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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYroi CTOPOHBI, (hopMUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TucHUIUIMH. B pamkax maHHoro y4eOHOro kKypca oOydaroliuecsi OBJIaJeBalOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (opMyiupyeT cBou
JOCTHKEHHS B MAaTEeMaTH4IeCcKoi (hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOro aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIINN Pa3BUTHUSI SKOHOMHUKH U OOIIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX IS JajbHEHIIero oOpa3oBaHUsS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMH KOHCTPYKIHMSIMHU anreOpbl M MaTEeMaTHUeCKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JEAYKTUBHO, MCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTui0, (OpMHUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHoOro kypca «Ainrebpa m Hayaja MaTeMaTH4YE€CKOIO
aHanM3a» 00ydYaroIIuecs MOTy4YaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAllUH,
WHTEPNIpPETAlU  TIOJIYYCHHBIX  PEHIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOJAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbIi Kypc 00danaeT 3HAYUTEIHHBIM BOCIHUTATENBHBIM IOTEHIIMAIIOM,
KOTOPBI peanu3yeTrcss Kak uepe3 Y4YeOHbI Marepual, CIOCOOCTBYIOIINMA
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NESTENIbHOCTH, TpeOyIoleld MpOJOKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJyYCHHBIH
pe3yInbTar.

B ocnoBe wmetomuku oOydeHus anreOpe M HayalaM MaTeMaTH4YeCKOTro
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYEeHHUS.

B crpykType yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOUYEeCKe TuHuu: «Yucna
U BbIUMCIEHUs», « DYHKIMU U rpadukn», «YpaBHEHUSI U HepaBeHCTBay, «Hauana
MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHoBHbIE



COJIEPKATENbHO-METOANYECKHE JHHUM HW3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTENEHHO HACHIIIAsCh HOBBIMH T€MaMd W paszaenamu. JlaHHbIN
y4eOHBIH KypC SIBJISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJIEp’KaHUE HECKOJIBKMX MaTeMaTHYECKUX AMCLUMIUIMH, TaKMX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. Ilo Mepe Toro kxak oOydwaromuecs OBJAIEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlapaToM, y HUX IOCIEI0BATENbHO (popMupyeTcsa U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYl0 MOJEIb pEeabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJYYEHHbIE IPU U3YYEHUH y4eOHOro Kypca, AJis
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIMPOBAHHON MAaTeMaTHYECKOW 3aJau, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopepxxarenpHo-MeTOIMYecKass JUHUS «YKcia W BBIYMCICHUS» 3aBEpIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOIr0 00111ero 00pa3oBanusi. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoHATbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHHUE JeNaTh NPUKUIKY, BBINOJHATH NPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBbIE BbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HAaTypaibHBIX, IIEIbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUYecKue 3aJaud M OIEepaluu: JeJeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHUCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalni, a TaKkKe
U3BJICYCHUE KOPHS HATYpaTbHOW CTETIEHW HA MHOXKECTBE KOMIUJICKCHBIX YHCE.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOXXHOCTSMH MX MPUMEHEHHS Ul PELICHUS Pa3iMuHbIX 33134
dbopMupyeTcsi TpeACTaBICHNE O €IUHCTBE MATeMAaTUKH KaKk HayKH U €€ POJH B
MIOCTPOCHUN MOJIEJICH pEeaNbHOTO MHUpA, HIMPOKO HCIOIB3YIOTCS O00O0OIICHHE U
KOHKPETH3aIHS.

Jluaust «YpaBHEHHMSI M HEPABEHCTBA» pEaJU3yeTCs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHuUs, MOCKOJIBKY B KaXJOM
pasnene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pe3yibraTte oOydarolluecs OBJIAJEBAalOT Pa3IMYHbIMM METOJAMH  PELICHMS
palMoHaNbHBIX, HPPAMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepKaimmx mnapameTpel. [lodydeHHbIE yMEHHS IIHMPOKO HCHOJB3YIOTCS MpPH
UCCIIEOBAaHUM (PYHKIUI C NOMOUIbI MPOU3BOJHOM, PHU PELIEHUM MPHUKIAJIHBIX



3a]a4 W 3a7a4 Ha HaXOXKJEHHE HauOOJBIINX M HAaWUMEHBIINX 3HAYCHUH (DYHKIUH.
Jannast copepkarenbHas TUHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmymnam, mpeoOpa3oBaHus  PalUOHAIBHBIX,
UppAIMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAKKE BBIPAXKECHUH,
coJlepKallluX CTerneHu W Jiorapudmbel. brarogaps u3zydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxlieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npegiaraeT 3(QQPEKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3a]1a4, HArJIAHO JIEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHUs MaTepuana. M3ydeHue cTeneHHoun,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (DYHKIIMIA, UX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pelIeHUs 3a7a4 U3 APYIHX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK W C pElIeHHEM ypaBHEHUN M HepaBeHCTB. [Ipu 3TOM Ooblloe BHMUMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaepKaTeIbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJISIOIIMX BbIPAXaThb 3aBUCUMOCTH MEXKIy BEIUYMHAMU B
paznu4HOil (opMe: aHaATUTHYECKOM, rpaduueckoil U cimoBecHo. Ero m3yuenue
CIIOCOOCTBYET ~Ppa3BUTUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHUM.

CopnepxarenpHas nuHuA «Hauana MareMaTHyecKoro aHaliu3ay IO3BOJISIET
CYILECTBEHHO PACIIMPUTh KPYyr KaK MAaTEMAaTHYECKUX, TAK M IMPHUKIAJHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOHUTH
rpa@uky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOONbIINE W HAUMEHbIIUE
3HAYEHUA, BBIYUCIATH MIIOManun (Guryp u oO0bEMBI TEl, HAXOAUTh CKOPOCTH U
YCKOpEeHMsl TIpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COIIMAJIbHO-D)KOHOMUYECKUX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMHM MAaTEMATHYECKOIO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO |
KPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHHKE U UCKyccTBe. OOydaromuecs: y3HaIT O



BBIJIAIONITUXCSI PE3ybTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MAaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenpHO-METOANYECKass TUHUS «MHOKECTBa M JIOTHKA» BKIIOUYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTuku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MaTEMATUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIbHBIA SI3bIK, OOBECIUHSIONIMA BCE Pa3feiibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aroleMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOJIb30BaTh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €W CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CHOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
0Oy4JaroIMXCs, TTO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTHYECKOTO MOJICITUPOBAHMS, KOTOPHIC MPHU3BAHbBI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peatbHBIX
CUTYyaIllMi, WCCIACAOBAHMS O3THX MOJENEH C TOMOIIBIO afmapara aureOpbl H
MaTEMaTH4YeCKOT0 aHajii3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KXKIIBIN U3 Pa3/eioB MPOTPaMMBbI, IIOCKOJBKY BECh MaTepuall
y4eOHOT0 Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETHU3UPOBATH  MPOOJIEMY.
JlesitenbHOCTh MO (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3a1a4
OpraHU3yeTCs B MPOIIeCcCe U3yUeHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOTO aHATU3a».

Ha wusyuenue ydeOHOro kypca «Anrebpa W Hayajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 4aca B HeJIEINIO).



COJEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbsabie uynciaa. OOBIKHOBEHHbIE W JECATUYHBIE IPOOU, MPOIICHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobedt W MPOIEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPAciei 3HAHUHN U PealbHOM )KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanMu € JICWCTBUTENbHBIMU  4YuclaMd.  Moayib
JIEUCTBUTEILHOTO YHCIa U ero cBoMcTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, TPABUIIA
OKpPYTJICHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUN.

Crenenp ¢ uensiM mnokaszarenemM. buHoMm Hperotona. Hcenmonbe3oBaHue
noaxosend (opMbl 3aMUCH JEHCTBUTEIBHBIX YACEIT IJI PEIICHUS MPAKTUYECKUX
3a7a4 ¥ MPEACTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

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

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

CuHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M apKTaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHUSI W ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pEIIECHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPABHEHHUMN U
HEpPABEHCTB. MHOrOWwIeHbl OT OJIHOW MEepeMEHHOW. JlenmeHne MHoroujieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIbBIMU
ko3 unmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BRIPAKEHUHN, COJIEPIKAIIUX CTENICHU M KOPHHU.

HNppaunonanbHbie ypaBHEHUS. OCHOBHBIE METO/IbI pelieHust
UppaImoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHBIX

YPaBHEHUM.

[Tpeobpa3zoBanue BbIpaX)eHH, COIEPKALINX JOTapru(PMBbI.

Jlorapudmuueckue YpaBHEHHUS. OCHOBHBIE METO/IbI pelieHus
Jorapu(pmMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TpUroHoOMETpUYECKUX YPaBHEHUM.



Pemienne cuctem JIMHEMHBIX ypaBHEHHWW. Marpuia CUCTEMBI JIMHEHWHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENs ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. lcciaegoBaHue TMOCTPOEHHOW MOJENU €
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTHYECKUX MOJENEN PEATbHOM CHUTyallMd C IMOMOIIBIO
YpaBHEHUII U HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3IMyHbIX 00JIacTell HayKu U peasibHOU
YKU3HU.

@OyHkuuu U rpadpuku

OyHkus, crnocoObl 3amanus (QyHKIuM. B3auMHO 0O0paTHble (YHKIMH.
Kommnosumms yskiuii. I'paduk  QyHkum. DinemeHTapHbIE MpeoOpa3oBaHUs
rpadukoB GyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHUd (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HaKonocTosiHCTBA. UETHbIE 1 HeuéTHbIe pyHKuMH. [leproauyeckue
¢yskuuu. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
dbynkuuu. Hanbosbiiiee u HauMeHblee 3HaueHus: QyHKIIMA Ha POMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNE U TOCTPOEHUE UX TPa(UKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIMKU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas GyHKIUU, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 pelIEHUs] ypaBHEHUH.

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

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauvaja MmaTeMaTH4ecKOro aHajaim3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHWsl IOCJIEAOBATEILHOCTEH. MeTox
MaTeMaTU4ECKON WHIYKIUU. MOHOTOHHBIE 17} OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaTEMATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckasl nmporpeccuu. beckoneuHno yoObiBaroias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
IIPOrpecchu. JINHEVHBIN U SKCITIOHEHIMAIBHBIN pocT. Yncio e. Popmyiia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTPeccUMU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOYKH pa3pbiBa. ACHMITOTHI
rpaduxoB ¢ynkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BrOpas npousBoaHble QyHKIUU. Onpenenenne, reOMeTpUIeCKU 1
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUH.

[IpousBogubie  snmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ cymMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UIMY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHoOXxecTBO, oOIlepalld HaJ MHOXKECTBAMM M HMX CBOMCTBA. JlMarpammsbl
Ounnepa—Benna. [lpumeHeHHe TEOPETHMKO-MHOXKECTBEHHOTO — ammapara  Juis
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PEIMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0KA3aTeIbCTBO, PABHOCHIIBHBIE YPABHEHUS.

11 KIIACC

Yuciaa v BIYMCICHUSA

HatypaneHble n nensle yucia. IIpumeHeHne npru3HakoB AECIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee ooOiiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uis pemeHus
3a/lay B LENbIX YHUCTaX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKass (POpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrhdyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau n-oii cTeneHu U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs (PU3UYECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

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

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHM C  MOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIIEHUS CUCTEM M COBOKYIHOCTEM palMOHAJIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeHeHne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3a/ad U3 pazIUYHbIX O0JacTeli HayKd W peaJbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommosunuu ¢GyHkIuid. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT MPH PEUICHUM 3a7ad U3 JIPYTUX Y4EOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHAJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
skcTpeMymbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIErO0  3HAYEHUU
HEIMPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEIIeHUs B
NPUKIAJAHBIX 3ajadyax, Uil OINpPENENICHHs CKOPOCTM W YCKOPEHHMs Ipolecca,
3aJlaHHOTO (HhOPMYJION 1K TpaduKoMm.

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

WNuterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
onpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[TpumeHeHne uWHTErpaja s HAXOXKICHHS IUIOMAAEH IUIOCKUX (QUIryp u
00BEMOB T€OMETPUUYECKHUX TEIL.

[Tpumepsl pemenuit auddepeHIuanbHBIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TMPOIECCOB C€ MOMOLIbI0 U depeHIInaIbHbIX
YPaBHCHUM.



[UDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMHA 00yUJaOIIETOCs] KaK aKTUBHOTO |
OTBETCTBEHHOTO  4JIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpakKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKOM MAaTE€MaTUUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

S) pu3UecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKask aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM €S TEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TpYyIy, OCO3HaHUE ILIEHHOCTU TPYIOIIOOUs, HHTEpEC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeid mnpodeccnr W Ppearru30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa30BaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HX BO3MOXXHBIX
MOCJICICTBUM JIJI OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4eIoBeYeCKOM AesATEIbHOCTH, JTaroB ¢
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TO3HAHUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIUBUIYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBU:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIMBAThH CYIIECTBEHHBIN MpU3HAK Kiaccu(UKaIuy,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHMSI, KPUTEPUU MTPOBOAMMOTO aHAIIN3A,

BOCIIPUHUMATh,  (opMymupoBaTh M  NPEOOpPa3OBBIBATh  CYXKJICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M TIPOTUBOPEUMS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3AKITIOUCHHH 110 aHAJIOTHH;

IPOBOJAUTH CAMOCTOSATEIBHO JI0KA3aTeIbCTBA MATEMAaTHUECKUX YTBEPKACHUN
(mpsiMBIE W OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, IPUBOIUTH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AEHUS U BBIBOJIbI;

BBIOMpaTh Ccrnoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BapMAaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ y4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBarTeabCcKHe JeiiCTBUSA:

UCITIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAy 00bEKTaMu, SIBJICHUSIMHU, TIPOIIECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
OpOBEAEHHOIO  HAONIONEHHUS, HWCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMIpPOILlECCa, a TaKKe BbIIBUraTh
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYpPUpPOBAaTh MH(POpPMALIMIO, MPEACTABIATh €€ B pa3IMyHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

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

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYITHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJauH,
KOMMEHTHUPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BONPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(dbopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,;

IIPEACTABIATh PE3YJIbTAThl PELICHU 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
IPE3EHTALUN U OCOOEHHOCTEN ayAUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS



Camoopranusanus:

COCTaBJISATH IJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM UH(OpPMAIIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHUs
MaTeMaTU4YECKOW 3a7auH;

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBACHITH IPUUMHBI
JIOCTHKEHUSI WIIM HEJIOCTHKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl mpu pemeHur Y4eOHBIX 3adad, NPUHUMATh IIeJib COBMECTHOM
NeSATETbHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIbl pabOT, JOrOBapUBaThCs, OOCYX JaTh TMPOIECC M Ppe3yJdbTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCyXaeHusi, 0OMEH MHEHUH,
«MO3TOBbIE IITYPMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThHl W
KOOPAMHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[bl, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy obOydenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIYIOIINE
MPEIMETHBIC PE3yJbTAaThl TIO0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA:

cBOOOJIHO OIEpPUPOBaTh MOHATUSMU: pallMOHAIbHOE YHCIO, OECKOHEYHas
nepuoauyeckass JIpoOb, TNPOUEHTHI, HPPALUOHAIBHOE YHCIO0, MHOXECTBA
paLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOTKEHHBIC BRIYUCIICHUS, TTPABUJIA OKPYTICHUS, IPUKHUIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJHO ONEPHUPOBATH MOHATHEM: CTENEHb C LEJbIM IOKa3aTeleM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOO/IHO OINEPUPOBATh MOHATHEM: apUPMETHUECKUNA KOPEHb HaTypajabHOU
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMM: APKCUHYC, APKKOCHUHYC M apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHHUS-CIIECICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

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

CBOOOIHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH ¢ UeNbIMU KO3(h(UIMeHTaMu, KOPHU MHOIOWIEHa, MPUMEHATh
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

CBOOOJIHO ONEpUpOBaTh MOHATUSAMHU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
WCIIOJIb30BaTh CBOWCTBA ONPENENUTENA 2 X 2 JUId BBIYHUCICHUS €ro 3HAYEHUs,
IMPUMEHSTh ONPEACIIUTENIN Ui PELWIEHUs CHUCTEMBl JIMHEHMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMH C MIOMOILIBIO CUCTEMbI JJUHEHUHBIX YPABHEHUH,
MCCIIEA0BAaTh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJYUYECHHBIN pe3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAKEHUH, COJEPKAIINX CTETIEHU C
palMOHAIILHBIM [T0KAa3aTelIeM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAXKEHUN;

cBOOOJIHO OMEpPUPOBATH MOHATHUSAMU: HPPALMOHANBHBIE, TOKAa3aTENbHbIE U
JorapupMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C TOMOIIBIO PABHOCHIIBHBIX
IIEPEXO0I0B WIIN OCYILECTBIISAA IPOBEPKY KOPHEM;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUUYECKHE GOPMYIIBI SIS TPEOOpa3OBaHHUS
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAUMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, ypaBHEHHUS, HEPABEHCTBA II0 YCIOBHIO 3aJadd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3aaHusl QyHKUUH,
B3aMMHO 0OpaTHble (QPYHKIUH, KOMHOO3UIMUSA (QYyHKUMNA, Trpaduk QyHKOUH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIHUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PYHKUINU, HYIH QYHKIHH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: YETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIUU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauUMEHbIIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypaldbHbIM U
HeIbIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKUHUU C HATypajJbHbIM U LEJIBIM
nokasareyieM, rpaduk KOpHsS N-Oi CTENeHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTAPHOE UCCIIE0BAHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: IOKa3aTeslbHAs M JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHUH;

CcBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUUECKAsT OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIONIb30BaTh rpaduku (YHKIMA Ji1  UCCIENOBAaHUS MPOLECCOB U
3aBUCUMOCTEH MpH pElIeHUH 3aJlay U3 APYruX y4EeOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKass U TreoMeTpuuecKas
nporpeccusi, 06CKOHEUHO yObIBarOIasi T€OMETpUUECKasi MPOrpeCcCUsl, TUHEUHBIN U
HKCMOHEHLIUATIBHBIA POCT, (OpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCIIOJI30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3a4ad IPUKIATHOIO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHITUSAMH: ITOCIEIOBATEILHOCTD, CIIOCOOBI 3a/1aHuUs
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSIMHU: HENPEPbIBHbIE (DPYHKUMU, TOYKHU
pa3pbiBa rpaduka QpyHKINK, aCUMIOTOTHI Tpaduka QyHKINM;

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

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

BBIUUCIISATH MPOU3BOHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (YHKIUH, 3HATH MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

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

MHokecTBa M JIOTHKA:

cBOOOJIHO  OMEpHpPOBaTh TMOHATHUSAMHU: MHOXECTBO, ONEpaldud  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

cBOOOMHO OIEpPHpPOBATh TMOHATUSMU: OIpEAeTeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEILCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy ob0ydyenus B 11 kiacce oOyyaromuics TOJYYUT CIEIYIOUTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIN3ay:

Yuciaa 1 BBIYUCTICHUA:

cBOOOZIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LIEJI0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIEIUMOCTH
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen sl pelieHus 3a1ay, IPUMEHSTh
anroput™m EBkinia;

CBOOOZHO OMEpUpOBaTh MOHATHEM OCTaTKa [0 MOMIYJI0, 3alHChIBaTh
HaTypaJIbHbIE YMCIIa B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHHUS,

CBOOOIHO OINEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUECKON (hOpMe, BBIIIOJIHATH apu(PMETUUYECKUE ONEpali ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



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

OCYHIECTBJISATH OTOOpP KOpPHEM TMpH pEUICHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/JIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUYECKUX YPABHEHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppallOHAIBHBIE, II0OKA3aTeJbHbIE,
JorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOIYJIU U apaMeTphI;

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

MOJICIUPOBATh peajbHbIE CUTyallMd Ha S3bIKE aireOpbl, COCTaBISAThH
BBIPAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ]1a4H,
UCCIIEIOBATh TMOCTPOEHHBIE MOJEIM C MCIOJB30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUCHHBIN PE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIMHA C TOMOIIBIO 3JIEMEHTApHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB Ha
KOOPJAWHATHOU IJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIUU JJI1 MOJICIMPOBAHUS W MCCICAOBAHUS PpPeaIbHBIX
ITPOIIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIB30BATh MPOU3BOIHYIO VISl UCCIIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUN HEMPEPHIBHON Ha
OTPE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO JJI HAXOXKIACHHS HAWIY4YlIEro pELICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIbHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpaduKom;



cBOOOZIHO OMEpUPOBATH MOHATUSAMHU: TEPBOOOpa3Has, ONpeAeHEHHBIN
UHTETpall, HaXOJUTh MEePBOOOpa3HBIC AJIEMEHTAPHBIX (PYHKIMA U BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus nudpepeHInaIbHbIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 337a4d, B TOM YHUCIE COIUATbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosaunvecTBo yacoB
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
n/n NPOrpamMMbl Bcero Koutpobire o0pa3oBaTesbHbIE PecypChl
padoThI
MHOK€eCTBO IEMCTBUTENBHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHbIle ypaBHEHHS U 24 5
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX
ypaBHEHUH
) Oynkun u rpaduku. CrenenHas GyHKIUs C 12 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmernueckuilt KOpeHb N-0il CTENEHN. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
JlorapudmMuueckne ypaBHEHHs
6 Tpuronomerpruyeckue BelpakeHUs U 29 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH M TIPOTPECCUN 10 1
8 HenpepsiBable pynkuuu. [IpouzBoanas 20 1
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 136 11




11 KJIACC

KoanyecTBo 4acos

Ne HaumeHoBaHue pa3iesioB M TeM duekTpoHHbIE (LM (POBbLIE)
n/n MPOrpaMMbl Bcero Kontpoaivie o0pa3oBaTebHbIe PeCypChI
padoThI
1 I/ICCJIGI[OBaHI:Ie (GYHKITUH C TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHast u HHTETpa 12 1
3 I'paduxu TPUTOHOMETPHUECKUX (HYHKITHHA. 14 1
TpuroHomeTpruyeckue HEpaBEHCTBA
4 HppanuoHaibHbie, TOKa3aTeIbHBIC U 24 1
norapuMUIECKHe HEPABCHCTBA
5 KommiekcHbie uncna 10
6 Harypanbnblie u 1ienpie gyucia 10
CuCTeMBI pallMOHAILHBIX, UPPAIIHOHATBHBIX
7 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUH
8 3ama4u ¢ mapameTpamMmu 16 1
9 HOBTOPCHI/IC, 000011IeHNEe, CHCTEMATH3AIUS 16 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne i/

Tema ypoka

KoanyecTBo 4acoB

Bcero

KonTpoJsbHbie padoTsl

MHO)KCCTBO, Oorcpanru HaaQ MHOXCCTBAMU U UX

1 - 1
CBOICTBa

2 Huarpammsl Ditniepa-Benna 1

3 [IpumeHeHne TeoOpeTUKO-MHOKECTBEHHOT O 1
anmnapara JJis peleHus 3aaad
Pannonansubie yncna. OObIKHOBEHHBIE U

4 JECSITUUHBIE TPOOH, TPOLIEHTHI, OECKOHEUHbBIE 1
MEPUOIUUECKHIE TPOOH
Pannonansueie yncna. OOBIKHOBEHHBIE U

5 JECATHYHBIE TPOOH, MPOLIEHTHI, OECKOHEUHbBIE 1
NepPUOANYECKHE TPOOH

6 [Tpumenenue apobeii U MPOIICHTOB IS PEIeHHUs 1
MPUKIIAIHBIX 3a7a4

7 BxomHast koHTpoNbHAs paboTa 1 1

8 JelictBuTenbHble yncia. PanmonansHble U 1
MPpALMOHATIbHBIE YHCIIa

9 ApudmeTnueckre onepaluu ¢ 1eHCTBUTEIbHBIMU 1
YyHCIIaMu

10 Moaynb A€HCTBUTEIBHOIO YMCIIA U €T0 CBOMCTBA 1
[TpuGnuxEHHbBIE BHIYMCICHUS, TPaBHUIIA

11 OKpYIJICHUS, IPUKUKA U OLICHKA pe3ysbTaTa 1

BBIYHUCIICHUN




OCHOBHBIE METO/IbI PEIICHUS LIENBIX U IPOOHO-

12 palMOHaIbHBIX YPABHEHUN U HEPABEHCTB

13 OCHOBHBIEC METO/IbI PEIICHUS LIENBIX U IPOOHO-
PaLMOHAJIBLHBIX YPABHEHUH U HEPABEHCTB

14 OCHOBHBIE METO/IbI PEeLIEHU LIEIbIX U IPOOHO-
palOHaIbHBIX YPABHEHUN U HEPABEHCTB
MHorowieHsl OT OJHON EpeMeHHOM. [lenenne

15 MHOTr'O4YJIEHa Ha MHOTOYJIEH € OCTaTKOM. Teopema
besy

16 MHOTrO4JIEHBI C HETBIMH KO3 UITCHTAMH.
Teopema Buera

17 Pemenue cucreM JIMHEHHBIX ypaBHEHUN

18 Pemenne cucreM TMHENHBIX YpaBHEHUI
Marpuiia CucTeMBbI JINHEWHBIX YPAaBHEHU.

19 Onpenenurens MaTpuLbl 2X2, €ro reoMeTpUYeCcKuit
CMBICJI U CBOMCTBA; BBIUMCICHUE €r0 3HAYCHUS

20 Onpenenurens MaTpuLbl 2X2, €ro reOMETPUYECKUN
CMBICII M CBOMCTBA; BBIUMCIICHUE €r0 3HAYCHUS

91 [TpumeHeHue onpeaenuTeNs Uil PeIIeHUs CUCTEMbI
JIMHENHBIX YPAaBHEHUN

99 Pemenue npuknaaHbpIX 3aa4 ¢ IOMOIIBIO CUCTEMBI
JIMHENHBIX YPABHEHUN

93 Pemenue npuknaaHbpIX 3aa4 ¢ IOMOIIBIO CUCTEMBI
JIMHEUHBIX YPABHEHUN

24 KonTponbhas pabota: "PannonanbHble ypaBHEHUS
1 HepaBeHCTBAa. CUCTEMBbI IMHEHHBIX YpaBHEHUN"

o5 OyHKIHS, CIIOCOOBI 3aaHus GyHKIMH. B3aumMHO

obpatubie ¢pyHKIMU. KoMmo3umus ¢yHKImiA




I'paduk pynkumu. dnemMeHTapHBIC TPEOOPaA3OBaAHUS

26 .
rpa¢gukoB QpyHKITHI
OO6nacTp onpeneneHuss 1 MHOKECTBO 3HAUCHHIA

27 ¢ynkunu. Hynu ¢ynkuuu. [IpomexxyTku 3HaK
MOCTOSIHCTBA

28 Yérasie n Heu€THbIe PyHKIUU. [leproanyueckue
¢dynkuuu. [IpoMexxyTku MOHOTOHHOCTH (YHKLIUU

29 Maxkcumymbl 1 MUHUMYMBI QyHKIH. Hanbomnbinee
U HauMeHbIllee 3HaueHHe QYHKIUU Ha IPOMEXYTKE

30 Jluneitnasi, kBagpaTH4Has U ApOoOHO-JIMHEHHAs
byHKITUN

31 DJeMeHTapHOe UCCIIeI0BaHUE U IIOCTPOCHUE
rpaduKoB 3TUX QYHKIUN

39 DIeMEHTapHOE UCCIIEeI0BAaHUE U TIOCTPOCHHE
rpaduKoB 3TUX QyHKIUN

33 Crenensb ¢ niensiM nokaszareneM. buaom Herotona

34 Crenensb c 1eabIM nokaszareneM. bunom Herorona

35 CrenenHas GyHKIUS C HAaTypalbHBIM U LIEIbIM
noka3zareneM. E€ cBoiicTBa u rpaduk

36 KonTtponbhas padora: "Crenennas pynkuus. E€
cBoiicTBa 1 rpapuk"

37 Apudmernueckuil KOpeHb HaTypabHOU CTETIEHHU U
€ro CBOMCTBa

38 ApudmeTnuecknii KOpeHb HaTypalbHON CTENEHH U
€ro CBOMCTBA

39 [IpeobpazoBaHusl YUCIOBBIX BBIPAKEHHIA,
COJIep KALINX CTETIEHH U KOPHU

40 [IpeoOpazoBaHus YUCITOBBIX BHIPAKCHUH,




COACPpKAMUX CTCIICHU U KOPHU

[TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,

H COJIEpKalIUX CTEIIEHU U KOPHU

42 Uppanmonansubie ypaBHeHUs. OCHOBHbBIE METObI
pelleHus: UPPAMOHATILHBIX YPaBHEHHM

43 Wppannonanbuble ypaBHeHUs. OCHOBHbBIE METObI
pelLIeHNs HPPaLMOHAJIbHBIX YpaBHEHUN

44 Uppanmonansubie ypaBHeHUs. OCHOBHBIE METOIbI
pelIeHNs HPPaLlMOHAJIbHBIX YpaBHEHUN

45 PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUT
UPPALMOHATIBHBIX YPAaBHEHHIA

46 PaBHOCHIIBHBIE TIEPEXO/IBI B PELLICHUU
UPpalMOHATILHBIX YPABHEHUM

47 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT
UPpaLMOHATIBHBIX YpaBHEHUI

48 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT
UppalMOHATIBHBIX YpaBHEHUN
CaolicTBa U rpaK KOpHSI nN-Oi CTENEHH Kak

49 GyHKIIMHA 0OpAaTHOW CTENEHU C HATypaJbHBIM
noKa3aresieM
CoiicTBa u rpaduk KOpHS n-0il CTENEHN Kak

50 GyHKIIMHA 0OpAaTHOM CTEMEHU C HATypaJTbHBIM
noKa3aTresieM

51 KonTtponbHas padora: "CBolicTBa U rpadyK KOpHs
n-oi crenenu. MppannonaneHele ypaBHeHNs"

59 CrermneHb ¢ palluOHATBHBIM MTOKA3aTeNeM U €€
CBOMCTBA

53 CreneHs ¢ pallMOHAIBHBIM ITOKa3aTeaeM U eé




CBOMCTBA

CreneHb ¢ palrOHAJIBHBIM IIOKAa3aTCJICM U eé

54 . 1
CBOWCTBA

55 [TokazaTenpHas GyHKIHS, €€ CBOWCTBA U rpaduk 1

56 Hcnonp3oBanue rpaduka QyHKIUH Ui PELICHUS 1
ypaBHEHU I

57 Hcnonb3oBanue rpaduka GyHKINUN AT peIIeHus 1
YpaBHEHUN

58 [TokazarenbHble ypaBHeHUs1. OCHOBHbBIE METObBI 1
pelLlIeHHs TOKa3aTeIbHbIX YpaBHEHUN

59 [TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI 1
pelIeHus MOKa3aTeIbHBIX YpaBHEHHHA

50 [Toka3zarenbHble ypaBHEHUs. OCHOBHBIE METO/bI 1
pelIeHNs TOKa3aTeIbHbIX YpaBHEHUN

61 KonTponsnas pabora: "[lokazarenbHas GyHKIMS. 1
[ToxazarenbHble ypaBHEHUS"

62 Jlorapudwm umncna. CBoicTBa jJorapudpma 1

63 Jlorapudm umncna. CoiicTBa jgorapudpma 1

64 Jlorapudm uucmna. CoiicTBa jorapudma 1

65 JlecaTuuHbIE U HaTypaJIbHbIE JTOTapH(PMbI 1

66 JlecATUYHBIE U HATYypaJIbHBIC JTIOTapH (MBI 1

67 [IpeoOpazoBanue BBIpAXKEHUA, COACPIKALMX 1
JorapupMbl

68 [TpeoOpa3oBaHue BRIpAKESHHUN, COACPIKAIIIX 1
JorapupMbl

69 [IpeoOpazoBanme BeIpaKEHUH, COIEPIKAIINX 1

norapudMbl




70

Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U TpauK

71 Jlorapudmudeckas ¢pyHKIMs, €€ CBOWCTBA U rpaduk

79 Hcnonp3oBanue rpaduka QyHKIUH Ui PELICHUS
ypaBHEHUH

73 Hcnonp3oBanue rpaduka QyHKIUH Ui PELICHUS
ypaBHEHU I

74 Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE METO/IbI
pelieHus JorapuMUIECKuX ypaBHEHUN

75 Jlorapudmuueckue ypaBHeHUss. OCHOBHBIE METOIBI
peleHus JorapuMUIECKuX ypaBHEHUN

76 Jlorapudmuueckue ypaBaeHuss. OCHOBHBIC METO/IbI
pereHus JorapupMUIECKUX ypaBHEHUN

77 PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUU
Jorapu(pMHUUECKUX ypaBHEHUH

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
JorapupMHUUECKUX ypaBHEHUH

79 KonTponasnas pabora: "Jlorapudmuueckas
¢yskus. Jlorapupmuueckue ypaBHeHus"

80 Cunyc, KOCUHYC, TAHT'€HC M KOTAaHT€HC YUCIOBOTO
apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC YHCIOBOTO
apryMeHTa

89 ApKcCUHYC, apKKOCHHYC U apKTaHI€HC YUCIOBOTO
aprymeHra

83 ApKcuHYC, apKKOCUHYC U apKTaHI'€HC YUCIOBOTO
aprymeHra

84 Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPEICIICHNE

TPUTOHOMETPHUECKUX (PYHKIIMI YUCIOBOTO




aprymeHra

Tpuronomerpuyeckasi OKpy>KHOCTb, OIIpe/IeJICHHE

85 TPUTOHOMETPUUYECKUX (PYHKIUN YHUCIOBOTO 1
apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYIIBI 1
87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
88 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1
89 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1
90 [IpeoOpa3zoBaHKe TPUTOHOMETPUICCKUX BBIPAKCHUM 1
91 [Ipeo6pa3oBanne TPUrOHOMETPUUYECKUX BhIPAKEHUIN 1
92 [IpeoOpazoBaHKe TPUTOHOMETPUICCKUX BBIPAKECHUM 1
93 [IpeoOpazoBanne TPUTOHOMETPHUECKUX BBIPAKEHUH 1
94 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1
95 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1
96 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1
97 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1
98 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1
99 Pemenne TpUroHoOMeTpUUECKUX ypaBHEHUI 1
100 Pemenne TpUTOHOMETPUYECKUX YpaBHEHHHA 1
101 KonTtponshas pabdora: "Tpuronomerpuueckue 1
BBIPKEHUS U TPUTOHOMETPUYECKHE ypaBHEHHS"
[TocnemoBaTenbHOCTH, CIIOCOOBI 3aTaHUS
102 IIOCJIEAOBATEIbHOCTE. MeTo MaTeMaTUYECKOM 1
WHTyKIIUU
MOHOTOHHBIE U OrpaHUYEHHBIE
103 MocJIeIoBaTeIbHOCTH. VIcTopus aHanu3a 1

OECKOHEYHO MaJIbIX




104

Apudmernueckast mporpeccus

105 ['eomeTpuyeckas nporpeccus

106 BeckoneuHo yOpIBaromasi reoMeTpudecKas 1
nporpeccus

107 Cymma 6eCKOHEYHO yOBIBAIOIICH reOMEeTPHIECKOM 1
IIPOrpeccuu

108 JIvuHEeHbIN 1 SKCIOHEHIMANIbHBIN pocT. Yuco e. 1
@dopmyiia CIIOKHBIX POLIEHTOB

109 JIMHENHBIN 1 SKCHOHEHUMAIIbHBIN pocT. Huco e. 1
dopmyiia CIIOKHBIX POLIEHTOB

110 Hcnonp3oBanue nmporpeccuu A pereHus 1
peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 KonTponbnas pabota: "[locnegoBarenbHOCTH U 1
nporpeccun”

112 HenpepbiBHble QYHKIIMU U UX CBOWCTBA 1

113 Touka pa3pbiBa. ACUMNOTOTHI IrpaduKOB GyHKIUN 1

114 CpoiicTBa (hyHKIMI HENPEPHIBHBIX HA OTpE3Ke 1

115 CaolicTBa (DyHKIMI HETIPEPHIBHBIX HA OTPE3KE 1

116 MeTto MHTEPBAIIOB JIJIs PELIEHUs] HEPABEHCTB 1

117 Meroa MHTEPBAJIOB JUIsl pEIEHUST HEPABEHCTB 1

118 MeTto MHTEPBAIIOB JIJIsl PELIEHUSI HEPABEHCTB 1

119 [TprmMeHeHne CBOMCTB HENPEPHIBHBIX (QYHKIUH JIIs 1
penieHus 3a1a4y

120 [IpumeHeHne CBOMCTB HENPEPHIBHBIX (DYHKIIUN IS 1
peleHus 3a1au

121 [lepBas u BTOpast Npou3BOIHbIC PYHKIUU

122 Ornpenenenne, reOMETPUYECKUM CMBICTT




MIPOU3BOAHOMN

123 Onpenenenne, GU3NIECKUN CMBICT TIPOU3BOTHON 1
124 YpaBHeHUe KacaTeNbHOU K TpapuKy QyHKINN 1
125 YpaBHeHUEe KacaTeNbHON K TpaduKy HyHKIIHH 1
126 [Tpon3BogHBIC d7IEMEHTAPHBIX (DYHKITHI 1
127 [Ipou3BoaHbIE AIIeMEHTAPHBIX (HYHKIHN 1
128 [Tpou3BoiHAs CYMMBI, TPOU3BEICHHS, YACTHOTO U 1
KOMITO3UITUH (DYHKITHIA
129 [IpousBoHAS CyMMBI, IPOW3BEICHMS, YACTHOTO U 1
KOMITO3UIUH (PYHKITHIA
130 [Tpou3BoiHAsI CYMMBI, TPOU3BEICHHS, YACTHOTO 1
KOMITO3UIUH (PYHKITHIA
131 Konrtponsnas padora: "[IpouszBoanas” 1 1
132 [ToBTOpeHnue, 0600IIEeHNEe, CUCTEMATH3AIINS 3HAHU: 1
"VpaBuenus"
133 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 3HAHU: 1
"OyHKkuun"
134 Hroroas xoHTpoabHas pabora
135 Wrorosast kKoHTpOJbHAS paboTa
136 [ToBTOpeHnue, 06001IeHNE, cCTeMaTH3alusl 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11




11 KJIACC

KoanyecTBo 4acoB

Ne n/m Tema ypoka
Bcero KonTpoJsbHbie padoTsl

1 [TprMeHeHne NPOU3BOJHOM K HCCIIEIOBAHUIO 1
(GyHKIMH HA MOHOTOHHOCTD U AKCTPEMYMBI

5 [TpuMeHeHre NPOU3BOJHOM K MCCIIEI0OBAHUIO 1
(GyHKLIUH HA MOHOTOHHOCTb U SKCTPEMYMBI

3 [Ipumenenue npou3BOIHON K UCCIIET0BAHUIO 1
(GyHKIMH HA MOHOTOHHOCTD U SKCTPEMYMBI

4 [TpuMeHeHre NPOU3BOJHOM K HCCIIEI0OBAHUIO 1
(GyHKIMH HA MOHOTOHHOCTD U DKCTPEMYMBI

5 [TpuMmeHeHne NPOM3BOJHON K UCCIIEIOBAaHUIO 1
(GyHKLIUH HA MOHOTOHHOCTb U AKCTPEMYMBI

5 [IpumeHneHne Mpou3BOIHON K HCCIIEI0BAHUIO 1
(GyHKIIMI HA MOHOTOHHOCTb M 3KCTPEMYMBbI

7 Haxosxnenne HauOoJbIIero 1 HAMMEHBLIETO 1
3HauUEHUs HEMPEPBHIBHON (PYHKIIMU HA OTPE3Ke

3 HaxoxneHre HanOobIIero 1 HAMMEHbBIIETO 1
3HAYeHUs HEMPEPbIBHON (PYHKIIUN HA OTpE3Ke

9 Haxoxnenre HaubobIero 1 HaMMEHbIIEro 1
3HAYEHUS HEMPEPHIBHOM (PYHKIIMU HA OTpe3Ke

10 Haxoxnenre HanOobIIero 1 HAMMEHbBIIETO 1
3HAYeHUs HEMPEPbIBHON (PYHKIIMHM HA OTpE3Ke

1 Haxoxnenre HanOobIIero 1 HAMMEHbBIIETO 1
3HAYeHUS HETPEPHIBHON (PYHKIIUHN HA OTPE3KE

12 Haxoxxnenne HauOoJIbIIEro 1 HAUMEHBIIETO 1

3HAYEHUS HEMPEPHIBHOM (PYHKIINU HA OTpE3Ke




[IpumeneHre npou3BOIHOM [l HAXO0XKACHUS

13 HAWIYYILIEro peuieHus B MPUKIIAIHBIX 3a/1a4ax

14 [IprumeneHre npou3BOIHOM [l HAXO0XKACHUS
HAWIy4IlIEero peleHus B IPUKIIaIHbIX 3a/1a4ax
[TpumeHneHre TpOU3BOIHON AJIs OTpeeNICHuUs

15 CKOPOCTH M YCKOpPEHUS Ipolecca, 3aJaHHOTO
dbopmynoit unu rpadpukom
[TpumeHneHue mpOU3BOHOMN AJIs OTpeeNICHuUs

16 CKOPOCTH M YCKOpPEHUS Ipoliecca, 3aJaHHOTO
dbopmynoit unu rpadpukom

17 Komrmozumus ¢pyHKIui

18 Komnoszumus ¢pyHkimii

19 Komnosunus ¢pyHkmumit

20 ['eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPAWHATHOM IIOCKOCTH

21 ['eomerpuueckue oOpa3bl ypaBHEHU Ha
KOOpPJMHATHOM INIOCKOCTH

99 Kontponbnas padota: "UccnenoBanue GyHKIMIMA ¢
MTOMOUIBIO TPOU3BOTHON"

93 [TepBooOpa3Has, OCHOBHOE CBOICTBO
epBOOOPA3HBIX

24 [TepBooOpasubie dnemeHTapHbIX GyHKIUH. [IpaBuna
HaXO0’KJICHUS IepBOOOPA3HBIX

o5 [TepBooOpa3zHble anemMeHTapHbIX GyHKIMH. [IpaBuia
HaXO0X/ICHUS MePBOOOPa3HbBIX

26 Wurerpan. ['eomeTpruuecknii cMpIca MHTETpaja

97 Brruncnenue onpeaenéHHOro uHTerpaia mno

dbopmyne Herotona-Jleitoaua




Beruncnenue onpenenéHHoro MHTerpaia 1o

28
dbopmyne Herotona-JleitoHua

29 [IpumeneHne nHTerpana s HaxoXACHUS
IUIOINAACH TUIOCKUX (QUTYp

30 [TpuMeHeHHe UHTErpana A HaXOXKACHUS 00bEMOB
reOMETPUYECKUX Tell

31 [Tpumeps! pemennii mudepeHaTbHbIX
YpaBHEHUN

32 [Tpumeps! pemennii mudepeHaTbHbIX
ypaBHEHUI
MaremaTHuecKkoe MOJICIIMPOBAHUE PeaIbHBIX

33 MIPOIIECCOB € MOMOIIBIO AUddHepeHIInaTLHBIX
yYpaBHEHUU

34 Kontponbnas padota: "[lepsoobpasznas u
uHTerpan”

35 Tpuronomerpuyeckue GyHKIMH, UX CBONCTBA U
rpaduxu

36 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U
rpaduxu

37 Tpuronomerpuyeckue GyHKIMH, UX CBONCTBA U
rpaduxu

38 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U
rpaduxu

39 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U
rpaduxu

40 OT160p KOpHEH TPUTOHOMETPUUECKUX YPaBHEHUH C
MIOMOUIbIO0 TPUTOHOMETPUUIECKOU OKPYKHOCTHU

41 OT60p KOpHEH TPUTOHOMETPUUECKUX YPaBHEHUH C




[IOMOUIbIO0 TPUTOHOMETPUUYECKON OKPYKHOCTHU

OT60p KOpHEH TPUTOHOMETPUUECKUX YPaBHEHUH C

42 MOMOIIBIO TPUTOHOMETPUIECKOH OKPY>KHOCTH 1

43 OT60p KOpHEH TPUTOHOMETPUUYECKUX YPaBHEHUH C 1
MOMOIUIbIO TPUTOHOMETPUUECKON OKPYKHOCTHU

44 Pemienne TpUroHOMETpUYECKUX HEPABEHCTB 1

45 Pemienne TpuroHOMeTpUYECKUX HEPABCHCTB 1

46 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1

47 Pemienne TpuroHOMeTpUYECKUX HEPABCHCTB 1
KonTtponwnas pabdora: "I'paduku

48 TPUTOHOMETPHUUECKUX (PYHKIIMA. 1
TpuronomeTrpuyeckue HepaBeHcTBa"

49 OCHOBHBIEC METO/IbI PEIIEHUS TOKA3aTEIbHBIX 1
HEPaBEHCTB

50 OCHOBHBIE METO/IbI PEIIEHUS TOKA3aTEIbHBIX 1
HEPaBEHCTB

51 OCHOBHBIE METO/IbI pEeIIEHUS TOKA3aTEeIbHBIX 1
HEPaBEHCTB

59 OCHOBHBIEC METO/IBI PEIICHUS TOKA3aTEIbHBIX 1
HEPaBEHCTB

53 OCHOBHBIE METO/IbI pelIeHUs JTorapu(PMUIECKUX 1
HEPaBEHCTB

54 OcHOBHBIE METO/IbI PEILIEHNUs JorapuHMUIECKUX 1
HEPaBEHCTB

55 OcHOBHBIE METO/IbI PEIIEHUs JTOrapuHMUUIECKUX 1
HEPABEHCTB

56 OCHOBHBIE METO/IbI peIICHUS JIorapu(PMUIECKUX 1




HEPABEHCTB

OcCHOBHBIE MCTOABI pCHICHUA UPPALlMOHAJIbHBIX

S7
HEPABEHCTB

58 OcCHOBHBIE METO/IbI PEILICHUSI UPPALIUOHATILHBIX
HEPABEHCTB

59 OcCHOBHBIE METO/IbI PELLIEHUSI UPPALIMOHATIBHBIX
HEPABEHCTB

50 OcCHOBHBIE METOIbI PEIICHUSI UPPAIITOHATILHBIX
HEPABEHCTB

61 ['padmyeckue METOABI pelIeHHs UPPAIIMOHATBHBIX
YpaBHEHUN

62 ['padmuueckue meTob! pereHus: UppaoHaIbHbIX
ypaBHEHUU

63 ['padrueckue MeTo bl pelIeHNs TOKa3aTeIbHbBIX
ypaBHEHUH

64 I'padrueckue MeTo bl peLIeHNs TOKa3aTeIbHbBIX
HEPABEHCTB

65 I'padmuueckue meTos! penieHus JorapupMuIecKux
ypaBHEHUU

66 I'paduueckue MeTo bl pelIeHNus J0rapuPpMUUECKIX
HEPABEHCTB

67 I'paduueckue MeTo bl pelIeHNs J0rapuPpMUUECKIX
HEPABEHCTB

68 ['padmyeckue METOABI peLIeHHS TOKA3aTeIbHBIX U
norapu(MUUECKUX YpaBHEHUN

69 I'padmueckue MeTOIbI pelICHHs TOKa3aTeIbHBIX U
norapu(pMHUUECKUX YpaBHEHHHA

70 ['padpraeckue MeTOIbI pelIeHUs MOKa3aTeIbHBIX U




norapupMHUECKUX HEPABEHCTB

['padmyeckue METOABI peLICHHS TOKA3aTEIbHBIX U

& norapu(pMHUECKUX HEPABEHCTB

79 KoHnTtposnbHas pabdora: "UppanuoHaibHbIe,
HoKa3aTesbHbIe U JJorapudmMuyeckue HepaBeHcTBa"
KommuiekcHbie uncna. Anredpandeckas u

73 TpUTrOHOMETpHYecKasi GOpMBI 3arncu
KOMILJIEKCHOT'O YHCIIa
KommnekcHeie uncna. AnreOpanueckas u

74 TpUTrOHOMETpHYecKasi GOpMBI 3arncu
KOMIUIEKCHOT'O YHClIa

75 Apudmernueckre onepanu ¢ KOMIICKCHbIMU
YHUCIaMH

76 ApudmeTrnueckne onepanuu ¢ KOMIJIEKCHBIMU
YHUCIaMH

77 N306pakeHne KOMIJIEKCHBIX YHCEN Ha
KOOPAMHATHOM IIOCKOCTH

78 N300pa’keHre KOMIUIEKCHBIX YUCEN Ha
KOOPJIMHATHOM MJIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii ctenenu u3
KOMIIJIEKCHOT'O YHCIIa

80 ®opmyna Myaspa. KopHu n-oii ctenenu u3
KOMIUIEKCHOTO YHCIIa

81 [IpuMeHeHre KOMIUIEKCHBIX YUCEN JUIsl peIeHHS
(bU3MUECKUX U TEOMETPUUYECKHX 3a7a4

82 KonTtponbnas pabora: "KomruiekcHsie yncma"

83 HarypanbHble U 1enbie yrcia

84 HarypanbHble U 11e51bie yrciia




85

HpI/IMeHeHI/Ie IMPU3HAKOB ACIIMMOCTHU LICIIbIX YUCCIT

86 [TprMeHeHHe NPU3HAKOB JIEIUMOCTH LIEIIbIX YUCET

87 [IpumMeHeHre MPU3HAKOB AETMMOCTH LEJIbIX YUCEIT:
HOJ/l n HOK

88 [IpumeHeHre MPU3HAKOB AETMMOCTH LEJbIX YUCEIT:
HO/Zl u HOK

89 [TprMeHeHre NPU3HAKOB JIEIMMOCTH LIEIIbIX YUCEIT:
OCTaTKH 110 MOYIIIO

90 [IpumMeHeHre MPU3HAKOB ICTMMOCTH HEJIbIX YMCEIT:
OCTaTKH 110 MOZYIIIO
[IpumMeHeHre MPU3HAKOB AETMMOCTH HEJIbIX YUCEIT:

91 anroput™ EBKima [utst pemeHns 3a1a4 B IeIbIX
qrciIax

92 Konrponsnas pabdora: "Teopus uensix yncen"

93 CucreMa 1 COBOKYTHOCTh ypaBHEHUH.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBHS

94 CucreMa 1 COBOKYTHOCTb ypaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI H CUCTEMBI-CIICICTBHS

95 OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YpaBHEHUI

96 OCHOBHBIEC METO/IBI PEIICHUS CUCTEM U
COBOKYITHOCTEH UPPALMOHATBHBIX YPaBHEHUH

97 OCHOBHBIEC METOJIBI PEIICHUS CUCTEM U
COBOKYITHOCTEH TIOKa3aTebHBIX YPaBHEHUH

98 OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEH IOKAa3aTEIbHbIX YPABHECHUN

99 OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U

COBOKYITHOCTEH JIOTapu(PMUIECKUX YpaBHEHUN




OCHOBHBIC MCTOJbI pCICHUA CUCTCM U

100 COBOKYITHOCTEH JIOTapu(PMUUIECKUX YPaBHCHHM
[IpumMeHeHne CUCTEM K PEIIICHHIO MAaTEeMaTHICCKUX

101 3a/1a4 | 3a/1a4 U3 Pa3InIHbIX 00JIaCTEH HAYKH U
pEeabHOM KU3HU, UHTEPIIPETAIHS TOTYICHHBIX
pe3yNIbTaToOB
[IpumMeHeHne cucTeM K pelieHUuI0 MaTeMaTHYEeCKIX

102 3a/1a4 1 3a]1a4 U3 Pa3InIHbIX 00JIACTEH HAYKH U
pEATbHOM KU3HU, MHTEPIIPETAIHSI TIOJTYICHHBIX
pe3yJIbTaToOB
[IpuMeHeHre HepaBEHCTB K PEIICHUIO

103 MaTeMaTUYECKHX 3a/1a4 U 3aJ1a4 U3 Pa3InIHbIX
oOracTell HayKu U peallbHOM KU3HH,
WHTEPIPETAIHS TOJTYICHHBIX PE3yJIbTaTOB
KonTponbhas pabota: "CrucTeMbl palliOHaIbHBIX,

104 MPPALMOHATIBHBIX MTOKA3aTENbHBIX U
norapuMUUEcKUX ypaBHEHU"

105 PannonanbHble ypaBHEHHS ¢ TapaMeTpaMHu

106 PanmonaibHEIC HEpaBEHCTBA C MTapaMeTpaMu

107 PannonanbHble cucTeMBI ¢ TapaMeTpaMu

108 HpparnmoHainbHbIe YpaBHEHHUS, HEPABEHCTBA C
napaMeTpamMu

109 HppanmonaibHble CUCTEMBI C TApaMeTpaMu

110 [Toka3arenpHBIC ypaBHEHUS, HEPABEHCTBA C
napaMeTpamMu

111 IToka3arenbHbIE CUCTEMBI C ITAPAMETPAMHU

112 Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA C

napaMeTpamu




113 Jlorapugmuueckue CUCTEMbI ¢ TapaMeTpamMu 1

114 TpuronomeTpudeckue ypaBHEHHs C ITapaMeTpaMu 1

115 TpuroHomeTpruuecKue HEPABEHCTBA € ITapaMeTPaMu 1

116 TpuroHomeTpruuecKue CUCTEMBI € ITapaMeTpamMu 1
[TocTpoeHue u uccnea0BaHne MaTeMaTUYECKUX

117 MoJieJIel peallbHbIX CUTYallui C TTOMOIIBIO 1
YpaBHEHHUI ¢ TapaMeTpaMu
[TocTpoenue u rcciae0BaHNe MaTEMATUIECKIX

118 MOJIENEN PEANbHBIX CUTyallMid C IIOMOILBIO CUCTEM 1
YpaBHEHHUI ¢ TapaMeTpaMu
[TocTpoenue u rcciae0BaHNe MAaTEMATUYECKIX

119 MOJIENEN PEANbHBIX CUTyalluid C IOMOIIBIO CUCTEM 1
YPaBHEHUH € TapamMeTpamMmu

120 KonrtponbHas pabdora: "3agauu ¢ mapamerpamu” 1

121 [ToBTOpeHnue, 0600IIeHNEe, CUCTEMATH3AITUS 3HAHUI: 1
"VpaBHenus"

122 [ToBTOpeHnue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHUI: 1
"VpaBuenus"

123 [ToBTOpEeHue, 06001IeHNE, CCTeMaTU3allNs 3HAHUNA: 1
"VpaBHenus. CucreMsl ypaBHEHUN"

124 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3aIIs] 3HAHUI: 1
"HepaBenctaa"

125 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3aIIsI 3HAHUM: 1
"Hepasencrna"

126 [ToBTOpEeHue, 06001IeHNE, CHCTeMAaTU3allNs 3HAHUNA: 1
"HepaBencraa"

127 [ToBTOpEeHHE, 0000IIEHUE, CHCTEMATH3aIIUs] 3HAHUI: 1

"[IponsBoaHas u e€ npumMeHeHue"




[ToBTOpenue, o6o0IIeHNE, CUCTEMATH3AIMS 3HAHUHA:

128 ) 1
"[IponsBoaHas u e€ npumMeHenue"

129 [ToBTOpEeHue, 06001ICHNE, CHCTEeMAaTU3alNs 3HAHUNA: 1
"ITponsBoaHas u €€ npuMeHeHue"

130 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 3HAHU: 1
"UuTerpan u ero npuMeHenue"

131 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTU3aINS 3HAHUNA: 1
"OyHkuun"

132 [ToBTOpEeHUe, 06001ICHNE, CHCTEMAaTU3AINS 3HAHUN 1
"Oyaruun"

133 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 3HAHU: 1
"OyHkuun"

134 Hroroas koHTpoapHas pabora

135 HToroBast KOHTpOJIbHAsA paboTa

136 [ToBTOpEeHUE, 0000IICHNE, CHCTEMAaTH3aIUs 3HAHUH

OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Maremaruka: anredpa u Hadajga MaTeMaTHIECKOTO aHAJIN3a, TEOMETPHSI.
Anre6pa v HadyaJla MaTeMaThYeckoro ananusa, 11 kmace/ Komsirua FO.M.,
TkaueBa M.B., ®enopora H.E. u apyrue, AkiimoHepHoe 00IIECTBO
«3narensctBO «IIpocBenieHre»

Anrebpa u Havasa ananu3a 10 kiacc, yriyOaéHHbIA ypOBEHb, 2-€ U3 /L.,
crepeotun./ A.I'. Mepaisik, [I.A. Homuposckuii, B.M. [Tonsiko. M: Benrtana-

rpad, 2019. - 477 c.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

https://1sept.ru/

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET
https://resh.edu.ru/

http://school-collection.edu.ru/
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