MoanucaHo: Benonuneukas Onbra
ewes onera - BaronMneLKas
DI =Benonuneukas Onbra
Huonasaa, U o-MOY oLl e Onbra
75, email=school75@volgadmin.r

[lata: 2024.10.05 18:03:29 w0 HUKonaeBHa

MMHUCTEPCTBO MPOCBEILEHUSI POCCUCKOI ®EJEPALIUU

Komuter o0pa3oBaHusi, HAyKH M MOJIOAEKHOM MOIMTUKUA BoJsirorpaackou
o0J1acTH

I[enapTaMeHT mo 06p330B3HI/IlO AIMHUHUCTPaAUH Bonrorpa):[a

MOY CHI Ne 75
PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
Ka(benpa CCTCCTBCHHO- Hay‘{HO-MGTO,Z[I/I‘-IGCKI/Iﬁ AUPCKTOP
Hay4YHOT'O IIMKJIa COBET
benonunenkas O.H.
Cmupnosa C.C. Pomamosa E.M. [1puKas Nel72 ot «31»
[Iporokoin Nel ot «30» [Tporoxoin Nel ot «30» aprycra 2023 .
aBrycra 2024 r. aBrycra 2024r.
PABOYAS ITPOI'PAMMA

(ID 1120039)

yueOHOro npeaMera «AJiredpa 1 Ha4Yajaa MaTeMaTH4eCKOro aHaJIn3a.
Yriy0/eHHblIil YPOBEHb)

1t o0ydaroruxcst 10 — 11 xmaccos

r. Boarorpan 2024 r



MNOACHUTEJIBHASA 3AIINCKA

Y4eOHbIii Kypc «Anrebpa W Hadala MaTeMaTHYECKOTO aHaJIN3ay SBISICTCS
OJHUM W3 HauOoliee 3HAYMMBIX B TMPOrpaMMe CpeaHEro oOIiero obOpa3oBaHMUS,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
U3YYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYrol CTOPOHBI, (hopMHpYET
JIOTHYECKOe W aOCTPaKTHOE MBIIIICHUE O0ydYaloIUXcs Ha YPOBHE, HEOOXOIMMOM
JUTST OCBOCHHUS WH(GOPMATUKH, OOIIECTBO3HAHNUS, ICTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOTro Kypca OOydJaromuecs OBIIAJEBAOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (opMyIupyeT CBOU
JOCTHKEHHS B MAaTEeMaTH4IeCcKoi (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOro aHalu3a 3aKia/lbIBacT
OCHOBY Ul YCIEUIHOIO OBJAJCHUS 3aKOHAMU (U3MKHU, XUMUH, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIOJNB30BaTh MX JJS JAlTbHEWIEro oOpa3oBaHUS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSIMU anreOpbl M MaTEeMaTHYEeCKOro aHall3a pa3BUBAET
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPXKACHHUS C TIOMOINBIO MHAYKIIMH U PacCy’KAaTh JIEAYKTUBHO, MCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone uzyuenus yueGHOro kypca «Aisredpa M Hayalla MaTeMaTH4YECKOTO
aHanM3a» 00ydYaroIuecs MOMyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAlUH,
UHTEPIPETAllUd  TOJYYEHHBIX  PEUICHWM, 3HAKOMSTCA C  [pUMEpaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHpPOJAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VY4eOHbIii Kypc 00amaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIMAIIOM,
KOTOPBI peanu3yercss Kak uepe3 Yy4eOHbId MaTepual, CHOCOOCTBYIOIINN
(GbOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEeSATENIbHOCTH, TpeOyIolel MpPOJOJKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH H OTBETCTBEHHOCTH 32 TIOJYYCHHBIN
pe3ynbTar.

B ocnoBe wmeroauku oOydeHus aiareOpe M HadajlaM MaTEeMaTHYECKOTO
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYEHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHallM3a» BBIICTICHBI CICAYIONINE COJAEpKATeIIbHO-MEeTOANYecKue TuHIM: «Yncna
U BBIYUCIICHU», «DyHKIUU U Tpadukuy, «YpaBHEHUS U HEpPaBeHCTBa», «Havama
MaTeMaTHYeCKOro aHanusa», «MHoxkecTBa ©  Joruka». Bce ocHOBHbIE



COZIEPKATENbHO-METOANYECKHE JHHUM H3YYaroTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHs Ha YpPOBHE CpemHero oOmero o0pa3oBaHUs, €CTECTBEHHO JOTOJIHSS
JpyT Jpyra W MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U pa3jaenaMu. J[aHHBIHA
y4eOHBI KypC SBIISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
coJlep)KaHUEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. [lo Mepe Toro kak oOydarommecs OBIaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEMaTHYECKUM ammapaTtoM, y HUX MOCJe0BaTeIbHO HhopMUpyercs u
COBEPILIEHCTBYETCS yMEHHE CTPOUTh MAaTeMaTHYeCKyl0 MOJIeJb peaJbHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJTYUYCHHbIE NPU U3YYEHUU y4eOHOro Kypca, JUis
peIIeHUsI CaMOCTOSITENTFHO CHOPMYITMPOBAHHONW MAaTeMaTUYECKOM 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS» 3aBEpIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTrO 00111er0 00pa3zoBanusi. Ha ypoBHe cpeaHero oo01iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeinsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoHATbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHHUE JeNaThb NPUKUJKY, BBIIOJHATH NPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpaXEHHS, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYyYarolMMCS MHOXKECTBA HATypalbHBIX, IIEIbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puUYecKue 3aJaud M ONepaluu: JeJeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHUCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalni, a TaKkKe
U3BJICYCHUE KOPHS HATYpaJbHOW CTETMIEHH HAa MHOXKECTBE KOMITJIEKCHBIX YHUCEIL.
bnarogapsi mocinenoBaTenbHOMY paCIIMPEHUIO Kpyra HCIOJIb3YEMbIX YHUCEN U
3HaKOMCTBY C BO3MOXXHOCTSMU MX MPUMEHEHHS Ul PELICHUS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MAaTeMaTUKH KaK HayKH W € POJH B
MIOCTPOCHUU MOJIEJICH PEalbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3AIHSI.

JIluaust «YpaBHEHHUS W HEPABEHCTBA» peajM3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha ypOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBKY B KaXKIIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIeHHE COOTBETCTBYIOIMX 3anad. B
pe3yabpTaTe OoOydYarouidecss OBJAJCBAIOT PA3JIMYHBIMU  METOJAMH  PELICHUS
palMoHaNbHBIX, HPPAMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
coaepkammx mnapameTpel. [lodydyeHHbIE yMEHHS IIMPOKO HCHOJB3YIOTCS MpPH
UCCJENOBAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUH MPUKIIATHBIX



3a]a4 W 3a7]a4 Ha HaXOXKJCHUE HauOOJBIINX M HAaUMEHBIINX 3HAYCHUH (DYHKIUH.
Jannast copepkarenbHas JTUHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmyrnaMm, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UppAIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKKE BBIPAXKEHUIA,
coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps u3yudeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyXlieHuid,  pabOTbl C  CHMBOJBHBIMH  (QOpMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHUs MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAHO JEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYecKass JHHUS «DYyHKIUM U TpaduKu» TECHO
nepersieTaeTcs ¢ APYrMMH JIMHUSMU y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHNs MaTepuana. M3yueHue creneHHou,
MOKAa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUMU 7S pelleHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK W C pElIeHHEeM ypaBHEHUN M HepaBeHCTB. [Ipu 3TOM Oonbllloe BHMUMAaHHE
yaensercss (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJaMU 3aBUCHUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeTbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznu4Hoil dopme: aHaTUTHYECKOU, Tpaduueckor u cioBecHOW. Ero m3yudenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHUM.

CopnepxarenpHas nuHuA «Hauana MareMaTnyeckoro aHaiu3a» MO3BOJISIET
CYIIECTBEHHO PACIIMPUTH KPYr KaK MaTeMaTHYECKHX, TaK U MPUKIATHBIX 3a/1ad,
JOCTYIHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHMsl TmpoueccoB. JlaHHasg coaep)kareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMUYECKHX, 3aa4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTUYECKOTO
aHanm3a CrocoOCTBYeT pa3BUTHIO aOCTPakTHOTO, (OPMAIBHO-JIOTHYECKOTO |
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE W UCKyccTBe. OOyuaroniyecs: y3HaIT O



BBIJIAIONTUXCSI PE3yIbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTHKH Kak
HAyKU, U 00 UX aBTOpax.

CopeprkaTenbHO-METOAUYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIONINN BCE pa3feibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe uenoe. [loaTomy BaxkHO 1aTh
BO3MOXKHOCTh OOy4arolmeMmycss IMOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOJIb30BATh €T0 ISl BHIPAXKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKH CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET pa3BUTHIO JIOTHUECKOTO MBIILICHUS
00y4JaroIuxcs, TMO3BOJIIET UM CTPOUTH CBOM PACCY’KIEHHUS Ha OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIHPOBAHUS, KOTOpPbHIE MPU3BAHbBI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peatbHBIX
CUTYyaIllMi, WCCIACAOBAHMS O3TUX MOJEIEH C TOMOIIBIO afmapara aireOpbl |
MaTEMaTH4YeCKOT0 aHajii3a, WHTEPIPETAMH TOJYyYCHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETCHBI B KAK/IBIN U3 Pa3fIesioB MPOTPaMMBI, IIOCKOJIbKY BECh MaTepHall
y4eOHOTr0 Kypca IIMPOKO HCIIOJIB3YeTCs I pelieHus MPUKIaaHbIX 3anad. [lpu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaromiuecss  pa3BHBAIOT
HAOJFOMATEIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETHU3UPOBATh  MPOOJIEMY.
JlesitenbHOCTh MO (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3a1a4
OpraHU3yeTCs B MPOIIECCe U3YyUEHUs BCeX TeM y4eOHOTO Kypca «Anredpa 1 Hadasna
MaTeMaTHYECKOTO aHATN3ay.

Ha wusyuenue yudeOHOro kypca «Anrebpa W Hadajlla MaTeMaTHYECKOIO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 4aca B HeJIEINIO).



COAEPKAHUE OBYUYEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbsabie unciaa. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeckoHeuHble Mnepuoanyueckue Apoou. IlpumeHeHue apoOGedt W MPOIEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPAciei 3HAHUHN U PealbHOM )KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMy € JCUCTBUTENIBHBIMU  4YHCIaMUA.  Moayiib
JIEUCTBUTEILHOTO YHCIAa U ero cBoMcTBa. [IpuOmmk€HHbIE BHIYMCIICHUS, TPABUIIA
OKpYTJICHUSI, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUN.

Crenenp ¢ uenpiM mnokaszarenemM. buHoMm Hsrotona. Hcenmonbe3oBaHue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a7a4 ¥ MPEIACTABICHUS JAHHBIX.

ApudmMeTrueckuii KOpeHb HaTypaJIbHON CTENEHU U €r0 CBOMCTBA.

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

Jlorapupm uymcna. CpoiictBa norapu¢pma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CHHyC, KOCHMHYC, TAaHT€HC, KOTAaHI'€HC YHCIOBOTO apryMeHTa. ApPKCHHYC,
aPKKOCUHYC M apKTAaHT'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHUSI M ypaBHEHHUsI-CleACTBUA. HepaBeHCTBO,
pEIIECHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS HENBIX U APOOHO-PAIIMOHATBHBIX YPAaBHCHUMN U
HEpPABEHCTB. MHOrOWwIeHbl OT OJIHOW MEepeMEHHOW. JlenmeHne MHoroujieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHorowiensl ¢  LEJIBIMU
ko3 unmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUN, COEPKAIINX CTEIIEHN U KOPHH.

HNppaunonanbHbie YpaBHEHUS. OCHOBHBIE METO/IbI penieHus
UppaImoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[Tpeobpa3zoBanue BbIpaX)eHH, COEPIKALIUX JOrapru(MBbI.

Jlorapudmuueckue YpaBHEHUS. OcHOBHBIE METO/IbI peuieHus
Jorapu(pmMHUECKUX YpaBHEHU.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHoOMETpUYECKUX YPaBHEHUM.



Pemienne cucrem JIMHEWHBIX YypaBHEHUMH. MarTpuua CHUCTEMBI JIMHEHMHBIX
ypaBHeHMil. OrnpenenuTenb MaTpuilbl 2X2, €ro TeOMETPUYECKUI CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENs ISl PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWM. PellleHHe NpHUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VccinegoBaHue MOCTPOEHHONM MOAENU C
ITIOMOIIBIO MATPHI] U OTIPEIEITUTEIIEN.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3lIMyHbIX 00JIacTell HayKu U peasibHOMU
YKU3HU.

DOyHkuuu U rpapuku

@yHkus, crnocodbl 3agaHus (QyHKnuu. B3auMHO o00patHble (QyHKIUU.
Kommnosumms pynkiuii. I'paduk  QyHkimu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOmacth ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkum.
[IpomexxyTku 3HaKonocTosiHCTBA. UETHBIE 1 Heu€THbIe (pyHKUMU. [leproauyeckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKUIUMU. MaKCUMyMbl U MUHHUMYMBI
dbynkuuu. Hanbosbiiee u HauMeHblee 3HaueHus: QYHKIIMA Ha POMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHas (pyHKIMS ¢ HATypaJbHBIM U 1IeJbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM cTeneHH Kak (GyHKIUU OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKUMNA sl pelIEHUs ypaBHEHUM.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUEe TPUTOHOMETPUUECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpoOIEccaXx M SBJICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauvaja MmaTeMaTH4ecKOro aHajaim3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4ECKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. MCTOpHsST BO3HUKHOBEHHS MaT€MAaTHYECKOrO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas rmporpeccuu. beckoneyHo yObiBaromas
reoMmerpuueckas nporpeccusi. CyMMma 0€CKOHEYHO yOBIBAIOIIEH reOMETPUUYECKON
IIPOrpecchu. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncino e. PopmyJia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTPeccCUU Ul PELIEHUs pealbHbIX —3a1ay
MIPUKIIATHOTO XapaKTepa.



HenpepbiBHble (yHKIMM W MX CcBoMcTBAa. TOuykM paspbiBa. ACHUMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3sBoaHble QyHKIUU. OnpeneneHne, reOMeTpUIECKui U
buznyecKuil CMBICI MPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUU.

[IpousBogubie  snmemeHTapHbix  ¢yHkmuil.  I[IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHoOXecTBO, oOIlepalld HaJ MHOXKECTBAMM M HX CBOMCTBA. Jluarpammel
Ounnepa—Benna. [lpumeHeHHe TEOPETHMKO-MHOXKECTBEHHOTO — ammapara  Juis
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yuciaa v BIYMCICHUSA

HatypaneHbie u nensie yucia. I[IpumeHenne npru3HakoB AECIUMOCTH ILIEJIBIX
yucen, HauOonplui oOuui aenurens (namee — HOJl) u HamMeHbliee oOiiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkiuaa 1uist pereHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKass (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeThdyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMITJIEKCHBIX YHWCET Ha KOOPIWHATHOW IUIOCKOCTH.
®opmyna Myapa. Kopau N-oii cTeneHr M3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs (PU3UYECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucremMa M COBOKYNHOCTh YpaBHEHHH W HEPABEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbBHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHMM C  TMOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpPaBeHCTB.

OCHOBHBIE METOJbI pPEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeHeHne  ypaBHEHMH, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OJYyUYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuueckue oOpa3bl ypaBHCHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronometpuyeckue GyHKIIUHN, UX CBOWCTBA U TpadUKU.

['padrueckne MeTonbl pellleHUs YpaBHEHUUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMH I8 HCCIEIOBaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUHU 3a7ad U3 JIPYTrux y4deOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxzaenue  HauOoJbIIEro W HAUMEHBIIETO0  3HAYEHUU
HEIMPEePbIBHON (DYHKIMU HA OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON [JIs1 HAXOXKJIECHHMS HAWIy4dllero peleHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIpPEAENICHHs CKOPOCTM M YCKOPEHHMs Mpolecca,
3aJlaHHOTO (HOPMYJIION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMi. [IpaBuna HaxoxaeHus nepBooOpa3HbIX.

WNuTterpai. I'eomerpuuecknit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyie Hetorona-JleiOuuna.

[TpumeHeHre uWHTErpaja s HAXOXKICHUS IUIOMAAECH IUJIOCKUX (QUIyp U
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsl pemenuit  auddepeHunanbHbiX ypaBHEHUH. MaTtemaTudyeckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PAZIUYHBIX CTPYKTYp, SBICHUA,
IpoLenyp TpakJaHCKOTo oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOILIEHHE K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHUKEHUW B JAPYrUX HayKax, TEXHOJOrusAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUUCKOro Hapoaa, CPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHMS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HayKM U JEATEJIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIIOUAs ACTETUKY MAaTeMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyKI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusnvyeckoro BOCIUTAHUA:

chOPMHPOBAHHOCTh, yMEHUS TPUMEHSATh MAaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM €S TEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOD
Oynymeli mnpodeccnrt W peann30BBIBATH COOCTBEHHBIC JKU3HCHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAaHHE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMCHCHHE MaTEeMaTHYEeCKUX 3HAHUW JUIS pelieHus 3agad B 00JacTu
OKpY’)Karolel cpebl, IJIAaHUPOBAHME IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICICTBUIN JIJI OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKHW W OOIISCTBEHHOM  MPAKTUKH, ITOHUMAaHHE
MaTeMaTHYECKOM HayKH KakK c(]epbl 4YeIoBEeUeCKOW MesATEebHOCTH, 3TaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJICTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYID M HCCIEIOBATEIIbCKYIO0 JESATEIbHOCTD
WHJMBUIYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe J1eiiCTBUS

ba3oBble jornueckue aeiicTBU:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC NMPHU3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSATHH, OTHOIIEHWH MEXAYy MOHATUSIMH, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHMSI, KPUTEPUU MTPOBOAMMOTO aHAIIN3A,

BOCIIPUHUMATh,  (opMyIupoBaTh M  NPEOOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISIBIIAITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUIX, MpEIaraTb KPUTCPUU JIsI
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTh BBIBOABI C KCIIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX U
WHYKTUBHBIX YMO3AKJIIOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

IPOBOJNUTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAITUIO, PUBOIUTEH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KIEHUS U BBIBOJIbI;

BBIOMpaTh cmoco0 pemnieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BBHIOMpATh HauOoJiee TMOAXOAAINMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBarTeabCcKHe JeiiCTBUSA:

UCIIOJIB30BaTh BOIPOCHl KaK HCCIENOBATEIbCKUII HMHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00BEKTa, sIBJICHUS, MPoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXI1y 00bEeKTaMU, SIBJICHUSMU, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, HUCCIENOBaHUS, OLEHUBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE Pa3BUTHE IPOLIECCA, A TAKKE BbIABUIATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.

Pabora c nndopmanueii:

BBISIBJISITH JeUIUTHl HHPOPMAINH, JAaHHBIX, HEOOXOAMMBIX IS OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMyHbIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKy;

OLIEHUBATh Ha/IEKHOCTD uHbopMaIuu () CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU  OOLIEHUs, SICHO, TOYHO, TPAMOTHO BbIpa)kaThb CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aJauH,
KOMMEHTHPOBATH MOJYYEHHBIN pe3yJIbTarT;

B Xo/€ 00CYXXJIeHUS 3a/1aBaTh BOMPOCHI MO CYILIECTBY OOCYKIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYKIEHUS C CYXKICHHSIMU IPYTUX YYACTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me€ M CXOACTBO MO3UILMUN, B KOPPEKTHOU (opme
(dbopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;

IIPEACTABIATh PE3YIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA



Camoopranusanus:

COCTaBJISATH IJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
YYETOM UMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTaTOB, BIAJCTh
croco0aMu CcaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pEIICHHs
MaTeMaTU4YECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, JAHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH PUYUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eAITEILHOCTD:

MOHMMATh M KMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboThl mpu pemeHur Y4eOHbIX 3aJad, NPUHUMATh II€JIb COBMECTHOMU
NeSATETbHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIbI pabOT, JOTOBapUBaThCs, OOCYXKIaTh TMPOIECC M Ppe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNMOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMbD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JPYTMMHU YJI€HAMH KOMAaH[bI, OLICHHBATh
Ka4ueCTBO CBOEr0 BKJaja B OOIIUI MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy obOyuyenuss B 10 kuacce oOydaromuiics MHOJYYUT CIEIYIOIINE
npeaIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa u Havyajla MaTEMaTUYECKOTr0 aHaU3a»:

Yuciia ¥ BBIYUCTICHUSA:

cBOOOJIHO OIEpPUPOBaTh MOHATUSMU: pallMOHAIbHOE YHCIO, OECKOHEYHas
nepuoanueckas ApoOb, TMPOIEHTHI, HWPPANUOHATBFHOE YHCIO, MHOXECTBA
pPAlMOHAJIBHBIX U IEMCTBUTENIBHBIX YUCEN, MOIYJb AEHCTBUTEIBHOTO YUCIIA,;

OPUMEHATh JIpOOM M TPOLEHTHI JUIsl PEIICHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOTKEHHBIC BBIYUCIICHUS, TIpaBUiIa OKPYTICHUS, TPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJHO ONEPHUPOBATH MOHATHEM: CTENEHb C LEJbIM IOKa3aTeleM,
UCIIOJb30BaTh MOAXOIAILYI0 (POPMY 3aMHCH IEHCTBUTEIBHBIX YHCEN IS PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

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

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOZIHO OIEpPHpPOBaTh MOHATUSAMHU: JIOTapupM UHCIA, JECATUYHBIE WU
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHI'€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMM: APKCUHYC, aPKKOCHHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATUAMU: TOXKJIECTBO, YPAaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPABHEHUS U YPABHEHUSA-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
pAlMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ] HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

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

CBOOOIHO ONEpUpOBaTh TOHATUSMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IPUMEHSTh ONPEACIIUTENIN Ui PEUIEHUS CHUCTEMBbl JIMHEHMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYALIUU C IIOMOIIBI CUCTEMBI JJUHEUHBIX YPaBHEHUN,
MCCIIEA0BAaTh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITMOJIHATH MpeoOpa30BaHMs YUCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIILHBIM [T0KAa3aTelIeM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pmMHUECKUX BbIPAKEHUN;

cBOOOJIHO OMEpPUPOBATH MOHATHUSAMU: HPPALMOHANBHBIE, TOKAa3aTENbHbIE U
JorapupMuUecKre ypaBHEHHUs, HAXOAUTh UX PELIEHHS C OMOIIBbIO PABHOCHIIBHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA POBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYecKre GopMyIibl Il TpeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEoOXoAuMmble (GOpPMyJIbI  JUIsl  PEIICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILHS, CIIOCOOBI 3a/1aHusl (QyHKLUH,
B3aUMHO 0OpaTHble (QPYHKIUHU, KOMHOO3ULMUSA (QyHKUMNA, rpaduk QyHKOUH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OINEPUPOBaTh MOHATUSAMU: OOJACTH OIpPENETCHUS U MHOXKECTBO
3HaYeHUHN PyHKINHU, HYJIH PYHKIHMH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMHU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi cTeneHH Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJIbHbIM I0OKa3aTeJeM;

ONEpUPOBATh TOHATUSAMU: JIMHEHHAs, KBaJpaTU4Has U JpOOHO-IMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE MCCIIE0BAaHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKAa3aTellbHAs U JorapupmMuyeckas
GyHKIMH, UX CBOMCTBA U TrpauKH, HUCIOJIH30BATh MX TpaQUKUA [JIs PEIICHUS
YPaBHEHUI;

CcBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OTpeJieieHHe TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YyHKUMA JJI1  MCCIENOBAaHUA TPOLECCOB H
3aBUCUMOCTEH MpH pElIeHUH 3aJlay U3 APYrUX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXaTh (hOpMyIaMH 3aBUCUIMOCTH MEXy BETMUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETPUYECKas MPOrPECCHs], TUHEUHBIN U
HKCIIOHEHLIUATIBHBIA POCT, (OpMyJia CIOKHBIX MPOLEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCIIOJI30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3a4ad IPUKIATHOIO
XapaKkTepa;



cBOOO/IHO OTEPUPOBATH MOHATUAMU: TTOCIEOBATENFHOCTD, CIIOCOOBI 3aJaHUS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OINEpUpPOBaTh IOHATUSIMHU: HENpPEPbIBHbIE (PYHKLUMU, TOYKHU
pa3pbiBa rpaduka QpyHKINK, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH 17151 peLIeHMs 3a/1a4;

CBOOOIHO OIIEpUpOBaTh MOHATUSIMU: TI€pBas U BTOpas IPOU3BOIHBIE
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (OYHKIUH, 3HATH IPOU3BOIHBIC SJIEMEHTAPHBIX (PDYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHI CMBICT MPOU3BOIHON HJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsl pealbHbIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUHU 3a]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

cBOOOMHO OIEpPHpPOBATh TMOHATHUSMU: OIpENeTeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIHLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniy oOyuenus B 11 kiacce oOy4aromuics TOJYYHUT CIEIYIONIUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hayajia MaTeMaTHYECKOTO aHATN3ay:

Yuciaa 1 BBIYUCTICHUA:

CBOOOZIHO OMEpUpOBaTh MOHATUSAMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIETUMOCTHU
uenbix yucen, HOJl 1 HOK HaTypalibHBIX 4Mcen sl pelIeHus 3a1ay, IPUMEHSTh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIC YMCIIA B PA3IMUHBIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOIHO OINEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPUUECKOH (hopMe, BBIIOJIHATH apu(PMETUUECKUE ONEpal C HUMHU U
n300paxaTh Ha KOOPAMHATHOMN MIIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOO/IHO OMNEPHUPOBATH MOHITUSIMU: HUPpALMOHANBHBIC, MOKa3aTelbHbIE U
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PABHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJIATH OTOOpP KOpHEW MpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH TMOHSITHUEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (OPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
JorapupMUUYECKUX YPABHEHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coAepKalye MOIYJIA U apaMeTpPBhI;

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

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUSI, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBHUIO 3aJ1a4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIIOJb30BAaHUEM almapara ajireophl,
MHTEPIPETUPOBATH OJTYUYECHHBIN PE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TE€OMETpPUYECKUE oO0pa3bl YpaBHEHUH U  HEPABEHCTB Ha
KOOPJAWHATHOU IJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHkmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCJICAOBAHUS peabHbIX
ITPOIIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

MCITIOJI30BATh MPOU3BOHYIO JIJISl KCCIICOBAHUS (DYHKIIMA HA MOHOTOHHOCTh
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMH HEMPEPHIBHOU Ha
OTPE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO Ui HAXOXKJICHHUS HAWIy4YIIEro pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIbHO-DKOHOMUYECKMX, 3aJadax, i
OTIPEJICICHUS] CKOPOCTH W YCKOPEHHWsS TIpoliecca, 3aJaHHOro (OpMyJIoNd WIH
rpaduKom;



cBOOOZIHO OMEpUPOBATH MOHATUSAMHU: TEPBOOOpa3Has, ONpeAeHEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIIEMEHTAPHBIX (YHKUMNA U BBIYHUCISATH
uHTerpan no gopmyne Horotona-JleliOnuia;

HaXOJUTh IUIOLIA/IN TIOCKUX (UTYp M 0OBEMBI TEJI C TOMOIIBIO MHTETPaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoanuyecrBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dekTpoHHbIE (LM (POBbHIE)
n/n NPOrpamMMmsbl Bcero Koutporbibie  Ipaxireciie o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
MHOXECTBO 1€CTBUTEIIbHBIX YHCEIL.
1 MHorounensl. PaninoHaabHbIe YpaBHEHHUS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oynkuun u rpapuku. CreneHHas GyHKIUS C 12 1
L[EJIbIM TI0Ka3aTeNIeM
3 Apudmernueckuii KOpeHb N-0if CTENCHH. 15 1
HppanunonanbHble ypaBHEHUS
4 [TokazarensHas pynkius. [lokasarensHbie 10 1
YpaBHEHHUS
5 Jlorapudmuueckast pyHKIHUS. 18 1
Jlorapudmuueckue ypaBHEHHS
6 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
yYpaBHEHUs
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10
HenpepsiBable pynkuuu. [IponzBoanas 20
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KoanyecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LM (pPOBbLIE)
n/n MPOrpaMMbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
1 I/ICCJ'IGILOBaHI:Ie (GYHKIHHI ¢ ITOMOIIBIO 29 1
MIPOU3BO/IHOM
2 [TepBooOpasHas 1 uHTETpal 12 1
3 I'paduku TPUrOHOMETPHUUECKUX (DYHKITHHA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanmoHaibHbie, TOKa3aTeIbHbIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
5 KomriekcHbie ncia 10
6 HatypanbHble u 1ienbie uncna 10
CucTeMbl paloHATBHBIX, HPPAITTOHATEHBIX
7 MIOKAa3aTeIbHBIX U JIOTapUPMHUUECKUX 12 1
ypaBHEHUH
8 3ama4u ¢ mapameTpamMmu 16 1
9 HOBToPeHI/Ie, 0000I11IeHNEe, CUCTEMATH3AINS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




ITOYPOYHOE IIVTAHUPOBAHUME
10 KIIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Koutpoasubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTejbHbIE
padoThI padoThI
pecypchl
[[MHO>KeCcTBO, ONepali HaJl MHOYKECTBaMHU
1 ~ 1 1 Hepena
1 X CBOMCTBA
2 Juarpammsl Diinepa-Benna 1 1 Hepens
[IpruMeHeHne TEOPEeTUKO-MHOKECTBEHHOTO
3 1 1 Hepena
armapara i peueHus 3ajaaqd
Parnonansueie unciaa. OOBIKHOBEHHBIE U
4 JECATUYHBIC IPOOH, TPOIICHTHI, 1 1 Hepena
OCCKOHEYHBIC MTEPUOUUCCKHUE TPOOH
Parnonansueie unciaa. OOBIKHOBEHHEIE U
5 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1 2 HegenA
OECKOHEUYHBIE TTEPUONUECKUE TPOOH
[IpuMmenenne apo0Oeii U IPOLEHTOB IS
6 P P P 1 2 Hepena
penieHust MPUKIAIHBIX 33124
[IpuMmenenne apo0Oeii U IPOLEHTOB IS
7 p P p 1 2 Hepena
pelIeHs TPUKIaJAHbIX 3a7a4
JleicTBuTeNnbHBIE UKclia. PaimonanbHbie U
8 1 2 Hepens
HPpAIMOHATILHBIE YHCIIa
Apudmernyeckue ornepaium ¢
9 p\, ¢ P 1 3 Hegena
JIEMCTBUTEIILHEIMH YHCIaMH
Mopynb JeHCTBUTEIBRHOTO YHUCIIA U €r0
10 . 1 3 Hepena
CBOIiCTBa
11 [TpuOnkEHHBIE BHIYMCIICHUS, TIPaBUIIa 1 3 Hepena




OKpYIJIEHUS, IPUKUJIKA U OLIEHKA
pe3yibTaTa BEIYUCICHUN

12

13

14

OcHOBHBIE MCTObI pCICHUA LICIIBIX U
IpOoOHO-pallMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

OCHOBHBIE METOIbI PEIICHHS 1IEJIbIX U

JIpOOHO-PALIMOHAIBHBIX YPaBHEHUN U
HEPaBEHCTB
OCHOBHBIE METOIbI PEILICHUS LENbIX U

JIpOOHO-PALIMOHANBHBIX YPaBHEHUN U
HEPABEHCTB

3 HegenA

4 Hepens

4 Hepens

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
JleneHne MHOTO4IeHa Ha MHOTOUJIEH C
octatkoM. Teopema besy

4 Hepens

16

17

MHoOTOo4JICHBI ¢ TebIMHA KO3 QHUIIIeHTaMH.

Teopema Buera

Pemenue cucrem JIMHENHBIX YpaBHEHUI

4 Hepens

5 Hepena

18

19

20

21

Pemenne cucreM IMHEWHBIX YPaBHEHUN

Marpuna cucTeMsl JINHEWHBIX YPaBHEHUIA.
Onpenenurens MaTpuLbl 2X2, ero
T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

Onpenenurens MaTpuLbl 2X2, €ro
T€OMETPUYECKUM CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

[IpuMeHeHue onpenenuTens A peeHus
CUCTEMBI JINHEWHBIX YPaBHEHUI

5 Hepena

5 Hepena

5 Hepena

6 HepenA

22

Pemenne OPpUKIAAHBIX 3a1a4 ¢ ITIOMOIIBIO

6 HegenA




CHUCTEMBI JINHEWHBIX YPAaBHEHUI

23

24

Penienne nmpukiaaHbIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

KoHntponbHas padota: "PanronanbHbie

ypaBHEHHUA U HepaBeHCTBA. CHcTeMBI
JIMHEWUHBIX ypaBHEHUN"

6 HegenA

6 HegenA

25

OyHKIMS, CIIOCOOBI 3a/1aHUs (QYHKITUH.

B3aumuo obpatabie pyHkiuu. Kommnosunus

byHKIUI

7 HepenA

26

27

28

I'paduk GpyHkuMU. D1eMeHTapHbIE
npeoOpazoBanus rpapukoB GyHKIHUN

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HaueHud ¢pyHkuu. Hynu dyHkmm.
[TpomexxyTKH 3HAaK MOCTOSTHCTBA

YérHble U HEUETHBIE (PYHKIIUU.
[Tepuoanueckue pynkuuu. [IpomexxyTku
MOHOTOHHOCTH (DYHKITHH

7 HepenA

7 Hepena

7 HepenAa

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubomnsiiee 1 HanMeHbIIIee 3HAYCHUE
(GYHKIIUN HAa IPOMEKYTKE

8 HepenA

30

31

32

Jluneiinas, kBagpaTuuHas U 1poOHO-
TuHeHas GyHKuun

DeMeHTapHOe UCCIeI0BaHuEe U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKLIUH
DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHHE TPAPHUKOB ITUX (PYHKLIUH

8 HepenA

8 HepenA

8 HepenA

33

CreneHs c IeIbIM IT0Ka3arejaeM. buaom
Hrrotona

9 HepenA




Crenens ¢ LICJIBIM OKa3aTeneM. buaom

34 Heotona 9 Hepensa
CrenenHasi QyHKIUS C HATYpaTbHBIM U

35 [IeJIBIM MMoKa3zaresieM. E€ cBoiicTBa u 9 Hepenn
rpaduk
KoHnTtponbhas padora: "CreneHHas

36 . B | 9 Hepena
¢dbynkuus. E€ cBolicTBa u rpaduk
Apudmernueckuii KOpeHb HaTYpaIbHOMN

37 pud . P P 10 Hepens
CTEIEHU U €ro CBOMCTBA
Apudmerndeckuit KOpeHb HATYpaIbHOMN

38 pud . P P 10 Hepens
CTEINEHHU U ero CBOWCTBA
[TpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUN

39 peodp p ’ 10 Hepens
CoJIepXKalINX CTENEHU U KOPHU
[IpeobpazoBaHust YHCIOBBIX BBIPAKCHUI

40 peoop p ) 10 Hepena
CoJIepXKalIiX CTENEHU U KOPHU
[TpeobpazoBaHus YHCIOBBIX BHIPAKCHUIH

41 peoop p ) 11 Hepena
COJIEpXAIINX CTENIEHU U KOPHU
WppaunonansHbie ypaBHeHHs. OCHOBHBIE

42 METO/Ibl PEIICHUS UpPAlMOHAIBHBIX 11 Hepena
YpaBHEHUU
WppaunonansHbie ypaBHeHHs. OCHOBHBIE

43 METO/Ibl PEIICHUS HpPAMOHAIBHBIX 11 Hepena
YpPaBHEHUNU
HppaunonaneHble ypaBHeHNs. OCHOBHBIE

44 METO/1bI PEMICHHS UPPALOHATBHBIX 11 Hepena
YpPaBHEHUNU
PaBHOCHIIBHBIC TTEPEXO/IBI B PEIICHUHN

15 p p 12 Hepena

VMPPALMOHAIBHBIX YPaBHEHUI




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

46 . 12 Hepens
UpPPALMOHATILHBIX YPaBHEHHI
PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUT

47 P 13 12 Hepens
UPPALMOHATBHBIX YPaBHEHUN
PaBHOCHIIbHBIE TTEPEXObI B PELICHUH

48 . 12 Hepens
UpPPALMOHATILHBIX YPaBHEHH
CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn

49 KaK ()YHKIIMH OOpaTHOW CTETNCHH C 13 Hepens
HATYpaJIbHBIM MOKa3aTeleM
CoiicTBa u rpaduk KOpHS N-0if cTeNeHN

50 Kak (QyHKIMH 00paTHOW CTETIEHU C 13 Hepena
HaTypaJIbHBIM I1OKa3aTelleM
KonTponbnas pabota: "CsoiicTBa u rpaduk

o1 KOpHs N-oi creneHu. MppanroHanbHbIe 13 Hepena
ypaBHEeHHUA"
Crenensb ¢ pallMOHAIBHBIM IOKa3aTeIeM U

52 . N 13 Hepena
e€ CBONCTBA
CreneHsb ¢ palliOHAILHBIM [TOKA3aTeNeM U

53 . N 14 nepens
e€ cBolicTBa
CreneHb ¢ palluOHATIBLHBIM [TOKA3aTeNeM U

54 . . 14 Hepena
e€ cBolicTBa
ITokazarenbHas pyHKLMS, €€ CBOMCTBA U

55 by ’ 14 vepena
rpadux
Hcnonws3oBanue rpadpuka QyHKINUN AJIs

56 . 14 Hepens
penieHus: ypaBHEHUH
Ucnonws3zoBanue rpaduka QyHKIUU 115

57 p fb by 15 Hepena
penieHust ypaBHEHUH

58 [TokazarenbHble ypaBHeHUs. OCHOBHbIE 15 Hegenn




METO/Ibl PEIICHHS TOKA3aTEeIbHbBIX
ypaBHEHUU

[Toka3zarenbublie ypaBHeHUs. OCHOBHbBIE

59 METOIbI PEIICHUS ITOKA3aTCIBHBIX 1 15 Hepena
YpaBHEHU I
[ToxazarenbHble ypaBHEeHUSI. OCHOBHBIE
60 METO/Ibl PEIICHHSI TTOKA3aTeIbHBIX 1 15 Hepena
YpaBHEHUU
KonTponbnas pabota: "[lokazarenpHas
61 p p " 1 16 Hepens
¢bynkius. [lokazaTenbHble ypaBHEHUS
62 Jlorapudm uymncna. CoicTBa Jorapudpma 1 16 Hepenn
63 Jlorapudwm yucna. CoiicTa norapudpma 1 16 Hepens
64 Jlorapudm umncna. CBoicTBa jJorapudpma 1 16 Hepenn
65 JecsaTuunble U HATypaJlbHbIE TOTapU(PMBI 1 17 Hepens
66 JlecATUYHBIE U HATYpAIbHBIC JTOTapH (MBI 1 17 Hepenn
[TpeoOpazoBaHue BEIpAKEHHI, COIEPIKAIITIX
67 peoop P AepRati 1 17 Hepena
aorapudmsl
[TpeoOpazoBaHue BEIpAKEHHI, COIEPIKAIITIX
68 peodp p Aiepati 1 17 Hepens
J0rapuQmbl
IIpeoGpa3oBaHye BEIpAKEHHM, COACPIKAIINX
69 beodp P Alepraiit 1 18 Hepens
aorapudmsl
Jlorapudpmuyeckas pyHKIUs, €€ CBOMCTBA U
70 pud yman 1 18 Hepena
rpadux
Jlorapudmuueckas pyHKIUs, €€ CBOMCTBA U
71 pud yman 1 18 Hepena
rpadux
Ncnonp3oBanue rpadguka GyHKIUU 1151
72 pag Gymcm 2 1 18 Hepena

peneHus: ypaBHEHU N




Hcnonp3oBanue rpaduka QyHKIUH 15

73 . 19 Hepena
pelLeHNs ypaBHEHUH
Jlorapudmuueckue ypaBueHusi. OCHOBHBIC

74 METOBI peIIeHUs Torapu(HMUIECKUX 19 Hepena
YpaBHEHU I
Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE

75 METO/Ibl PEIICHHS JIOTApUPMUIECKUX 19 Hepena
YpaBHEHUU
Jlorapugmuueckue ypaBHeHusl. OCHOBHBIE

76 METO/Ibl PEIICHHS JIOTAPUPMUUECKUX 19 Hepena
ypaBHEHUU
PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUT

77 p pu 20 Hepensa
Jorapu(pMUUECKUX ypaBHEHUIN
PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUT

78 P pv 20 Hepensa
JOTapu(PMHUECKUX YpaBHEHUI

79 Konrtponsnas pabora: "Jlorapupmuueckas 20

Heaens

¢yukuus. Jlorapupmudeckue ypaBHeHuUs"

80 CuHyc, KOCUHYC, TAHT'€HC U KOTaHT€HC 20 Hegens
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC U KOTaHT€HC 21 nenens
YHCIIOBOTO apryMeHTa
ApKCHHYC, apKKOCUHYC U apKTaHI€HC

82 p e, ap y p 21 Hepena
YKCIIOBOTO apryMeHTa
ApKCUHYC, apKKOCUHYC U apKTaHT€HC

83 P e, ap Y P 21 Hepena
YHCIIOBOTO apryMeHTa
Tpuronomerpruueckas OKpyKHOCTb,

84 onpeneaeHne TPUTOHOMETPUIECKUX 21 Hepena

(GYHKIMI YMCIOBOTO apryMeHTa




Tpuronomerpruyeckas OKpyKHOCTb,

85 OTpeIeTICHUE TPUTOHOMETPUUECKHUX 1 22 Hepenn
(YHKIHMIA YUCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 22 Hepens

87 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1 22 Hepena

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 22 Hepens

89 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1 23 Hepena

90 Hpeo6pa3033aHHe TPUTOHOMETPUUECKHUX 1 23 vegens
BBIpKEHU I

01 HpeoGpa3ouBaHHe TPUTOHOMETPUYECKUX 1 23 Heaenn
BBIpKEHU I

92 HpeoGpa3ovBaHHe TPUTOHOMETPUYECKUX 1 23 Heaenn
BBIPAKCHU I

93 Hpeo6pa3033aHHe TPUTOHOMETPUUECKHUX 1 24 vegens
BBIpOKEHU I

94 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1 24 vepena

95 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1 24 vepena

96 Pemnienne TpUTOHOMETPUYECKUX YpaBHEHHHA 1 24 Hepens

97 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1 25 Hepena

98 Pemnienne TpUTOHOMETPUYECKUX YpaBHEHHHA 1 25 Hegens

99 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1 25 Hepena

100 Pemenne TpUTOHOMETPUYECKUX YpaBHEHHH 1 25 Hegens
KonTtponbHas pabora:

101 "TpUrOHOMETPUUECKNE BBIPAKEHUS U 1 26 Hepena
TPUTOHOMETPHUUYECKUE YpaBHEHHS"
[TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS

102 1 26 Hepensa

nocJieroBaTebHOCTEN. MeTo




MaTeMaTUYECKON MHIYKLIMU

MOHOTOHHEIE U OIrpaHUYCHHBIC

103 1ocJIe0BaTeNbHOCTU. MicTopus ananusa 26 Hepens
0ECKOHEUHO MaJIbIX

104 Apudmerraeckas mporpeccus 26 Hepena

105 I'eomeTpuueckas mporpeccust 27 Hepens
BeckoHeuno yOnIBaroias reoMeTpuaecKkas

106 M R 27 Hepensa
porpeccust
CyMMa OeCKOHEYHO YOBIBAIOIIEH

107 M 5 Y 27 Hepensa
T€OMETPUUYECKON MTPOTPECCUU
JIMHEeNHbBI U DKCIOHESHIIMAIBHLIN POCT.

108 p 27 Hepens
Yucno e. DopMyia ClI0KHBIX MPOLEHTOB
JIMHEHBIN U SKCIOHEHIIMAIBHBIN POCT.

109 28 Hepensa
Yucno e. Dopmyrna CI0KHBIX IPOIEHTOB
Hcnionb3oBaHne IpOrpeCCHA ISl PEIIEHUS

110 porp P 28 Heaens
pealbHBIX 33aJ1a4 MPUKJIAHOTO XapaKTepa
Kontpoabnas padora:

111 " P P " 28 Hepensa

[TocmenoBaTeIbHOCTH U MPOTPECCUA

112 HenpepbiBHbIE QYHKIIMN U UX CBOICTBA 28 Hepena
Touka pa3peiBa. AcUMOTOTEI I'padUKOB

113 pv P rpad 29 Heaens
byHKIMA
CBolicTBa (DYHKIIUI HENMPEPHIBHEBIX Ha

114 by pep 29 Hepena
OTpe3Ke
CBolicTBa (DYHKIIUI HENMPEPHIBHLIX Ha

115 by pep 29 Hepena
OTpe3Ke
MeToa MHTEPBAIIOB IS PELICHUS

116 P p 29 Hepensa

HEpPaBEHCTB




MGTOI[ HHTCPBAJIOB JIA pCIICHUS

117 30 Hepens
HEPaBEHCTB
MeTo1 MHTEPBAIOB IS PEIICHUS

118 P p 30 Heaensa
HEPABCHCTB
IIpuMmeHeHne CBOMCTB HENPEPBIBHBIX

119 p . pep 30 Hepensa
GyHKIMA 715 pelIeHus 3a1a49
IIpuMeHeHne CBOMCTB HEIPEPBIBHBIX

120 P N pep 30 Heaensa
byHKIUI 1715 pereHust 3a1a4

121 [lepBas u BTOpast Npou3BOIHBIC (PYHKIIUU 31 Hepena
OmnpeaeneHue, reOMETPUUYECKUH CMBICT

122 e N p 31 Hepensa
MIPOM3BOTHOM
Omnpenenenue, GU3NIESCKUN CMBICIT

123 p . b 31 Hepensa
MIPOU3BOTHON
VYpaBHeHHE KacaTeIbHOH K IpadHK

124 p paguxy 31 Hepensa
byHKIIUN
YpaBHeHHE KacaTeIbHOM K rpaduK

125 P pacpuky 32 Hepens
byHKIIUN

126 [Ipou3BoHbIE AIIeMEHTAPHBIX (YHKIIHNA 32 Hegens

127 [Tpon3BoiHBIE 3JIEMEHTAPHBIX PYHKLIUH 32 Hepena
IIpon3BoHAasT CYMMBI, IIPOU3BENECHUS,

128 P Y P . 32 Hepensa
YaCTHOTO ¥ KOMITO3HIINA (HYyHKITUH
[IpousBogHAs CYMMBI, IPOU3BEICHHS,

129 P g Y P A N 33 Heaensa
YaCTHOTO ¥ KOMITO3HIINA (HYHKITHH
IIpou3BogHAs CYMMBI, IPOU3BEICHUS,

130 P g Y p g . 33 Heaensa
YaCTHOTO M KOMITO3UIIUU (DYyHKITUH

131 Kontponbnas padora: "[IponsBognas” 33 Hegena

132 [ToBTOpeHnue, 06001IeHNE, CUCTeMaTH3aIUs 33 Hepensa




3HaHui: "YpaBHeHus"

[ToBTOpEHME, 0000IIEHUE, CUCTEMATH3AIIHS

133 oo | 1 34 Hepensa
3HaHuil: "OyHKINU

134 Hrorosast koHTpoIbHAs paboTa 34 Hepena

135 Wrorosas KoHTpoJBbHAS paboTa 1 1 34 Hepena

136 HOBTOPCHI/IG, 000011IeHNE, CUCTEMATH3AINS 1 34 vegens
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
i 136 10

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[IpuMeHeHne Npou3BOJHOM K
HCCleIoBaHUIO (PyHKIMM Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

1 Hepena

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
MCCIICIOBAHMIO (DYHKITHH Ha
MOHOTOHHOCTb M 3KCTPEMYMbI

1 Hepena

[IpuMeHeHne Npon3BOJHOM K
MCCIICIOBAHMIO (DYHKITHH Ha
MOHOTOHHOCTb Y 3KCTPEMYMbI

[Ipumenenne npou3BOHON K
UCCIeIOBaHMIO (PYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI
[Ipumenenre npou3BOIHON K
UCCIeIOBaHMIO (PYHKITHI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

1 Hepena

1 Hepensa

2 HegenA

[IpuMeHeHne Mpon3BOJHOM K
uccaea0BaHuio (PyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

2 HepenA

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GyHKIUM Ha OTpe3Ke

Haxosxnenne HanOobIIEro 1
HaVMEHBIIIETO 3HAYEHUS HENPEPBIBHON

2 HegenA

2 HegenA




(GbyHKIMU Ha OTpe3Ke

10

11

Haxoxnenune HanOopIero u
HaWMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GbyHKIMU Ha OTpe3Ke

Haxoxnenne HanOOJIbIIEro U
HaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GyHKIMHM Ha OTpE3Ke

Haxoxnenue HaubombIero u
HAaUMEHBIIETO 3HAUCHUS HEMPEPHIBHOMN
GyHKIIUM Ha OTpe3Ke

3 HepenA

3 HegenA

3 HepenA

12

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
GyHKIIUM Ha OTpe3Ke

3 HepenA

13

14

15

16

[Ipumenenne nporu3BOIHOMN ISt
HaXO0JICHUS] HAMJTYYIIIETO PEIICHUS B
MIPUKJIATHBIX 3a/1a4ax

[Ipumenenne npou3BOIHOM IS
HAXO0XJIEHUS HAaUJTy4Ilero pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne npou3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GopMYIIOi UiTu
rpaduKom

[Ipumenenre npou3BOIHOM IS
ONPEACIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3aIaHHOT0 GOPMYIION UITH
rpaduKom

4 HepenA

4 HepenA

4 HepenA

4 HepenA

17

Komnozunus ¢pyHkuit

5 HepenA




18 Komnozunus GyHkuunit 5 Hepena

19 Kommnosumus hyHkmmi 5 Hepens
I'eomerpuueckue oOpas3sl ypaBHEHUN Ha

20 p . P yp 5 Hepens
KOOPJMHATHOM TIJIOCKOCTH
I'eomerpuueckue oOpas3sl ypaBHEHUH Ha

21 p N P yp 6 Hepens
KOOPJAMHATHOMN MJIOCKOCTH
Kourpomnsnas padora: "Uccinenosanue

22 R . p o 6 Heaenn
(GyHKIUH C TOMOIIBIO TPOU3BOIHOM
[TepBooOpazHasi, OCHOBHOE CBOMCTBO

23 6 Hepens
epBOOOpa3HBIX

24 [TepBooOpasHbIe 37IeMEHTAPHBIX (QYHKITUH. 6

Heaens

[IpaBuna HaXOXKIEHUS IEPBOOOPA3HBIX

o5 [TepBooOpazHbie 3NeMEHTapHBIX QYHKIUH. .

Heaens

[TpaBuna HaXOXKACHUS IEPBOOOPA3HBIX
NHuterpai. I'eoMeTpu4eCcKnid CMBICI

26 7 Hepens
WHTErpana
Brruucnenue onpenenéHHoro HHTerpaa

27 N 7 Hepens
o gopmyine Horotona-JleliOnuna
Briuucnenue onpenenéHHOro HHTErpana

28 . 7 Hepens
o ¢opmyne HoroTona-JleiiOnuna
[Ipumenenne wHTErpaIa 71 HAX 0K IACHUS

29 P . P 8 Hepena
Ioaiel TIOCKUX PUryp
[Ipumenenne wHTETpaa IS HaX 0K ACHUS

30 P . P 8 Hepena
00BEMOB reOMETPUUECKHX Tell
IIpumepsl pemennii nuddepeHIUaIBLHBIX

31 PHMED vp bdep 8 Hepena
ypaBHEHUN
ITpnMmeps! pentennii nuddepeHITNATEHBIX

32 PHMEDPEI P bdep 8 Hepena

YpaBHEHUI




33

MaremaTruueckoe MOAECIUPOBAHUE
peabHBIX MPOIECCOB C MTOMOIIBIO
mudepeHInaTbHBIX YPAaBHCHUM

9 HepenA

34

35

36

Konrtponsnas padora: "[lepBooOpasznas u
uHTerpan”

Tpuronomerpuueckue GyHKIHH, HX
CBOIiCTBa U rpaduku

Tpuronomerpuyeckue GyHKIIH, UX
CBOICTBA U TpaduKu

9 HepenA

9 HepenA

9 HepenA

37

38

39

Tpuronomerpudeckne GyHKINHU, UX
CBOWCTBA U TpapuKu
Tpuronomerpuueckue GyHKIHH, HX
CBOICTBa U rpaduKu
Tpuronomerpuieckue GyHKINHU, UX
CBOICTBa U rpaduku

10 Hepena

10 Hepens

10 Hepena

40

41

42

43

OT60p KOpHEHN TPUTOHOMETPUUECKUX
YPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUIECKON OKPYKHOCTH

OT60p KOpHEH TPUTOHOMETPHUECKUX
YPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

OT100p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

10 Hepena

11 Hepens

11 Hepena

11 Hepensa

44

Pemrenne TpuroHoMeTpudecKux

11 Hepensa




HEPABEHCTB

Pemenne TPUT'OHOMETPHUYCCKUX

45 12 Hepens
HEPABCHCTB
Pemenue TpuroHoMeTpuuecKux

46 12 Hepens
HEPaBEHCTB
Pemenue TpuroHoMeTpudeCcKuX

47 12 Hepens
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPHUECKUX (DYHKIIUH. 12 Hepena
Tpuronomerpuyeckue HepaBeHCTBA"
OcHOBHBIE METOABI PELICHUS

49 13 Hepens
MOKa3aTeIbHbIX HEPABEHCTB
OCHOBHBIE METOBI PEIICHUS

50 13 Hepens
MMOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOBI PEIICHUS

51 13 Hepens
MMOKa3aTeIbHBIX HEPABEHCTB
OcHOBHBIE METOBI PELICHUS

52 13 Hepens
MOKa3aTeIbHbIX HEPABEHCTB
OCHOBHBIE METOBI PEIICHUS

53 14 Hepens
Jorapu(MUIECKUX HEPABEHCTB
OcHOBHBIE METOBI PELICHUS

54 14 Hepens
Jorapu(MUIECKUX HEPABEHCTB
OCHOBHBIE METOBI PELICHUS

55 14 Hepens
norapuMHUYECKUX HEPABEHCTB
OCHOBHBIE METOBI PEIICHUS

56 14 Hepens
Jorapu(MUIECKUX HEPABEHCTB
OcHOBHBIE METOBI PELICHUS

57 15 Hepena

MPPALMOHAJIBHBIX HEPABEHCTB




OcHoBHBIC MCTOJbI PCHICHUS

58 15 Hepens
UppaIMOHAILHBIX HEPABEHCTB
OCHOBHBIE METOBI PELICHUS

59 P 15 Hepens
UppalMOHAILHBIX HEPABCHCTB
OCHOBHBIC METOJIbI PEIICHUS

60 15 Hepens
UppaIMOHAILHBIX HEPABECHCTB
I'padrueckue MeTOIBI pelIEHUS

61 pad p . 16 Hepens
UppaIMOHAILHBIX YPaBHEHHH
I'padmyeckue MeToabI pemieHUs

62 pad P . 16 Hepens
HPPaIMOHATILHBIX YPaBHEHUI
I'paduueckue METOIbI peIICHUS

63 . 16 Hepens
MOKa3aTeIbHbIX YPaBHCHUN
I'padmyeckue MeToAbI peHicHUS

64 pad P 16 Hegenn
MMOKa3aTeIbHBIX HEPABEHCTB
I'padmyeckue MeToabI pemieHUs

65 pad p . 17 Hepens
JorapuMUIECKUX YpaBHEHUIN
I'padmyeckue MeToAbI perieHus

66 pad p 17 Hepens
norapuMUYECKUX HEPABEHCTB
I'padmyueckue MeToaBI pemicHUS

67 pag P 17 Hepens
Jorapu(MUIECKUX HEPABEHCTB
I'padmyeckue MeToAbl penieHus

68 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX 17 Hepenn
YpaBHEHUI
I'padmyeckue MeToabI perieHus

69 MOKa3aTeJIbHBIX U JIOTapu()MUIECKUX 18 Hepena
ypaBHEHUH
I'padmyeckue MeToabl perieHus

70 pad p 18 Hepena

IIOKa3aTCJIbHBIX U J'IOl“apI/I(I)MI/I‘{CCKI/IX




HEPABEHCTB

71

72

73

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

Kontponbnas padota: "UpparnmonaibHblie,
MOKa3aTeabHbIE U JIOTapU(PMUUECKHE
HepaBeHCTBA"

KowmriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUecKas (popMbl 3arucu
KOMIUJIEKCHOT'O YHUCIIa

18 Hepens

18 Hepens

19 Hepens

74

KommiekcHbie uncna. Anredpandeckas u
TPUTOHOMETpHYECKasi POPMBI 3aruch
KOMILIEKCHOT'O YKCIIa

19 Hepena

75

76

Apudmerndeckue onepaum ¢
KOMIIJICKCHBIMHU YK CJIaMU
Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YU CJIaMU

19 Hepena

19 Hepens

77

N3o0paxkeHne KOMIJIEKCHBIX YHCET Ha
KOOPJAMHATHOM TNIOCKOCTH

20 HepenA

78

79

N3o0paxkeHne KOMITJIEKCHBIX YHUCEN Ha
KOOPJAMHATHOM TIOCKOCTH

®opmyna Myaspa. Kopau n-oii ctenenu us
KOMILIEKCHOT'O YHCIIa

20 Hepens

20 HepenA

80

®opmyna Myaspa. KopHu N-oii ctenenu us
KOMILIEKCHOTO YHCIIA

20 HepenA

81

HpI/IMCHCHI/IC KOMIIJICKCHBIX YUCCII AJIA
peICHUA (bHSH‘IeCKI/IX U rCOMCTPHUICCKUX
3aaa4

21 HepenA




Konrtponsnas padora: "KomriuiekcHsie

82 \ 21 Hepens
qpciia

83 Harypasnbnble u 1iensle yucia 21 Hepena

84 HarypanbHble u 11epie yucia 21 Hepena
[IpuMeHeHHE IPU3HAKOB JICITMMOCTH

85 p P 22 Hepens
LICJIBIX YHCET
IIpuMeHeHNE IPU3HAKOB IETMMOCTH

86 p p 22 Hepensa
LIENTBIX YHCEN
[IpuMeHeHHE IPU3HAKOB JICIMMOCTH

87 p P 22 Hepens
nenbix uncen: HOJl u HOK
[IpuMeHeHHE IPU3HAKOB JICIMMOCTH

88 P P 22 Hepens
uensix yucesnr: HOJl u HOK
[IpuMeHeHNEe IPU3HAKOB IETMMOCTH

89 p p 23 Hepensa
LEJIBIX YUCEII: OCTATKH 110 MOJYJITIO
[IpuMeHeHHE TPU3HAKOB JICIMMOCTH

90 p P 23 Hegensa
LEJIBIX YUCEII: OCTATKH 110 MOAYJIIO
[IpuMeHeHne MpU3HAKOB ACTUMOCTH

91 LEJIBIX YHCeN: airopuT™ EBKinaa mist 23 HepenA
perieHus 3a/1a4 B IEebIX YHCIIax
KonTtponsHag pabora: "Teopust nmeabx

92 p” p p 23 Hepensa
YHCENI
Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCHIIBHEIE CHCTEMBI 1 CUCTEMBI- 24 Hepens
CISICTBUS
Cucrema ¥ COBOKYITHOCTh YPaBHEHH.

94 PaBHOCHIBHBIE CHCTEMBI I CHCTEMBI- 24 HepenA
CIASICTBUS

95 OCHOBHBIE METO/IBI PEUIEHUS CUCTEM U 24 Hepensa




COBOKYITHOCTEW pallMOHAIbHBIX YPaBHEHUIN

OCHOBHBIC METO/BI PEIICHHSI CUCTEM U
96 COBOKYITHOCTEH MPPaLMOHATBHBIX 1 24 Hepens
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHUS CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeIbHBIX 1 25 Hepena
YpaBHEHUI

OCHOBHBIE METO/Ibl PELLICHUSI CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeIbHBIX 1 25 Hepena
ypaBHEHUH

OCHOBHBIE METOJIbI PELICHHSI CUCTEM U
99 COBOKYITHOCTEH JIoTapu(pMUIECKUX 1 25 Hegens
ypaBHEHUH

OCHOBHBIC METO/Ibl PEIICHHS CHCTEM U
100 COBOKYITHOCTEH JIoTapu(PMUIECKUX 1 25 Hegens
YpaBHEHUI

[IpuMeHeHMe crCTeM K pelIeHUI0
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3
101 pa3auyYHbIX 00JacTel HayKu U peaslbHOM 1 26 Hepena
KU3HHU, UHTEPIPETALHS TTOTYIEHHBIX
pe3yIbTaToB

[TpumeHeHHe cHCTEM K PEIICHHIO
MaTeMaTU4YeCcKuX 3a/1a4 U 3a/1a4 U3
102 pa3MYHBIX 001aCTe HAYKH U PEeaTbHOM 1 26 Hepens
’KM3HU, HHTEPIPETAIHS TTOTyUYSHHBIX
pe3yIbTaToOB

HpI/IMCHCHI/IC HCEPAaBCHCTB K PCIICHUIO
MAaTCMaTHYCCKUX 3aJa4 M 3aJja4 U3

103 1 26 Hepena




pa3nUYHBIX 001aCTeH HAYKH U PeabHOM
YKU3HU, MTHTEPIPETALUs [0JTyYEHHBIX
pe3yJIbTaToB

KonTponbnas pabora: "CucreMsl
palluOHAJIBHBIX, UPPALUMOHATIbHBIX

104 26 Heaens
MMOKAa3aTeIbHBIX U JTOTaPHUPMUIESCKUX
ypaBHEHUN"

105 PanmionansHbie ypaBHEHHS C TapaMeTpaMu 27 Hepensa
PanmonansHble HEPABEHCTBA C

106 p 27 Hepensa
rapameTpamMmu

107 PanvoHaneHbIE CUCTEMBI € ITapaMeTpaMu 27 Hepena
HUppanmnoHnanbHble YpaBHEHUS

108 PP yp ’ 27 Hepens
HEpPaBEHCTBA C MapaMeTpamMu
WppanuoHaibHEIE CUCTEMEI C

109 bp 28 wepenn
rapameTpamMmu
ITokazarenbHBIE YPABHEHUS, HEPABEHCTBA C

110 P » Hep 28 Hepena
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TAPAMETPAMHU 28 Hepensa
Jlorapudmudeckue ypaBHEeHUS

112 pud yp ’ 28 Hepena
HEPAaBEHCTBA C TTapaMeTPaMHU
JlorapudmMuueckue CUCTEMEI C

113 pu¢ 29 Hepensa
napameTpamu
TpuroHoMeTpruyecKre ypaBHEHUS C

114 p p yp 29 Hepensa
napameTpamu
TpuronoMerpruuecKkre HepaBeHCTBA C

115 P P p 29 Hepensa
napameTpamMmu
TpUrOHOMETPUUECKHUE CUCTEMEI C

116 P p 29 Hepena

napameTpamu




117

[TocTtpoeHue u uccnenoBaHue
MaTEeMaTHYECKUX MOJIENIeH peabHbIX
CUTYallMi C MOMOIIbIO YPAaBHEHUH C
napameTpamu

30 HepenA

118

[TocTtpoeHue u uccnenoBaHue
MaTEMATHYCCKHUX MOHeHeﬁ PCAJIBbHBIX
CUTYallUi C IOMOIIBIO CUCTEM YPABHEHUIA
C mapameTpaMu

30 HepenA

119

[TocTpoeHue u uccnenoBaHue
MaTeMaTHUYECKUX MOJIENIEN pealbHbIX
CUTyAaIUH C IOMOLIBbIO CUCTEM YPABHEHUMN
C mapameTpaMu

30 HepgenAa

120

121

KonTponbnas padora: "3anauu c
napamerpamu”

[ToBTOpeHME, 0000IIECHNE,
cUCTeMaTu3auus 3HaHui: "YpaBHeHns"

30 HepgenAa

31 Hepens

122

[ToBTOpenue, o6o0IEHNE,
cUCTeMaTu3auys 3HaHui: "YpaBHeHus"

31 HepenA

123

124

125

[ToBTOpenue, o6o0IIEHNE,
CUCTEMaTHU3aIlis 3HaHUI: Y paBHEHUS.
Cucremsl ypaBHeHUI"

[ToBTOpenue, 06001IeHNE,
cucremarusanus 3HaHuii: "Hepasencraa"
[ToBTOpenue, 060061IeHNE,
cucremarusanus 3HaHuii: "Hepasencraa"

31 HepenA

31 HepenA

32 HepenA

126

127

[ToBTOpenue, o6o0mEeH e,
cucteMaTtu3anus 3Hanuii: "HepaBencraa"

[ToBTOpenue, 06001IeHNE,

32 HepenA

32 HepenA




cucreMmarusauus 3Hauui: "lIponsBogHas u
e€ mpuMeHeHue"

[ToBTOpeHue, 06001IEHNE,

128 cucreMatusanus 3Hanuii: "[IponsBonnas u 1 32 Hepensa
e€ npumeHeHue"
[ToBTOpeHue, o600IIEHNE,

129 cucteMaTtu3anus 3Hanuii: "[IponsBogHas u 1 33 Hepensa
e€ npumeHeHue"
[ToBTOpeHME, 0000MIIECHNE,

130 cucTeMaTu3aius 3Hanui: "MHTerpa u ero 1 33 Hepensa
npuMeHeHue"

131 [ToBTOpeHme, 06001IEHNE, 1 33 Hegens
cucreMaTtu3anus 3HaHui: "Oynkuun"

132 [ToBTOpeHme, 06001IEeHNE, 1 33 nemens
cucTeMaTtu3aius 3Hanuii: "Oyakuun" A

133 [ToBTOpenue, 06001IeHNE, 1 34 negens
cucTeMaTu3anus 3HaHui: "Oynkuun"

134 Hrorosas koHTpoJsibHas paboTa 1 34 Hepena

135 HToroBast KOHTpOJIbHASA paboTa 34 Hepena

136 [ToBTOpenue, o6o0IIEHNE, 1 34 nenens
CHCTEMATH3alHs 3HAHUHI

OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPO'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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