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Bapunaya 2023

MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOTpaMMe CpeaHero ooimero oOpa3oBaHUS,
MTOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECTeUnBaCT MHCTPYMEHTAIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C IPYroi CTOPOHBI, (hopMUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIIICHUE O0yYaloMIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCHMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJIeBaIOT
YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHON Hayku, KoTopas (QopMyaupyeTr CBOU
JOCTHKEHUSI B MaTEMaTHYECKOM opMme.

VYuebnbili Kypc anreOpsl ¥ Havajl MaTeMaTHUYE€CKOTO aHaIM3a 3aKjajbIBacT
OCHOBY JJIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAMU (PU3UKH, XUMHUHU, OHUOJIOTHUH,
MMOHMMAHUSI OCHOBHBIX TEHJICHIIUHN Pa3BUTHS YKOHOMUKHU U OOIIECTBEHHOM JKU3HHU,
MO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX HUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh WX JUIS JajdbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi oBiaJieHHe aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTUMH KOHCTPYKIHUSIMU aireOpbl M MaTEMaTUYECKOTO aHajiu3a pa3BUBAECT
YMEHHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTb, JOKa3bIBaTh
YTBEPXKIAEHHUS C MOMOIIBI0 MHAYKIIMU U PACCYXKJaTh JIEAYKTUBHO, UCIOJIb30BATh
00001IIeHNEe W KOHKPETH3allhl0, a0CTparupoBaHUE U aHAJIOTHIO, (OPMHPYET
KPEAaTUBHOE U KPUTUUYECKOE MBIILICHUE.

B xoxe u3yuyeHuss yueOHOro kypca «AinredOpa v Havajla MaTeMaTH4e€CKOro
aHanu3a» oOydYaroUIMecsl MOJY4YaroT HOBBIM OMNBIT PEHICHHS MPUKIAAHBIX 3a/ad,
CaMOCTOSITEJILHOTO TMOCTPOEHUS MATEMAaTUYECKUX MOJIENIEd peajbHbIX CUTYAIlUH,
WHTEPNpPETAlUd  TIOJYYCHHBIX  PEIICHWM, 3HAKOMSTCS C  [pUMepamMu
MaTeMaTUYECKUX 3aKOHOMEpPHOCTEH B NPUPOJE, HAYKE U MCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPaMHU.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBHBIM BOCIUTATENIBHBIM MOTEHIIMATIOM,
KOTOpPBIN peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOITUI
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
JEATEeIIbHOCTH, TpeOyromel MNpoAOIKUTEIbHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATEIbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HayajlaM MaTeMaTH4YeCKOIro
aHaJIH3a JISKUT JEATETHbHOCTHBIN PUHIIUI 00yUYEHUS.



B ctpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIM3a» BBIIEJIEHBI CIEAYIOLIUE COAECPKATENbHO-METOAUYECKUE TuHUMU: «YHucna
U BbIUKCIECHUD», « DyHKINU U rpaduKkn», «YpaBHEHUS U HEpaBeHCTBay, «Hauana
MaTeMaTU4ecKoro aHainusa», «MHoxkecTBa M JOTHKa». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOIMUECKUE JIMHUMA H3Y4aloTCsd Ha IPOTSDKEHMM JIBYX JIET
o0y4yeHHs Ha ypOBHE cpeiHero oOIiero oopa3oBaHUs, €CTECTBEHHO JOIOJIHSASA
JIpyr Apyra U MOCTENEHHO HAChIAsCh HOBBIMU T€MaMH M pazjenamu. J[aHHBIN
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJEp’KaHUE HECKOJBKMX MAaTEeMaTHMUECKUX JMCLUUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHSI, MAaTEMATUYECKUN aHAIW3, TEOPUS MHOXKECTB, MaTeMaTHYeCKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
HMIMPOKUM MATEMaTUYECKUM allapaToM, Y HUX MOCJIeNI0BaTeNIbHO (popmupyeTcs u
COBEPILIECHCTBYETCS YMEHHME CTPOMTb MaTEMaTUYECKYyHD MOJEIb PEAIbHON
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IPU U3YUYEHUU y4yeOHOro Kypca, JUis
pELIEHUsI CaMOCTOSITENILHO C(HOPMYJIMPOBAHHON MAaTEMAaTUYECKON 3aJjauH, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopeprkarenbHO-MeTOaUYECKas JIMHUS «YUucna M BBIYMCICHHS» 3aBEpILIacT
(bopMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HA4aTo Ha ypPOBHE OCHOBHOTO 0011ero oopazosanus. Ha ypoBHe cpenHero ooiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
pPAlMOHAJIBHBIX BBIYMCIICHHM, BKIIIOYAIOMIMX B ce0S MCHOJIb30BAHUE PA3THYHBIX
dopM 3amucu 4yMciaa, YMEHUE JejaThb NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBbIE BbIpaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYyYaroIIMMCs MHOXKECTBAa HaTypajibHbIX, IEJbIX,
palMOHAIIBHBIX W JICMCTBUTENBHBIX  YUCET  JIOMOJIHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4Hnceld. B  KaXaoM M3 53THX MHOXECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M OIepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHUCEN, 0coOble CBOMCTBA
palMOHAIBHBIX U UPPALMOHAIBHBIX YUCEN, apU(PMETUYECKUE OINEpaluu, a TAKKe
U3BJICUEHUE KOPHS HATypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCElL.
bnarogapss mocienoBaTeNbHOMY pPacIIMPEHHIO Kpyra HCIOJb3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMM HX NPUMEHEHUS I PELICHUs PAa3IUYHbIX 3a/1a4
dbopMupyeTcsi MpeaCTaBlIeHUE O €IWHCTBE MATEeMAaTHKH KaK Hayku U €€ pojH B
IOCTPOECHUU MOJIEIEN PEaJbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IeHuE U
KOHKpEeTU3aIHsl.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS HA NPOTSKEHWU BCETO
oOydeHHusi Ha YpOBHE CpeIHero oOmero o0pa3oBaHHs, MOCKOJIbKY B Ka)XIOM
paznene IIporpaMMbl IPELyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3anad. B
pe3yibraTe oOydaroluecss OBJIAJEBAIOT PA3IMYHBIMM  METOAAMM  PELICHHS



palMoHaNbHBIX, HPPAMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUYECKUX YpPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TakKxke 3ajad,
colepxalux mapaMerpsl. llomydeHHblE yMEHUS IIMPOKO HCIONB3YIOTCS IpH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO MTPOU3BOJHOM, MPU PELIEHUH NPUKIIATHBIX
3a]a4 U 3a]a4 Ha HaXOKJCHUE HanOOJBIIMX U HAUMEHBUINX 3HAYEHUH (PyHKLUU.
JlanHast copepkarenbHasi TUHUS BKIIOYAaeT B ceOsl Takke GOpMUPOBAHHE YMEHUIA
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHOHAIBHBIX,
VUPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKCHMM, a TaKXKe BBIPAXKECHUH,
COJEpKaIlMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHIO anre0panyeckoro
Marepyaja IPOUCXOJWUT  JAJBHEWINEEe  pa3sBUTHE  AITOPUTMHYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxaeHudd, paboTl ¢  CHUMBOJBHBIMU  (QopMamu,  MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEM B BHJI€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT 3(pQPEeKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

CopepxarenpHo-MeToauuecKass JMHUA «DyHKIMM U TpaQuKH» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTeprana. V3ydeHue CTEeNneHHOoMH,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUUHN [JIs1 pelIeHUs 3a7a4 U3 APYIHX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK W C pElIeHHEeM ypaBHEHUN U HepaBeHCTB. IIpu 3TOM Oosblloe BHUMAaHHE
ynensieTcs: pOpMHpPOBAHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYEHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Matepuan 3Toil coJiepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUN
Y HABBIKOB, ITO3BOJSIOIIMX BBIPAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoil M ciaoBecHOM. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO M KOHKPETHU3ALIUK, UCTIOJIb30BAHUIO aHAJIOTHH.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MAaTEMAaTHYECKHUX, TAK M NPHUKJIAJHBIX 3a/ad,
JOCTYMHBIX OOYyYarOIIUMCS, TaK KaK y HHUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpa@uky  CIOXHBIX (YHKLIMMA, ONpeAeNnsiTh MX HauOONbIIME W HaUMEHbIINE
3HAUEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJENEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWTh HAWIydlllee pEHIeHUE B MPUKIANHBIX, B TOM YHCIIE
COLIMAJIBHO-D)KOHOMHUYECKHX, 3aJladyax. 3HAKOMCTBO C OCHOBaMH MaT€MaTH4e€CKOTO



aHanu3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO |
KPEaTUBHOTO MBITIUICHHS, (POPMUPOBAHUIO YMEHUW pPaCIO3HABATh MPOSIBICHUS
3aKOHOB MAaT€MAaTHMKU B HayKe, TEXHUKE M UCKyccTBe. OOydaroniyecss y3HAIOT O
BBIJIAIONIUXCST pe3ysibTaTaX, IOJYUYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYeCKass TUHUS «MHOXKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYECKOW JIOTUKH. TeopeTHKo-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TpeasiaraloT HauOoJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOMINA BCE Pa3feIibl
MaTeMaTUKU M €€ MPUIOKEHUN, OHU CBSI3bIBAIOT pa3Hble MaTeMaTHYECKUE
JTUCIUTUIMHBL W WX TPWIOKEHUs B efauHoe 1enoe. [loaToMy BakHO maTh
BO3MOXKHOCTh OOy4YarmIeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U MCIIOJIb30BaTh €0 JIJISi BBIPAXKEHUS CBOMX MBICIIECH.
JpyruM BaXHbIM TPU3HAKOM MaTE€MaTUKH KaK HayKd CJIeAyeT IpU3HaTh
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJEJOBAHUE OMNpPEACTEHHBIM
OpaBWJaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMHU
MaTEMaTHYeCKONH JIOTHKH CIOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO MBIIIICHUS
0Oy4Jaronuxcs, Mo3BOJIIET UM CTPOUTH CBOU PACCY>KJEHHUSI HAa OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKK KPUTHUECKOTO MBIIUICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MIPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJIECITHUPOBAHUS, KOTOPHIE TPHU3BAaHbBI
Croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peanbHBIX
CUTyalluii, WCCIEAOBAHHUS JTUX MOJEJIEH C TIOMOIIBIO ammapara aiareopbl u
MaTEMaTUYECKOT0 aHalin3a, WHTEPIPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3/eioB MPOTPaMMBI, ITOCKOJLKY BECh MaTepral
y4eOHOTO Kypca IIMPOKO HCIONB3YeTCs I pelIeHUs MPUKIaAHBIX 3amad. [Ipu
pEIICHNH  pEabHbIX  MPAaKTHYECKUX  3a7ad  OOydYarolIuecs  pPa3BHBAIOT
HAOJIOMATEIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000mIaTh M KOHKPETU3UPOBATH  MPOOJIeMY.
JlesTenpHOCTh 1O (OPMHUPOBAHHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHu3yeTcs B Ipollecce U3yUYeHHs BceX TeM y4eOHOTo Kypca «Anredpa u Hadana
MaTEeMaTUYECKOTO aHATTU3a.

Ha wu3yuenune yueOHOTO Kypca «AnreOpa ¥ Hadajda MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobGelt W MPOIEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACied 3HAHUHN U peanbHOM )KU3HU.

JlelictBuTenpHble 4ucia. PanuoHanbHBIE W MPpAUMOHAIBHBIE YHCIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEUCTBUTEILHOTO YHCIa U ero cBoMcTBa. [IpuOmmk€HHbIE BHIYKMCIICHUS, TPABUIIA
OKpPYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUM.

Crenenp ¢ uenbiM mnokaszareniemM. bunoMm Herootona. HMcnonbs3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIICM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CHHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
apPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHBbIE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIBbHBIE YpaBHEHHUSI M ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pelIeHre HEPaBEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOIOWJIeH ¢ ocTtaTkoM. Teopema be3dy. MHOrouwneHsl ¢  LEJIBIMHU
kodpdunmuentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUMN, COJIEPXKAIINUX CTEIIEHU 1 KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHoBHBIE METO/IbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJIbl PEIICHUSI MOKA3aTEIbHbBIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHHH. PellieHne TpUroHoMETpUYECKUX YPaBHEHU .



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMIl. OnpenenuTenb MaTpUllbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWI. PellleHne NpUKIaIHbIX 3aJad C MOMOILIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpaBHEHUI U HEpaBEHCTB. lIpriMeHeHHE ypaBHEHHMII W HEPABEHCTB K PELICHHIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoOsl 3afanus ¢GyHKIUH. B3anmHo oOpaTHble (QYHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHU (yHkumu. Hynmu QyHknum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
byukiuu. IIpoMexxyTKu MOHOTOHHOCTH (GYHKIMU. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

Jluneiinasi, KBaJpaThyHas W JPOOHO-TMHEWHAs (PYHKIUU. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

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

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

DYHKIMOHAIBHBIE 3aBUCMMOCTH B pEAlIbHBIX IpOLECCAaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTremMaTH4ecKoOro aHajmsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. MICTOpHST BO3HMKHOBEHHS MAaT€MAaTHYECKOrO aHajau3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncno e. @opmyia ClI0KHBIX
NpoueHTOB. Mcnonb30BaHWE MNPOrpeccuy Uil  PELICHHs peajbHbIX — 3a4ad
MPUKJIAJHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUIsl PEIICHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

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

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UIIUHN (PYHKIIHIA.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBONCTBO MaTEMaTHUYECKOro OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, alropurMa EBkiuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHr u3 KOMIUIEKCHOTO uucia. [I[pumeneHue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO0p  KOpHEH  TPUTOHOMETPUYECKMX  YpPAaBHEHHMM C  MOMOIIbIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YyIbTaTOB.

DOyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpuMmeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMII HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHs Mpolecca,
3aJIaHHOTO (HOPMYJIIOH Wi TpauKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

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

[Ipumenenue wHTErpanga ajis HAXOXKICHUS IUIOMIAACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WICHA  POCCHUHCKOro  0oOImecTBa,  MpEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) IaTPHMOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUM B JAPYrHX HayKax, TEXHOJIOTusAX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTHKEHUM HAyKH M JEATENbHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE THUTAHHWE, COATAHCUPOBAHHBIA PEKUM 3aHITHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NPOdECCUOHAIBHOM  JESATEIBLHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSKEHUU BCEU KU3HH, 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 MPUPOTHON M COIMAIbHOM
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHUS M 3HAYUMOCTH ISl PAa3BUTUS UMUBUIM3AIMHU, OBJAJECHUE SI3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble 1oruyecKkue 1ecTBUA:

BBISIBJIAIT M XapaKTEPU30BaTh CYIIECTBEHHBIE NPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiIacCU(pUKaALIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHUSI, KPUTEPUHU ITPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  NPeoOpPa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIIT MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IIPOTUBOPEUHSI
B (hakTax, JAHHBIX, HAONIONEHUSAX U YTBEPXKIEHUSX, MpEeAsaraTb KpUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JenaTb BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHUKH, JIEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIFOUEHHI 10 aHAJIOTUU;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpATh CMOCO0 pelieHrus Yy4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUI MHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHpYIOIMIME  MOPOTHBOpEYHe,  MpolJeMmy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUeCKOTO 00BEKTa, SIBICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOKHOE pPa3BUTHE IpOLlecCa, a TakKE BbBIABUTATh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3IUYHBIX TUIOB, aHAJTU3HPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M INHMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEILIEHHUs], COIMOCTABISTh CBOU CYXKIEHUA C CYXICHHUSIMHU APYTMX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITEJIbHO BBIOMpaATh (opmar BBICTYIUIEHHS C YYETOM 3ajaad
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpollecca M pe3yibTaTa pelieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

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

CoBMmecTHAsl 1eSITEJIbHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHUH YYEOHBIX 3ajay, MPUHUMATh 1€Jb COBMECTHOM
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyNMHOBBIX GopMax paboThl (00CykaeHUSI, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIbTATDBI

K xonmy ob0ydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIBHOE YHUCIO0, OECKOHEYHAas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIKEHHBIC BRIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTaBICHUS JaHHBIX;

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

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

CBOOO/IHO ONEPUPOBATH NOHATUAMHU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC
YHCIIOBOI'O apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHUSI-CIICJCTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(UIMEeHTaMU, KOPHH MHOTOWIECHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENh MATpUlbl 2 X 2 M €ro IeOMETPUYECKHH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IOMOIIBI0 MaTpUIl W OIpPEAEIHTEIEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSE npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYeckrue GopMyIibl Uil TpeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

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

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KOMOO3UIMs (yHKUuH, rpadux QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINH;

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

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

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeIbIM TIOKa3zareneM, rpapuk CTENeHHOW (YHKIHMH C HAaTypaJlbHBIM M LEJIbIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

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

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

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OMpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMI YUCIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4ecKOro aHaJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATUSAMHU: apuPMeTHUecKass U TeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IPOTPECCUM Ui PEIIEHUs peajbHBIX 3aJad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OINEPUPOBATH MOHATUSIMHU: HENpPEepbIBHbIE (YHKIWH, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUAMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMIIO3HUIIUU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

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

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBaATh TMOHSATHUSIMU: OIpEACICHUE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCHIIbHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuenus B11 kjacce oOydYarouiuiics TOJYYUT CIIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBAa HATypalbHBIX M LEJbIX UYHCEN, UCIOJb30BaTh MPU3HAKU AECIUMOCTU
uenbix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen s pelIeHus 3a1ay, IPUMEHSATh
anroput™ EBKknuza;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMUHbIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,

CBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUS U HEPABECHCTBA:



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

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/IHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

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

MPUMEHSIThH TpauuecKkre METO/IbI IJIs PEIICHUSI YpaBHEHUM U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJEIM C MCIIOJb30BaHUEM ammapara aireOpsl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

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

CTPOUTH TE€OMETpPUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIMHATHOM IIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHWS Tpollecca, 3aJaHHOro (OpMYJIOoN WIn
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIE AIEMEHTAPHBIX (YHKUMHA M BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBIIEHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne HaumeHoBaHuepasaejioB U KoaunyecrBouacos dyeKkTpoHHbIe (LM POBbLIE)
n/n TEeMIIPOrPaMMBbI Bcero KonTpobHbIepatoTsl  00pa3oBaTeIbHbIEPECYPChI
MHOK€eCTBO IEMCTBUTEIBHBIX YHCEIL.
1 Muorowiensl. PanimoHanbHbIle ypaBHEHHS U 24 1
HepaBeHCTBa. CHCTEMBUIMHENHBIXypaBHEHU I
5 Oyukuuu U rpadpuku. CreneHHas QyHKIMS C 12 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0if CTETIICHHU. 15 1
UppatnmonansHbleypaBHEHHUS
4 [TokazarenpHasQyHKIUS. 10 1
[TokazaTenbHbIEypaBHEHUS
5 JlorapudmuueckassGpyHKIus. 18 1
JlorapudmuueckueypaBHEeHUs
6 TpUroHOMETPUUECKUEBBIPAKEHUS U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCUH 10 1
HenpepsiBasiedynkuuu. [IponsBoanas 20
9 [ToBTOpEHME, 0606merIe, 5 2
cUCTeMaTH3alusI3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 136 10




11 KIIACC

Ne HaumeHoBaHuepas3aejioB U KoaunyecrBouacos dyeKkTpoHHbIe (LM pPOBbLIE)
n/n TEMIIPOrPaMMBbI Bceero KoHTpoabHbIepa6oThl  00pa3oBaTebHbIEPECyPChI
1 I/ICCJ'IGI[OBaHI:Ie (GYHKIHH C TOMOIIBIO 99 1
MIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TPUTOHOMETPHUYECKUX (DYHKIIHH. 14 1
TpuroHomeTprudecKkue HEpaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHBIE U 24 1
norapuMUUecKre HePaBeHCTBA
5) KomriekcHpieuncia 10 1
6 HarypanbHble u nensleuncia 10 1
CucreMsl palioHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX 12 1
ypaBHEHUH
8 3amaqu ¢ mapameTpamMmu 16 1
9 [ToBTOpEHwUE, 06o6meHvHe, 16 2
CUCTeMaTU3alHsI3HAaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




HOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

CBOICTBa

Ne KosmuecTBovacos
Haranzyude DJIeKTPOHHBbIeNU(PPOBHIEOOPA30BATEIBLH
n/ Temaypoka Bcee KonTposbHbiepa
HUS blepecypcehl
n ro 00THBI
MHO)€eCTBO, ONepaly HaJl 1
MHOXECTBAMHU U UX CBOMCTBA
JuarpammbiDitniepa-Benna 1
[IpuMeHeHne TeopeTUKO-
MHOECTBEHHOT'O arapara Jjisi peleHHs 1
3a1a4
Panmonaneshbie yncna. OOBIKHOBEHHBIC U
JECSITUUHBIE JPOOU, TPOLIEHTHI, 1
OECKOHEYHBIE TTEPUOIUUECKHE Ipodu
Panmonanesuelie yncna. OOBIKHOBEHHBIE U
JECSITUUHBIE JPOOU, TPOLIEHTHI, 1
OECKOHEYHBIE TIEPUOINUECKHE TpodU
[Tpumenenue apobeii 1 IPOIEHTOB IS 1
pelieHust NpUKIaAHbIX 3a7a4
[Ipumenenue apobeii u IPOLEHTOB IS 1
pelieHust NpUKIaAHbIX 3a7a4
HeiicTBuTenbHbIe yncia. PalimonaabHbIC 1
Y MppaIMOHAJILHBIE YnCTia
Apudmerndeckre onepanuu ¢ 1
JEHCTBUTENbHBIMU YU CIIAMU
10 Moaynb IEeMCTBUTENBHOTO YUCTIA U €T0 1




11

[TpubnuxEHHbBIE BEIYUCIICHUS, TPABUIIA
OKPYTIJICHUS, IPUKHJIKA U OLIEHKA
pe3yJibTaTa BhIYUCICHUN

12

OCHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

13

14

15

OcCHOBHBIE METObI PELICHUS LENbIX U
TpOOHO-pAllMOHATBHBIX YPABHEHUH U
HEPaBEHCTB

OcCHOBHBIE METObI PELICHUS LENbIX U

JIpOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

MHOro4wieHsl OT OAHOW MEPEMEHHOM.

Jlenenne MHOrO4IeHa Ha MHOTOUJIEH C
ocrarkoM. Teopemabesy

16

MHorouseHs! ¢ HeIbIMH
koa¢pdunuentamu. Teopema Buera

17
18

PemennecucreMIMHEMHBIX ypaBHEHUN

PemennecncreMiMHEMHBIXypaBHEHH I

19

Martpuna cucTeMsl JIMHEWHBIX
ypaBHeHUH. OnpeenuTens MaTpHUIIbI
2x2, ero reoMeTpU4eCKUi CMBICIT U
CBOMCTBA; BBIYUCIICHUE €70 3HAYEHUS

20

21

Onpexnenurens MaTPUIBI 2X2, €T0
T€OMETPUYECKHI CMBICT U CBOMCTBA;
BBIYMCIIEHHE €0 3HAUEHUS

IIpuMeHeHue onpenenuTens s
peLICHUS CUCTEMBI JINHEWHBIX YPaBHEHUN




22

Perienue npukiagHbIxX 3a/1a4 ¢ MOMOIIBIO
CHUCTEMBbI JINHEHHBIX YpaBHEHUN

23

24

25

Pemrenne npukiiagHbIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

KontponbHas padota: "PanronansHbie
ypaBHEHHUS U HEPABEHCTBA.
CucreMbpUIMHENHBIXypaBHEHUN"

OyHKIHS, CIOCOOBI 3aJaHUST (PYHKIIHH.
B3aumno oOpaTHble GYHKITHH.
Komnozunusdynxuit

26

I'padux pyHKINMU. DIEeMEHTapHbIC
npeoOpa3oBanus TpaguKoB QyHKIHNA

27

28

29

OO6nacTh ornpenenaeHus: © MHOXKECTBO
3HaueHuit pynkuu. Hynu Gynkmmm.
[TpoMexxyTKHM 3HaK MOCTOSHCTBA
YéETHble ¥ HeYETHBIE (PYHKIIHH.
[Tepuoanueckue GyHKINU.
[TpoMexyTKUMOHOTOHHOCTU (D YHKIINN
MakcumMyMbl U MUHUMYMBI () YHKIIUH.
Haubonbiiee u HanMeHblllee 3HAYCHHE
(YHKITUH Ha IPOMEKYTKE

30

JluneiiHas, kBaJgpaTuyHas U IpoOHO-
TuHeHas pyHKIUN

31

32

DneMeHTapHOEe UCCIIEJOBaHNE U
ocTpoeHue rpadukoB ATUX QYHKIUN

DneMeHTapHOe HCCIeI0OBaHNe U
MOCTpOeHHE TpaUKOB ITUX PYHKIUN

33

CreneHsb C LIEJIBIM ITOKa3aTeneM. buaom




HrroTtona

CreneHsb C LIEJIBIM IT0Ka3aTeneM. buHom

34 Herorona
CrenenHast GyHKIIHMS C HATypaIbHBIM U

35 HebpIM nokasareiieM. E€cBoiicTBa 1
rpaduk

36 KonTponbnas padora: "Crenennas
¢dbynkus. E€ cBoiicTa u rpaduk"

37 Apudmernueckuii KOpeHb HATYPaTbHON
CTEIICHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypaIbHON
CTETEeHU U €r0 CBOWCTBA

39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHHIA,
CoJIeprKaIlMX CTENEeHU U KOPHU

40 [IpeoOpa3oBaHUs YUCIIOBBIX BbIPAXKEHHUH,
CoJiep KalluX CTENEeHU U KOPHU

41 [Ipeobpa3oBaHUs YUCIOBBIX BBIPAKECHHH,
COJIEpIKaIMX CTENIEHU U KOPHU
WppanmonansHble ypaBHeHN. OCHOBHbIE

42 METO/IbI PEIICHHS UPPAITMOHATHHBIX
ypaBHEHUH
Uppanmonansuble ypaBHeHHa. OCHOBHbIE

43 METO/IbI PEIICHHS UPPAITMOHATHHBIX
YpaBHEHUI
Uppanmonanbubie ypaBHeHUs1. OCHOBHBIE

44 METO/bI PEIICHUS UPPALMOHATBHBIX
YpaBHEHUU

45 PaBHOCHUIIBHBIE IIEPEXO/BI B PELICHUN




HMPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIIBHEIC NEPEXO0abl B pCHICHUN

46 UppalMOHABHBIX YPaBHEHHHA

47 PaBHOCHIIBHBIE IEPEXObI B PELICHUH
UppalMOHATIBHBIX YpaBHEHUI

48 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLIEHUHU
UppaMOHAIBHBIX YPaBHEHHH
CaoiicTBa 1 rpaduK KOpHS N-0Oi CTeNeHu

49 KaK (QYHKIIMH OOpaTHOU CTETICHH C
HaTypaJIbHBIM IOKa3aTelleM
CaoiicTBa 1 rpaduK KOpHS N-0Oi CTEeNeHn

50 Kak (yHKIIMH OOpaTHO CTENICHH C
HATypaJIbHBIM MOKa3aTeleM
KonTponbnas padora: "CsoiicTBa u

51 rpaduK KOpHS N-Oi CTENEHH.
HppanmonanbHbleypaBHEHUS"

59 Crenens ¢ palliOHATBHBIM MTOKa3aTeIeM
" €€ CBOMCTBA

53 CreneHb ¢ paliMOHaJIbHBIM TIOKa3aTeneM
" €€ CBOMCTBA

54 CreneHb ¢ palioOHAJILHBIM TIOKa3aTeneM
" e€ CBOMCTBA

55 [TokazarenbHast pyHKIMS, €€ CBOWCTBA U
rpaduk

56 Hcnonk3oBanue rpaduka QyHKIUU A
peleHus ypaBHEeHUH

57 Hcnonb3oBanue rpaduka GyHKIMM 115

peLIeHusl ypaBHEHUN




ITokazarenbHble ypaBHEHUSA. OCHOBHBIE

58 METO/bI PEIICHHS TTOKA3aTeIbHBIX 1
ypaBHEHUU
[Toka3zarenbHble ypaBHEeHUS. OCHOBHBIC

59 METOBI PEIICHUS TTOKa3aTeIbHbIX 1
YpaBHEHUU
IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE

60 METOBI PEIICHUS TTOKA3aTEIbHBIX 1
YpaBHEHUU

61 Kontponbnas padota: "[lokazarenpHas 1
¢ynkuus. [lokazarenbHble ypaBHeHUS"

62 Jlorapudmuncna. CroiictBanorapudma 1

63 Jlorapudmuncna. ColictBanorapudma 1

64 Jlorapudmuncna. CoiictBanorapudma 1

65 JlecsiTUuHBIE U HATYpaJIbHbBIETIOTapU(PMBI 1

66 JlecATUUHBIE U HaTypaJlbHbIEIOrapu(pMbl 1

67 [IpeoOpazoBaHMEBBIPAKEHUH, 1
coJiep KaluXaorapumsl

68 IIpeoOpa3oBaHueBbIpaskeHU, 1
COZIeP KALTUXIIOTapH(PMBbI

69 [IpeobpazoBaHNEBBIPAKECHH, 1
COZIeP KALTUXIIOTapH(PMBbI

70 Jlorapudmuueckas GpyHkuus, e 1
CBOIcTBa U rpaduk

7 Jlorapudpmuueckas pyHkuus, eé 1
CBOHCTBaA U TpaduK

79 Hcnons3oBanne rpaduka QyHKITUN 15 1

pelIeHNs] ypaBHEHU




Hcnonb3oBanue rpaduka GyHKIMM 115

3 pelIeHNs] ypaBHEHUM
Jlorapudmmuueckue ypaBHEHUSI.

74 OCHOBHBIE METO/BI PELLIEHUS
norapu)MUYECKUX ypaBHEHUI
Jlorapudmuueckue ypaBHEHUS.

75 OCHOBHBIE METO/BI PELICHUS
JorapuMUIECKUX ypaBHECHUI
Jlorapudmuueckue ypaBHEHUS.

76 OCHOBHBIE METO/BI PELICHUS
Jorapu()MUYECKUX ypaBHEHUI

77 PaBHOCWIIBHBIE TIEPEXOBI B PEIICHUH
norapu()MUYECKUX ypaBHEHUI

78 PaBHOCWIIBHBIE TIEPEXOIBI B PEIICHUT
Jorapu(PMUYECKUX YpaBHEHUM
KonTponpHas pabora:

79 "Jlorapudmuueckast pyHKIUS.
Jlorapudmuueckue ypaBHeHUs"

80 CuHyC, KOCUHYC, TAHTCHC U KOTAHTCHC
YHCIIOBOTO apryMeHTa

81 CuHyC, KOCHHYC, TAHTCHC U KOTAHTCHC
YHCIIOBOTO apTyMEHTa

82 ApKCcUHYC, apKKOCUHYC U apKTaHTE€HC
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCHHYC U apKTaHTCHC
YHCIIOBOTO apryMeHTa

84 Tpuronomerpuyeckasi OKpy>XKHOCTb,

orpezieNieHue TPUTOHOMETPUIECKHIX




(GYHKIMN 9UCIOBOTO apryMEHTa

85

86

Tpuronomerpuueckas OKpyXHOCTb,
oIpeJiesIeHUe TPUTOHOMETPUYECKHIX
(YHKLIMN 9MCIOBOTO apryMEeHTa

OcHOBHBIETPUTOHOMETpUYECKUEDOPMYIT
bl

87

OcHOBHBIETPUTOHOMETpUYECKHEHOPMYIT
bl

88

89

OcHOBHBIETPUTOHOMETpUYECKHEHOPMYIT
BI

OCHOBHBIETPUTOHOMETPUYECKUEDHOPMYIT
bl

90

[Ipeobpa3oBaHHETPUTOHOMETPHYCCKHUXB
BIPAKEHUN

91

92

[TpeoOpazoBaHHUETPUTOHOMETPUUECKUXB
BIPAKEHUN
IIpeoOpa3oBaHUETPUTOHOMETPUUECKUXB
BIPAKEHUN

93

[TpeoOpazoBaHHUETPUTOHOMETPUUECKHUXB
BIPAKEHUN

94

95

PCI_HCHI/IeTpI/IFOHOMeTpI/I‘-ICCKI/IX}/paBHCHI/I

v

u

PCI_HCHI/IeTpI/IFOHOMeTpI/I‘-ICCKI/IX}/paBHCHI/I

v

u

96

PemeHneTrpuroHoMeTpu4eCKUXypaBHEHH

v

n

97

PemreHneTpuroHOMETpU4ECKUXypaBHEHH
71




PemeHneTpuroHOMeTpU4ECKUXypaBHEHH

98 .
i

99 PemenneTpuroHOMeTpUIEeCKUXypaBHEHU
i

100 PemenunerpuronoMeTpu4ecKuXypaBHEH!
i
KonTponbhas pabora:

101  "TpuroHomeTpu4eCcKue BHIPAKCHUS U
TPUTOHOMETPUYECKHE ypaBHEeHUA"
[TocnemoBaTenbHOCTH, CIIOCOOBI 3aAaHUS

102  mocnemoBarenbHOCTEH. MeTo
MaTeMaTHYECKON WHAYKIIUU
MOHOTOHHBIE U OTPaHUYEHHBIE

103  mocnemoBarensHOCTH. MicTOpUs aHamm3a
OECKOHEYHO MaJIbIX

104  Apudmernyeckasmnporpeccus

105 T'eomerpuueckasmporpeccus

106 beckoHeuHOyOBIBarOIasreOMETpHUECKast
nporpeccus

107 Cymma OeckoHEYHO yObIBaromien
reOMETPHUECKON IPOTpeccuu

108 JIMHEHBIN ¥ YKCTIOHEHIIMAIbHBIA POCT.
Yucno e. DopMyna CIOKHBIX TPOIEHTOB

109 JIMHENHBIN U DKCIOHEHIMAIIBHBIA POCT.
Yucno e. @opmyiia CIOKHBIX POLIEHTOB
Hcnons3oBanne nporpeccun 1uist

110  pemieHus peanbHBIX 3a/1a4 MTPUKIIATHOTO

XapakTepa




Konrponsnas pabora:

1 "[locnenoBarenbHOCTH U TIporpeccun’

112  HenpepsiBHBIEC (YHKIINU U UX CBOICTBA

113 Touka pa3pbiBa. ACUMITOTHI IpaduKOB
byHKIMHA

114 CBoiicTBa (hyHKIMH HETIPEPHIBHBIX HA
OTpe3Ke

115 CaoiicTBa (yHKIIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTto MHTEPBAJIOB [UIsl PELICHHUS
HEPABEHCTB

117 MeTo1 MTHTEPBAJIOB JUIsl PEIICHUS
HEPAaBEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl PELICHHUS
HEPaBEHCTB

119 IIpuMeHeHNEe CBOMCTB HENPEPHIBHBIX
GyHKUIMN 1715 pelieHus 3a1a4

120 [IpuMeHeHne CBOKCTB HENPEPBIBHBIX
GyHKIUHI 1715 petieHus 3a1a4

121  Tlepsas u BTOpas Npou3BOAHBIE QYHKINN

122 Ompenenenue,
reOMETPUUYECKUNCMBICIITPONU3BOIHON

123 OnpeﬂeneHI:Ie, )
(bu3NYECKUNCMBICTIIPON3BOHON

124 VYpaBHeHHEe KacaTeTbHOU K TpaduKy
GbyHKITII

125 VYpaBHeHHE KacaTeIbHOU K TpaduKy

byHKIIT




126

[Tpon3BoaHBIEIIEMEHTAPHBIX PYHKITHI

127 = TIpowusBoaHbBICIIEMEHTAPHBIX () YHKIIHHA

128 [TpousBoiHAS CyMMBI, IPOU3BEACHHUSI, 1
YaCTHOTO M KOMITO3ULIMU (YHKIUI

129 [TpousBoiHAS CyMMBI, IPOU3BEACHHUSI, 1
YaCTHOTO ¥ KOMITO3UIIUU ()yHKITHI

130 [IpousBoHAs CyMMBI, TPOU3BEACHHUS, 1
YaCTHOTO M KOMITO3ULIUU (YHKITHI

131 | Kontponbraspabdora: "[IponsBoanas” 1 1

132 [ToBTOpeHME, 0000IIECHNE, 1
cucTeMaru3anus 3HaHui: "YpaBHenus"

133 [ToBTOpeHME, 0000IIECHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"

134  HroroBaskoHTpoOJIbHaspaboTa 1 1

135  HroropaskoHTpoJsibHaspaboTa

136 [ToBTOpeEHue, 06061ueHvI/Ie, 1
CUCTeMaTU3alHsI3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KIIACC

Ne KosmuecTBovacos
Haranzyyde DJIeKTPOHHBbIeNU(PPOBHIEOOPA30BATEIBLH
n/ Temaypoka Bce KonTpoabHubiepa
HUS blepecypcebl

n ro 00ThbI

[IpuMeHeHne nNpou3BOIHON K

WCCJICIOBAHMIO (DYHKITHI Ha 1

MOHOTOHHOCTH ¥ IKCTPEMYMBbI

[IpumeHeHne Mpou3BOIHOM K

UCCIIeIOBaHMIO (QYHKIIMH Ha 1

MOHOTOHHOCTH ¥ IKCTPEMYMBbI

[IpumeHeHne Mpou3BOIHOM K

UCCIIeIOBaHMIO (QYHKIIMH Ha 1

MOHOTOHHOCTb U 3KCTPEMYMBbI

[IprMeHeHne nNpon3BOIHOM K

UCcleIoBaHMI0 (PYHKIMH Ha 1

MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

[IprMeHeHne nNpon3BOIHOM K

MCCIIeI0BaHMIO (QYHKIIHI Ha 1

MOHOTOHHOCTH ¥ IKCTPEMYMBI

IIpuMeHeHne Npou3BOIHON K

MCCIIeI0BaHMIO (DYHKIIHI Ha 1

MOHOTOHHOCTH ¥ IKCTPEMYMBI

Haxoxaenne HanbombIiero u

HaMMEHBILIETO 3HAYEHUsI HEMPEPHIBHON 1

(GyHKLIUHU Ha OTpe3Ke

Haxoxaenne HanbombIiero u 1

HAaMMEHBILIETO 3HAYEHUSI HENPEPHIBHOM




(byHKIMHU HAa OTpe3Ke

10

11

Haxoxnenune HanOobIIero u
HaVMEHBIIIETO 3HAYCHUS HENIPEPBIBHOM
(byHKIMU HAa OTpe3Ke

Haxoxnenune HanOobIIero u
HAMMEHBIIETO 3HAUYCHUS HEIIPEPhIBHOM
(GYHKIIMH Ha OTpE3Ke

Haxoxnenune HanOombIIero u
HaMMEHBIIETO 3HAUYCHUS HEITPEPHIBHOM
(GYHKIIMH Ha OTpE3Ke

12

Haxoxnenne HanOoapIIero u
HAaWMEHBIIIETO 3HAYCHUST HEMTPEPHIBHON
GyHKIINN Ha OTpe3Ke

13

14

15

16

[IpumeneHnre npou3BOIHON IS
HAXOXJICHUS HAWJTYUIIIEro PEIICHUS B
MPUKJIATHBIX 3a/1a4ax

IIprMmeHeHne nporu3BOIHOMN ISt
HaXO0XJIEHUs HAaWIy4dlIEro pelueHus B
MPUKJIAJIHBIX 3aa49ax

[Ipumenenre npou3BOIHOM IS
ONPEAEIIEHUS CKOPOCTU U YCKOPEHUS
mporiecca, 3alaHHoro GopMyIIoN WK
rpadpukom

[Ipumenenre npou3BOIHOM IS
ONPEAEIIEHUS CKOPOCTH U YCKOPEHUS
mporiecca, 3aIaHHoro GopMyJIoN WK
rpadpukomM

17

Kommozurusdyakmit




18 Komnosunuspynkunit

19 KommnozurusdyHkmmit

20 I'eomerpuueckue oO6pa3bl ypaBHEHHI Ha
KOOPJMHATHOM IJIOCKOCTH

21 I'eomerpuueckue oO6pa3bl ypaBHEHHA Ha
KOOPAMHATHOW INIOCKOCTH

99 KoHnTtpoinbHas padora: "UcciaenoBanue
(GYHKIHI ¢ TOMOIIBIO TPOU3BOTHOMN"

23 [TepBooOpasuas,
OCHOBHOECBOWMCTBONEPBOOOPA3HBIX
[TepBOOOpa3HbBIE 3TIEMEHTAPHBIX

24 ¢ynkunii. [IpaBuna HaXOXKICHUS
epBOOOPA3HBIX
[TepBooOpazHbIe dJIEMEHTAPHBIX

25 dbynakuuii. [IpaBuna HaxoXaeHUS
epBOOOPA3HBIX

26 WHurerpai.
['eomeTpuyecKkuiicMbICTUHTETpala

97 Brruucnenue onpenenéHHoro HHTerpana
no (popmyne Herotona-Jleltonua

28 Brruncnenue onpeneaéHHOro HHTETpaia
no (popmyne HeroTona-Jleitonuma

29 [Ipumenenne nHTErpana 1is
HAXO0XJICHUS TUIOMIAIeH TUIOCKUX QUTYp
[IpuMmeHeHnne uHTErpaia s

30 HAXO0XJICHUS 00BEMOB reOMETPUICCKIX
TN

31 [Tpumepsipemenuiiand GepeHraTbHbIX




ypaBHEHUI

[Tpumepsipemenuiiand GepeHnaIbHbIX

32 .
ypaBHEHHHA
Matematuueckoe MOACIUPOBAHNE

33 pPEeaNBHBIX MPOIIECCOB C MTOMOIIBIO
nuddepeHIaTbHBIX YPaBHEHUN

34 KonTtponsHas padora: "[lepBoobpazHast
u uHTerpan"

35 Tpuronomerpudeckne GyHKINHU, HX
CBOWCTBA U TpapuKu

36 Tpuronomerpuyeckue GyHKIIHH, UX
CBOIiCcTBa U rpaduKu

37 Tpuronomerpudeckne GyHKINHU, HX
CBOICcTBa U rpaduKu

38 Tpuronomerpudeckne GyHKINU, HX
CBOICcTBa U rpaduKu

39 Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U rpaduKu
OT160p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C TOMOIIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHIX

41 YPaBHEHUH C IOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUYECKHIX

42 YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPHUECKOIN OKPY>KHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHIX




YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

PemenneTpuronoMeTpuyeCKMXHEPABEHC

44
TB

45 PemenneTpuroHoMeTpu4eCKMXHEPABEHC
TB

46 PemenneTpuroHoMeTpuIeCKMXHEPABEHC
TB

47 PemenneTpuroHoMeTpuIeCKUXHEPABEHC
TB
KoHntponbhas padora: "I'paduku

48 TPUTOHOMETPHUUECKUX (PYHKIIMA.
TpuronomerpuyeckueHepaBeHcTna"

49 OCHOBHBIE METOJIBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOJIBI PEIICHUS
MOKAa3aTeIbHBIX HEPABEHCTB

51 OcCHOBHBIE METOIBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METOJIBI PEIICHUS
MOKAa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METOJIBI PEIICHUS
norapu(MUIECKIX HEPABEHCTB

54 OCHOBHBIE METOJIBI PEIICHUS
norapupMHUUECKUX HEPABEHCTB

55 OCHOBHBIE METOJIBI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEIICHUS




norapu(pMHUECKUX HEPABEHCTB

OcCHOBHBIE MCTOBI pCHICHUA

> UppaMOHATIBLHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI pEILICHUS
UppalMOHAIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppaMOHATIHHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI pEILICHUS
UppaMOHATIHHBIX HEPABEHCTB
61 I'paduueckue MeTobl pereHus
UppaLMOHATILHBIX YPaBHEHUN
62 I'paduaeckue MeTO Bl pemeHHus
UpPPaMOHATIFHBIX YPaBHEHUN
63 I'paduueckue MeTObl pelIeHus
MTOKa3aTeJIbHBIX YPaBHEHHUU
64 I'paduueckue MeTObI perIeHus
NOKa3aTeIbHbIX HEPAaBEHCTB
65 I'paduaeckne MeTOIBI pemeHHs
norapu(MUUECKUX YpaBHEHUN
66 I'paduueckue MeTo bl peneHus
JorapupMHUUECKUX HEPABEHCTB
67 I'paduueckue MeTo bl pereHHs
JorapupMHUUECKUX HEPABEHCTB
['padrueckue METO B! peIIeHUS
68 MOKa3aTeIbHBIX U JIOTApU(PMUIECKUX
ypaBHEHUU
69 I'paduueckue MeTO Bl peLIeHUs

IIOKa3aTCIbHBIX U J'IOl"apI/I(bMI/ILIeCKI/IX




ypaBHEHUU

70

71

72

['padmyeckue METOABI peLIeHHs
NOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPaBEHCTB

['padmyeckue METOABI peLIeHHs
MOKAa3aTeNNbHbBIX U JIOrapu(MUUYECKUX
HEPABEHCTB

KonTponbhas pabora:
"UppanmoHanbpHble, TOKa3aTelbHbIC U
norapupMHuIECKre HepaBeHCTBA"

73

KommiekcHpie uncna. Anredpanyeckast
U TPUTOHOMETPHYECKasi OPMBI 3aITHCH
KOMILIEKCHOT'O YHCIIa

74

75

76

KommiekcHpie uncna. Anredpanyeckast
U TPUTrOHOMETpUYecKasi GOpMbl 3aHCH
KOMILJIEKCHOTO YHCIIa

Apudmernueckre onepaum ¢
KOMIUIEKCHBIMU YHCIIaMU
ApudmeTrnueckne onepanuu c
KOMIUIEKCHBIMU YHCIIaMHU

77

78

79

N300pakeHne KOMIUJIEKCHBIX YHCeT Ha
KOOPJAWHATHOM IIOCKOCTH

N300pakeHne KOMIUIEKCHBIX YHCEN Ha
KOOPJAMHATHOM MJIOCKOCTH

®opmyna Myaspa. KopHu N-oit cTenenun
13 KOMIUIEKCHOTO YHCIia

80

®opmyna Myaspa. KopHu N-oit cTenenun
U3 KOMIUIEKCHOTO YHCIIa




HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCJI IJI

81 perieHus: GU3NIECKUX 1
reOMEeTPUUECKUX 3aau

82 KontponsHasipabora:
"KommiekcHpieuncna"

83 HatypanbHble U 11epiequcia

84 Harypanbhble u nensleunciia

85 [TpuMmeHeHre MPU3HAKOB JIETUMOCTH
IEJIBIX YUCEell

86 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
LEJBIX YUCell

87 [IpumMeHeHne MPU3HAKOB IETMMOCTH
uensix yucesn: HOJl u HOK

88 [TpuMeHeHre NPU3HAKOB JIEIIUMOCTH
nensix yucen: HOJl u HOK

89 [TpuMeHeHre NPU3HAKOB JIEIUMOCTH
LEJIBIX YUCEII: OCTATKH 110 MOJYJIIO

90 [IpumMeHeHre MPU3HAKOB IETMMOCTH
IEJTBIX YMCEI: OCTATKH 110 MOJIYITIO
[IpumeHeHre NpU3HAKOB IETMMOCTH

91 [ENBIX YUCEIl: aNropuT™ EBKInaa s
peIIeHw s 3a/1a9 B eITbIX YUCIIaX

92 KonTtponbHas padora: "Teopust nenbix
qucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHMII.

93 PaBHOCHITBHBIE CHCTEMBI H CHCTEMBI-
CJICAICTBHUS

94 Cucrtema ¥ COBOKYITHOCTh YPaBHECHHIA.




PaBHOCHUIIBHEIC CHCTEMBI M CICTEMEI-
CJICACTBUA

95

96

97

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX
ypaBHEHU I

OcCHOBHBIE METO/BI PEILIEHUS CUCTEM U
COBOKYITHOCTEH MPPaLlMOHAIBHBIX
ypaBHEHUI

OcHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH ITOKa3aTEIbHBIX
YpaBHEHUU

98

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH ITOKa3aTEIbHBIX
yYpaBHEHUHU

99

OcHOBHBIE MCTOABI pCHICHUA CUCTEM U
COBOKYITHOCTEH Jorapu(pMUUecKux
ypaBHEHUU

100

101

102

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH Jorapu(pMUUECKUx
ypaBHEHUH

[IprmeHeHne CUCTEM K PELLIEHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a7a4 U3
pa3IN4YHbIX 00JacTel HayKu U pealbHOM
JKU3HU, UHTEPIPETALUS TOTYYEHHBIX
pe3yabTaToOB

[IprmeHeHne CUCTEM K PELLIEHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a7a4 U3
Pa3TUYHBIX 00JIACTEH HAYKH U PealbHOM




YKU3HHU, HHTEPIIPETAIUs TOJTYYSeHHBIX
pe3yJIbTaToOB

[IpumeHeHre HepaBEHCTB K PELIEHUIO
MaTeMaTUYECKUX 3a7ad U 3a7a4 U3

103  pasnuuHbIX 0OJacTel HAYKH U peatbHOM
KHU3HHU, HHTEPIPETALNS TOTYISHHBIX
pe3yIbTaTOB
KonTponbHas padora: "Cucremsl

104  PAUMOHAIBHEIX, HPPALMOHAILHEIX
MIOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHUI"

105 PannonansHbieypaBHEHHUS C
napameTpamu

106 PannonanbHbIeHEpaBEHCTBA C
napaMeTpamu

107  PanuoHaJIbHBIECHCTEMBI C TTapaMETPAMHU

108 HpparnmonansHble ypaBHEHUS,
HEPABEHCTBA C TapaMeTpaMu

109 HppanunoHaIbHBIECUCTEMBI C
napaMeTpamu

110 IToka3aTenbHbIE ypaBHEHUS,
HEPABEHCTBA C TapaMeTpaMu

111 [Toxa3zaTenbHBIECHCTEMBI C
napaMeTpamu

112 Jlorapudmudeckue ypaBHEHHS,
HEPaBEHCTBA C TapaMeTpaMu

113 JlorapupMuaecKnecucTeMsI ¢

napameTpamu




114

TpUroHomeTpru4eCKUEypaBHEHMUS C
napaMeTpamu

115

116

TpuroHoMeTpUYECKUEHEPABEHCTBA C
napaMeTpamu
TpuroHoMeTpru4ecKUeCUCTEMBI €
napameTpamu

117

IToctpoenue u uccnegoBaHue
MaTEeMaTHYECKUX MOJICIICH peaTbHbIX
CUTYalMil C MIOMOUIbIO YPABHEHUH C
napamMeTpamMu

118

ITocTpoenue u ucciaegoBaHue
MaTEMATUYCCKUX MO,ZIGJIGI;'I PCATBHBIX
CUTYaIUi C OMOIIBIO CUCTEM
YpaBHEHUH ¢ TapamMeTpamMmu

119

ITocTpoenue u uccinegoBaHue
MaTeMaTUYECKUX MOJIENICH peaTbHbIX
CUTYallHil C TOMOIIBIO CUCTEM
YpaBHEHUH ¢ TapamMeTpamu

120

121

KonTponbHas pabora: "3agauu c
napamerpamu”

[ToBTOpeHnue, 060061ICHNE,
cUcTeMaTH3alus 3HaHuil: "YpaBHeHus'

122

[ToBTOpeHme, 0600MIEHNE,

cUcTeMaTH3alus 3HaHuil: "YpaBHeHus'

123

[ToBTOpeHme, 0600IIEHNE,
cucTeMaTu3alus 3HaHui: "Y paBHEHNS.
CucremblypaBHEHUI"

124

[ToBTOpenue, 06001ICHNE,




cucTeMaTu3anys 3HaHuH
"Hepasencrtna"

125

126

127

[ToBTOpeHnue, 06001ICHNE,
cucTeMaTH3aIus 3HaHW:
"HepaBencrBa"

[ToBTOpEeHmE, 0600IICHNE,
CHUCTEMaTH3al|s 3HAHMIA:
"HepaBenctpa"
[ToBTOpEeHME, 0000IICHUE,

cucremaTtusanus 3Hanuii: "[IpousBoaHas
U e€ npuMeHeHue"

128

[ToBTOpenue, 06001ICHNE,
cucremaTtusanus 3Hanuil: "IIpousBoaHas
U €€ npuMeHeHue"

129

[ToBTOpenue, o6odIIEHNE,
cucremarusanus 3HaHuii: "IlponsBogHas
u e€ npumMeHeHue"

130

131

[ToBTOpenwue, 06001IIEHNE,
cucremarusanus 3HaHuit: "MHTerpan u
ero npuMeHexue"

[ToBTOpeHnue, 060061ICHNE,
cucreMartu3alus 3HaHui: "OyHkuun"

132

[ToBTOpeHme, 0600MIEHNE,
cucreMaru3aius 3HaHnui: "Oykuun"

133

134

[ToBTOpeHme, 0600IIEHNE,
cucreMarusanus 3HaHui: "OyHkuun"

HroroBasskoHTpobHasIpaboTa

135

HroroBaskoHTpoapHaAsIpadboTa




136

[ToBTOpenue, 06001ICHNE,
cucTeMaTu3alUa3HaHui

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME

136

10







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremaruka. Anredpa v Hayaia MaTeMaTH4ecKoro aHanusa, 10 kmacc/
Mep3snsk A.I'., Homuposckuit JI.A., [lonsakos B.M.; nox penakuuein
[Tononbckoro B.E., O011ecTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
N3natensckuii nentp « BEHTAHA-I'PA®y; AkuinoHepHOE 00IIECTBO
«M3narenbctBo «IIpocBemeHue

* Marematuka. Anre6pa u Hauajga MaTeMaTH4YeCKOro aHanmsa, 11 kmacc/
Mepaznsk A.I'., Homuposckuii J[.A., [TonsikoB B.M.; nox penakuueit
[Tononbckoro B.E., O01iecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
N3narensckuii nentp « BEHTAHA-I'PA®y; AkuinoHepHOE 00I1IECTBO

«3narensctBO «lIpocBemienre»

METOINYECKUE MATEPHUAJIBI UISA YUUTEJIA
Maremaruka : anre6pa v Hauyaja MaTEMaTUYECKOTO aHaIU3a.
VYriyonénnsiii ypoBeHs : 10 kiacce : Meroauueckoe nocooue /

E. B. byuxo, A. I'. Mep3sik, B. b. [Tononckuii, M. C. Sxkup. — M. :

Benrana-I"pag, 2020. — 92 c. : u.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
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