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MNOACHUTEJBHASA 3AIINCKA

Y4aeOHsblil Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIIACTCS
OJHUM M3 HauOoJsiee 3HAUMMBIX B IPOrpaMMe€ CpPeJHEro o0Iero oOpa3oBaHMs,
IOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIBHYIO 0a3y Iis
U3YYEHHUs BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C JIpyroil CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBILIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca OOydaroIIMecs OBIIAJEBaOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (pOopMyIupyeT cBOU
JTOCTHXKEHHSI B MaTEMaTUUYECKOI (popMe.

VY4eOHblll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOI'o aHaJM3a 3aKJaJlbIBaeT
OCHOBY [IJIl YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHUIUH Pa3BUTUSI SKOHOMHUKHU U OOLIECTBEHHOMN YKU3HHU,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHMQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOM XU3HU. B TO ke Bpems OBJaJieHHE aOCTPAKTHBIMU U JIOTHYECKU
CTPOTMMHU KOHCTPYKIMSMHU ainreOpbl M MaTEeMaTHMUECKOrO aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JOKa3bIBATh
YTBEPKJIECHHSI C TIOMOILIBIO MHIAYKLUHUH U PacCyXAaTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000IlIeHHEe W KOHKPETH3allMI0, a0CTparupoBaHWE M aHAJIOTUI0, (opmMuUpyer
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone uzyuenus yueGHOro kypca «Anredbpa M Hayajla MaTeMaTH4YECKOTO
aHalln3a» 00ydYaroIuecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJIENIEW peaJbHbIX CUTYyallWi,
WHTEPHpPETAllMd  TOJYYCHHBIX  PEIIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAYKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

VY4eOHblil Kypc 00ianaeT 3HAYUTENbHBIM BOCIUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIM peanu3yercsd Kak 4Yepe3 Y4eOHbId Marepuas, CHOoCOOCTBYIOLIUN
(GOpMHPOBAHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 crneuuduxky ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed TMPOJOIKUTEIHPHOW KOHIIGHTpAIMd BHUMAHUSA,
CaMOCTOATEJIBHOCTH, AKKypPaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIH
pe3ynbTar.

B ocHoBe Mmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTH4eCKOIo
aHaJIn3a JIEKUT AESITEIbHOCTHBIN NPUHIUI 00yUYEHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIM3a» BbIIEJIEHBI CIEAYIOLUE COAECPKATEIBbHO-METOAUYECKUE TuHUMU: «YHucna
U BBIUUCIICHU», «DyHKINU U rpa@uku», «YpaBHEHUS U HEpaBeHCTBa», «Hauana
MaTeMaTU4ecKoro aHanusa», «MHoxkecTBa M JOoruka». Bce OCHOBHBIE



COJEPKATENbHO-METOANYECKHE JHHUM H3YyYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
Jpyr Ipyra U MOCTETIEHHO HACHIIIAsCh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJEp’KaHUE HECKOJBKMX MaTeMaTHYECKUX MAMCLUMILUIMH, TaKMX Kak aureopa,
TPUTOHOMETPHSI, MAaTEMaTHUYECKUI aHaIM3, TEOpUs MHOKECTB, MaTeMaTHUecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlapaToM, y HUX IOCIEI0BaTENbHO (popMupyeTcsa u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IIPU U3YYEHUH Y4eOHOTO Kypca, s
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(opMHUpOBaHNE HABBIKOB MCIOJIb30BAaHUS JECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMcia, YMEHHUE JeNaTh MNPUKHUJIKY, BBINOIHATH MNPUOIMKEHHBIC
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBbIE BbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBA HaTypaibHBIX, IIEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KaXxJoM M3 3TUX MHOXECTB paccMaTpUBalOTCA
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICYCHUE KOPHS HATYPaTbHOW CTETIEHH HA MHOYKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSMH MX NMPUMEHEHHS Ul PELICHUS Pa3iMuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJICJICH PEaNbHOTO MHUpPA, HIMPOKO HCIONB3YIOTCS 0000IIeHne U
KOHKPETH3aIHS.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbrate oOydarolluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  PEIICHUS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepKaimx mnapameTpsl. [lodydeHHblE yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO MTPOU3BOJHOM, IPU PELIEHUHM NPUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copepkarenbHas IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tel 1Mo  ¢opMmynaMm, NpeoOpa3oBaHUsl  PALMOHAJBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4arommxcs, GOpMHUPYIOTCS HaBBIKH JETYKTUBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33Ja4, HAIJIAIHO JEMOHCTPUPYET CBOM BO3MOMXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JJIOrapu(PMUUECKON U TPUTOHOMETPUUYECKUX (DYHKLIUNA, UX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEAMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMATHYECKUM aHAIU30M,
TaK W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oosnbllloe BHMUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMy 3aBUCUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeIbHON JTUHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, IIO3BOJISIIOIIMX BBIPAaXKaTh 3aBUCHMOCTHM MEXJy BEJIMYMHAMHU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Hauvana MareMaTHyecKoro aHaliu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPYyr KaK MATEMAaTHYECKHUX, TAK U MPHUKIAJHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CNOXHBIX (YHKLUMMA, OMpEeAeNsiTh HX HauOONbIIMNE W HAUMEHBIIUE
3HAYEHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TEl, HAXOAUTh CKOPOCTU W
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COIIMAJIbHO-D)KOHOMUYECKHX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMH MaTEMATHYECKOTO
aHanm3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



BBIJIAIONINXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHOW MaTeMaTUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIOMMNA BCE Pa3ieiibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTEeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolieMycss IOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOJIb30BaTh €0 JIJISi BBIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  JJIEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHIECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIHUPOBAHUS, KOTOPHIE MPHU3BAHbI
croco0CcTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyallMi, WCCIACAOBAHMS D3TUX MOJENEH C TOMOIIBIO ammapara anreOpbl H
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETCHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBbI, ITOCKOJIBKY BECh MaTepualn
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HaOJIOMATeIbHOCTh, YMEHHE HAXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlestenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3aj1a4
OpraHU3yeTCs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaJTU3a».

Ha wusyuenue ydeOHOro kypca «Anredbpa W Hadaja MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbsabie uynciaa. OOBIKHOBEHHBIE W JIECATUYHBIE JIPOOU, MPOIIEHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobGelt W MPOIEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACied 3HAHUHN U peanbHOM )KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue onepanuu ¢ JACUCTBUTENBbHBIMH  4YHMCIaMH.  Moayib
JEUCTBUTEILHOTO YHCIa U ero cBoicTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, TTPABUIIA
OKpYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUN.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Herotona. Hcenmonbe3oBaHue
noaxXosen (opMbl 3aMUCH JEHCTBUTEIBHBIX YUCEIT JJISI PEIICHUS MPAKTUYECKUX
3a7a4 ¥ MPEJACTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapupma. JleciTuuHble U HaTypasbHbIC
JorapupMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC,
aAPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIE YpaBHEHHUSI M ypaBHEHHUS-CIeACTBUA. HepaBeHCTBO,
pEILICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPABHEHHUUN U
HEpPABEHCTB. MHOroOWwIieHbl OT OJIHOW MepeMEHHOW. JleneHne MHOoroujieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIbBIMUA
ko3 unmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BRIPAKEHUHN, COJIEPIKAIINUX CTENIEHU M KOPHHU.

HNppaunonanbHbie ypaBHEHUSI. OCHOBHBIE METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[Tpeobpa3zoBanue BbIpaXEHH, COEPIKAIIUX JTOTAPUPMBI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemienne cuctem JIMHEWHBIX ypaBHEHHMHW. Marpuia CHCTEMBI JIMHEHWHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMU. lcciaegoBaHue NOCTPOEHHOW MOJENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

@OyHkuuu U rpadpuku

@®yHkus, crnocoObl 3amanus (yHKIuM. B3auMHO o0OpaTHble (YHKIMH.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[TpomexyTku 3HaKonocTosiHCTBa. YETHBIE U Heu€THBIC QyHKIMU. [lepronuueckue
byukiuu. IIpoMexxyTKu MOHOTOHHOCTH (GYHKIMU. MakCUMyMbl U MUHUMYMBI
dbynkuuu. Hanbospiiee  HauMeHblee 3HaueHus: QyHKIIMU HAa IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX TPaUKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

(DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauvana MmaTeMaTH4ecKOro aHajaimn3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTprUUecKas Mporpeccuu. beckoHeuHo yObIBaroias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
IIPOTrpeccruy. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyia Cl0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrpeccUMy JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOYKM pa3pbiBa. ACHMNTOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenennue, reOMETpUIECKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXecTBO, onepanuy HaJ MHOXECTBAMH M MX CBOMCTBA. JlnarpaMmsbl
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIE YPABHEHHS.

11 KITACC

Yucaa v BIYMCICHUSA

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moaysto, anroputma EBknnaa aist pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHru U3 KOMIUIEKCHOrO uMcia. [IpuMenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3HUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YpPaBHEHHH C  MOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEUICHUS CHCTEM M COBOKYIHOCTEM palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 Pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pelieHUs ypaBHEHM W HepaBeHCTB. ['paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpuMmeHeHre MPOU3BOJHOM K MCCIIEOBAaHUIO (YHKIMII HA MOHOTOHHOCTb U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3aJadax, JUIsl OIpPENENIEHHs CKOPOCTM W YCKOPEHHUs IIpolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuua.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
YPaBHCHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIE€HAa  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BAaHUE OTUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTHKEHUM HAyKH W JEATEIIBHOCTBIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aa4, PEUICHUM, pacCyKACHHUN, BOCOPUUMYHUBOCTb
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESTEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpPEC K
pasnuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKHh Kak c(epbl 4YeoBEUECKOM IeATEebHOCTH, 3TaroB ¢
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIUBUYAJIbHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBIIATh M XapaKTePHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATH, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHMSI, KpUTEPUU MTPOBOAMMOTO aHAIIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh M TPEOOpPa3OBBIBATh  CYKJICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JECIyKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

POBOJAUTH CAMOCTOSATEIBHO JTI0KA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, PUBOIUTE IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

BBIOMpaTh cmoco0 pemreHus ydeOHOM 3amaud  (CpaBHUBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

UCIIOJIB30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT IO3HAHUS,
dbopMyIMpOBaTh  BOMPOCH,  (UKCHPYIONIUE  MPOTUBOpEUYHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

MPOBOJAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIECIOBAHHE
10 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYEeCKOTO 00BEKTa, SBICHHS, TIpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
MPOBENEHHOTO  HAOMIOJIEHUS, HUCCIIEIOBAHUSA, OILIEHUBaTh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE MpOLECcCa, a TaKXKE BbIIBUTAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOPMALINHU, TAaHHBIX, HEOOXOAUMBIX JIJIi OTBETAa Ha
BOIIPOC U JIJISI PEILLICHUS 3a]1auu;

BBIOMpaTh MHPOPMAIINIO U3 UCTOYHUKOB PA3JIMYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABISIThL €€ B pa3duyHbIX ¢dopmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYITHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3a1auH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/ 00CYXXJIeHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY O00CYX1aeMOMl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMynIupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJICKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPU PEUICHUU 33]a4H,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTATOB JIEATEIIbHOCTH, HAXOUTh OIIHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl mpu pemeHur Y4eOHBIX 3a7ad, NTPUHUMATh I€JIb COBMECTHOU
NeSATEIbHOCTH, TJIAHUPOBATh OPTaHM3AIMI0O COBMECTHOW pabOThI, pacrpeneisTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JECHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH/[Ibl, OLICHHBAThH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy obOywenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MPEAMETHBIC PE3yJIbTaThl TIO OTACIBHBIM TeMaM pabouell mporpaMmbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHATIbHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOIEHTHI, HWPPANUMOHATBHOE YHCIO, MHOXECTBa
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOTKEHHBIC BIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIEPUPOBATH MMOHATUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHUCIIOBOI'O apTyMEHTA;

OIEpUpPOBaTh MOHATUAMH: APKCUHYC, aPKKOCUHYC M apKTAHI'€HC YHCIIOBOTO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS M YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX U JAPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JieJieHe MHOTOWIEHa Ha MHOTOYJIEH ¢ OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISl peLIEHUs 3a/1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPEIEIUTENN JUIsl PELIEHUST CUCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJIEJINPOBATh PEaJbHbIE CUTYallUH C OMOUIBIO CUCTEMBI JIMHEWHBIX YPABHEHUM,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IOMOIIBIO MaTpPUIl W OIpPEAEIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHM C KOpHSIMHU [IJIsi MpeoOpa3oBaHUs
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUN;

cBOOOIHO OMNEpUPOBATh MOHATUSAMU: HppAIMOHAIbHBIC, MOKa3aTeJIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPHUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IIOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alllapara anreopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpUPOBATh MOHATUSAMHU: 00JACTh ONPEEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeabIM TOKa3zareneM, rpapuk CcTeneHHOW (YHKUMHU C HATypalbHBIM U LEJIbIM
nokasaresieM, rpaguk KOpHs N-Oi CTeneHW Kak (PYHKIUH OOpaTHOM CTENEHu C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA M rpaduKH, HCIOJB30BATh MX TpaQUKHA IJIs PEIICHHS
YPaBHEHUH;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEH MpHU PEIIeHUH 3aJlay U3 JPYrHuX y4eOHBIX MPEIMETOB U pealbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIIasi T€OMETPUYECKas MPOTrPeCCHsi, TMHEUHBIN U
HKCMOHEHLIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIEeI0BATEIBHOCTEH, MOHOTOHHBIE M OTPAaHUYEHHBIC IOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSIMHU: HENPEPbIBHbIE (DPYHKLUMU, TOYKHU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 17151 peLIeHMs 3a/1a4;

CBOOO/IHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOJHBIE
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISTH MPOU3BOIHBIE CYMMBI, MIPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CcBOOOIHO OIEpPHpPOBaATh TMOHATHUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, JOKA3aTeIbCTBO, PABHOCUIIHLHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

CBOOOIHO OMNEpUpOBaTh TMOHSATUSIMHU: HATypalbHOE U LEJO0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIMOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl 1 HOK HaTypasibHBIX 4Mcen sl pelIeHus 3a1a4, IPUMEHSTh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPUUYECKOM (hopMe, BBINOJIHATh apu(PMETHUECKHUE OlEepallMi C HUMHU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAUUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKe U  TPUTOHOMETPUUECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHBIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M HMX CHUCTEMbI MO YCIOBUIO 3aJa4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIOJIH30BAaHUEM alllapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TE€OMETpPUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTPE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO [JII HAXOXKJICHHUS HAWIYYIIErO0 PEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUHAIbHO-D)KOHOMUYECKMX, 3ajJadax, s
OTIpEJICICHHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpaduKom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnuna;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJICTBAMUA MaTEeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuecTBo yacos
JuiekTpoHHbIE (U(POBBIE) 00pa3oBaTeIbHbIE Buabl gesiteJibHOCTH
Ne HaumeHoBaHue pecypesl 00y4YaIoIHXCS ¢
n/ pa3iesioB U TeM Beero KoHTposibH y4yeToM padouei
n NMpoOrpamMmbl bie padoThl MporpaMMbl
BOCIIUTAHUS
MHoecTBO bubnnorexa LHOK https://m.edsoo.ru/ JuddepeHnrpoBaHHbl
ACUCTBUTCIIbHBIX € 3a1aHUs: pelIeHue
yucesn. MHOTOUJICHBI. TEKCTOBBIX 33]1aY .
PanmonanpHbie 24 1 OGbscHeHKE BEIOOPA
ypaBHEHUS U apu(PMETHIECKOTO
HEpaBEHCTBA. JEHCTBUS JIIISt
CucremMbl TMHEHHBIX pelieHus,
YpaBHEHUU KOMMEHTHPOBaHUE
OyHKINH U bubnuoreka ITOK https://m.edsoo.ru/ X0J1a pelIeHHus ,
rpaduku. CreneHHas 12 1 MIOCTPOEHUE
(GyYHKIUS C LEeTBIM MaTEeMaTHYECKHX
MmoKa3aTelIeM MOJCTIEH,
ApudmeTnaeckuii bubnmnoreka [{OK https://m.edsoo.ru/ HaIpaBJIEHHBIX Ha
KOpeHb N-oi dhopmupoBaHue
CTETIEHH. 15 1 YMEHMM IPUMEHSATH
UppatmonansHble MaTeMaTHYeCKUe
YpaBHCHHUS 3HAHUS, TOTOBHOCTH K
IToxazarensHas 10 1 bubnuoreka IIOK https://m.edsoo.ru/ TpyAy, HHTEpeC K

byHKIHS.

pa3ianyHbIM chepam
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[Toka3arenbHble npodeccuoHaTBLHON
ypaBHEHUS JIeSITEIbHOCTH,
CBSI3aHHBIX C
MaTeMaTUKOU U ee
Jlorapudmuyeckas http://www.alleng.ru/edu/math1.htm NPUIIOKEHUAMH,

5 GbyHKIHS. 18 1 YMEHHUE COBEPILATH
Jlorapudmuyeckue OCO3HAHHBIN BBIOOD
YPaBHCHHA Oynymieii npodeccuu
TpuronomeTpuvecku http://www.alleng.ru/edu/math1.htm ¥ PeaTN30BBIBATh

6 € BBIPQKCHUS U 22 1 COOCTBEHHBIC
YPaBHCHUA JKU3HCHHBIC MJIaHBI.

7 [TocnenoBarenbHOCT 10 1 ['oToBHOCTE M
U ¥ TIPOTPECCUH CHOCOOHOCTh K
HemnpepoiBHbie https://www.bymath.net/studyguide/alg/sec/alg25.p MaTCMaTHICCKOMY

8 dyHKIMM. 20 1 hp caM000pa30BaHUIO Ha
TponsBoHas MPOTSKEHUU BCEH
ToBTOpEHME, http://www.alleng.ru/edu/math1.htm KUSHHI

9 00o01Ienue, 5 9
CUCTEMAaTH3AIIHS
3HAHUU

OBIIEE KOJIMYECTBO
YACOB I1O 136 10

[NPOTPAMME
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11 KJIACC

Ne
n/
n

HaunmMmeHoBaHue KoanuecTBO 4acoB

pa3/iesioB M TeM
NPOrpaMmblI

Bcero

dyeKkTpoHHbIe (LM POBbLIE)

KonTpoibH
o0pa3oBaTe/ibHbIE PeCypChl

ble padoThI

Buabl gesiteJibHOCTH 00y4YaKOIIMXCSH €
y4yeToM padoyeil MporpaMMbl
BOCITUTAHUSA

Hccnenosanne
KIUH C
dyH 29
IIOMOIIIBIO
MIPOU3BOAHOMN

https://www.bymath.net/studyguide/alg

1 [sec/alg25.php

HuddepenunrpoBanHble 3a1aHUS:
pelieHne TeKCTOBbIX 3a1a4 . OObsicHeHne
BBIOOpa apH(PMETUIECKOTO ICHCTBUS 115
peleHus, KOMMEHTHPOBaHHE X0a
peLIeHus , TOCTPOSHHE MaTeMaTHUECKIX
Mojesel, HalpaBJICHHbBIX Ha
(dbopMupoBaHUEe yMEHHI IPUMEHSTH
MaTeMaTUYeCKUe 3HAHHS, TOTOBHOCTh K
TPYAY, HHTEpPEC K pa3IinyHbIM cepam
po(heCcCUOHATTLHOM IS TEIILHOCTH,
CBSI3aHHBIX C MAaTEMAaTHKOH H ee
NPUJIOKECHUSMHU, YMEHHE COBEpPIIATh
0CO3HaHHBIH BbIOOp OyaymIeit npodeccun
U pealn30BbIBaTh COOCTBEHHbBIE
KHU3HEHHbIE TU1aHbl. ['0TOBHOCTh U
CMOCOOHOCTh K MAaTEeMaTHYECKOMY
caM000pa30BaHUIO Ha MPOTSHKEHUU BCel
KHU3HA

[lepBooGpasnas u
UHTErpal

12

http://www.alleng.ru/edu/mathl.htm

HuddepennmpoBanHblie 3aaHNS:
perieHue TeKCTOBbIX 3aaad . OObICHeHHE
BbIOOpA aprPMETHUECKOTO ACUCTBUS IS
pelieHusi, KOMMEHTUPOBaHUE X0/1a
peuieHus , TOCTPOCHUE MaTeEMaTHYECKUX
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MOJIEJIECH, HAIIPaBJICHHBIX Ha
(dbopMupoBaHUE yMEHHI IPUMEHSThH
MaTeMaTHYECKUe 3HAHHS, TOTOBHOCTh K
TPYyIy, HHTEpEC K Pa3IMYHbIM chepam
npodeccHoHaNbHON IeATEIBHOCTH,
CBSI3aHHBIX C MaTEMaTHUKOM U ¢
IMPUITOKCHUAMU, YMCHUC COBCPIIATH
OCO3HaHHBIHN BBIOOp Oyaymieil mpodeccuu
" pCaJIM30BbIBATH coOCTBEHHEBIE
JKU3HEHHBIE TUIaHbI. [ 0OTOBHOCTE H
CIIOCOOHOCTh K MaTeMaTU4eCKOMY
caM000pa30BaHMIO Ha MPOTSHKCHUH BCEH
KHU3HU

['paduku
TPUTOHOMETPUUYECKH
X (PYHKIIHIA.
Tpuronomerpuueck
W€ HEPaBEHCTBA

14

1

http://www.alleng.ru/edu/math1.htm

HuddeperunrpoBanHbIe 3a1aHUS:
pelieHne TeKCTOBbIX 3a1a4 . OO0bsicHeHne
BBIOOpA apu(PMETUUECKOTO JECHCTBUS JITIS
pelieHs, KOMMEHTHPOBaHHE X0a
pelLIeHNs , TOCTPOCHUE MaTEMATHYECKUX
MoJieJIel, HalpaBJIEHHBIX Ha
(hopMupoBaHHE yMEHUU MPUMEHSThH
MaTeMaTHYeCKue 3HaHUs, TOTOBHOCTh K
TPYAY, HUHTEPEC K pa3InyHbIM cepam
poeCCHOHATIEHOMN A TEIbHOCTH,
CBSI3aHHBIX C MAaTEMAaTHKOH H ee
MIPHUIIOKEHHUSIMH, YMEHHE COBEPIIATh
OCO3HaHHBIH BeIOOp Oyay1iei mpodeccun
U peasln30BbIBaTh COOCTBEHHBIE
KHU3HEHHbIE TUIaHbl. ['0TOBHOCTh U
CMOCOOHOCTh K MaTEeMaTHYECKOMY




Hppanuonanbusle,
IIOKa3aTeNbHbIE U 24
JorapupmMuyecKue

HCPAaBCHCTBA

https://www.bymath.net/studyqu

ide/alg/sec/alg18.php

camM000pa30BaHUIO HA MPOTSHKEHUH BCEH
KU3ZHU

JuddepeHnrpoBaHHbIe 3a1aHUS:
pelIeHne TeKCTOBBIX 3a1a4 . OObsCHeHUEe
BBIOOpPA apH(PMETHYECKOTO JEHCTBHS IS
pelIeHUs, KOMMEHTHPOBAHUE X014
pelIeH s , TOCTPOCHUE MaTeMaTHYECKIX
MOJIEJIEH, HAIIPaBJICHHBIX Ha
(dbopMupOoBaHUE yMEHHIA IPUMECHSTh
MaTeMaTUYeCKHe 3HAHHS, TOTOBHOCTh K
TPYyIy, HHTEpEC K Pa3IMYHbIM chepam
npodeccHoHaIbHON AEATEIBLHOCTH,
CBSI3aHHBIX C MaTEeMaTHKOI U ee
NPUIOKEHUSMH, YMCHHUE COBEPILATh
OCO3HAHHBIH BBIOOp Oyaymieil mpodeccun
¥ peasln30BBIBaTh COOCTBEHHBIE
KM3HEHHBIC TUIaHbl. [ OTOBHOCTH |
CMOCOOHOCTh K MAaTEeMaTHYECKOMY
caM000pa30BaHMIO Ha MPOTSHKEHUH BCEH
KHU3HU

Komrmiekcurie
10

qucia

JuddepenurpoBaHHbIe 3aJaHUS:
pelieHue TeKCTOBbIX 3a1ad . OObsICHEHUE
BBIOOpa apu(PMETHIECKOTO JECHCTBUS TS
perieHusi, KOMMEHTUPOBAHUE X0/1a
pelieHus , TOCTPOCHUE MaTeMaTHIECKUX
MoJIeJIel, HalpaBJIEHHBIX Ha
(hopMupoBaHHE yMEHUU MPUMEHSThH
MaTeMaTUYeCKUe 3HaHUs, TOTOBHOCTh K
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Harypasbnsie n
LieJIbIe YUCIIa

10

http://www.alleng.ru/edu/math1.htm

TPYIy, HHTEpPEC K Pa3IMYHbIM chepam
poeCCUOHATBHOMN I TEITLHOCTH,
CBSI3aHHBIX C MAaTEMATHUKOH W ee
NPUIIOKCHUSIMHU, YMCHUE COBEPIIATh
OCO3HaAHHBIN BBIOOp OyayIiei npodeccun
U peasln30BbIBaTh COOCTBEHHBIE
’KM3HCHHBIC TUIaHbl. [ OTOBHOCTH |
CIOCOOHOCTh K MaTEeMaTHYECKOMY
camMo00pa30BaHUIO HA POTSHKEHUH BCEH
KHU3HU

JuddepeHnrpoBaHHbIe 3a1aHUS:
peleHne TeKCTOBBIX 3a/1a4 . OObscHEeHHe
BbIOOpa apu(PMETHUECKOT0 IeHCTBUS 11
peleHus, KOMMEHTHPOBaHHE X0a
pelIeHs , TOCTPOCHNE MaTeMaTHYECKIX
MOJIEJIEH, HAIIPaBJICHHBIX Ha
(dopMHEpOBaHHE YMEHUH MPUMEHSTH
MaTeMaTHYeCKue 3HaHUs, TOTOBHOCTh K
TPYAY, UHTEpPEC K pa3IMyHbIM chepam
npodecCHOHAIBHOM 1A TeNTbHOCTH,
CBSI3aHHBIX C MAaTE€MaTHUKOH U ee
NPUJIOKECHUSIMHU, YMEHHE COBEpPIIATh
OCO3HaHHBII BBIOOp OyayIien nmpodeccun
Y pean30BbIBaTh COOCTBEHHBIC
KU3HEHHBIC TUTaHBL. [ 0TOBHOCTh 1
CIIOCOOHOCTh K MaTeMaTHYECKOMY
camM000pa30BaHUIO HAa IPOTSKEHUH BCei
KHU3HU




Cucremsbl
parroHaTbHBIX,
UPPaAIUOHATIEHBIX 12
IIOKa3aTeNIbHbIX U
norapuGpMUIEeCKUX

YpaBHEHUU
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A 16
napaMeTpamMu
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HuddepenurpoBanHbIe 3a1aHUS:
pelieHne TeKCTOBBIX 3a1a4 . OObsicHEeHUe
BBIOOpPA apH(PMETHYECKOTO JEHCTBHS IS
pelieHns;, KOMMEHTHPOBaHHE X0J1a
pelIeHus , IOCTPOSHHE MaTeMaTHUECKIX
MOJIEJICH, HAaIIPaBJICHHBIX Ha
(dbopmMupoBaHUE YMEHHUU IPUMEHSTH
MaTeMaTHYeCKUe 3HaHUS, TOTOBHOCTH K
TPYAY, HUHTEpPEC K pa3InyHbIM cepam
po(heCCUOHATTLHOM e TeILHOCTH,
CBSI3aHHBIX C MaTEeMaTHKOI U ee
NPUIOKCHUSMH, YMEHHUE COBEPILATh
OCO3HAaHHBII BBIOOp Oyay1ieii mpodeccun
Y peaJn30BbIBaTh COOCTBEHHBIE
KU3HEHHBIC TUTaHbL. [ OTOBHOCTh U
CIIOCOOHOCTh K MaTeMaTUYECKOMY
€caM000pa30BaHUIO Ha MPOTSKEHUH BCEH
KU3HH

JuddepenurpoBaHHbIe 3aJaHUS:
peleHne TeKCTOBBIX 3a/1a4 . OObsCHEHHe
BbIOOpa apr(PMETHIECKOT0 IeHCTBUS IS
peleHus, KOMMEHTHPOBaHHE X0a
pelIeHwus , TOCTPOCHNE MaTeMaTHYECKIX
MOJIEJIEH, HallpaBJICHHBIX HA
dbopMHEpOBaHUE YMEHUH MPUMEHSTH
MaTeMaTHYeCKHe 3HAHHS, TOTOBHOCTH K
TpYAy, UHTEPEC K pa3IudHbIM chepam
npodeccuoHaIbHOM 1S TeTbHOCTH,
CBSI3aHHBIX C MaTEMAaTHUKOU U ee




NPUIIOKECHUSMH, YMEHHE COBEpPIIATh
OCO3HaAHHBIN BRIOOpP OymyIiei npodeccun
U pealln30BbIBATH COOCTBEHHbBIE
KMU3HCHHBIC TUTaHbL. ['0TOBHOCTh U
CIOCOOHOCTh K MaTeMaTHYECKOMY
camM000pa30BaHUIO HA IPOTSHKEHUH BCEH
KU3HU

IToBTOpEHuME,
o0o01Ienue,
cUCTEeMaTH3aIus
3HAHUM

OBIIEE KOJIMYECTBO
YACOB I1O0
I[TPOT'PAMME
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JuddepeHnmpoBaHHBIC 3aaHKS:
pelieHne TeKCTOBbIX 3ana4 . OObsicHeHne
BBIOOpPA apHU(PMETHYECKOTO JEHCTBHS IS
penIeHus, KOMMEHTHPOBAHUE XO/a
pelIeHus , TOCTPOSHHE MaTeMaTHUECKIX
Mojesel, HalpaBJICHHbBIX Ha
(hopMupOBaHHE yMEHUU PUMCHSTH
MaTEMAaTU4YCCKUEC 3HaHUA, TOTOBHOCTD K
TPYAY, UHTEPEC K pa3InYHBIM chepam
poeCCUOHATILHOMN A TEIBbHOCTH,
CBSI3aHHBIX C MAaTE€MaTHUKOH U ee
NPUIOKEHUSMH, YMEHHE COBEpIIaTh
0CO3HaHHBIH BbIOOp OyaymIeit npodeccun
U pealn30BbIBaTh COOCTBEHHbBIE
JKU3HEHHBIE TUIaHbl. | OTOBHOCTE M
CIIOCOOHOCTh K MaT€MaTHYECKOMY
camM000pa30BaHUIO Ha MPOTSHKEHUU BCer
KHU3HU










