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MNOACHUTEJBHASA 3AIINCKA

VYueOHbIit Kypc «Anredpa W Hadajga MaTeMaTHMYECKOTO aHAIMU3a» SBISIETCS
OJHUM U3 Haubojiee 3HAYMMBIX B MPOTpaMMe CpelHero oodumero odpa3oBaHus,
MOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEeUMBAaEeT MHCTPYMEHTAIbHYIO 0a3y majs
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JOTMYECKOe U abCTPaKTHOE MBIIIICHHE 00yYaroluXcsi Ha ypOBHE, HEOOXOIUMOM
JUI. OCBOCHUS MH(POPMATUKHU, OOIIECTBO3HAHUS, UCTOPHUHU, CIIOBECHOCTU U APYTUX
IUCUMIUIMH. B pamkax JaHHOTO ydeOHOro Kypca oOydaromiyecs OBIIAJEBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (opMmyiupyeT cBou
JOCTHKEHHSI B MAaTEeMaTH4IeCcKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX HH(PPOBBIX W KOMIIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHMSMHU anreOpbl M MaTEeMaTHMUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, HMCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHOro kypca «Asnrebpa u Hadaja MaTeMaTHYECKOTO
aHaM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbIii Kypc 00anaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBId MaTepuaj, CHOoCOOCTBYIOIIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NESTENIbHOCTH, TpeOyIoleld MPOJOJIKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IIOJYYCHHBIH
pe3yInbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadalaM MaTeMaTHYeCKOTrO
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYeHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIN3a» BBIIEJICHBI CIEAYIONINE COepKaTeIbHO-METOAMUecKue JIHUM: «Yucna
U BBIUMCICHUS», «DyHKIMU U TpaduKkn», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTHYeCKOro aHanusa», «MHOXecTBa M JIOTMKa». Bce OCHOBHBIE



COJEPKATENbHO-METOANUECKUE JIMHUM HU3YyYaloTCs Ha MPOTSHDKEHUU JABYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIH KypC SIBISIETCS WHTEIPATUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJEp’KaHUE HECKOJBKMX MaTeMaTHYECKUX MAMCLUMILUIMH, TaKMX Kak aureopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIllapaToM, Yy HUX MOCJIEI0BaTENbHO (pOopMUpYyETCs U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEabHOM
CUTyalluH, IPUMEHSATh 3HAHUS, MOJIYYEHHbIE IPU U3YYEHUU y4yeOHOro Kypca, JUis
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111ero 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0cOo0O€ BHUMaHuE  yHelsieTcss  (OPMUPOBAHUIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHHUE JeNaThb NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBbIE BbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarolIMMCs MHOKECTBAa HATypalbHBIX, IIENbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJbIX 4YHUCEN, O0COOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE OMEpalny, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSIMH MX HPUMEHEHUS ISl PElICHUs] pa3IuYHbIX 3ajad
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

Jluaust «YpaBHEHHUS U HEPABEHCTBA» pEAIU3yeTCs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte OOydaroluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  pEIICHUS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKA3aTEeNbHbIX, JOTapUPMUUYECKUX H
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepKaimmx mnapameTpol. [lodydeHHbIE yMEHHS IIHMPOKO HCHOJB3YIOTCS MpH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO NTPOU3BOJHON, IPU PELIEHUH NPUKIATHBIX



3a]a4 W 3a7]a4 Ha HaXOXKJIEHHE HAaWOOJBIINX M HaUMEHBIINX 3HAYEHUN (QYHKIIHU.
Jannast copep:karenbHas TMHUS BKIIOYaeT B ceOs Takke (OpMUPOBaHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmynam, mpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX CTerneHu W Jorapudmsl. brarogaps uzyudeHuio anreOpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJIE€ PAaBEHCTB M HEpaBEHCTB. AureOpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYyTMMH JIMHUSMU y4yeOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
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 (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (OpMyJaMu 3aBUCUMOCTH MEXIY
pa3NUYHBIMU BEJIMYMHAMH, MCCIIEOBAaTh MOJYyYEHHbIE (QYHKIHH, CTPOUTh HX
rpaduku. Martepuan 3Toi coaep:KaTeITbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJISIOIIMX BbIPAXAaThb 3aBUCUMOCTH MEXKIy BEIUYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTHIO  aJTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Hauvana MareMaTHyecKoro aHaliu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPYyTI KaK MAaT€MAaTHYECKHUX, TAK U MPHUKJIAJHBIX 3a]ad,
JOCTYIIHBIX 00ydYaromuMcs, Tak KaK y HUX MOSBISETCS BO3MOXXHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUSI MaTeMaTHYECKUX MOJENIEd peajbHbIX CHUTyaluu,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMUYECKUX, 3aa4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTUYECKOTO
aHanm3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIICHUS, (OPMUPOBAHUIO YMEHMI PAaCIO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



BBIIAIOLIMXCSI PE3ysbTaTaX, MOJYYEHHBIX B XOJE€ pa3BUTUS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkarenpHO-MeTOAUYECKasl TUHUS «MHOXKECTBa M JIOTMKa» BKIIIOYAET B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4eCKOoW JOTUkH. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpe[iaraioT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKU M €€ NPWIOKEHUH, OHU CBA3BIBAIOT pPa3HbIE MaTEMaTUYECKHE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMAaTUKH U HCIIOJIb30BAaTh €T0 IS BBIPAKEHUS CBOMX MBICIEH.
JpyruM BaXXHbIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJIeAyeT IpU3HaTh
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OIpPEACIEHHBIM
npaBuWiaM  I[OCTPOCHMsI  JIOKa3aTeJIbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHUIO JIOTUYECKOTO MBIIICHUS
0Oy4aronnxcs, NO3BOJISIET UM CTPOUTH CBOM PACCYKJICHHSI HA OCHOBE JIOTUYECKHUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBILIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOIO MOJEIMPOBAHUS, KOTOPHIE NPHU3BAHbI
cocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOEHHUS MOJENEH peasbHbIX
CUTYyalluii, MCCIEAOBAHMS 3TUX MOJENEH C IMOMOUIbIO ammapara ajiredpbl U
MaTE€MaTUYECKOr0 aHaliM3a, WHTEPHpPETAlMH MOJYyYEHHBIX pe3yibTaToB. Takue
3a/1aHUs BILUIETEHBI B KaXK/IbIi U3 pa3AesioB IPOrpaMMBbl, TOCKOJIbKY BECh MaTepUall
y4e0HOro Kypca IIMPOKO HCHOJB3YEeTCs JJsl pelleHUs NpUKIagHbIX 3adad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HAOJIOAATEeIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCHl,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesitenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHUS TPHUKIAJHBIX 3a7ad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa u Hadyana
MaTEMaTUYECKOrO aHaJTU3a».

Ha wu3yuenune yueOHOro kypca «AnreOpa M Hayajla MaTeMaTHYE€CKOTO
aHaJn3a» OTBOAMTCS — 136 yacoB (4 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUYEHUA

Yuciaa v BBIYMCICHUA

PanmonaneHple ymcia. OOBIKHOBEHHBIE U JAECSATUYHBIE JPOOU, MPOLIEHTHI,
OeckoHeuHble mepuoanueckue npodu. I[lpumenenue npobeit W MPOIEHTOB IS
peleHns NPUKIaaHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PEaIbHOM KU3HH.

JleiicTBUTENpHBIE 4YMCIA. PanuoHanbHBIE M MPPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepanMu € JICWCTBUTEIbHBIMU  yHclIaMd.  Moayib
JNEHCTBUTENBHOTO YKciaa U ero cBoicTBa. [IpuOmmkEHHbIE BBIYUCIIECHUS, ITpaBUIIa
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTAaTa BIYMCICHHMN.

Crenenp ¢ uenelM mnokaszarenemM. buHoMm Herorona. HMcnosb3zoBanue
HOJXOAIIEeH (POPMBI 3alIMCH IEHCTBUTEIBHBIX YNCEN ISl PELLICHUS TPAKTUYECKUX
3a]1a4 ¥ NPEJCTABICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HaTYpaJIbHOM CTENEHU U €ro CBOMCTBA.

CreneHp C palMOHAJIbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapugm uymcna. CpoiictBa norapupma. JlecaTnyHble U HaTypajbHbIE
JorapupMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOIO aprymeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YMCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHeHUs. PaBHOCUIIBHBIE ypaBHEHUS W ypaBHEHHUs-CIEACTBUA. HepaBeHCTBO,
pelIeHre HEPaBEHCTBA.

OCHOBHBIE METObI PEIICHUS LETbIX U IPOOHO-PAIMOHATIBHBIX YPABHEHUN U
HEPAaBEHCTB. MHOTOYIECHbl OT OJHOW MNEpPEeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOIOYJIEH C ocTatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMU
koapurmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCHOBBIX BBIPAXKEHUMN, COIEPKAIINX CTENIEHU U KOPHH.

HppanmonanbHbie YpaBHEHHS. OcHOBHBIE METOBI peLeHus
UPPALMOHAIBHBIX YPaBHEHUIA.

[Toka3aTtenbHble ypaBHEHHS. OCHOBHBIE METOJBI PEIICHUS IMOKA3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAITUX JTOTapru(MBbI.

Jlorapudmuueckue ypaBHEHHUS. OcHOBHBIE METO/IbI perieHus
Jorapu(pMUUECKUX YpaBHEHHIA.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPHUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPaBHEHUA.
Pemienne cucrem JIMHEWHBIX ypaBHEHMH. Marpuua CUCTEMBI JIMHEWHBIX
ypaBHeHMIl. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKUN CMBICT U



CBOMCTBA, BBIYMCIIEHUE €r0 3HAYEHHUs, IPUMEHEHUE ONPENETUTENS JUIsl PELICHUS
CUCTEMBI JIMHEWHBIX ypaBHEHUM. PelleHne nNpuKIagHbIX 3a4ad € ITOMOLIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHHMU. lccrnenoBanume TMOCTPOEHHOM MOJENU C
MTOMOIIBIO MaTPHI] U OTIPECTUTEIICH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN PEeanbHOM CUTyallUH C ITOMOUIBIO
YPaBHEHUM W HEPABEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
KU3HU.

DOyHKUMH U TPaPUKH

OyHkIus, crnocodbl 3amaHus (QyHkiuu. B3auMHO o00patHble (QYHKIUU.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMeHTapHble MpeoOpa3oBaHUs
rpaguKoB QyHKIIHIA.

OO6nacTb ompeneneHuss U MHOKeCTBO 3HaueHud Gynkumu. Hymu yskium.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe (pyHKIMU. [lepuonnyeckue
¢yskuuu. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIUMU. MakKCUMyMbl U MUHUMYMBI
¢bynkunu. Hanboupliee 1 HauMeHblIee 3HaYeHus1 QYHKIMK HAa POMEXKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JpOOHO-TIMHEWHasT (PYHKUMU. DJIEMEHTapHOE
UCCJIEIOBaHUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHas (pyHKLHS C HaTypaJdbHBIM M LENbIM NoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa M rpapuk KOpHS N-OM CTENEeHM Kak (YHKUUHU OOpaTHOU
CTENIEHU C HaTypaJbHBIM [MOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas (GyHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 151 pelIeHUs] ypaBHEHUH.

TpuroHomeTpruyeckass OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(yHKUIHNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIIbHBIE 3aBUCMMOCTHM B peaJbHBIX MpoOIeccax M SBICHUSX.
['paduiku peasbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHaJIn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUs IOCJIEAOBATEIbLHOCTEH. MeTon
MaTeMaTUYEeCKON MHIYKIWU. MoOHOTOHHBIE U OTrpaHUYECHHbIC
nocyen0BaTeIbHOCTH. MICTOpHsT BOSHMKHOBEHUSI MAaTeMAaTHYECKOTO aHajiu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckast 1 reoMeTpruecKas mporpeccud. beckoHeuHo yObIBaromast
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpUYecKon
nporpeccuu. JIMHEMHbIA U SKCITOHEHIMAIBbHBIN pocT. Yucno €. PopMyJia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrpeccUy JUIsl PELIEHUs pealbHbIX —3aaady
IPUKJIAJHOIO XapaKTepa.

HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOYKH pa3pbiBa. ACHUMITOTHI
rpadukoB ¢yHkumii. CBoHcTBa (QYHKIMA HENPEpPHIBHBIX Ha OTpe3ke. Meton



UHTEPBAJIOB Ui pEUICHUs HepaBeHCTB. [IpuMeHeHne CBOWCTB HENMPEPHIBHBIX
byHKIM 1715 penieHus 3aa4.

[lepBas u BTOpas npousBoanbie GyHKIUU. Onpenenenrue, reOMETPUIECKUn U
(¢u3nyeCKuil CMBICI MPOU3BOIHOMN. Y paBHEHUE KacaTeIbHOU K rpa@uKy (GpyHKINU.

[TpousBoguble  snmemeHTapHbIX  ¢QyHkOuil.  IIpom3BogHass  cymMBlI,
MIPOU3BENICHUS, YACTHOTO U KOMIO3UIINH (PYHKIIUHA.

MHo:kecTBa M JIOTHKA

MHoecTBO, omepanuu HaJl MHOXKECTBaMU M HMX CBoiicTBa. [luarpammbl
Oiinepa—BenHa. IlpuMeHeHue TEOpPETHUKO-MHOXKECTBEHHOIO —ammapara JJis
ONKCaHUsl pealbHbIX IPOLECCOB U SBJICHUH, MPHU PELIEHUH 3a1ad U3 JAPYTux
y4€OHBIX MPEAMETOB.

Omnpenenenne, TeopeMa, CBOMCTBO MAaTEMAaTHYECKOTO OOBEKTa, CIEICTBHE,
JI0Ka3aTeJNbCTBO, PABHOCUIIbHBIE YPaBHEHUS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUNA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIN YPOBEHbB) HA YPOBHE CPEJIHEI'O OBIIIET'O
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4YJIE€HA  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
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MaTEMaTUYECKOM IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHM, pacCyKAeHUI, BOCHPUUMYHUBOCTD
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 (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESTEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTH TPYJIOJIOOMs, WHTEpPEC K
paznmuyHbiM  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 TPOTSHKEHUUM BCEU JKU3HM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATILHO-?)KOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOJHON M COIMAIbHON
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCIICICTBUM JIJI1 OKPY>KAIOILEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTUS M 3HAYUMOCTH JJIsl Pa3BUTUS ILUBUJIM3AIMU, OBJAJCHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUIYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbI€ /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBIIATh M XapaKTePHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /17151 000OIICHNS ¥ CPaBHEHMSI, KpUTEPHUH MTPOBOAMMOTO aHAIIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh M NPEOOpPa3OBBIBATh  CYXKJICHHS:
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, JCTyKTUBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHUH, YMO3aKITFOUSHHH 110 aHAJIOTHH;

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

BBIOMpaTh crnoco0 pemieHus ydeOHOM 3amayd  (CpaBHUBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

UCIIOJIB30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT TO3HAHUS,
dbopMyIMpOBaTh  BOMPOCH,  (UKCHPYIONIUME  MPOTHUBOpEUHEe,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

MPOBOJAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIECIOBAHHE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOT0 00bEKTa, SBICHHUS, 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 BO3MOXKHOE pa3BUTHE MpoOlecca, a TaKXKE BbIIBUTAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOPMAIIMK, TaHHBIX, HEOOXOAUMBIX I OTBETa Ha
BOIIPOC U JIJISI PEILLICHUS 3a]1auu;

BBIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

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

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYITMPOBAHHBIM 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 TEKCTAaX, /1aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEILIEHHUs], COIMOCTABISTh CBOU CYXKIEHUA C CYXICHHUSIMHU APYTMX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(dbopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,;

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

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

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

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEPIIAEMBIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CcaMOINPOBEPKHU, CAMOKOHTPOJS Mpollecca M pesyibTaTa perieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUYUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl mMpU pelmeHuH YYeOHBIX 3a7ad, NPUHUMATh II€JIb COBMECTHOMU
NeSATEeILHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacrpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmoBbIX ¢opmax paboThl (00CykaeHUs, OOMEH MHEHHUIA,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kiacce oOyyarouiuiicss MOJYYUT CIEIYyIOIINE
MPEIMETHBIC PE3yJbTAaThl IO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJHO OIEpPUPOBaTh MOHATUSMU: pAaIlMOHANIbHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOIEHTHI, HWPPANUMOHATBHOE YHCIO, MHOXECTBa
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

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

MPUMEHSTH MPUOIKEHHBIC BRIYMCIICHUS, TTPaBUiIa OKPYTIICHUS, TPUKUJIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MIPEACTABIICHUS TAHHBIX;

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

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMHU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHTE€HC
YUCJIOBOT0 apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPAaBHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

NPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro T€OMETPUYECKHH CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMH C MOMOILIBIO CUCTEMbI JJUHEHUHBIX YPABHEHUH,
MCCIIE0BATh IIOCTPOCHHBIE MOJEIHM C IOMOLIBIO MAaTPULl U ONPENEIIUTEIIEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAJILHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUN;

cBOOOIHO OMEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIN OCYILECTBIISAA NPOBEPKY KOPHEM;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUYEcKrue GopMyIibl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallUd Ha S3bIKE anreOpbl, COCTAaBJIATh
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl QyHKLUH,
B3aMMHO O0OpaTHble (QYHKIUHU, KOMHIO3UUMUs (yHKUMM, Tpaduk ¢GyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUPOBATh IMOHATUSAMU: UETHBIE M HEYETHbIE (PYHKUUH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeabIM TOoKa3zareneM, rpapuk CTeneHHOW (YHKIHMH C HAaTypaJbHBIM M LEIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH 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 U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHUH;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJeieHre TPUTOHOMETPUYECKUX (PYHKIIMI YUCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPUPOBATH MOHATHSIMU: apuPMETHUecKas M TeoOMEeTpUyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETpUUECKasi MPOrpecCUsl, TUHEUHBIN U
HKCMOHEHLUATIBHBIA POCT, (OpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OINEpUpPOBaTh MOHATUSMHU: HENPEPBIBHBIE (PYHKIHUHM, TOUYKU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

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

CBOOO/IHO OIIEpUpPOBaTh MOHATUSIMU: TE€pBas U BTOpas IPOU3BOIHBIE
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

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

CcBOOOIHO OIEpPHpPOBaATh TMOHATHUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obydyenuss B 11 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOJIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1IEJ0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IENbIX YHUCEN, WUCIOJb30BaTh MPU3HAKU ACITUMOCTU
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen sl pelieHus 3a1ay, IPUMEHSTh
anroput™m EBkina;

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

CcBOOO/IHO ONEpUPOBATH IMOHATHUSMHU: KOMIUIEKCHOE YHCJIO U MHOXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPUUECKOH (hopMe, BBIIIOJIHATH apu(PMETUUECKUE ONEpal ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJTHO OTIEPHUPOBATH TOHATHSIMHU: HPPAIMOHAIBHBIE, MOKa3aTeIbHBIC |
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
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 COBOKYMHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSITH TpauuecKre METOJIbI IJI PEIICHUSI YPaBHEHUM U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHBIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ1a4H,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJEIM C MCIIOJh30BaHUEM almapara aiareopsl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

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

CTPOUTH TEOMETpPUYECKHe oOpa3bl YypaBHEHHW M  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 HAMOOJIbIlIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTPE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO [JII HAXOXKJICHHUS HAWIYYIIErO0 PEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHS Tpollecca, 3aJaHHOTO (OpMYyJION WIn
rpaduKom;



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

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

UMETh MpEJCTaBIIEHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUN Ha TpUMEpE
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[MAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10b KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
MHOXECTBO 1€HCTBUTEIIBHBIX YUCEIL.

1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1 0 https://math-
HepaBeHCTBa. CUCTEMBI IMHEUHBIX ege.sdamgia.ru/
YpaBHEHUU

5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1 0 https://math-
LIEIBIM [TOKa3aTeleM ege.sdamgia.ru/

3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1 0 https://math-
WppanmonansHble ypaBHEHUS ege.sdamgia.ru/

4 [TokazarensbHas pynkuus. [lokasarenpHble 10 1 0 https://math-
YPaBHEHUSA ege.sdamgia.ru/

5 Jlorapudpmuueckas pyHKIUS. 18 1 0 https://math-
Jlorapudmudeckue ypaBHeHUS ege.sdamgia.ru/

6 TpuronomeTpuueckue BoIpaXeHUs U 29 1 0 https://math-
ypaBHEHUs ege.sdamgia.ru/

https://math-

7 ITocnenoBarenbHOCTH U IPOTPECCUH 10 1 0 .
ege.sdamgia.ru/
https://math-

8 HenpepriBabie pynkuu. [IponsBoanas 20 1 0 eae sdamaia.ru/

9 [ToBTOpenue, 060061IeHNE, CUCTEMATH3ALUS 5 5 0 https://math-
3HAHUH ege.sdamgia.ru/

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara undgpoBbie
Tema ypoka Kourpoasnbie IIpakTnueckue
n/n Bceero H3yYeHUS o0pa3oBaTeJibHbIE
padoTshI padoThI pecypenI

1 [[MHOkecTBO, Onepaiiy Hajl 1 0 0 https://math-
MHOKECTBAMH U X CBOICTBA 04.09.2023  ege.sdamgia.ru/

2 Juarpammsl Jitnepa-Benna 1 0 0 06.09.2023 Zttel Zégnatg u/

3 [IpuMeHeHne TeOpPETUKO-MHOKECTBEHHOTO 1 0 0 httgs://mat_h—
arrmapara Jis pelieHus 3a1aq 07.09.2023 = ege.sdamgia.ru/
Panmronanshbie yncna. OOBIKHOBEHHBIC U https://math-

4 JeCATUYHbIE ApOOH, IPOLICHTEHI, 1 0 0 08.09.2023 e el damaia.ru/
OCCKOHEYHBIC TIEPUOAMYCCKHEC JPOOH ; :
Panmonaneueie yncna. OOBIKHOBEHHBIE U https://math-

5 JieCATUYHbIE APOOH, IPOLIEHTHI, 1 0 0 11.09.2023 _pie e.s-dam o ru/
OecKOHEUYHbIE IEPUOANYECKUE APOOH

6 [Ipumenenue apobeii u IPOLEHTOB IS 1 0 0 https://math-
pelIeHMsI TPUKJIAIHBIX 3374 13.09.2023  ege.sdamgia.ru/

7 [Ipumenenue apobeii 1 NPOLEHTOB JUIs 1 0 0 https://math-
peLIEeHHS TPUKJIAIHBIX 33/1a4 14.09.2023 | ege.sdamgia.ru/

8 JleficTBUTENbHBIC YKClIa. PalioHaabHBIE 1 0 0 htth://math-
UppalMOHAIILHBIE YKCIIa 15.09.2023  ege.sdamgia.ru/

9 Apudmerrueckue ornepaum ¢ 1 0 0 https://math-
IEHCTBUTEILHBIMU YHCIIaMU 18.09.2023  ege.sdamgia.ru/

10 Monyiib NeHCTBUTEILHOTO YUCIIA U €T0 1 0 0 https://math-
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CBOHCTBa 20.09.2023  ege.sdamgia.ru/
[TpubnuxEHHBIC BRIYUCIICHUS, TIPaBUIIa httns:fmath
11 OKpYIJICHHUS, anKHnKafI OLICHKA 91.09.2023 _p—e e sdamaia.ru/
pe3yJibTaTa BIYUCICHUN ] ]
OcCHOBHBIE METOIbI PELICHUS LENIbIX U https://math
12 TPOOHO-pAlMOHATBHBIX YPABHCHHUH 1 99 09.2023 _pie e sdamaia.ru/
HEPaBEHCTB
OCHOBHBIE METOIbI PELICHUS LENbIX U https://math
13 JIpOOHO-pallMOHANIBHBIX YPaBHEHUHN U 95 09.2023 _pie e sdamaia.ru/
HEPaBEHCTB
OCHOBHBIE METObI PELLIEHUS LENbIX U
14 Siio- . https://math-
JPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U 97092023 ege.sdamaiaru/
HEPaBEHCTB
MHoOrouneHsl 0T OJJHON EPEMEHHOM. httos://math
15 Jlenenre MHOTOYICHA HA MHOTOWICH C 98.09. 2023 _Die e sdamaia.ru/
octaTtkoM. Teopema besy
16 MHoOro4ieHs! ¢ HeIbIMH KOA(PPHUIIUEHTaAMH. https://math-
Teopema Buera 29.09.2023  ege.sdamgia.ru/
17 p . N https://math-
ellIeHNe CUCTEM JINHEHHBIX ypaBHEeHUN 02.10.2023  ede.sdamaia.ru/
. . https://math-
18 Pemrenune cucrem THHEHHBIX ypaBHEHHHA 04102023  eqe.sdamaiaru/
Martpuua cucTeMbl JINHEWHBIX YPAaBHEHUM.
Onpexnenurens MaTPUIBI 2X2, €T0 https://math-
19 . . i
TeOMETPUYCCKHUI CMBICT M CBOWCTBA; 05.10.2023 = ege.sdamgia.ru/
BBIUHCJICHHE €r0 3HAYCHUS
Onpenenurens MaTpUIBI 2X2, €T0 https://math-
20 . . i
Te€OMETPUUYECKUN CMBICT M CBOHCTBA; 06.10.2023  ege.sdamgia.ru/
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BBIYHCIICHUC €TI0 3HAYCHU A

[IpumeHneHue onpeaenuTeNs Ui pelieHus

https://math-

21 .
CHCTEMbI JINHEHHBIX YPaBHCHHIA 09.10.2023  ege.sdamgia.ru/
Pemenue npukinaaHeix 3a7a4 ¢ MOMOILBIO https://math-
22 . . i
CUCTEMBI INHCWHBIX YPaBHCHUM 11.10.2023  ege.sdamgia.ru/
93 Pemrenne npukiiagHbIxX 3a1a4 ¢ IOMOLIBIO https://math-
CHCTEMbI JINHEHHBIX YpaBHCHUI 12.10.2023  ege.sdamgia.ru/
KontposbHas pabdota: "PanronansHbie
24 ypaBIieHI/m u HepaBeHuc"TBa. Cucremsl 13.10.2023
JTUHEHHBIX YPaBHCHHIA
O 0 .
e ByHKuHﬂ, %noco bl ?;HaHHH byHKIIUN httns:/fmath-
3aMMHO OOpaTHbIE EIHKI_II/II/I. 16.10.2023 _Die e sdamaia.ru/
Kommnosurus ¢yHkimit
26 I'padux GpyHKIMU. DIeMEHTapHbIC https://math-
npeoOpazoBanust rpa@UKOB (YHKIIUH 18.10.2023  ege.sdamgia.ru/
OO6macth onpeesieHust © MHOXECTBO https:/fmath
27 3HaueHull pyHkuuu. Hynu pyHkumu. 10102023 e e sdamaia.ru/
[TpomexyTKH 3HaK MTOCTOSTHCTBA
YéETHble ¥ HeYETHBIE (PYHKIIHH.
https://math-
28 [epuonnueckue pynkuuu. [IpomexyTku 20.10.2023  ege.sdamaia.ru/
MOHOTOHHOCTH (PYHKIIMH ; ;
M .
o . aKgI/IMYMH 1 MUHUMYMBI (YHKIIHH httns:/fmath-
anbosblliee 1 HAaUMEHbIIIee 3HAaUCHUE 93.10.2023 _pie e sdamaia.ru/
(YHKITUN Ha IPOMEKYTKE
Jluneiinas, KBaapaTuyHas U JpoOHO- https://math-
30 . .
TUHEWHas QyHKIUH 25.10.2023  ege.sdamgia.ru/
31 DneMeHTapHOE UCCIIEIOBAaHNE U https://math-
MOCTpOEHHE TPaPHUKOB ITUX (PYHKIIHI 26.10.2023  ege.sdamgia.ru/
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32

DeMeHTapHOE UCCIIEIOBAHUE U
MOCTPOCHUE IPAPUKOB ITUX YHKIIUN

27.10.2023

https://math-
ege.sdamgia.ru/

33

34

Crernens ¢ 1[eIbIM ITOKa3aTeneM. bunom
HrroTtona

CreneHb ¢ LEJIBIM ITOKa3aTeieM. buaom
Hrrotona

06.11.2023

08.11.2023

https://math-
ege.sdamgia.ru/

https://math-
ege.sdamgia.ru/

35

CrenenHast GyHKIUS C HATYPATBHBIM U
HeJeIM nokasareneM. E€ cBoiicTBa u
rpaduk

09.11.2023

https://math-
ege.sdamgia.ru/

36

37

38

KonTponbnas padora: "Crenennas
¢ynkuus. E€ cBoiicTBa u rpapux”

ApudmeTrueckuii KOpeHb HaTypaIbHON
CTENEHU U €ro CBOMCTBA
Apudmernueckuii KOpeHb HATYPaTbHON
CTENEHU U €ro CBOMCTBA

10.11.2023

13.11.2023

15.11.2023

https://math-
ege.sdamgia.ru/

https://math-
ege.sdamgia.ru/

39

40

41

[IpeoOpazoBaHus YMCIOBBIX BHIPAKECHUH,
COZIEPIKAINX CTETIEHU U KOPHHU

[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHIH,
coJiepKalluX CTENEeHU U KOPHU
[IpeoOpazoBaHus YUCITOBBIX BHIPAKCHUH,
coJiepKalluX CTENEeHU U KOPHU

16.11.2023

17.11.2023

20.11.2023

https://math-
ege.sdamgia.ru/

https://math-
ege.sdamgia.ru/

https://math-
ege.sdamgia.ru/

42

43

44

WppanmonansHble ypaBHeHN. OCHOBHbIE
MCTOABI pCHICHUS UPPALUOHATIBHBIX
YpaBHEHUI

Uppanmonanbubie ypaBHeHUsI. OCHOBHBIE
METO/IbI PEIIEHUS UPPALUOHAIBHBIX
YpaBHEHUI

WppanmonansHeie ypaBHeHNsA. OCHOBHbIE

22.11.2023

23.11.2023

https://math-
ege.sdamgia.ru/

https://math-
ege.sdamgia.ru/

https://math-
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METO/Ibl PEMIEHUS HPPALHMOHAIBHBIX 24.11.2023  ege.sdamgia.ru/
yYpaBHEHHI
45 PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUN httQS://mat_h—
HppalMOHAIIbHBIX YPaBHEHUI 27.11.2023  ege.sdamgia.ru/
46 PaBHOCUITbHBIE TIEPEXO/IBI B PEILICHUN htth://mat_h-
UpPaLUOHAILHBIX YPaBHEHHH 29.11.2023  ege.sdamgia.ru/
47 PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUN httQS://mat_h—
UpPPaLOHAILHBIX YPaBHEHHH 30.11.2023  ege.sdamgia.ru/
48 PaBHOCHIIBHBIE IEPEXO/BI B PELICHUN httgs://mat_h—
HPPAIMOHATIBHBIX YPaBHEHUN 01.12.2023  ege.sdamgia.ru/
BOMCTBA U Irpa(MK KOpHs N-OW CTENEHU
49 Ic<ja1< Q)yHKuHI/Ipog;aTHo; CTEIIEHU C m‘w
04.12.2023  ege.sdamgia.ru/
HATypaJIbHBIM TOKa3aTelleM
CgoiicTBa 1 rpaduk KOpHs N-0i1 CTETIeHN
50 Kak (1)yHKLII/II/Ip0§I))aTHOﬁp CTEIIEHU C 06.12.2023 % u/
HaTypaJbHBIM MIOKa3aTelieM
KonTponbnas padora: "CsoiicTBa u rpaduk
o1 KOpHS n-ofI"CTeneHH. Hppanuonaibusie 07.12.2023
ypaBHEHUS
59 CremneHb ¢ pallMOHAIBHBIM MMOKa3aTeIeM 1 httgs://mat_h—
e€ cBoiicTBa 08.12.2023  ege.sdamgia.ru/
53 Crenenb C palliOHAIbHBIM [TOKA3aTENEM U httgs://mat_h-
e€ cBoiicTBa 11.12.2023  ege.sdamgia.ru/
54 CreneHb ¢ pallMOHAIBHBIM TTOKA3aTeNIEM U httgs://mat_h-
e€ cBolicTBa 13.12.2023  ege.sdamgia.ru/
55 IToka3zarenbHast GyHKIMS, €€ CBOCTBA U httgs://mat_h-
rpagux 14.12.2023  ege.sdamgia.ru/
56 Hcnonb3oBanue rpaduka GyHKIMM 115 https://math-
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pelIeHusl ypaBHEHU I

15.12.2023

ege.sdamgia.ru/

S7

58

Hcnons3oBanue rpaduka GyHKIUN 115
pelIeHusl ypaBHEHUI

[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE
METO/Ibl PEIICHHUs TOKA3aTeIbHbBIX
ypaBHEHUU

18.12.2023

20.12.2023

https://math-
ege.sdamgia.ru/

https://math-
ege.sdamgia.ru/

59

ITokazarenbHble ypaBHEHUSA. OCHOBHbIE
METO/Ibl PEIIEHUS 0Ka3aTEeIbHbIX
ypaBHEHUH

21.12.2023

https://math-
ege.sdamgia.ru/

60

[lokazarenbHble ypaBHEHUS. OCHOBHbIE
MCTOABI pCHICHUS ITOKA3aTCIbHBIX
YpaBHEHUU

22.12.2023

https://math-
ege.sdamgia.ru/

61

62

Kontponbnas padota: "[loka3arenbHas
¢ynknus. [TokazarenbHbie ypaBHeHUS"

Jlorapudm uucna. CpoiicTBa orapudma

25.12.2023

27.12.2023

https://math-
ege.sdamgia.ru/

63

64

65

Jlorapudm uucna. CpoiicTBa norapupma

Jlorapudm uucna. CoiicTBa jJorapudma

JlecATUUHBIE U HaTypaJibHbIE JOTapr(pMbI

28.12.2023

29.12.2023

10.01.2024

https://math-
ege.sdamgia.ru/

https://math-
ege.sdamgia.ru/

https://math-
ege.sdamgia.ru/

66

67

68

JlecsiTuuHBIE U HATYpaJIbHbIE JTOTapUPMBbI

IIpeoOpa3oBaHue BoIpaKEHHIH,
COZIepKALIHX JIOTapU(MBI

IIpeoOpa3oBaHue BBIpAKEHHIH,
COJIepKAIIHX JIOTapU(PMBI

11.01.2024

12.01.2024

15.01.2024

https://math-
ege.sdamgia.ru/

https://math-
ege.sdamgia.ru/

https://math-
ege.sdamgia.ru/
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[IpeoOpa3oBaHue BEIpaKEHUH,

https://math-

69 i
coJiepKaIIux JoraprupmMbl 17.01.2024  ege.sdamgia.ru/
20 Jlorapudmuueckas GyHKIusA, €€ CBOHCTBA https://math-
u rpaduK 18.01.2024  ege.sdamgia.ru/
7 Jlorapudmuueckas GyHKIIUs, €€ CBOHCTBA https://math-
u rpaduk 19.01.2024  ege.sdamgia.ru/
Hcnonb3oBanue rpaduka QyHKIMM 115 https://math-
72 . g ai
pelieHusl ypaBHCHU I 22.01.2024  ege.sdamgia.ru/
Hcnonp3oBanue rpaduka GyHKIAN 115 https://math-
73 . o} ai
pellIeHnsl ypaBHEHUI 24.01.2024  ege.sdamgia.ru/
JI .0
. orapudmuueckue ypaBHeHus. OCHOBHbIE httns:/fmath-
METO/IbI pcimeHI/m Jorapu(pMUIECKIX 25 01.2024 _Die e sdamaia.ru/
ypaBHEHUH
Jlorapudmuueckue ypaBaeHus. OCHOBHBIE
75 https://math-
METO/IbI pcimeHI/m Jorapu(pMUIECKIX 26.01.2024  ede.sdamaiaru/
ypaBHEHUN
Jlorapudmuueckue ypaBuenusi. OCHOBHBIE
76 https://math-
METOIBI p?meHm{ JorapupMUIECKUX 90.01.2024  ege.sdamaiaru/
ypaBHEHHHA €ge.sdamaia.ru/
PaBHOCHIIBHBIE TEPEXOBI B PELICHUN https://math-
77 . .
Jorapu(PMUYECKUX YpaBHEHUM 31.01.2024  ege.sdamgia.ru/
PaBHOCHIIBHBIE ITEPEXOBI B PELICHUN https://math-
78 o g ai
Jorapu(pMUUECKUX ypaBHEHUN 01.02.2024  ege.sdamgia.ru/
79 Kontponbras pabdota: "Jlorapupmuueckas
¢dbynakums. Jlorapudpmudeckue ypaBHeHHS" 02.02.2024
CuHyc, KOCUHYC, TAHT€HC M KOTAaHT'€HC https://math-
80 X
YHCIIOBOTO apTyMEHTa 05.02.2024  ege.sdamgia.ru/
81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT'€HC https://math-
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YKCJIOBOTO apryMeHTa 07.02.2024  ege.sdamgia.ru/
ApKCHHYC, apKKOCUHYC U apKTaHT'€HC https://math-
82 .
YHCIIOBOTO apryMEHTa 08.02.2024  ege.sdamgia.ru/
ApKCHHYC, apKKOCUHYC U apKTaHT'€HC https://math-
83 .
YHUCJIOBOT'O apryMeHTa 09.02.2024  ege.sdamgia.ru/
T
"y PUTOHOMETPHYECKAs! OKPYKHOCTD, httos:/fmath-
OUPCACIEHIE TPHIOHOMETPITCCIIN 12.02.2024  ege.sdamgia.ru/
(GyHKLMI YUCIOBOrO apryMeHTa
T
o PUTOHOMETPUYECKAsI OKPY>KHOCTB, httos:ffmath-
onpenenve FHHE TPHTOHOMETPHIHCCIX 14.02.2024  ege.sdamgia.ru/
(GyHKIWH 9MCIOBOTO apryMEHTa
https://math-
86 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 15.02.2024  ege.sdamaiaru/
https://math-
87 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 16.02.2024  ege.sdamaia.ru/
https://math-
88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITHI 10022024 ege.sdamaia.ru/
https://math-
89 OCHOBHbBIE TPUTOHOMETPUYECKHE (HOPMYITBI 91.02.2024  ege.sdamaiaru/
[IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX https://math-
90 . :
BBIPKCHHUI 22.02.2024  ege.sdamgia.ru/
[IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX https://math-
91 . .
BBIpAKEHU N 26.02.2024  ege.sdamgia.ru/
IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX https://math-
92 . .
BBIPQKCHU 28.02.2024  ege.sdamgia.ru/
[IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX https://math-
93 . :
BBIPQKCHUHT 29.02.2024  ege.sdamgia.ru/
94 Pemenne TpuroHoMeTprUYECKUX ypaBHEHUN https://math-
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01.03.2024

ege.sdamgia.ru/

95

96

Pemrenne TpuroHOMETpUYECKUX YPaBHEHUU

Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI

04.03.2024

06.03.2024

https://math-
ege.sdamgia.ru/

https://math-
ege.sdamgia.ru/

97

Pemrenne TpuroHOMETpUYECKUX YPaBHEHUU

07.03.2024

https://math-
ege.sdamgia.ru/

98

99

Pemenue TPUTOHOMCETPHYCCKHUX ypaBHeHI/Iﬁ

Pemenue TPUTOHOMETPHYCCKHUX ypaBHeHI/Iﬁ

11.03.2024

13.03.2024

https://math-
ege.sdamgia.ru/

https://math-
ege.sdamgia.ru/

100

101

102

103

Pemenne TpuroHOMeTpUYECKUX YpaBHEHUN

KonrponbHas pabora:
"TpUrOHOMETPUUYECKNE BBIPAKEHUS U
TPUTOHOMETPUYECKHE ypaBHEHUA"

ITocnegoBaTensHOCTH, CIIOCOOBI 3aJaHUs
nocienoBareIbHOCTEN. MeToq
MaTeMaTUYECKON MHIYKIIUU

MOHOTOHHBIE K OIrpaHUYCHHBIC

nocjenoBarenbHOCTU. MicTopus aHanu3a
OECKOHEUYHO MaJIbIX

14.03.2024

15.03.2024

18.03.2024

20.03.2024

https://math-
ege.sdamgia.ru/

https://math-
ege.sdamgia.ru/

https://math-
ege.sdamgia.ru/

104

105

106

Apudmernueckas nmporpeccust

FCOMCTpI/I‘{CCKaH nmporpeccud

beckoHeuHO yObIBaroIasi reoMeTpudecKas
nporpeccus

21.03.2024

22.03.2024

03.04.2024

https://math-
ege.sdamgia.ru/

https://math-
ege.sdamgia.ru/

https://math-
ege.sdamgia.ru/
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CymMma 6eckoHeuHO yObIBaroImei

https://math-

107 .
T€OMETPUUYECKON TTPOTPECCUH 04.04.2024  ege.sdamgia.ru/
JIMHENHBIN U HKCIOHEHUMAIIBHBIA POCT. https://math-

108 .
Yucio e. Dopmyiia CIIOKHBIX MPOLICHTOB 05.04.2024  ege.sdamgia.ru/

109 JIMHEHBIN ¥ YKCTIOHEHIIMAIBbHBIA POCT. https://math-
Yucno e. Dopmyia CI0KHBIX POIIEHTOB 08.04.2024  ege.sdamgia.ru/
Hcnons3oBanne nporpeccuu Uit peleHus https://math-

110 .
peasIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa 10.04.2024  ege.sdamgia.ru/

111 Kontposnbnas pabora:

"[TocnenoBaTenbHOCTH U TIpOrpeccuu” 11.04.2024
. https://math-

112 HenpepriBHble GyHKIINN U UX CBOWCTBA 12.04.2024  ege.sdamaiaru/

113 Touka pa3pbiBa. ACUMITOTHI rpaduKoOB https://math-
bynmii 15.04.2024  ege.sdamgia.ru/

114 CpoiicTBa (hyHKIMH HETIPEPHIBHBIX HA https://math-
OTPE3KE 17.04.2024  ege.sdamgia.ru/

115 CBoiicTBa (DyHKIMI HETIPEPBIBHBIX HA https://math-
OTPE3KE 18.04.2024  ege.sdamgia.ru/

116 Meroa MHTEPBAJIOB ISl pELICHUS https://math-
HEPaBEHCTB 19.04.2024  ege.sdamgia.ru/

117 Metox HHTEPBAJIOB JJIsI PELICHUS https://math-
HEPAaBEHCTB 22.04.2024  ege.sdamgia.ru/

118 Metox HHTEPBAJIOB JJIsI PELICHUS https://math-
HEPABEHCTB 24.04.2024  ege.sdamgia.ru/
[IpuMeHeHne CBOWCTB HENPEPBIBHBIX https://math-

119 . .
GyHKIUH 1715 petieHus 3a1a4 25.04.2024  ege.sdamgia.ru/
IIpuMeHeHne CBOMCTB HENPEPBIBHBIX https://math-

120 . .
GbyHKIUH 1715 petieHus 3a1a4 26.04.2024  ege.sdamgia.ru/
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121

[lepBast u BTOpast Npou3BOIHBIC PYHKIIUU

https://math-

27.04.2024  ege.sdamgia.ru/
Onpenenenue, TeOMETPUIECKUN CMBICI https://math-
122 . .
MIPOU3BOIHOM 02.05.2024  ege.sdamgia.ru/
123 Omnpenenenue, GU3NISCKUNA CMBICIT https://math-
MIPOU3BOTHOM 03.05.2024 = ege.sdamgia.ru/
YpaBHEHHE KacaTenbHOU K TpaduKy https://math-
124 i
byHKiIH 06.05.2024  ege.sdamgia.ru/
125 YpaBHCHHE KacaTelbHOU K TpaduKy https://math-
bynximm 08.05.2024  ege.sdamgia.ru/
. https://math-
126 [Ipou3BoIHBIEC AIEMEHTAPHBIX (PYHKINUN 13.05.2024  ege.sdamaiaru/
. https://math-
127 [Tpon3BoHBIC HIIEMEHTAPHBIX (QYHKIUI 13.05.2024  ede.sdamaia.ru/
[IpousBoHast CymMMBl, IPOU3BENCHMS, https://math-
128 . i
YaCTHOTO ¥ KOMITO3ULIUU (YHKIUI 15.05.2024  ege.sdamgia.ru/
[IponsBoaHast CyMMBl, IPOU3BEACHMS, https://math-
129 . .
YaCTHOTO M KOMITO3ULIUU (YHKITHI 15.05.2024  ege.sdamgia.ru/
[Ipon3BoaHass CymMMBl, IPOU3BENCHMS, https://math-
130 . i
YaCTHOTO ¥ KOMITO3ULIMU (PYHKIUI 16.05.2024  ege.sdamgia.ru/
131 Kontponbnas padota: "[IponsBoHas 17.05.2024
132 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3aIlUs https://math-
3HaHui: "YpaBHeHus" 20.05.2024  ege.sdamgia.ru/
133 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AT https://math-
3HaHui: "OyHkun" 20.05.2024  ege.sdamgia.ru/
134 WroroBas koHTpoJsibHAs paboTa

22.05.2024
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135

HToroBast KOHTpOJIbHAs paboTa

22.05.2024
136 [ToBTOpeHMEe, 06001IeHNE, CHCTEMAaTH3aIUs 1 0 https://math-
3HAHUN 24.05.2024  ege.sdamgia.ru/
OBIIEE KOJIMYECTBO YACOB I10O 136 10

I[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Marematuka. Anredpa 1 HayaJla MaTeMaTUYECKOro aHaliu3a. Y TIyOJIeHHbIN
ypoBeHb, 10 kimacc/ Mepansak A.I'., Homuposckuii JI.A., [Tonskos B.M.;
[Tpocsemenue. 2023.

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. ®EJEPAJIbBHAA PABOYASA TIPOTPAMMA CPEIHEI'O OBHIET'O
OBPA30OBAHIMA MATEMATHUKA (yrayOneHHBI ypOBEHB)

(mi1s 10 — 11 xmaccoB 00pa30BaTEIbHBIX OPTraHU3AIINN )

2. AnrebOpa m Hadajga MaTeMaTHYECKOTO aHau3a. YTIyOJeHHBIH ypoBeHb, 10
kiacc. Metogudeckoe mocooue. ABtopel: bynko E.B., Mep3nsk A.l.,
[Tonouckwuii B.b., SIxup M.C.; Benrana — I'pad. 2020.

3. Maremaruka: anreOpa M Haudajga MaTeMaTHUYECKOTO aHajiu3a, Te€OMETpHs.
Anre0Opa u Hayaja MaTEMaTUYECKOTO aHamu3a. Y rIyOnEHHbINA ypoBeHb : 10
KJIACC : CAaMOCTOSITENIbHbIE M KOHTPOJIbHBIE paboThl / A. I'. Mep3nsik, B. b.
[Tonouckuii, E.M. Pabunosuu, M. C. fAxup. — M. : Benrana - I'pad,
2020.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET
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