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MNOACHUTEJIBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBJISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiiero oOpa3oBaHws,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C IPYrod CTOPOHBI, (hOpMHUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUJICHUE O0YyYarONIMXCcs Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpPMATUKU, OOIIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCUUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiudecsi OBJIa/IeBaloOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KoTopas (OpMYJIUpYyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM (popMe.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOrO aHalu3a 3aKiaJlbIBacT
OCHOBY Ul YCIEUIHOIO OBJAJCHUS 3aKOHAMU (PU3UKHU, XUMUHU, OHOJIOTHUH,
NOHUMAaHUS1 OCHOBHBIX TEHJICHLIUWA pa3BUTUS SKOHOMHUKHU U OOIIECTBEHHOM >KU3HHU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOIb30BaTh UX I AaJbHEHIIEro oOpa3oBaHHs U B
NOBCEIHEBHOI kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTeMaTHYECKOro aHajlu3a pPa3BUBAET
YyMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTb, JOKAa3bIBaTh
YTBEPKIAEHUS C MMOMOULIBI0O MHAYKIIMU M PaCCY’KIaTh NEAYKTHBHO, HCIIOJIb30BaTh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpMUpPYET
KPEAaTUBHOE U KPUTUUYECKOE MBILIJICHHUE.

B xone uzyuenus yueGHOro kypca «Aisredpa M Hayalla MaTeMaTH4YE€CKOTO
aHanu3a» oOydYarouIMecsl MOJYy4YaroT HOBBIA OMBIT PEIICHHUs MPUKIAJAHBIX 3aj1ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJIENIEH PEeaJbHbIX CUTYAalluH,
VHTEPOPETAUUU  IOJIYYEHHBIX  PELICHHWM, 3HAKOMATCSI C  I[pUMEPaAMHU
MAaTeMaTHYECKUX 3aKOHOMEPHOCTEM B NPUPOJE, HAYKE U MCKYCCTBE, C
BBIJJAIOIIMMUCSA MATEMATUYECKUMU OTKPBITUSMHU U UX ABTOPAMM.

VYyebHblli Kypc 00J1aa€T 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIMAIIOM,
KOTOPBIM peanu3yeTcss Kak uepe3 Y4eOHBIM Mmarepual, CrnocoOCTBYIOIINN
(GOpMHUPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
NESTENIbHOCTH, TpeOyIoleld MPOJOJKUTEbHON  KOHIEHTpAllMd BHHMMAHUA,
CaMOCTOSITEJIbHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 34 IOJIyYEHHBIN
pe3yJIbTar.

B ocnoBe wmetoauku oOydeHus anreOpe M HayalaM MAaTeMaTHYECKOTO
aHalln3a JEKUT ACSITebHOCTHBIN MPUHIUI 00YUYEHHUS.

B crpyktype yueOHOro Kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIN3a» BBIACJICHBI CIECAYIOIIME CONEPKATEIBHO-METOANYECKUE JIMHUU: «YHuca
U BblUKCIEHU», « DyHKIMU U Tpadukny, «YpaBHEHUSI U HepaBeHCTBay, «Hauvana
MaTeMaTH4eCKoro aHanusa», «MHoxkecTBa U JIoTMKa». Bce 0oCHOBHBbIE



COZIEPKATENbHO-METOANYECKHE JHHUM HW3YYaroTCsl Ha MPOTSHKEHUHM JBYX JIET
oOy4eHHs Ha YpPOBHE CpeIHEro oOIero o0pa3oBaHUs, €CTECTBEHHO JOTOJIHSS
JpyT JIpyra W MOCTETEHHO HACHIIIAACh HOBBIMH TeMaMU W paszjaenamu. JaHHBIN
y4eOHBI KypC SBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUs MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywarommecs OBJAJIEBAalOT BCE Ooiiee
IMIMPOKUM MATEMaTHYCCKUM aIllapaToM, Y HUX MOCJIeI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCS yYMEHHE CTPOUTh MAaTEMaTHYEeCKYI) MOJETh pPEabHOM
CUTYalluH, IPUMEHSATh 3HAHUS, MOJTYUYEHHbIE IPU U3YYEHUU y4eOHOro Kypca, JUis
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYITHUPOBAHHON MAaTeMaTHYECKOM 3aJau, a 3aTeM
WMHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKas: JUHUS «YKcia W BBIYMCICHUS) 3aBEpIIACT
(bopMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111ero oOpa3zoBanusi. Ha ypoBHe cpeaHero ooiero
oOpa3oBaHus 0co0O€ BHUMaHue yAensieTcss (OPMUPOBAHHMIO  HABBIKOB
palMoOHATbHBIX BBIUMCICHHUM, BKJIIOYAIOMINUX B CEOS MCIOIB30BAHUE Pa3IHMYHBIX
dopM 3amucu 4yMcia, YMEHUE JelaTh NPUKUJKY, BBIIOJHATH NPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YMCIIOBbIE BbIpaXXEHHs, paboTaTh C MaTeMaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYyYarolIMMCS MHOXKECTBAa HATypalbHBIX, IEIbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4HCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleundUyYecKue 3aJaud M OIepaluu: JeJIeHHe Haledio,
ONEPUpPOBAHUE OCTaTKaMH Ha MHOXECTBE LIEJbIX 4YHCEN, O0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECCKHUE ONEpaluy, a TaKkKe
U3BJICYCHUE KOPHS HATYpaJbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY paCIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOXXHOCTSMHU MX MPUMEHEHHS Ul PELICHUS Pa3iNyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTHKH KaK HayKH W € POJH B
MIOCTPOCHUN MOJIEJICH pEeaNbHOTO MHUPA, IIMPOKO HCIONB3YIOTCS 0000IIeHHEe U
KOHKPETH3AIHS.

Jluaust «YpaBHEHHUS W HEPABEHCTBA» peaju3yeTcs Ha MPOTSHKEHHH BCErO
oOyueHusi Ha ypOBHE CpeIHEro oOmiero oOpa3oBaHUs, MOCKOJIbKY B KaXKJIOM
pasaene IIporpaMMbl MpEeayCMOTPEHO pEIIeHHE COOTBETCTBYIOIMX 3amad. B
pesynbrare 0OydYarmuecs OBIAJEBAIOT PA3IUYHBIMU  METOJaMH  PEIICHHUS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNlbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
coaepkammx mnapametpol. [lodydyeHHbIE yMEHHS IIMPOKO HCHOJB3YIOTCS MpPH
UCCIIeIOBaHNH (DYHKIIUH C TIOMOIIBIO MMPOU3BOJIHOM, MPH PEIICHUH MPHUKIATHBIX



3a]a4 W 3a7]a4 Ha HaXOXKJEHHE HauOOJBIINX M HAaUMEHBIINX 3HAYCHUH (DyHKIUH.
JannHast copepkarenbHas JTMHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacuéTtel 1o  (Qopmyrnam, mpeoOpa3oBaHus  pPalUOHAIBHBIX,
UppPAIMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TaKXKe BBIPAXKECHUU,
coJlepKallluX CTerneHu W Jiorapudmbl. brarogaps u3yudeHuio anreOpandeckoro
MaTepuasa NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AITOPUTMUYECKOIO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxlieHuid,  pabOTbl C  CHUMBOJIbHBIMU  (OpMaMH,  IPEACTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npegiaraeT 3(pQPEeKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAHO JEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOoIMYecKass JUHUS «DYHKIUM U TpapuKu» TECHO
neperjieTaeTcs ¢ IPYrMMH JIMHUSAMHU y4e0OHOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3yUEHNs MaTepurana. M3yueHue creneHHoun,
MOKa3aTeJIbHOM, JJOrapu(PMUUYECKON U TPUTOHOMETPUUECKUX (DYHKLIUNA, X CBOMCTB
U rpauMKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBS3aHO KAK C MAaTEMATHYECKUM aHAIU30M,
TaK U C pElIeHHEM ypaBHEHHWN M HepaBeHCTB. [Ipu 3TOM OonblIoe BHMMAaHHE
yaensercss (GOPMUPOBAHUIO YMEHHUS BbIpakaTh (POPMYJIaMH 3aBUCUMOCTH MEKIY
pa3NMYHBIMM BEJIMYMHAMH, MCCIIEOBATh TMOJYyYECHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Martepuan 3Toi cofep:KaTeIbHON TUHUN HAIlEJICH Ha pPa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXKaThb 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznu4HOil dopme: aHaATUTHYECKOH, rpaduueckoil u crmoBecHo. Ero m3ydenwue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUH, UCTIOJIb30BAHUIO aHATIOTHA.

CopnepxarenpHas nuHuA «Hauana MareMaTHnyeckoro aHalin3a MO3BOJISIET
CYILIECTBEHHO PaCIIMPHUTh KPyTI KaK MAaTeMAaTHYECKUX, TAK U MPHUKIAJHBIX 3aj]ad,
JIOCTYIHBIX OO0Yy4YarolMMCs, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIIMNE W HAUMEHBIIUE
3HAUEHHUS, BBIYUCIATH MIIOMAanun (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoueccoB. JlaHHas cojlep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHHUS MAaTeMaTHYECKUX MOJENEH pealbHbIX CHUTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHe B TMPUKIATHBIX, B TOM YHCIE
COLIMATIbHO-D)KOHOMUYECKHX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTUYECKOTO
aHanM3a CIOCOOCTBYET pa3BUTHIO aOCTPAaKTHOTO, (hOPMATbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHHUW pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE W UCKyccTBe. OOyuaroniyecst y3HaIT O



BBIAIOLIMXCSl pe3ysbTaTaxX, IOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HayKH, U 00 UX aBTOpax.

CopepxarenpbHO-MeTOAUYECKasl TUHUS «MHOXKECTBa M JIOTMKa» BKIIIOYAET B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4eCKoW JOTUkH. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MaTEMATUKU
U Tpe[iaraloT Hambosee YHUBEPCAIbHBIM S3bIK, OOBEIUHSIONINN BCE pa3/eibl
MaT€MaTUKU M €€ NPWIOKEHUH, OHU CBA3BIBAIOT pPa3Hble MaTEeMaTHYECKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMmycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTeMaTUKH W HUCIIOJIb30BaTh €r0 JJIsi BBIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbBIM TPU3HAKOM MAaTE€MaTUKH KaK HAayKd CJEeAyeT MpU3HaTh
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIECHHBIM
paBuWiIaM  I[OCTPOCHMSI  JIOKa3aTeIbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEeMaTHUYECKON JIOTUKH CIIOCOOCTBYET PAa3BUTHUIO JIOTUYECKOTO MBIIICHUS
oOy4Jaronmxcs, N03BOJIIET UM CTPOUTH CBOM PACCY’KIEHUS HA OCHOBE JIOTHYECKUX
npaBuii, GOPMUPYET HABBIKK KPUTUUYECKOTO MBIILICHHUS.

B yueOHOM Kypce «AnreObpa W Hadaja MaTEMaTUYECKOTO aHaJIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJEJIHPOBAHUS, KOTOPbIE MPU3BAHBI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJEJIEH peasbHBIX
CUTYyallui, WCCIEAOBAHMS 3TUX MOJENEH C IMOMOUIbIO0 ammapara ajiredopbl U
MaTEMaTUYECKOr0 aHalin3a, WHTEPHpPETAlMH MOJYyYEHHBIX pe3yibTaToB. Takue
3a/1aHUS BILUIETEHBI B KaXKbIi U3 pa3ei0B IPOrpaMMBbl, TOCKOJIbKY BECh MAaTepUall
y4eOHOTr0 Kypca IIMPOKO HMCIIOJB3YeTCs I pelieHus MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HaOJIOATEeNIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCsl,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETHU3UPOBATH  MpoOJieMy.
JlesitenbHOCT 1O (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3a1a4
OpraHu3yeTcs B polecce U3yUeHHs BCEX TEM YUeOHOTo Kypca «Anredpa U Havyana
MaTEMaTUYECKOTO aHATN3ay.

Ha wu3ydenune yueOHOro kypca «AnreOpa M Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobelt W MPOIEHTOB IS
peLIECHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACEd 3HAHUHN U peabHOM )KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHalbHBIE W UPpPALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMy ¢ JCUCTBUTENIBHBIMU  4YHCIaMU.  Moayiib
JIEUCTBUTEILHOTO YHCJIa U ero cBoMcTBa. [IpnOmmkE€HHbIE BHIYMCIICHUS, TTPABUIIA
OKpPYTJICHUSI, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYUCICHUN.

Crenenp ¢ uensiM mnokaszarenemM. buHoMm Hbrotona. Hcenmonbe3oBanue
NoAXOAIEH (OPMBI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a7a4 ¥ MPEACTABICHUS JAHHBIX.

ApudmeTrueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeIeM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa gnorapupma. J[leciTUuHbIE U HATypaJlbHbIE
JorapupMsl.

CHHyC, KOCHMHYC, TaHT€HC, KOTAaHT€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M apKTaHT'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIBbHBIE YpaBHEHHUSI M ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pEIIEHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUMN U
HEpPABEHCTB. MHOroOWwIeHbl OT OJIHOW MEepeMEHHOW. J[leneHne MHOroujieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema be3y. MHorowiensl ¢  LEJIbBIMUA
ko3 dunmentamu. Teopema Buera.

[IpeoOpa3zoBaHUs YNCIOBBIX BBIPAKEHUN, COIEPKAIIMX CTEIIEHN U KOPHH.

HNppaunonanbHbie YpaBHEHUS. OCHOBHBIE METO/IbI penieHus
UppalmoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[TpeoOpa3zoBaHue BbIpaX)EHH, CONEPIKALIUX JOrapru(MBbI.

Jlorapudmuueckue YPAaBHEHHUS. OcCHOBHBIE METO/IbI peLIeHMs
Jorapu(pMUUECKUX YPAaBHEHU.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUUYECKUX BBIPAXKEHUN. PellIeHre TpPUroHoOMETpUYECKUX YPaBHEHUM.



Pemienne cucrem JIMHEWHBIX YypaBHEHUMW. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TIeOMETPUYECKHI CMBICT U
CBOICTBA, BBIYMCJIIEHUE €r0 3HAYEHHUS, IPUMEHEHUE ONPENETUTENS JUIsl PELICHUS
CUCTEMbl JIMHEWHBIX YypaBHEHWI. PellleHHe NpUKIAagHBIX 3aJa4 C I[MOMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. lccinegoBaHue MOCTPOEHHONM MOJENU C
ITIOMOIIBIO MATPHI] U OTIPEIEITUTEIEN.

[TocTtpoeHne MaTeMaTUYECKUX MOJEJEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHEeHHE ypaBHEHHI U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3MyHbIX 00JIacTell HayKu U peaibHOMU
KU3HU.

@OyHkuuu U rpadpuku

@yHkus, crnocoObl 3amanus (QyHkIuU. B3auMHO o0O0paTHble (YHKIMH.
Kommnosumms pynkiuii. I'paduk  QyHkuum. DineMmeHTapHble MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIMA.

OOmactp ompeneneHuss 1 MHOKECTBO 3HaueHUd (yHkumu. Hynu QyHkmm.
[IpomexxyTku 3HaKOMOCTOSTHCTBA. YETHBIE M HeuéTHbIe (pyHKUMH. [lepruoanyeckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKUIMU. MaKCUMyMbl U MUHHUMYMBI
dbynkuuu. Hanbosnbiiee u HauMeHblee 3HaueHus: QyHKIIMH Ha POMEXKYTKE.

Jluneiinasi, KBajpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX rpauKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U LEJIbIM MOKa3zareneM. E€ cBoiicTBa U
rpaduk. CBoiicTBa W rpaduKk KOPHS N-OM CTENEHU Kak (PYHKIMUA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TI0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas GyHKIUHU, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadpukoB GyHKIMMA 715 pelIeHUs] ypaBHEHUH.

TpuronomeTpuyeckass OKPYKHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEeHTa.

QDyHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IMpoOIEccCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauyana MaTeMaTH4ecKOro aHajam3a

ITocaenoBaTelIbHOCTH, CHOCOOBI 3aJaHWsl IOCJIEAOBATENLHOCTEH. MeTox
MaTeMaTU4eCKON WHIYKLUU. MOHOTOHHBIE U OrpaHUYCHHbBIC
NOCJIEN0BATENBHOCTH. MCTOpHST BO3HUKHOBEHHSI MAaT€MAaTHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckasl mporpeccuu. beckoneyHo yObiBaroias
reoMmerpuueckas nporpeccusi. CyMMma 0€CKOHEYHO YyOBIBAIOIIEH TeOMETPUUYECKON
IIPOTrpecChu. JINHEVHBIN U SKCIIOHEHIMAIBHBIN poCcT. Yncio e. PopmyJia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTPeccCUU Uil PELIEHUs pealbHbIX —3a1ay
MIPUKIIATHOTO XapaKTepa.



HenpepbiBHbIE (yHKIMM W UX CBOMCTBAa. TOukM paspbiBa. ACHUMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMH HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUIsl PELICHHMS HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3aaay.

ITepBas u Bropas npousBoaHble GyHKIUU. OnpeaeneHne, reoOMeTpUIECKUA 1
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUH.

[TpousBogubie  anmemeHTapHbix  ¢yHknuil.  I[IpousBogHass ~ cymMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXecTBO, OIlepald HaJ MHOXKECTBAMM M HX CBOMCTBA. JlMarpammel
Ounnepa—Benna. [IpumeHeHHe TEOPETHMKO-MHOXKECTBEHHOTO — ammapara  Juis
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHWUU 3a1ad U3 IAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOIO OOBEKTa, CIEACTBHE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yucaa v BIYMCICHUSA

HatypaneHbie n nensie yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJIBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o MoayJto, aniroputMa EBkinuaa 1j1s pereHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKass (QOpMbI
3allCU KOMIUIEKCHOTO 4YHcia. ApudMeTHdyecKkue Omnepalnud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHHe KOMIUIEKCHBIX YHCENI Ha KOOPAUHATHOM IIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii cTeneHu U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3UUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHUW W HEPABEHCTB. PaBHOCHUIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIE/ICTBUSI. PAaBHOCHIIbBHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHMM C  TOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbI PEIICHUS I[OKa3aTeIbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEUICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C apaMeTPaMHU.



[IpumeHeHne  ypaBHEHMM, CHCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTHUECKUX 3aJad M 3aJad U3 Pa3Iu4HbIX Oo0JacTeld HayKu M peajbHOU
YKU3HH, UHTEPIPETALMS OJYyUYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommozunuu GyHkIUA. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckre MeTonbl pelleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METO/bI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpapukoB (yHKUMH I HCCIEIOBaHUS IPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPH PEUICHUM 3a7ady M3 JPYTrux Y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havana MmaTeMaTH4eCKOro aHaJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxzaenue  HauOoONbIIEr0 W HAUMEHBIIETO0  3HAYEHUU
HEIpPEPBIBHON (DYHKIMU HA OTPE3KE.

[IppumMeHeHne NpOU3BOJHON ISl HAXOXKICHUS HAWIYUIIero pEHIeHus B
NPUKIAJAHBIX 3aJadax, Ui OINPENEJICHHMs CKOPOCTH W YCKOPEHMs Ipolecca,
3aJlaHHOTO (HOPMYJION MK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxaeHus nepBooOpa3HbIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brpruucnenue
onpenenéHHoro uarerpaia mno ¢popmysie Hetorona-JleiOuua.

[TpumeHeHre uMHTErpajna s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEJL.

[Ipumepsl pemenuit auddepeHIuanbHbIX ypaBHEeHU. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TMPOIECCOB C€ MOMOLIBI0 U depeHIInanIbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHB) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOIIEerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO  4JIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpakIaHCKOTo oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
(GYHKIUSMY 1 HA3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW MICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKONW MAaT€MaTUYE€CKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, dTUYECKOTO IMOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNW HAyKM U JeATEJIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOUAs ACTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HUI, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMuYHbIX BUJIOB UCKYCCTBA;

5) pu3nvyecKoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryJsipHas (U3UYecKask aKTUBHOCThH), (PHU3NYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM €S TEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYAOJIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOPEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymel mnpodeccnrt W peanru30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,



FOTOBHOCTh M CHOCOOHOCTH K  MAaT€MAaTHYECKOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS :

c(hOPMHUPOBAHHOCTh  AKOJIOTMYECKOH KYJIbTYpbl, TOHUMAHHUE BIIUSHUS
COI[MATIbHO-I)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHWUW IS pelieHus 3agad B 00JacTu
OKpYJ)Karolel cpenbl, IJIaHUPOBAHHE IIOCTYNMKOB W OICHKH HX BO3MOXXHBIX
MOCJIC/ICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOW HayKH Kak cdepbl 4eIoBEeYeCKOM ACATEIbHOCTH, JTaroB ¢
Pa3BUTUS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoM Kak CpEJICTBOM TO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HUCCIEI0BATEIbCKYIO JESTEIbHOCTh
WHJIMBUIYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicCTBUS

ba3oBble ornueckue aeiicTBUA:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC NPHU3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHNS TIOHATUN, YCTaHABIMBAThH CYIIECTBEHHBIN MpPU3HAK KiaccU(]UKaIuy,
OCHOBAHUS /7151 00OOIICHHS U CPaBHEHHSI, KPUTEPUU TTPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (opMyIupoBaTh M  NPEOOpPa3OBBIBATh  CYKICHHS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC

BBISIBJIAITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUYUN;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCIyKTUBHBIX U
WHYKTUBHBIX YMO3AKJIIOUCHHH, YMO3AKITIOUSHHH 10 aHAJIOTHH;

POBOJNUTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIUIO, IPUBOIUTEH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXJACHUS U BHIBOJIbI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BBHIOMpATh HauOoJiee TMOAXOAAIMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTEPHUEB).



Bba3oBble uccienoBareabcKue 1eiiCTBUSA:

UCITIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEYHE,  MpoOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

MPOBOJUTH CAMOCTOSITENIBHO CIITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEA0BAHUE
110 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEeKTaMU, SIBJICHUSIMH, IPOLECCAMU;

CaMOCTOATENBEHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJibTaTam
OpOBEAEHHOIO  HAONIONECHHUSA, HUCCIENOBAaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXHOE pa3BUTHE IMIpoIllecca, a TakKKe BbIIBUTATh
IPEIOJIOKEHUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSIX.

Pabora c nnopmanueii:

BBISIBJISITH JeOUIUTHI HHPOPMAINH, JAaHHBIX, HEOOXOANMBIX IS OTBETAa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3JIMYHBIX THIIOB, aHAJIU3HPOBATH,
CUCTEeMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (PopMmax,
WUTIOCTPUPOBATH TpaUuecKy;

OLIEHUBATh Ha/IEKHOCTD uHbopMaIuu 1o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHMBEpPCaJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0menne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU  OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHMCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJTYyYEHHBIN pE3yJIbTAT;

B X0/€ 00CYXXJIeHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COIMOCTABISTh CBOU CYXIEHUA C CYKICHHUSIMHU APYTMX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jM4Me€ M CXOACTBO MO3UILMN, B KOPPEKTHOU (opme
(dbopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 331a4, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUHU.

PerynsiTuBHBIC YHMBepcaJbHbIe Y4eOHbIe NeiiCTBHSA



Camoopranusanus:

COCTaBJISATH ILJIaH, AJITOPUTM PEICHUS 3a/1aul, BIOMPATh CIIOCOO pelIeHUs ¢
YYETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIaJICTh ~ HABbIKAMU  TO3HABATEIBLHOM  peduieKkCUM Kak  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM M MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKHU, CAMOKOHTPOJS Mpolecca M pesyibTaTa perieHus
MaTeMaTUYECKOW 3aa4H;

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUTH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, HaHHBIX,
HalJIEHHBIX OIHUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa 1IN U YCIOBUSAM, OOBICHITH MPUUUHBI
JIOCTHKEHUSI WIIM HEJIOCTHIKEHUSI PE3YJIbTATOB JIEATEbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEILHOCTD:

MOHMMATh W MCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboThl mTpu pelmeHuH Y4YeOHBIX 3a7ad, MNPUHUMATh Ieb COBMECTHOU
NeSATEeIbHOCTH, TJIAHUPOBATh OPTAHM3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOrOBapUBaThCs, OOCYXKIaTh TMPOLECC M Ppe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNMNOBBIX opMax paboThl (00Cyk)aeHUSI, OOMEH MHEHUI,
«MO3TOBBIE IITYpPMbD» W HWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JEHCTBHUS C JPYTMMHU YJI€HAMH KOMAaH[bI, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

NHNPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIYIOIINE
IpeaIMEeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa u Hauyajla MAaTEMaTUYECKOTO aHATIN3ay:

Yuciaa 1 BBIYUCTICHUA:

CBOOOJIHO OINEpPUPOBaTh MOHATHUSMU: PAIMOHAJIBLHOE YHCIIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOIEHTHI, HWPPANUOHATBFHOE YHCIO, MHOXECTBA
PALMOHAJIBHBIX U IEUCTBUTENIBHBIX YUCEN, MOAYJb AEHCTBUTEIBHOTO YUCIIA,;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEV 3HAHUMN U PEATbHOW )KU3HU;

NPUMEHATH NPUOIKEHHBIE BBIYUCIICHUS, TTPaBUIa OKPYTICHUS, TPUKUIKY U
OLICHKY PE3yJIbTaTa BbIYNCICHNN;



CBOOOJHO ONEPHUPOBATH MOHATHEM: CTENEHb C LEJbIM [OKa3aTeleM,
UCIIOJIB30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS JaHHBIX;

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

CBOOOJIHO OIIEPUPOBATH MMOHATHUEM: CTEIIEHb C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapU(PM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATHUSAMHU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHTE€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC U apKTAHTE€HC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJECTBO, YPAaBHEHHE, HEPABEHCTBO,
PABHOCHWJIBHBIE YPABHEHUS U YPABHEHHUSI-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CcBOOOIHO OINEpUpPOBaTh MOHATHUSMHU: MHOTOWIEH OT OJHON NepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

cBOOO/IHO ONEpUPOBATh TOHATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpuLa, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MOMOILIBIO CUCTEMBI JIMHEHHBIX YPABHEHUH,
HCCIIEA0BATh IIOCTPOCHHBIE MOJEIM C IIOMOIIBIO MaTpPULl W ONPEIEIIUTEIIEH,
MHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHSAMHM [UIsi NpeoOpa3oBaHMs
BBIPAKECHU;

BBITNOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
paLMOHAJIHBIM [T0KAa3aTelIEM;

UCII0JIb30BATh CBOMCTBa JgorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUH;

cBOOOIHO OMEpUPOBATH MOHATHUSAMHU: HPPALMOHANBHBIE, TOKAa3aTEIbHbIE U
JorapuMHUUEcKre ypaBHEHUs, HAXOAUTh UX PELICHHS C OMOIIBIO PABHOCHIIBHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISASA POBEPKY KOPHEM;



IPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYecKre GopMyIIbl Il TpeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMBbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh pEalbHbIE CHUTYalldd Ha S3bIKe anreOpbl, COCTaBIATH
BBIDAKECHHS, YpPaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jayd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO O0OpaTHble (QYHKOMH, KOMHO3MLMUSA (QyHKUMWA, rpaduk QyHKOUH,
BBITIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpapuKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACThb ONPEEICHUS U MHOKECTBO
3HaYeHUHN PyHKUNU, HYJIH PYHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpOBaTh MOHATUSAMU: UETHBIE M HEYETHbIE (DYHKIIMH,
NePUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajlbHBIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKIMHM C HAaTypaJbHBIM U IIEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi CTENeHH Kak (yHKIMH OOpaTHOW CTENeHW C
HaTypaJIbHBIM M0OKa3aTeJeM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-JIMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIeI0BaHUE U MIOCTPOEHHUE UX TPaPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMU: TOKa3aTellbHas U JorapupmMuyeckas
(GyHKLIMH, WX CBOMCTBA U rpauKH, HUCIOJIb30BATh MX TIpaQUKUA IS PEIICHUS
YPaBHEHUH;

cBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUUECKAs] OKPYKHOCTb,
OTpeJeieHre TPUTOHOMETPUYECKUX (PYHKIIMNA YUCIOBOT'O apIyMEHTa;

UCIOJIb30BaTh rpaduku (YyHKIMA JJI1  MCCIENOBAaHUA IPOLECCOB H
3aBUCUMOCTEH MpHU pElIeHUH 3aJlad U3 APYrUX y4EeOHBIX MPEIMETOB U PealbHON
KHU3HU, BBIpAXaTh (hOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Havana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJHO ONEPHUPOBATH MOHATUAMU: apuMeTHUecKas U TIeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETPUYECKas MPOrPECCUs], TUHEUHBIN U
HKCMOHEHLIUATIBHBIA POCT, (OpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUM JJI PELIEHUs PpeajbHbIX 3aJad IMPUKIATHOTO
XapaKTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIO0BATENFHOCTD, CIIOCOOBI 3aJaHUS
MOCIIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEJOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiW3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOIHO OINEpUpPOBaTh IOHATUSMHU: HENPEPbIBHbIE (PYHKUMU, TOYKHU
pa3pbiBa rpaduka GpyHKINN, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3KeE,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 17151 peLIeHMs 3a/1a4;

CBOOO/IHO OIEpUpPOBaTh MOHATUSAMU: NEpBasi U BTOpas IPOU3BOJHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (hYyHKIUH, 3HATH IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3MUECKHI CMBICT MPOU3BOJHOM IJIs
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

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

CBOOOJHO OMEpPHPOBaATh TMOHATHUSMU: OIpEAeTIeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEILCTBO, PABHOCHIIBHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obOyuenus B 11 kiacce oO0yd4aromuics TOJYYHUT CIEIYIONIUE
npeIMeTHbIe Pe3yJbTaThl MO OTIEIbHBIM TeMaM paboueil mporpamMmbsl y4eOHOTO
Kypca «Anrebpa v Hayaia MaTEMaTHYECKOTO aHAIN3ay:

Yucsa v BBIYMCJICHHSA:

cBOOOJHO OMNEpUpOBaTh MOHATUSAMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIEIUMOCTHU
uenbix yucen, HOJl 1 HOK naTypasbHBIX 4Kcen sl pelieHus 3a0ay, IPUMEHSTh
anroput™m EBkinna;

CBOOOMIHO OMEpUpOBAaTh TMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B PA3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

cBOOO/IHO ONEpUPOBATH MOHATHSAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckor u
TPUTOHOMETPUUECKOH (hopMe, BBIIIOJIHATH apu(PMETUUECKUE ONEpalM C HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOO/IHO OMNEPUPOBATH MOHITUSMU: HUPpAlMOHATBHBIC, TOKa3aTeIbHbIE U
jJorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MIEPEXO/IOB;

OCYHIECTBJIATH OTOOpP KOpPHEW TMpHU pEUIEHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXoammble  (HOPMYINBI  JJIi  PEIICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
JorapupMUUYECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIbHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKU€ W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOIYJIA U apaMeTpPBhI;

MPUMEHSITH TpauuecKrue METOJIbI JIJIs PEIICHUSI YPaBHEHUM U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBHUIO 3aJ1a4H,
UCCIIEIOBAaTh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopsl,
MHTEPIPETUPOBATH NMOJTYUYEHHBIN PE3yJIbTAaT.

DYyHKIUM U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUHA C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH TE€OMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB  Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  OMEpPUPOBATH TOHITHSAMHU: TpPAaPUKH TPUTOHOMETPUUICCKUX
(yHkmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mateMaTH4eCKOro aHaJIu3a:

WCITIOJI30BATh MPOU3BOIHYIO JIJISl UCCIIEOBAHUS (PYHKITUM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIlIEe U HAUMEHbIIIee 3HAUCHUS (DYHKIIUU HETIPEPHIBHON Ha
OTPE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO I HAXOXKICHHUS HAWIy4YUIEro pPELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COUUAIBHO-d)KOHOMUYECKUX, 3ajadax, st
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHOro (Gopmyiion wim
rpaduKom;



cBOOOZIHO OMNEpUPOBAaTh MOHATUSAMHU: TEpPBOOOpa3Has, ONpeAeTEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOPA3HBIC AIIEMEHTApHBIX (YHKUMHA M BBIYHUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpUMepe
cocraBieHus nudpepeHnaNIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE€ COI[HAIBHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCcTBaMi MaTEMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapupie  Ipakruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
MHOX€ECTBO 1€HCTBUTEIIBHBIX YHCEIL.
1 MHuorounensl. PainoHanbHble ypaBHEHHUS U 24 1
HepaBeHCTBA. CHCTEMBI IMHEHHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CrenenHas GyHKIHS C 12 |
L[eJIbIM TIOKa3aTesIeM
3 Apudmerrndeckuii KOpeHb N-0i CTEIICHHU. 15 |
WppanmonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkius. [TokasarensHble 10 |
yYpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 |
Jlorapumuueckne ypaBHEHUs
6 Tpuronomerpruyeckue BeIpa)keHUS U 2 |
YpaBHEHHUS
ITocnenoBaTeabHOCTH U IIPOIPECCUU 10 1
HenpepriBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 060061IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
| HccnenoBanne QyHKIHA ¢ TOMOIIBIO 2 !
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduku TPUTOHOMETPHUECKUX (DYHKITHHA. 14 1
TpuronomeTpuuecke HepaBeHCTBA
4 WppanmonanpHble, OKa3aTebHbIE U 24 |
norapuMUYECKHe HEPABCHCTBA
5 KommiekcHbie uncna 10 1
HarypanbHble u 1ienble ynucina 10 1
Cucremsl paluOHAIbHBIX, UPPALIMOHAIBHBIX
7 MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX 12 1
YpaBHEHUI
8 3aza4yu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 16 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kouu4vecTBO 4acoB DJIeKTPOHHbIE
°
Jl:;n Tema ypoxa Beero KonTpoabusbie IIpakTnueckue fl[:;:ennﬂ :)Ig;l;l;zizlfenbﬂue
padoThI padoThI pecypes:
| MHOXeCTBO, ornepaluu Haj MHOKECTBaMHU |
U UX CBOMCTBA 04.09.2023
2 Huarpammsl Diinepa-Benna 1 06.09.2023
3 [IpuMeHeHne TeOpPETHKO-MHOKECTBEHHOTO |
armapara JJisi perieHus 3a1a4 06.09.2023
Parmmonansupie unciaa. OOBIKHOBEHHBIE U
4 eCATHYHBIC IPOOH, IIPOLICHTHI, 1
geCKOHeqHHeH 1:1epI/IOJJII/)IIIIc:CI<I/Ie apoou 07.09.2023
Parmmonansueie unciaa. OOBIKHOBEHHBIE U
5 eCATHYHBIC IPOOH, TIPOIICHTHI, 1
)61€CKOH6‘-IHI)I£ iepnonflqgmcne apoou 11.09.2023
6 [Tpumenenue apobeii 1 IPOIEHTOB IS |
pelIeHns MPUKIAIHBIX 3a7a4 13.09.2023
7 [Tpumenenue apobeii 1 IPOIEHTOB IS |
peLIeHus IPUKIaAHbIX 3a1a4 13.09.2023
g HeiicTBuTenbHble uncia. PanimonaabHbIe U I
HMPPALMOHAIIBHBIE YHCIIA 14.09.2023
9 Apudmerndeckre onepanuu ¢ |
JNEUCTBUTEILHBIMU YHCIIaAMU 18.09.2023
10 Mopyinp JE€HCTBUTEIBHOTO YKUCIIA U €r0 1




11

CBOICTBa

[TpubnuxEHHbBIE BEIYUCIICHUS, TPABUIIA
OKpYIJICHUS, IPUKHJIKA U OLIEHKA
pe3yJibTaTa BEIYUCICHUN

20.09.2023

20.09.2023

12

OCHOBHBIE MCTOJbI pCHICHUS LCIIbIX U
JPOOHO-paLlOHAJIbHBIX YPAaBHEHUHN U
HEPaBEHCTB

21.09.2023

13

14

15

OcHOBHBIE MCTOJbI pCHICHUS LCIIbIX U
JNPOOHO-paLlOHAJIbHBIX YPAaBHEHUHN U
HEPaBEHCTB

OCHOBHBIE METObI PELICHUS LIEbIX 1
JIPOOHO-pallMOHAIBHBIX YPaBHEHUHN U
HEPaBEHCTB

MHOro4wieHsl OT OAHOW MEPEMEHHOM.

Jlenenne MHOrO4wIeHa Ha MHOTOUJIEH C
ocratkoM. Teopema besy

25.09.2023

27.09.2023

27.09.2023

16

MHorouieHsl ¢ eabMu K03PhUIIUeHTaMH.

Teopema Buera

28.09.2023

17

18

Pemenne cucreM TMHEHHBIX ypaBHEHUN

Pemenue cucrem JIMHENHBIX YpaBHEHUN

02.10.2023

04.10.2023

19

Martpuna cucTeMsbl JIMHEWHBIX YPAaBHEHHM.
Onpenenurens MaTpULBI 2X2, €T0
T€OMETPUUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHUE €T0 3HAYCHUS

04.10.2023

20

Onpenenurens MaTpULbl 2X2, €ro
F€OMETPUYECKHM CMBICT U CBOMCTBA;

05.10.2023




21

BBIYHCJIICHHUEC €I'0 3HAYCHUA

[IpumMenenue onpeaenuTens A perieHus
CHUCTEMBbI JINHEHHBIX YpaBHEHU

09.10.2023

22

23

24

Pemenue npukiaaHbIxX 3aa4 ¢ HTOMOIIbIO
CUCTEMBI JINHEWHBIX YPAaBHEHUU
Pemenne npukianHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBbI JINHEHHBIX YpaBHEHUM
KonTponbHast padora: "PannonanbHble
ypaBHEHUs U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX YpaBHEHUN"

11.10.2023

11.10.2023

12.10.2023

25

OyHKIKMA, CTIOCOObI 3a1aHns (PYHKIUH.
B3anmuo oOpaTHbIe (HyHKITHH.
Komnozumust pyHkumit

16.10.2023

26

27

I'paduk ynkumuu. dnemMeHTapHbIe
npeoOpa3oBanus rpadukoB GpyHKINN
OO6nacTh ornpeieNeHUus] © MHOYKECTBO
3HadeHui pynkuuu. Hynu ¢pyHkuumu.
ITpomexyTKH 3HaK MOCTOSIHCTBA

18.10.2023

18.10.2023

28

UErHbie 1 HEUETHBIE (PYHKITUH.
[Tepuoanueckue pynkuuu. [TpomexyTku
MOHOTOHHOCTH (DYHKIIMH

19.10.2023

29

MakcuMyMbl U MUHIMYMBI (DYHKITHH.
HauOosbiee 1 HanuMeHbIIIEe 3HAYCHUE
(GyHKIMH Ha IPOMEKYTKE

23.10.2023

30

31

Jluneiinas, KBaJpaTu4Has ¥ JIpoOHO-
TuHeHas QyHKIMU

DneMeHTapHOe HcCieI0BaHNe U
nocTpoeHue rpaduKoB 3TUX QYHKIUN

25.10.2023

25.10.2023




BHGMCHTapHOC HUCCICOOBAaHHUC U

32 MOCTpOEHHE TPadUKOB ITUX (HYHKIIUNA 26.10.2023
13 Crenens C LenbIM NIOKa3zareneM. bunom
HeroTona 08.11.2023
34 Crenens ¢ 1enpIM okasareneMm. bunom
Herotona 08.11.2023
CrenenHast GyHKIUS C HATypaIbHBIM U
35 LenbIM Noka3aTesieM. E€ cBoiicTBa u 09.11.2023
rpadux
36 KonTponbnas pabora: "Crenennas
¢bynkius. E€ cBoiictBa u rpaduk” 13.11.2023
37 Apudmernaeckuii KOpeHb HATYPaTbLHON
CTEINEHHU U €ro CBOMCTBA 15.11.2023
18 ApudmeTnueckuii KOpeHb HaTypaIbHOU
CTETNEHHU U ero CBOMCTBA 15.11.2023
39 [Ipeobpa3oBaHUs YHCIOBBIX BBIPAKECHUIA,
COZEPIKALLNX CTENIEHU U KOPHU 16.11.2023
40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
COJIEPIKAINX CTENIEHU U KOPHU 20.11.2023
41 [Ipeobpa3oBaHUs YHCIOBBIX BBIPAKECHUIH,
COZIEPIKAINX CTENIEHU U KOPHHU 22.11.2023
Uppaunonansusie ypaBHeHusi. OCHOBHBIE
42 METO/bI pcimeHm HpPpALMOHAIBHBIX 9 11.2023
ypaBHEHUH
HppaumnonaneHsle ypaBHeHHs. OCHOBHBIE
43 METOJIbI p?meHH;[ HppaLOHAIBHBIX 73.11.2003
ypaBHEHUH
44 WppanmonansHble ypaBHeHUs. OCHOBHbBIE




METO/bl PEIICHHS UPPALMOHATBHBIX
YpaBHEHUN

PaBHOCHIIBHEIC NEPEXOabl B pCHICHUUN

27.11.2023

45
HPPALMOHATIBHBIX YPAaBHEHUN 29.11.2023
PaBHOCHIIbHBIE IEPEXOBI B PELIEHUU
46 .
HMPPALMOHAIIBHBIX YPAaBHEHUN 29.11.2023
PaBHOCHIIBHBIE ITEPEXO/IbI B PEILICHUH
47 -
UppalMOHATIbHBIX YpaBHEHUI 30.11.2023
43 PaBHOCHIIbHBIE NTEPEXO/Ibl B PEILICHUH
HMPPALMOHAIIbHBIX YPAaBHEHUN 04.12.2023
CaoiicTBa U rpaduKk KOpHS N-0i CTETIEHN
4 .
9 Kak (pyHKIH 0OpaTHOM CTETIeHH C 06.12.2023
HaTypaJbHbIM IIOKa3aTeJIeM
CaoiicTBa 1 rpa UK KOpHS N-Oi CTEIEHH
50 KaK (PyHKIIMM 0OpaTHOW CTENEHHU C 06.12.2023
HaTypaJlbHBIM MOKa3aTeJIeM
KonrtponsHas padora: "CpoiicTBa u rpagux
1 -0l Y
5 KOpHS N OI/I"CTCHCHI/I ppalrOHaJIbHbIE 07.12.2023
ypaBHEHUs
5 CreneHsp ¢ palMOHaJIbHBIM IIOKA3aTENEM U
e€ CBOICTBA 11.12.2023
53 CreneHsb ¢ paliMOHaJIbHBIM MTOKA3aTeNIeM U
e€ CBOICTBA 13.12.2023
54 CreneHs ¢ palMoOHaJIbHBIM NIOKA3aTENEM U
e€ CBOICTBA 13.12.2023
55 [TokazarenbHas pyHKIMS, €€ CBOWCTBA U
rpaduk 14.12.2023
56 Wcnons3oBanue rpaduka GyHKINN A5




pelLIeHHS ypaBHEHUI

Hcnonp3oBanue rpaduka GyHKIHM 115

18.12.2023

57
pelIeHHs] ypaBHEHUI 20.12.2023
[Toka3zarenbHble ypaBHeHUS. OCHOBHBIC
58 METOEI pEjH_IeHI/ISI IMOKa3aTeIbHbIX 20.12.2023
ypaBHEHHH
IToka3zarenbHble ypaBHeHUs. OCHOBHBIE
59 METObI pGjHIeHI/ISI IMOKa3aTeIbHBIX 21.12.2023
ypaBHEHHH
IToka3zarenbHble ypaBHeHUs. OCHOBHBIE
60
METObI pcimeHI/m NOKa3aTeIbHbIX 75.12.2023
ypaBHEHUH
61 KonTponbnast padora: "[lokazarenbHast
¢bynkius. [lokazaTenbHble ypaBHeHUS" 27.12.2023
2 . i
6 Jlorapudm uncna. CoiicTBa norapupma 27 12.2023
63 J . 5
orapu¢m uucna. CoiicTBa jJorapudpma 78.12.2023
64 JI . Cpont
orapudm uyucna. CpoiicTsa jorapupma 10.01.2024
65
JlecTUYHBIC U HATypaIbHBIC JTIOTapH(MBI 10.01.2024
66 JlecATUUHBIE U HATypaJIbHbIE JOTapH(pMbI 11.01.2024
67 [IpeoOpa3oBanue BbIpaxeHHH,
coJiepKaIux jJorapumMbl 15.01.2024
68 [IpeoOpa3oBanue BbIpaxeHHH,
coJiepKaIIux jJorapumMol 17.01.2024




[IpeobOpazoBanue BhIpaXKEHUH,

69 COJIep KaIIuX JIOrapru(MbI 17.01.2024
70 Jlorapudmuueckas GyHKIIUs, €€ CBOHCTBA

U rpaduk 18.01.2024
71 Jlorapudmuueckas pyHkuus, €€ CBOUCTBA

u rpadux 22.01.2024
7 Hcnons3oBanue rpaduka GyHKIUU 715

peLIEHKS YpaBHEHHI 24.01.2024
7 Hcnonb3oBanue rpaduka GyHKIMM 115

pelieHus: ypaBHEHU I 24.01.2024

Jlorapudpmuueckue ypaBHeHusi. OCHOBHBIE
74 ;4;;;)}1:; E;memm JorapupMUIECKUX 75.01.2024

Jlorapudpmuueckue ypaBHeHus1. OCHOBHbIE
75 ;/I;;;);{:; E;meﬁm JorapuPpMUIECKUX 79.01.2024

Jlorapudpmuueckue ypaBHeHus1. OCHOBHbIE
76 METO/bI pelIeHUs Jorapu(PMUIECKUX

y;asjeHE; CHI NOTapH{MITICe 31.01.2024
77 PaBHOCHIIBHBIE IEPEXOBI B PELICHUH

JorapupMHUUECKUX ypaBHEHUN 31.01.2024
73 PaBHOCUIIbHBIE TTIEpEXObl B pELUICHUH

JoTapu(PMUIECKUX YpaBHCHUM 01.02.2024
79 KonrtponsHas pabdora: "Jlorapupmuueckas

¢ynkuus. Jlorapudpmuueckue ypaBHenus" 05.02.2024
20 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC

YHUCJIOBOI'O apryMEHTa 07.02.2024
81 CuHyc, KOCHHYC, TAHT'€HC U KOTAHT€HC




YHCJIOBOI'O apryMEHTa

ApKCHHYC, apKKOCUHYC U apKTaHI€HC

07.02.2024

82

YHCIIOBOT'O apryMeHTa 08.02.2024
23 APKCHHYC, apKKOCUHYC U apKTaHT€HC

YUCJIOBOT'O apryMEHTA 12.02.2024

Tpuronomerpuyeckasi OKpyKHOCTb,
84 onpenenueHI/Ie TPUTOHOMETPUUYECKUX 14.02.2004

(GYHKIMI 9HACIOBOTO apryMeHTa

Tpuronomerpuyeckasi OKpyKHOCTb,
85 onpeneanHe TPUTOHOMETPHUYECKHUX 14.02.2004

(GyHKIUI YKUCIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYITBI 15.02.2004
87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI 19.02.2004
88 OCHOBHbBIE TPUTOHOMETPUYECKHE (POPMYIIBI 21.02.2024
89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI 21.02.2024
90 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIpOKCHUI 26.02.2024
91 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIPAKCHUI 28.02.2024
9 [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX

BBIPAKECHH I 28.02.2024
93 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIPA)KCHU I 29.02.2024
94 Perienue TpUroHOMETPHUUECKUX ypaBHEHUN




04.03.2024

95 P i
ellIeHNEe TPUTOHOMETPUYECKUX YPaBHEHUN 06.03.2024
96 P i
€IICHUE TPUTOHOMETPUYECKUX YPaBHEHU I 06.03.2024
97 P i
ellIeHNEe TPUTOHOMETPUYECKUX YPaBHEHUN 07.03.2024
98 P i
€IICHNE TPUTOHOMETPUUYECKUX YPaBHEHUI 11.03.2004
99 P i
€IICHNE TPUTOHOMETPUUYECKUX YPaBHEHU I 13.03.2004
100 Pelrenue TpuroHoMeTpu4EeCKUX ypaBHEHUM
13.03.2024
KonTponbnas pabora:
101 "T
PUTOHOMETPUYECKHUE BBIpa)KeHIfH u 14.03.2004
TPUTOHOMETPUYECKUE YPABHEHUS
[TocnenoBarenbHOCTH, CLIOCOOBI 3a/TaHUS
102 . M
HOCJ‘IGI[OBaTeJ'II)I-\IJOCTeI/I eToj 18.03.2004
MaTeMaTU4eCKOW WHIIYKIIUU
MOHOTOHHBIE ¥ OTPaHUYECHHbIE
103 .U
nocyenoBarenbHOCTH. MicTopus ananuza 20.03.2024
OECKOHEYHO MaJTbIX
104 A
pudMeTHIecKas mporpeccus 70.03.2024
105 r
€OMETpUYECKasi MPOTPECCUs 21.03.2024
106 beckoneuno yoObIBaromIas reoMeTprUIecKas
MPOTpeCCHst 01.04.2024




CyMMa GeckoHEYHO yObIBarome

107 F€OMETPUYECKON MTPOTPECCUm 03.04.2024
108 JIMHEHBIN ¥ YKCTIOHEHIIMAIbHBIA POCT.

Yucno e. DopMyra CIOKHBIX IPOIEHTOB 03.04.2024
109 JIMHENHBIN U HKCIOHEHUMAIIbHBIA POCT.

Uucno e. Dopmyiia CI0KHBIX IPOLEHTOB 04.04.2024
110 Hcnonbs3oBanne nporpeccuu Juisi peleHus

peanbHBIX 3a/1a4 MPHUKJIAJHOTO XapakTepa 08.04.2024
111 KonTponbHas pabora:

"IlocnenoBarenbHOCTH U IIporpeccun’ 10.04.2024
112 HenpepbiBHBIE QYHKINN U UX CBOMCTBA 10.04.2004
113 Touka pa3pbeiBa. ACUMITOTHI TpaUKOB

byHKIUMi 11.04.2024
114 CaoiicTBa GyHKINIT HETIPEPHIBHBIX HA

OTpE3KE 15.04.2024
115 CaoiicTBa QyHKIMIT HETIPEPHIBHBIX HA

OTpEe3Ke 17.04.2024
116 Meroa UHTEpBAJIOB ISl pEeLICHUS

HEPaBEHCTB 17.04.2024
17 MeTto MHTEpPBAJIOB JUIsl pEIICHUS

HEPABEHCTB 18.04.2024
118 MeTto MHTEpPBAJIOB JUIsl pEIICHUS

HEPABEHCTB 22.04.2024
119 [IpuMeHeHne CBOMCTB HEMPEPHIBHBIX

GbyHKIUH 1715 peteHus 3a1a4 24.04.2024
120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX

GbyHKIUH 1715 peteHus 3a1a4 24.04.2024




121 [TepBas u BTOpas npou3BOAHBIC (DYHKIIUH 75.04.2024
122 Onpenenenue, reOMETPUUECKUNA CMBICIT

MPOU3BOIHOMN 29.04.2024
123 Onpenenenue, GU3NIECKUN CMBICIT

IIPOU3BOIHOM 02.05.2024
124 VYpaBHeHHE KacaTeIbHOM K TpaduKy

byHKIIUN 06.05.2024
125 YpaBHeHHE KacaTelbHOU K rpaduKy

byHKIUN 08.05.2024
126 [Tpon3BoHBIC HIIEMEHTAPHBIX (PYHKINI 08.05.2024
127 [Ipou3BoIHBIE AIEMEHTAPHBIX (PYHKINN 13.05.2004
128 IIponsBoHas CyMMBI, IPOU3BEACHMUS,

YaCTHOTO U KOMITO3UIMU (QYHKIMH 15.05.2024
129 [Ipon3BoiHast CyMMBI, TIPOU3BEACHMUS,

YaCTHOTO ¥ KOMIO3UIINU (DYHKITHI 15.05.2024
130 IIponsBoHas CyMMBI, IPOU3BEACHMUS,

YaCTHOTO U KOMITO3UIMU (QYHKIMH 15.05.2024
131 KonrtponsHas padora: "[IpouszBoanas” 16.05.2004
132 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AL

3HaHui: "YpaBHeHUS" 20.05.2024
133 [ToBTOpenue, 060061IeHNE, CUCTEMATH3AIUS

3HaHui: "OyHkun" 22.05.2024
134 HTorosasi KOHTpOJIbHASA paboTa

22.05.2024




135 Hrorosast koHTposbHas paboTa

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3 AL
3HAHUH

136

23.05.2024

OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME

136

10




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHnTpoJabHbIe
padoThbI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTe/bHbIE

pecypchl

[IpuMeHeHne Npou3BOJHOM K
WCCIICIOBAHMIO (DYHKITHH Ha
MOHOTOHHOCTb M KCTPEMYMBI

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

[IpumeHeHne Mpou3BOIHOM K
UCCIeIOBaHMIO (PYHKIINI Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[Ipumenenne npou3BOIHON K
UCCIeIOBaHMIO (PYHKITHI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
UCCleIOBaHUIO (PYHKIUH Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
uccaeaoBaHuio (PyHKIUH Ha
MOHOTOHHOCTb U SKCTPEMYMBI

Haxoxnaenue HanOOJIBIICTO U

HaVMEHBIIIETO 3HAYEHUS HEMTPEPBIBHON

(GyHKIUM Ha OTpe3Ke

Haxoxnaenue HanOOJIBIIETO U




HaMMEHBIIETO 3HAUYCHHS HETIPEPHIBHOM
(GbyHKIMU Ha OTpe3Ke

Haxoxnenne HanOopIero u
HaMMEHBIIETO 3HAUYCHHS HEIIPEPHIBHOM
(bYHKIINH Ha OTpe3Ke

10

Haxoxneaue HauOOoJIbILIErO U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GYHKIIMU Ha OTpE3Ke

11

12

13

14

Haxoxnenne HanOoOJIbIIETO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(byHKINU Ha OTpE3Ke

Haxoxnenune HanOobIIero u
HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHON
(byHKIHMU Ha OTpE3Ke

[Ipumenenne nponu3BOIHOM IS
HAXO0XIEHUS HAaUJTy4Ilero pelIeHus B
MPUKJIAAHBIX 3a7a4ax

[IpuMeHeHne npou3BOJHON [
HAaXO0X/IECHNs HaWIy4IlIero peleHus B
IIPUKJIAHBIX 3a7a49ax

15

[IpuMeHeHne npou3BOJHON [
OIIpEJICJIEHUS] CKOPOCTH U YCKOPEHUS
mporiecca, 3alaHHoro (GopMyJIoN HiIn
rpaduKoM

16

[TpumeneHnne npou3BOHOM IS
oTpeJIeJICHUsI CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHOT0 (POPMYIION UITH
rpaduxom




17 Kommnosumus hyHkmmi

18 Kommosurus ¢pyHKIuit

19 Kowmnozunus dyHkuit

20 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJIUHATHON TUIOCKOCTH

)1 I'eomerpuueckue 0Opas3pl ypaBHEHUN Ha
KOOPJAMHATHOM IIOCKOCTH

” Kontponbnas padota: "UccnenoBanue
GyHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

2 [lepBooOpazHas, OCHOBHOE CBONCTBO
MepBOOOPA3HBIX

24 [TepBooOpasHbIie 37IeMEHTAPHBIX (QYHKITUH.
[IpaBuiia Hax0X/1€HUS IEPBOOOPA3HBIX

)5 [TepBooOpazHbie 3eMEHTapHBIX QYHKIUH.
[IpaBuia HaX0XIEHUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpu4eCcKnid CMBICI
WHTErpaa

7 Brruucnenue onpenenéHHoro HHTerpaza
o gopmyine Horotona-JleliOnuna

)3 Briuucnenue onpenenéHHOro MHTErpana
o ¢opmyne HproTona-JleiiOnuna

79 [IpumeHneHue nuHTerpaia g HaX0XKACHUS
I0MIAIeH TUIOCKUX QUTYP

30 [IpumeHneHue nHTerpana g HaX0XACHUS
00BEMOB reOMETPUUECKHX Tell

31 [Tpumeps! pemenuit AudpepeHnanbHbIX

ypaBHEHUH




[Tpumeps! pemenuit auddepeHIuaIbHbIX

32 .
ypaBHEHHH
MatemaTtuueckoe MOJEIUPOBAHHE

33 pealbHBIX MPOIECCOB C MOMOUIBIO
mudepeHIMaTbHBIX YPAaBHCHUH

34 KonTponbnas pabora: "[lepBoobpasnas u
uHTerpan”

35 Tpuronomerpudeckne GyHKINHU, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuyeckue GyHKIIH, UX
CBOICTBA U TpaduKu

37 Tpuronomerpudeckne GyHKINHU, UX
CBOWCTBA U TpapuKu

18 Tpuronomerpuyeckue GyHKIIH, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuueckue GyHKINHU, UX
CBOICTBA U TpaduKu
OT60p KOpHEN TPUTOHOMETPUUECKUX

40 YPaBHEHUH C TOMOILBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUYECKUX

41 YpaBHEHUH C TOMOILBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHUX

42 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUYECKONW OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHX

YPaBHEHUH C TIOMOIIBIO




TPUTOHOMETPHYECKON OKPYKHOCTH

Pemrenne TpuroHOMeTpU4ECKUX

44
HEpPaBEHCTB

45 Pemenue TpuroHoMeTpuuecKux
HEPABEHCTB

46 Perienue TpUroHoMeTpHUUECKUX
HEpPaBEHCTB

47 Pemenue TpuroHoMeTpuuecKux
HEpPaBEHCTB
Kontponsnas padora: "I'paduku

48 TPUTOHOMETPHUECKUX (DYHKIIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/1bI PEeILICHUS
[OKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METOABI PELLIEHUS
MOKa3aTeJIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/BI PELLICHUS
MIOKa3aTeIbHbIX HEPABEHCTB

5 OCHOBHBIE METOABI PELLIEHUS
MOKa3aTeJIbHBIX HEPABEHCTB

53 OcCHOBHBIE METO/BI PELLICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

54 OcCHOBHBIE METO/BI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB

55 OCHOBHBIE METOABI PELLIEHUS
Jorapu(pMHUUECKUX HEPABEHCTB

56 OcCHOBHBIE METO/BI PELIEHUS

JIOFapI/I(I)MI/I‘{CCKI/IX HCEPABCHCTB




OcCHOBHEBIE MCTOJbI pCHICHUSA

37 HppaLMOHAIIbHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI PELLICHUS
UppalOHAIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/BI PELLIEHUS
HppaLMOHAIIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/bI pEeLLIECHUS
HppaLMOHAIIbHBIX HEPABEHCTB
61 I'paduueckue MeTo bl peLeHus
UppaloOHAIbHBIX YPaBHEHHUH
2 I'paduueckue METOIbI pELICHNUS
UppaLMOHATIbHBIX YpaBHEHUI
63 I'paduueckue MeTo bl peLIeHus
[I0Ka3aTeIbHbIX YPaBHEHUN
64 I'paduueckue MeTo bl peLIeHUs
IIOKAa3aTeIbHbIX HEPABEHCTB
65 I'padnueckue MeToabl pereHus
Jorapu(PMUUECKUX YpaBHEHUI
66 I'paduueckue MeTo bl peLIeHus
Jorapu(pMHUUECKUX HEPABEHCTB
67 I'padnueckue MeToabl pereHus
Jorapu(pMHUUECKUX HEPABEHCTB
I'padmueckue MeToabl pemeHus
68 MOKa3aTeIbHBIX U JJOTapUPMHUUECKUX
YpaBHEHU
I'paduueckue MeTOIbI peIeHUs
69 MOKa3aTeIbHBIX U Jorapu(pMUUecKux

YpaBHEHUI




70

71

72

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOTapUPMUUECKUX
HEPaBEHCTB

KonrtponsHas pabdora: "UpparnuoHaibHeie,
noKa3aTesbHble U JJorapudmuyeckue
HepaBeHCTBA"

73

KomriexcHele uncna. AnreOpanydeckas u
TPUTOHOMETpHYECKasi POPMBI 3arucu
KOMIIJIEKCHOT'O YHCIIa

74

75

76

KomriexcHele uncna. AnreOpanydeckas u
TPUTOHOMETpHYECKask POPMBI 3aIuch
KOMITJIEKCHOTO YHCIIa

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMHU
Apudmerrueckue onepaum ¢
KOMIUIEKCHBIMU YHCIIaMHU

77

78

79

N3o0paxkeHne KOMITJIEKCHBIX YHCET Ha
KOOPJAMHATHOM TIOCKOCTH

N300pakeHNe KOMIIEKCHBIX YHCEN Ha
KOOPJAMHATHOMN MJIOCKOCTH

®opmyna Myaspa. KopHu n-oii ctenenun
13 KOMIUIEKCHOTO YHClia

80

81

®opmyna Myaspa. KopHu n-oii ctenenun
13 KOMIUJIEKCHOTO YHUCIIa

HpI/IMCHCHI/IC KOMIIJICKCHBIX YU CCII AJIA




peuieHus GU3NYEeCKUX U FreOMETPUIECKUX
3a1a4y

Kontponbnas padota: "KomrmiekcHbie

82 \
qucna

83 HatypanbHble u 1enble uncia

84 HarypanbHblie u 11e1ble yncina

85 [IpuMeHeHue NpU3HAKOB ACIUMOCTH
LEJIbIX YUCENl

26 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
LEJIbIX YUCENl

g7 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
nenbix uncen: HOJ u HOK

28 [IpuMeHeHne NpuU3HAKOB ACIUMOCTH
uensix yucesn: HOJl u HOK

29 [IpuMeHeHne NpU3HAKOB ACIUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOJYJIIO

90 [IpuMeHeHne NpU3HAKOB AETUMOCTH
LEJBIX YUCEII: OCTATKH 110 MOIYJIIO
[IpuMeHeHne MPU3HAKOB ACTUMOCTH

91 LEeNbIX YUcell: anroput™ EBkimnaa mis
pelIeHus 3a/1a4 B LEJIbIX YHCIax

9 Kontponbras padota: "Teopust menbix
yucen"
Cucrema v COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBbI-
CJIeJICTBUS

94 Cucrema 1 COBOKYTHOCTh YpaBHEHUH.

PaBHOCHUIIbHEIE CUCTEMBI M CUCTEMBI-




CICACTBUA

95 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPaBHEHUN

OCHOBHEBIE MCTOJbI pCHICHUSA CUCTCM U
96 COBOKYITHOCTEW MPpallMOHATIBHBIX
YpaBHEHUU

OcCHOBHbIE METOBI PELICHUSI CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHUI

OCHOBHBIE METO/IbI PEUICHUS CUCTEM U
98 COBOKYITHOCTEM MOKa3aTeIbHbIX
ypaBHEHUH

OcHoBHBIE MCTOJbI pCHICHUA CUCTEM U

99 COBOKYITHOCTEH Jorapu(pMUuecKux
ypaBHEHUH

OCHOBHBIE METOJIbI PEIICHHSI CUCTEM U
100 COBOKYITHOCTEH Jorapu(pMUIecKux
YpaBHEHUI

IIpuMeHEeHNE CUCTEM K PELICHUIO
MaTeMaTHUYeCKUX 3ajad U 3a7a4 u3

101 pa3aMyYHbIX 00JacTel HayKu U peaslbHOMN
KU3HU, HHTEPIPETALUs OTyYEeHHBIX
pe3yIbTaToOB

[IpuMeHeHne cucTeM K pEelIEHUI0
MaTeMaTHYeCKUX 3a/1a4 U 33]1a4 U3

102 pa3aMyYHbIX 00JacTel HayKH U peaslbHOM
YKWU3HH, HHTEPIIPETALUS OJTyYEHHBIX
pe3yJIbTaToOB




103

IIpuMeHEHNE HEPABEHCTB K PEIICHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 U3
pa3nuYHBIX 001aCTeH HAYKH U PeaTbHOM
KU3HU, HHTEPIIPETALUS TI0JyYCHHBIX
pe3yJIbTaToOB

104

105

Kontposbnas padora: "Cuctemsl
palMOHAIBHBIX, UPPALMOHATBHBIX
MMOKa3aTeIbHBIX U JIOrapu(PMHIECKUX
ypaBHeHUH"

PammonansHabie YpaBHCHU C I[TapaMCTpaMn

106

PanmonansHble HEpaBEHCTBA C
rapaMeTpamu

107

108

PanyoHaneHbIE CUCTEMBI € ITapaMeTpaMu

WppatmonansHble ypaBHEHUS,
HEpaBEHCTBA C TapaMeTpaMu

109

110

111

HppanmoHanbHbIe CUCTEMBI C
rapameTpamu

IlokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

IlokazaTenbHbIE CHCTEMEI C napamMeTpamMu

112

113

Jlorapudmuueckue ypaBHEeHuUS,
HEpaBEHCTBA C TTapaMeTpaMu
Jlorapudmuueckue CUCTeMBI ¢
napameTpamu

114

TpuronomeTpudeckre ypaBHEHHUS C
rapameTpamMmu

115

TpuronomeTrpruyeckue HepaBeHCTBA C
napameTpamu




116 TpuroHomerpudeckue CUCTEMBI C
napameTpamu

[Toctpoenue u uccienoBaHue
17 MaTEeMaTHUYECKUX MOJIENIeH peabHbIX
CUTYallMi C MOMOIIbIO YPaBHEHUH C

napameTpamu

[TocTtpoeHue u uccnenoBaHue
118 MaTEeMaTHYECKUX MOJIENIeH peabHbIX
CUTYallMi C OMOIIBIO CUCTEM YPaBHEHUIA

C mapameTpaMu

[TocTpoeHue u uccnenoBaHue
119 MaTEMATHYCCKHUX MOIIGHGﬁ PCATIBbHBIX
CUTYalUi C OMOIIBIO CUCTEM YPABHEHUIA

C mapameTpaMu

KonTponbnas pabora: "3anauu c

120 "
napameTpamu

121 [ToBTOpenue, 06001IeHNE,

cucTeMaTu3aIus 3HaHuii: "YpaBHeHus"

122 [ToBTOpenue, 06001IeHNE,
cUCTeMaTu3auus 3HaHui: "YpaBHeHus"

[ToBTOpenue, o6o0IIEHNE,
123 cucTeMaTu3anus 3HaHuil: "Y paBHEHHUS.
Cucremsl ypaBHeHUI"

124 [ToBTOpenue, o6o0mEH e,
cuctemaTtusanus 3Hanuii: "HepaBencrsa"

125 [ToBTOpenue, 06001IEHNE,
cucremarusanus 3HaHui: "HepaseHncraa"

126 [ToBTOpenue, o6o0mEeHNE,




cuctemaTtusanus 3Hanuii: "HepaBencrna"

[ToBTOpeHue, 06001EeHNE,

127 cucrtemaTtusanus 3Hanuii: "IIpousBoanas u 1
e€ mpuMeHeHue"
[ToBTOpeHme, 06001IeHNE,
128 cucreMmarusauus 3Hauuii: "lIponsBogHas u 1
e€ npumeHeHue"
[ToBTOpenue, 06001eHNE,
129 cucremarusauus 3Hauui: "lIpousBogHas u 1
e€ npumeHeHue"
[ToBTOpeHME, 0000MIIECHNE,
130 cucremaTusanus 3Hanuii: "MHTerpan u ero 1
npuMeHenue"
131 [ToBTOpeHME, 0000MIIECHNE, |
cucTeMaTu3anus 3HaHui: "Oynkuun"
132 [ToBTOpenue, o6o0IIEHNE, |
cucTeMaTu3aus 3Hanuii: "OyHkuun"
133 [ToBTOpenue, 06061IeHNE, |
cucTeMaTu3anus 3HaHui: "Oynkuun"
134 HToroBasi KOHTpOJIbHAsA paboTa 1 1
135 WroroBas koHTpoJsibHas paboTa 1 1
136 [ToBTOpenue, 06061IeHNE, |
CHCTEMATH3alHs 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPO'PAMME
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