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MHNOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM U3 HauboJjiee 3HAYMMBIX B MOpOrpamMMe CpeaHero oOuiero oopa3oBaHWS,
MOCKOJIbKY, C OJHOM CTOpPOHBI, OH 00ECIEYMBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYCHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUPYET
JIOTHYECKOE U aOCTPaKTHOE MBIIUIEHUE O0y4aroluXcs Ha YpOBHE, HEOOXOIMMOM
JUIsl OCBOEHUS MH(MOpMATUKU, 0OIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCUMIUIMH. B paMkax aaHHOTO y4eOHOro Kypca OOydaroIiuecs OBJIaJIeBalOT
YHHUBEPCAJbHBIM SI3IKOM COBPEMEHHON HayKH, KOTOopas (opMyIupyeT cBoOU
JOCTHKEHUSI B MaTEMaTHYECKOM opMme.

VYuebHblli Kypc anreOpsl M Havajl MaTeMaTHUYECKOro aHalih3a 3aKjia/IbIBaeT
OCHOBY [JIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAMU (PU3UKH, XUMHUHU, OHUOJIOTHH,
MTOHUMAaHUST OCHOBHBIX TCHICHIIMIA Pa3BUTHS SKOHOMUKH U OOIIECTBEHHOM KU3HU,
MO3BOJISIET OPHCHTHPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh WX JUIS JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMHU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIUSIMH anreOphl M MaTEeMaTHYeCKOro aHallh3a pa3BHUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBATh
YTBEP)KJICHUS ¢ TIOMOIIBI0O WHIYKIIUA U PACCYXIaTh JEAYKTHBHO, HCIIOIH30BAThH
00001IIeHNEe W KOHKPETH3allUi0, a0CTparupoBaHUE U aHAIOTHIO, (OPMHUPYET
KpPEaTUBHOE U KPUTHUYECKOE MBIIIJICHUE.

B xoxe u3yuyenusi yueOHOro kypca «Ainredpa v Hayalla MaTeMaTHYECKOTO
aHalM3a» 00ydYaroIIuecs TMOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOATEILHOTO TTOCTPOCHUSI MAaTEMAaTUYECKUX MOJICNIEH PEabHBIX CHUTYaIluH,
WHTEPNpPETAlUA  TIOJYYCHHBIX  pEIIeHWH, 3HAKOMSATCS €  MIpUMepaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOAE, HayKe U HCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMaTHYECKUMH OTKPBITHSMHU U UX aBTOPaMH.

Y4eOHblii Kypc 00danaeT 3HAYUTEIHHBIM BOCIHUTATENBHBIM ITOTEHIIAIIOM,
KOTOpPBI peanu3yeTcs Kak depe3 Y4eOHbIH MaTepual, CHOCOOCTBYIOITUI
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
NEeATEIbHOCTH, TpeOyromed MNpoAOIKUTENbHOW KOHIEHTpAlMd BHUMAaHUS,
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CaMOCTOATEJbHOCTH, AKKypPaTHOCTA M  OTBETCTBEHHOCTHM 3a IOJYYEHHBII
pe3ynbrar.

B ocnoBe wmeroauku oOyueHus aireOpe M HadalaM MaTEeMaTHYECKOTO
aHaJIn3a JISKUT ACSITEIbHOCTHBIN NPUHIUI 00yUYEHUS.

B crpykrype yueOHOro kypca «Aurebpa M Hadajga MaTeMaTH4ECKOIrO
aHaJIM3a» BBIIEJIEHBI CIEAYIOLIUE COAECPKATEIbHO-METOAUYECKUE TuHUMU: «Yucna
Y BbIUKCIEHUD», « DyHKINU U rpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauaia
MaTeMaTU4ecKoro aHainusa», «MHoxkecTBa M JOorMka». Bce OCHOBHBIE
COJIEPKATEIIBHO-METOIMYECKUE JIMHUM W3Y4arOTCs Ha NPOTSHKEHUH JBYX JIET
oOy4yeHHus1 Ha ypOBHE CPEIHEro oOIero oOpa3oBaHUs, €CTECTBEHHO JOIOJIHSIS
JIpyr Apyra U MOCTENEHHO HAChIAsACh HOBBIMM T€MaMU U pazjenaMu. JlaHHBIHA
y4eOHBI KypC SBISIETCA HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAMHSET B cele
COJIEp’)KaHUE HECKOJIbKMX MaTeMaTHUeCKUX AMCLUMIUIMH, TaKMX Kak aireopa,
TPUTOHOMETPHSI, MAaTEMATUYECKUI aHaIW3, TEOPUS MHOXKECTB, MaTEMaTHYECKas
jgoruka u apyrue. Ilo mepe Toro kak oOydwaroumumecs OBIAJEBAlOT BCE Ooiiee
HIMPOKUM MATEMaTHYECKUM ammapaTroM, y HUX MOCIEI0BaTEIbHO (hOopMUpYETCsS U
COBEPILIEHCTBYETCS YMEHHE CTPOMTh MaTEeMaTHYECKYI0 MOJENb pPEabHON
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IPU U3YYEHUU y4yeOHOro Kypca, JUis
pELICHUsI CaMOCTOSITENILHO CHOPMYIMPOBAHHOW MaTEMaTUYECKOM 3a/1auu, a 3aTeM
WMHTEPIIPETUPOBATH CBOM OTBET.

CopeprkarenbHO-MeTOAMYECKass JMHUA «YUucna ¥ BBIYMCICHHS 3aBEpLIACT
(dbopMUpOBaHNE HABBIKOB MCMOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aToO Ha YpOBHE OCHOBHOTO 00111ero oopazoBanusi. Ha ypoBHe cpenHero oouero
oOpazoBaHus 0co0O€ BHUMaHuWE  yAeisieTcss  (OPMUPOBAHMIO  HABBIKOB
pPalMOHAIBHBIX BBIYMCICHHM, BKIIIOUAIOMIMX B C€0s MCHOJIb30BAHUE PaA3JIMYHBIX
dbopM 3amucu YHMCla, YMEHUE JenaTb NPUKUAKY, BBIMOJHATH MPUOIMKEHHBIE
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBbIE BbIpaXEHUs, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYyYaroIIMMCs MHOXKECTBAa HaTypajibHbIX, IEJbIX,
palMOHAIBHBIX W JCHCTBUTENBHBIX  YKCENT  JIONOJIHAKOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4Hnceld. B  KaXIoM M3 53THX MHOXECTB PpPacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My crneuuduyueckre 3aJadyd U ONepaluu: JeJeHHe Hallelo,
ONEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANbHBIX M HUPPAIMOHATIBHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKKe
U3BJICUEHUE KOPHS HATypallbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEll.
brnaronapsi mocnenoBaTenbHOMY pPACIIMPEHUIO KpPYyra HCIOJIb3YEMbIX YHUCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMHM HX MPUMEHEHHUS JJI1 PELICHUs PAa3IMYHbIX 3a/1a4
dbopMupyeTcsi IpeACTaBICHUE O €IUHCTBE MATEMAaTUKU KaK HayKu U €€ poJiH B
MOCTPOCHUU MOJIEJEH PEeaJbHOTO MHUpa, IMIMPOKO HCIOJIB3YIOTCA 0000IeHue H

KOHKpPETHU3al .
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JIunus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS HA MPOTSKEHWU BCErO
oOy4eHHs Ha YPOBHE CpEIHEro OOIIero oO0pa3oBaHUsA, IMOCKOJBKY B KaKIOM
paznene IlporpaMMbl IpPEenyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3anad. B
pe3ynbTaTe OOydYarouIMecss OBJAJACBAIOT PA3JIMYHBIMU METOJAMH  PEIICHUS
pallMOHANBHBIX, HPPALMOHANBHBIX, TOKA3aTEeNbHbIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUYECKUX YPAaBHEHMI, HEPABEHCTB M CHUCTEM, a Takke 3ajady,
cojepKalux mapaMerpsl. lloydeHHbIE yMEHHS IIMPOKO HCIOJIb3YIOTCA MpPH
UCCJIeNOBAaHUM (DYHKIHMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUH MPHUKIIATHBIX
3a/lay ¥ 3a7]a4 Ha HAXOXKJCHUE HAaMOOJBIINX U HAUMEHBIIUX 3HAYCHUN (YHKIUU.
JlanHasi comepxkaTesibHasi IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHs  pPalMOHAIBHBIX,
UppaIMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKXKE BBIPAXKCHUM,
coJlepKallluX CTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
Marepuajia MPOUCXOJIWUT  JajbHEWIEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTPAaKTHOrO MBIIUIEHUSI O0y4YaroIMXCcsa, (POPMUPYIOTCS HABBIKUA JIE€TyKTUBHBIX
paccyxJIeHui, paboTbl C  CHMBOJBHBIMM  (OpMaMu,  NIPEACTABICHUA
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEN B BHJI€ PAaBEHCTB U HEPABEHCTB. Anre0Opa
npemyaraeT d(PQGEeKTUBHbIE HMHCTPYMEHTHI JUISl PEIICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYUYHbIX 33]1a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
A3bIKa HAYKH.

CopepxxarenpHo-MeToauueckass JMHUA «DyHKIMM W TpaQUKU» TECHO
NeperuieTaeTcs ¢ JAPYTMMH JIMHUSIMH y4e0HOTO Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 33a€T MOCIIEI0BATEIBHOCTh U3YUEHUSI MaTepuania. V3ydeHue CTerneHHOoH,
MOKa3aTeNIbHOM, JIOrapu(PMUIECKON 1 TPUTOHOMETPUIECKUX (DYHKITUH, UX CBOMCTB
U rpaMKOB, UCIOJIb30BAaHUE (PYHKUMN 7S pelieHus 3a1ad U3 APYruX y4yeOHBIX
MPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTHYECKUM aHAJIU30M,
TaK M C pEIIeHHEeM YpaBHEHM U HepaBeHCTB. [Ipu 3TOoM Oosbllloe BHUMaHUE
yaensercs GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpPMyJaMu 3aBUCHMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Matepuan 3Toil coJiepaTeIbHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUI
¥ HABBIKOB, IMO3BOJSIONIMX BbIpaXaTh 3aBUCMMOCTH MEXKIY BEIUYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOW, Tpaduueckor u cioBecHOW. Ero m3yuenwue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBINUICHHUS, CIHOCOOHOCTH K
0000IIEHUIO M KOHKPETHU3ALIUK, UCTIOJIb30BAHUIO aHAJIOTHUM.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaius3ay MO3BOJISIET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHX, TaK U MPUKIATHBIX 3a/1ad,
JIOCTYITHBIX OOYYalolmMMCs, TaK KaK y HUX TOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpa@uKky  CIOXKHBIX (YHKIHA, OMPEAENiATh WX HAWOONbIINE W HAUMEHBIITUE
3HAYEHHUA, BBIYUCIATH IO (Guryp u oObEMBI TEN, HAXOAUTh CKOPOCTH H
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YCKOpeHHsl TiporieccoB. JlaHHas comepikarenbHas JHWHHAS OTKPHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOCHHUS MAaTeMAaTHYEeCKHUX MOJeNel peanbHBIX CHUTYyaIuH,
MO3BOJISICT HAXOJWUTh HAWIydIllee pPEIICHHEe B TMPUKIATHBIX, B TOM YHCIE
COITMATIbHO-DKOHOMUYECKHUX, 3a/a4aX. 3HAKOMCTBO ¢ OCHOBAMHM MaTE€MaTHYeCKOTO
aHalM3a CIIOCOOCTBYET pa3BUTHIO aOCTPAKTHOrO, (OPMaIbHO-JIOTHYECKOTO |
KPEaTUBHOTO MBITIUICHHSI, (POPMUPOBAHUIO YMEHUN pPaCO3HABATh MPOSIBICHUS
3aKOHOB MaTeMaTHKHA B HayKe, TEXHUKE U HCKyccTBe. OOydaroniuecs: y3HalT O
BBIJIAIONIUXCS Pe3ynbTaTaX, IOJYYCHHBIX B XOJIC¢ pPa3BUTHS MaTEMaTHKH Kak
HAyKH, ¥ 00 UX aBTOpax.

ConepxaTeapHO-MeToANYecKas JIMHUS «MHOXeCTBa M JOTHKa» BKIIIOYACT B
ceOsl DIIEMEHTHl TCOPUU MHOXKECTB M MAaTeMaTHYECKOW JIOTHKH. TeopeTHKO-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KypPC IIIKOJIBHOW MaTeMAaTHKH!
U TIpeiaraloT HauOoliee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONINN BCE pa3/eibl
MaTeMaTUKH H €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3HbIe MaTeMaTHYECKUE
JTUCIUTUIMHBL W WX TPWIOKEHUS B eauHoe 1enoe. [lodTomy BaxHO 1aTh
BO3MOYKHOCTh OOy4YarImeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMCHHOW MAaTEMAaTHKH W HCIIOJIL30BaTh €TO JIJISi BBIPAKEHUS CBOMX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MAaTEMaTUKH KaK HayKH CJeAyeT IMpU3HaTh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJAOBAHHE OMNPEIETEHHBIM
mpaBujaM  TOCTPOCHHSI  JTOKA3aTebCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTHYeCKONW JIOTUKH CIIOCOOCTBYET PAa3BUTHIO JIOTHUYECKOTO MBIIIICHUS
00y4JaronMXcs, MO3BOJIIET UM CTPOUTH CBOU PACCY>KJEHHUSI HA OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTHUECKOTO MBIIICHHS.

B yueObHoM kypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITMPOBAHUS, KOTOPHIE TPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOEHUSI MOJIENEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS O3TUX MOJIENIeH C TOMOIIBIO afmapara airedopbl H
MaTEMaTUYECKOT0 aHalln3a, WHTEPHpPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOKIIBIN M3 Pa37eiiOB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCITONB3YeTCs JUIA PEelIcHUs NMPUKIaIHBIX 3amad. [Ipu
pEIICHUH  PCATbHBIX  NPAKTHYCCKUX  3a1ad  OOydJaronIuecs  pa3BHBAIOT
HAOJIOMATeIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJIb30BaTh  aHAJOTHI0, 0000maTh W  KOHKPETH3UPOBaTh  MPOOJIEMy.
JlesTenbHOCTh MO (OPMHUPOBAHHWIO HABBIKOB PEIICHHWS TNPHKIAJHBIX 3a7ad
OpraHU3yeTCs B MPOIIECCe U3YyUEHHUS BCEX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTEMaTUYECKOTO aHaTTU3a.

Ha wu3yuenune yueOHOTO Kypca «AnreOpa M Hadajga MaTeMaTHYECKOTO
aHanu3a» otBoauTcs B 10 kimacce — 170 vacoB (5 4acoB B HEAEIO)
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COJEPXXAHME OBYUYEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIMYHbIX OTpaciel 3HAHUM U PEabHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PE3yJIbTaTa BHIUYHCICHUH.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXosAEeH (GOpMbI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernyeckuil KOpeHb HaTYpaJbHOM CTEIICHH M €r0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

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

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHUCJIOBOTO apryMEeHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUSI HENBIX U APOOHO-PAIIMOHAIBHBIX YPABHEHUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOrO4JieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
ko3 dunmenramu. Teopema Buera.

[IpeoOpazoBaHMs YHCIIOBBIX BEIPAXKCHUM, COACPKAIIMX CTCIICHU M KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOJIbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

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

Jgorapu(pMUYECKUX YpaBHEHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.
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Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MATpUllbl 2X2, €ro TeOMETPUYECKUH CMBICI H
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEAIbHOM CHUTyalMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

@OyHkuuu U rpadpuku

@®yHkus, crnocoObl 3amanus (yHkuM. B3aumMHO o0OpaTHblE (QYHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTKn MOHOTOHHOCTH (PYHKUMU. MakCUMyMbl U MHUHHMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-IMHEHHAass (QYHKIUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast GyHKIMS ¢ HATypajdbHBIM U 1I€JIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (YHKIMHA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

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

TpuroHomeTpuyeckass OKPYKHOCTb, OIPEACIICHHE TPUTOHOMETPUUYECKHUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4eCKON MHIYKLUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH MeOMETpUUECKOn
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.
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HemnpepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpaduxoB ¢ynkiuii. CBoiicTBa (QYHKIMI HENpPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuit CMBICI MPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy QyHKIHH.

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

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOTO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.
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[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WICHA  POCCHUUCKOro  OOImecTBa,  MPEACTaBICHHE O
MaTEeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPaX)TAHCKON HUIEHTUYHOCTU, YBAKECHHS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHMS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYHUBOTO OYAYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM Pa3IMuYHbIX BUJIOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (GU3NYecKas aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
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TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJIOOAIBHOTO XapaKTepa dKOJOTHUSCKUX MPOOJIeM, OPUCHTAITHS
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 HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOoM Kak CpEJICTBOM IIO3HAHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKK MaTEMaTHUUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIUpPOBATH U  MPEOOpPa3OBLIBATH  CYXKIACHUSA:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIHNIO, IPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).
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Bba3oBble ucciaenoBarebCcKue 1eiiCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIBHO CIJIAHUPOBAHHBINA SKCIEPUMEHT, UCCIEIOBaHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NPOBENEHHOTO  HAOJIONEHMS, UCCIIEIOBAaHUS, OILIEHUBaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBJIATH JA€(UUNTHI UHPOPMaLUU, JAHHBIX, HEOOXOJUMBIX JUIsl OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYPUPOBAaTh MH(POPMALIUIO, MPEICTABIATh €€ B PA3NMYHBIX (POpMax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSATEIIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3a7aud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHMCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS
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Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4l, BBIOUPATh CIIOCOO PEIICHHUS C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTH KOPPEKTHUBBI B JICATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

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

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOroBapuBaThCs, OOCYXKJATh TMPOIECC M Pe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JACHCTBHUS C JPYTMMHM YJE€HAMH KOMAaH[bl, OLIEHUBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenus B 10 kiacce oOyyarouiuiicss MOJYYUT CIEIYyIOIINE
npeaIMeTHbIe Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

CcBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHAIbHOE YMCIO, OECKOHEYHas
nepuoanueckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXKECTBa
pPALMOHAJIBHBIX U IEUCTBUTENIBHBIX YUCEN, MOLYJb ACHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHHUs NPUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIKEHHBIC BRIYUCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;
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CcBOOOJIHO OMNEpUpOBATh TOHATUEM: CTENEHb C IEJIbIM II0Ka3aTeseM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

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

CBOOOJTHO OIEPUPOBATH MMOHATHUEM: CTEIIEHD C PALMOHAIBHBIM IIOKa3aTelIeM;

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

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHUCJI0BOTO apryMEHTa,;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

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

OPUMEHATh pPa3jJUYHbIE METOAbl PEIICHHUS palUOHANIBHBIX M JPOOHO-
pallOHAJIBHBIX YPaBHEHWM, IPUMEHATH METOJ HWHTEPBAIOB JUISl PELICHHUS
HEPABEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS pEeLIeHus 3a1ad4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CUCTEMBl JIMHEWHBIX YpPaBHEHMW,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMU C IIOMOILBIO CUCTEMbI JUHEHUHBIX YPABHEHUH,
UCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHA C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAJILHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
JorapupMHUUecKre ypaBHEHUS, HAXOAUTh UX PELIEHHS C IOMOILBIO PABHOCHIIBHBIX
IIEPEXO0I0B WIINA OCYILECTBIISAA POBEPKY KOPHEM;
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IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEoOXOoAuMmble  (OpPMyJbl  JUIsl  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
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,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OINEPUPOBaTh MOHATUSAMU: OOJACTh OIpPENETCHUS U MHOMXECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMbI (DYHKIIMM, HaumOoJibllee W HauMEHblIee 3HaueHWe (YHKIUH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKIMHU C HATypajlbHbIM U LEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi CTENeHH Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpPUPOBATh TOHATHUAMU: JIMHEHHAs, KBaJpaTU4Has U JPOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

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

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpH pElIeHUH 3aJay U3 APYruX y4eOHBIX MPEIMETOB U peanbHOU
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO

XapakTepa,
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cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCJIEZIOBATEILHOCTEH, MOHOTOHHBIE M OTpaHMYEHHBIC IOCJIEI0BATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJIbIX;

CBOOOJIHO OIEPHPOBATh TMOHATHUSMHU: HEMPEPHIBHBIC (DYHKINUU, TOYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpPHPOBaTh MOHATHEM: (YHKIUS, HEMpEpbIBHAS Ha OTPE3Ke,
NPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKITUH JIJIs1 pEIICHsI 3a/1a4;

CBOOOJIHO OIEpPHpPOBATh TMOHATUSMHU: TIEpBas U BTOpas IPOU3BOIHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (QYHKIUH, 3HATHh TPOU3BOIHBIC SIIEMEHTAPHBIX (PYHKIIHIA;

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

MHokecTBa M JIOTHKA:

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

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

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTIeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
ypaBHEHUS U HEPABEHCTBA.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpaMMblI Bcero Kontporenvie  Ipakririeckue o0pasoBare/ibHbIC
padoTshI padoThI pecypenr
1 [ToBTOpEeHME Kypca anredpsl 7-9ki 4 1
MHOX€ECTBO 1€HCTBUTEIIBHBIX YHCEIL.
) MHorounensl. PaninoHanbHble ypaBHEHUS U 24 | 4
HepaBeHCTBA. CHCTEMBI IMHEHHBIX
ypaBHEHUH
3 Oynkiun u rpaduku. CreneHHas GyHKIUS C 17 | 5
L[eJIbIM TIOKa3aTesIeM
4 Apudmernueckuii KOpeHb N-0i CTEICHU. 13 1 3
HppaumonanbHble ypaBHEHUS
5 IToka3zarenbHas pyHkuus. [lokasarenbHble 12 1 5
YpaBHEHUS
6 Jlorapudmuueckast pyHKuus. 20 | 5
Jlorapudmudeckue ypaBHEHUS
7 TpuronomeTpuyeckue BeIpaxkeHUs U 25 1 s
YpaBHEHUS
ITocnenoBaTeIbHOCTH U IIPOIPECCUH 10 1 1
HenpepriBabie pynkiuu. [IponsBoanas 25 1 4
10 HOBTOPCHI/IC, 000011IeHHE, CHCTEMATH3ALIMS 15 ) 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 10 25
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Nen/m  Tema ypoka Konrposbubie IIpakTuyeckue Aara unpposbie
Bcero u3ydyeHuss  oOpa3oBaTesIbHbIE
padoTshI padoThI pecypesI
1-4 [ToBTopenue anredpsr 7-9xmacca 4 1
s [[MHOK€eCTBO, ONepaliy HaJl 1
MHOKECTBAMHU U UX CBOMCTBA
6 Juarpammsl Diinepa-Benna 1
; IIprMeHeHne TEOPETUKO-MHOKECTBEHHOTO |
arnrmapara i peleHus 3a1a4y
Pannonansueie yncna. OOBIKHOBEHHBIE U
8-9 JIeCATUYHbIE JPOOU, MPOLIEHTHI, 2
OeCKOHEYHBIE IEPUOANYECKHUE TPOOH
10 [Ipumenenue npobeit 1 MPOLEHTOB JIst |
pELICHHS TPUKIAIHBIX 3a/1a4
11 [Ipumenenue qpobeit 1 MPOLEHTOB JIst | 1
pELICHHS TPUKIAIHBIX 3a/1a4
1 [elictBuTenbHble yncia. PanmonansHbie U )
HMppalrOHaJIbHbIC YUCIIa
13 Ava/I(i)MeTI/IIIeCKI/Ie OIEPALVH C | 1
JIEUCTBUTEIbHBIMHU YU CIIAMHU
14 Moaynbs AEHCTBUTEIBHOIO YHCIIA U €T0 1
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CBOMCTBA

15

16-18

19-20

[TpuOnkEHHBIE BBIYUCIICHUS, TIPAaBUIIa
OKPYTIJICHUS, TPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIECHUN

OcCHOBHBIE METOIbI PELICHUS LENbIX U
JIPOOHO-PALIMOHAIBHBIX YPAaBHEHUN U
HEPABEHCTB

MHoOro4jieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOTOYJICHA HA MHOTOYJICH C
octaTtkoM. Teopema besy

13

21-22

23

24

25

Pemenne cucreM NTMHENHBIX YPAaBHEHUN

Marpuua cucteMbl JIMHEUHBIX YPAaBHEHUM.
Onpenenuresib MaTPUIBI 2X2, €10
F€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIYKCJICHHE €TI0 3HAUCHHUS

Onpenenurens MaTpuLbl 2X2, €ro
T€OMETPUUYECKHI CMBICI U CBOMCTBA;
BBIYMCIIEHHE €0 3HAYCHHS

[Ipumenenue onpeaenuTens A perieHus
CHCTEMBI JINHENHBIX YPAaBHEHUN

26-27

28

29

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

KonTtponbhas pabora: "PanmonanbHble
ypaBHEHHUs U HepaBeHCTBA. CrucTeMBl
JIMHEWHBIX ypaBHEHUN"

OyHKIMS, CIOCOOBI 3a/1aHUs (YHKITUH.
B3anmuo obpaTHble QyHKIUH.
Komnosunus ¢pyHkuumit
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30

OyHKIWMS, CIIOCOOBI 3a1aHUs () YHKITUH.
B3anMHo oOpaTHbIe PyHKITHH.
Kommozurust ¢hyHKImii

31

32

33

I'paduk pynkumu. dnemMeHTapHBIC
npeoOpa3oBanus rpapukoB GyHKINUN
I'paduk Gyakmmu. SnemMeHTapHbBIC
npeoOpa3zoBanus rpaduKoB QyHKIIUHA
OO0nacTp onpeneneHus: 1 MHOKECTBO

3HaueHud ¢pynkuuu. Hynu dyHkmm.
[TpoMexyTKH 3HAK TOCTOSIHCTBA

34

Ué&rHple 1 HEYETHBIC (PYHKITHH.
[lepuonnyeckue pynkuuu. [Ipomexyrku
MOHOTOHHOCTH (pYHKIIHH

35

36

37-40

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
HauOoisiiee 1 HanMeHbllIee 3HAUYCHNUE
(GYHKIIMHM Ha IPOMEKYTKE

JluneliHasi, KBagpaTU4Has U JPOOHO-
JAvHeNHas QyHKIMH

DIleMEeHTapHOE HCCIIeIOBAaHNE U
MOCTPOCHHE TPAPHUKOB ITUX (PYHKIUH

41

42

43

CreneHs ¢ IeIbIM NoKa3areiieM. buHoMm
Hrrotona

CreneHsb ¢ IeIbIM oKa3areneM. bunom
Hrrotona

CrenenHast QyHKIUS C HATypalIbHBIM U
LIeJIBIM MOKa3zaTeneM. E€ cBoicTBa u

rpadux
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44

CrenenHast QyHKIUS C HATYPATbHBIM U
HeJIBIM NToKa3atesieM. E€ cBolicTBa u

rpadguk

45

46

47

KonTtponsnas padora: "CreneHnas
¢ynkuus. E€ coiicTBa u rpapux”
Apudmerndeckuii KOpeHb HATypaIbHOMN
CTETEeHH U ero CBOMCTBA

Apudmerndeckuii KOpeHb HATypaIbHOMN
CTETEeHH U ero CBOMCTBA

48-51

52

53

[IpeobpazoBaHus YMCIOBBIX BHIPAKECHUH,
COAEpKAIIMX CTENIEHU U KOPHU

WppaunonanbHbie ypaBHeHUs1. OCHOBHBIE
METO/Ibl PELICHUS UpPALMOHAIBHBIX
ypaBHEHUI

UppanmonansHbie ypaBHeHUs. OCHOBHBIE

METO/BbI PEIICHUS UPPALMOHAIBHBIX
yYpaBHEHUHU

54

Wppaunonanbubie ypaBHeHUs. OCHOBHbIE
METO/IbI PEIICHNS UPPALOHAIBHBIX
yYpaBHEHUHU

55

Wppaunonanbubie ypaBHeHUs. OCHOBHbIE
MCTO/IbI PCHICHUA NPpalOHAIBHBIX
ypaBHEHU I

56

57

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU
VPPALMOHAJIBHBIX YPABHEHUI

PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT
UppalMOHATILHBIX YPaBHEHUN
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58

PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT
UPPALMOHAJIBHBIX YPABHEHUN

59

60-62

63

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU
UPPALMOHAIIBHBIX YPABHEHUN

CgoiicTBa 1 rpaduK KOPHS N-0il CTETICHU
KakK (PyHKIIMM OOpPaTHOW CTEIEeHHU C
HATypaJIbHbIM I1OKa3aTeleM

KoHnTtposnbnas padora: "CBoiicTBa u rpadux
KOpHsI n-oii ctenenu. MppanmoHansHbie
ypaBHeHuUs"

64-65

CTGHGHI) C paIlI/IOHaJIBHI)IM II0KA3aTCJIEM U
eé CBOIiCTBa

66-67

68

CreneHb C pallMOHAIBHBIM TTOKa3aTeNIeM U
eé CBOIiCTBa

[TokazaTenbHast GyHKIHSA, €€ CBOHCTBA U
rpaduk

69

70

71-74

Ucnonb3oBanue rpaduka GyHKIUN A5
peueHus: ypaBHEHU I
Hcnonb3oBanue rpaduka GyHKIUN A
peuieHusl ypaBHEHU I
[ToxazarenbHble ypaBHEHUS. OCHOBHBIE

METO/IbI PEIIECHUS IOKA3aTEIbHbIX
yYpaBHEHUN

75

KonTponbhas pabota: "[lokazarenbHas
¢yuknus. [lokasarenbHble ypaBHeHUS"

76
77

Jlorapudm uymncna. CoiicTBa jgorapudpma

Jlorapugm umncna. CoiicTBa jJorapudpma

78

Jlorapu¢gm yucna. CoiicTBa orapugpma
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79-80

JlecaTU4HbIE U HATYypaJIbHBIE JTOTapH(PMBI

80-81

82-83

[IpeoOpa3zoBanue BhIpaKEHUH,
CoJep KaIIX JOTapr(pMbI
[IpeoOpazoBanue BhIpaKEHUH,
coJieprKalux Jorapudmol

84

Jlorapudmuueckas pyHKIus, € CBOHCTBA
u rpadux

85

86

Jlorapupmuueckas GyHKIMs, €€ CBOWCTBA
u rpadux

Hcnonp3oBanue rpaguka GyHKIUH 15
peLIeHus ypaBHEHUH

87

88-89

90-92

93

Hcnons3oBanue rpaduka QyHKIHH 115
peueHusl ypaBHEHU I

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
METOBI pEIICHUS JIoTapu(HMUIECKUX
ypaBHEHU I

Jlorapugmuueckue ypaBHeHUs1. OCHOBHBIE
METO/bI pelIeHus JJorapu(PMUIECKUX
yYpaBHEHUHU

PaBHOCUIIBHBIE TIEPEXO/IbI B PEILICHUT
Jorapu(pMHUUECKUX ypaBHEHUH

94

95

PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUT
Jorapu(pMUUECKUX ypaBHEHHM

KonTtponbHas padora: "Jlorapudpmuueckas
¢ynkuus. Jlorapupmuueckue ypaBHenus"

96

CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHCJIOBOIO apryMEHTa

97

CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC
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YHUCJIOBOI'O apryMeHTa

98.99 ApKcuHYC, apKKOCUHYC U apKTaHI€HC 5
YHUCJIOBOT'O apryMEHTa
Tpuronomerpruueckas OKpyKHOCTb,

100 OonpeaeIeHUEe TPUTOHOMETPUUECKUX 1
(GYHKLUH YUCIOBOrO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

101 OonpeaeIeHUEe TPUTOHOMETPUUECKUX 1
(GYHKLUI YUCIOBOrO apryMeHTa

102-105 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 4

106-107 Hp606pa30338.HI/Ie TPUTOHOMETPUYECKUX 5
BBIPAKCHUI

108110 Hpeo6pa3033aHHe TPUTOHOMETPUUECKHUX 3
BBIPAKECHUI

111-112 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 2

113-114 Pelienre TpUroHOMETPUYECKUX YPaBHEHUN 2

115-116 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUN 2

117-118 PelieHre TpUroHOMETPUYECKUX YPaBHEHUN 2

119 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUN 1
KonrtpomnsHas padora:

120 "TpUrOHOMETPUUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKHUE ypaBHEHUS"
[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS

121 IocJIeI0BaTeaIbHOCTE. MeTog 1
MaTE€MaTU4eCKOU UHIYKLIIUH
MOHOTOHHBIE U OTPaHUYECHHBIE

122 nociaeaoBaTenbHOCTH. MicTopus aHanu3a 1
0ECKOHEYHO MaJIbIX
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123

Apudmernueckast mporpeccus

124

125

['eomeTpuyeckas mporpeccus

BeckoneuHo yOpIBaromasi reoMeTpudecKas
nporpeccus

126

127

128

CymMma 6eckoHEeuHO yObIBaroIei
reOMETPUYECKON IPOTPECCUU

JIMHEHBIN ¥ SKCIOHEHIIMATIBHBIN POCT.
Yucino e. Dopmyna ClI0KHBIX IPOLUEHTOB
JIMHENHBIN ¥ YKCIOHEHUMAIIBHBIN POCT.
Yucino e. Dopmyna ClI0KHBIX IPOLEHTOB

129

130

131

Hcnons3oBanue nporpeccuu st peiieHust
peanbHBIX 33/1a4 MPUKIAAHOTO XapakTepa

KonTponbnas pabora:
"[locnenoBarebHOCTH U TIporpeccuu’”

HenpeprsiBHbIE QYHKIINN U UX CBOICTBA

132

133

Touka pa3pbiBa. ACUMIOTOTHI IpadUKOB
byHKIMMA

CpoiicTBa (hyHKIMHA HENPEPHIBHBIX Ha
OTpe3Ke

134

CaoiicTBa (QyHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

135-136

137-138

Metox HHTEPBAJIOB VIS PEILIEHUS
HEPaBEHCTB
Metoa UHTEPBAJIOB VIS PEILICHUS
HEPABEHCTB

139

IIpuMeHeHne CBOKCTB HEMPEPBIBHBIX
GbyHKIMH 115 perenust 3a1a4
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140

[IpuMeHeHne CBOWCTB HENPEPBIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

141

142

[lepBas u BTOpast npon3BOIHbIC GYHKIIUU

Onpenenenre, reOMETPUUECKUN CMBICIT
MIPOU3BOIHOMN

143

Onpenenenue, GU3NUECKUN CMBICTT
IIPOU3BOJHOM

144-145

146

YpaBHeHHe KacaTeabHOU K rpaduxy
byHKITUN
YpaBHeHHe KacaTeabHOU K rpaduxy
byHKIIUN

147-149

150-151

[Ipou3BoaHbIE AIIeMEHTAPHBIX (HYHKIUN

[TpousBoHAs CYMMBI, TPOU3BEACHNUS,
YaCTHOTO ¥ KOMIO3ULIUU (HYHKITUI

152-153

[Ipon3BoiHass CyMMBI, IPOU3BEACHMUS,
YaCTHOT'O ¥ KOMIO3ULIUU (PYHKIUI

154

155

[Ipon3BoiHas cyMMBI, IPOU3BEACHMS,
YaCTHOT'O ¥ KOMIO3ULIUU (PYHKIUI

Konrtponsnas padora: "[IpouszBoanas”

156-158

159-160

161-162

163-164

[ToBTOpenue, 0600IIEHNEe, CUCTEMATHU3AIIHS
3HaHui: "YpaBHeHus"

[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs
3HaHui: "OyHkun"

[ToBTOpeHnue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHui: "OyHkun"

[ToBTopenue. Pazbop tectos EI'D
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I[TPOT'PAMME

165 Wroroas kKoHTpoJIBbHAS paboTa 1 1
166 HroroBast koHTpoOIbHAs paboTa 1 1
[ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS
OBILEE KOJIMYECTBO YACOB I10 170 10 ’s
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YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

MaremMaturka: anredpa 1 Hadajga MaTeMaTHYECKOTO aHaIM3a, TeoMeTpus. Anredpa v Hadasa
MareMarnuyeckoro ananuza. 10 -11 kmacc. A. I'. Mopakosudy, I1. B. CeménoB u ap.. Y4ueOHHK

JU1s1 001Ie00pa3oBaTebHBIX Opranu3aluii (0a30BbIi U yIiyOJIeHHBIH ypOoBHHU). B 2-X yacTsx.

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. 3ydyenue anreOpbl 1 HaYall MaTEMAaTHYECKOTO aHain3a B 10 kimacce : KHUTa I yIuTes /
H. E. ®enoposa, M. B. Tkauesa. - M.: IIpocsemenue, 2008.

2. Anrebpa u Havaja MaTeMaTudeckoro aHaiusa. 10 kiace : AMJIaKTUYECKUE MaTepUallbl.
Yrany6nennsiit yposens / M. U. llaGynun [u ap.]. - M. : [Ipocsemenue, 2008.

3. A.T. Mopakosuy, 1. B. CeménoB. Anredpa 1 Hayaja MaTeMaTu4yeckoro aHanusa. 11 kiacc.
Metoauueckoe nocobue s yuutens. — M.: Muemosuna, 2020.

B. W. I'mu36ypr. Anrebpa u Hauana MmaTemMaTrueckoro aHanuza. 11 kmacc. KontponbHbie
paboTHL.

JI. A. AnekcanapoBa. Anrebpa 1 Hauasa MaTeMaTHUecKoro aHanu3za. 11 kiacc.
CamocTosaTenbHble PaOOTHI.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET

http://www.alleng.ru/edu/math3.htm - Tunosslie (TemaTuueckue) 3aganus EI'D.
http://eek.diary.ru/p62222263.htm - [Togroroska k EI'D mo maremaruke.
http://4ege.ru/matematika/page/2 - EI'D nmoptan «MaTtemaTuka.
http://www.ctege.org/content/view/910/39 - Yuebnsie mocobus, pazpaboTaHHbBIE
cruenuanucramu OUIIN.

http://www.mathege.ru —OTkpsIThIN OaHK 3agaanii EI'D o maTtemaTuke.

HNuTepHeT calThl:
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http://www.mathege.ru/

www.fipi.ru
http://www.prosv.ru
http:/www.drofa.ru

http://www.center.fio.ru/som
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