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INOACHUTEJIbBHASA 3AIINCKA

VYuebnblii Kypc «Anredpa ¥ Hayaia MaTEMaTHYECKOTO aHAIIM3a» SBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B NpPOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAIBHYIO 0a3y IS
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JIPYrod CTOPOHBI, (hopMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaAIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUs MH(MOpMATUKU, 0OIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4yeOHOro kKypca oOydarouiudecsi OBJIaJI€BAalOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KOTopas (OopMyJupyeT cBOU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VYyebHblll Kypc ayireOpbl M Hayajdl MaTeMaTUYeCKOro aHain3a 3aKjiajblBacT
OCHOBY [JIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAMU (PU3UKH, XUMUHU, OUOJIOTHUH,
MOHMMAaHUSl OCHOBHBIX TEHJICHIIUNA pa3BUTHUSI SKOHOMUKHU U OOIIECTBEHHOM KU3HHU,
MO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX IHUMPPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOJIb30BaTh UX IS JalbHEHIIEro oOpa3oBaHUs U B
MOBCEHEBHOM >XKM3HU. B TO ke Bpemsi OBiiaJieHHE aOCTPAKTHBIMHU M JIOTHYECKH
CTPOTUMHU KOHCTPYKIMSIMU alreOpbl M MaTeMaTHYeCKOro aHaju3a pa3BUBAET
YMEHUE HaXOUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTb, JOKa3bIBaTh
YTBEPKJICHUSI ¢ TIOMOIIBIO MHIYKIMU U PACCyXIaTh AEAYKTHBHO, MCIIOJIb30BATh
0000IlIEHHEe W KOHKPETH3alWI0, a0CTparupoBaHUE W AaHAJIOTUI0, (POPMHUPYET
KPEAaTUBHOE U KPUTHUUECKOE MBIILICHHE.

B xone u3yueHus yueOHOTO Kypca «Anrebpa M Hadajia MaTEeMaTHYECKOTO
aHanu3a» OOydYarolIMecsl MOJY4YaroT HOBBIA OMBIT PEIICHUs NPHUKIAJHBIX 3aj]ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMAaTUYECKUX MOJENIEH PEeaJbHbIX CUTYAIlUH,
UHTEPNIpPETAllUd  TIOJYYCHHBIX  pEIIeHW#,  3HAKOMATCS € MpUMEpaMu
MaTEeMaTUYeCKUX 3aKOHOMEPHOCTEW B IPUPOJE, HAayKe M HCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMAaTUYECKUMH OTKPBITHSIMHU U UX aBTOpPaMH.

YueOHbiii Kypc 00JiajlaeT 3HAYUTEJIbHBIM BOCIUTATEIIBHBIM TMOTEHIIUAIIOM,
KOTOpPbIM peanu3yeTcs Kak uepe3 Y4eOHbId MaTepuall, CHocOOCTBYIOIIUN
(GbOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
NEATEIbHOCTH, TpPEOyIomelH TMPOJAOIKUTEIPHOW  KOHIEHTPAIlMM  BHUMAaHUS,
CaMOCTOATEIbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3ynbTar.

B ocHoBe MeTonuku 00y4yeHusi ainredbpe M HavyajiaM MaTeMaTUYECKOIo
aHaJIH3a JISKUT JCATEIHbHOCTHBIN IPUHIIUI 00yUYEHUS.

B crpykType yueOHOTO Kypca «AnreOpa W Hadajla MaTEeMaTUYECKOTO
aHaIM3a» BbIJCJICHBI CIEAYIOLIUE COAepKaTeIbHO-METOUYEeCKrue TuHun: «Yucna
U BblUMCIEHUs», « DyHKIMU U Tpadukny, «YpaBHEHUS U HepaBeHCTBay, «Hauvaina
MaTE€MaTUYeCKOro aHanu3a», «MHo)kecTBa U JIOTMKa». Bce OCHOBHbIE
COJIEPKATEJIbHO-METOJIMYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSHKEHHH JABYX JIET



oOyueHusi Ha ypOBHE CpEIHEro o0Iero oOpa3oBaHUs, €CTECTBEHHO IOMOIHSI
Jpyr Opyra U MOCTENEHHO HACHINIAsACh HOBBIMM T€MaMU U paszjaenamu. JaHHbIH
y4eOHBIH KypC SIBISIETCS MHTETPATUBHBIM, IIOCKOJIbKY OOBEAMHSIET B cebe
COJIEp’)KaHUE HECKOJBKMX MaTEeMaTHMUECKUX JAMCLUUIUIMH, TaKUX Kak aireopa,
TPUTOHOMETPHUSI, MAaTEMATUUYECKUM aHalIW3, TEOpUs MHOXKECTB, MaTeMaTH4yecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaromuecs OBJIAJAEBalOT BCE Ooiee
IIMPOKUM MATEMaTUYECKUM allapaToM, Yy HUX MOCIEI0BaTeNIbHO (popmupyercsa u
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MATEMaTHYECKYI0 MOJEIb peajJbHOU
CUTyalluy, IPUMEHATh 3HAHUS, MOIYYEHHbIE IIPU U3YYEHUU y4yeOHOTro Kypca, IS
pEILICHUsI CaMOCTOSITENILHO C(HOPMYIMPOBAHHONW MaTeMAaTUYECKOM 3aJaul, a 3aTeM
WUHTEPIIPETUPOBATH CBOM OTBET.

CopepxarenpHO-MeTOIMYECKass TUHUS «YWciaa W BBIYMCICHUS) 3aBepIIacT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BAaHUS JAECUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HA4aTo Ha ypPOBHE OCHOBHOIO 0011ero oopazosanus. Ha ypoBHe cpennero o0uiero
oOpa3oBaHusi oco00oe BHUMaHME  yaensercs  (OPMHPOBAHUIO  HABBIKOB
palroHATbHBIX BBIUMCICHUMA, BKIIOYAIOMINX B C€Osl MCIOJIB30BAaHUE Pa3IMYHBIX
dbopM 3amucu 4Ymcia, YMEHHE JeNaTh NPUKHUIKY, BBIIOJHATH MPUOIMKEHHbIE
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBBIE BBIpAXKEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYYaroIIMMCs MHOKECTBAa HATypajibHbIX, IEJbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJMHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4HCel. B KakIoM H3 OSTUX MHOXKECTB pPAacCMaTpHUBAIOTCS
CBOMCTBEHHbBIE €My cCIeUU(UYECKHE 3aJaud M OIEpalUu: [EIEHHE Halelo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIbIX 4YHCeN, OcoOble CBOICTBa
palMoHaNbHBIX M HUpPPAIMOHATIBHBIX YHCeN, apu(METHUECKHE ONEpaluy, a TaKkKe
U3BJICYCHUE KOPHS HATYpaTbHOW CTETIEHH HAa MHOYKECTBE KOMIUJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTeNbHOMY pPaCIIMPEHMIO Kpyra HCIOJIb3YEMBIX 4YHCEN U
3HaKOMCTBY C BO3MOXKHOCTSIMU MX NPUMEHEHHs Ui PELICHHs Pa3IMYHbIX 3a/1ad
(bopMupyeTcsi IpeaCTaBI€HUE O €IUHCTBE MAaTEeMAaTHKH KaKk HayKu U €€ poju B
IOCTPOCHUU MOJIEJEeH peasbHOr0 MUpA, MIMPOKO HCIOJIB3YIOTCS 0000IIeHne U
KOHKPETH3aIHS.

JIunust «YpaBHEHUSI U HEPABEHCTBA» pEAIM3yeTCs] Ha MPOTSHKEHUHM BCETO
oOyueHusi Ha YpOBHE CpeaHero oO0miero oOpa3oBaHUs, MOCKOIbKY B KaKIOM
paznene IlporpamMMmbl MperyCMOTPEHO pELICHHE COOTBETCTBYIOIIMX 3adad. B
pesysnbraTe OOydaroluecss OBJIAJAEBAIOT PA3IMYHBIMM METOJAMHU  PELICHMS
paloOHaNIbHBIX, HUPPAIMOHATBHBIX, TIOKA3aTENbHBIX, JOTAPUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHWH, HEPABEHCTB W CHUCTEM, a TaKXke 3a1ad,
colepkamx mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIEIOBAaHUM (DYHKIUI C MOMOIIBIO MPOU3BOJHOM, MPU PEIICHUN MPHUKIAIHBIX
3a7a4 W 3a7a4 Ha HaXOXKJCHHE HAaWOOIBIINX M HaWUMEHBIINX 3HAYCHUH (QYHKIIUU.
JlanHast copepkarenbHas JIMHUS BKIIIOYAET B ceOs Takke (POPMUPOBAHUE YMEHUN
BBIMOJHATH  pacu€rtel 1o  (opmyrnaMm, mpeoOpa3oBaHUs  PalMOHAIBHBIX,



UPPALMOHATIBHBIX W TPUTOHOMETPUYECKHUX BBIPAKEHUH, a TaKXKe BBIPAXKEHUH,
colepKalmx cTeneHn W Jorapudmel. brarogaps m3ydeHuto anredpamdecKoro
MaTepuasa TMPOUCXOJUT  JaJbHEWIee  pa3BUTHE  AJTOPUTMUYECKOTO U
a0CTPAaKTHOIO MBIILICHUSI O0y4YaroImuXcs, (POPMUPYIOTCS HABBIKK JI€yKTUBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJBHBIMH  (OpMaMH,  MPEACTABICHUS
3aKOHOMEpPHOCTE M 3aBHUCHUMOCTEH B BHJIE PAaBEHCTB M HEPABEHCTB. AureoOpa
npemnaracT d(PQGEeKTUBHBIE WHCTPYMEHTHI JUIsI PEHICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HATJIAIHO JEMOHCTPHUPYET CBOM BO3MOKHOCTH KaK
S3bIKA HAYKH.

CopnepkarenbHo-MeToauueckass JHHUS «DYHKIUU U Tpa@uKu» TECHO
MeperieTaeTcss ¢ JAPYTMMH JIMHUSIMH y4e0HOTO Kypca, TMOCKOJIBKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEIbHOCTh U3yUEHNs MaTepuana. M3yduenue creneHHoun,
MOKa3aTeNIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (DYHKIIUN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIIUN IS pelIeHus 3a7a4 U3 JAPYTUX Y4eOHBIX
MPEAMETOB U PEAIbHON KU3HU TECHO CBS3aHO KaK ¢ MAaTEMAaTHYECKUM aHAIU30M,
TaK W C PEIICHWEM YpaBHECHWA W HepaBeHCTB. [Ipu 3TOM Ooiblioe BHUMaHHE
yaensercs (OPMUPOBAHWIO YMEHHUS BBIPKATh (HOPMYJaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMU BEJIIMYMHAMU, HCCIENOBATh TMOJYyUYEHHbIE (PYHKIUU, CTPOUTH HX
rpaduku. Marepuan 3Tol cojep:KaTeIbHON JTUHUN HAIleJIeH Ha pa3BUTHUE YMEHUM
U HABBIKOB, ITO3BOJISIONINX BBIPAXKATh 3aBUCHMOCTH MEXKIy BEIUYMHAMHU B
paznuuHoi ¢dopme: aHaATUTHYECKOU, rpaduueckoid u ciioBecHo. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTHIO aJTOPUTMHUYCCKOTO MBINIJICHUS, CIOCOOHOCTH K
0000IIIEHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenpHasi JuHus «Hadaia mMaTeMaTHYECKOTO aHaIn3a» TMO3BOJISET
CYIIIECTBEHHO PACIIUPHUTH KPYT KaK MAaTeMAaTHUCCKHX, TaK M MPHUKIATHBIX 3a/1ad,
JOCTYITHBIX OOYyYaromuMcs, TaKk KaK y HUX TOSBISIETCS BO3MOYKHOCTH CTPOWTH
rpa@uky  CIOXKHBIX (YHKIUNA, ONPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHNE
3HAUEHUA, BBIYUCISATH IUIOMAnu (Guryp u oObEMBI TEN, HAXOAUTh CKOPOCTH H
YCKOpeHHsl TipoiieccoB. JlaHHas comepikaTelbHas JMHHUS OTKPBHIBACT HOBBIC
BO3MOYKHOCTH TIOCTPOSHHUS MaTeMaTHYECKUX MOJENeld pealbHBbIX CHTYaIlUH,
MO3BOJISICT HAXOJWUTh HAWJIydlllee PEIICHHNE B TMPUKIATHBIX, B TOM YHCJIE
COIMAJIbHO-DPKOHOMHYECKHUX, 33a/1adyaX. 3HAKOMCTBO C OCHOBAMH MAaTeMaTHYECKOTO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (OPMaIbHO-JIOTHUYECKOTO U
KPEaTHBHOTO MBINIUICHHS, (POPMUPOBAHUIO YMEHHUH paclo3HaBaTh IPOSIBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHHWKE W UCKyccTBe. OOydaroniyecsi y3HaIT O
BBIJIAIONTUXCSI pPEe3ynibTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEMaTHKH Kak
HayKH, U 00 UX aBTOpPaX.

CopeprkarenbHO-METOAUYECKast TMHUS «MHOXKECTBA U JIOTHKA» BKIIIOYAET B
ceOs DJIEMEHTHl TCOPUU MHOKECTB M MaTeMaTHYECKOW JIOTUKH. TeopeTHKo-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpeiaraloT Hau0oJiee YHUBEPCATBHBIA SI3bIK, OOBEHUHSIONINI BCE pa3Jeibl



MaTeMaTUKU M €€ TMPWIOKEHUN, OHU CBS3bIBAIOT pa3Hble MaTeMaTHYECKUE
JUCHMIUIMHBL U WX TNPWIOKEHHs B eAuHoe 1enoe. [losTromy BakHO naTh
BO3MOXXKHOCTh OOy4Yaromiemycsi MOHHMaTh TEOPETUKO-MHOKECTBEHHBIH SI3BIK
COBPEMEHHOW MaTEMaTUKU U HCIOIb30BaTh €0 JJisi BBIPAXKEHUS CBOMX MBICIEH.
JpyruM BaXXHbIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpU3HATh
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
OpaBWJaM  TOCTPOCHHsSI  JOKa3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTaMU
MaTEeMaTHYECKON JIOTUKH CIIOCOOCTBYET PA3BUTHUIO JIOTMYECKOTO MBILIUICHUS
0Oy4Jaronuxcs, MO3BOJIIET UM CTPOUTHh CBOU PACCY’KJIEHUSI HA OCHOBE JIOTMYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yuebHOM Kypce «Anrebpa W Hadajga MAaTEMaTUYECKOTO aHaIN3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHMUS, KOTOPBIC MPHU3BAHBI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOEHMSI MOJIENEH peabHbIX
CUTyalluli, WCCJIENOBaHUS 3TUX MOJEJEH C MOMOLIbI0 ammnapara aareOpbl U
MaTEeMaTHUYECKOr0 aHalln3a, MHTEPIPETAlUN MOJyYEeHHBIX pe3yibTaToB. Takue
3aJJaHus BIUIETEHBI B KQXK/IBIM U3 pa3/ieloB MPOTpaMMbl, TOCKOJIBKY BECh MaTepHall
yu4e0OHOTo Kypca MIMPOKO HCTIONB3YeTCs ISl pelIeHHs] MPUKIaAHbIX 3anad. [Ipu
pEelIeHHH  peallbHbIX  NPAaKTHUECKUX  3ajady  oOydaroliuecs  pa3BUBAIOT
HAOJII0JaTEIbHOCTh, YMEHHE HaXOJAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThes,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh U KOHKPETU3UPOBATH  MPOOJIeMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB PEIICHHUS MPHUKIAIHBIX 3ajad
OpraHM3yeTCcsl B TpOIecCe HM3yueHHUsT BCEX TeM Y4eOHOro kKypca «Aunrebpa u
Hayajla MaTeMaTUYeCKOTO aHaJIN3ay.

Ha wusydenme ydeOHOro Kypca «AnreOpa W Havalla MaTEMaTHYECKOTO
aHanmu3a» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henenmo), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COJEPXAHUE OBYUYEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie yncia. OOBIKHOBEHHBIE W JICCSITUYHBIC APOOH, IMPOICHTHI,
OeckoHeuHble mnepuoanyeckue npodu. [lpuMeneHue apoOel W MPOILEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciell 3HAHUM U PeabHOM KU3HU.

JlelicTBuTEeNbHBIE YHWCIIA. PanvoHanbHbIE W UPPAUMOHAIBHBIE YHUCIIA.
ApudmMernueckue  omepanmuy ¢ JICWCTBUTEIBHBIMHA  dYuciIaMd.  Momyib
JEWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkEéHHbIC BBIYMCICHUS, TTPAaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUM.

Crenenb ¢ 1nenbIM IokazareneM. buHom Heroorona. HMcnosb3oBaHue
noaXosen (opMbl 3aMUCH JEHCTBUTEIBHBIX YUCEIT 1JI PEIICHUS MPAKTUYECKUX
3a/1a4 U MPEJCTABICHUS JaHHBIX.

Apudmernyeckuil KOpeHb HaTypajabHON CTEIICHH U €T0 CBOMCTRA.

CreneHb C palMOHAJIBHBIM TIOKa3aTeleM U €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm umncna. CpoiictBa norapudma. JleciTUuHblE M HaTypalbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TAHT€HC, KOTAHIM€HC YHMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YKCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa ¥ TOXJIECTBEHHbIE MpeoOpa3oBaHUsl. YpaBHEHUE, KOPECHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIEICTBUA. HepaBeHCTBO,
pellIeHNEe HEPABEHCTRA.

OCHOBHBIE METOJIbI PEIICHUS LEbIX U APOOHO-PAIIMOHAIBHBIX YPAaBHEHUN U
HEpPaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleleHne MHOrodsieHa Ha
MHOrO4JIeH ¢ ocratkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMU
kodpdunmentamu. Teopema Buera.

[IpeoOpazoBaHms YHCIIOBBIX BRIPAKEHUM, COACPIKAIIMX CTEIICHU U KOPHHU.

HppanmonaabHbie ypaBHEHHS. OcCHOBHBIE METOIbI peuieHust
UpparmoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHUs. OCHOBHBIE METOJbI PEIICHUS IMOKA3aTEIbHBIX

YPaBHCHUM.

[IpeoOpa3zoBaHue BhIpaXKEHH, COACPIKAITUX JTOTAPU(DMBI.

Jlorapudmmueckue ypaBHCHUS. OcHOBHBIC METOIbI perieHus
JorapupMHUYECKUX YPaBHCHHM.

OcHoBHbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TpUroHoMeTpuYeCKnX ypaBHEHUM.



Pemienne cucreM JMHEHWHBIX YpaBHEHHMM. Marpuiia CHUCTEMbl JIMHEHMHBIX
ypaBHeHMIl. OnpenenuTenab MaTpuilbl 2X2, €ro TeOMETPUUYECKUN CMBICT U
CBOICTBA, BBIYMCJIEHHE €r0 3HAYEHUs, NIPUMEHEHHE ONPEACIUTEN IS PEILICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpHUKIAgHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VccinenoBaHue MOCTPOEHHONM MOAENH C
ITIOMOIIBIO MATPHI] U ONIPEIEIIUTEIIEH.

[TocTtpoeHne mareMaTUYECKUX MOJEIEH PEAJTbHOW CHUTYAllMd C MOMOUIBIO
YPaBHEHUM W HEPABEHCTB. lIpuMeHeHHe ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/lad W3 Pa3IuyHbIX 00JlacTeld HayKu U peajbHOM
KU3HU.

DyHKIUHN U TPAPUKH

@OyHKIusA, crnocoObl 3anaHud (yHKUMU. B3auMHO oOpaTtHble (YHKUIHU.
Kommnosummst yukiuii. 'papuk  dyHkmum. DieMeHTapHble MpeoOpa3oBaHMUs
rpadukoB QyHKIIHIA.

OOnacTh ompeneiaeHus: ¥ MHOXKECTBO 3HaueHMi (pyHkumu. Hymm QyHkuum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIe M HeuéTHbIe pyHKUMU. [lepuognueckue
¢bynkuuu. IIpoMexyTkn MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MHUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaJpaTU4Has M JPOOHO-TMHENHAsT (PYHKIMHU. DJIEMEHTapHOE
UCCJIEIOBAHHUE U MTOCTPOEHUE UX IPaUKOB.

CreneHHast pyHKIMS C HATYpaJIbHBIM U II€JIbIM MoKa3areneM. E€ cBolicTBa u
rpaduk. CBoiicTBa M rpapuk KOpHS N-OM CTENEHM Kak (QYHKUUU OOpaTHOMN
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u norapudmMuueckas (PyHKIIMH, WX CBOMCTBA M TpaduKy.
Hcnonb3oBanue rpadpukoB GyHKUIMNA 151 peLICHUs] ypaBHEHU.

TpuroHomeTpuyeckas OKpPYKHOCTb, ONpPEIEJIEHUE TPUTOHOMETPUUYECKHUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCHMOCTH B PEAIbHBIX IMpPOLECCAX M  SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauvaja MaTeMaTH4ecKoro aHajaimsa

ITocmenoBaTeIbHOCTH, CIIOCOOBI 3aJlaHUs IIOCJIEIOBATSIbHOCTEH. MeTon
MaTeMaTU4ECKON WHIYKLUU. MOHOTOHHBIE U OTrpaHUYECHHbIE
NOCJIEOBATENBHOCTH. VICTOpHSI BO3HMKHOBEHHSI MAaTEMATHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuyeckas nporpeccuu. beckoneuHo yObiBaroias
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO yOBIBAIOIIEH IreOMEeTpUYECKON
MpOrpeccuu. JINHENHBIA U SKCIOHEHIHATBHBINA POCT. Yucno €. @opmyiia CI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTPECCUU JUIsl  PELIEHUs peajbHbIX —3a1ay
MPUKJIAJHOTO XapaKTepa.

HenpepoiBable ¢GyHKIMM U UX cBoilcTBa. Touku paspbiBa. ACUMITOTHI
rpajuxoB ¢yHkiuii. CBoicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron



MHTEPBAJIOB [JI1 PEUICHUS] HEpPaBEHCTB. lIpMMeHEHHE CBOWCTB HENPEPBIBHBIX
byHKIMI 1715 petieHus 3a1a4.

[lepBas u Bropas npousBoaHbie GyHKIMHA. OnpeneneHue, reOMETPUIECKUA 1
(bU3UYECKHUI CMBICI MPOU3BOAHOM. YpaBHEHHE KacaTeIbHON K rpaduKy QyHKIIUH.

[Ipown3BoiHbIE AJIEMEHTAPHBIX byHKIMA. ITpousBoHas CYMMBI,
MIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (DYHKITHH.

MHoskecTBa M JIOTHKA

MHoOx€eCTBO, omepanuMu HaJl MHOXECTBAMM W HMX CBOMCTBa. Jlnarpammbl
DOitnepa—Benna. IIpuMeHEHME TEOPETUKO-MHOXKECTBEHHOIO — armmapara i
ONMCAaHUSI PEAJbHBIX IPOIECCOB M SBJICHUM, MPU PEUICHUM 3aJad W3 JAPYTUX
y4€OHBIX MPEAMETOB.

OnpeneneHue, TeopemMa, CBOMCTBO MaTeMaTH4YECKOro OOBEKTa, CIEJCTBUE,
JI0Ka3aTeIbCTBO, PABHOCUJIBHBIC YPABHEHMUS.

11 KVIACC

Yuciaa v BBIYMCICHUA

Harypansubie u nensle uncina. [I[puMeHeHne MpU3HAKOB NEIMMOCTH LIEJBIX
yycen, HauOombIuid oOmuii aenutens (mamee — HOJl) m Hammenbinee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkiuaa 1uist pemeHus
3a/1a4 B LIEJIBIX YHUCIAX.

Kowmmnekcuple uwncna. AnreOpanyeckas W TPUTOHOMETpUYEcKass (HOpPMbI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApupMETHYECKHE Omnepaluu C KOMIUIEKCHBIMU
yuciamu. M3o0pakeHHMe KOMIUIEKCHBIX YMCENl Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu N-oi cTeneHu u3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMITJIEKCHBIX YHCEN IS PEIICHHs (PU3NUECKUX U TEOMETPUUYECKUX 3a]1ad.

YpaBHeHHS U HEPABEHCTBA

CucrteMa M COBOKYNHOCTh YPaBHEHHMM W HEPABEHCTB. PaBHOCWIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEW  TPUTOHOMETPUYECKUX  YpPaBHEHHH C  TOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PerieHrne TpuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHBIE ~METOJbl pEHICHUS TOKAa3aTeIbHbIX W  JIOrapu(PpMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPAIIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEUICHUS CHUCTEM U COBOKYIHOCTEW pallOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTEeIBHBIX U JOTapU(PMUYECKUX YPABHCHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IApAMETPAMHU.

[IpumeHenne  ypaBHEHUH, CHCTEM M HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 Pa3IMYHBIX O00JacTel HAyKW W pPealbHON
YKU3HH, HTHTEPITPETALMS IMOJTYYEHHBIX PE3YIBTATOB.

DyHKUMH U TPaPUKHU



I'paduk xommosuumu QyHkuuii. ['eomerpudeckue o00pa3bl ypaBHEHUH W
HEPaBEHCTB HAa KOOPJIWHATHOM ITUIOCKOCTH.

TpuronomeTtpudeckue QGyHKIINH, UX CBOWCTBA U TPaPHUKH.

['paduueckne Meroabl pelieHUst ypaBHEHUNW W HepaBeHCTB. ['paduueckue
METO/bI PEILLICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB GYHKIUNA [ HCCICAOBAHUS IPOIECCOB U
3aBHCHMOCTEH, KOTOpPBhIE€ BO3HUKAIOT MPH PEIICHUWW 3a7ad U3 JAPYTUX y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Hauana MaTeMaTH4eCcKOro aHaJIn3a

[IpumeHeHnne nMpou3BOJHON K HMCClIeOBaHUI0 (QYHKIUA HA MOHOTOHHOCTH U
KCTpeMyMbl.  HaxokneHue  HamOONbIIEr0o M HAMMEHBILIETO  3HAUYEHUH
HEIMpEePbIBHON (DYHKIMU HA OTPE3KE.

[IpuMeHeHnEe TPOU3BOJHOM ISl HAXOXKIACHUS HAWIYYIIEro pEUICHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACNICHHs CKOPOCTM M YCKOPEHHMs IHpolecca,
3aJIaHHOTO (HhOPMYJION WK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBOOOpa3HbIX. IlepBooOpa3HbIe
aneMeHTapHbIX QyHKIuMH. [IpaBuna Haxox1eHus epBOOOPa3HbIX.

WuTerpain. I'eoMeTpruuecKuii CMBICI HHTErpaia. Berauciienne onpeneséHHOro
uHTerpaina no gpopmyne Herotona-Jleionuna.

[IpumeHeHnne wHTErpana Uid HAXOXKICHUS IUIOMIAEeHd IUIOCKUX (GUryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Ipumepsl pemenuidt nuddepeHIralIbHbIX ypaBHEHUI. MartemaTtnyeckoe
MOJICJIMPOBAaHUE peajbHBIX TPOIECCOB € MOMOLIBI0 U depeHIIHNATBHBIX
YPaBHEHUM.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHA YYEBHOI'O
KYPCA «AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A»
(YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEI'O OBLIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaIaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON TIO3UITUU 00YJaIONIerocs Kak akTUBHOTO U
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOrO  OOWIIeCTBa,  MPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3UYHBIX CTPYKTYp, SIBICHUH,
IpoLeayp TpaxaaHCKOro oOmiecTBa (BbIOOPHI, OMNPOCHl M JIPYroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
(GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCUUCKON TPAKTAHCKOW MACHTHUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHICKOW MAaTEMAaTHKH, [IEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKONW MAaTE€MaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJIOrusX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUICKOTrO Hapojaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, TUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJIa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAsl JCTETHUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1ay, PEIICHHUH, PACCYKICHUH, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuYHbIX BUJIOB UCKYCCTBA;

5) pu3uvyecKoro BOCIUMTAHMS:

cOPMHPOBAHHOCTh YMEHHUS TMPUMEHSTh MaTEMaTUYeCKUE 3HaHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHE K
CBOEMY 3JI0POBbIO (3I0pOBOE THTAaHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUM U
OTIIbIXa, peryisipHas (u3nYecKass akKTHBHOCThH), (PHU3NYECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHUS:

FOTOBHOCTh K TpPYJy, OCO3HaHHWE IIEHHOCTU TPYAOJIOOUs, HHTEpEC K
pa3nuuHbIM  cdepaM  MPOGEeCCHOHAIIBHOW  JICSITEIbHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymelr mnpodeccnrn W Ppeannu30BBIBATH COOCTBEHHBIC JKHU3HEHHBIC TUIAHBI,
TOTOBHOCTh M CIHOCOOHOCTH K  MareMaTHUYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTUYECKOM  KYJIBTYpPhl, TOHUMAHUE BIIUSHUS
COITMATTbHO-?KOHOMHUYECKUX IPOIIECCOB Ha COCTOSTHHUE MPUPOIHON M COIMATBHOM
Cpeibl, 0OCO3HaHUE II100ATILHOTO XapaKkTepa dKOJIOTHYECKUX Tpo0IeM, OpUEHTALIUS
Ha TPUMEHEHHE MATEMATHUYEeCKUX 3HAHWUU IS pelieHus 3agady B 00JacTu
OKpY’)Karolel cpeibl, IJIAHUPOBAHUE TMOCTYNKOB W OLIEHKA HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PECHHS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAYKW U  OOIICCTBEHHOM  MPAKTUKH, TMOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(epbl 4YeOBEUeCKOM IesATEeIbHOCTH, 3TaroB €&
pa3BUTUA W 3HAYUMOCTH [UJI1 Pa3BUTHS LUBUJIW3ALAM, OBJIAJCHUE S3BIKOM
MaTE€MAaTUKM W MaTeMaTUYEeCKOW KYJIbTYpOM KakK CpEJCTBOM IIO3HAHUS MHpa,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUAYAJIbHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3zoBble 1ornueckue AecTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTEMAaTHYECKUX
OOBEKTOB, TIOHSATUW, OTHOIICHUH MEXAy TMOHATUSAMHU, (OPMYJIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK Kilaccu(uKaiuy,
OCHOBaHMsI /71 0000IIEHHS M CPABHEHHMSI, KPUTEPUHU TTPOBOIMUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (HOpMyIHpoBaTh W MPEOOpPa3OBbIBATH  CYXKICHUS:
YTBEPAUTEIbHbBIC U OTPUIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MAaTEMaTUUYECKUE 3aKOHOMEPHOCTH, B3AaMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOCHUSIX U YTBEPXKACHUSX, MpeiaraTh KpUTCPUU JUIs
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JieJaTh BBIBOJLI C UCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U
WHYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUN 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITEIBHO J10KA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUI
(IpsiMble U OT MPOTUBHOTO), BHICTPAUBATh aPIryMEHTAIIMIO, TPUBOUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CHoco0 pemieHuss ydyeOHOM 3aaaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIIUM C  Yy4ETOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOIPOCHI KaK HCCIEN0BATENIbCKMM MHCTPYMEHT IIO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHUBOpEYHE,  MpoOjeMmy,
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (hOpMHpOBATH THUIOTE3Y, aAprYMEHTHUPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJNUTH CAMOCTOSTEIbHO CIUIAHUPOBAHHBIM 3KCIIEPUMEHT, UCCIIEJOBaHHE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHUYeCKOTO 00BEKTa, SIBICHUS, MPoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOATENLHO (OPMYIUPOBATh OOOOIIEHUS W BBIBOJBI TIO pe3yibTaTam
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBAaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpOIECCa, a TaKXKe BBIIBUTAThH
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nnpopmanueii:

BBISBJIATH J1e(UUUTH MH(GOPMALMHU, JTaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOIPOC U JUIsl pElICHUs 3a/1a4H;

BbIOMpaTh HHPOPMAIMIO U3 UCTOYHUKOB PA3NUYHBIX TUIIOB, aHATH3UPOBATH,
CHUCTEeMaTHU3UpPOBaTh M HWHTEPIPETUPOBATh HHPOPMAIMIO PA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh HMH(OPMALINIO, MPEACTABIATh €€ B Pa3IMYHbIX (PopMmax,
WLTIOCTPUPOBATH TpaUUECcKH;

OLIEHUBATh HaAEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyITMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuUKaTHBHBIC YHHMBeEpPCaJbHbIE Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (OPMYIUPOBATH CYKJIEHUSI B COOTBETCTBUU C YCIOBUSMHU U
HeNsiMU  OOLIEHMSI, SICHO, TOYHO, T'PAaMOTHO BBIpa)XXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M IIMCbMEHHBIX TEKCTaX, aBaTh IOSCHEHUs IO XOAYy PEIICHUS 3a7auH,
KOMMEHTHPOBATH MOJTYYECHHBIN pE3yJIbTaT;

B X0Jie¢ 00CYXJEHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIAE€MOMl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJIEHHbIE Ha MOHMCK
pelIeHnsl, COINOCTABIIAThL CBOM CYXKICHUA C CYXIACHUSAMHU APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh Pa3jiM4yMe U CXOACTBO MO3UIMUN, B KOPPEKTHOH (opme
bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAKEHUS;

MIPEACTABIIATh PE3YJIbTAaThl PELUICHUS 3aJa4M, dKCIIEPUMEHTA, UCCIICIOBAHMS,
IpOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
pe3eHTalUH U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHbBIC YHHBepcaJbHbIe y4eOHbIe NeliCTBHSA
Camoopranusanms:



COCTaBJIATh IUIaH, AJITOPUTM PEILLEHUs 3a7aud, BBIOUpPATh CIOCOO pEelIeHUs ¢
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEHICHUI ¢ Y4ETOM HOBOU MH(pOpMAIIUH.

CaMOKOHTPOJIb, YIMOLMOHAJIBHBIN HHTEJICKT:

BJA/J€Th  HAaBBIKAMHU  IIO3HABATEJIBbHOW  pediekcuu Kak  OCO3HaHMs
COBEPIIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAJETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yibTaTa pelIeHUs
MaTeMaTUYECKOHN 3a4a4u;

IPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTbH [P PEUICHUU 3a/1ayH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JIAHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUAM, OOBACHITH TPUUUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3ysIbTaToOB AESITENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMmecTHasI 1eATEIBHOCTD:

MOHUMATh U HUCIOJIb30BaTh NMPEHMYILIECTBA KOMAHIHONW U WHANBUIYAJIbHON
paboThl mNpu pelleHHH Y4eOHbIX 3a7a4, NPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, TUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOM paboOThl, paclpenensirh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEcCC MU pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNIOBBIX (popmax paboTsl (00CyxaeHus, 0OMEH MHEHMHI,
«MO3TOBbIE€ IITYPMbl» M HWHBIE), BBINOJHATH CBOI 4YacThb pabOTBl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JIPYrMMH YJEHAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOEro BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
YYaCTHHKaMU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kjacce oOy4yaroNIMIiCSd TMOJYYUT CIEAYIOIIUE
MpPEIMETHBIE PE3yJbTAaThl TIO0 OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHaTU3ay:

Yucii1a v BBIYUCTICHUSA:

CBOOOJIHO OINEPUPOBATH MOHATUSIMU: PAIMOHAIBHOE YHUCIO, OECKOHEUHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATLHOE YHUCIO0, MHOXECTBA
paLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIIBHOTO YUCIIA;

OPUMEHSATh JpOOM W TPOIEHTHI IS PEIICHUS TPHUKIAAHBIX 3a7ad W3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSITh MPUOJIMKEHHBIC BHIYUCIICHHS, TTPABUIa OKPYTJICHUSI, IPUKUIKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOIHO ONEpUpPOBATh MOHSITUEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCIIOJIb30BATh MOAXOIALTYI0 (POPMY 3alMCU JEHCTBUTEIBHBIX YUCEI JIJIsl PEIICHUS
MPaKTUYECKUX 3a]a4 U MPEACTABICHUS TaHHbIX;

CBOOO/IHO ONEpPUPOBATH MOHATHEM: apU(PMETUUYECKUII KOPEHb HaTypalbHON
CTCIICHU;

CBOOOJTHO OIIEPUPOBATH IMOHATUEM: CTEIIEHb C PALIMOHAIBHBIM [TOKa3aTelIEM;

CcBOOOZIHO OMNEpUpPOBaTh TMOHATUSAMU: Jorapudm Yucna, ACCITUYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBI;

CBOOO/IHO ONEPHUPOBATh MOHATHSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YHUCIIOBOIO apTyMEHTA;

ONEpUPOBAaTh MOHATHIMU: APKCUHYC, aPKKOCHHYC M apKTAaHI'€HC YHCIOBOrO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

cBOOO/IHO OMNEpPUPOBATH MOHATUSAMHU: TOKIECTBO, YPaBHEHHE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPAaBHEHU-CIICICTBUSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh Pa3UYHbIE METOAbl PEUIEHUS pPAlMOHAIBHBIX M JPOOHO-
palMOHAIBHBIX yYPAaBHEHWI, NPUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPABEHCTB;

CBOOO/IHO OINEpPUPOBaTh MOHATHUSMU: MHOTOWIEH OT OJHON IEepEMEHHOM,
MHOTOWIEH ¢ UeNbIMA KO3(p(UIMEeHTaMi, KOPHU MHOTOWIEHA, MIPUMEHSTh
JIeJIEeHe MHOTOWIEHAa Ha MHOTOYJIEH C OCTaTKOM, Teopemy besy u Teopemy Buera
JUTSL peLIeHus 3a/1ay;

CcBOOOIHO OMNEpUpOBaTh MOHATHSAMH: CHCTEMa JIMHEHHBIX YpaBHEHHI,
MaTpula, ONpPEAEIUTENb MATpUlbl 2 X 2 M €ro I€OMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOMCTBA ONpeenuTeNs 2 X 2 Juisl BBIYMCICHHUS €ro 3HayeHwus,
OPUMEHATh ONPEACHUTENN JUIsl PEUIEHUsT CUCTEMbl JIMHEWHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJBHBIE CUTYallUN C TIOMOLIBIO CUCTEMBI JINHEWHBIX YPaBHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOIIBIO MATpPULl U ONPEACIUTEINIEH,
MHTEPHPETUPOBATH MIOJyYECHHBIN PE3YJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUI C KOpHAMM [UIsi MpeoOpa3oBaHUs
BBIPAKCHU,

BBITMOJIHATH MPE0OpPa30BaHUS YUCIOBBIX BBIPAXKEHUH, COAEpKAIINUX CTEIIEHU C
palMOHAIBHBIM [TOKA3aTeNIEM;

UCII0JIb30BaTh CBOICTBa aorapupmoB TSt npeoOpa3zoBaHus
Jaorapu(pMUYECKUX BbIPAKEHMUIA;

CBOOOJHO ONEPUPOBATH MOHSATUSMU: HPPALMOHAIBHBIE, IMOKa3aTebHbIE MU
Jorapu(pMHUUEcKre ypaBHEHUS, HAXOAUTh UX PELICHHS C ITOMOIIBIO PABHOCHIIbHBIX
NEPEXOJ0B MJIM OCYLIECTBIISAS IPOBEPKY KOPHEW;

MPUMEHSATH OCHOBHBIE TPUTOHOMETpUUECKHE (POPMYIIbI ISl MPpeoOpa3oBaHMs
TPUTOHOMETPUUYECKUX BBIPAKCHUI;



CBOOOJTHO ~ OMEpPUPOBATh TMOHITHEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
NPUMEHATh  HeoOxomumble  (OPMYIBI  JIJII  PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUII;

MOJICIMPOBATh pealibHbIE CHUTYyalldd Ha S3bIKE alreOpbl, COCTaBISAThH
BBIDOKEHUS, YpAaBHEHMs, HEPaBEHCTBA IO YCIOBUIO 3a/1aud, MCCIIEI0BaTh
MOCTPOCHHBIE MOJICIU C UCIIOJIb30BAHUEM amapara aireOpsl.

DOyHkuuu U rpapuku:

cBOOO/IHO OMEpUPOBATH MOHATUAMU: (PYHKIHSA, CIIOCOOBI 3aaHUs (YHKIIHH,
B3aMMHO OOpaTtHble (yHKIMM, Kommo3unus GyHKIOUN, rpaduk yHKIUH,
BBITIOJIHATH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB (PyHKITUI;

CcBOOOIHO OMEpPUPOBATH MOHIATUSIMH: OOJIACTH OMPEICICHUS U MHOXECTBO
3HaYeHUH QPYHKINUU, HYJIH QYHKIIHNHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOO/IHO ONEpUPOBATh MOHATUSMHU: YETHBIE M HEUETHBIE (PYHKIIHH,
nepuonyeckue (PyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIUH, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJIblliee M HauMEHbIee 3HaYeHHe (QYHKIUU Ha
IPOMEXKYTKE;

cBOOO/IHO OTEPUPOBATH MOHITHSIMH: CTETICHHAs (PYHKIUSA C HATypajIbHBIM U
HeJabIM TIoKa3zareneM, rpaguk CTeneHHOW (YHKIMH C HATypaJbHBIM U IIEJIBIM
nokasarenemM, rpauk KOpHs N-0il CTeneHHW Kak (PyHKUMH OOpaTHOW CTENEHU C
HATYpaJIbHBIM MTOKa3aTeleM;

ONEepPUPOBATh TOHITUSAMHM: JIMHEWHAs, KBaJpaTHYHAs U JPOOHO-TUHEHHAs
(bYHKIIH, BBITIONHATH JIEMEHTAPHOE UCCIIEIOBAHUE U IOCTPOCHHE UX TPaPUKOB;

CcBOOO/IHO OIEpUpPOBaTh MOHATUSAMU: IOKa3aTelbHas U Jorapudmuyeckas
byHKIIMMU, UX CBOMCTBA U rpadUKH, MCIOIH30BATh MX TPAaPUKHU IS PEIICHHUS
YPaBHEHMU;

cBOOOMHO OMEPHPOBaATh MOHATHUSAMHU: TPUTOHOMETPUYECKAs OKPY>KHOCTD,
orpesiesieHue TPUTOHOMETPUUECKUX (PYHKITUI YMCIOBOTO apryMEHTa;

UCIONB30BaTh TrpapuKd (QYHKUMA JJI1  MCCIEAOBaHUS MPOIECCOB U
3aBHCHUMOCTEN NpU pelIeHuH 3a7ad U3 APYTUX Y4eOHBIX MPEIMETOB U peaybHOM
KU3HU, BBIpAXXaTh (HOPMyJIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauajia MaTeMaTH4eCKOro aHAIM3a:

CcBOOOIHO OMNEpUpOBaTh MOHATHSAMH: apupMeTHdeckass U TreoMeTpuyecKas
mporpeccusi, 06CKOHEYHO yOBIBArOIIasi reOMETpUUecKasi MPOrpeccus, TMHEHHBINA U
OKCMOHEHIIUATBHBIA POCT, GOpMyJia CIOKHBIX MPOIIEHTOB, UIMETh MPEACTABICHUE
O KOHCTaHTE;

UCTIONIb30BaTh MPOTPECCUU IS PEUICHHs] PEabHBIX 3aad TMPUKIaTHOTO
XapaKkTepa;

cBOOO/IHO OMEPUPOBATH MOHATUSAMU: MOCIEA0BATEIHLHOCTD, CIIOCOOBI 3a/1aHuUs
MOCIIEIOBATEILHOCTEH, MOHOTOHHBIE M OTpPAaHMYEHHBIC IOCIIEI0BATEIHLHOCTH,
MOHUMAaTh OCHOBBI 3apOXKIAEHUS MAaTeMaTHUYEeCKOro aHald3a KakK aHaiu3a
OECKOHEUHO MaJIbIX;



CcBOOO/IHO OIIEPUPOBATh MOHATUSAMU: HENPEPBIBHBIE (PYHKIIMH, TOUKH pa3pblBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpadrka QPyHKINU;

cBOOOJHO OIMEpPUPOBATH MOHATHEM: (DYHKIIMS, HEMpepbIBHAS Ha OTPE3KeE,
IPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIUH J1JIs1 pEeLICHMs 3a/1a4;

CBOOO/IHO OIEpUPOBATh NOHATUAMM: II€pBasi U BTOpas IPOU3BOJIHBIE
byHKIMM, KacatenbHas K TpaduKy QyHKIIHIH,

BBIYUCIIATH MPOU3BOJHBIE CYMMBI, ITPOU3BEIACHUSA, YACTHOIO U KOMITO3HUIIMU
IByX (YHKIUH, 3HATH MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BAaTh T€OMETPUUECKUI M (PU3MUECKUN CMBICT IMPOU3BOIHON IS
peuieHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOJHO  ONEpUPOBATh  MOHATUSMU:  MHOXKECTBO,  OIEpaluud  HaJ
MHOXECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJisi OIMCaHUs PEAIbHBIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHN 33]1a4 U3 IPYTUX y4E€OHBIX MPEAMETOB;

CBOOOJHO OIEpUPOBATh NOHATHSMU: OIpPEACIICHHE, TEeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMICTBO MAaTEMAaTUYECKOIO O0OBEKTA, I0KA3aTENbCTBO, PABHOCUIIbHBIE
YPAaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenuss B 11 kJacce oOydaromuiicss MHOJYYUT CIEAYIOLIUE
IPEIMETHBIE PE3YJIbTAThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTro
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOIO aHaIU3a»:

Yucsia v BBIYMCJICHUSA:

cBOOOZIHO ONEpUpPOBAaTh MNOHATUSAMM: HATypaJlbHOE U IeJI0e YHCIIO,
MHOKE€CTBA HATypPaJbHBbIX W LEJBIX YUCEJ, UCIIOIb30BaTh IPU3HAKU JEIUMOCTU
uenbix yucen, HOJl n HOK nHaTypanbHbIX uncen uisl peleHus 3a1ad, NPUMEHATh
anroput™ EBKknuza;

CBOOO/IHO OIEpUpPOBaTh IOHATHEM OCTaTKa IO MOMAYJIO, 3alUChIBATh
HATypaJbHbIE YMCIIA B PA3JIMYHBIX IIO3UIIMOHHBIX CHCTEMAX CUMCIICHHUS,

CBOOO/IHO ONEpUPOBATH MOHATUSMU: KOMIUIEKCHOE YHCIO W MHOXECTBO
KOMILJIEKCHBIX YHMCEJ, MPEACTaBIATh KOMIUIEKCHBIE YMClia B anredpanvyeckol u
TPUTOHOMETPUUECKOU (hOpMe, BBIMOJIHATH apu(PMeTHUEeCKUue Onepaluu ¢ HUIMH U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:

CBOOOJHO ONEPUPOBATH MOHSATUSMU: HPPALMOHAIBHBIE, IMOKa3aTebHbIE MU
jgorapuMUYECKHEe HEpPaBEHCTBA, HAXOJUTh MX PEIICHUS C TMOMOUIBIO
PaBHOCHWIBHBIX ITEPEXOJIOB;

OCYILECTBIATH OTOOp KOpHEH TpHU pEHIeHUH TPUTOHOMETPHUUECKOIO
YpaBHEHUS;

CBOOOJTHO ONEPHUPOBATH TMOHSITHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO,
OPUMEHATh  HEOOXOAuMbIE  (OpPMyJbl Ul  PELICHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;



CBOOO/IHO OIEPUPOBATh IMOHATUSAMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBHSI, HAXOIAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPALMOHAIBHBIX, MIOKA3ATENbHBIX U
Jorapu(pMUUECKUX YpaBHEHUM U HEPABEHCTB;

pewiars palMOHAJIBHEIE, UppalOHaJIbHBIE, IIOKa3aTeJIbHBIE,
jJorapuMuyeckue ¥ TPUTOHOMETPUYECKHE YpaBHEHUS] M  HEPAaBEHCTBA,
CoZieprKalle MOYJIM U TapaMeTphl;

IPUMEHATH TpaduyecKue METOAbI IJIsl PEIICHHs] YpaBHEHUN U HEPaBEHCTB, a
TAK)Ke 3a/1a4 C apaMeTpaMu;

MOJIEJIMPOBATh pEalbHbIE CHUTyallUM Ha s3bIKe anreOpbl, COCTaBIAThH
BBIPAXKECHUS, YPAaBHEHMS, HEPABEHCTBA M HX CHCTEMBI II0 YCJIOBHIO 3aJayH,
UCCJIEIOBATh IOCTPOECHHBIE MOJIETM C HCIOJb30BAHMEM ammapara aiareopsl,
WHTEPHPETUPOBATH NIOJyYECHHBIN PE3yJIbTaT.

DOyHKUMHA U TPapuKu:

CTPOUTHh TIpaUKH KOMIIO3UIUH (PYHKIMA C TOMOILIBIO 3JIEMEHTAPHOIO
UCCJIEIOBAHUS U CBOWCTB KOMIIO3UIUU IBYX ()YHKIIHIA;

CTPOUTh TIE€OMETpUYECKHe oO0pa3bl ypaBHEHHMI W  HEpPaBEHCTB Ha
KOOPAMHATHOM IIJIOCKOCTH;

CBOOOIHO  ONEpUPOBAaTh MOHATHAMHU: TpadUKH  TPUTOHOMETPUUYECKHUX
byHKIM;

OpUMEHATh (YHKUMHU JUIsl MOJEIMPOBAHUS W UCCIENOBAHUSA PEANbHBIX
ITPOLIECCOB.

Havana maTeMaTH4eCcKOro aHaJm3a:

UCIOJIb30BaTh MPOU3BOAHYIO ISl UCCleA0BaHNs (YHKIIMU HAa MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOJUTh HAauOOJbIIEE U HAUMEHbIIIEEe 3HAUYCHUS (DYHKIIMM HETPEPHIBHOW Ha
OTpE3KE;

UCITIOJIB30BaTh TMPOU3BOJIHYIO U HAXOXKIACHUS HAWIYyYIIero peuieHus B
NPUKIAAHBIX, B TOM 4YHMCIE€ COLMAIbHO-3KOHOMHMYECKHMX, 3ajadax, I
ONpEJENEeHUs] CKOPOCTH W YCKOPEHHWs Tpoliecca, 3aJaHHOro (QopMyJIoNn WM
rpadukom;

cBOOOIHO  ONEpUpOBaTh MOHATHAMH: [EPBOOOpa3Hasi, ONpeAeTIEHHBIN
UHTETpaJl, HaXOJWUTh MEepBOOOpa3HbIC AIIEMEHTAapHbIX (YHKUUNH M BBIYUCIATH
uHTerpai no gopmyne Hetotona-Jlelonuna;

HAXOJUTh IJIOLIAIAHN MIIOCKUX (PUTYp U OOBEMBI TEJl C TOMOIIBIO UHTETPaa;

MMETh TMPEJCTABICHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUHM Ha NpUMEPE
coctaByieHus i hepeHITnaTbHBIX YPAaBHCHHUI;

pemarb MPUKIAAHbIE 33a4d, B TOM YHUCIIE COLMAIBHO-3KOHOMHUYECKOTO M
(bu3nUecKoro xapakrepa, CpeJICTBaMi MaTEMAaTHYECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne (undposBbie)
HaumeHoBaHue pa3jiejioB H TeM NPOrpPaMMbl Konrpoabubsie  IlpakTnyeckue
n/n Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
MHO0XeCTBO ACHCTBUTCILHBIX YHCEI. MHOIOYJICHEI. bubmnoreka IIOK
1 PanmonanbHble ypaBHEHUs U HepaBeHCTBA. CHCTEMBI 24 1 https://m.edso0o.ru/7f415b90
JIMHEWHBIX YPABHEHUHN
5 ®ynkuyu u rpaduku. Crenennas GyHKIUS C LETBIM 19 1 Bubmmorexa IIOK
HOKa3aTeeM https://m.edsoo.ru/7f415b90
3 Apudmerndeckuii KopeHb N-0if cTeneHH. 15 ! bubnmorexa IOK
VppalHOHATbHbIE YPABHEHS https://m.edsoo.ru/7f415b90
4 [MokasatenbHas Gpynkuus. [TokasaTenbHble 10 1 brbmiorexa LIOK
ypABHEHHS https://m.eds00.ru/7f415b90
5 Jlorapudmuueckas Qpynkuus. Jlorapupmuaeckue 18 i brbmiorexa LIOK
ypaBHeH™Ms https://m.eds00.ru/7f415b90
bu6anoreka LIOK
6 Tpuronomerpuveckre BRIpOKEHHS 1 yPaBHEHUS 22 1 https://m.eds00.ru/7£415b90
bubnunoreka LIOK
7 [TocnenoBarenbHOCTH U MPOTPECCUU 10 1 https://m.eds00.ru/7f415b90
8 HenpepsiBable pynkuuu. [IponszBoanas 20 1 bubmuoreka [IOK



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

https://m.edsoo.ru/7f415b90

[ToBTOpEeHME, 006001IIeHNE, CHCTEeMAaTH3allusl 3HAHUN

bubnunoreka LIOK
https://m.edsoo.ru/7f415b90
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https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne (undposbie)
HaumeHoBaHue pa3iesioB U TeM MPOrpPaMMbI Konrpoabnbsie IIpakruueckue
n/n Bcero odpa3oBaTebHbIE
padoThI padoTshI
pecypchl
! Uccnenosanue QyHKIHIA ¢ TOMOLIBIO 29 1 Bubnuorexa [OK
HPOH3BOHOIH https://m.edsoo.ru/7f415b90
bubnuoreka [{OK
2 IlepBooOpasHast u HHTErpal 12 1 https://m.eds00.ru/7f415h90
3 I'padMKu TPUTOHOMETPUIECKUX (DYHKIIUHA. 14 ! Brbmiorexa [IOK
TPUTrOHOMETPHUCCKIE HEPABCHCTBA https://m.edso0.ru/7f415b90
A VppannoHaibHbIe, TOKA3aTeIbHbIE 1 24 . Brbmiorexa [IOK
HOTapU(MITECKHe HEPABEHCTRA https://m.edso0o.ru/7f415b90
bubmmoteka [IOK
5 Kommiexchpie arciia 10 1 https://m.eds00.ru/7f415b90
bubnunorexa LIOK
6 Hatypanbuele 1 neneie qncna 10 1 https://m.edso0.ru/7f415h90
CucTeMBbI pallMOHATLHBIX, HPPAIIMOHATBHBIX bubmmoteka [JOK
7 NoKa3aTeIbHbIX U JIOTapu(pMUIECKUX 12 1 https://m.eds00.ru/7f415b90
ypaBHEHUN
but6mmoreka [IOK
8 3ajaun ¢ napameTpamu 16 1 https://m.edso00.ru/7f415b90
9 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3AIUS 16 2 bubmuoreka [JOK



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVI1 YYEHUKA

MaremaTuka: anredpa U Hayajga MaTeMaTHYECKOIO aHAJIN3a, TEOMETPHS.
Anrebpa u Havasia MaTremMaTuueckoro anaiausa, 10-11 kimaccel. Anumos 111LA.,
Konsarun F0.M., TkaueBa M.B. u npyrue. AKIIMOHEpHOE OOIIIECTBO
«3parensctBo «lIpocBemenue.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://skysmart.ru

https://www.yaklass.ru/

https://uchi.ru/



