Munucreperso npocsentenus Poceuiickoit ®enepauun
Munucreperso o0pazoBadus U MOJIOAEKHO#M noauTky CeepuioBekoi obnactu
["ocypaperBeHHOe aBTOHOMHOE HETHIIOBOE 0DpasoBare/ibHOe YUpexKIeHHe
Caepmiosckoii obnactu «I'ybepraTopckuii nHuei»

YTBEPXKJIEHO
MPUKa30M 1.0. IHPEKTOpa
;‘3 TOPCKHI

FAHOY Cerd

PABOYASA MPOTPAMMA

VuebGnoro npeamera «Anrefpa u HAYAIA MATEMATHYECKOI0 AHA/IH3A,
Yraybaenubiii ypoBeHb»

aast odygyarwmuxes 10-11 kaaccon

EKATEPHHBYPI' 2024




HOACHUTEJBHASA 3AIIMCKA

Y4eOnpiii Kypc «AnreOpa W Hadajga MaTeMaTHYECKOTO aHAIM3a» SBISCTCS
OTHMM W3 HambOojee 3HAYUMBIX B MPOTpaMMe CpPEeAHETo OoOIero oOpa3oBaHWS,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHEUYMBAET MHCTPYMEHTAIbHYIO 0a3zy st
U3YYEHHUS] BCEX €CTECTBEHHO-HAy4YHBIX KYpCOB, a C JPYroil CTOpPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHHE O0YyYaIOIIUXCs Ha YPOBHE, HEOOXOIMMOM
JUTSI OCBOEHUST WH()OPMATHKH, OOIIECTBO3HAHMSI, UCTOPHH, CIOBECHOCTH U APYTHX
TUCIUIUIMH. B pamkax paHHOro y4yeOHOro Kypca oOydaromiudecs OBJIAJEBalOT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHOM Hayku, KoTopas (opMylIHUpyeT CBOH
JOCTHKEHHUS B MaTeMaThuueckou popme.

Y4eOHplii Kypc anreOpbl M Hayal MAaTEeMaTUYECKOTO aHaln3a 3aKjaJbIBacT
OCHOBY i1 YCIICIIHOIO OBJIAJICHUS] 3aKOHaMu (U3UMKHU, XUMHUHU, OHOJIOTHH,
MMOHWMAaHUSI OCHOBHBIX TEHACHIIUNA pPa3BUTHS SKOHOMHUKU U OOIIECTBEHHOU KU3HH,
MO3BOJISIET OPUEHTHPOBATHCI B COBPEMEHHBIX HHU(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTUAX, YBEPEHHO HCIOJIb30BaTh UX JUISl JAlIbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOM *W3HU. B TO xe Bpems OBlaJieHHe aOCTPaKTHBIMU M JIOTUYECKU
CTPOTUMH KOHCTPYKUMSIMHU anreOpbl W MaTeMaTHYECKOro aHajiu3a pa3BUBACT
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH, JOKa3bIBaTh
YTBEPKICHUS C MOMOUIBI0O MHAYKIUU U PACCYKIaTh JI€IyKTHUBHO, HUCIOJIb30BATh
000011IeHe W KOHKpETH3alHio, abcTparupoBaHWE U aHAJIOTHIO, (POPMHUPYET
KpEaTUBHOE U KPUTUUECKOE MBIILICHUE.

B xone m3yueHus yueOHOro kypca «Anredpa u Hayajga MaTeMaTUYECKOIO
aHanu3a» OoOydYarolrecsl MOJy4aloT HOBBIM ONBIT pElICHUs] MPUKIAJHBIX 3a7ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MAaTEMATHYECKUX MOJENEN PEANbHBIX CHUTYaLMM,
UHTEpPIpETAllMd  TOJYYEHHBIX  PEUICHUW, 3HAKOMSITCA C  I[PUMEpaMH
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH B TPUPOJE, HAyKe U MCKYCCTBE, C
BBIJJAIOIIUMUCS MATEMAaTUYECKUMU OTKPBITUSIMA U KX aBTOPAMH.

VYueOHbIil Kypc 001a1aeT 3HAUUTEIIBHBIM BOCITUTATEIIbHBIM MOTCHITUATIOM,
KOTOPBIM peanu3yercd Kak 4epe3 Y4YeOHbId MaTepuasn, CHocOOCTBYIOIIUN

(GbopMHUPOBAHNIO HAYYHOTO MUPOBO33PEHHUS, TaK U Yepe3 crienuduky yaeOHoin
NESATEIBbHOCTH, TPEOyIomeH MPOJOIDKUTEIHLHOM  KOHIEHTPAIIMM  BHUMAaHUS,
CaMOCTOSITEIbHOCTH, aKKYPAaTHOCTHU U OTBETCTBEHHOCTH 32 IMOJyYCHHBIN pe3yJsIbTar.

B ocHoBe MeToauKku 0Oy4eHus anredpe U Hayajiam MaTeMaTUYeCcKOro aHajau3a
JISKUT IEATCTHHOCTHBIA TPUHITUT O0yYCHHUS.

B cTpykType yuebHOro Kypca «Anredpa u Hayajga MaTeMaTUYECKOTO aHAIA3a
BBIJICJIEHBl  CIICYIOIIUE COJEpKATEIbHO-METOANYECKUEe JuHUM: «Yucna w
BBIYUCIICHUSD», «DyHKIIMU U rpadukn», «YpaBHEHHS W HepaBeHCTBay, «Hauana
MaTEMaTUYECKOro aHanusa», «MHoxecTBa M JIOTMKa». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOIMYECKUE JIMHUN W3Y4YalOTCA HA MPOTSIKEHUH NIBYX JIET



oOydeHHs1 Ha YPOBHE CpeIHEro o0IIiero o0pa3oBaHus, ECTECTBEHHO JOTONHSS APYT
ApyTa U IOCTENEHHO HACHIIIAsiCh HOBBIMU TEMaMH U pasnenaMu. JlaHHbIN yueOHbIi
KypC SIBIS€TCS WHTETPATHUBHBIM, MOCKOJIBKY OOBEAMHAET B cebe cojeprkaHHe
HECKOJIbKMX MaTeMaTHYeCKHX IUCIMIUINH, TAKUX Kak aiaredpa, TPUTOHOMETpPHS,
MaTeMaTUICCKUI aHAIIN3, TEOPHsI MHOXKECTB, MaTeMaTH4YeCKas JIoTuka u apyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBJIAJEBAIOT BCE OoJiee MUPOKUM MaTEMaTHIECKUM
anmaparoM, y HUX MOCIEAO0BATEIbHO (JOPMUPYETCA U COBEPIICHCTBYETCS YMEHHE
CTPOUTh MAaTEMaTHYECKYI0 MOJENb pealbHOW CHUTyalluu, MPUMEHSATh 3HAHUS,
NOJTlydYeHHBbIC TPH HM3YYEHUH YYeOHOTO Kypca, IS PEHICHUS CaMOCTOSITEILHO
chOopMyJIMPOBAHHON MaTeMaTHUYECKOH 3aJadd, a 3aTeM WHTEPIPETHPOBATH CBOU
OTBET.

CopepkarenbHo-MeToaMYeCKass JIMHUS «Yucna u BBIYUCICHUS) 3aBEpIACT
(dbopMHpOBaHKE HABBIKOB MCIOJIb30BaHUS JEHCTBUTEIBHBIX YUCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOTO 0011ero oopazoBanusi. Ha ypoBHe cpeaHero oo01uiero
oOpa3zoBaHusi oco0oe BHHMMaHWE yjaensercs (OPMHUPOBAHUIO  HABBIKOB
paIoOHaTIbHBIX BBIYHUCICHHUM, BKIIOYAIOMIMX B Ce0S HCIIOJIB30BAHUE PA3IUYHBIX
dbopM 3amucu YuCIa, YMEHUE JieJlaTh TPHUKUIKY, BBITOJHATh MPUOTMHKEHHBIC
BBIYKCIICHUS, OLICHUBATh YHUCJIOBBIC BBIPAKEHHUS, pabOTaTh ¢ MaTEeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE€ OOYyYaIOIMMCS MHOXECTBAa HATYpalbHBIX, IICIBIX,
palioHaJIbHBIX W JEHCTBUTENBHBIX  YHCET  JOMOJHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4HCel. B KaxJaoM U3 3THUX MHOXECTB pPaccMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(UUecKue 3aJayd U OIlepaluu: JAeJIEHUEe Halelo,
ONEpUpPOBAHUE OCTAaTKaMU Ha MHOXKECTBE IIEJIBIX YHCEJ, OCOObIe CBOICTBa
paIoHaIbHBIX ¥ UPPAIMOHATBHBIX YHCET, apu(hMEeTUYECKHEe OTepalnu, a TaKkKe
W3BIICYCHHE KOPHS HATYpaJbHOM CTEMEHM Ha MHOXKECTBE KOMIUIEKCHBIX YHCE].
bnarogapss mocienoBaTebHOMY pACIIMPEHUIO Kpyra HCIOJIb3YEMbIX YHCENT U
3HAKOMCTBY C BO3MOKHOCTSIMH UX TMPUMEHEHMS JUISl PEIICHUS Pa3IMYHBIX 3a7]a4
dopMupyeTcsi mpeacTaBICHUE O €IWHCTBE MAaTEeMAaTHKH KaK HAyKd M e€ poiu B
MOCTPOCHUN MOJIENIEH peajbHOr0 MHpa, IMUPOKO HCIHOIB3YIOTCS 00001IeHue M
KOHKPETH3aIHsI.

Jluaust «YpaBHEHUSI U HEPABEHCTBA» pEANM3yeTCs] Ha TPOTSIKEHUU BCETO
o0yueHHsI Ha YpOBHE CpPEAHEro oO0mIero o0pa3oBaHMs, TMOCKOJbKY B Ka)XJIOM
pasnene IIporpaMMbl NpeaycCMOTPEHO pEIIeHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynbrare oOydaroluecs OBJIAJEBAIOT PA3IUYHBIMH METOJIAMU  PEIICHUs
paloHaJIbHBIX, HUPPAIMOHATBHBIX, I[OKA3aTeJIbHBIX, JOTapuOMHUUECKUX U
TPUTOHOMETPUUYECKUX ypaBHECHWH, HEpPaBEHCTB W CHUCTEM, a Takxke 3ajad,
cojepkaux mapameTpbl. [lomydyeHHblE yMEHHS IIUPOKO HCHOIB3YIOTCS MpH
UCCEIOBaHUH (DYHKITMI C TTOMOIIBIO MPOW3BOHOM, TIPU PEIICHUHN MPUKIIATHBIX
3a/1a4y U 33714 Ha HaXOXJACHHE HauOOJBIINX M HANMEHBIINX 3HAUYCHUN (DYHKIIHH.



JaHHast comepkaTenabHas IMHUS BKIIOYAET B ce0s Takke (HOpMUpPOBaHHE YMEHUM
BBIMIOJHATh  pacuy€Thl 1o  (QopmyiaMm, mnpeoOpa3oBaHHs  pPalMOHAIBHBIX,
MPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAKKE BBIPAXKECHUM,
coJiep)KaluX cTerneHu M jorapudmel. brarogaps m3ydeHuro anredpandeckoro
MaTepuaa MPOUCXOIUT JaJIbHENIIEe pa3BUTUE aJITOPUTMHUYECKOTO U aOCTPAKTHOTO
MBILUIEHUS 00ydYaromuxcs, GOpMUPYIOTCS HaBBIKM JEAYKTUBHBIX PACCYKICHUM,
paboTel C CHUMBOJBHBIMU (OpMaMH, TPEJACTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEH B BIJI€ PABEHCTB U HEPABEHCTB. Ajredpa mpeniaraet 3Q¢GeKTUBHbIC
MHCTPYMEHTHI [UIsl PELICHUS MPAaKTUYECKMX M ECTECTBEHHO-HAy4YHBIX 3aj1ad,
HarjasHO JEMOHCTPUPYET CBOM BO3MOYKHOCTHU KaK SI3bIKa HAYKH.

CopepxxarenpHo-MeToMyeckass JUHUS «DyHKIUU W Tpadukm» TECHO
HEpEeIIeTaeTCd C APYTMMH JIMHUSAMU y4e€OHOro Kypca, HMOCKOJbKY B KAaKOM-TO
CMBICJIE 3aJaET MOCIEI0BATEIBHOCTh N3YyUYEHHS MaTepuana. M3ydyeHue cTeneHHou,
MOKa3aTeIbHOMU, JOrapu(pMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIIHMM, NX CBOMCTB
U rpaMKoB, UCIOJIb30BaHUE (PYHKUMH IJIs1 pelIeHus 3a1ad U3 APYruX y4eOHBIX
IPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KaK C MAaTEMaTUYECKUM aHAIU30M,
TaK U C pEIICHHEM ypaBHEHUN U HepaBeHCTB. llpu »ToM Oosblioe BHUMaHHUE
yaensercss (OpMUPOBAHUIO YMEHHMS BhIpaXaThb (POPMYyJIaMHU 3aBUCHMOCTH MEXIY
pa3IMYHBIMM BEJIIMYMHAMH, HCCIEIOBAaTh MOJYy4YEHHbIE (YHKIHH, CTPOUTHh HUX
rpaduku. Matepuan 3Toi coaepKaTeIbHOM JIMHUY HalleIeH Ha pa3BUTHE YMEHUHN U
HAaBBIKOB, ITO3BOJISIIOLIMX BBIPAKATh 3aBUCUMOCTH MEX/1y BEJIMUMHAMH B PA3JINYHOU
dbopme: aHATUTHYECKOM, TpaduiyecKkor U clioBecHOM. Ero n3yuenue crocoOCTByeT
Pa3BUTUIO AJTOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K OOOOILIEHUIO U
KOHKPETHU3aIluH, UCIOJIb30BAHUIO aHATIOTUH.

CopnepxarenpHas JuHHAS «Havama mareMaTH4ecKOro aHalv3a» IO03BOJIAET
CYILIECTBEHHO PACIIMPUTH KPYyrI KaK MaTeMaTUYECKUX, TaK M MPUKIAIHBIX 3a7ad,
JOCTYNHBIX OOYyYarOIIMMCS, TaK KaK y HHUX TOSBISETCS BO3MOXKHOCTb CTPOUTH
rpa@uKy  CIOXHBIX (DYHKIMM, ONpEeAeNnsTh WX HauWOOJbIIME W HAWUMEHBIIHE
3HAYEHHUS, BBIYUCIATH IUIOMAAX (PUTYp U OOBEMBI Tell, HaXOIUTh CKOPOCTH H
yCKOpeHusi TmporeccoB. JlaHHas coaepxaTenbHash JUHUS OTKPHIBAET HOBbIE
BO3MOXXHOCTH ITOCTPOEHUS MaTEMaTUYECKUX MOJEJIEH pEANbHbIX CHUTYAaIM,
NO3BOJISIET HAXOAUTh HaWJTy4Ilee PELICHUE B PUKIIAIHBIX, B TOM YHCIIE COLIUAIIBHO-
HSKOHOMHUYECKHUX, 3a7adyax. 3HAKOMCTBO C OCHOBAaMU MAaTE€MAaTHUYECKOr0 aHallu3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (hOPMAIBHO-JIOTUYECKOTO U KPEATUBHOIO
MBIIUICHUS, (OPMUPOBAHUIO YMEHUH pAcCIO3HAaBAaTh MPOSIBICHUS 3aKOHOB
MaTeMaTHUKH B HayKe, TEXHUKE U UCKyccTBe. O0yUaronecs y3HatoT O BbIIAIOIIUXCS
pe3ysbTaTax, MOJIYYeHHBIX B XOJE PAa3BUTUS MATEMaTUKU KaK HAyKH, U 00 UX
aBTOpAX.



ConepkarenpHO-MeTOIMYeCcKasi THHAS «MHOXKECTBA U JIOTHKA» BKJIIOYAET B
ceOst 2JeMEHThl TEOPHUM MHOXXECTB U MATEMaTHUYECKOM JIOTMKH. TeopeTHKo-
MHO>KECTBEHHBIE MPEICTABICHUS POHU3BIBAIOT BECh KypC HIKOJIBHON MaTeMaTUKH
U TIpe/yIaraloT HamOoJee YHUBEPCAIBHBIM SI3bIK, OOBCIMHSIONIMN BCE pa3zeiibl
MaTeMaTHKU W € TPUIOKEHUH, OHHM CBS3BIBAIOT pa3HbIC MAaTeMaTHYCCKHUE
IUCIMIUTMHBL W WX TPUIOKEHUS B eauHoe Iienoe. [loaToMy BakHO JaTh
BO3MOXXHOCTh OOydYaronmiemMycss MOHHMAaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOM MaTeMaTUKH U HCIIOJIb30BAaTh €r0 Ui BBIPAKEHUS CBOMX MBICIICH.
JlpyruM BaXXHbIM TPU3HAKOM MAaTEMaTHKH KaK HayKd CIEAyeT MpHU3HATh
CBOWCTBCHHYIO €H CTpPOrocTh OOOCHOBAaHWUN W CJEIOBaHUE OMPEACIEHHBIM
mpaBWJiaM  TOCTPOEHHUS  JIOKA3aTelNbCTB.  3HAKOMCTBO  C  DJIEMEHTaMH
MaTEMaTHYECKON JIOTMKH CHOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO MBIIIJICHUS
00y4aromuxcsi, MO3BOJSET UM CTPOUTH CBOM PACCYXICHUS Ha OCHOBE JIOTHYECKHX
npaBui1, GOPMUPYET HABBIKM KPUTHUUECKOTO MBIITUICHHUS.

B yuebHoM Kkypce «Ainrebpa ¥ Hayala MaTeMaTHYECKOTO aHaIM3a»
OPUCYTCTBYIOT OCHOBBI MaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPBIE MPU3BAHBI
CHOocOOCTBOBAaTh (POPMUPOBAHUIO HABBIKOB IIOCTPOEHHUS MOJENEH peailbHbIX
CUTyallud, MCCIENIOBAaHUS JTHX MOJEJe C TOMOIIBIO ammapaTa anreOpbl |
MaTEMaTHUECKOTO aHaIN3a, WHTEPIpEeTAllMH TOJIYYCHHBIX pe3ynbTaToB. Takue
3aJlaHusl BIUIETEHBI B KXKJIBIN U3 Pa3/iejoB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO HCHOJB3YEeTCs IJisl pelleHUs NpUKIagHbIX 3axad. [lpu
pEIICHUH  pEaJbHBIX  MPAKTUYECKUX  3ajlad  OoOydwaroluecs  pa3BUBAIOT
HAOJIIOIaTEIPHOCTh, YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
WCTOJB30BaTh  aHAJOTHIO, 0000IIaTh W  KOHKPETU3UPOBATh  MpPoOJeMy.
HesTenbHOCTh 1O (OPMUPOBAHUIO HABBIKOB pEIICHUS TPHUKIAJAHBIX 3a7a4
OpraHMU3yeTCs B IPOLECCe U3yUeHUs BCEX TeM yueOHOro Kypca «Anredpa u Havana
MaTEMaTHYECKOTO aHAIIN3a.

Ha wusydyenme yueOHOTO Kypca «Ausrebpa W Hayanma MaTeMaTUYECKOTO
aHanu3a» orBoauTcs 272 vaca: B 10 kimacce — 136 vacos (4 yaca B Hegento), B 11
kiacce — 136 yacoB (4 yaca B HEZIEIO).



COIEPKXAHUE OBYYEHUA
10 KJIACC

Yuciaa v BIYMCICHUSA
Panmonaneueie yncna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH, MPOIICHTHI,

OeckoHeuHbIe nepuoandeckue apoou. [Ipumenenue npodel 1 IPOLEHTOB st
pelIeHNs NPUKIAAHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIeH 3HAHUM U PEAIbHOM KU3HH.

JlelictBuTtenpHble 4uciia. PanuoHanbHBIE W MPpAlMOHAIBHBIE YHUCHA.
ApudmeTrnueckue  omepanud ¢ JCUCTBUTEIBHBIMH  YUCIaMH.  MoOaynb
JICHUCTBUTENHLHOTO YKCa U ero cBoicTBa. [IpuOmmkEHHbIEC BBIUYMCIICHUS, MTpaBUIa
OKPYTJICHHUSI, IPUKUKA U OLIEHKA PE3YJIbTaTa BBIYNCICHHMN.

Crenenp ¢ uensIM nokaszatesneM. buHom HerootoHa. Hcnosnb3zoBaHue
HNOIXOAIIEeH POPMBI 3aIMCH IEUCTBUTENBHBIX YNCEN ISl PEILICHUS TPAKTUYECKUX
3a/1a4 U MPEICTABICHUS JaHHBIX.

ApudpmeTnueckuii KOpeHb HaTYpPaJIbHOM CTEIIEHU U €r0 CBOICTBA.

CreneHp C panMOHAJIBHBIM IOKa3aTeleM U €€ CBOMCTBA, CTEIEHb C
JNEUCTBUTEIBHBIM II0OKA3aTEIIEM.

Jlorapudm uucna. CoiictBa norapudma. Jlecaruunbie U HaTypajdbHBIC
Jorapu@Msl.

CuHyC, KOCUHYC, TAHT€HC, KOTAHT'€HC YHCIOBOTIO apryMeHTa. ApKCHHYC,
APKKOCUHYC ¥ apKTAaHI'€HC YMCIIOBOIO apryMEHTA.

YpaBHeHMS U HEPABECHCTBA

ToxaecTBa © TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCWIIbHBIE YpaBHEHUs W ypaBHEHUsA-CIeACTBUs. HepaBeHCTBO,
peLIEHNE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEUICHUSI LEIbIX U APOOHO-PALMOHAIBHBIX YPAaBHEHUH U
HEpAaBEHCTB. MHOTrOYJIE€Hb OT OJHOM NEpEeMEHHOMW. JlenmeHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema bezy. MHorowieHs! ¢ 1ieinpiMu KodhOUITHEHTaMH.
Teopema Buera.

[TpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUH, COACPKAILINUX CTEIIEHU U KOPHHU.

NppanmonaneHbie ypaBHEHUA. OCHOBHBIE METObI PELIEHUANPPALMOHAIBHBIX

YpaBHEHUM.

[TokazarenpHble ypaBHEHHS. OCHOBHBIE METOJIBI PEIICHUS MOKA3aTEIbHBIX
YPaBHEHUN.

[IpeoOpa3zoBaHue BEIPAKEHUM, CONEPKAIIHMX JTOTAPHUPMBI.

Jlorapudmmueckue yYpaBHEHHUH. OcHoBHBIE METOIBI pelieHus

Jorapu(pMHUUECKUX YpaBHEHHI.
OcHOBHBIE TPUTOHOMETPUUECKHUE bopMyJIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BbIPAKECHHUM. PellleHne TPUroHOMETPUIECKUX YPABHEHUM.



Pemienne cucrem JNMHEMHBIX ypaBHEHUMW. Marpuia CHCTEMBbI JIMHEWMHBIX
ypaBHeHuil. OnpeaeanTenb MaTpUIlbl 2 X2, ero FTEOMETPUUYECKUM CMBICIT U CBOMCTBA,
BBIYHMCIICHHE €0 3HAYEHUs, MPUMEHEHUE OIPEAEIIUTENS Uil PELICHUS CHUCTEMbI
JUHEWHBIX ypaBHEHUH. PellleHWe MpUKIAIHBIX 3aJad C IOMOIIbI0 CHUCTEMBI
JMHEWHBIX ypaBHEHUN. VccnenoBanrne MOCTPOCHHOM MOJENIU C MTOMOUIBIO MATPHII
U OTIPEICIIUTEIICH.

[TocTtpoeHne maTeMaTUYECKUX MOJENEN PEANbHOM CUTyallMHM C TOMOIIBIO
YpPaBHEHHI U HEpaBEeHCTB. lIpuMeHeHHe ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKHX 3a7a4 U 3a/1a4 U3 Pa3JIMYHbIX 00JIaCTe HAYKU U PEAIbHOM KU3HH.

DOYyHKUMH U TPaPUKH

®Oynkuusa, crnocoObl 3amaHus (yHkuud. B3aumHO oOpatHble (yHKIUU.
Komnosumus ¢ynkuuit. 'padbux  ¢yHKUIMUA. DaeMeHTapHble MpeoOpa3oBaHUs
rpa@uKoB QyHKIHIA.

OO6nactpe onpeneneHuss 1 MHOXKECTBO 3HaueHud (yHkumu. Hynmu QyHkmuu.
[IpomexxyTku 3HaKOnOCTOSSHCTBA. YETHBIE M HeuéTHbIe (pyHKuMH. [lepruoanyeckue
bynkuuu. IIpoMexyTku MOHOTOHHOCTH (GYHKUIHUUA. MaKCUMyMbl U MHUHUMYMBbI
¢ynkuu. Hanbombiiee u HauMeHblee 3HaueHus QyHKLIUN Ha IPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHas U JPOOHO-JIMHEWHAsT (YHKIUU. DIEMEHTApHOE
UCCJIEIOBAHKE U MMOCTPOEHUE UX TPa(UKOB.

CreneHHas (pyHKIMS ¢ HATypaJbHBIM U 1IEJIbIM MoKa3areneM. E€ cBoiicTBa U
rpaduk. CBoiicTBa U rpaduk KOpHs N-0i1 cTeneHu Kak (yHKIUU 00OpaTHOM cTEeNeHH
C HaTypaJbHBIM ITI0KA3aTEIIEM.

[TokazatenbHast u jorapudmMuyeckass (yHKIUHA, WX CBONCTBA U TpaduKH.
Hcnons3oBanue rpa@ukoB GyHKIMMA 151 pEICHUS] YpaBHEHUI.

Tpuronomerpruyeckass OKpPY>KHOCTb, OIPEACIICHHE TPUTOHOMETPUUYECKHUX
(YHKIMI1 YUCIOBOTO apryMEHTa.

OYHKIIMOHAJIbHBIE 3aBUCHUMOCTHM B peEalbHBIX IMPOILIECCAX W SBJICHUSX.
['paduixu peanbHbIX 3aBUCUMOCTEN.

Hauaja MaTeMaTH4eCKOro aHajau3a

ITocaenoBaTenpHOCTH, CHOCOOBI 3aJaHMs IOCIeIoBaTeIbHOCTEH. MeTtos
MaTEMaTU4YEeCKOW MHAYKIMU. MOHOTOHHBIE U OTPAaHUYEHHBIE [TOCIIEI0BATEIBHOCTH.
Hctopusi BOZBHMKHOBEHHSI MaT€MaTHYECKOrO0 aHajin3a KaK aHajln3a OeCKOHEYHO
MaJIbIX.

Apudmernueckas ¥ TeOMeTpUUecKas Mporpeccuu. beckoHeuHo yObIBaromas
reoMmeTrpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOUIEH reoMeTpruecKon
nporpeccu. JINHEWHBIN U SKCIOHEHIMAIBHBIA pocT. Hucio e. @opMyna CI0KHBIX
npoueHToB. Mcmonp30BaHWE MpPOrpeccuy Uil  PEIICHHsS] PEabHBIX — 3a1ad
NPUKJIATHOTO XapaKTepa.



HenpeppiBHble (QyHKIMM W uX cBoiicTBa. Touku paspeiBa. ACUMOTOTEHI
rpaduxoB ¢yHkiuii. CBoiicTBa (QyHKIMII HEMpPEepbHIBHBIX Ha OTpe3ke. Mertoa
MHTEPBAJIOB [UISl PELICHUS HEPaBEHCTB. [IpuMeHeHHMe CBOMCTB HENPEPBIBHBIX
(GYHKIMI U151 pelieHus 3a1a4.

[lepBas u BTOpas mpousBogHble pyHKIMU. OnpeneneHne, reOMeTPHIECKUN U
(duznyecKuil CMBICI MPOU3BOIHON. Y paBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[TpousBogHble  3nmeMeHTapHbIX — ¢QyHKuui.  [IpousBomHas  CyMMbl,
MPOM3BEICHNUS, YaCTHOTO U KOMIO3UIINH (PYHKIIUH.

MHokecTBa H JIOTHKA

MHoOXxecTBO, omnepanuv HaJ MHOXECTBAMM M HMX CBOMCTBA. JlnarpaMmsl
Olinepa—Benna. [lpuMeHeHHe TEOPETUKO-MHOKECTBEHHOIO — ammapara Ui
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PEIICHHHM 3a7a4 W3 JAPYruX
y4eOHBIX MPEAMETOB.

Omnpenenenue, Teopema, CBONCTBO MaTeMaTHYECKOro OOBEKTa, CIIEJCTBUE,
JIOKa3aTEIbCTBO, PABHOCUJIBHBIC YPABHEHUS.

11 KJIACC

Yucsia v BBIYMCTIEHUSA

Harypanbubie u nenble yucia. [IpumeHeHre npu3HAKOB JCIUMOCTH ILEJIBIX
yrces, HauOonbIuid oOmuii genutens (manee — HOJI) m HamMmeHbInee oOlee
kpatHoe (nanee — HOK), octaTkoB o MoayJto, anroputMa EBkinia 1u1st pemenus
3a/1a4 B LIEJIBIX YHUCIIAX.

Kowmmnekcuble uwncna. AnreOpauwdeckas M TpUTOHOMETpUUecKas (POpMBI
3aMUCH KOMIUIEKCHOTO 4YHucia. ApudmeTrdeckue omnepanud ¢ KOMIUIEKCHBIMU
guciamu. M3o0pakeHHMe KOMIUIEKCHBIX YHCEJNI Ha KOOPJAWHATHOM IUIOCKOCTH.
®opmyna MyaBpa. Kopau n-oil creneHn U3 KOMIUIEKCHOTO yucia. [Ipumenenue
KOMIUIEKCHBIX YHCEN JIJIsl peieHus: PU3NIeCKuX U TeOMETPUUECKUX 3aj1ay.

YpaBHeHUS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCHUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIe/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTRA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKUMX  YpPAaBHEHHH €  MOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTU. PelieHne TpuroHoMeTpuyecKuX HEPaBEHCTB.

OCHOBHBIE METOJBI PEIICHUS TIOKA3aTeIbHBIX W  JIOrapu(PMHUUECKUX
HEpPABEHCTB.

OCHOBHBIEC METO/IbI PEILICHHS UPPAIIMOHAIBHBIX HEPABEHCTB.

OCHOBHbBIE METOJBI PEIICHUSI CUCTEM U COBOKYIHOCTEHW pallMOHAIbHBIX,
WPpAIMOHATBHBIX, TTOKA3aTEeIbHBIX U JJOTaPU(MUUYECKUX YPaBHCHHM.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IMTapaMeTpaMH.



[IpuMeHeHne ypaBHEHMI, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMATHYECKUX
3a]a4 M 33/1a4 U3 pa3IUYHbIX 00JIacTell HAyKH U peajbHON KU3HU, HHTEpPIIpeTals
MOJIyYEHHBIX PE3YyJIbTATOB.

DOyHKUMH U TPaPuKu

I'paduk xommoszunmu QyHkuid. ['eomerpuueckne o0pas3bl ypaBHEHHHA H
HEPaBEHCTB Ha KOOPJIWHATHOM TUIOCKOCTH.

Tpuronomerpryeckre QyHKIUHU, KX CBOMCTBA U TPa(UKH.

['padmyeckue MeETOABI peIIeHUs YpaBHEHH W HepaBeHCTB. [ 'paduueckue
METO/IbI PEIICHU 3a/1a4 C TapAMETPAMHU.

Hcnons3oBanue rpadukoB GYHKIUN I KCCIEIOBAHUS MPOLECCOB U
3aBUCUMOCTEM, KOTOPBIE BO3HHMKAIOT IPU PELICHWU 3a/1ad U3 APYIMX y4eOHBIX
MIPEJAMETOB U PEANBHOU KU3HH.

Havana MaTeMaTH4€CKOr0 aHAJIN3a

[TpuMeHeHre MPOU3BOJHON K MCCIIEOBAHUIO (PYHKIMII HA MOHOTOHHOCTH U
skcTpeMyMbl. HaxoxieHne HanOobIIero 1 HAMMEHBIIEr0 3HaYE€HU I HETPEPHIBHOM
(yHKUIMU HA OTpPE3KE.

[IpumeHeHne NPOM3BOMHOM Uil HAXOXKICHWS HAWIIydllero pElIeHHs B
OPUKJIAJHBIX 3ajadax, JUIsl OIPENENICHHs CKOPOCTH M YCKOPEHHsS IIpoliecca,
3aJ1aHHOTO (POPMYJIOH Wi TPaPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO mepBooOpa3HbiX. IlepBooOpa3Hbie
aneMeHTapHbIX PyHKIUH. [IpaBuna Haxoxk1eHUs epBOOOPa3HbIX.

HNuterpan. ['eomeTpuyeckuil CMbICI HHTETpalia. Berancienne onpenenéHHoro
uHTerpana o ¢popmyne Hetorona-Jleitbuuiia.

[TpumeHeHne uHTErpajia Al HAXOXKJIEHUS IUIOMIAJel IUIOCKUX (uryp u
00BEMOB r€OMETPUUECKUX TEJL.

[Ipumepsl pemenuit auddepeHunanbHbIX ypaBHEHUNW. MareMmatuueckoe
MOJICIMPOBAaHUE peajbHBIX IPOLECCOB C MOMOILIbI0 U depeHInanIbHbIX
YPABHEHHUM.



I[INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIVYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:kIaHCcKOro BOCIIHTAHUS:

c(OpPMUPOBAHHOCTH TPAKTAHCKOMN MO3UINN 00YYAIOIIETOCsS KaK aKTHBHOTO U
OTBETCTBEHHOI'O 4JIEHA POCCUICKOT0 00IIECTBA, MPECTABICHUE O MATEMAaTHYECKUX
OCHOBaxX (PYHKIIMOHHPOBAHUSA PA3IUYHBIX CTPYKTYp, SBICHUH, TMPOIEAYP
IpaXJAHCKOrOo  oOmectBa  (BBIOOpPBI,  ONPOCBI WU APYroe),  YMEHHE
B3aMMOJICHICTBOBATh C COLIMAJIBHBIMA HWHCTUTYTaMH B COOTBETCTBHH C MX
(GYHKUMSAMY U Ha3HAYCHHUEM;

2) NIaTPHOTHYECKOT0 BOCITUTAHHUS:

Cc(pOPMUPOBAHHOCTh POCCUHCKOMN I'pa’KAaHCKOW MJIEHTUYHOCTH, YBa)KEHUS K
MPOLIJIOMY M HACTOSILIEMY POCCUMCKOW MaT€MAaTHKH, [IEHHOCTHOE OTHOUIEHUE K
JOCTHKEHUSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCUIMCKOM MaTeMaTUYECKON MIKOJIBI,
UCIIOJIb30BaHUE D3THUX JOCTIKEHUH B JAPYTHX HayKax, TEXHOJOTusX, cdepax
SKOHOMUKUY;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS

OCO3HAHME JYXOBHBIX LIEHHOCTEH POCCUICKOro Hapoaa, CpOPMUPOBAHHOCTb
HPaBCTBEHHOI'O CO3HAHMSI, 3TUYECKOTO MOBEJAEHUS, CBA3AHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTUKEHUN HAYKHU U JIEATEIbHOCTHIO0 YYEHOT0, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOCHHUE YCTOMYMBOro Oy IyIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHMS

ACTETUYECKOE OTHOUIEHHWE K MHUpPY, BKIIOYas 3CTETHUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, pEIICHUH, pacCy>K/IeHUI, BOCIPUUMYUBOCTD K
MaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA,

5) pu3nyecKoro BOCIUTAHHUS:

C()OPMUPOBAHHOCTh YMEHHUS NPUMEHATh MaTeMaTHUYeCKHE 3HaHHUS B
MHTEpecax 30pOBOro 1 0€30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIIEHHUE K
CBOEMY 370pOBbIO (37I0pOBOE MUTAHUE, COATAHCUPOBAHHBIA PEXKHUM 3aHATUU U
OTIIbIXa, peryJisipHas (u3nvecKas aKTUBHOCTH), (PU3MUECKOE COBEPUICHCTBOBAHUE
IIPH 3aHATHAX CIIOPTUBHO-030POBUTEIBHON IEATEIBbHOCTBIO;

6) TPyA0BOr0 BOCIIUTAHUSI:

TOTOBHOCTh K TpPYAY, OCO3HaHHME IICHHOCTH TpPYIOJIO0Ms, HHTepec K
pa3nuuHbiM  chepaM  MpPOPEecCHOHANBHON  JEATEIbHOCTH, CBSI3aHHBIM  C
MaTEeMaTUKOM M €€ NPUIIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynyiel mpo¢eccuu 1 pearn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHBI,



FOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3oBaHHIO U
caM000pa30BaHMUIO HA MPOTSKEHUHU BCEH KU3HU, TOTOBHOCTD K aKTUBHOMY YYaCTHIO
B PEIICHUH NMPAKTHYECKHUX 3a/1a4 MaTEMaTUUECKOI HaPaBICHHOCTH;

7) 3K0JIOTHYeCKOT0 BOCITUTAHMS:

c(OPMUPOBAHHOCTh  IKOJIOTUYECKON  KYJNbTYpbl, TOHMMAHUE BIUSHUA
COLIMAJIBHO-?)KOHOMHYECKUX MPOLIECCOB HA COCTOSHUE MPUPOJHONM M COLMAIIBHON
Cpelibl, 0CO3HaHUE II00AIBHOIO XapaKTepa dKOJOTUYECKHUX MPOOIeM, OpUEHTAITUS
HAa TMPUMEHEHHE MATeMAaTHYeCKUX 3HAHMM JUIs pemieHus 3agady B 00JacTu
OKpY’KaloIlllel Cpepl, [UIAHUPOBAHUE IIOCTYNKOB M OLEHKH HX BO3MOYKHBIX
MTOCJIEJICTBHUI JIJIs1 OKPYKAIOILLEH Cpeibl;

8) HeHHOCTH HAYYHOTO MO3HAHMA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHOMN IPAKTUKHU, TIOHUMAaHUE MaTEMaTUYECKOM
HAYKH Kak c(epbl UETOBEUECKOM JeATEIBHOCTH, ITANOB €€ Pa3BUTHS U 3HAUUMOCTH
JUTSL pa3BUTHUSL UBUIIM3ALMY, OBJIAJCHUE SI3bIKOM MAaTEMAaTUKH U MAaT€MAaTHYECKOU
KYJBTYpOH KaK CpEJCTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYLIECTBIATH IPOECKTHYIO
1 UCCJIEI0OBATEIBCKYIO NEATEIbHOCTh MHINBUIYAIbHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3naBaTe/IbHBIC YHUBEPCAJIbHbIE YUeOHbIE NeiCTBHUA

Bba3oBble Jjoruveckne aeiicTBus:

BBISIBJISIT M XapaKTEPHU30BaTh CYLIECTBEHHbIE NMPU3HAKHM MaTEMATHYECKHX
00BEKTOB, MOHATUN, OTHOLICHUI MEX]Ty TOHIATUSIMHU, (POPMYIUPOBATHONPEICICHNUS
NOHATUMN, yCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccu(pUKaIi, OCHOBAaHUS IS
000011IeHHS U CPAaBHEHHUSI, KPUTEPUU TTPOBOJUMOTO aHAIIN3a;

BOCIIpUHUMATh,  (opMynupoBaTb UM  IpeoOpa3oBbIBATH  CYXKICHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHbIC;

BBISIBJIAITH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U ITPOTHUBOPEUMS
B (pakTax, MaHHBIX, HAOIIOEHUSX U YTBEPKACHUSX, MpEeIiaraTb KpUTEPUHU IS
BBISIBIICHUS 3AKOHOMEPHOCTEN U IPOTUBOPEUNI;

JenaTb BBIBOABl C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTHBHBIX U
MHAYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO J0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUI
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTALIUIO, IPUBOJIUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXJICHUS U BHIBOJIbI;

BBIOMpATh CMOCOO pelmieHus y4deOHOW 3amadyu (CpaBHUBATh HECKOJBKO
BapHAHTOB PELICHUs, BHIOMpPATh HauOoJIee MOAXOASIINN C YIETOM CAMOCTOSITENTEHO
BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBare/bCKue AeHCTBHUA:



UCIIOJIb30BaTh BOIIPOCHI KaK MCCIEAOBATEIbCKUNA HMHCTPYMEHT IO3HAHUS,
(GopMynupoBaTh  BOMPOCH,  (DUKCHpYIOIIME  OPOTHBOpEUHe,  Mpodiemy,
YCTaHABIIMBAaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apryMEHTHPOBAThH
CBOIO TO3MIINIO, MHEHUE;

POBOJUTH CAMOCTOATEIBHO CIITAHUPOBAHHBIA SKCIIEPUMEHT, UCCIIEI0OBAaHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUECKOT0 00bEKTa, SIBJICHHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00BEKTaMU, SIBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENILHO (POpPMYJIMpOBaTh OOOOLIEHUS] W BBIBOJABI MO pPE3yJbTaTam
OpOBEAEHHOIO  HAONIOAECHUS, MHCCIENOBAaHUS, OLIGHUBATh  JIOCTOBEPHOCTH
MOJIyYE€HHBIX PE3YyJIbTaTOB, BEIBOJIOB M 0000IIIEHNUH;

IPOTHO3UPOBATh BO3MOXHOE pAa3BUTHE TMIpollecca, a TakKe BBIIBUTATDH
IPEIIOJI0KEHHUS O €r0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora ¢ undgopmanmeii:

BBISIBJISITH JeUIUTHl HHPOPMAINH, JAaHHBIX, HEOOXOAMMBIX Ui OTBETAa Ha
BOMIPOC U IS PEIICHUS 3aa4u;

BbIOMpaTh UH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHBIX TUIIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH MH(OPMALIMIO PA3IUYHBIX BUAOB U POpM
IpEICTaBICHUS;

CTPYKTYpUpPOBaTh WH(GOPMALINIO, MPEACTABIATh €€ B pa3NIu4HbIX (opMmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENIEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHbIE YHHBEpPCAJIbHbIE y4eOHbIE J1eiiCTBUA

Oo0menue:

BOCIIPUHUMATH U (POPMYJIMPOBATH CYKJICHHS B COOTBETCTBUU C YCIOBUSMU U
nejIsiMn O6H_[€HI/I$I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘le 3p€HI/IH B yCTHBIX
U TIMCBMCHHBIX TCKCTaX, AdaBaTb ITIOACHCHHA IIO XOI[y pCH_ICHI/IH 3aJa4u,
KOMMEHTHUPOBATH MOJIyYECHHBIN pPE3yJIbTaT;

B XOJIe¢ 00CYXJI€HUsI 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYX/1aeMOW TEMBI,
HpO6HCMBI, pemaeMoﬁ 3aJa4r, BbICKAa3bIBaThb HACH, HALCJICHHBIC Ha IIOHUCK
pCIHCHI/IH, COIIOCTABJISITH CBOHU CY)KI[eHI/IH C Cy)KI[CHI/ISIMI/I I[pyFI/IX y‘laCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jUYMe M CXOJCTBO IMO3WUIIUHA, B KOPPEKTHOU (opme
dbopMyIHpOBaTh pa3HOTIIACHS, CBOU BO3PAKCHUS;

npcacCTaBJATh pGSYJIBTaTBI peuiCHuA 3a4a4r, SKCIICPUMCHTA, UCCICIOBAaHMAA,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUICHUS C Y4E€TOM 3ajad
IIPE3EHTAIlM U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTaBJISITH IJIaH, AJITOPUTM PEILICHUS 3a/1auu, BRIOUPATh COCOO pElIeHUs C
Y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
1 KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOU MH(OpMAITUH.

CaMOKOHTPOJIb, IMOUMOHAIbHBII HHTE/IEKT:

BJIQJICTh  HaBBbIKAMHU  I[IO3HABAaTEJIbHOW  pedIEKCMU  KaK  OCO3HaHUs
COBEpIIAEMbIX JCHCTBHUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
croco0aMy CaMOTPOBEPKH, CAMOKOHTPOJS Tpollecca U pe3yJibTaTa pelieHus
MaTEeMaTUYECKOH 3a/1auu;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTbH KOPPEKTHUBBI B JICATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEBCTB, JAHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBJIEHHBIX TPYJHOCTEMH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa LEIN U YCIOBUSIM, OOBACHATH MPUYUHBI
JOCTHKEHUS WIIM HEIOCTUKEHUSI PE3YJIbTATOB JICSITEIIbBHOCTH, HAXOUTh OIIMOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eATEIbHOCTD:

MIOHMMATh W HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYIBHOU
paboThl MpU pEHIeHUH Y4YeOHBIX 3ajay, MPUHUMATH 1€Jb COBMECTHOM
JeSTEeIBLHOCTH, TJIAHUPOBATh OPraHHU3allMI0 COBMECTHOW pabOThI, paclpencisTh
BUJIbI pabOT, TOTOBAPUBATHCS, OOCYXKIATh MPOLIECC U PE3YIbTaT paboThl, 00001IAThH
MHEHHS HECKOJIbKUX JIIOICH;

y4acTBOBaTh B IPYMIOBBIX (GopMax paboThl (0O0CYyXIeHUs,, 0OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbD) U UHBIE), BBITIOJHSITH CBOIO YaCTh pabOTHI U KOOPJUHUPOBATH
CBOU JICUCTBUS C APYTUMHU YJIEHAMHU KOMaH/Ibl, OLICHUBATh KAYECTBO CBOETO BKJIajaa
B O0mMI TPOAYKT TO KpPUTEPUsIM, CHOPMYJIUPOBAHHBIM YUACTHHUKAMHU
B3aUMOJICUCTBHUSI.

HPEIMETHBIE PE3YJIbTATDI

K xonmy oOyuenuns B 10 kJjacce OOydYarOMIMIACS TIOMYYUT CIIEAYIOIIHC
MpeMETHbIE PEe3yJbTaThl MO OTACJIbHBIM TeMaM paboueil mporpamMMbl y4eOHOTO
Kypca «Anrebpa 1 Hauajga MaTEMaTUYECKOTO aHATH3ay:

Yucaa v BBIYMCICHUSA:

CBOOOJTHO OIEpPUPOBATh TMOHATHUSMU: PAIMOHAIBHOE YHCIO, OECKOHEUYHas
nepuognyeckasl JpoOb, TPOIEHTHI, HPPAMOHAIBHOEC YHCJIO, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb IEMCTBUTEIBHOTO YUCIIA;

MPUMEHSIThL JPOOM U TPOLCHTHI JUISl PELICHUs] TPUKIAJAHBIX 3a7ad U3
pPA3JIMYHBIX OTPACIIC 3HAHUMN U PEATbHOU )KU3HU,

MIPUMEHSITH MPUOTHNKEHHBIC BEIYUCIICHUS, IPABUIa OKPYTIICHUS, IPUKUAKY U
OLICHKY pe3yJbTara BbIYUCICHUM;



CBOOO/IHO ONEpUPOBATH TOHATHEM: CTENEHb C ILEJIBIM [I0Ka3aTeseM,
MCIIOJIb30BaTh MOAXOAAIIYI0 (DOPMY 3alHCH TEHCTBUTENBHBIX YUCEN AJIS PEIICHUs
MPaKTUYECKUX 3aJ1a4 U MPEACTABICHUS JaHHbBIX;

CBOOO/IHO OIEpUPOBATh MOHATHUEM: apU(PMETUUECKUN KOPEHb HaTypalbHON
CTENEHHU;

CBOOO/IHO OIEPUPOBATh IMOHATUEM: CTENEHb C PALMOHAIBHBIM I1OKa3aTeleM;

cBOOO/IHO ONEpUPOBATH MOHATUIMMU: JIOrapu(M Yuciia, AECITUUHBIE U
HaATypaJbHbIE IOTAPUPMBL;

CcBOOO/IHO ONEPUPOBATh NOHATUAMM: CHUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC
YUCJIOBOIO apryMEHTa;

OIIEpUPOBATh MOHATHUAMM: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIIOBOIO
apryMeHTa.

YpaBHeHNs U HEPABEHCTBA:

CBOOOJHO OIEpUPOBATH MOHATHUSMU: TOXKIAECTBO, YPaBHEHUE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U YPABHEHUS-CIIEACTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh pa3jMyYHble METOJAbl PEUICHHUs PpalUOHAJIBHBIX M JIpPOOHO-
pPAalMOHAIBHBIX yPAaBHEHUM, IPUMEHATh METOJ WHTEPBAJIOB JUIS PELICHUS
HEPaBEHCTB;

CBOOOJHO OIEPUPOBATH MOHATUAMH: MHOTOWIEH OT OJHOW IMEepEMEHHOMH,
MHOT'OWIEH C LEIbIMU KO3(P(ULHEHTaMH, KOPDHU MHOTOWJIECHA, TPUMEHSTH JAEICHHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3dy m Teopemy Bumera mis
peuieHus 3a1ay;

cBOOOIHO ONEpUpOBaTh TMOHATUAMU: CHUCTEMa JIMHEWHBIX YpaBHEHUM,
MaTpHIla, OMpPENeIUTeNh MATPUIBl 2 X 2 W €ero TeOMETPUYECKHI CMBICT,
MCIIONIb30BaTh CBOWMCTBA OmpeAenuTenst 2 X 2 ais BBIUMCICHHS] €ro 3HauYeHUs,
OPUMEHATh ONPENEHUTENN Uil PELICHUs CHCTEMbl JIMHEMHBIX YpaBHEHMIA,
MOJIEJIMPOBATh PEAJbHbIE CUTyalluy C MOMOUIBIO CUCTEMBI JINHEWHBIX YPaBHEHUH,
UCCJIE0BAaTh IOCTPOCHHBIE MOJENU C TMOMOUIBI0 MAaTpUIl U OIpeAesuTeNeH,
HMHTEPIPETUPOBATH MOJYUECHHBIN PE3YJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEWCTBUM C KOPHSAMHU MJIsi NpeoOpa3zoBaHUs
BBIPAKCHUM;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPIKAIINX CTETIEHU C
palMOHAIBHBIM MTOKA3aTEeNEM;

UCI0JIb30BaTh CBOIICTBa aorapu(pmMoB LISt npeoOpa3zoBaHus
Jorapu(PMHUUECKUX BBIPAKECHUH;

cBOOOIHO ONEpUPOBATh MOHATUSMU: HppalOHAIbHbIE, MOKa3aTelIbHbIE U
JorapuMHUUECKUe ypaBHEHHUS, HAXOAUTh UX PELICHUS C TOMOIbIO PABHOCHIIBHBIX
NEPEXOA0B UM OCYLIECTBIISISI IPOBEPKY KOPHEH;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIbI Ul TPeoOpa3OBaHUs
TPUTOHOMETPUYECKHUX BBIPAXKECHHI;

CBOOOIHO OINEpPUpPOBaTh IOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATh  HeoOXoaumble  (OpMyJbl  JUIsl  pEIIEHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPaBHEHUI;

MOJICJIMPOBATh pEajbHbIE CHTyallMd Ha S3bIKE aureOpbl, COCTaBIATH
BBIPQXECHUS, YpPAaBHEHUS, HEpPaBEHCTBA IO YCIOBHUIO 3aJaud, HCCIEI0BaTh
IIOCTPOEHHBIE MOJIEIN C UCIIOJIb30BAHUEM alapara ajreOphl.

DYyHKUMH U TPaPUKH:

cBOOOIHO ONEPUPOBATH MOHIATUSIMH: (PYHKIIHS, CTIOCOOBI 3aAaHUs (PYHKIIMH,
B3aMMHO OOpaTHble (YHKUIMH, KOMIIO3UIUS (QYHKIMHA, Tpaduk GyHKIUH,
BBITIOJHSATH 3JIEMEHTApHBIE MTPeoOpa3oBanus rpadukoB QyHKINHI;

CBOOO/IHO OIEPUPOBATh MOHATUSAMHU: OOJACTh OIpPENETICHUS U MHOMXECTBO
3HaYeHUH QYHKUMU, HYJIH QYHKIHH, IPOMEXYTKHA 3HAKOIIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBATh TMOHATUAMM: YETHbIE M HEUYETHBIE (YHKLHH,
MEePUOINYECKHE (PYHKIUHU, TPOMEKYTKA MOHOTOHHOCTH (YHKLIHUH, MAKCUMYMbI U
MUHUMYMbl (YyHKUMHM, HaumOOoJblllee M HauMEHbllee 3HaueHUEe (QyHKIMU Ha
IPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs! (QYHKIUS C HATYPaJbHBIM U
LEeIbIM TOKa3zareneM, rpauk CTENeHHOM (YHKIMHU C HATypalbHBIM M LEJIbIM
nokasaresemM, rpauk KOpHS N-oi CTENEeHW KaK (PyHKIMM OOpaTHOW CTENEeHu ¢
HaTypaJIbHbIM [10Ka3aTeJeM;

ONEpUPOBaTh MOHATUAMU: JIMHEHHAs, KBaJgpaTW4yHas M JApOOHO-TUHEHHas
(yHKUMHU, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAHUE U TOCTPOEHUE UX IPAPHUKOB;

CBOOOJTHO ONEpPUPOBATH MOHATUAMM: IOKa3aTeabHas W Jiorapudmuueckas
(yHKUIMU, WX CBOMCTBA U rpaMKH, HCHOJIB30BaTh MX TpadUKH A pEeuIeHUs
YPaBHEHUN;

CcBOOOIHO ONEpUPOBATH TOHATUSMU: TPUTOHOMETPUYECKAs] OKPY>KHOCTD,
onpeaeneHrue TPUrOHOMETPUUECKUX (PYHKIIMH YUCIOBOIO apryMEHTa;

UCIIONIb30BaTh rpaduku (QYHKIUI [JIs1  HCCIEAOBaHUS IMPOLECCOB U
3aBUCHUMOCTEH MpU pelICHUH 3aJad U3 JpYruX y4eOHbIX NMPEAMETOB U peajbHOU
’KHU3HU, BBIpaXXaTh (JOPMyJIaMU 3aBUCUMOCTH MEXK/y BETUUMHAMU;

Havana MaTeMaTH4ecKOro aHajm3a:

cBOOOJHO OMNEpUPOBATh MOHATUAMU: apuUPMETHUECKas U TeOMETpUYecKas
mporpeccusi, 06CKOHEUHO yOBIBAIOIasi TEOMETPUIECKasi TIPOrpeccusi, TUHEHHBIN 1
HKCIIOHEHIIMATIBHBINA POCT, (POpMyJIa CIOKHBIX MPOIEHTOB, UMETh MTPEICTABICHHE O
KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCUU ISl PEIICHUs] pPEaIbHbIX 3a]ad MPHUKIAJIHOIO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH NOHATUAMHU: I1OCIE0BATENIBHOCTb, CIIOCOOBI 3a/1aHUs
IIOCIEA0BATEIbHOCTE, MOHOTOHHBIE M OrPAaHUYEHHBIE IIOCJIEIOBATENBHOCTH,
IIOHAMATh OCHOBBI 3apO’KJICHHMS MATEMaTUYECKOIO aHaJn3a Kak aHaau3a
OECKOHEUHO MaJbIX;

cBOOO/IHO ONIEPUPOBATH MOHATUSIMU: HETIPEPHIBHBIC (DYHKIIMU, TOUKH pa3phiBa
rpaduka QyHKINH, aCUMIOTOTHI Tpadrka QyHKINH;

CBOOO/IHO OIEPUPOBaTh NOHATHEM: (YHKLHMS, HENpPEpbIBHAs Ha OTPE3KeE,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (PYHKLMN [T PELLICHUS 3aja4;

CBOOOJHO OIEpUPOBATh MOHATHSAMHU: IIepBas M BTOpas IPOU3BOIHBIC
GyHKIMH, KacaTeabHast K TpaduKy QyHKINU;

BBIYMCIIATH MTPOU3BOJIHBIE CYMMBI, IIPOU3BEICHHS, YACTHOIO U KOMIIO3ULIUH
ABYX (YHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIb30BaTh T€OMETPUYECKUI M (PU3NYECKUIl CMBICI NPOU3BOJAHON IS
peleHus 3aaay.

MHoKecTBa M JIOTHKA:

CBOOOJHO  ONEpUPOBaTh MOHATHSMHU: MHOXECTBO, OINEpaluyd  HaJ
MHOKECTBaMU;

WCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH aAIIapaT JJIsl ONMCAHUS PEATbHBIX
MIPOLIECCOB U SIBJIEHUH, IIPHU PEIICHUH 3a7a4 U3 IPYTUX YUYEOHBIX IPEIMETOB;

CBOOO/IHO OIEpPUPOBaTh MOHATUSMU: ONPEICIICHUE, TEOpeMa, ypaBHEHUE-
CJIEICTBUE, CBOMCTBO MaTeMaTUYECKOro 00bEKTa, JOKa3aTelbCTBO, PABHOCUIIbHBIE
YPaBHEHMS U HEPABEHCTBA.

K koniy o0yuenuss B 11 kJiacce oOydarouiuicsi MOJTYYHUT CIEAYIOIINE
MpEeAMETHBIE PE3YNbTAaThl MO OTIACIBHBIM TEMaM paboueld MporpamMmbl y4eOHOTrO
Kypca «AnreOpa 1 Hayajla MaTEMAaTUYECKOT0 aHaAJIu3ay:

Yucsia ¥ BBIYMCJICHUSA:

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: HATYPAIBHOE U LIEJI0€ YK CIIO, MHOXKECTBA
HaTypaJdbHbIX U LEIBbIX YUCEN, UCIOIb30BaTh NPU3HAKHA JEIUMOCTH LEIBIX YHUCEN,
HOJl nm HOK HarypanbHbBIX yucen sl pElIEeHHs 3a1ad, NMPUMEHATH aJrOPUTM
EBxnuna;

CcBOOOJIHO OIEpUpPOBaTh IOHSATHEM OCTaTKa IO MOJYJIIO, 3aIlUChIBaTh
HATypaJbHBIEC YMCIA B PA3JIMYHBIX O3ULMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOIHO OMNEpPUPOBATh MOHATHUSMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUJIEKCHBIX YHCEJ, MPEJCTaBIATh KOMIUIEKCHBIE 4YMClia B aidreOpandyeckor u
TPUTOHOMETPUUYECKON (pOpMeE, BBIMOJIHATH apu(PMeTHUeCKHe Oonepanuu ¢ HUMH U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPaBEHCTBA:



CBOOO/IHO ONEPUPOBATH MOHATUSAMU: HPPALUMOHAIbHBIC, 1OKA3aTEIbHbIE U
jJorapuMUUECKUe HEPAaBEHCTBA, HAXOJUTh UX PEIIEHUS C  TOMOIIbIO
PABHOCHWJIBHBIX IIEPEX0/IOB;

OCYIIECTBIATE OTOOp KOpPHEM TMpU PELIEHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOO/IHO ONEpPUPOBATh IMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoAumble (GOpMyJbl  JUIsl  PEIIEHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYITHOCTb YPAaBHEHUU U
HEPABEHCTB, PABHOCWIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTH PEIICHHUS
CUCTEMBI U COBOKYIIHOCTEW pallMOHAIBHBIX, HPPALMOHAIBHBIX, [T0KA3ATEIbHBIX 1
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

pemarb palHOHAIIBHBIE, UppanOHaIbHBIE, ITOKA3aTEIbHBIE,
gorapu(MUUECKHe U  TPUTOHOMETPUYECKHME YpAaBHEHHMs M  HEpPABEHCTBA,
coJepaKalye MOAYJIM U IapaMeTphl;

IPUMEHATH TpauyecKue METOMbI sl PelICHUs] YPaBHEHUI U HEPABEHCTB, a
TaK)K€ 3a/1a4 C apaMeTpaMu;

MOJICJIMPOBATh pEAlbHbIE CUTYallUd Ha $3bIKE aireOpbl, COCTaBIAThH
BBIPQXKECHHUsI, YPAaBHEHHUS, HEPABEHCTBA M MX CHUCTEMBI II0 YCIOBHMIO 3aJayH,
UCCIIEI0BaTh IIOCTPOCHHBIE MOJENIM C MCIOJIb30BAaHUEM ammapaTra ainreOpsl,
UHTEPIPETUPOBATH IMOJYyYEHHBIN pe3yJIbTaT.

DOyHKuUMU U rpadpuku:

CTPOUTh TpadUKU KOMMIO3UUMU (PYHKUUNA C MOMOIIBI 3JIEMEHTapHOIO
MCCJIEIOBAHMS U CBOMCTB KOMIO3UIUU JABYX (DYHKIIMIA;

CTPOUTH TEOMETPUYECKHE 00Opa3bl ypaBHEHHI U HEPABEHCTB HA KOOPIMHATHON
IIJIOCKOCTH;

CBOOOZIHO  ONEpPUpPOBATH MOHATUSAMU: TpaUKHM  TPUTOHOMETPUUYECKUX
byHKIMA;

OpUMEHATh (QYHKUMM JJIE MOJEIMPOBAHUS M UCCIENOBAHMS PEAbHBIX
IIPOLIECCOB.

Havana MaTeMaTH4eCKOro aHaJIM3a:

MCITIOJIb30BaTh MPOU3BOJHYIO JIJIsl HCCIIEOBaHUS (PYHKLIMA HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HaXOJUTh HauOOJbIIee U HAUMEHbIIEE 3HAUCHUS! (PYHKIIMU HEMPEPHIBHON Ha
OTpE3KE;

UCITOJIB30BaTh MPOU3BOJHYIO I HAaXOXACHUS HAWIY4YIIEro pELICHHS B
MPUKJIAAHBIX, B TOM YHCJIE COLMATbHO-3KOHOMUYECKHX, 3a7a4ax, ISl ONPEACIICHUS
CKOPOCTH U yCKOpPEHUS Mpoliecca, 3aJaHHOr0 (hopMysI0i WK rpaduKoM;



CBOOOZIHO ONEpUPOBAaTh TOHATUSAMHU: TEpPBOOOpa3Has, OMPEACIEHHBIN
UHTETpaj, HAXOIUTh MEPBOOOpa3HBIE DJIEMEHTAPHBIX (DYHKIUH W BBIYHCIATH
uHTerpan no popmysne Herotona-Jlel6uua;

HaXOAWTh IUIOMAJH TJIOCKUX (GUTYP UM OOBEMBI TENl C TTIOMOIIBIO MHTETpaa;

UMETh TPEJCTABICHUE O MAaTEeMaTHUYECKOM MOJEITUPOBAHUU Ha MpHUMEpe
coctaBieHus U PepeHITNATBHBIX YPaBHCHU;

pelaTh MPUKIAJHBIE 3aJa4d, B TOM YHCJIE COLMAIbHO-YKOHOMHYECKOTO M
du3NIECKOro XapakTepa, CpeACTBaMH MaTEMaTHIECKOTO aHAIH3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJTACC
KonuuyectBo yacos DJIeKTPOHHbIE
Ne HaunmeHnoBaHMe pa3ieiioB U TeM (uudposrbie)
Kontpoabubie | IlpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsl
MHOX€ECTBO NEUCTBUTEIBHBIX YHCEIL.
M .P
1 HOTOYJICHBI aIII/IOHaJIBHI)IGi YpaBHEHUS U 24 1 httos://myschool.edu.ru/
HepaBeHCTBA. CHCTEMBI IMHEHHBIX
ypaBHEHUU
(0 .C
2 YHKIUH H rpaduki. CTenertiias Gy 12 1 https://myschool.edu.ru/
LIEJIBIM [10Ka3aTeseM
A 7 -oH .
3 pudmMeTnYecKkuil KOpeHb N-0i CTENEHH 15 1 httos://myschool.edu.ru/
HppanuoHanpHble ypaBHEHUS
IT !
4 okaszatenbHast pyHkius. [TokasaTenbHble 10 1 https://myschool.edu.ru/
YpaBHEHHUS
JI .
5 OrapHMmItecias QYK 18 1 https://myschool.edu.ru/
Jlorapudmuueckue ypaBHEHUS
Tpuronome
6 PHFOHOMCTPHTCCIHE BHPORCHILL T 22 1 https://myschool.edu.ru/
ypaBHEHUS
ITocnenoBaTeabHOCTH U IPOTPECCUN 10 1 https://myschool.edu.ru/
Henpepsieubie pynkiuu. [IponsBonnas 20 https://myschool.edu.ru/
9 HOBTOPGHI/IG, 000011IeHHE, CUCTEMATH3 AL 5 9 httos://myschool.edu.ru/
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KIIACC

KoJsnvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kontpoasubie | IlpakTuyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
" o
1 CCHeHOBaHI:Ie (ymiuii ¢ nomorio 22 1 https://myschool.edu.ru/
MIPOU3BOTHOM
2 [TepBooOpazHas u UHTErpas 12 1 https://myschool.edu.ru/
r 78
3 PAGHIH TPUTOHOMCTPHHCCKHX By HKIIKE 14 1 https://myschool.edu.ru/
Tpuronomerprueckue HEPaBEHCTBA
14
4 PPAITOHAILIEIE, HORSSATENLILIC 1 24 1 https://myschool.edu.ru/
norapudMuyecKkrie HepaBeHCTBA
5 KommuiekcHpie uncna 10 1 https://myschool.edu.ru/
6 HatypasbHble 1 1ienble uncna 10 https://myschool.edu.ru/
CHcTeMBbl pallMOHATBHBIX, HPPAITMOHATBHBIX
7 NOKa3aTeIbHbIX U JIOTapU(PMUUECKUX 12 1 https://myschool.edu.ru/
ypaBHEHUN
8 3amauu ¢ mapameTpaMu 16 1 https://myschool.edu.ru/
9 HOBTOPCHHG, 000011IeHNE, CHCTEMATH3 AU 16 5 httos://myschool.edu.ru/
3HAHUHT
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJILHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

» Marematuka: anreOpa v Hadajga MaTEMaTHIECKOTO aHAIM3a, TeoMeTpus. Anredpa
¥ Hayaja MaTemaThndeckoro aHanmmsa, 11 kmacc/ Komsarun FO.M., TkaueBa M.B.,
®denoposa H.E. u npyrue, AxiinonepHoe odiiectBo «M3aaTenbcTBo
«IIpocBenieHue»

* MaTemaruka: anredpa ¥ Hadajla MaTEMaTHUYECKOTO aHaju3a, reoMeTpus. Anreopa
¥ Hadaja MaTemaTtndeckoro anaimmsa, 10 kimacc/ Komsarun FO.M., Tkauesa M.B.,
®enoposa H.E. u npyrue, AxkuuonepHoe odiiectBo «M3aaTenscTBoO

«IIpocBenieHue»

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

Anre0pa 1 Hayaja MaTeMaTH4eCcKoro aHanmsa. Meroaudeckue pekomenanuu. 10
KJIacc : mocoOue sl yuurtenen oomieodpaszonat. opranuzanuii / H. E. ®énopoa, M.
B. TkauéBa. — M.: [IpocBenieHue.

Anre0Opa u Hadajia MaTeMaTHIECKOTO aHainn3a. MeTonuueckne pekoMeHaanuu. 11
KJIacc : mocooue JuIs yuuTtenen oomeodpaszopat. opranuzanuii / H. E. ®énopoa, M.

B. TkauéBa. — M.: [IpocBenieHue.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

OI'YC "Mos mikona" https://myschool.edu.ru/






