MUWHUCTEPCTBO NPOCBENIEHUA POCCUVCKOM ®EJIEPAIIIN

IOI'O-3AITA/THOE YIIPABJIEHUE MUHUCTEPCTBA OBPA3OBAHMUAA

U HAYKHU CAMAPCKOM OBJIACTH

PACCMOTPEHO

METOIHYECKHM
00BEIMHEHUEM YUUTEIICH
MPEIMETOB ECTECTBCHHO-
MaTeMaTHYECKOTO IIHKJIa
PYKOBOJIMTENb
METOINYECKOr0 00BbETUHEHNS
YUHTEIIEH €CTECTBEHHO-
MaTeMaTHYECKOTO IIHKIIa

/¥O.C.Tarnuposa/

ITpotokon Ne 1
ot «30» aBrycra 2024 r.

I'bOY COLI noc.llpudoii

IIpoBepeno

3aMECTHUTEIb JUPEKTOpa
no y4eOHO-
BOCTIMITATEIHHON paboTe

/A.A YOpkus/
«30» aprycra 2024 r.

YTBEPXJIEHO
mupextop [BOY COLI nmoc. [Tpuboii

N.B.IlonomapeHko

[Ipuka3 Ne63
oT «30» aBrycta 2024 r.

Mognucad LudpoBoA NoANMCE::

H.B.Moxomaperso

DM: O=T50Y COLW noc. MpwSoi, CI
W.B. Moxomapesso, Espriboy_sch_k
{Er=amara.edu.ru

Ocrosarnme: A nooTeepwaaD aToT

" \ OOKYMEHT CEOSA YODCTOSSPRHIWER
NOGMNWCERD

Oara: 2024.09.03 14:30:468+04°00

PABOYASA ITPOTPAMMA

(ID 4454632)

yueOHOro npeaMera «AJiredpa u Ha4ajaa MaTeMaTHYeCKOro aHAIn3a.

Yriy0/eHHblil YPOBEHb)

IIpudoi,

115t ooyyatromuxest 10 — 11 kimaccos

2024-2025 y4yeOHbIi roa



MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIii Kypc «Anrebpa W Hadala MaTeMaTHYECKOTO aHaJIN3a» SIBISICTCS
OJHUM W3 HauOoliee 3HAYMMBIX B TMpPOrpaMMe CpeaHEro oOIiero obOpa3oBaHMUS,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTHYECKOe W aOCTPaKTHOE MBIIIICHUE O0yJaIONUXCcs Ha YpPOBHE, HEOOXOIMMOM
JUTST OCBOCHUS MHGOPMATHUKH, OOIIECTBO3HAHNUS, UICTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO Yy4eOHOTO Kypca OOydJaroImmecs OBJIAEBaOT
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,
MOHMMAaHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
MOBCEIHEBHOH kM3HU. B TO ke Bpemsi oBiajieHHMEe aOCTPAKTHBIMU U JIOTMUECKU
CTPOTMMHU KOHCTPYKIUSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, HMCIOJIb30BATh
0000IIeHNEe W KOHKpETH3alnio, a0CTparupoBaHWE M aHAIOTHIO, (HOPMHUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuenus yueOHOro kypca «Ainredbpa M Hayalla MaTeMaTH4YECKOrO
aHaM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUS MATEMATUYECKUX MOJIENIEW peajbHbIX CUTYyallWi,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbIii Kypc 00anaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIAIIOM,
KOTOPBI peanmu3yeTcss Kak uepe3 Yy4eOHbId MaTepual, CIOCOOCTBYIOIINN
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NESATENIbHOCTH, TpeOyIoleld MPOJOKUTENbHON  KOHIEHTpAlMd 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
aHallM3a» BBIICTIEHBI CICAYIONINE COJAEpKATEIIbHO-METOANYecKne TuHUH: «Yucna
U BBIYUCIICHU», «DyHKIINU U Tpadukn», «YpaBHEHUS U HEpPaBeHCTBa», «Hauana
MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE



COJEPKATENbHO-METOANUECKUE JIMHUM HU3YyYaloTCs Ha MPOTSHDKEHUU JABYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
Jpyr Ipyra U MOCTETIEHHO HACHIIIAsICh HOBBIMH T€MaMd W pa3jaenamu. JlaHHbIN
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJEp’KaHUE HECKOJBKMX MaTeMaTHYECKUX MAMCLUMILUIMH, TaKMX Kak aureopa,
TPUTOHOMETPHSI, MAaTEMaTHUYECKUI aHaIM3, TEOpUs MHOXKECTB, MaTeMaTHYecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlllapaToM, y HUX IOCJIEI0BATENbHO (popmMupyeTcsa 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 00111ero 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMcia, YMEHHUE JeNaTh MNPUKHUJIKY, BBINOIHATH MNPUOIMKEHHBIE
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 OMEpalny, a TakKe
U3BJICYCHUE KOPHS HATYPaTbHOW CTETIEHH HA MHOKECTBE KOMILJIEKCHBIX YHUCEIL.
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 MOJIEJICH PEaNbHOTO MHUpPA, HMIMPOKO 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
pesysibrate OOydarolluecss OBJIAJAEBAIOT Pa3jIMYHbIMM METOAAMM  pEIICHUS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNIbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepKaimmx mnapameTpol. [lodydeHHbIE yMEHHS IIHMPOKO HCHOJB3YIOTCS MpH
UCCIIENOBAaHUM (PYHKIUI C MOMOIIBIO MTPOU3BOJHON, IPU PELIEHUH NPUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jannast copep:karenbHas TMHUS BKIIOYaeT B ceOs Takke (OpMUPOBaHUE YMEHUN
BBIMOJHATH  pacu€rtel 1o  (QopmyrnaMm, mpeoOpa3oBaHUS  pPAMOHAJIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUSA O0y4arommxcs, (GOpMHUPYIOTCS HaBBIKH JI€TYKTUBHBIX
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 BO3MOXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JJIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (DYHKLUNA, 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 (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeITbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HAaBBIKOB, 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 MAaT€MAaTHYECKHUX, TAK U MPHUKJIAJHBIX 3aj]ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAYEHUS, BBIYUCIATH MUIomaan Guryp u oObEMBI Tel, HaXOAUTh CKOPOCTH U
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)KOHOMUYECKUX, 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



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

CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKECTBa M JIOTHKA)» BKIIOUYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKoW JOTUku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHOW MaTeMaTUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIOMMNA BCE Pa3ieiibl
MaTeMaTUKH H e€¢ TPWIOKEHUH, OHU CBA3BIBAIOT pPa3HbIE MaTeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolieMycs IOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIIOJIb30BaTh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OIpPEACIEHHBIM
npaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  JJIEMEHTaMHU
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€MAaTHUYE€CKOTO MOJICIUPOBAHUS, KOTOPHIE MPHU3BAHbI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peabHBIX
CUTYyaIllMi, WCCIACAOBAHMS O3THUX MOJENEH C TOMOIIBIO ammapaTa aureOpbl |
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 HAaxXOJWUTh 3aKOHOMEPHOCTH, a0CTparmpoBaThCs,
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 «Anrebpa W Hadyaja 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

Pannonansabie uynciaa. OOBIKHOBEHHbIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
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  omepanMu € JICWCTBUTENBHBIMA  4YHMcCIaMd.  Moayib
JEUCTBUTEILHOTO YHCIa U ero cBoicTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, TTPABUIIA
OKpYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUN.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Herotona. Hcenmonbe3oBaHue
noaXosend (opMbl 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJI 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 gnorapupma. JleciTuuHbIE M HATypaJibHbIE
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. PaBHOCUIIBHBIE YpaBHEHUSI M ypaBHEHHUs-CleACTBUA. 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 unmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BRIPAKEHUHN, COJIEPIKAIINUX CTENIEHU M KOPHHU.

HNppaunonanbHbie ypaBHEHUSI. OCHOBHBIE METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[Ipeobpa3zoBanue BbIpaXEHH, CONEPIKALIUX JTOTaPUPMBI.

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

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemienne cuctem JIMHEWHBIX ypaBHEHHMHW. Marpuia CUCTEMBI 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 TMOCTPOEHHOW 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

@OyHkusA, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (QYHKIMH.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[TpomexyTku 3HaKONOCTOSTHCTBA. YETHBIE U HEeU€THBIC QyHKIMU. [lepronuueckue
byukiuu. [IpoMeXyTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMbl U MHUHUMYMBI
dbynkuuu. Hanbospiiee  HauMeHblee 3HaueHus: QyHKIIMU HAa IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHKE U TOCTPOEHUE UX TPA(UKOB.

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 pelIeHUs YpaBHEHUH.

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

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

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

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

Apudmerrueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHno yObiBaroias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
IIPOrpecchu. JINHEVHBIN U SKCITIOHEHIMAIBHBIN pocT. Yncio e. Popmyiia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrpeccUMy JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



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

ITepBas u Bropas npousBoaHble GyHKIMHU. OnpeesneHnue, reOMETpPUUECKUN U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

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

MHoskecTBa M JIOTHKA

MHoOxecTBO, onepanvy HaJ MHOXECTBAaMH M HMX CBOMCTBA. [lmarpammsl
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIE YPABHEHMUS.

11 KITACC

Yucaa v BIYMCICHUSA

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJBIX
yucen, HauOonpmuii oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uis pemeHus
3a/1ay B LEbIX 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 creneHrn U3 KOMIUIEKCHOTO uucia. [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.

OTO60p  KOpHEH  TPUTOHOMETPUUECKMX  YpPaBHEHH C  TMOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEUICHUS CHCTEM M COBOKYIHOCTEW palMOHAJIbHBIX,
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 Meronpl pelieHHs ypaBHEHHMM 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

[TpumeHeHre MPOU3BOJHON K MCCIIEOBAHUIO (PYHKIIMI HA MOHOTOHHOCTbH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
NPUKIAJAHBIX 3aJadax, JUIsl OIPEAENICHHs CKOPOCTM M YCKOPEHHMs Mpolecca,
3aJlaHHOTO (HOPMYJION WK TpaduKoMm.

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

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

[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 VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOMIEeTocs KaKk aKTUBHOTO H
OTBETCTBEHHOTO  4YJIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBATh C COI[MAJLHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUICKUX MAaTEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSI, STUUYECKOTO TMOBEACHUS, CBSI3aHHOIO 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
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESTEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOJIO0OUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTH4eCKOMYy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHUE BIUSHUS
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>Karolel cpenpl, IJIAaHUPOBAHWE IIOCTYNKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBeYeCKOM MACATENIbHOCTH, 3TaroB eé
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUIYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

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

BOCIIpUHUMATh,  (opMymupoBaTh M NPEOOpPa3OBBIBATh  CYXKJICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

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

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHHM, YMO3aKIIFOUCHHI 110 aHAJIOTHH;

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

BBIOMpaTh Ccrmoco0 penieHus ydyeOHOW 3ajgadu  (CpaBHMBAaTh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpPEYHE,  MPOoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX1y 00bEeKTaMU, SIBJICHUSIMU, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMpOIEcca, a TaKKe BbIIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOPMAIIMK, TaHHBIX, HEOOXOAUMBIX I OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMpaTh MH(POPMALINIO U3 UCTOUHUKOB Pa3JIMYHBIX TUIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

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

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSM.

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 IO XOAY PELICHUS 3a7auH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jM4ve M CXOJCTBO MO3WLHUNA, B KOPPEKTHOU (opme
(dbopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALNN U OCOOCHHOCTEN ayIUTOPHUH.

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 ¢ y4€TOM HOBOM HMH(OpMAIIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEPIIAEMBIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa perieHus
MaTeMaTUYECKOW 3a7a4H;

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

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBICHITH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl mpu pemeHun YYeOHbIX 3aJady, MNPUHUMATh IeIb COBMECTHOU
NeSATEeILHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacrpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmoBbIX ¢opmax paboThl (0OCykaeHHsS, OOMEH MHEHHIA,
«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 kuacce oOyyarouuiicss MOJYYUT CIEIYyIOIINE
MPEIMETHBIC PE3yJbTAaThl IO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHATIbHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOIEHTHI, HWPPALUOHATBHOE 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 BBRIUMCIICHUS, TTPABUJIA OKPYTIICHUS, IPUKUIIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



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

CBOOO/IHO OIEPUPOBATh MOHATHEM: apU(PMETHUUECKUN KOPEHb HATypalbHON
CTEIICHH;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCHHYC, 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-CIIECICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

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

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(pPUIIMEHTaMU, KOPHM MHOIOWIEHa, 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 TEOMETPUYECKUU 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 MOJENIHM C IIOMOLIBIO MaTpPULl 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 TPUTOHOMETpHUUYeckrue GopMyIibl Uil TpeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

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

MOJICJIMPOBATh peajbHbIE CUTyallUd Ha S3bIKE alreOpbl, COCTaBJIATh
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,
B3aUMHO 0OpaTHble (QYHKIUHU, KoMmmno3uuus GQyHKUMA, Tpaduk QyHKUIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

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

CBOOOJHO ONEpUPOBATh MOHATUSAMU: UETHBIE M HEUYETHBIE (PYHKIUHU,
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
HelabIM TOoKazareneM, rpapuk CTeneHHOW (YHKIMH C HAaTypaJbHBIM M IIEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHUH;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OIpeJeieHre TPUTOHOMETPUYECKUX (PYHKIIMN YUCIOBOTO 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:

CBOOOJTHO OMNEPHUPOBATH MOHATUSAMHU: apuPMeTHUecKass U TeoOMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETpUUECKasi MPOrpecCUsl, TUHEUHBIN U
HKCMOHEHLUATIBHBIA POCT, (OpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUM JJI PELIEHUS peajbHBIX 3aJad IMPUKIIATHOTO
XapaKkTepa;



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

CBOOOIHO OINEpUpPOBaTh IOHATUSIMU: HENPEPbIBHbIE (PYHKIHMU, TOYKU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

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

CBOOOIHO OIEpUpPOBaTh MOHATUSMHU: TIEpBasi U BTOpas IMPOU3BOJHBIC
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;

CBOOOIHO OIEpPHpPOBaATh TMOHATUSMU: OIpENeNieHHue, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obydyenuss B 11 kiacce oOy4aromuics TOJYYHUT 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,;

CcBOOOJIHO ONEpUPOBATh MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPUUECKOH (hopMe, BBIIIOJIHATH apu(PMETUUECKUE ONEpal ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJIHO OMNEPHUPOBATH MOHITUSIMHU: HUppAlMOHATbHBIE, MOKa3aTelbHbIE U
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE 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 COBOKYITHOCTEW PallMOHAIBHBIX, UPPAMOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

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

MPUMEHSIThH TpauUyecKkre METO/IbI /IJIs 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 ammaparta ajireopsl,
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
KOOPJIMHATHOM IJIOCKOCTH;

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 4YHUCI€ COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICTICHUs] CKOPOCTH W YCKOPEHHS Tpollecca, 3aJaHHOTO (OPMYJIOH WK
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 TMpEJCTaBICHHEe O MaTeMaTHYeCKOM MOJCIHPOBAHUU Ha TpUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHOXECTBO 1€CTBUTEIIbHBIX YUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmudeckue ypaBHeHUS
5 Tpuronomerpruyeckue BoIpaXXeHUs U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHH 10
HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AT 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpaI 12 1
3 I'padviku TPUrOHOMETPUUYECKUX (PYHKIIHIA. 1 1
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHBIE U 24 1
norapuMUUEcKre HEPaBEHCTBA
KomriekcHbie ncia 10
HarypanbHble u nensie yucna 10
CucTeMBbl paroHaTBHBIX, HPPANUOHATEHBIX
7 MIOKa3aTeIbHBIX U JOrapu(PMUUECKUX 12 1
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIlUs 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne aTa udposbie
n/n Tema ypoka Bcero Kontpoaensie — IpakTiiecikue fI[Sy‘ICHl/Iﬂ :)lﬁ[()l:ll;OBaTeJIbele
padoThI padoTsbI pecypesI
1 MHo0€ecTBO, onepaluy HaJl MHOKECTBAMU 1
1 X CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1
anmapara JJisl pelieHus 3a1a4
Panmonansabie ynciaa. OOBIKHOBEHHBIE U
4 JECATUYHBIC IPOOH, TTPOIICHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
Parnnonansheie unciaa. OOBIKHOBEHHEIC U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OeCKOHEYHBIE TIEPUOANYECKHUE JPOOH
6 [Tpumenenue npoOeii ¥ IPOLIEHTOB ISt 1
pelieHus MPUKIAIHBIX 33124
7 [Tpumenenue apobeli U MPOIEHTOB AJIs 1
penieHus MPUKIAIHBIX 33124
8 JlelicTBUTeNIbHBIE YKCIIa. PallnoHalbHbBIE U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckue ornepanuu c 1
JIEMCTBUTEIIbHEIMH YK CIIaMHU
10 Mopaynb AeiCTBUTENBHOTO YKCIIA U €r0 1

CBOMCTBA




11

[IpubanxEHHBIE BRIYUCIICHUS, TIPaBUIIa
OKpPYIJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

12

OcHOBHBIE MCTObI pCIICHUA LCIIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

13

14

15

OCHOBHBIE METOIbI PEIICHHS 1IEJIbIX U
IpOoOHO-pallMOHATIBFHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METO/IbI PELICHHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

MHorowwieHsl OT OJHON EPEMEHHOM.
JleneHne MHOTOYJICHA HA MHOTOYJICH C
octaTtkoM. Teopema besy

16

MHorousIeHbI ¢ eabIMA K0P hUITMEHTaMH.
Teopema Buera

17
18

Pemenue cucreM JTMHEWHBIX ypaBHEHUN

Pemrenne cucreM TMHENHBIX YpaBHEHUN

19

Marpura cucTeMbl JINHEWHBIX YPaBHEHHM.
Onpenenurens MaTpuLbl 2X2, ero
T€OMETPHUUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

20

21

Onpenenurens MaTpuipl 2X2, ero
T€OMETPHUUYECKHI CMBICIT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

[IpuMeHeHue onpenenuTens A peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI




22

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHU

23

24

25

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
KoHnTtposbHas padota: "PanronanbHbie
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX YpaBHEHUN"

OyHKIMS, CIIOCOOBI 3a/1aHus HYHKIUH.
B3aumno obpatabie pynkiuu. Kommnosunus
byHKIMI

26

I'paduk dpyHkumu. DneMeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN

27

28

29

Ob6unacTp onpeaeneHus: 1 MHOXKECTBO
3HaueHu# QpyHkuwuu. Hynmu ¢pyHKImm.
[IpomexyTKHM 3HAaK MOCTOSHCTBA

YérHble U HEUETHBIE (DYHKIINU.
[Tepuonuueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnbiiee u HanMeHblIee 3HAYCHNUE
(GYHKIINHM Ha TPOMEKYTKE

30

Jlunelinas, kBagpaTudHas u JpoOHO-
TuHeHas GyHKuun

31

32

DJeMeHTapHOe UCCIeI0BaHue U
nocTpoeHue rpauKoB ATUX QYHKIUN
DeMeHTapHOe UCCIeI0BaHue U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKLIUH

33

Crenens ¢ IIEJIBIM TTOKa3aTeneM. buraom




Hrrotona

CreneHn ¢ LIETBIM ITOKa3aTeaeM. buaom

34 Herorona
CrenenHast GyHKIUS C HATYpaIbHBIM U

35 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa U
rpaduk

36 Kontponsnas padora: "Crenennas
¢bynkuus. E€ cBoiicta u rpaduk"

37 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIICHU U €ro CBOMCTBA

38 ApudmeTndeckuii KOpeHb HATypaJIbHOM
CTETEeHH U ero CBOMCTBA

39 [IpeobpazoBaHust YUCIOBBIX BBIPAKEHHIH,
COJepKAINX CTETIEHU U KOPHU

40 [IpeoOpazoBaHust YUCIOBBIX BBIPAKEHHIA,
COJIep KAIINX CTETIEHN U KOPHU

41 [TpeoOpa3oBaHus YHCIOBBIX BBIPAKECHUIH,
CoJIep KalUX CTENIEH! U KOPHU
Uppanmonansusie ypaBHeHus1. OCHOBHBIE

42 METO/TBI PEIICHUS UPPATUOHATTEHBIX
yYpaBHEHUHU
Hppannonansabie ypaBHeHUsI. OCHOBHEIE

43 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX
ypaBHEHUU
Uppannonansueie ypaBHeHus. OCHOBHBIC

44 METO/IBI PEIICHUS UPPATUOHATEHBIX
ypaBHEHUU

45 PaBHOCHITBHBIE TIEPEXO/IbI B PEIICHUT




UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIEHEIC INEPpEXO0Abl B pCIICHUHU

46 UPPALMOHATBHBIX YpaBHEHUN

47 PaBHOCHIIbHBIE TTEPEXObI B PEIICHUH
UpPpaAlMOHATILHBIX YPABHEHHM

48 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU
UPPALMOHATBHBIX YPaBHEHUN
CaoiicTBa U rpaduK KOpHS N-Oi CTENEeHH

49 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTejeM
CaoiicTBa U rpaduK KOpHs N-Oi CTENEeHH

50 KaK (YHKIIMH OOpaTHOW CTETICHH C
HATypaJIbHBIM ITOKa3aTeleM
KonTtponbHast padora: "CBolicTBa 1 rpadpux

51 KOpHs N-oi crenenu. MppanroHanbHbie
ypaBHeHHUA"

59 CreneHsb ¢ palluOHAIBHBIM [TOKA3aTENEeM U
€€ CBOICTBA

53 Crenens ¢ pallMOHAIBHBIM IOKa3aTeIeM U
€€ CBOICTBA

54 CreneHs ¢ pallMOHAIBHBIM ITOKa3aTeIeM U
€€ CBOICTBA

55 [ToxazarenbHast pyHKILINS, €€ CBONWCTBA U
rpaduk

56 Ucnonb3oBanue rpaduka GyHKIUN A5
pelieHus: ypaBHEeHU I

57 Hcnonb3oBanue rpaduka GyHKIUN AJs

peleHns ypaBHeHUH




[Tokazarenbublie ypaBHeHUsS. OCHOBHbIE

58 METO/Ibl PEIICHHSI TOKA3aTeIbHBIX 1
ypaBHEHUH
[loka3arenbHble ypaBHeHUs. OCHOBHBIE

59 METO/bI pEIICHUS MTOKA3aTEIbHBIX 1
ypaBHEHUI
[Toka3zaTtenbHble ypaBHEeHUs1. OCHOBHBIE

60 METO/IBI PEIICHUS TIOKA3aTEIbHBIX 1
ypaBHEHUI

61 KoHntposbHas padora: "[lokazaTenpHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm ymncna. CoicTBa jJorapudpma 1

63 Jlorapudwm yucna. CpoiicTBa norapudpma 1

64 Jlorapudm ymncna. CoicTBa jJorapudpma 1

65 JlecsiTuuHble 1 HaTypaJibHbIE JIOTapU(PMBI 1

66 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1

67 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIIIX 1
aorapudmsl

68 [TpeoOpa3oBaHue BbIpaKEeHUH, COAEPIKAIINX 1
J0rapupmbl

69 [IpeobpazoBanne BEIpaKEHHIA, COACPIKAIIIX 1
Jorapupmbl

70 Jlorapudmuueckas pyHKuUA, €€ CBOWCTBA U 1
rpaduk

71 Jlorapugmuueckas pyHKIus, € CBOHCTBA U 1
rpadux

79 Hcnons3oBanue rpaduka GyHKIUU A5 1

peueHust ypaBHEHU I




Hcnons3oBanue rpaduka QyHKIHH 115

3 pelieHusi ypaBHEHUM
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

74 METO/BI pEIIeHUs JTorapu(HPMUIECKUX
ypaBHEHU I
Jlorapudpmudeckue ypaBHeHus1. OCHOBHBIC

75 METO/Ibl PEIICHHS JIOTAPUPMUUECKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUU

77 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
Jorapu(pMUUECKUX ypaBHEHHMA

78 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
norapu(MUUECKUX YpaBHEHUN

79 Konrtponbnas pabora: "Jlorapudpmuueckas
¢ynkuus. Jlorapupmudeckue ypaBHeHUs"

80 CuHycC, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC U KOTAaHT€HC
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCUHYC U apKTaHI€HC
YKCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,

84 oTIpeieIeHue TPUTOHOMETPHYECKIX

(GyHKIIMI YUCIOBOTO apryMeHTa




Tpuronomerpuyeckas OKpyKHOCTb,

85 ompeeIeHUEe TPUTOHOMETPHYECKUX 1
(YHKIMIA 9UCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1

90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

01 [IpeoOpa3oBaHme TPUTOHOMETPUIECKUX 1
BBIPAKECHUI

92 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIpAXKEHUM

93 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpOKEHU I

94 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUN 1

95 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1

96 Pemienne TpUroHOMETPUYECKUX YPAaBHEHHIA 1

97 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1

98 Pemienne TpUroHOMETPUYECKUX YPAaBHEHHIA 1

99 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1

100 Pemenne TpUrOHOMETPUYECKUX YPaBHEHHIA 1
KonTtponbhas pabora:

101 "TpUrOHOMETPUUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPHUUYECKUE YpaBHEHHS"

102 [TocnenoBarenbHOCTH, CIOCOOBI 3aaHUS 1

nocJieroBarenbHOCTEN. MeTon




MaTeMaTUYECKON MHAYKLINU

MOHOTOHHEIE U OTpaHNU4YCHHBIC

103 MoCIieI0BaTENbHOCTH. VicTopus aHanm3a
0OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccust

105 I'eomeTrpuueckas nporpeccust

106 beckoneuyHo yObIBaroIasi reoMeTpruiecKast
nporpeccust

107 CymMma 0eCKOHEYHO yOBbIBAIOIICH
FEeOMETPUUECKON MPOTrPECCHH

108 JIMHENHBIN U YKCIOHEHUMUAIIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

109 JIMHEHBIN U SKCIOHEHIIMAIBHBIN POCT.
Yucno e. Dopmyrna CI0KHBIX IPOIEHTOB

110 Hcnonp3oBanue mporpeccuu A pereHus
pEaNbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa

111 Kontponbnas padoTa:
"ITocnenoBaTenbHOCTH U TIporpeccun’”

112 HenpepoiBHbIE QYHKIINU U UX CBOICTBA

113 Touka pa3pbiBa. ACUMNTOTHI IpaUKOB
byHKIMMA

114 CpoiicTBa (h)yHKIIMHA HENPEPHIBHBIX HA
OTpe3Ke

115 CaoiicTBa (h)yHKIMH HENPEPHIBHBIX HA
OTpe3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pELICHUS

HEpPaBEHCTB




MGTOH HUHTCPBAJIOB JIA pCIICHUS

117
HEPaBEHCTB

118 MeToa HHTEpBAIOB JJIsl pEIICHUS
HEPaBEHCTB

119 [IprMeHeHre CBOMCTB HEMPEPHIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
(byHKUUH 1715 peleHus 3a1a4

121 [lepBast u BTOpast npon3BOIHBIC GYHKIIUU

122 OnpeneneHue, reoMEeTPUIECKUNA CMBICIT
MIPOU3BOIHOM

123 Omnpenenenne, GU3HMUSCKUANA CMBICTT
MIPOU3BOAHOMN

124 YpaBHeHUE KacaTeIbHOU K rpaduKy
byHKIUN

195 YpaBHeHUEe KacaTebHOU K TpaduKy
byHKIIMHN

126 [Tpou3BoHbIE AIIEMEHTAPHBIX (HYHKIIHN

127 [Tpon3BoIHBIE 3NIEMEHTAPHBIX (PYHKLUI

128 [IpousBogHast CyMMBI, IIPOU3BEICHUS,
YaCTHOTO ¥ KOMITO3UIINH ()yHKIIHIA

129 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO ¥ KOMITO3UIINH ()yHKITHIA

130 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOT'O M KOMIIO3UIIMU (YHKIUH

131 KonTponbnas pabota: "[IponsBognas”

132 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs




3HaHui: "YpaBHeHus"

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL

133 - 1
3HaHui: "Oyukiun"
134 HroroBast koHTpoIbHAs paboTa 1 1
135 Wrorosas KoHTpoJBbHAS paboTa 1 1
136 HOBTOPGHI/IC, 000011IeHHEe, CUCTEMATU3AINS 1
3HaHUH’
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOHON K
UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K

UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

Koaun4yecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKINN Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
UCCIIeIOBaHUIO (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenne HanOOIBIIETO U

HaAMMCHBIICTO 3HAYCHU A HerCpBIBHOﬁ

(GyHKINU Ha OTpe3Ke

Haxoxnenne HanOOIBIIETO U




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIMHU Ha OTpe3Ke

10

11

Haxoxxgenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GYHKIIUM Ha OTPE3Ke

Haxoxaenne HanOoJIbIIEro 1
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
GbyHKINU Ha OTpE3Ke

Haxoxxaenne HauOoJIbIIEro 1
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

12

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

13

[IpumeneHnne npou3BOTHOM IS
HaxO0>KJICHUSI HAMJTYYIIETO PEIICHUs B
MPUKJIATHBIX 3a/1a4ax

14

15

16

[Ipumenenne nporu3BOIHOM IS
HAXOXJCHUS HAUJTY4IIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne nporu3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITN
rpaduxom

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOTO GOPMYIOH UITH
rpaduKom




17 Kommosurus ¢hyHKImit

18 Kommnosumus hyHkmmii

19 Komnozunust GyHKimit

20 I'eomerpuueckue 0Opa3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

21 ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPAMHATHOH MJIOCKOCTH

99 KonTponbnas padora: "UccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

93 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
1epBOOOPA3HBIX

24 IlepBooOpazHble y1eMEHTAPHBIX (DYHKIUH.
[IpaBuia HaX0XKJICHHSI IEPBOOOPA3HBIX

o5 [TepBooOpasHbIe 3IeMEHTAPHBIX (HYHKITUH.
[IpaBuiia Hax0X/1€HNS IEPBOOOPA3HBIX

26 NHurerpai. I'eoMeTpu4eCKUN CMBICIT
UHTErpana

97 Brruncnenue onpenenéHHOro nHTerpaia
o gopmyne HeroTona-JleiiOnumna

28 Beruucnenue onpenenéHHoro HHTerpaa
o gopmysne HoroTona-JIeliOnuna

29 [TpumeHeHMne UHTETrpaa A HaXOXKACHUS
IO IeH TIIIOCKUX PUTyp

30 [IpumeHeHune UHTErpaia 1 HaXOXKACHUS
00BbEMOB Ir€OMETPUUYECKHX Tel

31 [Ipumeps! pemenuit guddepeHInaIbHbIX

YpaBHEHUI




[Tpumeps! pemennii qudQepeHnraIbHbIX

32 .
ypaBHEHHH
MaremaTrnueckoe MOAECIMPOBAHUE

33 PEATBHBIX MPOLIECCOB C MTOMOIIIBIO
Qg depeHInanbHbIX ypaBHEHUN

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan'

35 Tpuronomerpudeckue GyHKIUH, UX
CBOMWCTBA U IrpapuKu

36 Tpuronomerpudeckue GyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuueckue GyHKIUH, UX
CBOMWCTBA U IrpapuKu

38 Tpuronomerpuieckue GyHKIUH, UX
CBOMCTBA U TpapuKu

39 Tpuronomerpudeckne GyHKIIUH, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUIECKUX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX

42 YpaBHEHUH C TIOMOIIbIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH

43 OT160p KOpHEI TPUTOHOMETPHUUECKHUX

YpPaBHEHUH € TOMOIIBIO




TPUTOHOMETPUUECKON OKPY’KHOCTH

Pemenne TPUT'OHOMETPHUICCKUX

44
HEPABCHCTB

45 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

46 Pemenue TpuroHoMeTpUdeCKUX
HEPABCHCTB

47 Pemenne TpuroHoMeTpruuecKux
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUUECKUX (YHKIIHA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METOBI PELICHUS
Jorapu(MHUIECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
norapuMUYECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
Jorapu(MHUIECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PELICHUS

Jorapu(MUIECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI PCHICHUS

> UppaloHaAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppaoOHaTbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PELLICHUS
UppaloHaAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppalnoHaIbHbIX HEPABEHCTB
61 I'paduueckue METOIbI pEeLICHUS
MppaIMOHAIEHBIX YPaBHEHHHA
62 I'paduueckue MeTo bl peLIeHus
UppalOHAIBHBIX YPAaBHEHHH
63 I'paduueckue METOIbI pELICHNUS
II0KA3aTENIbHBIX YPAaBHEHUI
64 I'paduueckue METOIBI peLICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peLIeHus
Jorapu(pMUUECKUX ypaBHEHUN
66 I'paduueckue METOIBI pELICHUS
Jorapu(MUIECKUX HEPABEHCTB
67 I'paduueckue MeTO bl peLIeHUs
Jorapu(MHUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLICHUs
68 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
ypaBHEHUH
I'paduueckue METOIBI peIICHNUS
69 MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX

ypaBHEHUU




70

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
HEPaBEHCTB

71

I'padmyeckue MeToAbI pelieHUs
MOKa3aTeIbHBIX U JOrapu(PMHUECKUX
HEPABCHCTB

72

73

74

Kontponbnas padota: "UpparnmonaibHblie,
MoKa3aTeIbHbIE U JJorapudMudeckue
HepaBeHCTBa"

KowmriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUYecKas (opMbI 3arucu
KOMIUJIEKCHOT'O YHUCIIa

KomriekcHbie uncna. Anrebpandeckas u
TpUTOHOMETpHUYEcKas (popMbI 3arucu
KOMILJIEKCHOTO Yncia

75

Apudmerrueckue onepaum ¢
KOMIIJIEKCHBIMHU YK CJIaMU

76

77

Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIaMU

I/I306pa)KGHI/IC KOMIIJICKCHBIX YUCCJI Ha
KOOp,I[I/IHaTHOﬁ INJIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YHCes Ha
KOOPJMHATHOM TIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMITJIEKCHOTO YHUCIIa
®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOT'O YUCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHMCCII OJIA




penieHus GU3NIECKUX U T€OMETPUICCKIX
3a7a4

Konrtponsnas padora: "KomriuiekcHbie

82 "
qucia

83 HarypanbHble u 11enpie yucia

84 HatypanbHble u Lenbie uucia

85 [IpumeHeHue MpU3HAKOB AETUMOCTH
LEJBIX YUCEIl

86 [TpumMeHeHne TPU3HAKOB IETUMOCTH
LEJbIX YUCEeIl

87 [TpumeHeHne TPU3HAKOB IETUMOCTH
uensix yucen: HOJl u HOK

88 [IpumeHneHne MpU3HAKOB AETUMOCTH
mensix yncen: HOJD u HOK

89 [TpumeHeHre TPU3HAKOB IETMMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOJYJIO

90 [TpumeHeHre TPU3HAKOB IETMMOCTH
LEJIBIX YUCEJI: OCTATKH 10 MOIYJIIO
[IpumMeHeHne TPU3HAKOB 1€TUMOCTH

91 LENBIX YUCeN: alroput™ EBkmuaa mst
peleHus 3a/1a4 B IeIbIX YUcIax

92 Konrtponsnas pabdora: "Teopus memnbix
gucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHHM.

93 PaBHOCHITBHBIE CHCTEMBI H CHCTEMBI-
CIIEJICTBUS

94 Cucrtema 1 COBOKYITHOCTh YPaBHEHUIA.

PaBHOCHIBHBIE CHCTEMBI I CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOBI PELIECHUS CUCTEM U
COBOKYITHOCTEW palliOHAIbHBIX YPABHECHUN

OcCHOBHEBIE METOJBbI pCHICHUSA CUCTEM U

96 COBOKYITHOCTEH MppaIliOHATbHBIX
ypaBHEHUU

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
97 COBOKYIIHOCTEH IMOKa3aTeJIbHbIX
ypaBHEHUH

OCHOBHEBIE MCTOJbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH TTOKA3aTEeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHHUS CHCTEM U
99 COBOKYITHOCTEH JIoTapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHS CUCTEM U
100 COBOKYTIHOCTEH JIorapu(pMU4YeCKUX
ypaBHEHUH

[IpuMeHeHne CUCTEM K PELIEHUIO
MaTeMaTHYeCKUX 3a]1a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTell HayKH U peabHOM
KHU3HH, UHTEPIPETaLns OTYy4EHHBIX
pe3ysbTaToB

[IpuMeHeHHe CHCTeM K peIIeHUI0
MaTeMaTHYECKUX 3a/]1a4 U 3a/1a4 U3

102 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KHU3HHU, UHTEPIPETALUs TOTYYEHHBIX
pe3yabTaToB




[IpumeHeHre HEpaBEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3

103 pa3IUYHBIX 00J1acTel HAYKH U PeaIbHOM
KU3HU, HHTEPIPETALUS OTYyYECHHBIX
pE3yNbTaTOB
KonTponbnas padora: "CucreMbl

104 paloHaIbHBIX, UPPALMOHATBHBIX
MOKa3aTeIbHBIX U JorapupMUIecKux
ypaBHeHUI"

105 PanvonaneHbIE ypaBHEHHMS C TapaMeTpaMu

106 PanmonansHble HepaBeHCTBa C
napameTpamu

107 PanrioHanmsHbBIE CUCTEMBI ¢ TTapaMeTpamMu

108 HppauunoHanbHble ypaBHEHMS,
HEPaBEHCTBA C TTapaMeTpaMu

109 WpparmonanbHble CUCTEMBI C
napameTpamu

110 [Toka3zaTenbpHBIE ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TApAMETPAMU

112 Jlorapudmuueckue ypaBHEeHuUS,
HEpaBEHCTBA C TapaMeTpaMHu

113 JlorapupmMuyueckrne CUCTEMBI C
napameTpamu

114 Tpuronomerpuieckue ypaBHEHUS C
napameTpamu

115 Tpuronomerpuueckrne HepaBeHCTBA C

napameTpamu




116 TpUroHoMeTpUYECKUE CUCTEMBI C
napaMeTpamMmu

[TocTtpoeHue u uccnenoBaHue
117 MaTeMaTUYeCKUX MOJIEJIeH peaabHbIX
CUTYalHi C MOMOILBIO YPAaBHEHUH C

napameTpamu

ITocTpoenue u ucciieoBanue
118 MaTEeMaTHYECKUX MOJEIEN peaabHbIX
CUTYallMi C IIOMOLIBbIO CUCTEM YPAaBHEHUIN

C rapaMeTpamMu

ITocTpoenue u ucciegoBanue
119 MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYallMi C IOMOLIBbIO CUCTEM YPAaBHEHUI

C rapaMeTpamMu

KonrtponbHas pabdora: "3anaun ¢

120 .
napameTpamu

121 [ToBTOpenue, 06001IEHNE,
cUCTeMaTu3auus 3HaHuii: "YpaBHeHns"

122 [ToBTOpenue, 0600IIEHNE,

cucTeMaTu3aIus 3HaHuii: "YpaBHeHus"

[ToBTOpenue, 060061IeHNE,
123 CHUCTEMAaTH3alMsl 3HaHUM: "Y paBHEHUSI.
Cucremsl ypaBHeHUI"

[ToBTOpenue, 06001IeHNE,

124
cucreMmarnsanus 3HaHui: "HepaBeHncraa"

125 [ToBTOpenue, 0600MIEHNE,
cucteMaTtu3anus 3Hanuii: "HepaBencraa"

126 [ToBTOpenue, 060061IeHNE,




cuctemaTtu3aius 3Hanuii: "HepaBencrpa"

[ToBTOpeHME, 0000IIECHNE,

127 cucreMaTtu3anus 3Hanuii: "[IpousBoaHas u 1
e€ npumeHeHue"
[ToBTOpeHME, 0000IIECHNE,

128 cuctemaTtusanus 3Hanuii: "[Ipon3BogHas u 1
e€ mpuMeHeHue"
[ToBTOpeHME, 0000IIECHNE,

129 cuctemMaTtu3anus 3Hanuii: "[IponsBogHas u 1
e€ nmpuMeHeHue"
[ToBTOpeHue, 0600IEeHNE,

130 cucreMaru3anus 3Hanuii: "MHaTerpan u ero 1
npuMeHeHue"

131 [ToBTOpeHue, 0600IEeHNE, 1
cucTeMaTu3anus 3Hanui: "OyHkiun"

132 [ToBTOpenue, 06001IeHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"

133 [ToBTOpenue, 0600IIEHNE, 1
cucTeMaTu3anus 3Hanui: "OyHkiun"

134 Hrorosas koHTpobHAs paboTa

135 HToroasi KOHTpOJIbHASA paboTa 1 1

136 [ToBTOpenue, 0600MIIEHNE, 1
cUCTEMaTH3aInsI 3HAaHUH

OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME







YYEBHO-METOAMYECKOE OBECIHEYEHUE OBPA30BATEJIBHOI'O ITPOLIECCA
OBA3ATEJIbHBIE YYEEHBIE MATEPUAJIBI JIJIA YUEHUKA
1) A.I'. Mopakoswuy, I1.B. CemenoB Anre0pa 1 Havana MareMarndeckoro ananusa. 10 kmacc.

YueOHuK 1151 00111e00pa30BaTeNbHBIX OpraHu3alyii B 2 yacTsax. ba3oBeiil 1 yriayOneHHbIH
ypoBHH. — MockBa: Muemosuna, 2020.

2) A.T'. Mopakosuy, I1.B. CemenoB Anrebpa u Hayana MaTeMaTH4YeCKOro aHanu3a. 11 kiacc.
VY4eOnuk 1st 001eo0pa3zoBaTeIbHBIX OpraHu3amyil B 2 yacTsax. ba3oBeiil 1 yriyOaeHHbII
ypoBHU. — MockBa: Muemo3uHa, 2021.

METOJIUYECKUE MATEPUAJIBI IJI51 YUUTEJIA
1) A.T. Mopakosuy, [1.B. CemenoB Asnredpa 1 Hadaja MaTeMaTHYECKOTo aHanu3a. 10 Kiacc.

Y4eOHuK 1151 0011e00pa30BaTeNbHBIX OPTaHU3alMii B 2 4acTsaX. ba3oBblil 1 yriyOneHHbBII
ypoBHH. — MockBa: Muemo3una, 2020

.2) A.I'. Mopaxosuy, I1.B. CemenoB Anre0Opa 1 Hauyajia MaTreMaTtudeckoro aHanusa. 11 kmacc.

YueOHuk 11t 0011e00pa3zoBaTeNbHbIX OpraHu3anuii B 2 yacTtsax. ba3oBblit 11 yrimyOiaeHHBIN
ypoBHH. — MockBa: Muemo3uHa, 2021.

3) A.T'. Mopakosuu A.T'., [1.B. Cemenos I1.B.: Maremaruka. Anredpa u Hauana
MaTemaruueckoro ananuza. 10 kiacc. ba3oBelit u yriny0néunbiit ypoBaH. MeToguueckoe

nocoOue it yuutessi. — Mocka: u3zgatenbcTBo «Muemo3uHay, 2021.

4) I'ma3oypr B.W.; mox pen. Mopakxosuua A.I'. AJITEBPA 1 HAYAJIA
MATEMATHUYECKOI'O AHAJIM3A. 11 knacc. KonTpoabHbie paboThl AJis
00111e00pa3oBaTeNbHBIX OpraHu3anuii (0a30BbIN U yrTyOIEHHBIN YpOBHH). — MOCKBa:

HU3JaTenbcTBO «MHuemo3uHay, 2020.

Pexomenayemblii mepedyeHb 3JIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB (JOP)
B IIPeNnoAaBaHNN y4eOHBIX NpeaMeToB «MareMaTnka», «Aaredpa», «I'eomerpus».

Anapec DOP*

Ha3sBanue pecypca / KpaTkoe onucaHue

1 | http://window.edu.ru/

OnexkTpoHHass OuOIMOTEKa y4YeOHMKOB UM METOJUYECKHUX
MaTEpUaJIOB. IIpenmeTHbIE pas3zaensl «MatemaTuka,
«Anrebpay, «I'eomeTpus»

2 | https://fipi.ru/

®denepanpHbll MHCTUTYT Nenarorndeckux usmepeHuni. OI'D u
EI'D mo maremaruke. Ha caitte pasmeniatorcs: 1€MO-BapUaHThI
EI'D, OI'D, 'BD mo maremaruke, COOpHHKHA MaTepuajoB st
MOATOTOBKH OO0YyYaloIMUXCS IO MaTeMaTHKe, METOJUYECKHe
PEKOMEHJAallUM  JKCIIEPTOB  IPEAMETHOM  KOMHUCCHHM IO
MaTeMaTHKe.

http://window.edu.ru/wi

Karanor Poccwmiickoro ob6meobpazoBatensHoro Iloprana.

3
ndow/catalog [IpenmerHbIE paszensl «MarteMaTuka, «Anrebpay,
«I"eomeTtpusi».
4 http://www.school.edu.r | Karanor «O6pasosarenbubie pecypest cetn UnrtepHer s

u

o011ero 00pa3oBaHUs.



http://window.edu.ru/
https://fipi.ru/

http://catalog.iot.ru

Karanor «llxonbubiii  SAnpexkc». [lpeamerHbie  pasnensl

«MaremaTukay, «Anredpay, «I'eomeTpus».

https://resh.edu.ru/about

locynapcrBennast oOpasoBarenbHast miaTdopma «Poccuiickas
ANEKTPOHHAs MIKOJIa» — 3TO MHTEPAKTUBHBIE YPOKH IO BCEMY
IKOJbHOMY Kypcy ¢ 1 mo 11 kmacc oT JIy4dmux ydyuTeneu
CTpaHbl, B TOM 4Hcie 1o Maremaruke. WHdopmannoHHo-
oOpa3oBarenpHasi  cpena
o0BeIMHSIONIAs yueHUKa (B ToM ducie nereit ¢ OB3), yuurens,

Ul U3y4eHMs  MaTEeMaTHKH,
poauTeNnst U OTKpbIBAIOLIasi PaBHBIA JOCTYN K KAa4€CTBEHHOMY
obmeMy o00pa30oBaHMIO HE3aBUCHUMO OT COLUMOKYJIBTYPHBIX

YCIOBU.

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

OO6pazoBaTenbHBIN TOpPTal JUIsl MOATOTOBKM K JK3aMEHAM IO
npoduIbHOM 1 6a30BOW MaTeMaTHKe.

https://alexlarin.net/

Caiit A.Jlapuna. IlybGnukyer marepuanbl Aisi TMOATOTOBKU K
EI'> nmo maremaruke, 6a3za 3amad (OpMHpPYETCS Ha OCHOBE
OTtkpeiToro banka, TPEHUPOBOYHBIX U AUATHOCTUYECKUX PAOOT,
npoOHBIX W peanbHBIX BapuantoB EI'D m OI'D. Hwmeercs
BO3MOXKHOCTh COCTaBUTh BapWaHT B BEpCUM IS TI€YaTH.
AnrantTupoBaHO EI'D

107  JIEMOHCTPAllMOHHBIA  BApUAHT

TCKYyLICro roja.

https://mathlesson.ru/no
de/890

[IpencraBnensl pemeHus
Jlapuna OI'D u ET'D.

TPEHUPOBOYHBIX BapHaHTOB A.

https://urok.1sept.ru/

Caiit «llepBoe centsOps». Exeronnplii pectuBans «OTKPBITHII
ypok» (mpoBomutcs ¢ 2003 roma). SBnsiercs MaccoBBIM U
MIPEJICTABUTEIBHBIM OTKPBITHIM TEAarorHIecKuM (OopyMoM, B
KOTOPOM NPUHUMAIOT YYacTHE THICSYM IEJAaroroB — yduTeneu
MaTeMaTHUKu. Marepuassl yYaCTHUKOB (CTaThU C H3JIOKEHHEM
[I€/IarOrMYECKOr0 OMbITa) MyONUKYIOTCS Ha caiiTe, B KHHUrax-
cOopHUKax crarel
MOJTHOTEKCTOBBIMH BEPCUSMHU BCEX MAaTEPHAJIOB.

TE3UCOB Ha  KOMIIaKT-JHUCKax C

https://uchi.ru/

VYuu.py - oTedecTBeHHas OHJAH miaTdopma, I/ie€ YYEHUKH U3
pernoHoB Poccum u3y4aroT MaTeMaTUKy B HWHTEPAKTUBHOMN
dbopme. VYum.py packpbIBaeT TMOTEHIIMAT KaXIOTo peOeHKa.
[Inardpopma ananu3upyer NEHCTBHS KaXJOT0 ydYeHHKa M Ha
OCHOBE JIaHHBIX MOAOMpPAeT NMEepCOHAIbHbIE 33/1aHUs, CO3/aBas

https://rsr-olymp.ru/

TaKUM obpazom WHUBU1yaJIbHYIO 00pa3oBaTeNbHYIO
TpaekTopuio. B ToM uncie u no MaremMaTuke.
Calitr  Poccuiickoro COBETa  OJIUMIIHAN IIKOJILHUKOB.

[Ty6nukyeTrcst yTBep >KIASCHHBIHN MepeueHb OJIMMITHA/ IKOJILHUKOB
Ha TEKYITUH y4eOHBIN ro.

https://www.polymedia.
ru/

Polymedia — Bexymiuii pocCUICKHIT MOCTABUIMK KOMILJICKCHBIX
pellicHU ¥  ayJMOBU3YyaJbHOTO OOOpPYJOBAaHUS Ha PBIHKE

oOpazoBaHus. B  KOMIUIEKCHYIO TNporpamMmy  TMOAJICPKKH
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00pa30BaHMUsl BXOJUT: o0yuyeHue
pabote ¢ 00pa3oBaTENbHBIMH WHCTPYMEHTAMH; METOAMYECKas

TEXHUYECKas TMOJACPKKA;

noJAepkKKa; MH(OPMAIIMOHHAS TOAAEPKKA; COTPYIHHUYECTBO C
TBOPYECKHUMHU ILKOJIAMHU: KOHKYPCHI, KOH(PEPEHIINN U CEMUHAPBI.

1 | http://school- Enunas komnekuus 1{ugpoBbIx 06pa3oBaTeNbHEIX PECYPCOB 1O
4 | collection.edu.ru/ MaTeMaTHKe, 110 Kj1accam, TemMaM 1 YMK
1 https://pedsovet.org/ Ilencoser. Marepuansl no ®I'OC. Maremaruka (IIpoeKTHas
5 JEATeIbHOCTh, BHEKJIACCHBIC MEPOTIPHATHS).
YyutenbCckuid  mopTan  —  MEXKIYHapOJHOE  COOOIIECTBO
YUUTEIIEH.
1 | https://Iwww.uchportal.r | Konnexuuss aBropekux —mpeseHTaumii, ypoKOB M TECTOB,
6 | u KOHTPOJIHBIX paboT U pabovnX MporpamMM Ui YUYUTENIeH MIKOI,
B TOM 4YHCJE M [0 MareMaTtuke Marepuanbl Ui MOJIrOTOBKH
yuanuxesa k EI'D u OI'D., B ToM 4nciie 1o MmareMartuke.
3aByu. MH}pO0.CaliT COAECPKUT METOMAUYSCKUE MaTCPUANBI IS
1 https:/Aww.zavuch.ru/ | TPCTIOIABARNS MATEMATHKH, 03BOJIACT NPOWUTH HE3aBUCHMBIi
7 MOHHUTOPUHT B 00JIaCTH TpPOQMIs CBOEH pPaOOTHI, COHECPIKUT
nHpOpMaIHIo 0 KOH(pEpeHIUAX U Gopymax.
OOpazoBarenbHas colualibHas CeTh PaOOTHUKOB OOpa3OBaHUSI.
1 https://nsportal.ru/ Bo3MOXXHOCTR C€O37aTh MHHH-CAWTBI I€/Iarora-MaTeMaTHKa,
8 copMupOBaTh MaTepuaNbl Ui YPOKOB,  OITyOJMKOBAaTh
MaTtepuaibl TOPTPOINO
Nudoypok. — Beaymmii oOpasoBarenbHblii moprtan Poccum.
1 https://infourok.ru/ [TonysApHBIA CcaliT, OPraHU3YIOINUKA KOHKYPCHI, OJIMMIIMAJBI,
9 BUKTOPHHBI B O0OJAacTH MaTeMaTHUKH JUIs JeTedl, KOTOpPBIM
HEOOXOJMMO MOBBIIIATh MOTHBAIMIO K MaTeMaTHKe.
é http://www.pm298.ru/ | Maremaruka: cripaBodHHK GOPMYIT 10 anreGpe 1 TeOMETPHN.
Mup marematuku. Ha caiite coOpaHbl camble WHTEPECHbIE U
2 | https://mirmatematiki.r | gpxpe npesenrauun mo maremaruke. [l Gonee yROGHOM
1ju HaBUTAIIUH TI0 CAWTy BCE MPE3CHTAIMU pa3JielieHbl Ha KIIACCHI, a
TaK)K€ CBEpXYy UMEETCsI IIOUCK cailTa.
NeHudLit. DnekTpoHHBIE KHUTH KaTeropun «MartemaTukay.
2 | https://www.nehudlit.ru | Cajir spistercs karanorom cebuiok Ha (ailiibl ¢ MEKTPOHHBIMHU
2 | Ibooks/subcat350.html | kpyramu no maremaruke (mpenmymectserHo B hopmarax PDF
u DJVU).
CoOpaHbl KHUTH ¥ YYEOHHKHM CaMbIX TONYJISPHBIX U
2 o BOCTpeOOBaHHBIX aBTOpOB. Maremartuka: Bwienkun H.A.,
3 https://nashol.me/knigi/ | Mopakosna A, Toropenos A.B., Yrpumosmu H.JL.,
Koamoropos A.H., Aranacan JI.C., Tynpumnckas E.E.,
Hemunosuu B.I1., Makapsiue FO.H., Anumos L. A. u npyrue.
2 | https://mccme.ru/ MIIHMO -  Mockosckuit  Ilentp  HemnpepsiBHOTO
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Marematnueckoro OOpazoBanus. Llenp caifta: coxpaneHue u
pasBuTHE TpaauLun MaTeMaTH4ECKOI0 oOpa3oBaHus,
NOJICPKKY  pa3iMyHbIX (OpM  BHEKJIACCHOM paboThl  CO
WIKOJIbHUKAMHU  (KPY)KKOB, OJIMMIIHUAJ, TYPHUPOB H T.1.),
METOIMYECKYI0  IOMOLIb  PYKOBOIUTENSAM  KPYXKKOB H
IpernojaBaTensiM  KJIacCoB € YINyOJEHHBIM  HM3y4YEHUEM
MaTeMaTuku. OOydeHue IIKOJIbHUKOB B paMKax MpoOrpaMm
Ientpa, siBnsieTcs OECIUIATHBIM AJIS YYALIUXCS.

https://utf8.Ibz.ru/metod
ist/authors/matematika/
7/

JlaGopatopus A.I'. MopakoBuya.

www.ziimag.narod.ru/i
ndex.html

ABTOpCKasi ~ cTpaHuLa JIOKTOpa IE€JarorM4ecKux  Hayk,
npodeccopa, 3acmyxkeHHoro pestens Hayku P®, Jlaypeara
npemun IIpesunenrta Poccuiickoit ®enepanuu B oOmactu
obpazoBanmss 3a 2001 ro;m, mpodeccopa  Kadempsl
MAaTEeMaTUYECKOTO  aHajiu3a ©  METOOUMKH  IPENoJiaBaHusd
MaTteMaThKd VHCTHTYyTa MaTeMaTWKd ©  WH(OPMATHKH
MOCKOBCKOTO TOPOJICKOTO MEAArornyecKoro YHHUBEPCUTETA
Anexcannpa I'puropsesnua MopakoBuya.

https://problems.ru/

WHuTtepHer-npoekt «3amaun». Cucrema 3agad sl MOATOTOBKH
YPOKOB, KPYXKKOB U (haKyJIbTaTHUBHBIX 3aHATHH 10 MaTeMaTUKE.
B cucreme copepxarcs 3amaud OJUMIHNAA U TYPHUPOB II0
MaTEMaTHKE Pa3HOIO YPOBHS U Pa3HBIX PETHOHOB.

http://www.uroki.net/

YPOKM. NET. Ilear calita - mnoMOmb MOJOABIM H
HAYMHAIOMIAM YYUTEIIM B COCTABJIICHUH TOyPOYHOTO U
TEMaTHYEeCKOTO  IUIAHUPOBAHUS,  CIICHAPWUEB  IIKOJBHBIX
Mpa3gHUKOB, B pa3pabOTKE OTKPBITHIX YPOKOB MO pPa3HBIM
IIKOJIbHBIM TpEAMEeTaM, KJIACCHBIX YacoB, B TOM YHCIE IS
yUUTENeH MaTeMaTHKH.

http://zaba.ru/

Marematuueckue OJMMIIMAALl WU OJMMIIMAJHBIE  3a/adM.
Nudopmanus o6 onuMmuagax Mo MaTeMaTHKE pPa3IMYHOTO
YpOBHS, 33]]a4i U IOJAPOOHBIE KOMMEHTAPUU K PELLICHUSIM.

https://metaschool.ru/

Meralllkoma.  VIHTEepHET-KPYXKKH,  KYpChl,  OJINMIIMAJBbI,
KOHKYPCBI, TECThl, BEOMHAaphl U1 IIKOJBHUKOB. Y4eOHbIE
ocoOust s IKOJIBHUKOB, BEOMHAPHI JIJIs1 YUUTENEH.

https://interneturok.ru/

bubnmoreka  BHIEO-ypOKOB IO  LIKOJBHOH  IpOrpamme.
OTKpBITEIE YPOKHU IO BCEM MPEAMETAM LIKOJIBHOM MPOrpamMMmsl, B
TOM YHCJI€ U 10 MaTeMaTHKe, COAepXaT TECTbl, TPEHaXKEpPHI,
KOHCIIEKTHI ¥ TOTOBBbIE MaTE€pPHAJIbl K YPOKY.

https://may.alleng.org/e
du/math.htm

O6pazoBatenbHbie  pecypchl  MuTepHera — Maremaruka.
Marepuansl K ypoKaM MaTE€MaTHKH II0 BCEM TeMaM W
IapajuIeIIsIM.

https://rosuchebnik.ru/

40 caiiToB, KoTOpble oOneryaT padory yuutens. Cait, KOTOPBIN
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material/40-saytov-
kotorye-oblegchat-
rabotu-uchitelya/

OTKPBIBAET JOCTYN K OJUMIIMAgaM I10 MaTeMaTHKE MEepPEUHEro
YPOBHSA, KypcaM TIOBBIICHHS KBalu(UKanuu, BeOUHApaM,
pabouum mporpammam.

https://foxford.ru/

Onnaitn-mkoma ~ ®okchopr. Ha  calite  mpemnaraercs
noarotoButhess K EI'D u OI'D mo maremaTuke, yriyOWThCS B
MpeIMeT, MOCTYIUTh B BY3.

http://www.yotx.ru/

[TocTpoenue rpadukoB QPyHKIUI OHIIAKH.

http://zilberberg.ru/

JInuneiii  caiir  H. 3unnsbeplepr (yuuTenbp MaTeMaTHKH,
3aciayKeHHbI yuuTenb Poccuum, KaHAMIAT TeNarormyecKux
HayK, JIOIIEHT, aBTOp psja yueOHMKOB o MaTeMaruke). Karanor
(haiinos.

http://arbuz.uz/t_e pi.ht
ml

ApOy3. 3anumatenbHbil Mup yucen. Coaep>KuT 3aHUMaTeIbHbIE
(akThI U3 MHUpa YUCEI.

http://mathtest.ru/

Marematuka B 1nomomb. MOXKHO 3a CUHMTAHHBIE MMHYTHI
IIPOBEPUTH CBOM MCTHHHBIA YPOBEHb 3HAHUU IO MATEMATHUKE 3a
J000M KJacc WM pasjied, BO3MOKHOCTb MOCIYIIAaTh KOPOTKHE
JIEKLIMU 110 UIKOJIBHOM MaTeMaTHKe.

https://www.canva.com
Iru_ru/grafiki/

Canva - oHmaiH-CEepBHC IO CO3/IaHUIO JHUarpaMM M TpaduKoB
CaMOCTOSITEJIbHO MJIM HAa OCHOBE FOTOBBIX I1a0JI0HOB.

https://www.01math.co
m/

0lMath — oOydvaromass oOHIAMH-CHCTEMa MO0 MaTeMaTHKe.
OnexTpoHHas o0yuvarolias OHJIalH-cUCTEMa MpeAHa3HauYeHa s
HIKOJIbHUKOB, KOTOpPbIE XOTAT JydYllle 3HaTh MaTeMaTHKY,
HOJy4uTh OoJiee TiyOOKoe MOHMMaHue y4eOHOro marepuana, H,
KaK CJIEJICTBUE, MIOBBICUTH CBOIO YCIIEBAEMOCTb.
O6pazoBatenpHas miaatdpopma OlMaremaTnka BBIABHHYTa Ha
npemuto FOHECKO (2019r.) B o6nactu uHbOpMaIlmoOHHO-
KOMMYHHKAIIMOHHBIX ~ TeXHosorui. B pamkax  mpemuun
IOHECKO exeronno BbiOMpaeT Haubosiee HWHTEpECHbIE WU
NEePCIEKTUBHBIE TEXHOJIOTHYECKHE IMPOEKThl BO BceX cdepax
oOpazoBaHws.

http://didaktor.ru/core-
otechestvennyj-
konstruktor-
interaktivnyx-urokov/

Core — oOTedeCTBEHHBIH OHJAWH-TUIATPOPMA, KOHCTPYKTOP
CIIO)KHBIX ~ WHTEPAaKTUBHBIX  0Opa30BaTENIbHBIX  €IMHHILI,
MaTepHuasoB, B TOM YUCIIE [0 MAaTEMAaTUKE U IPOBEPKU 3HAHUU C
OoOpaTHOW CBSI3bI0 M IJIEKTPOHHBIM KypHaioM. JlaHHBIH
KOHCTPYKTOp OBLI CO3/laH B paMkax mnpoekrta «HarmumonanbHas
Otkpeitas  Illkonma». C ero mnoMoOmpI0 MOXKET CO3/1aBaTh
UHTEPaKTUBHBIE YPOKH, UHTEPAKTUBHBIE pPa00YHE JIUCTHI.

https://math.edu.yar.ru/

Marematuka a1 BCeX —  0Opa3oBaTeNbHBIA  MOpPTAJ.
JlucTaHOHHbBIE YpOKH, HMHTEPHET-COPEBHOBAHUS,
MaTeMaTUYeCKUE COPEBHOBAHUS, CChUIKH Ha TOJIE3HBIE PECYPCHI
U CcOOpHUKH WHTEpECHBIX 3amad. OpraHuzaTtopbl MPOEKTa:



https://rosuchebnik.ru/material/40-saytov-kotorye-oblegchat-rabotu-uchitelya/
https://rosuchebnik.ru/material/40-saytov-kotorye-oblegchat-rabotu-uchitelya/
https://rosuchebnik.ru/material/40-saytov-kotorye-oblegchat-rabotu-uchitelya/
https://foxford.ru/
http://www.yotx.ru/
http://zilberberg.ru/
http://arbuz.uz/t_e_pi.html
http://arbuz.uz/t_e_pi.html
http://mathtest.ru/
https://www.canva.com/ru_ru/grafiki/
https://www.canva.com/ru_ru/grafiki/
https://www.01math.com/
https://www.01math.com/
https://www.01math.com/
https://www.01math.com/
https://www.01math.com/
https://www.01math.com/
https://www.01math.com/
https://www.01math.com/
https://www.01math.com/
https://iite.unesco.org/announcements/2019-unesco-ict-in-education-prize-call-for-nominations/
https://iite.unesco.org/announcements/2019-unesco-ict-in-education-prize-call-for-nominations/
https://iite.unesco.org/announcements/2019-unesco-ict-in-education-prize-call-for-nominations/
http://didaktor.ru/core-otechestvennyj-konstruktor-interaktivnyx-urokov/
http://didaktor.ru/core-otechestvennyj-konstruktor-interaktivnyx-urokov/
http://didaktor.ru/core-otechestvennyj-konstruktor-interaktivnyx-urokov/
http://didaktor.ru/core-otechestvennyj-konstruktor-interaktivnyx-urokov/
https://coreapp.ai/
https://asi.ru/projects/13816/
https://asi.ru/projects/13816/
https://math.edu.yar.ru/

IIpaBurensctBo  SIpocnaBckoit obmactH, JlenapramMeHT
obpazoBanus  SpocnaBckoit obmactu, I[Y SO «llentp
TEJIEKOMMYHHUKAIMi ¥ WHPOPMALMOHHBIX  CHUCTEM B
00pa3oBaHUM.



http://www.yarregion.ru/Government/
http://www.yarregion.ru/depts/dobr/
http://www.yarregion.ru/depts/dobr/
https://www.edu.yar.ru/
https://www.edu.yar.ru/
https://www.edu.yar.ru/




