MUWHHUCTEPCTBO IMIPOCBEIIEHUSI POCCUACKOHN ®EJIEPAIIUN
MunucTepcTBO 00pa3oBaHus U HayKu Y AMYypTCcKoi PecryOnuku
MOY COUI c. Unbunrckoe Manonypruickoro paitona Y imyprckoit PecyOimku

PACCMOTPEHO YTBEPXJIEHO
[leparornyeckum CoBeTom [Ipuka3z Ne 49- O
IIporokon Ne 1 Ot «27 » aBrycra 2024r.

Ot « 26 » aBryaa 2024 r.

Pabouas nporpamma

y‘lC6HOFO npeamMceTa «Anre6pa M Havdajia MaTCMAaTHYCCKOI'O aHaJInu3a»

st oOy4garomuxcs 10-11 kimaccos.
YriyOneHHbI ypOBEHbD.

c. Mneunckoe,2024



MOSICHUTEJIBHAS 3AITUCKA

VY4eOHblii Kypc «Anredpa M Hayalla MaTEMaTHYECKOTO aHAIW3a» SIBISETCS OJHUM U3
HanOosiee 3HAYUMBIX B MpOrpaMMe CpeaHero oomiero oOpa3oBaHUs, IMOCKOJBKY, C OIHOM
CTOPOHBI, OH 00eCHeuynBaeT MHCTPYMEHTAIbHYIO 0a3y /Uii HU3y4YeHHs BCEX eCTeCTBEHHO-
HAYYHBIX KYpPCOB, a C APYroil CTOPOHBI, (pOpPMHUpPYET JIOTHYECKOE M aOCTPAaKTHOE MEBIIIJICHUE
00y4JarImuxcsi Ha YPOBHE, HEOOXOIMMOM I OCBOCHUS HH(OPMATHUKH, OOIIECTBO3HAHUS,
UCTOPUM, CIOBECHOCTM M JAPYTUX JUCHMIIIMH. B pamkax paHHoro y4yeOHOro Kypca
oOyJarommuecsi OBJIQJICBAIOT YHUBEPCAIGHBIM  SI3BIKOM  COBPEMEHHOW HAyKH, KOTOpas
dbopMynupyeT CBOM JOCTHKEHUS B MaTeMaTU4YeCcKOi popme.

Y4eOHbIif Kypc anreOpbsl M Hadajdl MaTeMaTUYeCKOTO aHajlu3a 3aKJIaJblBaeT OCHOBY IS
YCIIEUTHOTO OBNQJEHUS 3aKOHAaMU (U3HMKHM, XHUMHH, OWOJOTHH, IOHMMAHHUS OCHOBHBIX
TEH/EHIMH pa3BUTUS PKOHOMHMKHM M OOIIECTBEHHOM >KWU3HHU, MO3BOJISIET OPUEHTUPOBATHCS B
COBPEMEHHBIX IH(POBBIX M KOMITBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIIONB30BaTh HMX JJIS
JnanpHeimero oOpa3oBaHUS W B TOBCEAHEBHOM JkM3HM. B TO ke Bpems oOBIaaeHHE
abCTpaKTHBIMU U JIOTHUECKH CTPOTMMH KOHCTPYKIHMSIMH anreOpbl 1 MaTeMaTUYECKOTo aHalu3a
pa3BUBACT yMEHWE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATh HWCTHHHOCTBH, JIOKa3bIBAaTh
YTBEP>KACHHSI C MOMOIIBI0 MHAYKIIMH U PAcCykAaTh JeAyKTUBHO, MCIIOJIb30BaTh 0000IIEHNE U
KOHKpETH3aIulo, a0CTparupoBaHHWE M aHAIOTHUIO, (OPMUPYET KPEaTHBHOE U KPUTHUECKOE
MBIIJICHHE.

B xone m3yuenus yuyeOHOro kypca «Anrebpa M Hayajla MaTEeMaTHYECKOTO aHAU3a»
oOyJarommecs: TOJy4aloT HOBBIM ONBIT pPEIIeHHs MPHUKIAAHBIX 3a7ad, CaMOCTOSTEIBHOTO
MOCTPOCHHUS MATEMaTHYECKUX MOJIENIeH peaIbHBIX CUTYalui, WHTEPHpPETAllMd TOITYYEHHBIX
pelIeHnH, 3HAKOMSITCA C MpUMepaMU MaTeMaTHUYeCKUX 3aKOHOMEPHOCTEH B MpUpPOJE, HAyKe U
HCKYCCTBE, C BBIJAIOIIUMUCS MaTEMAaTUIECKIMHU OTKPBITHSMH U X aBTOPaMHU.

Y4eOHblii Kypc o0iagaeT 3HAUYUTEIbHBIM BOCHHUTATEIbHBIM MOTEHIHUATIOM, KOTOPBIN
peaim3yeTcsi Kak uepe3 ydeOHBIH MaTepual, CIocOOCTBYIOUIMI (OPMUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUs, TaK M 4epe3 crneunpuky y4deOHOW  JeATeNbHOCTH, Tpelyromei
IPOJOJDKUTENBHON  KOHIIGHTPALlMM  BHUMAHMs, CAaMOCTOSITEIbHOCTH, AaKKypaTHOCTH |
OTBETCTBEHHOCTH 32 TOJYYCHHBIN pe3ybTarT.

B ocHoBe Meromuku oOyueHus anreOpe W HayajlaM MaTEMaTHYECKOTO aHajau3a JICKHUT
JIeSITEIbHOCTHBIN PUHLUI O0yUYEHUSI.

B ctpykType yueOHOTO Kypca «Anredpa U Hadaia MaTeMaTHIeCKOTO aHaJI3a) BbIICICHBI
CIIEyIOIINe COJepKaTelIbHO-MEeTOAuUecKue NIUHUU: «Yuciaa W BBIYUCIEHUN», «DyHKUUU H
rpadukm», «YpaBHEHUS U HepaBeHCTBa», «Hauana maTemaTnueckoro ananuza», « MHOXeCTBa U
Joruka». Bce OCHOBHBIE CONEpKATEIbHO-METOINYECKHUE JIMHUU HM3Y4aroTcsd Ha MPOTKECHUU
JBYX JIeT 00y4YeHMs Ha ypOBHE CpPEJHEro oomero oOpa3oBaHuUs, €CTECTBEHHO JOMOJHAA APYT
Jpyra W TIOCTEIIEHHO HACHINIAsAChb HOBBIMH TeMaMH M pasnenamu. J[aHHBIA y4eOHBIH Kypc
SBIISICTCS MHTETPATHUBHBIM, TIIOCKOJBKY OOBeNIUMHSET B cebe coaepKaHWe HECKOIBKHX
MaTeMaTHYeCKUX AUCLUUIUINH, TaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHUYEeCKH aHaju3,
TEOpHsl MHOXKECTB, MaTeMaTWdeckas Jormka u apyrue. [lo mepe Toro kak oOywarommecs
OBJIaJIeBalOT BCcE Ooyiee MIMPOKHM MaTeMAaTUYECKUM almaparoM, y HHUX IOCJIeI0BATeNbHO
dbopMupyeTcss U COBEPIICHCTBYETCS YMEHHE CTPOUTH MAaTeMaTHYEeCKYH) MOJEb pealbHOM
CUTYyalluu, NMPHUMEHATh 3HAHUS, MOJIyUYE€HHBIE NMPH W3YYEHUH Y4eOHOTO Kypca, JUIsl pelIeHHS
CaMOCTOSITENIFHO C(hOPMYyITMPOBAaHHON MaTeMaTHUECKOW 3aJadyu, a 3aTeM MHTEepPIPEeTUPOBAThH
CBOH OTBET.



CopnepxkarenpHo-MeTOAMYECKass  JUHMS  «Yucna ¥ BBIUMCICHHSD  3aBeplIaeT
(dbopMUpOBaHUE HABBIKOB HCIIONB30BaHMS JCHCTBUTEIBHBIX YHCEN, KOTOpOe ObLIO HayaTo Ha
ypoBHE OCHOBHOTrO 00ImIero obpazoBanus. Ha ypoBHe cpemnero oOmiero obpazoBanusi ocoboe
BHUMaHUE yjaensieTcss (OpMHUPOBAHUIO HABBIKOB PAIlMOHATBHBIX BBIUHUCICHHM, BKIIOYAIOIIUX B
ceOs UCTIOIB30BAaHUE PA3IMYHBIX (OPM 3alKCH YHCIA, YMEHHE JIeNaTh MPUKUAKY, BBIIOTHSITH
pUOIKEHHBIC BRIYUCIICHUS, OIICHUBATh YHUCIIOBBIC BBEIPAXKEHUS, pa00TaTh ¢ MATEMATUICCKIMHU
KOHCTaHTaMU. 3HAKOMbIE OOYYalOUIMMCS MHOXECTBAa HaTypajbHbBIX, LIEJbIX, PAl[MOHATIBHBIX U
JIEACTBUTEIIBHBIX YHCEN JOTMOITHSIIOTCS MHOXKECTBOM KOMIUIEKCHBIX dhcel. B kKakmom w3 3Tux
MHO>KECTB PacCMaTPUBAIOTCSA CBOWCTBEHHBIE eMy CIlelU(UIECKUE 3aJa4ul U ONIepaliu: JeJICHHE
HAIeJIO, ONEPHUPOBAHME OCTAaTKAMH Ha MHOXECTBE IIeNbIX 4YHCed, O0co0ble CBOICTBa
paIOHATBHBIX U UPPAIMOHATBHBIX YHCEl, apu(METUIECCKHIE OTepallii, a TaAKXKe H3BJICUCHHE
KOpHSL HAaTypaJIbHOM  CTENEHM Ha  MHOXKECTBE KOMIUIEKCHBIX  yuced. brarogaps
MOCJIEIOBATEILHOMY  PACHIMPEHHMIO Kpyra HCIHOJBb3yeMBIX UYHCeNl M 3HAKOMCTBY C
BO3MOXXHOCTSIMU MX IPUMEHCHHS JIJISL PEIICHUS Pa3InIHbBIX 337124 (GOPMUPYETCS MPEICTABICHIE
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ pOJIA B IOCTPOCHUH MOJIENEHN pealbHOr0 MUpPa, IUPOKO
HCIIONTB3YIOTCS 0000IIEHUE U KOHKPETHU3AIIHS.

Jluans «YpaBHEHHsSI U HEPABEHCTBA» PEaTU3yeTcsl Ha MPOTSHKEHHH BCETO OOy4YeHHs Ha
ypoOBHE cpenHero oOmiero oOpa3oBaHMs, IOCKOJIBKY B KaxaoMm pasnene [Iporpammbl
MPEeyCMOTPEHO PEeIlleHHe COOTBETCTBYIOIIMX 3a1ad. B pe3ynbTate oO0yuaroniyecsi OBIaJeBalOT
pa3IMYHBIMM ~ METOAAMHU  PEIICHUS palUMOHAIbHBIX, HWPPALMOHAIBHBIX, MOKA3aTEJbHbIX,
norapu(pMHYECKUX ¥ TPUTOHOMETPUUICCKUX YPABHCHHIA, HEPABCHCTB M CHCTEM, a TaKXe 3ajad,
cojepxkamux mnapameTpsl. [loydeHHbIE yMEHUS HIMPOKO HCIONB3YIOTCS IMPU HUCCIEIOBAHUU
GyHKIMI ¢ TOMOIIBIO TPOM3BOAHOM, IPU PEIICHUN MPUKIAIHBIX 3a/1a4 U 3a7a4 Ha HaX0X/ICHHE
HanOOJIBIIINX W HAWUMEHBIINUX 3HAYeHUN QyHKIMU. JlaHHas copeprkaTenbHasl JIMHUS BKIIOYACT B
cebs Takxke (GOpMHpPOBAHUE YMEHHI BBIMONHATH pacdy€rhl mo Qopmyiam, Mpeodpa3oBaHUS
palMOHANbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPHUUECKUX BBIPAXKECHMI, @ TaKK€ BBIPAKECHUU,
CONIEpKalINX CTeMeHu U Jorapudmbel. biaromapss u3ydeHHI0 anredpandeckoro marepuana
MPOUCXOIUT JaibHEHIee pa3BUTHE AaNTOPUTMHUYECKOTO W aOCTPaKTHOTO  MBIIIJICHHUS
oOydJaromuxcsi, GOPMHUPYIOTCSI HABBIKU JCTYKTUBHBIX PACCYKICHHH, PabOTHl ¢ CHMBOJBHBIMHU
dbopMaMu, TPECTABICHUS 3aKOHOMEPHOCTSH M 3aBUCUMOCTEH B BUJIC PAaBEHCTB U HEPABCHCTB.
Anrebpa npeanaraet 3pPpeKTUBHbIE HHCTPYMEHTHI JJIsl PEIICHUs MPAKTUYECKUX U €CTECTBEHHO-
HayYHBIX 3a]1a4, HarJISAHO IEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK sI3bIKa HAYKH.

CopepxxarenbHo-MeToAuYecKass THHUS «DYHKIMH U TpadUKU» TECHO MEperuieTaeTcs C
IPYTMMH  JIMHUSIMH ~ y4e0HOTO  Kypca, TIOCKOIBKY B  KakOM-TO  CMbICIE  3adaéT
MOCJEAOBATEIbHOCTh ~ M3YyYEHUs  Marepuana. V3ydeHue  CTENeHHOW, IOKa3aTeJIbHOM,
norapu(pMHIECKON U TPUTOHOMETPUIECKUX (PYHKITHH, UX CBOMCTB U rpad)iKOB, UCTIOTH30BAHUE
GYHKIUH U1 perieHusl 3a7ad W3 JPYTHX YY4eOHBIX IMPEIMETOB W PEATbHOH JXU3HU TECHO
CBS3aHO KaK C MaTeMAaTHUYECKUM aHAJIN30M, TaK U C PEIICHHEM YpaBHEHUM U HepaBeHCTB. [lpu
3TOM OOJbIIOE BHHUMaHUE yJlensercs (OPMUPOBAHUIO YMEHHS BbIpaXarbh (Qopmyiaamu
3aBUCUMOCTH MEXIY Pa3IMYHBIMHU BEIUYMHAMH, UCCIICIOBATh MOJyUYCeHHbIE (DYHKIIMH, CTPOUTH
ux rtpaduku. Marepuan 3TOi coiepaTeNbHOM JHWHUM HalleJleH Ha pPa3BUTHE YMEHUH H
HABBIKOB, MO3BOJIAIOIINX BbIpaKaTh 3aBHUCHMOCTH MEXAy BEIWYHMHAMH B pa3IU4HON (opme:
aHAJIMTUYECKOW, Trpaduueckod © cioBecHOW. Ero wu3ydeHme CnocoOCTBYeT pa3BHTHUIO
QITOPUTMHUYECKOTO  MBIIUICHUSI, CIIOCOOHOCTH K  OOOOIIEHHWI0O W  KOHKpETH3alluH,
WCTIOJIb30BaHHIO aHAJIOTUH.



ConepxarenbHast nuHus «Hauana maremMaTHyecKoro aHajau3a» IMO3BOJISET CYIIECTBEHHO
PACHIMPUTH KPYT KaK MAaTeMaTHYECKHX, TaK M MPHUKIATHBIX 337a4, JOCTYIMHBIX 00YyYaromnMCH,
TaK KaK y HUX MOSIBIISIETCS BO3MOXKHOCTb CTPOUTH TpaUKHU CIOXKHBIX (QYHKIHHA, OIPEAesaTh UX
HauOOJIbIINE U HAUMEHBIINE 3HAUCHHSI, BEIUUCIIATH IO GUTyp U OOBbEMBI TEJ, HAXOIUTh
CKOPOCTH M YCKOpEHHsi TmporeccoB. JlaHHas coaepkaTeibHas JMHHUS OTKPHIBAE€T HOBBIC
BO3MOYKHOCTH TIOCTPOEHHUSI MAaTEeMaTHYeCKMX MOJeNiell peallbHbIX CHUTYyalui, I03BOJISET
HAXOJWTh HAWIydlllee pEIICHHE B TNPHKIAAHBIX, B TOM YHCIIE COLUAIBbHO-YKOHOMHYECKHX,
3aa4ax. 3HAKOMCTBO C OCHOBAMH MaTEMaTHUYECKOTO aHalM3a CIIOCOOCTBYET DPa3BUTHIO
a0cTpakTHOTO, (hOPMATBHO-IOTHYECKOTO M KPEaTHBHOTO MBIIUICHHS, (POPMUPOBAHUIO yMEHHI
pacro3HaBaTh MPOSIBIICHHS 3aKOHOB MaTEMaTHKH B HayKe, TEXHUKE U HcKyccTBe. O0ydarommuecs
Y3HAIOT O BBIJAIOIIUXCS PE3yJIbTaTax, MOJTYYEeHHBIX B X0JI€ Pa3BUTHA MaTeMaTHKH KaK HAyK, U
00 UX aBTOpax.

ConepxaTenbHO-MeTONNYECKass JIMHUS «MHOXeCTBA W JIOTHKa» BKIIOYaeT B ceds
DIIEMEHTHl TEOPUH MHOXKECTB W MATEeMaTHYeCKOW JIOTUKU. TeopeTHKo-MHOKECTBEHHBIE
NPE/ICTaBICHNS NPOHU3BIBAIOT BECh KypC INKOJBHONH MaTeMaTHKH W MpeAjararoT HauOosee
YHHUBEPCAIBHBIN SI3BIK, OOBECIUHSIOMMNN BCE pa3/ieibl MaTeMaTHKH W e€ TPHUIOKCHUH, OHU
CBSI3BIBAIOT PAa3HbIE MAaTEMAaTUYECKUE JUCIUILIMHBI U UX MPUIOKEHHS B enHOe nenoe. [loaromy
BAXHO JaTh BO3MOXHOCTh OOY4YaromIeMyCsi IMOHHMAaTh TEOPETHKO-MHOXECTBEHHBIH S3BIK
COBPEMEHHOW MaTeMaTHKH W HCIIOJIb30BaTh €ro JUIs BBIPAXKEHUS CBOMX MbIcied. Jlpyrum
BAaXXHBIM MPU3HAKOM MAaTEeMAaTUKU KaK HAayKH CJIeAyeT NMPHU3HATh CBOWCTBEHHYIO €l CTPOTrOCTb
00OCHOBaHMI W CJIEJOBAaHWE OIPEICIEHHBIM MpPaBHJIaM TIOCTPOCHHUS JIOKa3aTeNbCTB.
3HaKOMCTBO C 3JIEMEHTaMH MAaTEMaTHYECKOW JIOTMKH CIOCOOCTBYET Pa3BHTHIO JIOTHYECKOTO
MBIIIJICHUS] 00y4YalOMUXCsl, TIO3BOJISIET UM CTPOUTH CBOM PACCYKACHHUS Ha OCHOBE JIOTMYECKUX
npaBui, GOPMUPYET HABBIKH KPUTHIECKOTO MBIIIIJICHHS.

B yueOHOM Kypce «AunreOpa M Hayajga MaTEeMaTHYECKOTO aHAIN3a» IPUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTHYECKOTO  MOJACIHMPOBAHMS, KOTOpPHIE  TPU3BAHBI  CIIOCOOCTBOBATH
(OpMHPOBAHHIO HABBIKOB MOCTPOCHMS MOJIENIEH pEeaNbHbIX CHTyalud, HCCIEIOBAHUS ATHUX
MoOJIeJIell C TOMOIIBIO ammapaTa aiareOpbl W MaTeMaTHYeCKOro aHallu3a, HHTEpIpeTalun
MOJYYCHHBIX PE3yJIbTAaTOB. Takue 3aJaHus BIUIETCHBI B KaXIbI W3 Pa3feiioB IMPOrPaMMBI,
MOCKOJIBKY BECh MaTepuan y4eOHOTro Kypca IIUPOKO MCHOJIB3YETCs IS PeHICHUs] MPUKIaTHBIX
3amay. Ilpm pemeHMnM peanpHBIX MPAKTHUECKHX 3a7ady  oOydaromiuecs pa3BUBAIOT
HaOJIFO1aTeIEHOCTh, YMEHUE HAaXOIUTh 3aKOHOMEPHOCTH, aOCTParupoBaThCs, HCIOIB30BaTh
aHaJIOTHIO, 0000IIaTh M KOHKPETH3MPOBaTh mNpobieMmy. JlesTenbHOCTh TO (OPMUPOBAHUIO
HaBBIKOB PEIICHHS NMPHUKIAIHBIX 3a/1a4 OPraHU3yeTCsl B MPOIIECCEe M3YUYEHHs BCEX TEM Y4eOHOTro
Kypca «Anrebpa 1 Hayasia MaTeMaTHYECKOTO aHATTN3ay.

Ha uzydenue yueOHOro Kypca «Anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJIM3a» OTBOJUTCS
272 ygaca: B 10 xiacce — 136 yacoB (4 yaca B Heneno), B 11 kimacce — 136 yacos (4 vaca B
HEJIEITIO).



COJAEP)KAHUE OBYYEHUA
10 KIIACC

Yucna v BbIYMCICHUSA

Parnonanbhele uncia. OOBIKHOBEHHbIE U JECATUYHBIE APOOH, IMPOLEHThI, OECKOHEUHbIE
nepuoaudeckue apoodu. Ilpumenenne apoGeil 1 NPOLEHTOB Ul pelleH!s MPUKIAIHbIX 33134 U3
Pa3IMYHBIX OTpAcied 3HAHUM U peabHOU KU3HU.

JlelicTBUTENbHBIE YKcTa. PalnnoHambHble W HMppalMOHAIbHBIE uyucia. Apudmernueckue
ONepalMy C JEHCTBUTEIBHBIMU 4yuciIaMu. MoOayiab JEHCTBUTEIBHOIO YHCIA U €r0 CBOWCTBA.
[TpubnukEHHBIE BBIUMCICHUS, TpaBWJIAa OKPYIJIEHUS, TPHUKUAKA M OIEHKAa pe3yJbTara
BBIYMCIICHU.

Crenens ¢ uenbiM nokaszateneM. bunom Herorona. Mcnonbp3oBanue noaxoasieit GopMsl
3alACU ACUCTBUTEIBHBIX YNCEN Ul PEIICHUS IPAKTUYECKUX 3a7a4 U IPECTABICHUS JAHHbIX.

ApudmMeTrnuecknii KOpeHb HATYPaTbHOM CTETICHH U €T0 CBOMCTRBA.

Crenenp C panuoOHaJIbHBIM IIOKA3aTeleM U €€ CBOWMCTBA, CTENEHb C JCHCTBUTEIbHBIM
[IOKa3aTeJEM.

Jlorapudwm gucia. CoiicTBa iorapudma. JlecaTHIHbIC U HATypaTbHBIC JIOTAPUPMBI.

CuHyc, KOCUHYC, TAHT€HC, KOTAaHI'€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC U
ApPKTaHI'€HC YHUCIOBOTO apryMEHTA.

YpaBHeHHs U HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHble NpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpPaBHEHUS.
PaBHOCUIIBHBIE ypaBHEHMS U ypaBHEHHUA-CIIeACTBUA. HepaBeHCTBO, pellieHne HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS LIENbIX U APOOHO-PALMOHATIBHBIX YPABHEHUI U HEPABEHCTB.
MHorousnessl OT OJHOM NE€pPEMEHHOH. JleneHue MHOroujgeHa Ha MHOTOUYIEH C OCTAaTKOM.
Teopema be3y. MHorousens! ¢ niensiMu kKo3ddunmenramu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUN, COACPIKAIIMX CTEICHH U KOPHH.

Wppauumonaneupie  ypaBHeHUs. (OCHOBHBIE METOIbl  pPEUICHHUS  HPpPalMOHAIBHBIX
YpaBHEHUN.

ITokazarenbHble ypaBHEeHUsI. OCHOBHBIE METO/IBI PELICHMS I0KA3aTEIbHBIX YPaBHEHUIA.

IIpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTapU(MBI.

Jlorapupmuueckue ypaBHeHHA. OCHOBHBIE METOABI pPELICHHUS JIOTapU(PMUUECKUX
YPaBHEHHUHU.

OcHoBHBIE TpUTOHOMETpUYeckue (opmynsl. [IpeoOpasoBanue TPUTOHOMETPHUUECKUX
BBIpaKCHU. PellleHre TpUroHoMeTpU4eCKUX YPaBHEHHM.

Pemenne cucrem JHMHEWHBIX ypaBHEHUH. MaTpuua CHUCTEMBl JIMHEWHBIX YpaBHEHUM.
Onpexnenurens MaTpUIbl 2X2, €ro TE€OMETPUYECKUA CMBICT M CBOMCTBA, BBIYHCICHHUE €TO
3HAYECHUs], IPUMEHEHNE ONPEIEINUTENS Ul PEILIEHUS] CUCTEMBI JINHEHHBIX ypaBHEHHH. Pemenue
IIPUKJIAHBIX 3a7a4 ¢ IOMOLIbIO CUCTEMBI JINHEHHBIX ypaBHeHUH. MccnenoBanne noCTpOeHHOM
MOJIETH C MTOMOIIBIO0 MAaTPHULL U ONIPENETUTEINEH.

IlocTpoeHne MaTeMaTUUECKUX MOJENIEH PEAJbHOM CUTYallUH C MOMOIIBIO YPAaBHEHMH U
HepaBeHCTB. [IprMeHeHHe ypaBHEHHUH M HEpPABEHCTB K PELICHUI0 MAaTeMAaTUYECKUX 3aJad U
3aj71a4d U3 pa3IMyYHbIX 00JacTell HAyKU U PeabHOM JKU3HU.

DOyHkuuM U rpaguku

OyHkuus, crnocodbl 3amaHus ¢GyHkuuu. B3aumuo obOpatHble ¢(yHKunu. Kommnosunus
¢byukumii. ['paduk QyHKIMU. DnemMeHTapHbIe TpeoOpazoBaHus rpaduKoB GyHKIIHA.



OO6nacth ompeneneHust 1 MHOXXeCTBO 3HadeHui Gpynkuuu. Hymn ¢ynxmun. [IpomexyTku
3HaKomoCTOsTHCTBA. UETHhIe W HeuéTHble (yHKImH. [lepromnueckue (ynkmun. [IpomexyTku
MOHOTOHHOCTH (YHKIHMH. MakCUMyMbl 1 MUHHUMYMBbI (pyHKIMH. Hanbomnbinee 1 HaumeHblee
3Ha4YeHUs QYHKIHUU HA IPOMEKYTKE.

Jluneitnasi, kBagpaTU4Hast U IPOOHO-TMHEHHAs QYHKIIMU. DIIeMEHTapHOE HCCle0BaHNE U
MOCTPOEHHE UX TPapUKOB.

CrenenHas (yHKIMS ¢ HaTypaJbHbIM U LEJbIM MoKazatesneM. E€ cBoiicTBa M rpaguk.
CpoiicTBa U rpaduK KOpHS N-0il cTeneHM Kak (YHKIHMU OOpaTHOW CTENEHU C HaTypalbHBIM
[I0Ka3aTeNeM.

[TokazarenbHas U norapudmuyeckas GyHKIMH, UX CBOWCTBA U rpaduku. Vcrnons3oBaHue
rpaduKoB (pyHKIMIA U1 pelIeHns] ypaBHEHUH.

Tpuronomerpuueckass OKpPYXKHOCTb, OIPEJIEIEHUE TPUTOHOMETPUYECKHX (DyHKIHIA
YHUCJIOBOI'O apryMEHTA.

@OyHKIMOHAIBHBIE 3aBUCUMOCTHU B pealibHBIX Mpolieccax U sBIeHUAX. [ paduku peanbHbIX
3aBHCUMOCTEH.

Havana maTeMaTH4eCKOro aHajmu3a

[TocnenoBareabHOCTH, CIOCOOBI 33/1aHUS MOCIeI0BaTeNbHOCTEH. MeTon MaTeMaTHu4ecKoi
WHAYKIAA. MOHOTOHHBIE M OTpaHWYEHHBIE ITOCIIEN0BATEIBHOCTH. VICTOpUS BO3HHKHOBEHUS
MaTEeMaTHYECKOI0 aHaJIN3a KaK aHaJln3a OECKOHEUYHO MaJIbIX.

Apudmernueckass U reomMeTpuueckas — mporpeccuu. beckoHeyHo — yObIBaromias
reomerpuueckas nporpeccusi. Cymma 0eCKOHEYHO YyOBIBaroOIIeld Te€OMEeTpUUYECKOM MPOrpeccuu.
JIMHENHBIN M OKCHOHEHUMAIBbHBIM pocT. Yumcno e. dopMyna CIOXKHBIX IPOLIEHTOB.
Hcnonp30BaHne NpOrpeCCUN sl pELIEHHs PEAJIbHBIX 3aa4 MPUKIAIHOTO XapaKTepa.

HenpepbiBHble (GYHKIMH W WX CBOMCTBA. TOYKM pa3pbiBa. ACHMNTOTHl TpadUKOB
¢yukuuid. CoiicTBa (yHKIMHA HENpPEphIBHBIX Ha OTpe3ke. MeToa MHTepBalOB Ui PELICHHS
HepaBeHCTB. [IpuMeHeHrne CBOWCTB HETIPEPBIBHBIX (DYHKIWH TS pEIICHHS 3a/1a4.

[TepBas u BTOpas npousBoAHbIe GyHKIUU. OnpeseieHue, reOMETPUICCKIN 1 (PU3NICCKHI
CMBICJI TIPOM3BOHON. Y paBHEHHE KacaTeIbHOU K rpaduKy (PyHKIHH.

[IpousBoaHbie aneMeHTapHbIX GyHKUUN. [Ipon3BoaHAas cyMMBbl, MPOU3BEACHUS, YACTHOTO
Y KOMITO3UIIMH (DYHKIIUH.

MHuoxecTBa M JIOTHKA

MHoecTBO, onepalMy HaJl MHOKECTBAMM M MX cBolcTBa. Jluarpammsl Dilnepa—BeHHa.
[IpuMeHeHne TEOPETUKO-MHOKECTBEHHOIO ammnapara il OIMCaHUs peajbHBIX IPOLECCOB U
SIBIICHHUI, TIPU PEIICHUH 3314 U3 APYTHX YUeOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOHCTBO  MAaTEMaTHYECKOTO  OOBEKTa,  CIIE/ICTBUE,
JI0Ka3aTeJIbCTBO, PABHOCUIIBHBIE YPAaBHEHUS.

11 KJIACC

Yucsia 1 BBIYHCIEHUS

Harypanenble u wnenbie uncna. [IpruMeHeHHe NpU3HAKOB ACIMMOCTH LENBIX YHCET,
HaubOonbmui oomui nenurens (nanee — HOJ) n naumenpiee odiee kpatHoe (nanee — HOK),
OCTaTKOB IT0 MOJIYJIIO, aropuT™Ma EBKIMIa u1st pereHns 3a/1a4 B IETbIX YnCIiax.

KomrutekcHble uymcna. AnreOpandeckas | TpPUTOHOMETpUYecKas (OpMBI  3amucH
KOMILJIEKCHOT'O 4Hcia. Apr(MeTndeckre onepalnnuu ¢ KOMIUIEKCHBIMHM yuciamu. M3o00paxenue
KOMILJIEKCHBIX YHCeJl Ha KOOpAMHATHOM 1uiockocTu. @opmyna Myaspa. Kopuu n-oit crenenu u3
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KOMIUIEKCHOTO yucna. [lpuMeHeHHe KOMIUIEKCHBIX YHMCeN IS peleHus (QHU3UUECKUuX M|
F€OMETPUYECKHX 3a/1a4.

YpaBHeHusi 1 HepaBeHCTBA

Cucrema ¥ COBOKYITHOCTb YPAaBHEHUH M HEPABEHCTB. PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

O10op KOpHEH TPUTOHOMETPUYECKUX YPaBHEHHUH C IOMOILBIO TPUTOHOMETPHUYECKON
OKpY>KHOCTH. PellieHue TpuroHoMeTpu4ecKuX HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHHS MTOKA3aTEIbHBIX U JIOTapU(MUIECKUX HEPABEHCTB.

OCHOBHBIE METOBI PELIEHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OcHOBHbIE ~ METOABl  pPEUIEHUS] CUCTEM M  COBOKYIHOCTEH  palMOHAJbHBIX,
UPPaLMOHATIBHBIX, I0KA3aTEIbHBIX U JIOTApU(PMUUECKUX YPABHEHUH.

VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.

[IpumeHeHue ypaBHEHHH, CUCTEM U HEPABEHCTB K PELICHUI0 MaTeMAaTHUYECKUX 3aJad U
3ajjad W3 pa3IMyHbIX 00jacTed HayKM M pealbHOW >KU3HHW, MHTEpPIpeTanus MOJTy4EeHHBIX
pe3yJIbTaTOB.

DOYyHKUHMH U TPapuKU

I'padux xomnozunuu ¢GyHkuui. ['eomerpuueckue oOpas3bl YpaBHEHUH M HEpaBEHCTB Ha
KOOPAWHATHOW IUIOCKOCTH.

Tpuronomerpuueckre QyHKINHU, UX CBOMCTBA U rpadUKH.

I'paduueckne MeTonmbl pemieHUs ypaBHEHHWW W HepaBeHCTB. [ 'padudeckue MeTObI
penieHus 3a1a4 ¢ napaMeTpaMH.

Hcnonb3oBanue rpagukoB (QyHKUUI A7 MCCIEIOBaHMS IPOLECCOB U 3aBUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPU PEIICHUH 3a/1a4 U3 APYTUX YUEOHBIX MPEAMETOB U PealbHOM KU3HHU.

Havyana maTeMaTH4eCKOro aHaJImu3a

[TpuMeHeHHe MPOM3BOAHOM K UCCIE0BAaHHUIO (P)YHKIIMH HA MOHOTOHHOCTb M SKCTPEMYMBI.
Haxosxnenne HanOobIero ¥ HAMMEHBIIETO 3HAYCHUH HETIPEPHIBHON (DYHKITH HA OTpPE3Ke.

[IpumeHeHne TNPOU3BOMHOM M HAXOXACHUS HAWIY4ylIero PpeUIeHHs B IMPHUKIAIHBIX
3ajjayax, A ONpEIeNeHHs CKOpPOCTH M YCKOpPEHMs IIpolecca, 3aJaHHoro (GopMmysaod WiIu
rpaduKoM.

IlepBooOpa3Hasi, OCHOBHOE CBOWCTBO MepBOooOpa3HbIX. [lepBooOpa3Hble 37€MEHTapHBIX
¢byskuuit. [IpaBuiia HaxoX/1€HUS IEPBOOOPA3HBIX.

Nurerpai. I'eomerpuyecknii cMbICI MHTErpaia. BelducieHre onpenenéHHoro uHrerpaina
no ¢popmyne Hetorona-Jleltbuuna.

[IpumeHenne wWHTErpaia JUIS HaXOXKICHHS IUIOHmaNed IUIOCKHX (GUryp u 0o0BEMOB
reOMETPUUYECKUX TET.

[Tpumepsnr pemenuii nuddepeHmanbHBIX ypaBHEHUH. MaTeMaTnueckoe MoJIeTUPOBaHNE
peaJIbHBIX MPOLECCOB C MOMOUIBIO AU(PPepeHInaNTbHBIX YPABHEHUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHHM A YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIYBJIEHHbBIM YPOBEHbB) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA
JIMYHOCTHBIE PE3YJIbTATHI

1) rpaxxaaHCcKoOro BOCIMTAHUSA:

c(OPMUPOBAHHOCTh TIPAXKIAAHCKOW TMO3UIMH  OOydYaloIllerocs Kak aKTHUBHOIO U
OTBETCTBEHHOI'0 4JI€HAa POCCHICKOro oOliecTBa, MPEJCTaBICHUE O MaTeMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHUM, MpOIENyp TpakJaHCKOro oO0IIecTBa
(BBIOOpBI, OMpPOCHI U APYTro€), YMEHHE B3aUMOJAEWCTBOBATh C COLMAIBHBIMM MHCTUTYTaMH B
COOTBETCTBHH C X (PYHKIUSIMHU U HA3HAUCHUEM;

2) NIaTPHOTHYECKOI0 BOCIIMTAHMSA:

c(OpPMHUPOBAHHOCTb POCCUHCKOM IpaKAaHCKOW MACHTUYHOCTH, YBAKECHUS K IPOILIOMY U
HACTOAIIEMY POCCHUICKON MaTeMaTHKH, IEHHOCTHOE OTHOLICHHE K JOCTH)KCHHUSM POCCUUCKUX
MaTEeMaTHUKOB U POCCUICKON MaTeMaTH4eCKOW IIKOJbI, MCIOJIb30BAHUE 3TUX TOCTHKEHUI B
JIPYTHX HayKaX, TEXHOJIOTHUAX, chepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHA:

OCO3HAaHUE  JIyXOBHBIX IIEHHOCTEH  POCCUICKOrO  Hapoja, Cc(HOpMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO NOBE/ICHNUS, CBA3aHHOIO C MPAKTUYECKUM IIPUMEHEHUEM
JOCTHKEHUM HAayKd U JEATEIbHOCTHIO Y4YEHOTO, OCO3HAHME JIMYHOIO BKJaJa B IOCTPOCHHE
YCTOMYHUBOTO OYAYIIEro;

4) 3cTeTHYECKOIr0 BOCIIUTAHUS :

ACTETUYECKOE  OTHOILIEHHWE K  MHpY, BKJIIOYasg  JICTETHKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/]a4, pELICHUH, pacCyKIeHUH, BOCIPUUMUYUBOCTH K
MaTE€MaTUYECKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3nyecKkoro BOCIUTAHUA:

Cc(OPMHPOBAHHOCTh YMEHUS IPUMEHITh MaTeMAaTHYECKUE 3HAHUS B MHTEPECaxX 370pOBOTO
u Oe3omacHoro oOpas3a >KW3HH, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3JI0POBBIO (30POBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHATUN U OT/AbIXA, pEryJisipHas GuU3nuecKas akTUBHOCTD),
¢buznyecKoe COBEPILICHCTBOBAHHE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTEILHOM 1eATEIbHOCTHIO;

6) TPy10BOr0 BOCIMTAHUSA:

TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH TPYIOJII00Us, HHTEpPEC K pa3InYHbIM chepam
npoeCCUOHATIBHON JEeSTEIbHOCTH, CBSI3aHHBIM C MAaTEeMAaTUKOM M €€ MPUIIOKEHUSMHU, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiei mnpodeccud U PeaTn30BbIBATH COOCTBEHHBIC
JKU3HCHHBbIC IIJIaHbI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
camM000pa30BaHUIO Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY Y4YacCTHIO B PEIICHUN
MIPAKTUYECKUX 3a7]a4 MaTeMaTHUECKON HalpaBICHHOCTH;

7) 3K0J10rM4ecKOro BOCIIUTAHUS:

c(OPMUPOBAHHOCTh SKOJOTHMUECKON KYyJIbTYpbl, MOHMMAaHHUE BJIUSHHUS COLUAIBHO-
HSKOHOMUYECKUX ITPOLECCOB HA COCTOSIHME IPHUPOJHON M COLHMAIBHOM Cpebl, OCO3HAHHUE
rno0aJIbHOTO  XapakTepa  OSKOJIOTMYECKMX  NpoOjeM, OpUEeHTaluuss Ha  IpUMEHEHHue
MaTeMaTHYECKUX 3HAHWHN I PEelIeHHs 3a/1a4 B OOJIACTH OKPYXKAroIllei cpeibl, TIIaHUPOBAaHUE
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIECTBUI /Il OKPY>KAIOILEN CPEIbL;

8) HeHHOCTH HAYYHOT 0 TO3HAHMS:

c(OPMUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHOW MPAKTUKH, OHUMaHUE MaTEMaTHUECKON HayKu Kak cdepsl
YeJI0BEUYECKON JeSTeIbHOCTH, 3TAloOB €€ Pa3BUTUS U 3HAYUMOCTHU JUIS Pa3BUTHUS LIMBUIU3ALIUY,
OBJIAJICHUE SI3bIKOM MAaT€MATUKU U MaTEMAaTHUYECKOU KYJIbTYPOU KaK CpEJICTBOM MO3HAHUS MUPa,
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TOTOBHOCTB OCYLIECTBIIATH IIPOEKTHYIO U MCCIIEI0BATENBCKYIO ACSATEIBHOCTh UHANBULYAIBHO U
B IpyIIIE.

METAIIPEAMETHBIE PE3YJIbTATbI
ITo3naBaTe/IbHbIE YHMBePCcAJIbHbIE YUeOHbIe NelicTBUS

Ba3oBble 1oruueckue aeiicTBus:

BBISIBIIAITh M XapaKTEePH30BaTh CYLIECTBEHHbIE MNPU3HAKM MAaTEeMAaTUYECKUX OOBEKTOB,
MOHATUHM, OTHOWIEHMA MEXAYy MOHATUAMH, (OpPMYyIUpOBaTH ONpENETCHUs IOHITHH,
yCTaHABJIMBATh CYUIECTBEHHBIH NpPU3HAK KJIACCH(UKALMK, OCHOBAaHUS s 000OIIeHus u
CpPaBHEHHUS, KpUTEPUHU IPOBOAUMOI0O aHAIIN3A;

BOCIIPHHUMATh, (OPMYJIHPOBAaTh W TNPe0oOpa3OBHIBATh CYXKICHHS: YTBEPIUTEIbHBIE U
OTpHLIATENIbHBIE, €IMHIUYHBIE, YACTHBIE U O0IINE, YCIOBHBIC,

BBISIBJISITh MaTeMaTH4YeCKUEe 3aKOHOMEPHOCTH, B3aUMOCBS3M U MPOTHUBOpEUHUs: B (hakTax,
JAHHBIX, HAOMIONEHUSX W YTBEPXKACHUAX, MpeularaTb KPUTEPUM JUId  BBISBJIECHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUNii;

JIeNaTh BBIBOABI C HMCIOJIb30BAHUEM 3AaKOHOB JIOTMKH, AECIYKTHUBHBIX W HMHIYKTUBHBIX
YMO3aKI4YEHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

IIPOBOAMTH CAMOCTOSATEIBHO JIOKA3aTeIbCTBA MAaTEMATUUYECKUX YTBEPKIECHUH (IpsMble U
OT TPOTHUBHOIO), BBICTpaMBaTh APryMEHTALMIO, HPHUBOJUTH IPUMEPbI U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY>KJICHHS U BBIBOJIBI,

BbIOMpaTh cHoco0 pemieHus y4eOHOM 3agaud (CpaBHMBAThb HECKOJBKO BapHaHTOB
pewieHus, BbIOMpaTh Hauboiee NOAXOAALIMH C YYETOM CaMOCTOSATENbHO BBIAEICHHBIX
KPUTEPHUEB).

ba3oBble uccienoBaTeIbCKue AeHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKII HHCTPYMEHT MO3HAHUS, (OPMYIUPOBAThH
BOTIPOCHI, (DUKCUPYIOIMIME NPOTHBOpEYHe, NpoOIeMy, yCTaHABIMBAaTh HCKOMOE W JIaHHOE,
(dbopMHpOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIIHI0, MHEHHE;

IPOBOJUTh  CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBI  HKCIEPUMEHT, HCCIENO0BaHHE [0
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYecKOro OObeKTa, SBJICHHsS, MpPOLEecca, BBISIBICHHUIO
3aBUCUMOCTEH MeXy 00BEKTaMH, SIBICHUSIMH, IPOLIECCaMH;

CaMOCTOSITENIbHO (POPMYIMPOBaTh 00OOIIEHUS M BBIBOJBI IO Pe3yibTaTaM MPOBEAEHHOTO
HaOJI0IeHNs, UCCIIEIOBAHMSI, OLIEHUBATH JIOCTOBEPHOCTH MOJIyUYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
00001IEHHNI;

IIPOrHO3MPOBATh BO3MOXHOE PAa3BUTHUE IMPOLIECCa, a TAKXKE BBIABUTATh MPEANONIOKEHUS O
€ro pa3BUTHH B HOBBIX YCJIOBHSIX.

PabGora ¢ undopmanmeii:

BBISBJIATH JeUIUTHl HHPOPMAIIUH, JaHHBIX, HEOOXOAUMBIX JJI OTBETA HAa BOMPOC U IS
pelLeHus 3a/1auu;

BbIOMpaTh MHPOPMALMIO W3 HCTOYHMKOB  pa3jIM4YHBIX THUIIOB, AaHAJIU3UPOBATH,
CHCTEMAaTU3UpOBAaTh W HUHTEPHPETHPOBATH WHGPOPMALMIO pa3IMYHBIX BHIOB M  (QoOpM
IIPEJICTaBICHMUS],

CTPYKTYpUpOBaTh  WMHPOpPMALHMIO, TMPEACTaBIATH €€ B  pa3nuyHbIX  (Qopmax,
WIITIOCTPUPOBATH TpadUuecKy;

OLIEHMBAaTh HAAEKHOCTh MH(OpPMAIMM IO CaMOCTOSATENBHO  C(HOPMYJINPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIE yHUBepCAJIbHbIE Y4eOHbIE 1eliCTBUSA

Oo0menmne:



BOCIIpUHUMAThL H q)OpMyJII/IpOBaTB CYKACHUA B COOTBETCTBUHU C YCJIOBUAMU U LCIISIMU
06H.[€HI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPpAXaTb CBOIKO TOYKY 3pPCHHA B YCTHBIX W INHCbMCHHBIX
TEKCTaxX, MdaBaTb IOJACHCHUA IO XOo4y pCElICHHUA 3aladyrd, KOMMCHTHUPOBATH l'[OJ'Iy‘-I@HHBII)i
pe3yJbTar;

B XO0JIe 00CYX/IEHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXKTaeMOil TEMbI, MpOOIeMBl,
penraeMoli 3a/auu, BBICKA3bIBATh WJCH, HAICJICHHBIC HA IOMCK PEHICHUs, COINOCTABISTH CBOM
CYXJIEHUS C CYXJECHUSAMH JPYTHMX YYaCTHUKOB TUaiiora, OOHApyXHUBaTh pa3iHMyde M CXOJCTBO
MO3ULIMH, B KOPPEKTHOU popme (HOopMyTUpOBaTh Pa3HOIIACHs, CBOU BO3PAKECHUS;

MNPpEACTABIATL PE3YJbTAaThl PCIICHUA 3aJadyd, SKCICPHUMCHTA, HWCCICAOBAaHUWA, ITPOCKTA,
CaMOCTOATCIIBHO BBI6I/IpaTb (bOpMaT BBICTYIIJICHUSA C y‘-IéTOM 3ala4 Mpe3CHTaluu U
0COOCHHOCTEHN ayJUTOPHH.

PeryasiTuBHbIC yHUBEpCAJIbHbIE y4eOHbIE 1eiicTBUSA

Camoopranuzanus:

COCTABJIATh IUIAaH, AJITOPUTM pELIeHUs 3aJayd, BBHIOMPATh CHOCOO pelIeHUs ¢ y4y€ToM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBAThH
BapHUaHTHI PEICHUH ¢ y4€TOM HOBOM MH(pOpMAaIIUH.

CaMOKOHTPOJIb, SJMOIIHOHAJIbHBIH MHTEJIEKT:

BJIaJIETh HABBIKAMU TTO3HABATEIHHON peQIIEeKCHU KaK OCO3HAHHSI COBEPIIAEMBIX JCUCTBHMA
U MBICIUTENIBHBIX TPOLIECCOB, HUX pe3yJbTaTOB, BIAAETh CHOCO0AMH CaMOINPOBEPKH,
CaMOKOHTPOJIS MpoIiecca U pe3ysIbTaTa pelieHusl MaTeMaTUYecKoi 3a1auu;

IIPEIBUIETh TPYAHOCTH, KOTOPBIE MOTIYT BO3HHUKHYTb IIPH PEIICHHUU 3aJa4d, BHOCUTHb
KOPPEKTHBBI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB, JAHHBIX, HAWJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEN;

OLIEHMBATh COOTBETCTBUE pe3ysbTaTa LEIM U YCJIOBUSAM, OOBACHATH NPUUYMHBI
JOCTHKEHUS] WM HEJAOCTH)KEHUS pe3yJIbTaTOB JEATEIbHOCTH, HAaXOAWUTh OIIMOKY, J1aBaTh
OLICHKY ITPUOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eATEILHOCTD:

MOHMMATh M MCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M MHAMBHUIYaJIbHON pabOTHI MpHU
pelieHUH Yy4yeOHBIX 3a/Jady, NPUHUMATh IeJlb COBMECTHOM JesITeIbHOCTH, IUIAHHMPOBATH
OpraHu3allMl0 COBMECTHOM pPabOThI, paclpenensTh BUIAbl padoT, JOrOoBapHBATHCS, OOCYXkIaTh
MPOLIECC U PE3YNIbTAT pabOThI, 0000IIaTh MHEHUS HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboTsl (00cyxaeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBbI» W HWHBIC), BBINIOJIHATH CBOKO 4YacTh pabOThl M KOOPAMHUPOBATH CBOM JIEHCTBHS C
JPYTUMHU 4ICHAMH KOMAaHJbI, OLIEHUBATh KayeCTBO CBOETO BKJAJa B OOMIMHA TPOIYKT IO
KPUTEPHSIM, CHOPMYIMPOBAHHBIM YYACTHUKAMU B3aUMOAEHCTBUS.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenuss B 10 kJjacce oOyyaroIIMMCS MOJYYUT CIEAYIOLIME MpEeIMETHbIE
pe3yJbTaThl MO OTIENbHBIM TeMaM paboueil mporpaMMel ydyeOHOro Kypca «Anrebpa u Hauana
MaTE€MaTHYECKOr0 aHAJIN3a»:

Yuciia 1 BbIYUCICHUSA:

CcBOOO/IHO ONEPUPOBATh MOHATHAMH: PAlMOHAIBLHOE YHMCII0, OECKOHEUHAs MepuoIudecKas
Jpo0b, TPOLIEHTHI, UPPALUOHATIBLHOE YHMCJIO, MHOKECTBA PALMOHAJbHBIX U JEHCTBUTEIBHBIX
4ucell, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

IPUMEHSATH IpOOU U MPOLEHTHI I PEIeHHs] IPUKJIAHBIX 33/a4 U3 pa3IMYHbIX OTpaciei
3HAHUM U PeabHOM JKU3HU;



IPUMEHSATh NPUOIMKEHHBIE BBIYMCIECHUS, NPaBWIAa OKPYIJIEHUS, NPUKUIKY U OLEHKY
pe3yJibTaTa BBIYMCIIEHU;

cBOOO/ZIHO ONEpUPOBATH MOHATHEM: CTENEHb C LEJIbIM I[OKa3aTejaeM, MCIOIb30BaTh
NOAXOAIIYI0 (OpMYy 3amUCH JEHCTBUTENBHBIX YMCEN JUIsl PEIICHUs NPAaKTHYECKUX 3a4ad U
IIPEJICTaBICHMS JTaHHBIX;

CBOOO/THO OIIEPUPOBATH MOHATHEM: apU(METUUECKHI KOPEHb HATYPAJIbHOM CTENEHHU;

CBOOO/THO OIIEPUPOBATH MOHATHEM: CTEIICHb C PALlMOHATBHBIM [TOKa3aTeleM;

CBOOOJHO OINEpPHUPOBATH MOHATHAMM: JIOrapudM YHUCIA, JECATHUYHBIE M HATypaslbHbIE
JOTapuQMBbI;

CBOOO/IHO OIEpUPOBATh NOHATHUSMHU: CHHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC YHCIIOBOTO
apryMeHTa;

ONEepUpPOBATh MOHATUAMHU: APKCUHYC, ADKKOCHHYC U ApKTaHI'€HC YUCIOBOT0 apryMEHTa.

YpaBHeHNsI 1 HEPABEHCTBA:

CBOOOJHO  ONEpUpPOBaTh  MOHATUAMU:  TOXKIECTBO,  YPABHEHUE,  HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPaBHEHUA-CIEACTBYSI, PABHOCUIIbHBIE HEPABEHCTBA,

IOPUMEHATh pa3lMYHbe METOJbl PELICHUS pPALMOHAIBHBIX U JIPOOHO-pAllMOHAIBHBIX
YpaBHEHUH, IPUMEHATh METO]I MHTEPBAJIOB JUIsl PEIICHUSI HEPABEHCTB;

CBOOO/IHO ONIEpUPOBATH MOHATUSAMHU: MHOTOWIEH OT OJHOM NEPEMEHHOH, MHOI'OUWIEH C
HeNbIMU KO3 GUIMEHTaMH, KOPHM MHOTOWIEHA, MPHUMEHSTh JIeJeHHe MHOTrOWieHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy besy u reopemy Buera nins pemenus 3aaay;

CBOOOJHO ONEpHpOBaTh MOHATUSAMHU: CHCTEMa JIMHEHHBIX ypaBHEHHWH, MaTpula,
ONpEACIINTENb MaTpULbl 2 X 2 W €ro IeOMETPUYECKHH CMBICH, MCIOIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 1 BBIYKACICHMS €r0 3HAUYECHHUS, IPUMEHSTh ONPENEIUTENN A PEIICHUs
CUCTEMBI JIMHEHHBIX YpPaBHEHUH, MOJEIHMPOBATh PEAbHBIE CUTYallUd C IOMOILBIO CHCTEMBI
JUHEMHBIX YpaBHEHWH, WCCIEN0BaTh IMOCTPOEHHBIE MOJAEIM C TIOMOINBIO MaTpul U
olpeenuTeNel, MHTEPIPETUPOBATD MIOJyUYEHHBIH PE3YyJIbTaT;

MCIIOJIb30BaTh CBOMCTBA NEHCTBUI ¢ KOPHIMHU JUIsl MpeoOpa30BaHUsl BhIPAXKEHU;

BBINIOJHATh MPEOOpa3oBaHMsI YHCIOBBIX BBIPDAKEHUH, COAEpXKAIUX CTEHEHH C
palOHAIbHBIM IIOKA3aTEIIEM;

UCIOJb30BaTh  CBOWCTBA JIOrapu(gMoB [uid  NpeoOpa3oBaHMs  JIOrapu(PMUUYECKUX
BBIPAKCHUI;

CBOOOJHO  ONEpUpOBaTh  IMOHATUSAMHU:  HPpALMOHAIbHBIC,  IIOKa3aTelbHbIE U
JorapupMHUECKUE YPaBHEHUS, HAXOIUTh MX PEUICHUS C MOMOINBIO PAaBHOCHIIBHBIX NEPEX0/I0B
WM OCYLIECTBIISIS IPOBEPKY KOPHEH;

MPUMEHSTh  OCHOBHBIE  TpPUTOHOMETpHuYeckue (GopMmyibl  Uisi  IpeoOpazoBaHUs
TPUTOHOMETPUUECKUX BBIPAXKECHUI;

CBOOOJHO ONEpUPOBaTh MOHATHUEM: TPUTOHOMETPUYECKOE YpaBHEHHUE, NPUMEHSTH
HEo0XouMble (OPMYIIbI Ul pELLIEHHsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPABHEHU;

MOJICJIMPOBATh pealbHble CUTYallud Ha s3bIKE aireOpbl, COCTaBIATH BbIPAKEHUS,
YPaBHEHHUs, HEPABEHCTBA II0 YCIOBUIO 3aJaud, MCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
MCTIOJIb30BaHUEM arnapaTa aiareopsl.

OyHkuuM ¥ rpapuku:

CcBOOO/JIHO OINEpUPOBATh MOHATHSIMH: (QYHKIMS, crOcoObl 3afaHusl (YHKIUH, B3aUMHO
oOpaTHble (QYHKIMHM, KOMHO3ULIMS (yHKUUH, rpaduK (QYHKIMH, BBINOJHATH 3JIEMEHTapHbIE
npeoOpa3zoBanus rpad)uKoB PYHKITUH;

CBOOOJHO OINEpPUPOBATH MOHATUSAMM: 00JACTh ONPEAETICHHUS U MHOXECTBO 3HAUYCHHM
GbyHKIMHU, HYJIM QYHKINHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,;

10



CBOOOJTHO OIEPUPOBATH MOHATUSAMHU: UYETHBIE W HEUYETHbIE (YHKIMH, TEPHOAMYECKHE
(GYHKIMH, TPOMEXKYTKHM MOHOTOHHOCTH (DYHKIIMH, MaKCUMyMbl W MUHUMYMBI (YHKLUH,
HanOoJIbIIIee M HAUMEHbIIIee 3HaYCHNE (PYHKIIMU Ha IPOMEKYTKE;

CBOOOJTHO OIEpUPOBATH IMOHATUSMHU: CTENCHHAs (QYHKIUS C HATYPaJbHBIM M IIEIBIM
nokasareseM, rpauk CTeNeHHON (YHKUMU C HaTypajJbHBIM U LEJIBIM IOKa3aresieM, rpaduk
KOPHS N-Oi CTENEeHH KakK (yHKLUU 0OpaTHOM CTENEeHU C HaTypallbHbIM II0Ka3aTeNleM;

ONEpPUPOBATh MOHATHAMHU: JIMHEHHAs, KBaJpaTHUHAss M JpOOHO-TMHENHHass (QyHKIUH,
BBINOJIHATH 3JIEMEHTApHOE UCCIIEI0BAaHUE U IIOCTPOCHUE UX IPa(PUKOB;

CBOOOJHO ONEpPHPOBATH MOHSATHIMM: IMOKa3aTeNbHAst U Jorapugmuueckas QyHKIUH, UX
CBOWCTBA U TpaMKH, UCIOIB30BATH UX TPAPUKH IS PELICHUS yPaBHEHU;

CBOOOJTHO OTIEPUPOBATH TMOHITHUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH, ONpEICIICHHE
TPUTOHOMETPHUYECKUX (PYHKIIUH YHUCIOBOTO apTyMEHTa;

UCMOJb30BaTh Ipaduku (QyHKIOMH 17 MCCIel0BaHMUs MPOLECCOB M 3aBUCHUMOCTEH IpH
pelIeHUH 3aJad U3 APYyruxX y4eOHbIX IPEIMETOB M pealbHOW KM3HM, BbIpaXXaThb (OpMyIaMu
3aBHCUMOCTH MEXJly BETMUMHAMU;

Hauyana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJTHO OIEPUPOBATH MOHATUSAMH: apHUPMETHUecKas M TeOMETpUYecKas MpOrpeccus,
0eckoHEeuHO yOBIBaIOIIasi TEOMETPHUECKAs IPOTPECCHS, JIMHEHHBIN U SKCIIOHEHIIUATBHBINA POCT,
(dbopMyIa CI0KHBIX MPOIIEHTOB, IMETh TPEACTABICHNE O KOHCTAHTE;

MCTIOJIB30BaTh MPOTPECCHH TSI PEUICHUS PEATbHBIX 331a4 MPUKIIATHOTO XapaKTepa;

CBOOOJHO  ONEpUpPOBaTh  MOHATHAMHU:  IOCIEAOBATEIbHOCTb,  CIIOCOOBI  3aJaHMs
[I0CJIE10BATENbHOCTENH, MOHOTOHHBIE U OTPaHUYEHHBIE [10CIIE10BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKJICHUS] MAaTEMAaTHYECKOT0 aHaIM3a KaK aHalIn3a OECKOHEUHO MaJIbIX;

CBOOOJHO ONEpHUPOBATH MOHATHAMU: HENpepbIBHbIC (YHKINHU, TOUYKH pa3pbiBa rpaduka
(byHKIMH, aCHMOTOTHI Tpaduka GyHKINH;

CBOOOJHO OIEpUPOBaTH MOHATHEM: (YHKIHMS, HEMpepbhlBHAsS Ha OTpE3Ke, NMPUMEHATH
CBOWCTBA HEMPEPHIBHBIX (PYHKIIUH TS PEIICHHS 33124,

CBOOOJTHO OIIEPHPOBATH MOHATUSIMH: TIepBasi W BTOpas IPOU3BOAHBIC (DPYHKIUH,
KacatelibHasl K Tpaduky QyHKINH;

BBIUUCIIATh IMPOU3BOJHBIE CYMMBbI, IPOU3BEICHHS, 4YaCTHOIO M KOMIIO3MIIMH JABYX
(byHKUMH, 3HaTh TPOU3BOIHBIC JIEMEHTAPHBIX (QYHKLUH;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKUI CMBICIT POU3BOAHOM JUIsl pellieHHs 3a1au.

MHoxkecTBa M JIOTHKA:

CBOOOJTHO OIIEPUPOBATH MOHATHAMU: MHOKECTBO, OTIEPALIMU HAJl MHOKECTBAMH;

UCTIOJIB30BaTh TEOPETHUKO-MHOKECTBEHHBIN armapar JJisi OMUCAHUS PEaTbHBIX MPOIECCOB
U SIBIICHUH, TIPY PEIICHUH 3a/1a4 U3 JPYTUX yUYeOHBIX MPEJIMETOB;

CBOOOJHO ONEpUpPOBaTh MOHATUAMU: OINpEAEICHUE, TeOpeMa, YypaBHEHHE-CIIE/ICTBUE,
CBOHCTBO MAaTEMAaTHYECKOI0O OOBEKTa, JI0KA3aTEeIbCTBO, pPABHOCUJIbHBIE YPAaBHEHUS U
HEpPaBEHCTBA.

K xonmy oOyuenuss B 11 kJiacce oOyyaroIIMiCS MOJYYUT CIEAYIOLIME MpEeIMETHbIE
pe3ybTaThl IO OTIENBHBIM TeMaM paboueil mporpaMMbl ydeOHOTo Kypca «Anrebpa M Haudana
MaTEeMaTHYECKOTO aHAJIN3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOOJHO ONEpUPOBaTh NOHATHSAMH: HATypalbHOE U [EJIOe YHCIO, MHOXKECTBA
HaTypaJbHBIX U LIEJBIX YHCEIl, UCIOIb30BATh MPU3HAKK AeauMocTH nenbix uncen, HOJ u HOK
HaTypaJbHbBIX YUCEI [Vl PELIeHUs 3a1a4, IPUMEHATh anroput™ EBkinuna;
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CBO6OZ[HO OneprupoBaTh NOHATUCM OCTAaTKa IO MOAYJIIO, 3allMChIBATE HATYPAJIBHBIC YUCIIa
B Pa3JIMYHBIX NTO3UITUOHHBIX CUCTCMAX CHHUCIICHHA,

CBO60)IHO OIICpHUPOBATH MOHATHAMH: KOMIUICKCHOC YHCJIO W MHOXCECTBO KOMIIICKCHBIX
YHCEeJI, MPECTABIATh KOMIUICKCHBIC YHCJIa B anreOpandecKoid U TPUTOHOMETpPUIECKO (opme,
BBITIOJHATH apu(METHUECKIe ONepalii ¢ HUIMH U U300pa)kaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHMsI M HEPABEHCTBA:

CBOOOJTHO ~ ONEpUPOBaTH  IMOHATHUSAMHU:  HPpPAIMOHAIBHBIC,  IOKa3aTelbHBIC |
JOrapu(pMHUUECKUE HEPABEHCTBA, HAXOJWTh WX PCEIICHHS C IOMOIIBI0 PaBHOCUIBHBIX
NIePEXO0/I0B;

OCYIIECTBIISITH OTOOP KOPHEH MPHU PEIICHUN TPUTOHOMETPUIECKOTO YPABHEHUS;

CBOOOJTHO OIEPUPOBATH TOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, TPUMEHSATH
HeoOXoauMBbIe (POPMYJIIBI AJIS PEIICHUSI OCHOBHBIX THUIIOB TPUTOHOMETPUUIECKUX HEPABEHCTB;

cBOOO/IHO ONEPUPOBATh MOHITUSIMH: CUCTEMA U COBOKYITHOCTh YPaBHEHHI U HEPaBEHCTB,
PAaBHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIIEJICTBUSI, HAXOJUTh PELIEHUSI CUCTEMBI U COBOKYITHOCTEN
palioOHaTbHBIX, HMPPAIMOHANBHBIX, TOKA3aTeNbHBIX M JIOTApUPMUYECKUX YpaBHEHUH U
HEPaBEHCTB;

pemats panuoHaJbHBIC, HWpPpAIMOHATBHBIC, IIOKa3aTelbHbIe, JorapudMuyueckue u
TPUTOHOMETPUUYECKUE YPABHEHHS U HEPABEHCTBA, COJEPKALIME MOIYJIN U ITapaMeTpPhI;

MPUMEHSATH TpaduuecKre METO/BI VIS PEIICHUS] YPaBHEHUH U HEPABEHCTB, a TAKXKE 3a/1a4
C IapaMeTpamu;

MOJICTIUPOBATh pealibHble CHUTYyallud Ha s3bIKE aiureOpbl, COCTABIATH BBIPAKEHUS,
YpaBHEHUsI, HEPAaBEHCTBA WU HX CHUCTEMBI [0 YCIOBUIO 3aJa4d, HCCIEN0BATH IMOCTPOCHHBIE
MOJIETIH C UCIIOJIb30BaHMEM ammapara anreOpbl, HHTEPIPETUPOBATH MMOJYYCHHBIN pe3ybTar.

DYyHKUMH U TPAPUKHU:

CTPOUTH T'paPUKU KOMITO3UIIUK (YHKIUH C TOMOIMIBIO 3JIEMEHTAPHOTO HCCIICIOBAHUS U
CBOMCTB KOMITO3UIIUH JBYX (DYHKIIHIA,

CTPOUTh TEOMETPUYECKHE O0Opa3bl ypaBHEHHWH ¥ HEPABEHCTB HAa KOOPJAMHATHOU
IJIOCKOCTH;

CBOOO/IHO OTNIEPUPOBATH MOHATUSMU: TpAdUKHU TPUTOHOMETPUUECKUX (PYHKIIHIA;

MPUMEHSTh QYHKUIUHU AJI1 MOJICIUPOBAHUS U UCCIIEI0BAHUS peabHBIX MPOILIECCOB.

Hauvana maTtemaTnyeckoro aHajaimsa:

UCIIONIb30BaTh MPOU3BOJIHYIO JUIsl HCCIEAOBaHHS (QYHKIUM HAa MOHOTOHHOCTh U
AKCTPEMYMBI;

HAXOJWTh HaNOOJbIIICEe U HANMEHbIIICE 3HAYCHHS (PYHKIIMHU HEMTPEPHIBHON HA OTPE3KE;

WCIIOJIb30BaTh MPOU3BOJAHYIO JJISI HAXOXKICHUS HAWIYYIIEro PEUICHUs] B MPUKIATHBIX, B
TOM YHCJIE COLMAIbHO-DKOHOMHYECKHUX, 3aJadax, JIs OINPEIEIICHHS CKOPOCTH M YCKOPEHHUS
mpolecca, 3a1aHHOT0 GOPMYITON UITH rpaduKoM;

cBOOO/IHO ONEPUPOBATH MOHITUSIMHU: IIEPBOOOPA3HAs, ONpeIeIEHHBINA HHTETpall, HAXOAUTh
MepBOOOpaA3HbIE 3JIEMEHTAPHBIX (YHKIMH M BBIYHCIATH HHTErpanl 1o ¢opmyne HproToHa-
Jleiibuuma;

HAXOWTh IJIOMIAJH IIOCKUX (QUTYP U 00BEMBI TEJ ¢ TOMOIIBIO0 UHTETpAJIa;

MMETh MPEJICTABICHUE O MATEMATHYECKOM MOJCIIMPOBAHUM Ha IPUMEPE COCTABJICHHUS
nuddepeHInaTbHBIX YPAaBHCHHI;

pemaTh MPUKIAIHBIC 33/1a4d, B TOM YHCJIE COIIMAIIBHO-OKOHOMHYECKOTO U (hU3HUUECKOTO
XapakTepa, CpeACTBAMUA MaTEMATUYECKOTO aHAJIN3a.
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TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KogunuecTBo yacoB

Ne JIeKTPOHHBIE (HH(PPOBHIE)
HaumenoBanue pPa3aeioB 1 TEM IPOrpaMmMmabl KOHTpOJILHLI HpaKTI/I'-leCKI/Ie
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
e padoThbl padoTsbI
M i .
HOMCCTBO ACHCTBITTCIIBHBIX HHCCI http://school-collection.edu.ru
1 MHorounensl. PaninoHanbHble ypaBHEHHS U 23 1 0
. . https://m.edsoo.ru/
HepaBeHCTBa. CUCTEMbI IMHEWHBIX YPaBHEHUI
) Oyukuuu u rpadpuku. CreneHHas GyHKIUS C 12 | 0 http://school-collection.edu.ru
LIeJIBIM TIOKa3aTesIeM https://m.edsoo.ru/
3 Apudmernueckuit KOpeHb N-0i CTEMEeHN. 14 | 0 http://school-collection.edu.ru
WppanmonansHble ypaBHEHUS https://m.edsoo.ru/
4 ITokazarenbHas ¢pyHkuus. [lokasarenbHble 10 | 0 http://school-collection.edu.ru
YpaBHEHUs https://resh.edu.ru/
5 Jlorapudmuueckas GyHKIIHS. 18 | 0 http://school-collection.edu.ru
Jlorapudmuueckue ypaBHEHUS https://m.edsoo.ru/
6 TpuroHomMeTpuyecKre BbIPAXKEHUS U ypPaBHEHUS 22 1 0 Alpe schaoleolloction.cdu.
P P P P https://resh.edu.ru/
7 [TocnenoBaTenbHOCTH U POTPECCUH 10 1 0 hutp:/fschool-collection.cdu.ru
A porp https://resh.edu.ru/
8 HenpepriBable ¢pynknuu. [IponsBonnas 20 1 0 http://school-collection.edu.ru
9 [ToBTOpenue, 06001IeHNE, CHCTEMAaTH3AIUS . 3 0
3HAHUU
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 11 0
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11 KVIACC

KoanuecTBo 4acoB

Ne
rl;r[ HaumenoBaHue pa3ie/ioB M TeM NPOrPaMMbI B Konrpouabubie | IlpakTuueckue DiieKTpOHHbBIE (UG POBHIE)
cero paﬁOTb] paﬁoTbl oﬁpasoBaTeanble pecypchl
1 HccnenoBanue GyHKIUN C TOMOIIBIO ) | 0 http://school-collection.edu.ru
MIPOU3BOAHOM https://m.edsoo.ru/
http://school-collection.edu.ru
2 [TepBooOpazHas 1 HHTETpaj 12 1 0 httos://m.edsoo.ru/
3 ['paduku TPUroHOMETPUUYECKUX (PYHKIHUH. 14 | 0 http://school-collection.edu.ru
TpuroHomeTpuueCcKue HEPABEHCTBA https://m.edsoo.ru/
4 HppanmoHanpHble, IOKa3aTEJIbHbIE U 24 | 0 http://school-collection.edu.ru
JorapupMUIECcKue HePaBEHCTBA https://resh.edu.ru/
http://school-collection.edu.
5 KommuiekcHsble uncna 10 1 0 Up:iischool-collection.cdu.mu
https://m.edsoo.ru/
http://school-collection.edu.ru
6 HatypanbHble u Lemnble yncna 10 1 0 httos://resh.edu.ru/
. CucTeMbl paliMoOHaTBHBIX, UPPAIIMOHATIBHBIX 12 i 0 http://school-collection.edu.ru
MOKa3aTeNbHbBIX U JIOTrapu(MUYECKUX YPaBHEHUN https://resh.edu.ru/
8 3amaqn ¢ mapameTpamMmu 16 1 0 http://school-collection.edu.ru
9 HOBTOPCHI/IC, 000011IeHNE, CHCTEMATH3AIIN 16 ) 0
3HaHUM
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O

MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

1.

Martematuka. AnreOpa U Hadyalla MaTeMaTudeckoro ananmsa, 10 kmace/ Mep3nsak AT,
Homuposckuii I.A., ITonskoB B.M.; noxa penakmueii [logonsckoro B.E., O6miectBo ¢
OTpaHUYEeHHOM oTBeTCTBeHHOCThIO M3naTenbckuii ienTp « BEHTAHA-I'PA®y;
AxknmonepHoe obmectBo «M3narensctBo «IIpocBermienne

Matematuka. AnreOpa 1 Hadyajna MaTeMaTu4yeckoro ananmsa, 11 kimacc/ Mepansk AT,
Homupogckuii [[.A., Ilonsko B.M.; nox pemakiumeit [Togonsckoro B.E., OGmiecTBo ¢
OrpaHU4YeHHOM oTBeTCTBeHHOCThIO M3aaTenbckuii nentp « BEHTAHA-I'PA®y;
AxmmonepHoe obmectBo «M3natenscTBO «IIpocBemnieHuey

Maremartuka: anre0pa u Hadajga MaTEMaTHIECKOTO aHaIN3a, TeoMeTpus. Anredpa u
Hadayia Maremarndeckoro aganmsa, 10-11 xmaccsl/ Anmumos 1. A., Komarua FO.M.,
TxaueBa M.B. u npyrue, AkumnonepHoe o6mecTtBo «M3natensctBo «IIpocBemenue»

METOAUYECKHUE MATEPUAJIbI U1 YYUTEJIA

1.

OEJIEPAJIBHASI PABOYAS ITPOTPAMMA CPEJIHEI'O OBIIET'O
OBPA30BAHUSA, MATEMATUKA, (yriny6naéusslii ypoens), (1 10-11 kinaccos
o0Opa3oBaTenbHBIX Opranu3anwii), Mocksa — 2023

byuko, E. B.

Martemaruka : anreOpa 1 Hadyajga MaTeMaTHYECKOTO aHAIH3a.

Yrny6néuusiit ypoBens : 10 kiacc : Metoanyeckoe nocoodue /

E. B. bynko, A. I'. Mep3nsk, B. b. ITononckuii, M. C. SAkup. — M. :
Benrana-I'pad, 2020. — 92 c. :

Martemaruka: anreOpa v Hayajla MaTeMaTUYECKOTO aHaliu3a, reoMeTpus. Anredpa u
HayaJla MaTeMaTH4eCKoro aHaymza. YriayOonéHusiil yposens : 10 kiacc :
CaMOCTOSITENIbHBIE M KOHTpOJIbHBIE paboThl / A. I'. Mep3msik, B. b. [Tononckuii, E. M.
PabunoBuu, M. C. Slkup. — M. : Berrana-I"pad,

2020. — 125, [3] c. : un. — (Poccuiickuii yaeOHUK).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

l.

XpaHWJIUIIIE €TMHON KOJUICKIIUHU ITM(POBBIX 00pa30BaTEIIbHBIX PECYPCOB, T
MIPEICTABJICH MIUPOKUI BHIOOP JIEKTPOHHBIX 1mocobuii http://school-collection.edu.ru
denepanbHas crucreMa HHHOPMAIIHOHHO-00pa30BaTEIbHBIX PECYPCOB

(madopMaroHHbIN TOpTai) http:/wmolow.edu.ru

XpaHWIHIIE HHTEPAKTUBHBIX AIEKTPOHHBIX 00pa30BaTENBHBIX PECYPCOB
http://fcior.edu.ru

Kouneknust KHUT, BUACO-TIEKIUH, TOI00PKa 3aHUMATEIbHBIX MATEMaTHYECKUX (DaKTOB.
Nudopmanus 06 onumMiuagax, Hay4HbIX IMIKOJAaX MO MaTeMaTHKe. MeauaTeka
http://www.math.ru

CeTb TBOpYECKHX yuHTEJCH. MeTonn4eckne ocoOus UTsl yIuTelst; yueOHo-
METOMYECKHUE TIOCOOUS; CJIOBapH; CIIPABOYHUKH; MOHOTpaduu; yueOHUKH; paboune
TETpajy; CTaTbU NepuoArUecKoi neuatu http://www.int.ru
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6.

10.
11.
12.
13.
14.
15.
16.

17
18
19
20

«Yuutens.py». [legarornueckue macrepckue, lHTepHeT-00pazoBanue.
JucranunonHoe oOpa3oBanue. Karanor pecypcoB «B momors yunTento»
http://teacher.ru http://teacher.fio.ru

Kpatkast uctopusi MaTeMaTUKH: ¢ APEBHUX BpeMeH A0 31noxu Bo3poxaenus. [lopTpeTs

u 6uorpadun. CoObITHs U OTKPBITUS http://sbiryukova.narod.ru

[IpaBriibHbIE MHOTOIPAaHHUKHU: JTHOOOIBITHBIE (PaKThl, UCTOPUS, IPUMEHEHHE. Teopema
Oiinepa. [TnatonoBsl 1 ApxumenoBsl Tena. buorpadguueckue cBenenus o Ilnarone,
Apxumene, EBkinae v Ipyrux yuyeHblX, UMEIOINUX OTHOLLEHUE K TEME.
MHoOrorpaHH1KHu B UICKYCCTBE U apXUTEKType. 3aHUMATENIbHBIE CBEJIEHUS O HEKOTOPBIX
muHUAX JIMHUK: onpeneneHus, TF000IBITHBIE (PAKThI, TPUMEPHI HCIIOIB30BAHMS.
l'unepOona, mapaboa, JUIUIIC, CHHYCOH/IA, CIIUPaib, IUKIONA, KapAHOuaa

http://www.tmn.fio.ru/works/
[TonroroBka k sk3ameHam https://math-ege.sdamgia.ru http://alexlarin.net

MaTteMaTHUEeCKHE ITIOObl WWW. etudes.ru

OnexkTpoHHas mkona «3HaHukay http://znanika.ru/
HHTepakTHBHOE MPUIIOKEHHUE [T COCTaBJICHUS 3a1aHuil https:/learningapps.org
MHoro noco6uii MoxHO ckadaThb http://www.alleng.ru/edu/math1.htm

TectupoBanue online 5-11 xmaccsr http://www.kokch.kts.ru/cdo/

Hogsie TexHOMOTHH B 00pazoBanuu http://edu.secna.ru/main/

IIyreBogutens «B Mupe Haykw» I IIKOJIBHUKOB
http://www.uic.ssu.samara.ru/~nauka/

. Merasanuknoneaust Kupmia u Medoaus http://mega.km.ru

. Caiitsl «Mup sHnuKIOneu» http:// www.rubricon.ru/ http://www.encyclopedia.ru/
. Marepuanst EI'D u I'HA http://www.fipi.ru/

. Odunmansueiii caiitr EI'D http:/www.ege.edu.ru/
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