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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMME€ CpPeJHEro o0Iero oOpa3oBaHMs,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTHYECKOE M aOCTPaKTHOE MBIIUIEHUE O0yJaroUMXcs Ha YpOBHE, HEOOXOIUMOM
JUIsL OCBOE€HUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaromiuecs OBJIAJEBAIOT
YHHBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyIHpyeT cBOU
JOCTHKEHHS B MaTeMaTu4deckoit popme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHaIW3a 3aKia/(bIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX HHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HMCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO WHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, MCIOJIb30BAThH
0000IIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpMUpPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHoOro kypca «Asnrebpa M Hadaja MaT€MaTUYECKOTO
aHaM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U MCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIHAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHbId MaTepuaj, CHOCOOCTBYIOIIUIH
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK M 4epe3 crneuuduky ydeOHou
NESTEIbHOCTH, TpeOyIolel MpOJOJKUTENbHOM  KOHIEHTpAlUd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IIOJYYCHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4YeCKOIro
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Anrebpa M Hadaja MaTeMaTH4YECKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BBIYUCIICHU», «DyHKIINN U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHUYeCKOro aHanusa», «MHoxecTBa u  Joruka». Bce ocHoBHbIE



COJEPKATENbHO-METOANUECKUE JIMHUM HW3YyYaloTCs Ha MPOTSHDKEHUHU JABYX JIET
oOy4eHHsI Ha YpPOBHE CpeIHEro oOIero o0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
yu4eOHBIA KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIbKY OOBEIUHSET B cebde
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
IMIMPOKUM MATEMAaTUICCKUM aIapaToM, Y HUX TOCIIEI0BATEIbHO POPMUPYETCS U
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pPEaTbHOM
CUTYaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOM 3aJau, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111ero 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAenseTcs  (OPMUPOBAHUIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JejaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYaroOMIMMCS MHOXKECTBa HATYpalbHBIX, IIENbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEpPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LEJIBbIX YHUCEN, OCOObIe CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE OMEpalny, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOKHOCTSMM UX HPUMEHEHUS ISl PEleHUsl pa3IU4HbIX 3ajad
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MUpA, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKPETH3aIHS.

Jluaust «YpaBHEHUS W HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUHM BCErO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPPAlMOHAIBHBIX, IOKAa3aTeNbHbIX, JIOTapUPMHUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
coaepkamux mnapameTpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHON, TPU PEIICHUH TMPHUKIATHBIX



3a]a4 W 3a7]a4 Ha HaXOXKJIEHHE HAauOOJBIINX M HaMMEHBIINX 3HAYEHUN (PYHKIIHH.
Jannast copep:xarenbHas JUHUS BKIIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmynam, mpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHUM, a TaKkKe BBIPAXKEHUH,
collepKallluX CTerneHu W Jiorapudmbel. brarogaps u3zydeHuro ainreOpandyeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB M HEpaBEHCTB. AureOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e€OHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBS3aHO KaK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBaTh MOJYyYEHHbIE (PYHKUIWU, CTPOUTH HX
rpaduku. Marepuan 3Tol cofepKaTelIbHOM JTMHUM HAlleJIeH Ha Pa3BUTUE YMEHUM
M HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET ~Ppa3BUTHIO aNTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JOCTYIHBIX 00yYaromuMcs, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTb CTPOUTH
rpaduKu  CIOXHBIX (PYHKIHH, OMPEAeNsITh WX HauOOJbIIMEe W HaUMEHBIINE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpPEHMsl IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUSI MaTeMaTHYECKUX MOJENIE peajbHbIX CHUTyaluu,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTH4€CKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHHMI pPaclO3HABATh IPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



BBIIAIOIIMXCSl pe3yNbTaTaX, IMOJMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HAyKH, U 00 UX aBTOpPaXx.

CopepxarenpHO-MeTOIMYeCKas JTMHUA «MHOXECTBA M JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKoW JOTUku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpe[iaraioT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTeMaTHUECKHE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKW KakK HayKd CIeQyeT MpU3HATh
CBOMCTBEHHYI0 €W CTPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00y4aromuXxcs, MO3BOJSIET UM CTPOUTH CBOM PACCYKJICHUS HAa OCHOBE JIOTHYECKHIX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IIOCTPOEHHUS MOJENEH peasbHbIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENEH ¢ MOMOIIbIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KQX/IbIM U3 pa3/ieloB MIPOrpaMMbl, IOCKOJIbKY BECh MaTepHUal
y4e0HOro Kypca IIMPOKO HCHOJB3YEeTCs JJsl peleHUs NpUKIagHbIX 3amad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pEILICHUs] TPUKIAJAHBIX 3a]ad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hadaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIMUHbIX OTpaciei 3HAHUIM U PeaJbHOU KU3HM.

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 BHIUYUCICHUMH.

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

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMoOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

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

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTAaHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHb OT OJAHOW TepeMeHHOM. JleneHue MHOrowieHa Ha
MHOrOWJieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouwneHsl ¢  LEJIBIMHU
kodpdunmuentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHBIX YPaBHCHUIA.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

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

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIBI. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMIl. OnpenenuTenb MaTpUllbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONpPENETUTENs ISl pelIeHUs
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

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

DyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3amanus ¢GyHKIUH. B3anmHO oOpaTHble (QYHKIUU.
Kommnosumms gyskiuit. I'paduk  QyHkimu. DnemeHTapHble TpeoOpa3zoBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuud. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaYeHHs PYHKIIMU HA IPOMEXKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

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

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

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHUCIOBOTO apryMeHTa.

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

Havana maTremMaTH4ecKoOro aHajmsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIEIOBATENBHOCTH. MCTOpHsSI BO3HMKHOBEHHSI MAaTEMAaTHYECKOTO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOTrpeCCUU. JINHENHBIA U SKCHOHEHIIMAIBHBIA pOCT. Yuncio e. @opmyia CI0KHbIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yuknuii. CBoiicTBa (QyHKUMI HENPEPHIBHBIX Ha OTpe3ke. Meroa
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBoaHble  3neMeHTapHbIX  (QyHKUuMdA.  [IpousBoaHass ~ CyMMBl,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB M SBJICHUM, NPHU PELICHWH 3a1ad U3 JIPYTux
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

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

KommnekcHble uucia. Anredpandeckas M TpUTOHOMETpUYeckas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHru u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs1 PeIeHHs] (PU3NUECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

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

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PelieHne TpUuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTEIbHBIX U JOTAPU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

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

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
IPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

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

[Ipumenenue wHTErpana s HAXOXKIACHHUS TUIOMIANEH TUIOCKUX (GUTyp U
00BEMOB T€OMETPUUECKHUX TEIL.

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

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIMTAHMS:



c(OPMUPOBAHHOCTH TPAKIAHCKOM MO3ULUHK 00YUYaIOIIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHICKOro  00IecTBa,  NPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHHUe
B3aMMOJICUCTBOBATh C COLMAIbHBIMA HWHCTUTYTAMH B COOTBETCTBUU C HUX
GYHKIHUSIMU ¥ HA3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW MICHTUYHOCTH, YBAKECHUS K
MPOILJIOMY M HACTOSIEMY POCCHUUCKOW MaTeMaTHKH, [IEHHOCTHOE OTHOIICHHE K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMATUKOB M POCCUMCKOM MaTEMaTUYECKOM LIKOJbI,
UCIIONB30BAaHUE HJTHUX JOCTIDKEHUH B JPYTrUX HayKaxX, TEXHOJOTHsX, chepax
YKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJAEHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KCHUM HAyKH W JEATEIBHOCTBIO YYEHOrO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIECHHWE K MHUPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHI, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTeMaTHYECKHUM aclleKTaM Pa3IMYHBIX BUJOB HCKYCCTBA,;

5) pu3uvYecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAaHUSA B
MHTEpecax 3/10pOBOTo U 06€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTJIIbIXa, peryispHas (u3nvecKas aKTUBHOCTh), (PU3NYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUAX CIOPTUBHO-03/I0POBUTEIBLHON IEATETEHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpYyJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
paznuyHbiM  cepaM  MPOPECCMOHATIBHOM  JESTENBHOCTH, CBSA3aHHBIM  C
MaTEeMaTUKOW M €€ TMPUIOKCHHSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOD
Oyaymeil npodeccuu U peaan30BbIBATh COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHMYeCKOMYy  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEILICHUH MPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HapaBIEeHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMSA

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJbTYPbl, TIOHUMAaHHWE BIUSHUS
COLIMAJIBHO-?)KOHOMHMYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBHOM
Cpellbl, OCO3HAHME TJI00ATIBHOTO XapakTepa SKOJOTUYECKUX MPOOIeM, OpUESHTALIHS



HA TPUMCHEHHE MATeMATHYECKUX 3HAHWM JUIsl penieHus 3aj7ad B 00JacTu
OKpY’)Karolel cpelibl, IUJIAHUPOBAHUE TMOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEH CPeibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTEMaTUYeCKOW HayKh Kak cdepbl UYeIOBEUYECKOW AESITEIBHOCTH, JTAloB €€
pa3BUTHUSI W 3HAYMMOCTH JUIS Pa3BUTHUS I[UBUJIM3AIMH, OBJIAJIEHUE SI3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOW KYJIbTYpOM KakK CpEeJCTBOM TO3HAHMUS MHPA,
TOTOBHOCTh OCYIICCTBIISATh IPOCKTHYID M HCCIEI0BATEIbCKYIO JIESATEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSATHUNA, OTHOIICHUN MEXAy MOHATUSAMHU, (HOPMYIHPOBAThH
OTpeIeJICHUs IOHITUHN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccUupuKaiuy,
OCHOBaHMsI /7151 0000IIIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (QopMynupoBaTh U  MOPEeOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMN;

JIeJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3aKIFOUEHUHN 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUM
(IpsiMbIE U OT MPOTHUBHOTO), BEICTPAUBATh apTYMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelleHrs Yy4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Yy4€TOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

WCIIOJIb30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT IO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,  (UKCHPYIOUIUME  MPOTUBOpEUYHE,  MpoOsieMy,
yCTaHaBJIMBAaTh UCKOMOE W JaHHOE, (OpPMHUPOBATH THIIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;



IPOBOJUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEA0BAHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTUYeCKOTO 00BEKTa, SIBICHHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIYy 0ObEKTaMHU, SIBICHUSMH, IPOLECCAMU;

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

POTHO3UPOBATh BO3MOXXHOE pPa3BUTHE IMIPOLIECCa, a TaKKE BbBIABUIATh
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmanmeii:

BBISBJIATH JeUUUTH MHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BbIOHMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIOB, aHAIU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIWYHBIX BUIOB U
(dbopM npeacTaBIeHNUS;

CTPYKTYPUpPOBAaTh MH(POpPMALIUIO, MPEACTABIATh €€ B pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATH TpaUUeCcKH;

OLICHHBATh HaAEKHOCTD uH(popmaumn o CaMOCTOSATENIbHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbBIC YHHBEpPCaAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HedsiMU  OOLIEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYyYECHHBIN pPE3yJIbTaT;

B X0/ 00CYXXJIeHUs 3aJaBaThb BOIPOCHI MO CYLIECTBY 00CYX/1aeMOMl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pElIeHNs, COINOCTABIIATh CBOM CYXKACHUSA C CYXKICHUAMH APYIMX YYaCTHHKOB
nuanora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4i, DKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSTENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOpHUHU.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

COCTaBJISATH IJIaH, AJITOPUTM PEIICHUS 3a/a4ul, BIOUPATh CIIOCOO pelieHus ¢
Y4ETOM UMEIOIIMUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATH BAPUAHTHI PEUICHUH C Y4ETOM HOBOM MH(MOpPMAITIH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBI NHTE/JIEKT:



BJaJ€Th HABBIKAMU  MO3HABATENbHOM  pedriekcuu Kak  OCO3HAHHUSA
COBEPILIAEMBIX JEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS MpoIlecca W pe3yibTaTra pelIeHHs
MaTeMaTU4YeCKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JI€ATEILHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLIEHUBATh COOTBETCTBUE PE3YIbTATA LEIHU U YCIOBUAM, OOBSACHITH IPUUNHBI
JOCTUKEHUSI WIN HEAOCTUKEHUSI pPe3yNIbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
J1aBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMmecTHasI 1eATEJIbHOCTD:

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl TpHU pelIeHUH Y4eOHBIX 3aJady, MPUHUMATh LEJIb COBMECTHOU
NESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenesTh
BUJIbI paboOT, JOrOBapuUBaThCs, OOCYX JaTh MPOIECC M pe3yJdbTar padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNNoOBBIX (opMax palboThl (00CYXIEeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPJIMHHPOBATh CBOM JCHCTBUS C JIPYrMMH YJIE€HAMH KOMAaH[bl, OLICHMBATh
KAaueCTBO CBOEro BKJaJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
YYaCTHHKaMU B3aUMOJICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K xoniy obydenuss B 10 kjacce oO0yyaromuics TOJYYUT CIIETYIONTHE
MpPEAMETHBIE PE3yJIbTaThl M0 OTACIBHBIM TeMaM pabouell mporpaMmbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOrO aHaIU3a»:

Yucsa v BBIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: PAIMOHAIIBHOE YHCIO, OECKOHEYHas
nepuoguyeckass JIpoOb, TMPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pallMOHAIIBHBIX U JICICTBUTENIBHBIX YUCEI, MOAYJb AEHCTBUTEIBHOTO YUCIIA;

NPUMEHSThL JIpOOM W TPOLIEHTHI ISl pElIeHUs MPUKIAIHBIX 3a7ad U3
PAa3IUYHBIX OTPACIIEH 3HAHUM U PEATIbHOU )KU3HU;

MPUMEHSTH MPUOIKEHHBIC BBRIYUCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKUIKY U
OLICHKY PE3yJbTaTa BHIUYMCIICHU;

CBOOOIHO ONEpUpOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCITIOJIB30BaTh MOAXOASANIYIO0 (hOPMY 3aIMMCH IEUCTBUTENIBHBIX YHCEIT JISl PEIICHUS
MPAKTUYECKUX 3a7a4 U MPEJCTABICHUS JaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apUPMETHUECKUN KOpPEHb HATypajIbHOU
CTEIICHH;



cBOOO/IHO ONEPUPOBATH MOHATUEM: CTETICHD C PALlMOHAILHBIM MTOKa3aTeIIeM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKcCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHIEHC
YHUCIIOBOI'O apTyMEHTA;

OIEpUpPOBATh MOHATUSAMH: APKCUHYC, APKKOCUHYC U apKTAHI'€HC YMCIIOBOTO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJECTBO, YPaBHEHHE, HEPABEHCTBO,
PABHOCUJIbHBIE YPABHEHUS U YPABHEHUS-CIICICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATHh pPa3IMYHBIE METOJbl PEIICHUS pPAlMOHAIBHBIX U JAPOOHO-
palMOHAIBHBIX ypPAaBHEHWH, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHATH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISl peLIeHus 3a/1ay;

CBOOOIHO ONEpUPOBATh MOHATUSAMU: CHCTEMA JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro T€OMETPUYECKUN CMBICI,
UCITIOJI30BaTh CBOMCTBA ONpeAenuTeNs 2 X 2 sl BBIYUCIEHUS €ro 3HAa4YCHHS,
OPUMEHATh ONPEACIUTENN JUIsl PElIEHUST CUCTEMBbl JIMHEHWHBIX ypaBHEHUH,
MOJICJINPOBATh PEAJIbHbIE CUTYalluH C IIOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C ITOMOIINBIO MAaTpPUIl W OIPEACIIHTEIEH,
MHTEPHPETUPOBATH MIOJYYECHHBIN PE3YJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEWCTBHM € KOPHSIMHU [UJIsi MpeoOpa3oBaHUs
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJEPKAIINUX CTETIEHU C
palMOHAIBHBIM IIOKA3aTeIeM;

UCIIOJIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jgorapu(pMUYECKUX BbIPAKEHUI;

CBOOOJHO OMNEpUPOBATh MOHATUSIMHU: HpPPALMOHAIIBHBIE, MOKa3aTelbHbIE U
Jorapu(pMHUUECKre YpaBHEHUS, HAXOAUTh UX PELICHUS C IOMOILBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;

NPUMEHSATH OCHOBHBIE TPUTOHOMETpUYECKUe (HOpMYJIbl ISl MpeoOpa30BaHUS
TPUTOHOMETPUUECKHUX BbIPAXKECHHUI;

CBOOOJIHO OMNEpUpPOBAaTh MOHSITHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
OPUMEHATh  HEOOXOoAuMble (OpPMYJbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;



MOJICJIMPOBATh pealibHble CHUTyalldd Ha S3bIKEe anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBUIO 3a/Jadyd, HCCIEA0BATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/1aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKUuH, rpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE MTPeoOpa3oBanus rpaduKoB (QyHKIINIA;

CBOOO/IHO OIEpUPOBATh MOHATUSAMHU: 00JACTh ONPEAEIECHHUS U MHOKECTBO
3HaYCHUHN PYHKUNU, HYJIH QYHKIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA;

CBOOO/IHO OINEpUPOBaTh MOHATHSAMM: UETHBIE M HEUYETHBIE (YyHKLUHU,
nepuoanydeckre QyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH, MAaKCUMyMBbI U
MUHUMYMBI (DyHKIMH, HaumOoJblllee M HaMMEHbIIEe 3HAauYeHUE (YHKIUU Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHBIM U
LEeIbIM TOKa3zareneM, Ipa@uk CTENeHHOW (YHKUHMHU C HATypalbHbIM U LEJIbIM
nokasaresieM, rpaguk KOpHsS N-Oi CTENEeHW KaK (DYHKIMU OOpaTHOM CTENEHU C
HaTypaJbHbIM OKa3aTeJIeM;

ONEpPUPOBATh MOHATUSAMU: JIMHEWHAs, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBIIOJHATE 3JIEMEHTAPHOE UCCIIE0BAHUE U IOCTPOCHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: MOKa3aTellbHAas U JorapupmMuyeckas
(yHKUIHMH, WX CBOMCTBA U rpauKH, HCIOJIb30BATh MX TIpaQUKUA JJIS PEIICHUS
YPaBHEHUI;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
orpesiesieHue TPUTOHOMETPUUECKUX (QYHKIMI YUCIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU PEIIeHUH 3aJlay U3 APYruX y4EeOHBIX MPEIMETOB U PEAbHON
U3HU, BBIpAXXaTh (HOPMyJIaMU 3aBUCUMOCTH MEX]y BETUUMHAMU;

Hauaja mareMaTH4eCcKOro aHAJIM3a:

CBOOOJTHO OMNEPHUPOBATH MOHATHAMU: apuPMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpruIecKas IporpeccHsi, TMHEHHBIN U
HKCIIOHEHIUATIBHBIN pOCT, (pOpMya CIIOKHBIX MPOLIEHTOB, UMETh MPEICTaBICHUE
O KOHCTAHTE;

UCIOJIb30BaTh MPOTPECCUU JJIsi PEIIEeHUs pealbHbIX 3aJad MPUKIATHOTO
XapaKkTepa;

CBOOOJIHO OIEpUPOBATHh MOHIATHUSIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a1aHUS
NIOCJIEOBATENBHOCTE, MOHOTOHHBIE M OTpPAaHUYEHHBIE IOCIEAOBATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OCCKOHEYHO MaJIBIX;



CBOOOZIHO OIEpPUpPOBATh TMOHATHUSMHU: HENPEPbIBHbIE (DPYHKUIUU, TOUYKHU
pa3pbiBa rpaduka pyHKINN, aCUMIOTOTHI rpaduka QyHKIINH;

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

CBOOOIHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOIHBIC
byHKIMM, KacaTenbHas K TpaduKy QyHKIINH,

BBIYUCIIATH ITPOU3BOJHBIE CYMMBI, NPOU3BEICHHUS, YACTHOIO U KOMIIO3ULIUH
IBYX (YHKIUH, 3HaTh IPOU3BOJIHBIE AIIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUI CMBICT MPOU3BOJHON Jis
peuieHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOJHO  ONEpPUPOBATH MOHATHSMHU: MHOXXECTBO, ONEpalMi  Haj
MHO>XECTBaMU;

UCITIOJIB30BAaTh TEOPETUKO-MHOKECTBEHHBIHN anmnapar JUisl ONIMCAHUS PeaIbHbIX
IIPOLIECCOB U SIBJICHUM, IPU PELICHUU 3a]]a4 U3 APYTUX yUYEOHBIX MTPEIMETOB;

CBOOOJHO OINEPUPOBATH MOHATUSAMH: OIPEACIICHHE, TEOpEeMa, ypaBHEHHE-
CJIEJICTBHE, CBOICTBO MaTEMAaTUYECKOIO OOBEKTA, I0KA3aTEIBCTBO, PABHOCHIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenuss B 11 kiacce oOydaromuiicss MHOJIYYUT CIEIYIOIINE
IPEIMETHBIE PE3YJIbTAThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTrO
Kypca «AnreOpa u Hadyajla MaTEMaTUYECKOIO aHaIUu3a»:

Yuciia ¥ BbIYHCICHHSA:

CBOOOZIHO ONEpUpOBaTh TMOHATUSIMU: HATypalbHOE U LIEJIO€ YHUCIIO,
MHO>KECTBA HATypAJIbHBIX M LEJIBIX YUCEN, HCIOJIb30BATh NMPHU3HAKHU JIEINMOCTH
uenbix yucen, HOJl n HOK HaTypanbHBIX uMcen s peleHus 3a1ay, IPUMEHATh
anroput™ EBKnuza;

cBOOOIHO ONEpUpoBaTh MOHATHEM OCTaTKa [0 MOMAYJIO, 3alUChIBATH
HaTypaJbHbIE YMCIIA B PA3JIMYHBIX IIO3UIIMOHHBIX CHCTEMAX CUHMCIICHHUS;

CBOOOJHO OMEpUPOBATh MOHATUAMH: KOMILIEKCHOE YHUCIO M MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTaBIATh KOMIUIEKCHBIE YMCIa B alreOpanyeckod u
TPUTOHOMETPUUECKON (POpMeE, BBIMOJIHATH aApU(PMETHUECKUE ONEpaluu ¢ HUIMU U
n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:

CBOOOJHO OMNEPUPOBATh MOHATUSIMHU: HUPPAIMOHAJIBHBIE, MOKa3aTeJbHbIE U
jJorapuMUYECKHE€ HEpPaBEHCTBA, HAXOJUTh MX PpEIIEHUS C TMOMOUIBIO
PAaBHOCHWJIBHBIX IIEPEXO/IOB;

OCYIIECTBISATh OTOOp KOpHEW TMpH pEUIeHUH TPUTOHOMETPHUYECKOTO
YpaBHEHUS;



CBOOOJHO OMEpPUPOBaTh TMOHITHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO,
OPUMEHATh HEOOXOoAuMble (GOpPMYJbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEpPUPOBATh MOHATUIMH: CUCTEMA U COBOKYITHOCTh YPaBHEHUN U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBUS, HAXOAUTh PEILCHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPALMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUUECKUX YpaBHEHHUI U HEPABEHCTB;

pewiarsb palMOHAIIBHEIE, UppalrOHaJIbHBIE, IIOKAa3aTeJIbHBIE,
jgorapu(pMUyUecKue U TPUTOHOMETPUUECKHE YpaBHEHUSI M  HEPABEHCTBA,
coJiepKalie MOAYJIU U apaMeTphl;

IPUMEHSATH TpadUuecKre METOAbI JAJI PELICHHUs YPAaBHEHUN U HEPABEHCTB, a
TaKXKe 3aJ1a4d ¢ IapaMeTpaMy;

MOJIEJIMPOBATh peallbHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXCHUs, YPAaBHEHHUSA, HEPABEHCTBA M MX CHUCTEMBl II0 YCIIOBHUIO 3aJauy,
UCCJIENOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajiredpsl,
WHTEPIIPETUPOBATH MMOJTYyUYCHHBIN PE3yJIbTaT.

DOyHkuuu U rpapuku:

CTPOUTHh TpadUKU KOMMIO3UIMU (PYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
UCCIJIEJOBAHMSI U CBOIMCTB KOMIIO3UIIUU ABYX (QYHKIUH;

CTPOUTh T'€OMETPUYECKHE O00pa3bl ypaBHEHWH W  HEPABEHCTB HA
KOOPJUHATHOM TNIOCKOCTH;

CBOOOZIHO  ONEpUpPOBaTh MOHATUSAMU: TpaUKH  TPUTOHOMETPUUECKHUX
byHKIU;

OPUMEHATh (QYHKIUM Ui MOJECIUPOBAHMS W HCCIENOBAaHUS PEasIbHBIX
ITPOLIECCOB.

Hauvana MaTeMaTH4ecKOro aHajim3a:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUISl UCCIIEI0BaHUs (DYHKIIMM Ha MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOJUTh HauOOJbIIee U HAMMEHBIIEE 3HAUCHHS (DYHKIIMM HENPEPHIBHOW Ha
OTpE3KE;

WCIIOJIB30BaTh NPOU3BOAHYIO JUISI HAXOXKACHUS HAWIIY4IlEr0 PEHICHUs B
INPUKIAJHBIX, B TOM 4YHUCJIE€ COLMAIBHO-DKOHOMMYECKUX, 3ajadax, I
OTNpENENICHUs] CKOPOCTH W YCKOpPEHHUsS Mpolecca, 3aJaHHOro (QopMysol WiH
rpadukom;

CBOOOJHO ~ ONEpHUpPOBATH MOHATHSMHU: [EpBOOOpa3Hasi, ONpeneIEHHBIH
UHTETpaJl, HAaXOJWUTh MEPBOOOpa3HBIE AIIEMEHTApHbIX (YHKUMH M BBIYUCIATH
uHTerpai no gopmyne Herotona-Jleionuna;

HAXOAUTh IJIOLIAAH IUIOCKUX (GUTYP U 0OBEMBI TE ¢ MOMOUIBIO UHTETpaa;



UMETh TPECTaBICHHE O MaTeMAaTHUYECKOM MOJCIMPOBAHUHM HA TMPUMEPE
coctaBieHus nudpepeHnaNIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCTBaMU MaTEMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
MHO0k€eCTBO JIeHCTBUTEIbHBIX YHCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
[eJIBIM TIOKa3aTesieM
3 ApudpmeTnueckuii KOpeHb N-0i CTEIEHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmudeckue ypaBHeHUS
5 Tpuronomerpruyeckue BoIpaXXeHUs U 29 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH M IPOTPECCUN 10
8 HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AT 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n MPOrpaMMbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOJIHOM
2 [TepBooOpasHas 1 HHTETpaI 12 1
3 I'paduku TPUrOHOMETPHUECKUX ()YHKIIHH. 14 1
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 WppanmoHaibHbie, MOKa3aTeIbHbIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
5 KomriekcHbie dncia 10
6 HarypanbHble u nensie yucna 10
CucTeMBbl paroHaTBHBIX, HPPANUOHATEHBIX
7 MIOKAa3aTeIbHBIX U JOrapU(PMHUUECKUX 12 1
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIlUs 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Nen/m Tema ypoka KoHTpoibHBIe unppoBbIe
Bcero oOpa3oBaTe/ibHbIE
padoTshI pecypesI
1 MHOXecTBO, Olepaluuu HajJ MHOKECTBaAaMU U 1
WX CBOICTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1
anmapara JJisl pelieHus 3a1a4
4 PanmonansHble yncna. 1
OOBIKHOBEHHBIE U JIECITHYHbBIE APOOH,
5) MPOLEHTHI, OECKOHEYHBIE IEPUOANYECKIE 1
npodu
6 [Ipumenenue npobeit 11st perieHus 1
MPUKIIAHBIX 33]1a4
7 [IpuMeHeHne NPOLEHTOB JJIsl PEIICHUS 1
MPUKIIAJHBIX 33]1a4
8 JleicTBuTenbHBIE YKclia. PaimonanbHbIC U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckue ornepanuu c 1
JIEHCTBUTEILHBIMU YU CIIAMH
10 Mopaynb AeiCTBUTENBHOTO YHCIIA U €r0 1
CBOMCTBA
1 [TpuGmxE€HHBIC BEIYMCIICHUS], PABUIIA 1

OKpYTJIEHUS, MPUKHJIKA U OLIEHKA




pe3yJibTaTa BEIYMCIEHUN

OcCHOBHBIE MCTOABI pCHICHUSA LECIIBIX U

12 JIpOOHO-pallMOHATILHBIX YPaBHEHUN

13 Pemmenue uenbix u JpoOHO-paliOHATBHBIX
ypaBHEHUH

14 OcCHOBHBIE METO/IbI PELLICHUS LENbIX U
JIPOOHO-PANMOHAIEHBIX HEPAaBEHCTB
MHorowwieHsl OT OJHON MEPEMEHHOM.

15 Jenenne MHOrO4JIeHa HA MHOT'OUJICH C
octaTtkoM. Teopema besy

16 MHorousneHsl ¢ HeabpMu KodhpuiineHTamu.
Teopema Buera

17 Pemenne cucreM TMHENHBIX YpaBHEHUI

18 Pemrenue cucreM TUHENHHBIX YpaBHEHUN

MeroqoM ["aycca.

19 Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHUM.
Onpenenurens MaTpuLbl 2X2, ero

20 F€OMETPUUYECKUN CMBICT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

21 [TpuMmeHeHne onpeaenuTeNs i peeHus
CHCTEMBI JINHENHBIX YPAaBHEHUN

99 Pemenue npuknaaHbIxX 3a1a4 ¢ TOMOIIBIO
CHCTEMBI JINHENHBIX YPAaBHEHUN

23 IMoaroToBka K KOHTPOJIBHOW paboTe
KonTtponbHas padora: "PannonanbHble

24 yYpaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JMHENHBIX ypaBHEHUN"

25 DyHKIHUS, CTIOCOOBI 3a/1aHus (PYHKITUH.




B3anmuo obparnbie pynkiun. Kommnosumms
byHKIHHA

I'paduk pynkumu. dnemMeHTapHBIC

26 .
npeoOpa3oBanus rpagukoB GyHKINUN
OO6nacTb onpeneneHuss 1 MHOKECTBO

27 3HaueHnit pynkiuu. Hynu pyskmmm.
[TpomekyTKH 3HaK IOCTOSIHCTBA
YérHble U HEUETHBIE (PYHKIIUU.

28 [Tepuoanueckue ¢pyukuu. [Ipomexxyrku
MOHOTOHHOCTH (PYHKIIUU
MaxkcuMyMbl 1 MUHUMYMBI (DYHKITHH.

29 Haubosnpiiee u HanMeHblee 3HAYCHUE
(GYHKLNU HAa IPOMEKYTKE

30 Jlunelinas, kBagpaTudHas u JpoOHO-
TuHeHas GyHKuun

31 DeMeHTapHOe UCCIIeI0BaHUE U ITOCTPOCHUE
rpaduKoB 3TUX QyHKIUN

39 DJeMeHTapHOe UCCIIEIOBAaHHE U TIOCTPOCHUE
rpadukoB 3Tux GyHKUINH

33 CreneHp ¢ IeIBIM TTOKa3aTeNeM.

34 bunom Herorona

35 CrenenHast GQyHKIUS C HATypalIbHBIM U
1eJbIM MoKa3aTeneM. E€ cBoiicTBa u rpadux

36 KonTtponbhas padora: "CreneHHas
¢ynkuus. E€ coiicTBa u rpagux"

37 ApudmeTnueckuiit KOpeHb HaTypaIbHOU
CTETIeHU

38 Apudmerndeckuii KOpeHb HATypaIbHOMN




CTEIEHU U €r0 CBOMCTBA

[TpeoOpazoBaHys YHCIOBBIX BBIPAKECHUIH,

39 coJiepKalluX KOpPHU

40 [TpeoOpa3oBaHus YUCIIOBBIX BBIPAXKEHUH,
COJIepKalIuX CTEIICHU

a1 [Ipeo6pa3oBaHMsl YUUCIIOBBIX BBIPAXKEHUI,
COJIepKalIiX CTENEHU U KOPHU

42 HppanmonansHble ypaBHEHUS

43 OcCHOBHBIE METO/BI PELICHUS
VPPALMOHATIbHBIX YPABHEHUN

44 Pemenne npocrermmx uppanroHaIbHbIX
ypaBHEHUI

45 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT
VPPALMOHATIBHBIX YPABHEHUN

46 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILICHUT
VPPALMOHATIBHBIX YPABHEHUN

47 Pemenne cnoHbIX UppaIUMOHATIBLHBIX
ypaBHEHU I

48 ITpoBepka pemeHus uppalMoOHaIbHBIX
yYpaBHEHUHU
CaoiicTBa U rpauK KOpHSI -0l CTENEeHH

49 Kak (PyHKIIMHM OOpaTHON CTENEHH ¢
HaTypaJIbHbIM I10Ka3aTeleM

50 [loxroroBka K KOHTpOJILHOH paboTe
KonTtponbHas padora: "CBoiicTBa u rpapuk

51 KOpHsI n-oi creneHy. MppannonanbHele
ypaBHeHHUA"

52 CreneHs ¢ pallMOHAIBHBIM ITOKa3aTeIeM




Crerens ¢ palrOHAJIbHBIM IIOKAa3aTCJICM U

53 .. 1
e€ cBoiicTBa

54 [Ipeobpa3oBaHus CTENEHU C pallMOHAIbHBIM 1
nokasaresiem

55 [TokazaTenpHas GyHKIHS, €€ CBOWCTBA U 1
rpaduk

56 Hcnonp3oBanue rpaduka GyHKIun 115 1
peleHNs ypaBHEHUH

57 Hcnons3oBanue rpaduka QyHKIHH 115 1
pelIeHusI HepaBEeHCTB

58 [TokazarenbHbIEC YpaBHEHUS 1

59 OCHOBHBIE METO/IbI PEIICHHS 1
NOKa3aTeIbHBIX YPaBHEHUN

60 Pemenue nokasaTenbHbIX ypaBHEHUN 1

61 KonTponabnas pabora: "[lokazarenbHas 1
¢ynkuus. [TokazarensHble ypaBHeHUs"

62 Jlorapudm ymncia 1

63 CgoiicTBa norapudma 1

64 [IpeobpazoBanus norapudmon 1

65 Hecaruunble gorapugpmsl 1

66 HatypanbHbie morapudms 1

67 [IpeoOpazoBanue BBIpAXKEHUA, COAEPIKALIIX 1
JorapupMbl

68 .HOFapI/I(bMI/IpOBaHI/Ie " MIOTCHUHUPOBAHUE 1

69 [lepexox k HOBOMY OCHOBaHHMIO JIorapudma 1

70 Jlorapugmuueckas pyHKIuUs, €€ CBOWCTBA U 1




rpaduk

Jlorapudmuueckas GyHKUUA, €€ CBOWCTBA U

& rpaduk

79 Hcnonb3oBanue rpaduka GyHKIUN 1JIs
pelIeHUs] ypaBHEHUI

73 Hcnonp3oBanue rpaduka QyHKIHH 115
pelIeHusI HepaBEeHCTB

74 Jlorapudmuueckue ypaBuenus. O/13

75 OCHOBHBIE METO/IbI PEIICHUS
norapu(pMHUECKUX YpaBHEHHMA

76 Pemenue norapumMuueckux ypaBHEHUN

77 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT
JorapupMHUUECKUX ypaBHEHUH

78 Pemenue cnoxHbIX TorapupMuyecKux
ypaBHEHUU

79 Konrtponbnas pabora: "Jlorapudmuueckas
¢ynkuus. Jlorapupmudeckue ypaBHeHUs"

80 CuHyC ¥ KOCHHYC YHCIIOBOTO apryMeHTa

81 TaHreHc U KOTAaHT€HC YUCIIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCHHYC YHCIIOBOTO
aprymeHTa

83 APKTaHT€HC YHCIIOBOTO apryMeHTa

84 Tpuronomerpuyeckas OKpy>KHOCTb.

85 OrnpezenieHne TPUTOHOMETPUIECKUX
(GyHKIIMI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI




CI/IHyC, KOCHUHYC CYMMBI U Pa3HOCTH JIBYX YIJIOB

87
38 TaHreHc CyMMBI ¥ pa3HOCTH JBYX YTJIOB
89 ®opmyibl IpUBEACHUSL.
90 CuHyc, KOCHHYC IBOWHOTO apryMeHTa
91 DopMyIIbl IOHWKEHUS CTENIEHU
[IpeoOpa3oBaHye CyMMBI TPUTOHOMETPHYECKUX
92 (yHKIUH B IPOU3BEICHUE
93 [TpeobpazoBaHre TPUTOHOMETPUIECKUX
BBIpAXKEHUM
94 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN
95 Mertozsl peieHss TPUrOHOMETPUYECKHUX
ypaBHEHUU
Merton oueHku
96 J O1
OyHKIMOHATBEHO-TpaQUIeCKUil METO] pEeIlICHHS
97 ypaBHEHHH U HEPABEHCTB
98 Pewienne ypaBHeHUIl ¢ OrpaHU4YEHUSIMU
99 OTt60p KOpHEH.
100 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN
Ha IPOMEKYTKE
101 KonTtponbhas padora:

"TpUrOHOMETPUUYECKNE BBIPAKEHUS U




TPUTOHOMETPUUECKHUE ypaBHEHUS"

HOCJ’IGI[OB&TGJIBHOCTI/I, CII0COOBI 3aJaHusA

102 nocjenoBaTenbHOCTEH. MeTos
MaTeMaTUYECKON MHIYKLINU
MOHOTOHHBIE U OTPaHUYEHHBIE

103 MOCJIeIOBAaTEILHOCTH. VIcTOpus aHamm3a
OECKOHEYHO MaJIbIX

104 Apudmerndeckast mporpeccus

105 I'eomeTpuyeckas nporpeccus

106 beckoHeuHO yObIBaroIasi reoMeTpruIecKast
nporpeccust

107 CyMMa OeckOHEUYHO yObIBaromen
FeOMETPUUECKOHN MPOTrPECCUU

108 JIMHENHBIN U DKCIIOHEHIMAIIBHBIN POCT.
Yucio e.

109 dopmyria CI0KHBIX TTPOIEHTOB

110 Hcnonp30BaHnE IPOrPECCUU [Tl PELICHHUS
pealbHBIX 3a/1a4 MPUKJIAJIHOTO XapaKTepa

111 KonTponbhas pabota:
"ITocenoBaTenbHOCTH U Mporpeccun”

112 HenpepriBHble GyHKIIUN U UX CBOWCTBA

113 Touka pa3pbiBa. ACHMITOTHI TpadUKOB
byHKIII

114 CaoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

115 CgoiicTBa GHyHKIINHA




MGTOH HUHTCPBAJIOB JIA pCIICHUS

116 1
HEPaBEHCTB

117 MeToa HHTEpBAIOB JJIsl pEIICHUS 1
HEPaBEHCTB C MOYJIEM

118 Metoa HHTEPBAJIOB JUJIsl PEILIEHUS! CIIOMAKHBIX 1
HEPaBEHCTB

119 [IprMeHeHne CBOWCTB HENPEPBIBHBIX 1
(byHKUUH 1715 peleHus 3a1a4

120 [IprMeHeHne CBOMCTB HENPEPBIBHBIX 1
byHKIII

121 [lepBast u BTOpas Mpou3BOIHbIE (PYHKINU 1

122 OnpeaeneHHUe, T€OMETPUUYECKHUI CMBICTT 1
IPOM3BOTHOM

123 Onpez[eﬂeHHf:, (bu3nYeCKUil CMBICT 1
MIPOM3BOTHOM

124 YpaBHeHUEe KacaTebHOU K TpaduKy 1
byHKIIMHN

125 [IprMeHeHne ypaBHEHNs KacaTeIbHOU K 1
rpaduxy GpyHKIUN

126 [Tpon3BoiHBIE NIEMEHTAPHBIX (HYHKLUH

127 [Tpon3BoHBIE CIOKHBIX PYHKIIMMA 1

128 [IpousBoaHast CyMMBI, IPOU3BEIECHUS, 1
YacTHOTO QyHKIUH

129 [IpousBonHas kKoMno3uuK GpyHKINN 1

130 IMoaroToBKa K KOHTPOJILHOU paboTe 1

131 KonTtponshas padora: "[IponszBoanas” 1

132 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIH 1




3HaHui: "YpaBHeHus"

[ToBTOpEHME, 0000IIEHUE, CHCTEMATH3 AL

133 - 1
3HaHui: "Oyukiun"
134 HroroBast koHTpoIbHAs paboTa 1
135 Wrorosas KoHTpOJBbHAS paboTa 1
136 HOBTOPGHI/IC, 000011IeHHEe, CUCTEMATU3AINS 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




11 KJIACC

Ne i/

Tema ypoka

[Ipumenenne npou3BOHON K
uccienoBaHuio GyHKIMI HA MOHOTOHHOCTh
[IpuMeHeHne Npon3BOJHOM K
UCCIIEIOBAaHUIO (PYHKIIMI Ha 3KCTPEMYyMBbI

KoanuecTBo 4acoB

Bcero

KonTpoJbHbIe
padoThI

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
WCCIIEIOBAaHHIO (PYHKIMI HA MOHOTOHHOCTD
U DKCTPEMYMBI

[Ipumenenne npou3BOIHON K
Hccae0BaHuI0 (DYHKIIMI HAa MOHOTOHHOCTD
U SKCTPEMYMBI

[Ipumenenne npou3BOIHON K
uccienoBaHuio GyHKIMI HA MOHOTOHHOCTh
U OKCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
UCCIeI0BaHMI0 (YHKIIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

Haxoxnenue HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GyHKIIUM Ha OTpe3Ke

Haxoxaenne HaubombIIero u
HaVMEHBIIIETO 3HAYEHUS HENTPEPBIBHON
(GbyHKIIMHM Ha OTpE3Ke




Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
(GYHKIIMU Ha OTPE3Ke

10

Haxoxnenue HauOOJIBIIIErO U
HAaUMEHBIIIETO 3HAUYCHUS HEPEPHIBHON
(GbyHKINU Ha OTpEe3Ke

11

12

13

Haxoxnenune HanOompIIero u
HaVMEHBIIIETO 3HAYEHUS HENIPEPBIBHON
(byHKINK Ha OTpE3Ke

Haxoxnaenue HaubombIero u
HAaUMEHBIIETO 3HAUCHUS HEMPEPHIBHOMN
(GyHKIIMM Ha OTpe3Ke

[IpuMeHeHne MPOU3BOTHOM JJIst
HAXO0XJICHUS HAWTYYILEro PeleHus B
MIPUKJIAIHBIX 3a7a49ax

14

[Ipumenenne npou3BOTHOM JUIs
HaxO0>KJICHUSI HAWJTYYIIETO PEIICHUS B
MPUKJIAHBIX 3a/1a4ax

15

[IpuMeHeHne Mpou3BOJHON [
OIIpEJIEJIEHUs] CKOPOCTH U YCKOPEHUS
mporiecca, 3alaHHOro (opMyIoN Hiu
rpaduxom

16

17

[Ipumenenne npou3BOIHOM IS
ONpEAEIICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOT0 (GOPMYIION UITH
rpaduxom

Kommosurus ¢hyHkImit

18

I'paduk kommosuruu GyHKINMA




19

[TpumeHeHne KOMIO3UITNH ()YHKITHIA

['eomerpuueckue oOpas3sl ypaBHEHUN Ha

20 KOOPJAMHATHOW INIOCKOCTH

21 ['eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJIUHATHOMN TUIOCKOCTH

99 Konrtponsnas pabdora: "HccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

93 [TepBooOpazHas, 0CHOBHOE CBOHCTBO
1epBOOOPA3HBIX

24 [TepBooOpazHble 3NeMEHTapHBIX (QYHKIUH.

25 [IpaBuiia HaxOX/A€HUS IEPBOOOPA3HBIX

26 Huterpan. ['eomeTpudeckuii CMbICT
UHTErpana

97 Brruncnenue onpeien€HHOro HHTErpasa mo
dhopmyne HeroTona-Jleitonuna

28 Brruuciienue onpeaenéHHOro MHTErpana

29 [TpumMeHeHMe UHTErpana s HaXOXKACHUS
IO AeH IIOCKUX GUryp

30 [TpumeHeHne MHTETpaa A1l HaXOXKACHUS
00BEMOB reOMETPUUECKHX TEJ

31 [Tpumeps! pemeHnit quddepeHIraIbHbIX
ypaBHEHUH

32 Ppemenne nuddepeHnmanbHbIX ypaBHEHUH
MaremaTrnueckoe MOAEITMPOBAHUE

33 PEATBHBIX MPOIIECCOB C MTOMOIIIBIO
g depeHInaIbHbIX YpaBHEHHUH

34 Konrtponsnas pabdora: "[leppooOpaznas u




uHTerpan”

35 Tpuronomerpuueckue GyHKIIUN

36 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBA U TpaduKu

37 [MocTpoenue rpakoB TPUTOHOMETPHUECKHX
(hyHKIIHI

38 Tpuronomerpuyeckue QyHKINH, UX
CBOICTBa U TpaduKu

39 Tpuronomerpuieckue GyHKIUH, UX
CBOICTBa U TpaduKu
OTb60p KOpHEH TPUTOHOMETPUICCKHIX

40 YpaBHEHUH C TTOMOIIIBIO
TPUTOHOMETPHUYECKOW OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUIECKUX

41 ypaBHEHMI ¢ MOMOLIbIO rpaduka
TPUTOHOMETPHUECKON (HYHKIINU

42 OT100p KOpHEH TPUTOHOMETPUIECKUX
YpaBHEHUH C MIOMOIIIbIO HEPABEHCTBA

43 OT060p KOpHEI TPUTOHOMETPHUUECKHUX
YpaBHEHUU

44 Pemenue npocreimmx
TPUTOHOMETPHUECKUX HEPABEHCTB

45 MeToap! pereHus: TPUrOHOMETPHUECKUX
HEPaBEHCTB

46 Perrenne TpuroHOMETpHUUECKUX
HEPaBEHCTB

47 Perienue coXHBIX TPUTOHOMETPUYECKHX

HEPaBEHCTB




Konrponsnas padora: "['paduku

48 TPUTOHOMETPUYECKUX (DYHKIIUM.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 Mertoabl pereHus oKa3aTeabHbIX
HEpPaBEHCTB

51 Perienue nokazaresbHbIX HEPABEHCTB

59 Pemrenue coXHBIX OKa3aTEIbHBIX

HEPaBEHCTB

53 OCHOBHbBIE METO/IbI PEeLLICHUS
Jorapu(pMUUECKUX HEPABEHCTB

94 Pemenue norapupMudeckux HEPaBEHCTB

55 ITpoBepka pemieHust J0rapupMUUECKuX
HEPaBEHCTB

56 Perienue cioXHbBIX JOrapupMUUECKUX
HEpaBEHCTB

57 OCHOBHBIE METO/IbI PETLICHUS
MppaIMOHATLHBIX HEPABEHCTB

58 MeTob! pereHust UppaluoOHaIbHBIX

HEPaBEHCTB

59 Perienue uppanmoHanbHBIX HEPABEHCTB

60 Penrenune coXHBIX HppATHOHATBHBIX
HEPaBEHCTB

61 I'paduueckue MeTOIbl pelIeHUs ypaBHEHUN

62 I'paduueckue METOIBI peHICHNUS

UppalMOHATIBHBIX YpaBHEHUI




I'padmueckue MeToAbI pelieHUs

63 [I0Ka3aTeIbHbIX YPaBHEHUN

64 I'paduueckue METOIbI pELICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

65 I'padpuueckue MeTo bl peLIeHus
Jorapu(pMUUECKUX ypaBHEHUN

66 I'paduueckue METOIbI pELICHNUS
Jorapu(pMUUECKUX HEPABEHCTB

67 I'paduueckue METOIbI pELICHNUS
norapuMUIECKUX HEPABEHCTB
I'paduueckue MeTo bl peLIeHus

68 MOKa3aTEeIbHBIX U JIOTAPUPMUYECKUX
ypaBHEHUH
I'padrueckue METOIBI peLICHUS

69 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX
ypaBHEHUH
I'paduueckue METOIBI peIICHUS

70 MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
HEPaBEHCTB
I'paduueckue METOBI pELICHUS

71 MOKa3aTeIbHBIX U Jorapu(pMUIecKux
HEPaBEHCTB
KonrtponsHas padora: "UpparroHaibHele,

72 noKa3zaTeJbHbIE U Jorapudmudeckue
HEpaBeHCTBA"

73 KomriekcHele yncna.

24 Anrebpanueckasi ¥ TPUTOHOMETpHYECKast

(b opMBI 3aIMCH KOMITJIEKCHOTO YHCIIa




Apudmerndeckre onepaum ¢

& KOMITJIEKCHBIMH YHCIaMHU

76 Apudmernueckre onepaum ¢
KOMIUIEKCHBIMU YU CIIaMHU

77 N300paxkeHne KOMITJIEKCHBIX YHCEN Ha
KOOPJIMHATHOH IUIOCKOCTH

78 N300paskeHre KOMIUIEKCHBIX YMCell Ha
KOOPJIMHATHOH IUIOCKOCTH

79 ®opmyna Myaspa.

80 KopHu n-oii cTeneHn u3 KOMIIJIEKCHOTO
qucia
[TpuMeHeHne KOMIUIEKCHBIX YMCET JUIS

81 pemeHust GU3MIECKUX ¥ TeOMETPUIECKUX
3amaqy

82 KonTponbnast padora: "KomiiekcHbie
qucua"

83 Hatypanbnble uncna

84 [enbre uncna

85 [Tpu3HaKKM JEeTUMOCTH LIENbIX YHCEI

86 [TpumMeHeHne TPU3HAKOB JIETMMOCTH TIEITBIX
qHCcen

87 [IpuMeHeHre TPU3HAKOB JIETMMOCTH IIEITBIX
gucen: HOJl m HOK

88 [IpuMeHeHne TPU3HAKOB JIETMMOCTH LIENBIX
gucen: HOJl u HOK

89 [TpumMeHeHne TPU3HAKOB IETMMOCTH TEITBIX

YHUCCJI




HpI/IMeHeHI/Ie MMPU3HAKOB ACIMMOCTH LICIIBIX

%0 YHCeN: OCTaTKU 110 MOJYJIIO
[TpuMeHeHne TPU3HAKOB JIETMMOCTH IIEITBIX

91 qucen: anroput™ EBKimna 11t pereHus
3a7a4 B IIEJIBIX YUCIIaxX

92 Kontposbnas pabota: "Teopus menbix
yucen"

93 Cucrtema 1 COBOKYITHOCTh YPaBHEHUIA.

94 PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CIICICTBUS

95 OCHOBHBIE METO/IbI PELLICHUS CUCTEM
COBOKYIHOCTEH pallMOHAJIbHBIX YpaBHEHUI
OCHOBHBIE METOJIbI PELICHHS CUCTEM U

96 COBOKYITHOCTEH MppaliOHaTbHBIX
ypaBHEHUH

97 OCHOBHBIE METOJIBI PEIICHHSI CUCTEM U
COBOKYITHOCTEH ITOKa3aTeNbHBIX YPaBHEHHHA

08 OCHOBHBIE METO/Ibl PELLICHHS CUCTEM U
COBOKYTIHOCTEH IOKa3aTeJIbHBIX YPaBHEHUHN
OCHOBHBIE METOJIbI PEIICHHSI CUCTEM U

99 COBOKYITHOCTEH JIorapu(hMUIECKUX
ypaBHEHUH
OCHOBHBIE METOJIBI PEIICHHSI CUCTEM U

100 COBOKYITHOCTEH JIOTapu(HMUIECKAX
YpaBHEHUI

101 [IpuMeHeHHe CHCTEM K peIIeHUI0
MaTeMaTHIECKUX 3a/1a4

102 IIpuMmeHeHNnEe CUCTEM K PELIEHUIO




MaTeMaTUYeCKHUX 3a/1a4 U 3aj]1a4 U3
pasIUYHBIX 00JIacTel HAYKH U peaIbHON
KU3HU, HHTEPIPETALUS OTYyYECHHBIX
pE3yNbTaTOB

[IpumeHeHrne HEPABEHCTB K PELICHUIO
MaTeMaTHUUYECKUX 3a7a4 ¥ 3a7a4 13

103 pasIUYHBIX 00JIacTel HAYKH U PeaIbHON
KU3HU, UHTEPIPETaLUs OTYyYEHHBIX
pe3yibTaToB
Kontposnbnas pabora: "Cucremsi

104 panMoHATBHBIX, UPPAIIMOHATEHBIX
MOKa3aTeIbHBIX U JIOrapu(PMUIECKUX
ypaBHeHUI"

105 PannonasibHble ypaBHEHHUS ¢ TapaMeTpamu

106 ParmonanbHble HEpaBEHCTBA C
napameTpamu

107 PanyoHaneHbIE CUCTEMBI € TapaMeTpaMHu

108 HppannoHaibHble ypaBHEHUS, HEPABEHCTBA
C mapamMeTpamMu

109 HppanmoHaibHbIe CHCTEMBI € TapaMeTPaMHU

110 [Toka3zaTtenbHBIE YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 IlokazarenabHbIE CUCTEMBI C TApaMETPaMU

112 JlorapudmMuueckue ypaBHEHUS,
HEpaBEHCTBA C TTapaMeTpaMu

113 Jlorapudmuueckue CUCTEMBI ¢
napameTpamu

114 Tpuronomerpuueckue ypaBHEHHUs C




napameTpamu

115

116

Tpuronomerpruyeckue HepaBeHCTBA C
napameTpamu

TpuroHomeTpruyecKkue CUCTEMBI €
napameTpamu

117

[TocTtpoeHue u uccnenoBaHue
MaTeMaTUYeCKUX MOJIEJICH peaTbHbIX
CUTYALIMI C IOMOUIbIO YPABHEHUH C
rapameTpamMmu

118

[TocTpoeHue u uccnenoBaHue
MAaTeMaTUYECKUX MOJENIEN pealbHbIX
CUTYalllil C MOMOIIBIO CUCTEM YPABHEHUH C
rnapameTpamu

119

[TocTpoenue u uccnenoBaHue
MaTE€MaTHYECKUX MOJENEN peaabHbIX
CUTYAalUi C IOMOLIBIO CUCTEM YPaBHEHUH C
rapameTpamu

120

121

KonrtponsHas pabora: "3anaun ¢
napamerpamu”

[ToBTOpeHue, 06001IeHNE, CCTeMaTH3aIlUs
3HaHui: "YpaBHeHus"

122

[ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AT
3HaHui: "YpaBHeHUS"

123

124

[ToBTOpeHme, 06001IeHNE, CCTEeMaTH3aIlUs
3HaHui: "YpaBHeHUs1. CUCTEMBI
ypaBHeHUH"

[ToBTOpeHme, 06001IeHNE, CCTEeMaTH3aIlUs
3HaHui: "HepaBeHncrna"




[ToBTOpeHME, 06001IeHNE, CHCTEMAaTH3 AU

125 3HaHuii: "HepaBencrna" L

126 [ToBTOpeHMEe, 06001IeHNE, CHCTEMAaTH3aIUs 1
3HaHuii: "HepaBeHncrna"

127 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AL 1
3HaHuii: "[IpousBoaHas u e€ npumeHenue"

128 [ToBTOpeHmE, 00001IIEHNE, CHCTEMATH3AIUS 1
3HaHuii: "[IpousBoaHas u e€ npumeHenue"

129 [ToBTOpeHME, 0600IIEHNE, CHCTEMATH3 AU 1
3HaHuii: "[IponsBoanas u e€ npumeHeHue"

130 [ToBTOpeHnue, 060061IeHNE, cCUCTeMaTH3allus 1
3HaHuii: "MHTEerpan u ero npuMeneHue"

131 [ToBTOpeHmEe, 00001IIEHNE, CUCTEMATH3AIUS 1
3HaHui: "Oyakun"

132 [ToBTOpeHue, 0600IIEHNE, CUCTEMATU3AIIHS 1
3HaHui: "Oyakun"

133 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3aIlUs 1
3HaHui: "OyHkun"

134 WroroBas koHTpoJsibHas paboTa

135 HToroBast KOHTpOJIbHAs paboTa

136 HOBTOPGHI/IG, 000011IeHHEe, CUCTEMATH3AIUS 1
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10







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

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






