOMETpuueckass (pOpMbI 3amucu
KOMIUIEKCHOTO uucia. Apudmernyeckue oOmnepanuu ¢ KOMIIEKCHBIMH YHCIAMHU.
N3o0paxenne KOMIUIEKCHBIX 4YMCeNl Ha KoopauHaTHOW miockoctu. dopmyna Myaspa.
Kopau n-o#t creneHn U3 KOMIUIEKCHOTO yucia. [[puMeHeHne KOMIUIEKCHBIX YUCEN IS
perieHust PU3NYECKUX U TeOMETPUYECKUX 3a/1ay.

YpaBHeHUs] M HEPAaBEHCTBA

Cucrema M COBOKYITHOCTh YPaBHEHHMHM M HEPAaBEHCTB. PaBHOCWIIBHBIE CUCTEMBI U
CHUCTEMBI-CJIEICTBUS. PaBHOCWIIbHBIE HEPABEHCTBA.

OTt60p KOpHEHN TPUTOHOMETPUUYECKUX YPaBHEHHM c IIOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTHU. PerieHrne TpuroHoMEeTpU4eCKX HEPABEHCTB.

OcCHOBHBIE METO/IbI pELIECHUS TOKA3aTENbHBIX U JIOTapU(PMUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE METOABl pEHIEHUS CHCTEM U COBOKYIHOCTEH pPalMOHAJIbHBIX,
HPpAIMOHAIBHBIX, TTOKA3aTEIbHBIX U JOTapU(MHUUECKUX YPAaBHCHUI.

YpaBHEHMs1, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMU.

[IpumeHeHne ypaBHEHMI, CUCTEM M HEPABEHCTB K PEUICHUI0 MaTEeMaTHUYECKUX
3a/a4 M 3a7ad U3 pazIUYHBIX OONacTe HayKu M pealbHOW >KU3HU, WHTEpHpeTanus
MTOJIyYEHHBIX PE3YJIbTaTOB.

DyHKIUH U rpapuku

I'padux xommoszunmu QyHknuil. ['eomerpuueckne o00pas3bl ypaBHEHHH U
HEPABEHCTB HAa KOOPJIMHATHOU INTIOCKOCTH.

Tpuronomerpuueckre QyHKIIHH, UX CBOUCTBA U TpapuKU.

['pacduueckue MeToabl pellleHus ypaBHEHUN U HepaBeHCTB. [ paduueckre MeTo/bl
penieHus 3a4a4 ¢ napaMeTpaMu.

Ucnonb3oBanne rpa@ukoB  QYHKIUN UIsI  UCCIEAOBAHUA  MPOLIECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HMKAIOT MPU pEHIeHUH 3aJa4 M3 JPYruX Yy4eOHBIX
IIPEJIMETOB U PEAIbHOW JKU3HHU.

Havana maTeMaTH4ecKOro aHaIu3a

[IpumeHeHne NPOU3BOJHONW K HCClIeNOoBaHUIO (YHKIUNA HAa MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxaeHue HauOONbIIEr0o M HAMMEHBIIETO 3HAYCHHM HeNpepbhIBHON
(GyHKIIMU HA OTpE3Ke.

[IpuMeHeHne TPOU3BOOHOM I HAXOXKIACHUS HAWIYYIIEro pELICHUs B
MPUKIIATHBIX 3a/lavax, JJIsl ONpEeNEJIeHUsI CKOPOCTH M YCKOPEHHUs Ipoliecca, 3aJaHHOTO
dhopmyroit wim rpaduKoMm.

[TepBooOpa3Hasi, OCHOBHOE  CBOMCTBO  TiepBooOpasHbix. I[lepBooOpasHbie
aneMeHTapHbIX GyHKIUH. [IpaBuia HaxoXKIeHHs TepBOOOPA3HBIX.

HNurerpan. I'eomeTpuyeckuid CMBICH HHTErpajia. BeryuciieHue oOnpene€HHOro
uHTerpana mo popmyne Herorona-Jleiiouuna.

[IpumeHeHne wHTErpana A HAXOXKIEHUS IUIOMAAeH MIOCKUX QUryp u 00bEMOB
F€OMETPUYECKUX TEIL.

[Ipumepbr  pemienuit  auddepeHnnanbHbIX  ypaBHeHMi.  MaTemaTudeckoe
MOJICTUPOBAHUE PEAIbHBIX MPOIIECCOB € MOMOIIBLI0 MU hepeHITnaNbHBIX YPaBHEHUH.



IJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHUHYECKOI'O AHAJIN3A»
(YIJIYBJEHHBIA YPOBEHDB) HA YPOBHE CPEJTHEI'O OBIIEI'O
OBPA3OBAHUSA
JIMUHOCTHBIE PE3YJIbTATHBI

1) rpaaaHCKOro BOCIIUTAHMA

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMH OOY4YaOIMIerocsi Kak AaKTUBHOTO U
OTBETCTBEHHOTO 4JIEHa POCCHUUCKOro OOIIecTBa, MPEACTaBICHUE O MaTeMAaTHYECKUX
OCHOBaX (P)yHKIIMOHUPOBAHUS PA3NIMYHBIX CTPYKTYp, SBICHUM, MPOIEAYP TPAKIAHCKOTO
oOmrectBa (BBIOOPHI, OMPOCHI U JIPYroe), YMEHHUE B3aMMOJICHCTBOBATh C COIMATBLHBIMU
WHCTUTYTaMH B COOTBETCTBUU C UX PYHKIUSIMH U HA3HAUCHHUEM;

2) IaTPMOTHYECKOIr0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPaKIAHCKOWM WIACHTUYHOCTH, YBAXKCHHUS K
MPOILJIOMY M HACTOSIIIIEMY POCCUMCKON MaTeMaTHK{, IIEHHOCTHOE OTHOIICHUE K
JOCTHUKEHHUSIM POCCHUICKMX MATEMAaTHKOB W POCCHMCKOW MAaTeMaTUYECKOM IIKOJIbI,
WCIIOJIb30BaHMUE ITUX JTOCTHIKEHUHN B IPYTUX HAyKaX, TEXHOJOTHUAX, chepax IKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCITUTAHUSA:

OCO3HaHWE JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja, CcHOPMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHMs, S3TUYECKOTO TIOBEACHHS, CBSI3aHHOTO C MPAKTHUYECKUM
MPUMEHEHHEM JIOCTHIKEHUNW HAayKH M JCSITENbHOCThIO YYE€HOTO, OCO3HAHHUE JUYHOTO
BKJIa/Ia B IOCTPOCHUE YCTOMYMBOTO OYIyIIETO;

4) 3¢TeTHYECKOT0 BOCIIUTAHMSI:

JCTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYAs OCTETUKY MAaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajady, PEUICHHH, pacCyXIEeHUH, BOCIPUUMYHUBOCTH K
MaTE€MaTHYECKUM acClleKTaM Pa3jIndHbIX BUJIOB HCKYCCTBA;

5) pu3nvecKkoro BOCIMTAHMS:

c(OpMUPOBAaHHOCTh YMEHMSI MPUMEHSITh MaTeMaTUYECKHWE 3HAHUS B HHTEpecax
3I0pOBOTO U 0€30MacHOT0 o00pa3a KHU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0pPOBBIO  (3I0POBOE MHTAaHHME, COATAHCUPOBAHHBIN pEXUM 3aHATUH U OTHAbIXA,
peryisipHas ¢u3nueckas akKTUBHOCTB), (DU3MUYECKOE COBEPIICHCTBOBAHUE MPH 3aHITHIX
CIIOPTUBHO-03/I0POBUTEIBHOMN AESITEIBHOCTBIO;

6) TPy10BOr0 BOCIIUTAHUSA:

TOTOBHOCTh K TPYIYy, OCO3HaHHE IIEHHOCTU TPYAOTIOOHS, HHTEpEC K Pa3Iu4HbIM
chepam TnpodecCHOHANILHON JEeSTENIbHOCTH, CBSI3aHHBIM C MaTeMaTUKOW U eé
MPUIOKEHUSIMH, YMEHHUE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynaymiedt npodeccun u
pean30BBIBATh COOCTBEHHBIC KU3HEHHBIC IUIaHbI, TOTOBHOCTh W CHOCOOHOCTH K
MaTeMaTHYeCKOMY OOpa30BaHHI0O M CaMOOOpPa30BAHHMIO HA MPOTSIKEHUU BCEH >KU3HH,
TOTOBHOCTh K AKTMBHOMY YYacTHIO B PELICHUM MPAKTUYECKUX 3aJa4 MaTeMaTH4eCKOMN
HaIPaBJIEHHOCTH;

7) IKOJIOrH4€eCKOro BOCIIMTAHUSA

c(hOpMHUPOBAHHOCTh JKOJIOTHYECKON KYJIbTYPhI, TOHUMAHHUE BIUSHUS COLMAIBHO-
SKOHOMHUYECKHUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON M COLMAIBHOM Cpefbl, OCO3HAHUE
rII00aTFHOTO  XapakTepa »HKOJIOTMYECKUX MpoOJieM, OpHEHTalus Ha MpPUMEHEHUE
MaTEeMaTHYECKUX 3HAHUN JUIsd pelIeHHus 3aJad B O0JIaCTH OKPYXAloIIeH Cpenbl,
IJJAHUPOBAHUE MOCTYIKOB M OLEHKU HMX BO3MOKHBIX TOCIEICTBUH ISl OKPY’Karomiei
Cpenbl;

8) HeHHOCTH HAYYHOI' 0 MO3HAHNS:



c(OpMHUPOBAHHOCTh MHUPOBO33PEHMSI, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHsI HayKd U OOIIECTBEHHOW NPAKTHKH, IOHUMAaHUE MAaTEMaTHUYECKONW HAyKH Kak
cepbl YEIOBEYECKOM JESTENIbHOCTH, ATANOB €€ pa3BUTHS UM 3HAYMMOCTH JJISl Pa3BUTHS
LUMBUJIM3ALIMN, OBJAJCHUE SA3BIKOM MAaTE€MaTUKHM M MaTeMaTHYeCKOW KyJIbTYpOHll Kak
CPEICTBOM  TO3HAHMSI ~ MHpA, TOTOBHOCTb  OCYIIECTBIATh  NPOEKTHYID U
HCCIIEI0BATENbCKYIO A€ATEIbHOCTh MHANBUIYAIbHO U B TPYMIIE.
METAIIPEJIMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/ibHBIE YHHBepPCcaJIbHbIE YYeOHbIe NelCTBUS

Ba3oBble 1ornueckue aeiicTBus:

BBISIBJISAITH M XapaKTEpHU30BaThb CYIIECTBEHHbIE IPU3HAKKM MaTeMaTHUYECKHX
00OBEKTOB, MOHATHHA, OTHOUIEHUH MEXIY MNOHATHSAMHU, (POPMYJIHPOBATH OIpeaeIeCHUs
MOHATHUHM, YCTAaHABJIMBATh CYIIECTBEHHBIM NPU3HAK KiIacCU(PUKALMU, OCHOBAHMS JIs
00001IEHUS U CPaBHEHMSI, KPUTEPUU POBOJAUMOIO aHAIN3A;

BOCIIPUHHUMATh, (POPMYIUPOBATH U MPEOOPa30BBIBATH CYXKICHUSA: YTBEPAUTEIbHBIC
U OTpULATEeNIbHbIE, €IMHUYHbIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJISITh MaTeMaTHUeCKHE 3aKOHOMEPHOCTH, B3aMMOCBSA3M M MPOTUBOpEUUs B
(dakTax, JaHHBIX, HAOMIOACHUSIX U YTBEPXKJICHUAX, Mpe/IaraTh KpUTEPUH JUIsl BBISIBIICHUS
3aKOHOMEPHOCTEN U NPOTUBOPEUNH;

JieNaTh  BBIBOJBI C  HCHOJb30BAHUEM 3aKOHOB JIOTUKH, JIEAYKTHBHBIX U
MHIYKTHUBHBIX YMO3AKJIIOUEHUH, YMO3aKIIOYEHUH 10 aHAJIOTUH;

IPOBOAUTH CaMOCTOSITEIBHO JOKAa3aTelIbCTBA MAaTEMaTHUYECKUX YTBEPKICHUI
(mpsiMple M OT TNPOTUBHOIO), BbICTpauBaTb apPryMEHTALMIO, NMPUBOJIUTH MPUMEPHl U
KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYKAECHUS U BBIBOIbI;

BbIOMpaTh crioco0 perieHus yuyeOHOM 3amaun (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHus, BbIOMpaTh Hambosee MOAXOIAIIMHA C YYETOM CaMOCTOSITEIbHO BbIIEIEHHBIX
KPUTEPHUEB).

ba3oBble ncciieqoBarebCcKie AeHCTBHA:

UCIIOJIb30BAaTh  BOIIPOCHI KAk  HMCCIENOBAaTEIIbCKUM  HMHCTPYMEHT  IIO3HAHUSA,
(GbopMyIUpOBaTh BOMPOCHI, (PUKCHPYIOIIKE MPOTHBOpEYHE, NMpoOiIeMy, yCTaHaBJIMBATH
HCKOMOE U JaHHOE, (OpPMHUPOBATh TUIOTE3Y, ApTYMEHTHUPOBATh CBOIO MTO3UIINI0, MHEHUE;

IIPOBOJUTH CAMOCTOATEIBHO CIUIAHMPOBAHHBIA 3KCIEPUMEHT, MCCIEAOBAHHUE IIO
YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTH4YecKoro OOBEeKTa, SBJIEHMs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 0OBEKTaMHU, SIBICHUSMHU, IPOLIECCAMU;

CaMOCTOATENbHO (OpMyJIHpOBaTh 000OLIEHUSI M BBIBOJBI IO pe3yJbTaTaM
NPOBEAEHHOTO HAOIIOJCHUS, MCCIEOBaHMS, OLCHMBATh JIOCTOBEPHOCTH IOJIYYEHHBIX
pe3yJIbTaTOB, BEIBOJOB U 00OOIIEHNUH;

IPOrHO3MPOBaTh  BO3MOJXKHOE Ppa3BUTHE IIpollecca, a TaKKe BBIIBHUraTh
MIPEAIIOJIOKEHHSI O €r0 PA3BUTHUU B HOBBIX YCIJIOBUSX.

Pa6ora ¢ undopmanueii:

BBISIBJIATDH 1e(UIUTHI HH(OPMAIIUH, JaHHBIX, HEOOXOAMMBIX JUIS OTBETA HA BOIPOC
U JUI PELICHUs 3a/1a4U;

BbIOMpaTh HMH(OPMAIMI0 W3 HCTOYHUKOB PA3JIUYHBIX THUIIOB, AHAJIU3UPOBATH,
CHUCTEMaTU3UPOBaTh M HHTEPIPETUPOBATh HMH(OPMAIUIO PA3IMYHBIX BHAOB U (HopM
IIPE/ICTABIICHUS;

CTPYKTYpPHpPOBaTh HWHGPOpPMAIMIO, MPEACTaBIATH €€ B Pa3IUYHBIX (opmax,
WLTIOCTPUPOBATH IpadUveCcKH;



OLICHMBAaTh HAAEXKHOCTh MH(POpPMALUMU MO CaMOCTOATEIBHO CPOPMYJIHPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIE YHHBepcaJbHbIe yueOHbIe 1elicTBUS

Oouienne:

BOCTIIPpUHUMATh W (POPMYJIHPOBATH CYXICHUS B COOTBETCTBHH C YCIOBUSMHU H
HENSIMA OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOYKY 3PEHHUS B YCTHBIX H
MUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOAY PEIICHUS 3aJa4d, KOMMEHTHUPOBATH
MOJIyYEHHBIN pe3yJIbTaT;

B XO0/e O0O0CYyXJIeHus 3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXIaeMOl TeMBl,
npoOsieMbl, pelraeMol 3aJadd, BBICKA3bIBAaTh HJEU, HAlleJICHHbIE HA TOWUCK PEIICHHUS,
COIMOCTABIISITh CBOM CYXJACHUS C CYXICHUSIMH JAPYTUX YYacTHUKOB JIHAJIOTA,
oOHapy»XUBaTh PA3IMYUE U CXOJCTBO MO3ULHUH, B KOPPEKTHON dopMe (opMyIHpoBaTh
pa3Horjacusi, CBOM BO3PAKEHUS;

MPEACTaBIATh PE3yJbTAaThl PEIICHUs] 3a/ayd, SKCIEPUMEHTa, MCCIeIOBaHMs,
MPOEKTa, CaMOCTOSATEIbHO BbIOMpaTh QopMar BBICTYIUIEHUS C Yy4€TOM 3ajay
Mpe3eHTAlMi U OCOOCHHOCTEN ay IMTOpHUH.

PeryasiTuBHbIe YHUBEpcaJIbHbIe YUeOHbIE IeiiCTBUS

Camoopranmszanmus:

COCTaBJIATh IUJIaH, AJITOPUTM pEIICHUs 3a7aud, BBHIOMpATh CIOCOO pEIIeHUs ¢
y4€TOM HMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHUPOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHHI ¢ YIETOM HOBOM HH(pOpMaIny.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH MHTEJJIEKT:

BJIa/IETh HAaBBIKAMU I[103HABATENLHON peQIieKCMM KaK OCO3HAHMS COBEpILaeMbIX
JNEUCTBUI W MBICIUTENBHBIX MPOIECCOB, HMX pe3yibTaToOB, BIAJETh CIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTpPOJISi IMpollecca U pe3ylibTaTa pelIeHus MaTeMaTHUYecKO
3a/1auu;

NpeIBUIIETh TPYIAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh MpH pEHICHUH 3a/ayH,
BHOCUTh KOPPEKTHBBI B JIEATEIHLHOCTb Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HallJICHHBIX OMIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa L€ U YCJIOBHSIM, OOBACHATH NPUUHHBI
JOCTHKEHUS WU HEJOCTUKEHUS PE3YJIbTATOB JIEATEIHLHOCTH, HAXOUTh OIHUOKY, JaBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eSITENIbHOCTD:

MOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U WHIUBUIYaTbHON pabOThI
IpU  pelleHnd y4eOHBIX 3aJay, MpPUHUMATh [eJb COBMECTHOW JIeATeIbHOCTH,
IUIAHUPOBATh  OpPraHU3allMI0 COBMECTHOM paboOThl, pachpenensaTh BHABI padoT,
JIOTOBapUBAThCs, OOCYXKIAaTh TMpoIecC W pe3yibTaT paboThl, 0000maTh MHEHUS
HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPynHmoBbIX Qopmax paboTel (0OCyxkaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBbI» U HHBIE), BBHITIOIHITH CBOIO YacTh pabOTHl U KOOPAMHUPOBATH CBOU
JEUCTBUA C APYTUMH YWICHAMU KOMaH[bl, OLIEHUBATh Ka4yeCTBO CBOETO BKJIAJa B OOLIMii
MPOAYKT IO KPUTEPUSAM, CPOPMYITMPOBAHHBIM YUaCTHUKAMHU B3aUMOCHCTBHS.

NPEJIMETHBIE PE3YJIbTATBI
K xony o06yuenus B 10 kiaacce oOydaroniuiicst HOTYYHUT CIEAYIOMINE TPEIMETHBIC
pe3yabTaThl MO OTAEIBHBIM TeMaM pabodeil mporpammbl yueOHOTO Kypca «Aunredpa u
Hayvaja MaTeMaTHYeCKOTO aHaIH3ay:



Yuciia 1 BBIYUCIICHUSA:

CBOOOJHO OINEpPUPOBATh TMOHATUAMM: palMOHAIBHOE YHCIO, OECKOHEYHas
nepuogudeckasi 1poOb, MPOLEHTHI, UPPAMOHAIEHOE YHCII0, MHOXKECTBA palliOHAJIBHBIX
Y JEUCTBUTEIIBHBIX YUCEN, MOAYJIb JEHCTBUTEIBHOIO YNCIIA;

MPUMEHATH ApOoOU M MPOIEHTHI JJSl PELICHUs MPUKIATHBIX 33734 U3 Pa3IUYHBIX
oTpaciell 3HaHUM U peaIbHOW JKU3HU;

MPUMEHATh NPUONMKEHHBIE BBIYMCIICHUS, MpaBWia OKPYIJICHUS, NPUKUAKY U
OLICHKY PE3yJIbTaTa BEIYMCIICHU;

CBOOOJHO ONEpPUPOBATH MOHSATUEM: CTEMEHb C LEJbIM MOKa3aTeIeM, UCIOJIb30BaTh
MOAXO0AUTYI0 (POPMY 3aIHMCH NEHCTBUTEIBHBIX YMCEIT [Tl pELIEeHUs MPAaKTUYECKUX 3a7a4
Y NIPEACTABJICHUS TaHHBIX;

CBOOOZHO OMNEpPUPOBATH MOHATHEM: apu(PMEeTHYEeCKUid KOpEeHb HaTypalbHOU
CTEIICHH;

CBOOOZHO OMEpUPOBATh MOHATHEM: CTEIIEHb C PAallMOHAIbHBIM MTOKa3aTeNEM;

CBOOOJAHO  OMEpPUPOBAaTHh TMOHATHUAMM: JOrapudM Uucia, JECATHUYHBIE U
HaTypajbHbIe JOrapu(mbl;

CBOOOJHO ONEpPUpPOBATh MOHATHSIMHU: CHUHYC, KOCHHYC, TaHIEHC, KOTaHIEHC
YHUCJIOBOTO apryMEHTa;

ONEpUPOBATH MOHATHUAMM: ApPKCHHYC, APKKOCMHYC M AapKTaHT€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHHS M HEPABEHCTBA:

CBOOOJIHO OIEpUpOBAaTh IOHATUSAMHU: TOXKAECTBO, YpaBHEHHE, HEPaBEHCTBO,
PaBHOCWIBHBIE YPABHEHUS U yPABHEHUS-CIICACTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh  PA3JIMYHbIE  METOAbl  PELIEHHs  PpalUOHAIbHBIX U JPOOHO-
PalMOHAIIBHBIX YPaBHEHUM, IPUMEHATh METOJL MHTEPBAJIOB JIJISl PELLICHUS] HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATHSMM: MHOTOYIEH OT OJHOM NepeMeHHOH,
MHOT'OWIEH C LEeJIbIMU KO3(ULMEeHTaMH, KOPHM MHOIOWIEHA, NPUMEHSTh JAEJICHHE
MHOTrO4YJIEHAa HA MHOT'OWIEH C OCTaTKoOM, Teopemy be3y u teopemy Buera st pemeHus
3ajady;

cBOOOJIHO ONEPUPOBATH MOHATHSMM: CHUCTEMa JIMHEHHBIX YpaBHEHMH, MaTpHULa,
OIpeAEINTENb MAaTPULIBI 2 X 2 ¥ €ro F€OMETPUYECKUI CMBICI, HUCII0JIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Aud BBIYUCIIEHHS €r0 3HAYEHUS, NPUMEHATH ONPENCIUTENN s
pELICHHUs] CHUCTEMbl JIMHEHHBIX YpaBHEHWI, MOJEIUPOBATH PEAIBHBIE CUTYyallMd C
IIOMOIIBIO CHCTEMBI JIMHEWHBIX YPaBHEHWiI, MCCIEAOBATH IIOCTPOEHHBIE MOJEIH C
MIOMOIIBIO MAaTPHI] U OIIPENETUTENIECH, UHTEPIIPETUPOBATD NIOJYUYEHHBIN pe3yJIbTaT;

UCIIO0JIb30BaTh CBOIMCTBA JEMCTBUI ¢ KOPHAMHU Ul IPeoOpa30BaHMsl BhIpaKEHU;

BBINOJIHATh NPEOOpa30BaHUsl YHCIOBBIX BBIPAKEHUH, COJEp)KAIIUX CTENEeHU C
palMOHAJILHBIM I10Ka3aTeleM;

UCIIONIb30BaTh CBOMCTBa Jorapu(MOB i MpeoOpazoBaHus JIOTapuHMUUECKUX
BBIPAKCHUM;

CBOOOJIHO ~ ONEpPUPOBATh MMOHATHSIMM: HUpPpAlMOHAIbHbBIE, TOKa3aTeIbHbIE WU
jgorapu(MUUYECKUe YpaBHEHHUS, HAXOAWUTh HX PEIICHUS C IOMOIIBIO PaBHOCHUIIBHBIX
[IEPEXO0I0B UJIU OCYILECTBIISIS IPOBEPKY KOPHEH;

OPUMEHSATh OCHOBHBIE TPUTOHOMETpHUYECKHE (OpPMYJbl s IpeoOpa3zoBaHMs
TPUTOHOMETPUYECKUX BBIPAXKECHUI;



CBOOOJTHO OTEPHPOBATH MOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE, MPUMEHSIThH
HEoOXoauMble (OPMYJIBI JUISI PEUICHHS OCHOBHBIX THIIOB TPUTOHOMETPHYECKUX
YpaBHEHMI;

MOJIETTUPOBATh pealbHbIE CUTYallMM Ha S3bIKE aNreOpbl, COCTABIATH BBIPAKEHUS,
ypaBHEHHs, HEPABEHCTBA IO YCJIOBHIO 33/1a4d, HCCIEIOBATh IMOCTPOEHHBIE MOJEIH C
MCIIOJIb30BAHHUEM arlrapaTa ajreOphl.

DyHKUHUN U TPAPUKU:

CBOOOZHO OINEpPUPOBATH MOHATHAMHU: (QYHKIMS, CIOCOObl 3anaHus (yHKUUH,
B3aMMHO OOpaTHbIE (QPYHKIMHM, KOMIO3ULMS (PYHKIMM, rpapuk (pyHKIHH, BBIIOJIHATH
aJIeMEHTapHbIe MpeoOpa3zoBaHus rpadUKoB PYHKIHI;

CBOOOJHO OINEpPUPOBATH MOHATHSAMHU: OOJACTh OIpEAeTCHUS W MHOKECTBO
3HaYeHUU (QYHKINH, HYJTU QYHKIIMHA, TPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJTHO  OMEpPHpPOBATh MOHATHUAMHU: U€THBIE W HEU€THBIE  (DyHKIUH,
nepuoandeckre (QYHKIUH, TPOMEXKYTKH MOHOTOHHOCTH (DYHKIIUM, MAKCUMYMBI U
MUHUMYMBI (DYHKITUH, HaHOOJIbIIIee ¥ HAaMMEHbIIIee 3HaYeHNEe (YHKIIMH HA TIPOMEKYTKE;

cBOOOJTHO ONEPUPOBATH MOHATUSAMU: CTETICHHAS (YHKIIHS C HATYPAJIbHBIM U IEJIBIM
nokasaresieM, rpaduk CTENeHHOW (QYHKIMM C HATypalbHbIM M LIEJIbIM MOKa3aTeseM,
rpaduK KOpHS n-Ooi cTeneHW Kak (yHKIUU OOpaTHOW CTENeHHW C HaTypaTbHBIM
MOKa3aTeseMm;

OTIePHPOBATh MOHATHIMH: JTHHEWHAs, KBaJApaTHUHAS M IPOOHO-TMHEHHAs (PYHKIINH,
BBITIOJIHATD JIEMEHTAPHOE MCCIEI0BAHUE U TOCTPOCHUE UX TPA(UKOB;

CBOOOJIHO ONEpUPOBaTh MOHATUSAMH: IIOKa3aTeldbHass M Jiorapupmuueckas
(GYyHKIMH, UX CBOICTBA U IpaMKH, UCII0JIb30BaTh UX IpauKu AJIs peLIeHNs ypaBHEHU;

CBOOOJIHO  ONEpUPOBaTh  IMOHATUAMHU:  TPUTOHOMETPHUYECKAs  OKPY>KHOCTb,
OIlpeieIeHNe TPUTOHOMETPUUYECKUX (DYHKIUI YNCIOBOTO apryMeHTa;

UCNOJIb30BaTh TpapuKky (QYyHKIUM A UCCIIEIOBaHUS MPOLIECCOB U 3aBUCUMOCTEN
IpU pelIeHHU 3a/lady U3 JIpYrux y4eOHbIX NPEIMETOB M PEaJbHOM >KU3HU, BBIPAXATb
(dbopMynamMH 3aBUCUMOCTH MEX/1y BEJIMYMHAMU;

Hauana MaTeMaTH4ecKOro aHaIn3a:

CBOOOJIHO ~ ONEpPUPOBATH TMOHATUSAMHU: apUMeTHdeckass U TeoMeTpudecKas
nporpeccus, OECKOHEYHO YOBIBaOLlasi IeOMETpUYECKas MpOrpeccHsi, JIMHEHHBIH U
HKCHOHEHIMAIBHBIA POCT, (pOopMysia CIIOKHBIX MPOLIEHTOB, MMETh INPEACTABICHHUE O
KOHCTAHTE;

UCMOJb30BaTh MPOTPECCHU JUISL PEUICHHMs] peajbHBIX 3a7ad  IMPHUKIATHOTO
Xapakrepa;

CBOOOJIHO OIEPUPOBATH TMOHATUSAMH: IOCIEIOBATEIbHOCTh, CIIOCOOBI 3aJaHMs
MoCJe10BaTeIbHOCTENH, MOHOTOHHBIE U OTPAHUYEHHBIE MOCIIEA0BATEIbHOCTH, TOHUMATh
OCHOBBI 3apPOXK/ICHUSI MATEMaTHYECKOI'0 aHAJIN3a KaK aHaIu3a OECKOHEYHO MaJbIX;

CcBOOOJIHO ONEPUPOBATH IMOHATHAMU: HENPEPHIBHbIC (DYHKLMHU, TOYKU pa3pbiBa
rpaduka GyHKIIUN, aCHMITOTH rpaduka GyHKINH;

cBOOOJIHO OIEpUpoBaTh MOHATHEM: (YHKIMS, HENpephlBHAs Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKIUHN TS pEICHUS 3aa4;

cBOOOJIHO ONEpUpPOBATh MOHATUSMH: IEpBasi M BTOpas MPOU3BOAHBIC (DYyHKIUH,
KacarenbHas K rpaduky QyHKINH,

BBIUMCIIATHh MPOU3BOAHBIE CyMMBI, MPOU3BEICHHS, YACTHOTO M KOMITO3UIIMH JBYX
(GYyHKIMIA, 3HaTh TPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKLINH;



MCII0JIb30BaTh F€OMETPUUYECKUI U (PU3HUECKUM CMBICI MPOU3BOAHON IJIs pEIIEHUs
3a1ad4.

MHoxkecTBa U JIOTHKA:

CBOOOJHO ONEPUPOBATh MOHATUSAMH: MHOXKECTBO, ONIEPALIMH HAJ] MHOKECTBAMU;

WCIIOJIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIN amnmapar Juisi ONUCAaHUsS pPEaJbHBIX
MIPOLIECCOB U SIBJICHUM, MPU PELICHUH 33734 U3 IPYTUX y4eOHBIX IPEIMETOB;

CBOOOJHO ONEpPUpPOBATh MOHATUSMU: OIpElIEIeHHe, TeopemMa, YypaBHEHUE-
CJIEJICTBUE, CBOMCTBO MAaTEMaTHYECKOr0 OOBEKTa, J0Ka3aTelIbCTBO, PABHOCUIIbHbBIE
YPaBHEHMS U HEPABEHCTBA.

K xoniy o0yuenus B 11 kjacce oOyyaromuiics MOIyYUT CIEIYIONINE NPeIMETHbIE
pe3yNbTaThl MO OTIENbHBIM TeMaM paboueill mporpaMMbl yuyeOHOro Kypca «Anredpa u
Hayaja MaTEMaTHYECKOTO aHAJIN3a»:

Yucia 1 BBIYUCJICHHS:

CBOOOZHO OINEPUPOBATH MOHATHUSMU: HATYpaJIbHOE U 1IE€JI0€ YUCIO, MHOXECTBA
HaTypaJIbHBIX U IIEJIBIX YHCEJI, UCIIOJIB30BATh MPU3HAKU JAEIUMOCTH Henblx uncen, HOJ
n HOK HaTypasIbHBIX 4MCelN IS peLIeHNs 3a]1a4, IPUMEHTh anroput™ EBxkina;

CBOOOJHO ONEPUPOBATH MOHITHUEM OCTAaTKa 10 MOAYJIIO, 3alHChIBATh HATypajibHbIC
YHUCla B Pa3JIUYHbIX MO3ULIUOHHBIX CUCTEMAX CUHMCIICHHUS;

CBOOOZHO OMEpUPOBATh MOHATUSAMU: KOMIUIEKCHOE YHUCIO UM  MHOXECTBO
KOMIUIEKCHBIX 4YHCeJl, MpPEeJICTaBIsATh KOMIUIEKCHbIE 4YHClIa B anreOpandeckod u
TPUTOHOMETPUYECKOW ¢opMe, BBIMOIHATh apu(pMeTUYECKUEe Omepalu ¢ HUMH U
1300pakaTh HA KOOPAMHATHON MIIOCKOCTH.

YpaBHeHMSI 1 HEPABEHCTBA:

CcBOOOJIHO  ONEpPUPOBATh IMOHATHSMM: HUpPpALMOHAIbHbBIE, IIOKa3aTelbHbIE WU
jgorapu(MUYECKHEe HEPaBEHCTBA, HAXOAUTh MX PELICHHUs] C MOMOIIbIO PaBHOCHUIIbHBIX
IIEPEXOJI0B;

OCYILECTBIIATh OTOOP KOpHEH IpU PELIEHUH TPUTOHOMETPUUECKOT0 YPaBHEHUS;

cBOOOJIHO OIIEpPUPOBATh MOHATUEM TPUTOHOMETPHUUECKOE HEPABEHCTBO, IPUMEHSTh
HeoOXonuMble (OpMyJbl Ul PEUIeHUs OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX
HEPABEHCTB;

CBOOOJIHO OIEpPUPOBATh MOHATUAMHU: CHCTEMa U COBOKYIHOCTb YypaBHEHUH U
HEPABEHCTB, PAaBHOCWIIBHBIE CHCTEMBI M CHCTEMBI-CIECJACTBUS, HAXOIUTh PELICHUS
CUCTEMBl M COBOKYIHOCTEH palMOHAJIBHBIX, HPPALUOHAIBHBIX, ITOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YpaBHEHUN U HEPABEHCTB;

pelaTh palndoHalbHbIE, UppallMOHAIbHbIE, MOKa3aTelbHble, JorapupMuieckue u
TPUTOHOMETPUYECKUE YPABHEHNS U HEPABEHCTBA, COAEPIKAIINE MOLYJIU U apaMeTphl;

OPUMEHSATh TpaduuecKre MeTOIbl JUIsl PEeIlieHUs] YpaBHEHUI 1 HEPABEHCTB, a TaKXkKe
3aJ1a4 ¢ apaMeTpamy;

MOJICNIMPOBATh PeajbHbIE CUTYaIlMM Ha SI3bIKE aiareOpbl, COCTABIATH BBIPAKCHHUS,
YPAaBHEHUs, HEPABECHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJa4M, UCCIIEN0BATH IIOCTPOCHHBIE
MOJIEIM C HCIOJBb30BAHMEM ammapara aiareOpbl, WHTEPIPETUPOBATH IOJYYEHHBIN
pe3yibTar.

DOyHKUMH U TPaPUKH:

CTpOUTHh TIpadUKH KOMMIO3MLIMK (GYHKIMM € TOMOIIBIO  3JIEMEHTapHOTrO
WCCIICZIOBAHUS U CBOMCTB KOMIIO3ULIMY JIBYX (DyHKITHIA;

CTPOUTHh T€OMETpPHUYECKHE OOpa3bl ypaBHEHHH M HEPAaBEHCTB Ha KOOPJMHATHOM
IIJIOCKOCTH;



CBOOOJHO ONEPUPOBATh MOHATUAMHU: TPaPUKN TPUTOHOMETPUUECKHUX (DYHKLIUN;
MPUMEHATh QYHKIUU JJI1 MOJIETUPOBAHUS U UCCIIEIOBAHUS PEATIBHBIX MTPOLIECCOB.
Havana maTemaTn4yeckoro anajamsa:

WCIIOJIb30BaTh MPOU3BOJHYIO JJISi MCCIENOBaHUS (DYHKIMH HAa MOHOTOHHOCTb U
AKCTPEMYMBI;

HaXOJOUTh HauOoJblIee W HAaUMEHbIlIee 3HAauY€HUA (YHKUUU HENpPEpbIBHOM Ha
OTpPE3KE;

UCIIOJIb30BaTh TMPOU3BOJHYIO JJISi HAXOXJACHUS HAUIy4ylIero pELIeHUus B
MPUKJIAJHBIX, B TOM YHCJE COLMAIbHO-3KOHOMHUYECKHX, 3aJadax, IJs OIpeaeseHus
CKOPOCTH M YCKOPEHHS Ipolecca, 3aAaHHOTr0 (POpMyIoi WK rpaduKoMm;

CBOOOZHO OINEpPUPOBATh MOHATUSAMHU: MEepBOOOpa3Has, ONpeneiaEHHBbIA HMHTErpal,
HaXOJUTh NEPBOOOPA3HbBIE AIEMEHTAPHBIX (DYHKIMI U BBIUUCIATH HHTErpajl o ¢popMmyiie
Hrrorona-JleliOnuna;

HaXOJUTh TUIOIIA/IU TJIOCKUX (PUTYp U 00BEMBI TN C MOMOIIBIO HHTErpaa;

MMETh TpPEJCTaBJICHHE O MAaTeMAaTHUYeCKOM MOJEIMPOBAaHUM Ha IpHUMeEpe
cocTtaBlieHus quddepeHIMabHbIX YPaBHEHUI,

pemarh TMpUKIATHbIE 33/Ja4d, B TOM YHCIE COLUUAIbHO-KOHOMHYECKOIO M
(du3MYecKoro xapakrepa, CpeJICTBaMU MaTEMaTHYECKOTO aHAJN3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Konrpoaeusie | Ipaxieckue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypesI
MHOK€ECTBO AEHCTBUTEIBHBIX YHACEIL.
1 MHorounensl. PannoHanbHble YpaBHEHHS U 19 5
HepaBeHCTBa. CHCTEMBI IMHEWHBIX
ypaBHEHUU
2 Oynkuuu u rpadpuku. CreneHHas GyHKINS C 10 1
1L[eJIbIM TIOKa3aTeNIeM
3 Apudmernueckuil KOpeHb N-0i CTENEHHU. 10 1
HppanmonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 7 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITHS. 12 1
JlorapudmMudeckue ypaBHSHHsI
6 TpuroHomeTpuuecKre BbIpaXKEHUs U 14 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH U IPOTPECCHH 9 1
8 HenpepsiBabie pynkmmu. [IponsBoanas 17
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 3 2
3HaHUU
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 101 10 0




11 KUIIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NMPOrpaMmblI Bcero Konrpoaeusre | IpaxTieckue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypesI
1 I/ICCJ'IGILOBaHEIC (GYHKIHIA ¢ TTOMOIIBIO 29 1
TIPOU3BOTHOM
2 ITepBooOpa3Hasi ¥ MHTETpaI 12 1
3 I'paduku TPUrOHOMETPUUECKUX (PYHKIIMM. 14 1
TpuroHomeTpryeckue HEpaBEHCTBA
4 HppanmonaisHbIe, MOKa3aTeIbHbIC U 24 1
norapuMuvecKkue HepaBeHCTBA
5 KommnekcHeie yncna 10 1
6 HarypanbsHbie u 11e1s1e uncia 10 1
CucreMbl paliMoOHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JOTapU(PMUUECKUX 12 1
YpaBHEHHUI
8 3amauu ¢ mapameTpamu 16 1
9 HOBTOPGHHC, 0000111eHHEe, CHCTEMATU3AINS 16 2
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 135 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
ara uudposbie
Ne i/ Tema ypoka A
yp Beero Ko;npo.m)m)le HpﬁaKanecmle Wiydenus 06pazoBaATENBHbIC
padoTsI padoThI pecypesl
MHO0eCTBO, OIlepalliy HaJ MHOXKECTBAMHU
1 IBO, OTICpAUTH Has 1 01.09.2025
U UX CBOMCTBa
2 Juarpammel Diinepa-Benna 1 03.09.2025
IIpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOTO
3 P p 1 04.09.2025
amnmapara JiIs pemeHus 3a1ad
Parmmmonansusie ynciaa. OOBIKHOBEHHBIE U
4 JECSITHYHBIC IPOOH, TPOIICHTHI, 1 08.09.2025
OCCKOHEYHBIC MTEPHUONUECKHIE TPOOH
ITpumenenne npoOeii 1 MPOLIEHTOB IS
5 P AP port a 1 10.09.2025
penieHus MPUKIAAHBIX 337249
eMCTBUTEIbHBIC YHCIIa. PalinoHaIbHBIE U
6 A I 1 11.09.2025
HMppaIMOHAIbHBIE YHCIIa
ApudmMeTrnueckue omepainu ¢
7 pud pai 1 15.09.2025
JIENCTBUTEILHBIMU YUCIIAMHI
Moynb 1€MCTBUTENBHOTO YUCIIA U €r0
cBoiictBa. [IpuOIMKXEHHbBIE BEIYUCIECHUS
8 P ’ 1 17.09.2025
MIpaBUJIa OKPYTJICHUS, IPUKKUIKA U OLICHKA
pe3ynbTaTa BRIYUCICHUN
9 CraprtoBasi tuarHocTudeckas pabora 1 1 18.09.2025
OCHOBHBIE METOJIbI PEIICHUS LEIbIX U
10 JIpoOHO-pallMOHATIBHBIX YPABHEHUH U 1 22.09.2025
HEPAaBEHCTB
OCHOBHBIE METO/IBI PEIICHUS IeNbIX U
11 JIpoOHO-pallMOHATIBHBIX YPABHEHUH U 1 24.09.2025
HEPAaBEHCTB




12

MHOrouieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOTo4YJI€HAa HA MHOTOYJIEH C
ocratkoMm. Teopema besy

25.09.2025

13

MHorouseHsbI ¢ HeIbIMA K0P PUIIMEHTAMH.
Teopema Buera

29.09.2025

14

Pemrenne cucreM JIMHEHHBIX YPAaBHEHUN

01.10.2025

15

Martpuna CuCTeMBbI JINHEWHBIX YPABHEHUN.
Ornpenenurens MaTPUILLI 2X2, €r0
r€OMETPUYECKHUI CMBICI U CBOMCTBA;
BBIYMCIICHUE €r0 3HAYEHUs

02.10.2025

16

Onpenenurens MaTpuLpl 2X2, €ro
F€OMETPUYECKHUI CMBICIT U CBOMCTBA;
BBIYMCJIEHUE €r0 3HAYEHUS

06.10.2025

17

[IpuMeHeHue onpeaenuTens i peeHus
CUCTEMBI JINHEWHBIX YPABHEHUN

08.10.2025

18

Pemenune npukiaaHbIxX 3aa4 ¢ TOMOUIBIO
CHUCTEMBI JINHEHHBIX YpaBHCHUHN

09.10.2025

19

KonTtponbHas padoTa: "PanmonanbHbie
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JIMHEHHBIX YpaBHEHUN"

13.10.2025

20

OyHKIHUSA, CrIOCOObI 3aaHus (DYHKIIUH.
B3anmuO 00paTHbIe GyHKITUH.
Komnosunus hyHkumii

15.10.2025

21

I'paduk pyHkIMU. D1emMeHTapHbIC
npeoOpa3oBaHus rpa@uKOB PYHKIUN

16.10.2025

22

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HaueHud ¢pynkuuu. Hymu ¢pyHkimm.
ITpoMeXyTKH 3HAaK MOCTOSTHCTBA

20.10.2025

23

YérHble 1 HEUETHBIEC (DYHKIIUU.
[lepuoanyeckue ¢pynkuuu. [Ipomexyrku
MOHOTOHHOCTH (DYHKIIMU

22.10.2025

24

MaxkcuMyMbl 1 MUHUMYMBI (DYHKIIUH.

23.10.2025




Hauboubiiee u HauMeHblIIee 3HAYCHUE
(GYHKIMHU HAa TPOMEXKYTKE

Jluneiinasi, kBajipaTuyHas ¥ JIpoOHO-

25 . 27.10.2025
TUHEeHas QYHKIUN

26 DNeMEHTapHOE UCCIIEIOBAaHUE U § 05.11.2025
MOCTPOCHHE IPaPUKOB ITUX DYHKITUI

7 CreneHs ¢ MeNbIM MoKa3areieM. buaomM 06.11.2025
Hprorona
CrenenHas GyHKIHS ¢ HATYPAIBHBIM U

28 1eNbIM Moka3zareneM. E€ cBoiicTBa 10.11.2025
rpaduk

29 KOHTpOJ'II)Ha"SI pa(SUOTa: CTeHeHH.’:’l’H 12.11.2025
¢dbynaknus. E€ cBoiicTBa u rpaduk

30 Apudmernaeckuit KOpeHb HaTypatbHOMH 13.11.2025
CTCTICHH U €T0 CBOMCTBA

31 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHIH, 17.11.2025
COJIepIKalUX CTENEeHH U KOPHU

30 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHIH, 19.11.2025
COJIep’KalUX CTENEeHH U KOPHU
Uppauunonansueie ypaBHeHus. OCHOBHbBIE

33 METO/IbI PEIICHUS UPPALMOHATBHBIX 20.11.2025
ypaBHEHUH
Uppauunonansuele ypaBHeHus. OCHOBHbBIE

34 METO/IbI PEIICHUS UPPALMOHATBHBIX 24.11.2025
ypaBHEHUH

35 PaBHOCHIIbHBIE TIEpEXO/IbI B pemieHun 26.11.2025
WppalMOHAILHBIX YpaBHEHUI

36 PaBHOCHITBHBIE TIEpEXO/IBI B pelleHHH 27 11.2025
HppallMOHAIILHBIX YPaBHEHHM
CroiicTBa u rpaduK KOpHS N-Oi CTETIEHH

37 Kak (QyHKIIMM 0OpaTHOM CTENeHN C 01.12.2025

HaTypaJbHbIM IIOKA3aTCJICM




CBoiicTBa u rpaduk KOpHSI N-0il CTENEHN

38 KaK QyHKIMH 0OpaTHOW CTEIICHH C 1 03.12.2025
HaTYpaJIbHBIM IOKA3aTeIIeM
KonTtponeHas padota: "CBoiicTBa 1 rpadux

39 KOpHS n-oii crenenu. UppamuronanbHbie 1 04.12.2025
ypaBHeHus"

40 C:FCHCIEI) C palMOHAIFHBIM TTI0Ka3aTeNIeM H 1 08.12.2025
e€ cBoiicTBa

a1 C:FCHCIEI) C palMOHAIFHBIM TTOKa3aTeNIeM H 1 10.12.2025
e€ cBoiicTBa

42 [lokazarenbHas GyHKLMA, €€ CBOMCTBA U 1 11.12.2025
rpaduk

43 Hcnons3oBanue rpaijKa byHKIMH IS 1 15122025
pelIeHNs YpaBHEHUH

44 Hcnons3oBanue rpav(bm(a byHKIMH 1715 1 17.12.2025
pelIeHus ypaBHEHU N
[ToxazartenbHbie ypaBHEHUSI. OCHOBHbBIE

45 METO/IbI PEIICHUS TTOKA3aTEeIIbHBIX 1 18.12.2025
YpaBHEHUU

46 [TonyromoBas KOHTpoIbHAS paboTa 1 22.12.2025

47 Jlorapudwm uncna. CoiicTBa Jorapupma 1 24.12.2025

48 Jlorapudwm uncna. CoiicTBa Jorapupma 1 25.12.2025

49 JlecsaTHYHBIC W HATYpATbHBIE JTJOTAPU(MBI 1 29.12.2025

50 [IpeoOpaszoBanue BhIpaskeHUH, 1 12.01.2026
coJiepsKalux Jorapudmol

51 [IpeoOpaszoBanue BbIpaskeHUH, 1 14.01.2026
coJieprKalux Jorapugmol

52 Jlorapudmmueckas GyHKIHS, €€ CBOHCTBA 1 15.01.2026
U rpaduk

53 Hcnonb3oBanue rpaduka GyHKIUN OIS 1 19.01.2026

pELIeHNs ypaBHEHUI




Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE

o4 METO/IbI peIICHHsI ToTapu(PMUIECKUX 21.01.2026
YpaBHEHUU
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

95 METO/IbI PEIICHUS JTOTAPUPMUUECKUX 22.01.2026
YpaBHEHUU

56 PaBHOCHIIBHBIE TTEPEXOIBI B petiieHnu 26.01.2026
Jorapu(PMUIECKUX ypaBHEHUN

57 PaBHOCHIIBHBIE TTEPEXO/IBI B pemieHnm 28.01.2026
Jorapu(PMUIECKUX YpaBHEHUN

58 KonTtponpHas padoTa: HorapnchquCKa:I 29 01.2026
¢dbyukuus. Jlorapupmuueckre ypaBHeHUs

59 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAHTEHC 02.02.2026
YHCIIOBOTO apryMeHTa

60 CunHyc, KOCHHYC, TAHT€HC ¥ KOTAHTEHC 04.02.2026
YHCIIOBOTO apryMeHTa

61 ApKCUHYC, apKKOCHUHYC M apKTaHT'€HC 05.02.2026
YHICIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

62 OTpeieJICHUEe TPUTOHOMETPUUECKHIX 09.02.2026
(GYHKIIMI YHUCIOBOTrO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

63 OTpeieJICHUEe TPUTOHOMETPUUECKHIX 11.02.2026
(YHKIIMI YHMCIOBOTO apryMeHTa

64 OcHOBHBIE TPUTOHOMETPUYECKUE (HOPMYIIBI 12.02.2026

65 OcHOBHBIE TPUTOHOMETPUYECKUE (HOPMYIIBI 16.02.2026

66 Hp606p213033aHI/Ie TPUTOHOMETPHUYECKHUX 18.02.2026
BBIPKEHUI

67 Hp606p33033aHI/Ie TPUTOHOMETPHUUYECKUX 19.02.2026
BBIPKEHUI

68 Pemenune TpUroHOMETpUYECKUX YPABHEHUM 25.02.2026

69 Pemienne TpUroHOMETPUYECKUX YPABHEHUM 26.02.2026




70 Perienne TpUrOHOMETPUYECKUX YpaBHEHUN 02.03.2026

71 Pemienne TpUroHOMETpUYECKUX YpaBHEHUI 04.03.2026
KonTtponsHast padoTa:

72 "TpUrOHOMETPUYECKHE BHIPAKEHUS U 05.03.2026
TPUTOHOMETPUUECKHE ypaBHEHUS"
[TocnenoBaTeabHOCTH, CIIOCOOBI 331aHUS

73 nocIeIoBaTeIbHOCTeH. MeTo 11.03.2026
MaTeMaTHIeCKON WHIYKITHH
MOHOTOHHBIE ¥ OTPAaHUYECHHBIC

74 nocnenoBarenbHocTU. McTopust ananusa 12.03.2026
OECKOHEYHO MaJIbIX

75 Apudmernueckas Mporpeccus 16.03.2026

76 I'eoMeTrpudeckas mporpeccus 18.03.2026

77 beckoneuHo yObIBatoIasi reoMeTpudeckas 19.03.2026
porpeccust

78 Cymma 6eCK0He:1Ho yOBbIBarOIIIEH 23.03.2026
Te€OMETPUYECKOH MPOTpeccuu

79 JIMHEHHBIN ¥ SKCIOHEHITMAILHBIN POCT. 95 03.2026
Yucno e. Dopmyrna CIOKHBIX MPOILIEHTOB

80 Hcnonp30BaHue MPOTPECCHH ISl PEIICHUS 96.03.2026
peabHBIX 337124 MPUKIIATHOTO XapaKTepa

81 'I‘<0HTp0J'IBHaSI paborTa: . 06.04.2026

[TocnenoBaTeNIFHOCTH U IPOTPECCHH

82 HenpepbiBHbIC (DYHKITNHN U X CBOMCTBA 08.04.2026

83 Touxka paspbIBa. AcumnrtoTsl rpadukoB 09.04.2026
byHKIMI

84 CpoiicTBa (hyHKIIMI HETIPEPHIBHBIX Ha 13.04.2026
OTpe3Ke

85 CpoiicTBa (hyHKIIMIA HETIPEPHIBHBIX HA 15.04.2026
OTpe3Ke

86 Metoa MHTEpBAJIOB ISl pENICHUs 16.04.2026




HEPABEHCTB

MGTOI[ HUHTCPBAJIOB JIA PCHICHUS

87 1 20.04.2026
HEPABCHCTB

88 HpI/IMeHUGHI/IC CBOMCTB HEMPEPBIBHBIX 1 99 04.2026
GYHKIMH 1S penieHus 3a1a4

89 HpI/IMeHUGHI/IC CBOWCTB HEIPEPBIBHBIX 1 93.04.2026
GyHKIMM 115 penieHus 3a1a4

90 [TepBast u BTOpas mpou3BOHBIE PYHKIIMI 1 27.04.2026

91 Onpe)leneHH?, T€OMETPUUECKHUI CMBICTT 1 29 04.2026
MIPOU3BOTHOM

92 OnpeneneHHve, (UBUYECKUN CMBICIT 1 30.04.2026
TTPOU3BOTHOM

93 VYpaBHeHHE KacaTelbHON K rpaduKy 1 04.05.2026
byHKIIAN

94 VYpaBHeHHE KacaTelbHOU K rpaduKy 1 06.05.2026
byHKIAN

95 [Tpou3BoIHBIE 2JTIEMEHTAPHBIX (HYHKIIHIMA 1 07.05.2026

96 [TpousBoiHbIE IEMEHTAPHBIX (DYHKITHI 1 13.05.2026

97 [IpousBoiHast CYyMMBI, HpOU3BENICHU, 1 14.05.2026
YaCTHOT'O M KOMMO3UIMH DYHKIUI

98 [IpousBoiHast CYyMMBI, MpOH3BECHN, 1 18.05.2026
YaCTHOT'O U KOMIO3UIMU QYHKIUI

99 HOBTOPe'I'-II/IC, 06061116"1-11'/{6, CI/ICTGM%TI/ISaI_II/IH 1 20.05.2026
3HaHui: "YpaBHeHus ', "OyHKIMU

100 Hrtoropas koHTpoJIbHAS paboTa 1 1 21.05.2026

101 Hroropas koHTpoJIbHAs paboTa 1 1 25.05.2026

OBIIEE KOJIMYECTBO YACOB I1O 101 10

I[TPOTPAMME




11 KVIACC

Ne i/t

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

[IpuMeHeHne npou3BOIHOMN K
HCCIeA0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

01.09.2025

[IpuMeHeHnne npon3BOIHOM K
HCCIeA0BaHUIO (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

03.09.2025

[IpuMeHeHne npon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEM MBI

04.09.2025

[IpumeneHnne mpou3BOIHOM K
HCCIeA0BaHUIO0 (PYHKIIMHI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

04.09.2025

Bxoanas auarnoctuueckasi pabota

08.09.2025

[Ipumenenne npou3BOIHOM K
HCCIeI0BaHUIO (QYHKIMH Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

10.09.2025

Haxoxnenne HauOOIIBIIETO U
HaWMEHBIIIETO 3HAYCHUS HEIIPEPHIBHON
(GYHKIIMH Ha OTpe3Ke

11.09.2025

Haxoxaenue HaubompIiero u
HaUMEHBIIIETO 3HAUEHUS HEeMPEepPbIBHOMN
(GyHKIIMH Ha OTPE3Ke

11.09.2025

Haxosxnenne HanOoJIbIIero u
HaMMEHBIIETO 3HaYeHUs HelIPephIBHOM
(GYHKIMU Ha OTpe3Ke

15.09.2025

10

HaxoxaeHue HanOOJIBIIET0 U

17.09.2025




HaWMEHBIIETO 3HAYEHUs HENIPEPBIBHOU
(GyHKIIMU Ha OTpE3Ke

11

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKIIMU Ha OTpE3Ke

18.09.2025

12

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(YHKIMM Ha OTpe3Ke

18.09.2025

13

[TIpumeneHne nporu3BOTHOM JUIst
HaXO0KJICHUS HAMJIYUIIIETO PEIICHUs B
MIPUKJIATHBIX 3a/1a4ax

22.09.2025

14

[Tpumenenre mpou3BOIHOM IS
HaXO0KJICHUS HAMITYUIIIEr0 PEIICHUs B
MPUKIIATHBIX 3a/1a9ax

24.09.2025

15

[Tpumenenrie mpou3BOIHOM JIs
OTIPENICTICHUSI CKOPOCTH U YCKOPEHUS
nporiecca, 3aJaHHOTO (GOPMYIION UITH
rpapukoM

25.09.2025

16

[IpumeneHnre mpou3BOIHOM JIst
OTIPEICTICHUSI CKOPOCTH U YCKOPECHHS
nporiecca, 3aaHHOTO (GOPMYIION UITH
rpadukoM

25.09.2025

17

Komnozunus hyHkmii

29.09.2025

18

Kommnoszunus dhyHkimit

01.10.2025

19

Kommnosunus dbyHkimii

02.10.2025

20

I'eomeTrpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOU TJIOCKOCTH

R N

02.10.2025

21

I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHON INIOCKOCTH

06.10.2025

22

CamocrosrenbHas padora: "HccnenoBanue

(GYHKIH ¢ TOMOIIBIO TPOU3BOTHOM"

08.10.2025

23

[TepBo0Opa3Hasi, OCHOBHOE CBOWCTBO

09.10.2025




11epBo0Opa3HBIX

IlepBooOpa3HbIe 2IeMEHTAPHBIX (PYHKIIHIA.

24 09.10.2025
[IpaBuna Hax0XIEHHS TEPBOOOPA3HBIX

o5 IlepBooOpa3HbIe 31eMEeHTapHBIX (DYHKIIHH. 13.10.2025
[IpaBuna Hax0XIEHHS TEPBOOOPA3HBIX

26 Hurerpai. ' eomeTpuyeckuii CMbICIT 15.10.2025
MHTETpaja

7 Brruncnenue ONpE/IENEHHOro HHTErpaa 16.10.2025
o ¢popmyne Herotona-JleitOnuna

28 Brruncnenue OMpEENEHHOTO NHTErpaa 16.10.2025
o ¢popmyne Herotona-JleitOnuna

29 HpI/IMeHezme WHTETpaJIa T HaX0XK ICHUS 20.10.2025
TIJTOIAIEH TIOCKUX (PUTyp

30 pr?v[eHeHHe WHTETpaJIa T HaX0XK ICHUS 22 10.2025
00BEMOB reOMETPHUECKHX Tell

31 HpI/IMepBvaeI_HeHI/II/I muddepeHnanTbHBIX 23.10.2025
YpaBHEHHUI

30 HpI/IMepBvaeI_HeHI/II/I nuddepeHnnaTbHBIX 23.10.2025
ypaBHEHUI
Matemaruueckoe MOJEIMPOBAHHE

33 peabHBIX MPOIIECCOB C MIOMOIIIBIO 27.10.2025
muddepeHnanTbHBIX YpaBHCHUM

34 KOHTpOJ'II'a'HaSI pabota: "[lepBooOpasnas u 05.11.2025
UHTErpal

35 TpI/I}"OHOMeTpH‘{eCKI/Ie byHKIIH, UX 06.11.2025
CBOMCTBa U rpaduku

36 TpHVrOHOMeTqueCKHe byHKIIH, UX 06.11.2025
CBOMCTBa U rpaduku

37 TpHVFOHOMeTqueCKHe GbyHKIIH, UX 10.11.2025
CBOMCTBa U rpaduku

38 Tpuronomerpuyeckue GyHKIHUU, UX 12.11.2025

CBOMCTBA U rpaduKu




Tpuronomerpuueckue GyHKIUH, UX

39 . 13.11.2025
CBOMCTBA U rpauKu
OTb60p KOpHEH TPUTOHOMETPUIECCKHIX

40 ypaBHEHUH C TIOMOIIBIO 13.11.2025
TPUTOHOMETPHUYECKON OKPYIKHOCTH
OTb60p KOpHEH TPUTOHOMETPUIECCKHIX

41 YpaBHEHUH € TOMOIIbIO 17.11.2025
TPUTOHOMETPHUYECKON OKPYIKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YpaBHEHUH C TOMOIIBIO 19.11.2025
TPUTOHOMETPHUYECKON OKPY)KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

43 YpaBHEHHUH C TTOMOIIBIO 20.11.2025
TPUTOHOMETPHUECKON OKPY)KHOCTH

44 Pemenue TpuroHOMeTpUUECKHX 20.11.2025
HEPaBEHCTB

45 Perienne TpUroHOMETPHUYECKUX 94.11.2025
HEPaBEHCTB

16 PerieHne TpUroHOMETPHUYECKUX 26.11.2025
HEPaBEHCTB

47 Penienne TpuroHOMETpUYECKUX 97 11.2025
HEPaBEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPHUUECKUX (PYHKIIHIA. 27.11.2025
Tpuronomerpuyeckrue HepaBeHCTBA"

49 OCHOBHBIC METO/IbI PEIICHHUSI 01.12.2025
MOKa3aTeIIbHBIX HEPABECHCTB

50 OcCHOBHBIE METO/IBI PEIICHUS 03.12.2025
MOKa3aTeJIbHbIX HEPABEHCTB

51 OcCHOBHBIE METOJIBI PEIICHUS 04.12.2025
MOKa3aTeJIbHbIX HEPAaBEHCTB

52 OCHOBHBIE METO/IbI PELIEHUs 04.12.2025




IIOKa3aTCJIbHbIX HCPABCHCTB

OcHoBHEIC MCTOAbI PCIICHUS

53 08.12.2025
JOTapu(PMUICCKUX HCPABCHCTB

54 OCHOBHBIE METOIBI PEIICHUS 10.12.2025
JOTapu(PMUICCKUX HCPABCHCTB

55 OCHOBHBIE METOIBI PEIICHUS 11.12.2025
Jorapu(PMUIECKUX HEPABEHCTB

56 OCHOBHBIE METOIBI PEIICHUS 11.12.2025
Jorapu(PMUIECKUX HEPABCHCTB

57 OCHOBHBIE METOIBI PEIICHUS 15.12.2025
HPPAIMOHAIEHBIX HEPABCHCTB

58 OCHOBHBIE METOIBI PEIICHUS 17.12.2025
HPPAIMOHAIEHBIX HEPABCHCTB

59 OCHOBHBIE METOIBI PEIICHUS 18.12.2025
HppalMOHAIbHBIX HEPABEHCTB

60 OcCHOBHBIE METO/IbI PEILICHUS 18.12.2025
HppalMOHAIbHBIX HEPABEHCTB

61 I'padmueckue meto bl pemieHus 99 12.9025
MppalMOHAJILHBIX YPaBHEHHM

62 I'padmyeckue meto bl periieHns 24.12.9025
UppallMOHAJIbHBIX YPaBHEHHM

63 I'pacdmyeckue meto b1 pemieHus 25 122025
M0Ka3aTeIbHbIX YpaBHEHUN

64 I'padmyeckue MeToabl penieHus 25 12 9025
MOKa3aTeJIbHbIX HEPABEHCTB

65 I'pacdmyeckue meto b1 petiieHns 29 12.2025
Jorapu(MUUECKUX YpaBHEHHH

66 I'padmyeckue MeToabl penieHus 12.01.2026
Jorapu(pMUIECKUX HEPABEHCTB

67 I'padmyeckue MeToabl peneHus 14.01.2026

J'IOl"apI/I(pMI/ILIeCKI/IX HCPABCHCTB




68

I'padmyeckue MeTobI pemeHus
MOKa3aTeIbHBIX U Jorapu(PMUIECKUX
YpaBHEHUH

15.01.2026

69

I'padmyeckue MeTOBI pemeHUs
[I0Ka3aTeIbHbIX U JIOrapu(pMUUECKux
YpaBHEHUU

15.01.2026

70

I'padmueckue MeToabl pereHus
MOKa3aTeIbHbIX U JIOrapU(PMHUUECKUX
HEPABEHCTB

19.01.2026

71

I'padmueckue MeToabl pereHus
MOKa3aTeIbHbIX U JOrapu(pMUIecKux
HEPABEHCTB

21.01.2026

72

KounTponsnas pabora: "UppannoHanbHele,
MoKa3aTeabHbIE U JIoTapupMUIecKue
HEpaBeHCTBA"

22.01.2026

73

KommiekcHbie uncia. Anredpanyeckas u
TpUTrOHOMETpHUecKas (HOpPMbI 3alUCU
KOMIIJIEKCHOTO YHUCJIa

22.01.2026

74

KommiekcHbie uncia. Anredpanyeckas u
TpUTroOHOMETpHUecKas (OPMbI 3aIUCU
KOMIIJIEKCHOTO YHCJIa

26.01.2026

75

Apudmernyeckue onepaiuu ¢
KOMILJIEKCHBIMH YK CIIaMU

28.01.2026

76

Apudmernueckue onepaiuu ¢
KOMIIJIEKCHBIMU YHCIIAMU

29.01.2026

77

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHMCCJI Ha
KOOpI[PIH&THOfI IIJIOCKOCTHU

29.01.2026

78

I/I306pa)KGHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOp,[[HH&THOfI IIJIOCKOCTH

02.02.2026

79

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIIJIEKCHOTO YUCJIa

04.02.2026

80

®opmyna Myaspa. Kopuu n-oii crenenu

05.02.2026




13 KOMIIJICKCHOI'O YHCJia

HpI/IMCHeHI/Ie KOMIIJICKCHBIX YHUCECIT I

81 pemeHust PU3MIECKUX U TEOMETPUIECKUX 1 05.02.2026
3a/1aq

82 KOHTp"oanasl pabora: "KomruiekcHbie 1 09.02.2026
qucia

83 HatypaJibHbIC ¥ 1IeTbIe Yrciia 1 11.02.2026

84 HarypanbsHbie u 1iessie uncia 1 12.02.2026

85 [TpuMeHeHre MPU3HAKOB JICTUMOCTH 1 12.02.2026
T[EJTBIX YUCEeIT

86 [TpuMeHeHHe MPU3HAKOB JICTUMOCTH 1 16.02.2026
TIEJTBIX YUCEeIT
[TpuMeHeHHe MPU3HAKOB JACTUMOCTH

87 nenbix yncen: HOJ[ nu HOK ! 18.02.2026
[IpumeHeHue NpU3HAKOB AETUMOCTH

88 mensix yncen: HOJ u HOK 1 19.02.2026

89 [IpumeHeHue NpU3HAKOB AETUMOCTH 1 19.02.2026
L[EJIBIX YUCEII: OCTATKH 110 MO0

90 [IpumeHeHue NPU3HAKOB ACTUMOCTH 1 25 02.2026
LEJIBIX YUCEII: OCTATKH 110 MO0
[IpumeHeHue NPU3HAKOB ACTUMOCTH

91 LEJIBIX YKCEeII: aNropuT™ EBKimmna s 1 26.02.2026
pelIeHns 3a/1a4 B LIEeJIbIX YHCIax

92 KOHTI?‘OJ'ILHaH pabota: "Teopus 1enbIx 1 26.02.2026
qucel
Cucrema ¥ COBOKYITHOCTb YPABHEHUI.

93 PaBHOCHIIbHBIE CHCTEMBI I CUCTEMBI- 1 02.03.2026
CIIEJICTBUS
Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.

94 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI- 1 04.03.2026
CIIEJICTBUS

95 OCHOBHBIE METO/IbI PEIIEHUS CUCTEM U 1 05.03.2026




COBOKYITHOCTEU pallMOHaIbHBIX
YpaBHEHUI

96

OcHOBHBIE MCTOABI PCIICHUA CUCTEM U
COBOKYITHOCTEN MpPpalMOHaIbHbBIX
YpaBHECHUI

05.03.2026

97

OcHOBHBIE MCTOABI PCIICHUA CUCTEM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
YpaBHEHUU

11.03.2026

98

OcHOBHBIE MCTOABI PCIICHUA CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
YpaBHEHUU

12.03.2026

99

OcCHOBHEBIE MCTOABI PEIICHUSA CUCTEM U
COBOKYITHOCTEH JIorapu(pMuuecKkux
ypaBHEHUU

12.03.2026

100

OCHOBHEBIE MCTOABI PEIICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(pMuuecKux
YpaBHEHUU

16.03.2026

101

[IpumeHeHne cucTeM K perieHuo
MaTeMaTHYeCKUX 3a7a4 1 3a7a4 U3
pa3IMYHBIX 00JIaCTEeH HAYKH U PEaTbHOM
KU3HU, HHTEPIPETALUs TOTyICHHBIX
pE3yJbTaTOB

18.03.2026

102

[IpumeHeHue cucTeM K peLeHUI0
MaTeMaTHYeCKUX 3a7a4 ¥ 3a7a4 U3
pa3IUYHBIX 00JIaCTe HAYKH U pealbHOM
KU3HU, HHTEPIPETALUs TOTyICHHBIX
pE3yIbTaTOB

19.03.2026

103

[IpuMeHeHre HEpPaBEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3aJa4 U 3a/1a4 U3
pa3nuyHbIX 00JacTeil HAyKHU U peabHOM
KU3HU, UHTEPIpETalns NOTYyIeHHBIX
pE3yJIBTaTOB

19.03.2026

104

KonTtpospHast padota: "Cucremsl

23.03.2026




palluOHAJIbHBIX, UPpPAllMOHATIBHBIX
MOKa3aTeNbHBIX U JIOTapU(PMUIECKUX
ypaBHeHuUi"

105 PanmionaneHbIe ypaBHEHUS € TapaMeTpamMu 1 25.03.2026

106 PanmonansHbie HEpaBEHCTBA C 1 26.03.2026
napaMmeTpamu

107 PannoHasibHbIE CHCTEMBI ¢ TapaMeTpaMu 1 26.03.2026

108 HppaumnonaibHble ypaBHEHMS, 1 06.04.2026
HEpaBEHCTBA C MapaMeTpaMu

109 HppanmoHanbHbIe CUCTEMBI C 1 08.04.2026
napaMeTpamu

110 [lokazarenbHble ypaBHEHUS, HEPABEHCTBA 1 09.04.2026
C mapaMeTpaMu

111 [lokazarenbHble CUCTEMBI C TapaMeTpaMu 1 09.04.2026

112 JlorapudmMudeckue ypaBHEHUS, 1 13.04.2026
HEpaBEHCTBA C apaMeTpaMHu

113 JlorapudmMudeckre CUCTEMBI ¢ 1 15.04.2026
napameTpamMu

114 Tpuronomerpudeckue ypaBHEHUS C 1 16.04.2026
napameTpamMu

115 Tpuronomerpuyeckrne HepaBeHCTBA C 1 16.04.2026
napameTpamMu

116 Tpuronomerpuyecknue CUCTEMBI C 1 20.04.2026
napameTpamMu
ITocTpoenue u uccaeroBaHme

117 MaTEeMATHECKHX MOJIENel peallbHbIX 1 99 04.2026
CUTYallUil C IOMOIIbIO YPaBHEHUH C
napameTpamMu
[TocTpoenue u uccnenoBaHue

118 MaTeMaTH4YeCKUX MOJIEeN peatbHbIX 1 23.04.2026

CUTYyali C IIOMOILBIO CUCTEM YPAaBHEHUM
C MmapaMeTpaMu




119

[TocTtpoenue u ucciaenoBaHue
MaTeMaTUYECKUX MOJIENEN peaIbHbIX
CUTYALMH C IOMOLIBIO CUCTEM YPAaBHEHUI
C mapameTpaMmu

23.04.2026

120

KonTtposnsHast padoTa: "3amaun ¢
napamerpamu”

27.04.2026

121

[ToBTOpeHnue, o6o0IICHNE,
cucTeMarusanus 3HaHui: "YpaBHenus"

29.04.2026

122

[ToBTOpenue, o6odIICHNE,
cucTeMarusanus 3HaHui: "YpaBHeHus"

30.04.2026

123

[ToBTOpEeHnue, 06o0IICHNE,
cucTeMaTrn3anus 3HaHWi: "' Y paBHEHHSL.
Cucrems! ypaBHeHUN"

30.04.2026

124

[ToBTOpEeHue, 0600IICHNE,
cucremaTtusanus 3Hanuil: "HepaBenctpa"

04.05.2026

125

[ToBTOpEeHue, o600IICHNE,
cucrtemaTusanus 3Hanuil: "HepaBenctaa"

06.05.2026

126

[ToBTOpEeHue, o600IICHNE,
cucrtemaTtusanus 3Hanuil: "HepaBenctpa"

07.05.2026

127

[ToBTOpEeHUE, 0600IICHNE,
cucrtemaTtusanus 3Hanuii: "[IpousBoanas u
e€ npumeHeHue"

07.05.2026

128

[ToBTOpEeHUE, 0600IICHNE,
cuctemaTtusanus 3Hanuii: "lIpousBoHas u
e€ npuMmeHeHue"

13.05.2026

129

[ToBTOpEHUE, 0000IICHNE,
cuctemaTtusanus 3Hanuii: "[IpousBoHas u
e€ npuMeHeHue"

14.05.2026

130

[ToBTOpEHnue, 060061IeHNE,
cucreMaTH3anus 3HaHuii: "MHTerpa u ero
puMeHeHue"

14.05.2026

131

[ToBTOpenue, 060061IeHNE,

18.05.2026




'

cucreMarusaius 3Hanui: "Oyuxnun’

[ToBTOpenue, 060061ICHNE,

132 o " 1 20.05.2026
cucreMaTn3anus 3HaHui: "OyHKIun
133 [ToBTOpEHME, O606HI€HI:IC," ) 1 21.05.2026
cucreMaTn3anus 3HaHui: "OyHKIun
134 Wrorosas koHTpoOJIbHAS paboTa 1 1 21.05.2026
135 Wrorosas koHTposbHas paboTa 1 1 25.05.2026
OBUIEE KOJIMYECTBO YACOB I10 135 10

[TPOTPAMME




MPOBEPSAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC
Kon .
DOBEDSIEMOro IIpoBepsiemble MpeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
poBep 0o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJabTaTa
1 Yucna v BIYKCICHUS
11 OnepupoBaTh TOHATHSAMH: pPAlHOHAIGHOE H  JACHCTBUTEIBHOE  YHCIIO,
' 0OBIKHOBEHHAsI M JIECSITUUHAs JPOOb, IPOLEHTHI
19 Bemonsate  apudmMernveckue  omepalmM ¢ palMOHAIGHBIMH U
' JeWCTBUTEIILHBIMU YHCITAMHU
13 BreImonHATE TpUOMMKEHHBIE BBIYMCICHUS, WCIOB3Ys TpaBUIa OKPYIJICHUS,
' JIeTIaTh MPUKHUJIKY U OTICHKY Pe3yabTaTa BEIYUCICHHUH
OmnepupoBaTh MOHATHIMHU: CTENICHD C IIEJIBIM MMOKa3aTelieM, CTaHAapTHAs Gopma
14 3aIUCH JIEHCTBUTEIBHOTO YUCIIA, KOPEHb HATYPAIbHON CTENEHH; UCIOIh30BATh
' MOAXOMAIIYI0 (QOpPMYy 3alMCH  JEHCTBUTENBHBIX YWCEN IS PEHICHUs
MPAKTUYECKHX 33/1a4 W IPEJICTABICHHS TJAHHBIX
OmnepupoBaTh MOHATHUSMH: CHHYC, KOCHHYC M TaHT€HC IMPOU3BOJHLHOTO YIJa;
1.5 HCMOJIb30BATh 3amuCh MIPOU3BOJILHOTO yria yepes oOpaTHbIe
TPUTOHOMETpHUYECKHE YHKIIUU
2 YpaBHEHUs 1 HEPABCHCTBA
OmnepupoBaTh MOHATUSAMHU: TOXKJIECTBO, YpPaBHEHHE, HEPAaBEHCTBO, IIEJIOE,
2.1 palnroHanabHOE, HUppaIMOHAIBLHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE
29 BbimonHATe 1peoOpa3oBaHus TPUTOHOMETPUYECKUX BBIPAKEHMH W pelarhb
' TPUTOHOMETPUUYECKHE YPaBHEHUS
BbimonHATe 1mpeoOpa3oBaHus LENbIX, PAUOHAIBHBIX M HPPALMOHAIBHBIX
2.3 BBIP@KEHUII M  pelmarb OCHOBHbIE THUIBI ILENbIX, pPAalMOHAIBHBIX U
UppalMOHAIbHBIX YPABHEHUH U HEPABEHCTB
524 [IpuMeHsATh ypaBHEHMs U HEPaBEHCTBA JAJIS PEIIEHHUs] MaTeMAaTUYECKUX 3aJau U
' 3aJa4d U3 Pa3INYHbIX 00JacTell HAyKH U peasbHOM KU3HU
MojenupoBaTb peajibHbleé CUTyallUd Ha S3bIKe airedpbl, COCTaBIATh
2.5 BBIPQ)KECHUS, YpPABHEHHUs, HEPABEHCTBA 110 YCIOBUIO 33aJa4yM, MCCIEI0BaTh
IIOCTPOEHHBIE MOJIEJIN C MCIIOJIb30BAaHUEM arapara ajareopsl
3 OyHKIMH U TpaduKH
OnepupoBaTb MOHATUAMU: (QYHKLUSA, CIOCOOBI 3aaHus (YHKUMH, 0O0IaCTh
3.1 OTpeNieNIeHusl U MHOXKECTBO 3HadeHUH (yHKuMHU, rpaduK (QYyHKIHH, B3aMMHO
oOpaTHbIe GYHKIUH
39 OnepupoBaTh NOHATUAMM: YETHOCTh U HEYETHOCTh (YHKLUH, HYIH (YHKLUH,
' IPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Vcnonb3oBatk rpaduki GyHKIMNA U1 pelIeHns ypaBHEeHUH
34 Crpouth M uuTaTh rpaduku JUHEHHOM (QYHKIUM, KBaJApaTUYHON (YHKLHUH,
' CTENEHHON (DYHKIIUH C LEJIBIM MT0Ka3aTesleM
35 Hcnonb3oBate Tpapukd  (QYHKIUH Ui HCCIENOBAHUS  MPOLIECCOB U

3aBUCHMOCTEN IpU PCIICHUHU 3a/la4 U3 IPYrux y‘-Ie6HLIX MpCIAMCTOB U peaﬂBHOﬁ




JKU3HU, BBIPAXKATDH (1)0pMyJIaMI/I 3aBUCHUMOCTHU MCKYy BCIIMUMHAMU

4 Hauana maTeMaTnueckoro anaiamsa
41 OnepupoBaTh  TMOHATUSAMHU:  TOCIEAOBATEIBHOCTh,  apudMeTHUecKas |
reoMeTpHuuecKasi IpoOrpeccuu
42 OnepupoBaTb  NHOHATUSAMHU: OECKOHEYHO  YObIBaroIlas TIE€OMETPUYECKas
porpeccusi, Cymma 0eCKOHEYHO yOBIBAIOIICH r€OMETPHICCKON IPOTPECCUH
4.3 3aiaBaTh MOCJIEIOBATEILHOCTHA PA3IMYHBIMU CIIOCOOAMU
44 Hcnons30BaTh CBOWMCTBA IMOCIIENOBATEILHOCTEH M MPOTPECCHil I pelIeHUs
peanbHBIX 3aJ1a4 MPUKJIAJHOTO XapaKTepa
5 MHO»XecCTBa 1 JIOTHKA
5.1 OnepupoBaTh NOHITHSIMU: MHOKECTBO, OTIEPAIIU HAJl MHOKECTBAMHU
59 Hcrnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapatr Ui ONMUCAHUS PeaTbHBIX
MIPOIIECCOB | SIBJICHUH, PU PEIICHUH 3a/1a4 U3 IPYTUX YIECOHBIX MMPEIMETOB
5.3 OniepupoBaTh NOHITHSMU: OTPEJICTICHUE, TEOPEMA, CICJICTBHE, TOKA3aTEIIbCTBO
11 KJIACC
Kon .
HpOBEpSIEMOro IIpoBepsiembie Mpe/IMEeTHBIC Pe3yJIbTATEI 0CBOEHHS! OCHOBHOI
pesyabTaTa 00pa3oBaTe/IbHOM MPOrPaMMbl CpeiHero o01ero odpa3oBaHus
1 Yucna v BEIYUCICHUS
OnepupoBaTh MOHATHSAMU: HATypaJIbHOE, IEJI0€ YHCII0; HCIIOJIh30BaTh MPU3HAKH
1.1 JEIMMOCTH 1IeJIbIX YHCEeJ, Pa3okKEHHE YWCiIa Ha TMPOCTbIE MHOXKUTEIH JIs
pelieHus 3a1a4
1.2 OnepupoBaTh MOHSATUEM: CTEIIEHD C PALlMOHAILHBIM MTOKa3aTeIeM
13 OnepupoBaTh MOHATHSAMU: JIoTapudM YHKCIA, AECCATUYHBIE U HATypalbHbIE
JorapudMbl
2 YpaBHEHHs 1 HEPaBEHCTBA
[IpumeHsTH CBOMCTBA cTENEeHU AJIs MpeoOpa3oBaHus BhIPAKEHUI, ONEpHUpOBaThH
2.1 HNOHSATUSIMU: TIOKa3aTelIbHOE YPaBHEHHE M HEpPABEHCTBO; pelIaTh OCHOBHBIC
THUIIBI TI0OKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB
BoimonHATe  mpeoOpa3oBaHUS — BBIPD@KEHUH,  COJEpXKAIIUX  JIOrapu(MBbI;
2.2 OTIepUPOBATh MOHATUSAMU: JIOTApU(PMHUUECKOE YpaBHEHHE U HEPaBEHCTBO,
peliaTh OCHOBHBIE TUIIBI JOTrapu(PMUUECKUX YpaBHEHHM U HEPABEHCTB
2.3 Haxonuth perienus npocTedMx TPUTOHOMETPUIECKUX HEPABEHCTB
OnepupoBaTh MHOHATUSMHU: CHCTEMa JMHEWHBIX YpaBHEHUUW H €€ pEIICHHE;
24 UCIIOJIb30BaTh CHCTEMY JMHEWHBIX YpPAaBHEHUW MMl pELIeHHS MPAKTUYECKUX
3a/1a4
o5 HaXO,Z[I/ITLV pelIeHnus TPOCTEHMIINX CUCTEM W COBOKYIHOCTEH palMOHaIbHBIX
ypaBHEHU U HEPABEHCTB
MopenpoBaTh pealibHble CHTyallUM Ha S3bIKE anredpbl, COCTaBIAThH
2.6 BBIPQKEHUS, YPaBHEHMs, HEPaBEHCTBA M CHCTEMBbI IO YCIOBHUIO 3a/1ayH,
UCCIIEJIOBATh MOCTPOCHHBIE MOJIEH C UCTIOJIB30BaHMEM amnmnapara anreOpsbl
3 OyHKIMH U TpaduKH
OnepupoBaTh  TOHATUSAMHU:  TEpHOAWYEcKas  (QYHKIUSA,  TPOMEKYTKH
3.1 MOHOTOHHOCTH (YHKIIMHU, TOYKHA OHKCTpeMyma (YHKIMHU, HaubOoibliee W

HAaNMMCHBIICC 3HAUYCHUS (I)yHI(I_II/II/I Ha TIPOMCIXKYTKC; MCIIOJIB30BATh HUX JJIA




ucciefoBaHus PyHKIMH, 33JaHHOH IrpaduKkoM

OmnepupoBaTh MOHATHSAMH: TpapuUKH TOKa3aTeNbHOH, JorapupMuyeckon u

3.2 TPUTOHOMETPHUUYECKHX (YHKIMN; N300pakaTh UX Ha KOOPIMHATHOW IJIOCKOCTH
U MCIOJIb30BaTh /ISl pELICHUS] YPaBHEHUI U HEPABEHCTB

33 N300paxaTe Ha KOOPAMHATHOM IUIOCKOCTH r;v)a(bmm JII/IHGI\/JIHE)IX YPaBHEHUU H
MCII0JIb30BATh UX ISl PEIICHUs] CUCTEMBbI JINHEHHBIX YPaBHEHUN

34 Wcnonp3oBate rpaduku  (YHKOWA OO UCCICIOBAaHUS  IPOIECCOB |
3aBUCUMOCTEH U3 APYrUX YU4E€OHbIX TUCHUILIIMH

4 Haygana maTemMaTH4ecKoro aHajimsa
OnepupoBaTh MNOHATUSAMU: HENpepbiBHAs (DyHKIUS, NPOU3BOAHAS (DYHKIUU;

4.1 HCIIOJIb30BAaTh TE€OMETPUYECKUH U (U3MUECKUH CMBICHT MPOU3BOJHOM JUId
pelieHus 3a1a4

492 Haxonuts mpou3BoAHbIE 3JIEMEHTAPHBIX (YHKIMM, BBIYUCISATH MPOU3BOJHBIE
CYMMBI, IPOU3BEJCHMSI, YACTHOTO (YHKIIMMA

43 Hcnonb3oBaTh MpoU3BOIHYIO Ui UCCIENOBAaHUS (PYHKIIMM HA MOHOTOHHOCTH U
9KCTPEMYMBI, IPUMEHSTH PE3yJIbTaThl UCCIEIOBAHUS K TOCTPOCHUIO IPa(pUKOB

44 Hcnonb3oBaTh MNpOU3BOAHYIO Ui HAXOXKJIEHUS HAWIy4lIero pelieHus B
MIPUKJIAIHBIX, B TOM YHCJI€ COLMAIbHO-IKOHOMUYECKHX, 3aJauax

45 OnepupoBaTh  MOHATHSMHU: TMepBooOpa3Has M HHTErpan;,  I[OHUMATh
reoMeTpruecKuil U GU3NYECKU CMBICT UHTErpaja

16 Haxonuts nepBooOpa3Hble 371eMEHTapHbIX (YHKIIMM, BBIYUCIATH MUHTErpai Mo
dhopmyne Hetorona — JleitOania

47 Pemare npukimagHele 3aJadyd, B TOM 4YHCIE COLMAIBHO-DKOHOMHMYECKOTO U

(U3NYIECKOTO XapaKkTepa, CPEACTBAMHI MaTEMAaTHYECKOTO aHaIi3a




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAePKAHUS
1 Yucna v BEIYUCICHUS
Panmonaneubie unciaa. OOBIKHOBEHHBIC W JECSATHYHBIC JPOOH, MPOICHTHI, OCCKOHEUHBIC
11 | Tepnommieckue npobu. Apudmernyeckue oOrmepanud ¢ PANHOHAIBHBIMU  YHCITAMH,
npeoOpa3oBaHusl YHCIOBBIX BhIpaXeHUH. [Ipumenenue apoOeil 1 MpOLEHTOB Ui PEIICHHS
MIPUKJIAJHBIX 33]1a4 U3 Pa3IMYHBIX OTpaciiel 3HAHUM U peaibHOM KU3HU
JeiictButenbHple uucia. PanuvoHanbHble W HMppallMOHAIbHBIE 4YHCTa. ApU(METUYECKHE
1.2 omepanuu ¢ JACUCTBUTEIBHBIMH uuciaamMu. [IpuOmmkEHHBIE BBIYMCICHUS, MpaBUia
OKPYIJICHHS, TPUKUIKA U OIICHKA PE3yJIbTaTa BBIYNCICHUIN
Crenenp ¢ nensiM mokaszatenem. CranmapTHas ¢dopma 3almucHu JEWCTBUTEIBHOTO YHCTA.
1.3 | Hcnosb3oBaHWe MOAXOAAMICH (OPMBI 3alUCU JCHCTBUTEIBHBIX YHCEN JUIA PEIICHUS
MPAKTUYECKHX 3aJ1a4 U TIPE/ICTABIICHUSI TAaHHBIX
14 ApI/I(bMeTHqSCKHﬁ KOpPEHb HaTypaJIbHOU CTeNeHU. JeHCcTBUs ¢ apupMETHUECKUMU KOPHIMHU
HaTypaJbHOW CTEMEHU
15 CuHyC, KOCHHYC M TAaHTE€HC YHCJIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHTEHC
YUCJIOBOTO apryMeHTa
2 YpaBHEeHHs 1 HEpaBEHCTBA
2.1 | ToxnmecTBa U TOXKIESCTBEHHBIC TPe0OPa30BaHUS
29 [IpeoOpazoBaHue TPUTOHOMETPUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUYECKHE
hopmyIbl
2.3 YpaBHeHue, KopeHb ypaBHEHUs. HepaBeHCTBO, pellieHrue HepaBeHCTBA. MeTo1 HHTEpBaJIOB
2.4 | Pemenue nenbix U APOOHO-PAIMOHAIBHBIX YPABHEHUN U HEPABEHCTB
2.5 | Pemenue nuppanroHaIbHBIX YPABHEHUH U HEPABEHCTB
2.6 | Pemenue TpPUroHOMETPUUECKUX YPaBHEHHI
27 [Ipumenenne ypaBHEHHIl W HEpaBEHCTB K PEHICHUIO MaTEeMaTHYECKHUX 3a/ady U 3a7ad u3
pa3IMYHbIX 00J1aCTei HAYKH U pealIbHOM JKU3HU
3 OyHKIUU U Tpaduku
3.1 DyHKIWA, criocoObl 3ananus Gyakuuu. ['paduk Gynkmuu. Bzaumuo ooparabie GyHKIIMMA
39 OO6nacTh ompeneneHuss U MHOXKeCTBO 3HaueHu# ¢yHkuuu. Hymu dynkuuu. IIpomexyrku
3HAKOMOCTOSIHCTBA. YETHBIC U HEUETHBIE DYHKITUU
33 Crenennas (yHKUUsS C HaTypaJbHBIM W IeNbIM TMokazaTeneM. EE cBoiicTBa u rpaduk.
CpoiicTBa u rpaduK KOpHs N-Oi CTENEeHH
34 TpuronomeTpuueckass OKpPYKHOCTb, OINpEAeNiCHHEe TPUTOHOMETPUYECKUX  (DYHKIUIT
YHCIIOBOTO apryMeHTa
4 Hauana maTemaTuyeckoro aHaauza
41 [TocnenoBarensHOCTH,  CMOCOOBI  3afaHHUs  TOcHeAoBaTeldbHOCTEH.  MOHOTOHHBIE
MOCJIEA0BATEIbHOCTH
Apudmernueckas W TeoMeTpuyeckas  mporpeccud.  beckoHeyHo — yObIBaromas
4o | TCOMETpHYECKas — MpOrpeccus. CymMmma OeCKOHEYHO YyOBIBAIOIIEH TE€OMETPUUYECKOM
nporpeccun. dopmyna ClIOXKHBIX NPOLEHTOB. Mcnonb3oBaHWE MPOrPECCHM ISl pELICHUs
peanbHBIX 3a/1a4 NPUKIAJHOTO XapaKTepa
5 MHOXeCTBa U JIOTUKA




MHosxecTBO, omepanuu HaJl MHOxecTBamu. Jluarpammsl Oiinepa — BenHna. Ilpumenenue
5.1 | TeopeTHKO-MHOXKECTBEHHOIO aIapara Jijisl ONMCAHUs PEaTbHBIX MPOIIECCOB U SBJICHUH, IPU
pENICHNUH 33]1a4 U3 IPYTUX yIeOHBIX MTPEIMETOB
5.2 Ornpenenenue, Teopema, CIEJACTBUE, J0KA3aTEIbCTBO
11 KIIACC
Kox IIpoBepsieMblii 3J1eMEHT COEP:KAHUS
1 Yucna v BIYKCICHUS
1.1 HarypanbHble u nensie yncina. [Ipu3Haky JeMMOCTH HEIbIX YUCEI
1.2 CreneHs ¢ pallnoHaJIbHBIM N0Ka3zarenaeM. CBOMCTBA CTENEHU
1.3 Jlorapudm gucna. JlecaTnaHbie U HATYpaIbHBIC JTOTapr(HMbI
2 YpaBHEHMs U HEPaBEHCTBA
2.1 [IpeoOpa3oBaHue BbIpaKEHUH, COAEepKALIUX JIOTapU(PMBbI
2.2 [TpeoOpazoBaHne BBIpaKEHHH, COACPIKAITNX CTEIIEHH C PAallOHAIBHBIM TIOKa3aTeleM
2.3 [Ipumepbl TPUTOHOMETPUYECKHX HEPABEHCTB
2.4 [TokaszarenpHbIC ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA
26 CI/ICT?MBI J'II/IHeI\/'IHI)IXu ypaBHEeHHH. PemieHne mpukiIagHbIX 3aad C MOMOIIBIO CHCTEMBI
JIUHEHHBIX YpaBHCHUN
2.7 CucreMbl 1 COBOKYITHOCTH pallMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB
o8 [IpumeHeHne ypaBHEHMId, CUCTEM W HEPABEHCTB K PEIIEHHUI0 MAaTeMaTHYeCKHX 3a7ad U
3a/1a4y U3 pa3INYHbIX 00J1aCTel HAYKU U PEATbHON KU3HHU
3 OyHKIIUU U TpaQuKu
Oyuknusa.  Ilepuomnyeckue  ¢yHkuu.  [IpomMexyTkm  MOHOTOHHOCTH  (DYHKITUH.
3.1 Maxkcumymbl 1 MUHUMYMBI pyHKIIMK. Hanbombiiee 1 HauMeHsbllee 3HaueHue (QyHKIUKU Ha
IIPOMEXKYTKE
3.2 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpaduKu
3.3 [Toka3zarenpHas u norapudmMuyeckas GyHKIIMU, ©X CBOWCTBA B rpaduKH
3.4 Hcnonws3oBanne rpadmkoB GYHKIMH JIs pEIICHUS] YPAaBHCHHH M IMHEWHBIX CUCTEM
Ucnonb3oBanue rpadukoB GyHKUMNA U1 UCCIEIOBAHHS IMPOLIECCOB M 3aBUCHUMOCTEH,
3.5 KOTOpbI€ BO3HHMKAIOT MPU PEIICHUU 3aJad U3 APYTHuX y4eOHBIX MPEIMETOB M peanibHOMN
KU3ZHU
4 Hayana maTemaTtnueckoro aHaimsa
4.1 HenpepriBHble (hyHKITMH. MeTo 1 HHTEPBAJIOB /7Sl PEIICHHs] HEPABEHCTB
4.2 [IpousBonnas ¢pynkuun. ['eomerprueckuid U GU3MYECKUI CMBICT TPOM3BOIHON
43 [IpousBoHbIe 3MeMeHTapHbIX QYHKUUNA. DOpMyNbl HAXO0XKACHUS MPOU3BOAHON CYMMBI,
MIPOU3BEACHUS U YaCTHOTO (PYHKIIUN
44 [IpumeHeHre TPOU3BOJHON K UCCIETOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U DKCTPEMYMBI.
HaxoxaeHne HanuboIbIIero 1 HAMMEHBIIIETO 3HAYCHHs (PYHKIIMH HA OTPE3Ke
45 [IpumeHenre TPOU3BOAHON MJIS HAXOXKACHUS HAUITYYIIETO PEIICHUsS B MPHUKIATHBIX
3a/1a4ax, AJs ompeeNieHUs] CKOPOCTH IMpoliecca, 3aJaHHOTO (OPMYITON UITH rpa@uKOM
4.6 [TepBooOpa3nas. Tabnuia nepBooOpa3HbIX
47 Wuterpan, ero reoMeTpuyeckuii u (U3NYECKU CMBICI. BbluncieHne HHTErpaia To
¢dbopmyne Hetorona — Jleiibuuna




IMPOBEPAEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHUA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJIbHOM ITPOT'PAMMBI CPEJTHET'O
OBLIET'O OBPA3OBAHUA

Kox
NpoBepPsieMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHHUSI K NPEAMETHBIM Pe3yJibTaTaM O0CBOECHHS
OCHOBHO¥i 00pa30BaTe/ILHOI MPOrPpaMMBI CPeHEro 001ero 00pa3oBaHus

Bilanenne Meromamm J10Ka3aTesbCTB, AITOPUTMAMM PELICHHs 3a7ad; YMEHHE
(GbopMynHpOBaTh U ONEPUPOBATH MOHATHAMHU: OTPE/ICICHUE, aKCHOMa, TeOpeEMa,
CIIEJICTBHE, CBOMCTBO, IIPU3HAK, JI0Ka3aTeIbCTBO, PaBHOCHIIbHBIE
(GOpMYyIHPOBKH; TPUMEHATH UX; YyMeHHE GopMynmupoBaTh oOpaTHOE U
MIPOTUBOIIOJIOKHOE YTBEPKIACHUE, IMPUBOJIUTH IMPHUMEPBI W KOHTPIPHUMEDHI,
HCIIOJIb30BATh METOJ MATEMAaTU4YEeCKOM WHAYKIMH; MPOBOJUTH J0KA3aTEIbHBIC
pacCyXJIeHHsI IIpU pELICHWU 3a7ad, OLICHMBATh JIOTMYECKYI0 ITPaBUIIBHOCTH
PacCyXJIEHHI; YMEHUE ONEPUPOBATh MOHATUSAMU: MHOKECTBO, MOJAMHOXKECTBO,
omepanuy  HaJ  MHOXXECTBAMH;  YMEHHE  MCIOJIb30BaTh  TEOPETHKO-
MHOYKECTBEHHBIN aIllapaT JJIs1 ONMCAaHUs PEaIbHBIX IIPOLIECCOB U SIBICHUHN U IIPH
pelleHny 3ajJa4y, B TOM 4YHCIE M3 JAPYruX Y4eOHBIX NPEIMETOB; YMEHHUE
OTIepUpOBaTh TMOHATHSAMU: Tpad, CBI3HBIA rpad, nepeBo, LMKI, Tpad Ha
IJIOCKOCTH; YMEHHME 3aJaBaTh M ONMCHIBATh I'padbl pazIUYHBIMU CIIOCOOAMU;
HCII0JIb30BaTh I'padbl MPU pelIeHUH 3124

YMeHne oneprupoBaTh NOHATHSIMU: HATYPaTbHOE YHCIIO, I[EJI0€ YHCIIO0, CTETICHD C
LIETTBIM TOKa3aTesIeM, KOPeHb HaTypadbHOW CTEMEHH, CTENEHb C PallMOHATHHBIM
MoKa3aTejeM, CTENEeHb C JAeHCTBUTENbHBIM IIOKa3aTeleM, JIoTapudM ducia,
CHUHYC, KOCHMHYC M TaHTE€HC MPOU3BOJBHOIO 4YHCIA, OCTAaTOK MO MOAYIIO,
palMoOHaIbHOE YMCIIO, HppaAlMOHAIbHOE YHCIIO, MHOXKECTBA HATypajbHBIX,
LEeNbIX, palMOHANbHBIX, JEHCTBUTENBHBIX YHCEN, YMEHHE HCIOJIb30BaTh
MPU3HAKU JIEJIMMOCTH, HaUMEHbIIUN OOLIWI JeNuTeNbh M HauMeHblllee oolee
KpaTHoe, anroput™ EBkinja mpu peuieHuH 3afad; 3HAKOMCTBO C Pa3IUYHBIMU
MO3UIMOHHBIMH CHUCTEMAaMM CUWCJICHMS; YMEHHUE BBINOJHATH BBIYMCICHUE
3HauYeHUN U MpeoOpa30BaHUs BBIPAKEHUH CO CTENEHAMH M JIOTapudmamu,
npeoOpazoBaHus APOOHO-PAallMOHAIBLHBIX BBIPAKEHUN; yMEHHE OINEepHUpOBaTh
HOHSTUSIMHU: MOCIIeI0BATEIHHOCTD, apudmernyeckas nporpeccus,
reoMeTpuueckas Mporpeccus, OECKOHEYHO yObIBarolasi TIeoMeTpuyecKas
IIPOrpeccusi; yMEHHE 33/1aBaTh MOCJIEI0BATEILHOCTH, B TOM YHCJIE C MOMOIIbIO
PEKYPPEHTHBIX (QOpMYJ; YMEHHE OINEePUPOBATh MOHITUAMH: KOMILIEKCHOE
YHCIIO, COMPSDKEHHBIE KOMIUIEKCHBIE YUCIIa, MOAYJIb U apTyMEHT KOMILIEKCHOTO
qHcla, dbopma  3amucu KOMIUIEKCHBIX ~ YHCell (reometpuyeckas,
TPUTOHOMETPHUUECKas u anrebpanyeckas); YMETh MIPOU3BOIUTH
apudmeTrnyeckue AEUCTBHUS C KOMIUIEKCHBIMH YMCIIAMU; MPUBOAUTH MPUMEPHI
UCIOJIb30BaHUSI KOMITJICKCHBIX YHCEI; OTIEpUPOBATh MOHATUSMU: MaTpula 2x2 u
3x3, onpeAenuTenb MaTPUIbl, FEOMETPUUECKUIN CMBICI ONPEETUTENS

YMmenue ONepUpOBaAThH MNOHATHUAMU! pannOHAJIbHBIC, HppalMOHAJILHBIC,
IMIOKa3aTCJIbHBIC, CTCIICHHBIC, JIOFapI/I(i)MI/I‘leCKI/IC, TPUTOHOMCTPUYICCKHUC
YpaBHCHHA W HEPABCHCTBA, UX CUCTEMbI; YMCHUC OIICpHUPOBATH IMOHATHUAMU:
TOXKACCTBO, TOXICCTBCHHOC npe06pa30BaHHe, YpaBHCHHUE, HCEPABCHCTBO,
cucreMma ypaBHeHPII’I U HCPABCHCTB, PABHOCHUJIIBHOCTDH ypaBHeHPIfI, HCEPAaBCHCTB U
CUCTCM; YMCHHC pCIIaThb YpAaBHCHHA, HCPABCHCTBA W CUCTEMbI C IMOMOIIBIRO
PA3JIMIHBIX HpI/IéMOB; peiiatb YpaBHCHHA, HCPABCHCTBA U CUCTEMBI C
nmapaMeTpoM; NMPUMCHATL YPABHCHUA, HCPABCHCTBA, UX CUCTCMbI UIA PCIICHUA
MATCMATHYCCKUX 3a/d49 W 3a/Ja4 M3 Pa3JIUYIHbIX obOmacrei HAayKH H peanLHoﬁ




KU3HHU

YMeHue  omepupoBaTh  MOHATUSAMHU:  (QYHKIUS, UYETHOCTH  (YHKIIHH,
NEPUOANIHOCTD (PYHKIIMU, OTPAHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTH (DYHKIIHH,
9KCTpeMyM (YHKIMH, HauOOJIbIIee M HAaUMEHbIIee 3HaueHHs (PYHKIMH Ha
IPOMEXKYTKE, HETIpEpbIBHAs (PYHKLMS, aCUMITOTHI rpaduka GyHKLINHU, TIepBas U
BTOpas MPOW3BOJAHAS (DYHKIHMH, TEOMETPUYECKHH U (U3WYECKHHA CMBICI
IIPOM3BOJHON, NEpBOOOpa3Has, OINpeAeAEHHbIH HMHTErpajl; yMEHUE HaXOJWUTh
acUMITOTHl Tpaduka (QYHKIMH;, yMEHHE BBIUYUCIATH IPOHU3BOJHBIE CYMMBI,
NPOM3BEACHUS, YAaCTHOTO W KOMIIO3UIMH (YHKIWH, HAXOJWUTh YpaBHEHHE
KacatedbHOH K rpaduky GYHKIMH; YMEHHE HAXOJUTh MPOU3BOJHBIC
JNIEMEHTapHbIX  (QYHKIUH; yMEHHE  HCIOJIb30BaTh  IMPOU3BOJHYIO  JUIA
uccienoBaHus (QyHKIUH, HaXOAWTh HAWOOJIBIIME M HAUMEHbIINE 3HAYCHUS
¢GyHKIME; CTpOoUTh TpadUKU MHOTOUYIEHOB C MCIOJIb30BAaHMEM ammapara
MaTeMaTHYECKOr0 aHalM3a; MPUMEHSATh IPOU3BOJHYIO JUISI HAXOXKICHHS
HaWIY4IlIero perieHus B MpUKIaJHbIX, B TOM YHUCIE COLHATIbHO-IKOHOMUYECKUX
u Qu3nuecKux 3ajayax; HaAXOJIUTh IUIOMATW U OOBEMBI (PUTYp C MOMOIIBIO
WHTEerpana; MPUBOAUTH MPUMEPHl MATEMaTHYECKOTO MOJEIUPOBAHUA C
oMo1IbI0 b depeHInaIbHbIX YpaBHEHUN

YMmenue omnepupoBaTh MNOHATUSAMU: Tpaduk (yHKIMHM, oOpaTHas GYyHKIMS,
KoMro3uiuss GyHKUMM, JuHEeHHas QyHKUus, KBaapatuyHas (QyHKIMS,
panuoHanbHas QYHKUHUS, CTENeHHas (PYHKIUS, TPUTOHOMETpUYeCcKre (DyHKIUH,
oOpaTHbIE TPUTOHOMETpUYECKHE (YHKIINH, MTOKa3aTelbHas U Jiorapupmudeckas
GyHKIIMM; yMEHHE CTPOUTHh TpaduKH M3YYCHHBIX (DYHKIHHA, BBITOIHATH
npeoOpazoBaHusi rpadgukoB (QYHKIMA, HCIOIB30BaTh TpadUKH I H3yYEHUS
IPOLIECCOB M 3aBUCUMOCTEH, MpH pEUIeHMH 3aJad M3 JPYrux Yy4eOHBIX
IIPEIMETOB U 3a/lad U3 PEalbHOM >KM3HU; BbIpaXaTb (popMyraaMH 3aBUCUMOCTH
MEXJy BEJIMYMHAMM; HCIOIb30BATh CBOMCTBA M TpaduKu QYHKIMH i
pellleHUs] YpaBHEHHI, HEPaBEHCTB W 3a7ad C MapaMeTpaMu; M300pakaTb Ha
KOOPJMHATHOM IUIOCKOCTH MHOXECTBA pEIIEHUH ypaBHEHUI, HEpAaBEHCTB M HUX
cHCTEM

YMeHue pemath TEKCTOBBIEC 33[]a4i Pa3HBIX TUIIOB (B TOM YHKCJE Ha MPOLEHTHI,
JOJIM U 4YacTH, Ha JBWKEHHE, pabOTy, CTOMMOCTh TOBAapOB U YCIYT, HAJIOTH,
3aJaud M3 O0O0JIaCTH yIpaBJeHUsS JIMYHBIMM M CEMEHHbIMU (PUHAHCAMM);
COCTaBIISATh BBIPAXKEHUS, YPaBHEHUS, HEPABEHCTBA U UX CHUCTEMBI MO YCIOBHIO
3a/lauM, MCCIEeA0BaTh MOJIYYEHHOE PEIICHHE M OLEHUBATh IMPaBAOINOJI00HOCTh
pe3ynpTaToOB; YMEHHE MOJEIUPOBATh peajbHbIE CHUTYallUd Ha  SI3bIKE
MaTeMaTHKHU; COCTABIIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U UX CHUCTEMBI
[0 YCJIOBHUIO 3aJaud, HCCIEAOBATh IMOCTPOCHHBIE MOJETU C HCIHOJb30BAHUEM
anmnapara airedpbl, HHTEPIPETHPOBATH MOJTYUYEHHBIN pe3ylbTaT

YMeHue onepupoBaTh MOHATHSIMU: cpelHee apupMeTHdYecKoe, MeauaHa,
HauOoJiplllee M HAWUMEHblIee 3HAueHHs, pa3Mmax, IUCIepCUs, CTaHJIapTHOE
OTKJIOHEHHE 4YHCJIOBOTO Habopa; yMEHUE U3BJIEKaTh, WHTEPIPETUPOBATH
UHpOpMaLMIO, MpPEJICTaBICHHYI0 B TabiMullax, Ha JAuarpammax, rpadukax,
OTpPaXKalollyl0 CBOMCTBA pPEAJbHBIX IPOLECCOB U SBJICHWM; IPEACTaBIATh
UHPOPMALIMIO ¢ MOMOLIbIO TaONUIl U JUarpaMM; MCCIEI0BATh CTaTHCTUYECKUE
JIaHHBIE, B TOM YMCJE C MPUMEHEHHEM IpaUuecKuX METOJOB U IEKTPOHHBIX
CpeACTB; TpaUUecKH HCCIIE0BAaTh COBMECTHBIE HAONIOJECHUS C MOMOIIBIO
JarpamMM pacceuBaHus U JIMHENHON perpeccun

YMmenue ONCpUpOBaTh MOHATHUAIMU: Cﬂy‘laﬁHBIﬁ OIIBIT H CJ'Iy‘iElfIHOC CO6BITI/IC,
BCPOATHOCTD CHy‘i&ﬁHOI‘O CO6BITI/I}I; YMCHHUC BBIYHCJIATH BCPOATHOCTH C




WCIOJIb30BAHUEM TpapUUECKHX METOJOB; MPUMEHSATh (OPMYIIBI CIOXKEHHS U
YMHOXXEHHUSI BEPOATHOCTEH, (opMyny mMONHON BeposSTHOCTH, (HOopMyITy
bepuymnu, xomOuHaTtopHble (aKkThl U (HOPMYJBI; OIICHHBATH BEPOSTHOCTU
peanbHBIX COOBITHIA; yMEHHE OINEpUPOBATh MOHATHUAMU: CIydailHas BEJIMYMHA,
pacrnpeniesieHue BEpOSITHOCTEH, MaTeMaTU4ecKoe OXUAAHWEe, IUCIepcus u
CTaHJAPTHOE OTKIIOHEHHE CIIydailHOW BENMUYWHBI, (DYHKIHU paclpenesieHus: u
IUIOTHOCTH PABHOMEPHOIO, MOKAa3aTeJIbHOTO U HOPMAIBbHOIO PaCIpEeACICHUN;
YMEHHME HCIOJIb30BaTh CBOICTBA H3YYEHHBIX PACHpPECIICHUN JUIsl pelieHus
3aJa4; 3HAKOMCTBO C MOHSATHSMH: 3aKOH OOJIBIINX YHCEJ, METOIbI BEIOOPOYHBIX
UCCIICIOBAHMI;, YMEHHE NPUBOJUTH NPUMEpPHI TPOSIBICHHUS 3aKOHA OOJBIINX
yhcel B NPUPOJHBIX U OOIIECTBEHHBIX SBJIEHUSX; YMEHHE OIEepUpOBaTh
MOHATHSMH: COYETaHHE, IEPECTAaHOBKA, YUCIO COYETaHUM, YUCIIO IEPECTAHOBOK;
6uHoM HploTOHA; yMeHHE NMPUMEHATh KOMOMHATOpHBIE (DAKTHI U paCCyXACHUS
JUIS pELIeHUs 3a]la4; OLIEHWBATh BEPOSITHOCTU PEAJIbHBIX COOBITHII; COCTABIATh
BEPOSITHOCTHYIO MOJIEJIb M MHTEPIIPETUPOBATH MOJYUCHHBIN PEe3yabTaT

YMeHne ornepupoBaTh NOHATHSAMHU: TOYKA, MpsMasi, IUNIOCKOCTb, IIPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMYMHA yIia, IUIOCKUI YroJ, ABYTPaHHBIN YroJ, TpEXTpaHHBIN
yIoJl, CKpPEIIMBAKOUIUECH MNpsSMbIE, MNapaJUICIbBHOCTh U IEPIECHIUKYISPHOCTb
NpSIMBIX M IUIOCKOCTEW, Yroia MEXAy HIpPsIMBIMH, YroJl MEXAy NpsIMOM U
IIJIOCKOCTBIO, YTOJI MEXKY IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH 1O IUIOCKOCTH,
paccTosIHHE MEXAy MpPSMBIMH, PACCTOSHUE MEXAY IUIOCKOCTAMH; YMEHHUE
WCIOJIb30BaTh MpU pEHIeHHH 3a7ad  HM3ydeHHble (akThl U TEOPEMBbI
IUIAHUMETPUHU; YMEHHE OLIEHHWBATh pa3Mepbl OOBEKTOB OKPYXAIOIIEro MHUpa;
CTPOUTb MAaTEMAaTHYECKUE MOJEIM C IOMOIUBIO T€OMETPUYECKMX IOHATHH M
BEJIMYMH, PEIIATh CBSI3aHHBIC C HUMH NIPAKTUYECKUE 3a1a4U

10

YMeHne omepupoBaTh IMOHATHUSAMH: IUIOMAAb (urypel, o0BEM GUTYPHI,
MHOTOTPaHHUK, IMPAaBHJIBHBIH MHOTOTPAHHUK, CEYCHHWE MHOTOTPAHHWKA, KYO,
napajyieNienunesl, npu3Ma, Nupamuaa, ¢Gurypa u TOBEPXHOCTh BpalCHHUS,
IWIMHAP, KOHYC, Immap, cdepa, Imiomans chepbl, IUIOMAaAb MOBEPXHOCTH
NUPaMUIbI, TPU3MBI, KOHYyCa, LWIHHIApA, OO0BEM Kyba, MPSIMOYroJbHOTO
napajieNienunea, MMpaMuIbl, MPU3MbI, MUJIMHIpPA, KOHyca, mapa, pa3BEpTKa
NIOBEPXHOCTH, CEYEHHUS KOHyca W IWIWHJAPA, T[apajulejbHBIE OCH WU
OCHOBAHMIO, CEYEHHWE Iapa, IUIOCKOCTh, Kacaromascs cdepsl, IIHHIPA,
KOHyca,  yMEHHE  CTPOUTh  CCUCHHE  MHOTOTpaHHHMKA,  H300paxxarb
MHOTOTPaHHHKH, (DUTYPBI U IOBEPXHOCTH BPAIICHUS, KX CEUCHHUS, B TOM YHUCIIC C
IIOMOIIBIO  3JICKTPOHHBIX  CPEICTB;  yYMEHHUE  MPHUMEHSATh  CBOMCTBA
TCOMETPUYECKUX (QHUTYp, CAMOCTOSTEIBHO (OPMYJIUPOBATH  ONPEACICHUS
u3yyaeMbiX (UTYp, BBIABHraTh THUIOTE3bl O CBOWCTBAX U MpPH3HAKAX
reOMETpUYecKuX (GUryp, OOOCHOBBIBATh WJIM ONPOBEPrath HX; YMEHHUE
NPOBOJUTh KIACCHU(DUKALMIO (GUTYyp IO Pa3IUYHBIM TPU3HAKAM, BBITIOIHSThH
HEO00XO0IMMBIC JIOTIOJHUTEIIBHBIC TIOCTPOCHUS

11

YMeHue onepupoBaTh NOHSTHUAMM: ABM)KEHHE B IIPOCTPAHCTBE, MapajuleIbHbBIN
IIEPEHOC, CHUMMETpUS Ha IUIOCKOCTH W B IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue 000U, M0100HbIE (PUTYPBI; YMEHUE PACIO3HABATH PABHBIE U
noJo0HbIe (Urypbl, B TOM 4HCIE€ B TPHPOJIE, HCKYCCTBE, AapXUTEKTYpE;
UCIIOJIb30BaTh T€OMETPUYECKUE OTHOILIEHWS IPH PEIICHWH 3aad; HaXOIWUTb
reoMeTpUYecKrue BETUYMHBI (JUIMHA, YroJj, IUIouiaab, 0O0BEM) NMpU peleHUH
3aJad4 M3 JIPYrHX Y4YeOHBIX MpPEeIMETOB M M3 pPEaJbHOM KHU3HH;, YMEHHE
BBIUMCIIATh TE€OMETPUYECKUE BEIMYMHBI (JIMHA, Yroj, IUIomans, OOBEM,
IUIOIIA b MOBEPXHOCTH), UCHOJb3Yys HM3y4eHHbIE (OPMYJIbI U METOJbl, B TOM




YUCIC: Iomaab IMOBEPXHOCTU MMUPAMU b, IPHU3MbI, KOHYCA, MWIMH/pPA, [JI0IIAa1b
cdepbl; 00bEM Kyba, MPSIMOYTOIBHOTO MapajUIeeuIieia, TUPaMUIbI, TPH3MBI,
WIMHJPA, KOHYyCa, Mapa; yMEHHE HAaXOJWUTh OTHOIICHHE OOBEMOB IMOJOOHBIX

¢uryp
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YMeHne omepupoBaTh TOHATHUSAMH: MPSIMOYrOJbHAas CUCTEMa KOOPAWHAT,
BEKTOpP, KOODAMHATHl TOYKH, KOOPAHMHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpa HA YMCIIO, PA3JIoKEHHE BEKTOpa MO 0a3ucy, CKasIpHOE
NPOM3BEACHNE, BEKTOPHOE IPOW3BENICHHE, YroJl MEXIy BEKTOpaMH; YMEHHE
UCTIOJIb30BAaTh  BEKTOPHBIM M KOOPAMHATHBIA ~ METOJX  JUIS  pEIICHUs
TreOMETPUYECKUX 331a4 M 3a/1a4 APYrUX y4eOHBIX MPEIMETOB

13

YMeHne BbIOMpATh MOIXOIANIUNA METOJ MJIA pelIeHUs 3a7add; TMOHUMaHHE
3HAYMMOCTH MAaTEMAaTUKH B M3YyYCHUU MPUPOIHBIX U OOIIECTBEHHBIX MPOIIECCOB
U SBJIEHUW; YMEHHWE PACIO3HABATh MPOSIBICHUE 3aKOHOB MAaT€MaTUKH B
HWCKYCCTBE, YMEHUE MPUBOAUTH MPHUMEPHI MATEMATHYECKUX  OTKPBITHI
POCCHIICKOM U MUPOBOI MaTEeMaTHYECKOW HAYKH




HEPEYEHD 3JIEMEHTOB COAEPKXAHUS, IPOBEPAEMBbIX HA EI'D I1O

MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEeHT CO/IeP:KAHUSA
1 Yucna u BEIYUCICHUS
1.1 HarypanbsHble u nensie yncna. [Ipu3Haky JeMMOCTH HEIbIX YUCEI
19 Panmonanenapie  uncina. OOBIKHOBEHHBIE U JIGCATUYHBIC JPOOH, TPOICHTHI,
OECKOHEYHBIC MTEPHOIMICCKHUE TPOOH
13 ApudpmeTnueckuii KOPCHE HATypaJIbHO# cTemeHu. JlelicTBusi ¢ apupMeTHIecKuMU
KOPHSIMHU HATYPAITBHOU CTETICHH
14 Crenens c 1enbM nokaszaresieM. CTeneHb ¢ pallMoHaIbHBIM TToka3aTesneM. CBoCTBa
CTCTICHH
15 CuHyc, KOCMHYC M TaHI€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
ApPKTAaHTEHC YHMCIOBOTO apryMeHTa
1.6 Jlorapudm gucna. JlecaTnaHbie U HATYpaTbHBIC JOTapH(HMBI
JlelictButenbHpie  4ucia. ApudmeTrndeckue omepanud ¢ JIeWCTBUTEIbHBIMU
1.7 gucnaMu. [IpuOnmkEHHbIC BEIYUCICHUS, TTPABHIIA OKPYTJICHHUS, TIPUKHJIKA U OIICHKA
pe3yJbTaTa BBIYUCICHUAN
1.8 [TpeoOpa3oBanme BEIpOKEHUH
1.9 KommiekcHbie uncna
2 VYpaBHEHHs 1 HEpaBEHCTBA
2.1 Ienpie 1 npoOHO-paIIMOHATILHBIC YPaBHECHHUS
2.2 HppanmonanbHbie ypaBHEHUS
2.3 Tpuronomerpudeckre ypaBHEHUS
2.4 [Toka3zarenpHbIC U JJOTapU(OMHUIECCKIE YPABHEHUS
2.5 Ienpie 1 1poOHO-paIIMOHATLHBIE HEPABEHCTBA
2.6 HppanmonaibHble HEPaBEHCTBA
2.7 [Toka3arenbHbIC U JTOrapu(HMHUIECKIE HEPABEHCTBRA
2.8 TpuronomeTpuueckre HEPaBEeHCTBA
2.9 CucremMbl U COBOKYITHOCTH YpaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEHHUsI, HEPABEHCTBA M CUCTEMBI C TTapaMeTpaMmu
2.11 Marpuiia cucTeMbl JIMHEHHBIX YpaBHEHUH. OnpeneauTeab MaTpUILbI
3 OyHKIMH U TpaduKH
31 Oynkuus, crnocobsl 3amanus QyHkuuu. ['padux dyaxmuu. BzaumHo oOpaTHbIE
¢dbysakiun. YérHele u HeuéTHble GyHKUUU. [lepuoanueckue hyHKIHH
Ob6nacTh ompeneneHuss W MHOXKECTBO 3HadeHud QyHkiuuu. Hymm dyHkoum.
39 [IpomMexyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
MakcuMymbl U MUHUMYMBI (GyHKIuU. Haubonbliee M HanMeHblee 3HAUYCHHE
(GYHKIIMH HAa TPOMEKYTKE
33 Crenennas ¢GyHKIMS C HaTypaldbHBIM W IENbIM MOKazarteneM. EE cBoiicTBa u
rpaduk. CoiicTBa u rpaduk KOpHS N-0i cTeneHn
3.4 Tpuronomerpuueckue GyHKIIMH, UX CBOWCTBA U rpaduku
3.5 [TokazarenpHas u norapudmuueckas GyHKIIUU, NX CBOMCTBA U rpauKu
36 Touku paspeiBa. AcumnTotrel rpaduxkoB ¢ynknuii. CBoiicTBa  (GYHKIHH,
HEMPEePHIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CHOCOOBI 33JaHUS MTOCJIEIOBATEILHOCTEH




3.8

Apudmernueckas ¥ reoMeTpudeckas nporpeccur. opmyiia CII0KHBIX MPOLIEHTOB

4 Havana maTemaTu4eckoro aHanusa
4.1 [TpousBoanas ¢ynkiun. [Ipon3BoaHbIe AIeMEHTAPHBIX (HYHKITUI
[IpumeHeHne NPOU3BOAHON K HCCIENOBAHUIO (YHKIMA Ha MOHOTOHHOCTH U
4.2 SKCTpeMyMBbl. HaxosaeHne HanOOJIBIIET0 ¥ HAMMEHBINEro 3HaYeHUs (QYHKIHH Ha
OTpe3Ke
4.3 ITepBooOpasnas. MaTErpan
S) MHoxecTBa U JIOTHKA
5.1 MHoxecTBO, orepanuu HajJ MHOKecTBamMu. J{nuarpammbl Ditsiepa — Benna
5.2 Jloruka
6 BeposSTHOCTh M cTaTUCTHKA
6.1 OnucarenpHasi CTaTUCTHKA
6.2 BepositTHOCTB
6.3 KombunaTopuka
7 ['eomeTpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMbIe ¥ TUIOCKOCTH B TIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpalEHUS
7.5 KoopanHats! 1 BEKTOpPBI




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IUIS1 YYEHUKA

VYyebuuk Anredpa u Hauajga maTeMatuueckoro anainusa 10 -11 kmaccel, ans 6a30Boro u
yriyonenHoro ypoBHs, ABTopsl: L. A. Anumos, FO.M.Komsira, M.B. TkaueBa, H.E. ®énopoga,
M.U. HlabyHnun

METOAUYECKUE MATEPUAJIBI 1JIS1 YUUTEJISA

VYyebuuk Anredpa u Hauana mateMmarudeckoro ananusa 10 -11 kmaccel, s 6a30Boro u
yriyonenHoro ypoBHs, ABTopsl: L. A. Anumos, FO.M.Komsira, M.B. TkaueBa, H.E. ®énopoga,
M.U. HlabyHnun

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHE
ITopran «Poccuiickas 31eKTpOHHAS IIKOJIa

[Mopran ®I'UC «Mos nikoaa»



https://resh.edu.ru/
https://myschool.edu.ru/
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