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MNOACHUTEJBHASA 3AIINCKA

VYueOHblit Kypc «Anredpa W Hadajga MaTeMaTHYECKOTO aHAINU3a» SBISETCS
OJHUM U3 Haubojiee 3HAYMMBIX B MPOTpaMMe CpelHero ooumiero odpa3oBaHus,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
U3YYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYrol CTOPOHBI, (hopMHpYET
JOTMYECKOe U abCTPaKTHOE MBIIIICHHE 00yYaroluXcsi Ha ypOBHE, HEOOXOIUMOM
JUI OCBOCHUS MH(POPMATUKHU, OOIIECTBO3HAHUS, UCTOPHUHU, CIIOBECHOCTU U APYTUX
IUCUMIUIMH. B pamkax JaHHOTO ydeOHOro Kypca oOydaromiyecs OBJIAJCBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (opMyIupyeT CBOU
JOCTHKEHHS B MAaTEeMaTH4IeCcKoi (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOro aHalu3a 3aKia/lbIBacT
OCHOBY Ul YCIEUIHOIO OBJAJCHUS 3aKOHAMU (U3MKHU, XUMUH, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCH/ICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIOJNB30BaTh MX JJS JAlTbHEWIEro oOpa3oBaHUS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSIMU anreOpsl M MaTEeMaTHYECKOro aHajli3a pa3BUBAET
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPXKACHHUS C TIOMOINBIO MHAYKIIMH U PacCy’KAaTh JIEAYKTUBHO, MCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone uzyuenus yueGHOro kypca «Aisredpa M Hayalla MaTeMaTH4YECKOTO
aHanM3a» 00ydYaroIuecs MOMyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAlUH,
UHTEPIPETAllUd  TOJYYEHHBIX  PEUICHWM, 3HAKOMSTCA C  [pUMEpaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHpPOJAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VY4eOHbIii Kypc 00amaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIMAIIOM,
KOTOPBI peanu3yercss Kak uepe3 Yy4eOHbId MaTepual, CHOCOOCTBYIOIINN
(GbOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEeSATENIbHOCTH, TpeOyIolel MpPOJOJKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH H OTBETCTBEHHOCTH 32 TIOJYYCHHBIN
pe3ynbTar.

B ocnoBe Mmeroauku oOydeHus aiareOpe M HadajlaM MaTeMaTHYECKOTO
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYEHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIN3a» BBIIEJICHBI CIEAYIONINE COlepKaTebHO-METOuUecKue JIuHuM: «Yuncna
U BBIUMCICHUSD», «DyHKIMU U TpaduKny, «YpaBHEHUS U HepaBeHCTBay», «Hauana
MaTeMaTHYeCKOro aHanusa», «MHoxkecTBa ©  Joruka». Bce ocHOBHbIE



COJEPKATENbHO-METOANUECKUE JIMHUM HU3Y4alOTCsl Ha MPOTSHDKEHUU JABYX JIET
oOy4eHHs Ha YpPOBHE CpemHero oOmero o0pa3oBaHUs, €CTECTBEHHO JOTOJIHSS
JpyT Jpyra W MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U pa3jaenaMu. J[aHHBIHA
y4eOHBI KypC SBIISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
coJlep)KaHUEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. [lo Mepe Toro kak oOydarommecs OBIaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEMaTHYECKUM ammapaTtoM, y HUX MOCJe0BaTeIbHO HhopMUpyercs u
COBEPILIEHCTBYETCS yMEHHE CTPOUTh MAaTeMaTHYeCKyl0 MOJIeJb peaJbHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJTYUYCHHbIE NPU U3YYEHUU y4eOHOro Kypca, JUis
peIIeHUsI CaMOCTOSITENTFHO CHOPMYITMPOBAHHONW MAaTeMaTUYECKOM 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS» 3aBEpIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTrO 00111er0 00pa3zoBanusi. Ha ypoBHe cpeaHero oo01iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeinsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoHATbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JelaThb NPUKUJIKY, BBIIOJHATH NPUOIMKEHHbIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpaXEHHS, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYyYarolMMCS MHOXKECTBA HATypalbHBIX, IIEIbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puUYecKue 3aJaud M ONepaluu: JeJeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHUCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalni, a TaKkKe
U3BJICYCHUE KOPHSA HATYPaJbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocinenoBaTenbHOMY paCIIMPEHUIO Kpyra HCIOJIb3YEMbIX YHUCEN U
3HaKOMCTBY C BO3MOXXHOCTSMU MX MPUMEHEHHS Ul PELICHUS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MAaTeMaTUKH KaK HayKH W € POJH B
MIOCTPOCHUU MOJIEJICH PEalbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3AIHSI.

JIluaust «YpaBHEHHUS W HEPABEHCTBA» peajM3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha ypOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBKY B KaXKIIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIeHHE COOTBETCTBYIOIMX 3anad. B
pesynprare 0OydJaromIuecss OBIAAEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHHS
palMoHaNbHBIX, HPPAMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
coaepkammx mnapameTpel. [lodydyeHHbIE yMEHHS IIMPOKO HCHOJB3YIOTCS MpPH
UCCJENOBAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUH MPUKIIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAaWMMEHBIINX 3HAYeHUH (DyHKLIUU.
Jannast copepkarenbHas JTUHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmyrnaMm, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UppAIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKKE BBIPAXKEHUIA,
coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps u3yudeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyXlieHuid,  pabOTbl C  CHMBOJBHBIMH  (QOpMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHUs MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAHO JEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOoIMUecKass JUHUS «DYHKIUM U TpaduKu» TECHO
nepersieTaeTcs ¢ APYrMMH JIMHUSMU y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHNs MaTepuana. M3yueHue creneHHou,
MOKAa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUMU 7S pelleHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK W C pElIeHHEeM ypaBHEHUN M HepaBeHCTB. [Ipu 3TOM Oonbllloe BHMUMAaHHE
yaensercss (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJaMU 3aBUCHUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeTbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznu4Hoil dopme: aHaTUTHYECKOU, Tpaduueckor u cioBecHOW. Ero m3yudenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Hauana MareMaTnyeckoro aHaiu3a» MO3BOJISIET
CYILIECTBEHHO PaCIIMPHUTh KPyTI KaK MaT€MaTHYECKHX, TaK W MPUKJIAJHBIX 3a/ad,
JOCTYIHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHMsl TmpoueccoB. JlaHHasg coaep)kareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaT€MaTH4€CKOTO
aHanu3a CrocoOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (OPMATBLHO-JIOTHYECKOTO |
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE W UCKyccTBe. OOyuaroniyecs: y3HaIT O



BBIJIAIONINXCSI PEe3ysIbTaTaX, TOJYYCHHBIX B XOJI€¢ Pa3BUTHS MaTEMaTUKH Kak
HAyKU, U 00 UX aBTOpax.

CopeprkaTenbHO-METOAUYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIONINN BCE pa3feibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe uenoe. [loaTomy BaxkHO 1aTh
BO3MOXKHOCTh OOy4arolmeMmycss IMOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOJIb30BATh €T0 ISl BHIPAXKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKH CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIILICHUS
00y4JaroIuxcs, TMO3BOJIIET UM CTPOUTH CBOM PACCY’KIEHHUS Ha OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIHPOBAHUS, KOTOpPbHIE MPU3BAHbBI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peatbHBIX
CUTYyaIllMi, WCCIACAOBAHMS O3TUX MOJEIEH C TOMOIIBIO afmapara aireOpbl |
MaTEMaTH4YeCKOT0 aHajii3a, WHTEPIPETAMH TOJYyYCHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETCHBI B KAK/IBIN U3 Pa3fIesioB MPOTPaMMBI, IIOCKOJIbKY BECh MaTepHall
y4eOHOTr0 Kypca IIMPOKO HCIIOJIB3YeTCs I pelieHus MPUKIaaHbIX 3anad. [lpu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaromiuecss  pa3BHBAIOT
HAOJFOMATEIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETU3UPOBATh  MPOOJIEMY.
JlesitenbHOCTh MO (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3a1a4
OpraHU3yeTCs B MPOIIECCe U3YyUEHUs BCeX TeM y4eOHOTO Kypca «Anredpa 1 Hadasna
MaTeMaTHYECKOTO aHATN3ay.

Ha wusyuenue yudeOHOro kypca «Anrebpa W Hadajlla MaTeMaTHYECKOIO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 4aca B HeJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbsabie unciaa. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. [lpumenenue apoOedt U MPOLEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPAciei 3HAHUHN U PealbHOM )KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMy € JCUCTBUTENIBHBIMU  4YHCIaMUA.  Moayiib
JIEUCTBUTEILHOTO YHCIAa U ero cBoMcTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, TPABUIIA
OKpYTJICHUSI, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUN.

Crenenp ¢ uenelM mnokaszareneM. burom Herorona. Hcenosb3zoBanue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a7a4 ¥ MPEACTABICHUS JAHHBIX.

ApudmMeTrueckuii KOpeHb HaTypaJIbHON CTENEHU U €r0 CBOMCTBA.

CreneHb C palMOHAJbHBIM TIOKa3aTeleM H €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

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

CHHyC, KOCHMHYC, TaHI€HC, KOTAaHT€HC YHCIJIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M apKTAaHT'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHbIE TMpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHUSI M ypaBHEHHUsI-CleACTBUA. HepaBeHCTBO,
pEIIECHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PELICHUS 1ENbIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUMN U
HEpPABEHCTB. MHOIrOWIEHbl OT OJHOW MEepeMEHHOW. [leeHne MHOrowieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema be3y. MHorowiensl ¢  LEJIBIMU
ko3 unmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YHUCIOBBIX BRIPAKEHUHN, COJIEPIKAIINUX CTENIEHU M KOPHHU.

HNppaunonanbHbie YpaBHEHUS. OCHOBHBIE METO/IbI penieHus
UppaImoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[TpeoOpa3oBaHue BeIpaKE€HUM, CoepKALIUX JTOTapUPMBbI.

Jlorapudmuueckue YPaBHEHHUS. OcCHOBHBIE METO/IbI peLIeHMS
Jorapu(pmMHUECKUX YpaBHEHU.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIpAXKEHUN. Pelienre TpuroHoMeTpuyeCKuX ypaBHEHU M.



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuiua CHUCTEMBI JIMHEHMHBIX
ypaBHeHMil. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCIICHHE €r0 3HAYECHUS, IPUMEHECHHUE OINPENCIUTENS I PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWH. PellleHne NpUKIAaIHBIX 3aJad C MOMOIIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VccinegoBaHue MOCTPOEHHONM MOAENU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpaBEHCTB. lIprMeHeHHe ypaBHEHHMII U HEPABEHCTB K PEUICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3lIMyHbIX 00JIacTell HayKu U peasibHOMU
YKU3HU.

DOyHkuuu U rpapuku

OyHkus, crnocoObl 3amanus (yHKIuMM. B3auMHO 0O0paTHblEe (YHKIMH.
Kommnosumms pynkiuii. I'paduk  QyHkimu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOmacth ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKUIUMU. MaKCUMyMbl U MUHHUMYMBI
¢ynxun. Hanbonpliee 1 HauMeHblllee 3HaYeHHs] PYHKIIMUA Ha IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U I€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIMU OOpaTHOMN
CTENIEHU C HATypaJIbHBIM IT0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs ypaBHEHU.

TpuroHomerprueckass OKPYKHOCTb, OIPEAECIECHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCHMOCTM B pEAJbHBIX MPOLECCAX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauvaja MmaTeMaTH4ecKOro aHajaim3a

ITocmenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4ECKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHSI MAaTEMAaTHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas ¥ reoMeTpruueckas mporpeccuu. beckoneyHo yObiBaromas
reoMmerpuueckas nporpeccusi. CyMMa 0€CKOHEYHO YyOBIBAIOIIEH reOMETPUUYECKON
IPOrpecchui. JIMHEVHBIN U SKCITOHEHIMAIBHBIN poCcT. Yncio e. @opmyia CI0KHBIX
poLEeHTOB. lcnosb30BaHWE TPOrpeccHH U PELICHUS peajbHbIX 3a1ad
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOYKH pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIIOB JUISl PELICHHWS HEPABEHCTB. l[IprMeHEeHHe CBOWCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3sBoaHble QyHKIUU. OnpeneneHne, reOMeTpUIECKui U
buznyecKuil CMBIC MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[TpousBogubie  anmemeHTapHbix  ¢GyHkiuil.  [IpousBognass ~ cyMMbl,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOX€eCTBO, ONEpalMy HaJ MHOXECTBAMHU W HX CBOMCTBA. JlMarpammel
Ounnepa—Benna. [lpumeHeHHe TEOPETHMKO-MHOXKECTBEHHOTO — ammapara  Juis
ONMCAHUs PEAJbHBIX IPOLECCOB M SBIICHUM, NPU PEIIEHUM 3a1ad U3 APYTHX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yuciaa v BIYMCICHUSA

HatypaneHbie u nensie yucia. I[IpumeHenne npru3HakoB AECIUMOCTH ILIEJIBIX
yucen, Haubonpmui oOmui aenurens (manee — HOJl) u HamMenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkiauaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKass (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudmMerndyeckue omnepanuu ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUMHATHOM IIOCKOCTH.
®opmyna Myapa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs (PU3UYECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa W COBOKYNHOCTb YpPaBHEHHA W HEPaBEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbBHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHMM C  TMOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpPaBeHCTB.

OCHOBHBIE METOJIbI  PELIEHUS IMOKAa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



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

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuueckue oOpa3bl ypaBHCHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonp3oBanue rpadukoB (yHKUMH I8 HCCIEIOBaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUHW 3aad U3 JIPYTrUx Y4eOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHAJIM3a

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

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIyUIIero pelieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs Ipolecca,
3aJlaHHOTO (HOPMYJIION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuUH. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

WNuTterpai. I'eomerpuuecknit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyie Hetorona-JleiOuuna.

[TpumeHeHre uWHTErpaja s HAXOXKICHUS IUIOMAAECH IUJIOCKUX (QUIyp U
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEeHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TMPOIECCOB C€ MOMOLIbI0 U depeHIInanibHbIX
YPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUJaIOIIEerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO  4JIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpakJaHCKOTo oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBATh C COIMAJbHBIMA HWHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHMCKUX MAaTEMATUKOB U POCCUMCKONM MAaT€MaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHUKEHUW B JAPYrUX HayKax, TEXHOJOrusAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTHUUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HayKM U JEATEJIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOUAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyKI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusnvyeckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHE 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOTo 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHME IIEHHOCTH TPYJAOJIIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeli mnpodeccnrt W peann30BBIBATH COOCTBEHHBIC JKU3HCHHBIE TIUIAHBI,



TOTOBHOCTh HM  CIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH KYJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpenpl, IJIaHUPOBAHWE IIOCTYNKOB W OIICHKH HMX BO3MOXKHBIX
MOCJICICTBUIN JIJI OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHMMaHUE
MaTeMaTHYECKOM HayKH KakK c(]epbl 4YeIoBEeUeCKOW MesATEebHOCTH, 3TaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypol Kak CpEICTBOM TO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HUCCIEIOBATEIbCKYIO JESATEIbHOCTh
WHJIMBUIYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe J1eiiCTBUS

ba3oBble jornueckue aeiicTBU:

BBISIBIIATh M XapaKTEPH30BaTh CYIICCTBEHHBIC MPH3HAKHM MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHI, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHsI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A,

BOCIIPUHUMATh,  (OpMyJIHpoBaTh M TPEOOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBIIAITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUIX, MpEIaraTb KPUTCPUU JIsI
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHYKTUBHBIX YMO3AKJIIOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIHCTBA MATEMATHUECKUX YTBEPKICHUI
(mpsiMBIE W OT MPOTUBHOTO), BEICTPAUBATh aPTYMEHTAIMIO, TIPUBOIUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKIACHUS U BHIBOJIbI;

BBIOMpaTh cmoco0 pemnieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BBHIOMpATh HauOoJiee TMOAXOAAINMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITIOJIB30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CaMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00bEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXI1y 00bEeKTaMU, SIBJICHUSMU, IIPOLECCAMU;

CaMOCTOATENBLHO (POPMYJIMPOBATH OOOOIIEHUS M BBIBOJBI MO PE3yJibTaTam
OpOBEAEHHOIO  HAONIONEHHUS, HWCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE Pa3BUTHE IPOLIECCA, A TAKKE BbIABUIATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBIABJIATh AeUIMTH MHPOPMAILINK, TaHHBIX, HEOOXOAUMBIX I OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMpaTh MH(POPMAIINIO U3 UCTOYHUKOB PA3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYypHUpOBaTh HMH(OpMAINIO, MPEACTABISIThL €€ B pas3luyHbIX (dopmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (HOPMYIHPOBATH CY>KACHUSI B COOTBETCTBUU C YCIOBUSMU U
HEeasIMU  OOLIEHUS, SICHO, TOYHO, I'PAMOTHO BBIPAKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aJauH,
KOMMEHTHPOBATH MOJYYEHHBIN pe3yJIbTarT;

B X0/ 00CYXXJIeHUS 3aJaBaThb BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYKIEHUS C CYXKICHHSIMU IPYTUX YYACTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me€ M CXOACTBO MO3UILMUN, B KOPPEKTHOU (opme
(dbopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA



Camoopranusanus:

COCTaBJISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pElICHUs ¢
YYETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBHOM  peduieKCuM  Kak  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0aMu CcaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pEIICHHs
MaTeMaTU4YECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUTH KOPPEKTHUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, JaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH PUYUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eAITEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboThl TpU pEHIeHUH YYEOHBIX 3a7a4, NPUHUMATh II€JIb COBMECTHOMU
NeSATETbHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIbl pabOT, JOrOBapuBaThCs, OOCYXKIaTh TMPOIECC UM pe3yJbTaT pPaboOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNMOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMbD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JACHCTBHS C JPYTMMHM 4YJIEHAMU KOMAaH[Ibl, OLICHHBATH
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy obOyuyenuss B 10 kuacce oOydaromuiics MHOJYYUT CIEIYIOIINE
npeIMEeTHbIe Pe3yJbTaThl MO OTAEIbHBIM TeMaM paboyeil mporpammbl yueOHOTO
Kypca «Anredpa u Hauajla MaTEMaTUYECKOTO aHATIU3ay:

Yuciia ¥ BBIYUCTICHUSA:

cBOOOJIHO OIEpPUPOBaTh MOHATUSMU: pallMOHAIbHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXECTBA
PAlMOHAIIBHBIX U IEMCTBUTENIBHBIX YUCET, MOAYJIb JEHCTBUTEIBHOTO YUCIA;

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

MPUMEHSTH MPUOTKEHHBIC BBIYUCIICHUS, TIpaBUiIa OKPYTICHUS, TPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CcBOOOJIHO OMEpUPOBATHh TMOHATHUEM: CTENEHb C IIeJIbIM IOKa3aTeseM,
UCIIOJIb30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

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

CBOOOJIHO OIEPUPOBATH MOHATHUEM: CTEIIEHb C PALlMOHAIBHBIM [TOKA3aTEIIEM;

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

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHI'€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, AQPKKOCHUHYC W apKTaHI'€HC YHCIIOBOTO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPABHEHUS U YPABHEHUSA-CIIECICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
pAalMOHAJIBHBIX YPaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOOIHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSATH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

cBOOOIHO ONEpUpOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIA Ul PEIICHHUS] CUCTEMBbl JIMHEWHBIX YpPaBHEHUWU,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
MCCIIEA0BAaTh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEWCTBHM C KOpHSIMHU Il MpeoOpa3zoBaHUs
BBIPAKECHU,

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

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;

cBOOOIHO OMNEpPUPOBATh MOHATUSMHU: HPPALMOHANBHBIE, MOKa3aTelbHbIE U
Jorapu(pMuUecKre ypaBHEHUS, HAXOJAUTh UX PEUICHHS C TIOMOIIBI0 PAaBHOCHIBHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA POBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GopMyIIbl Il TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPUYECKOE YpaBHEHUE,
OPUMEHATh  HEOOXOAMMBbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C MCIIOJIb30BAHUEM allllapara ajareopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILHS, CIIOCOOBI 3a/1aHusl (QyHKLUH,
B3aUMHO 0OpaTHble (QPYHKIUHU, KOMHOO3ULMUSA (QyHKUMNA, rpaduk QyHKOUH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEPUPOBATh MOHATUSAMU: OOJACTH OIpPENEICHUS] U MHOXXECTBO
3HaYeHUHN PyHKINHU, HYJIH PYHKIHMH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJibllee M HauMEHblIee 3HaueHWe (YyHKIUH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMHU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpaguk KOpHs N-Oi CTeneHW Kak (DYHKIUH OOpaTHOM CTENEHU C
HaTypaJIbHbIM I0OKa3aTeJeM;

ONEpUPOBATh TOHATUSAMU: JIMHEHWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE MCCIIE0BAaHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKAa3aTellbHAs U JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA M rpaMKH, HCHOJb30BaTh MX TpapUKH AJs PELICHUS
YPaBHEHUH;

CcBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OTpeJieieHHe TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YyHKUMA JJI1  MCCIENOBAaHUA TPOLECCOB H
3aBUCUMOCTEH MpHU pElIeHUH 3a/lady U3 JPYTuX y4eOHBIX MPEIMETOB M peallbHON
KU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIasi reoMeTpruuecKasl Iporpeccusi, TMHEHHbIN U
HKCMOHEHLIUATIBHBIA POCT, (OpMYJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCIIOJI30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3a4ad IPUKIATHOIO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEZIOBATEIbHOCTEH, MOHOTOHHBIE W OTpPaHMYEHHBIC IOCJIEI0BATEILHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OINEpUpPOBaTh IOHATUSIMHU: HENpPEPbIBHbIE (PYHKLUMU, TOYKHU
pa3pbiBa rpaduka QpyHKINK, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOMIHO OIEpHpOBaTh MOHATHEM: (YHKIUS, HEMpEpbIBHAS Ha OTpPE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH 17151 peLIeHMs 3a/1a4;

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

BBIUUCIISTH MPOU3BOJHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO W KOMIIO3UIIUU
IByX (hYHKIUH, 3HATH IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

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

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUHU 3a]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

cBOOOMHO OIEpPHpPOBATh TMOHATHUSMU: OIpENeTeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, JOKA3aTeIbCTBO, PABHOCHIIHHBIC
YpaBHEHHUS U HEPABEHCTBA.

K konmy oOyuenus B11 kjacce oOyd4aroumuiics TMOMYYUT CIIETYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hayajia MaTeMaTHYECKOTO aHATN3ay:

Yucsia v BBIYMCJICHUSA:

CBOOOIHO OMNEpUpOBaTh TMOHATUSIMHU: HATypalbHOE U LEJO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIETUMOCTHU
uenbix yucen, HOJl 1 HOK HaTypalibHBIX 4Mcen sl pelIeHus 3a1ay, IPUMEHSTh
anroput™m EBkina;

CBOOOMHO OMEpHUpPOBATh TMOHITHEM OCTaTKa [0 MOJMIYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B PA3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOIHO OINEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METHIECKHE ONepalii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PABHOCHUJIBHBIX MIEPEXO/IOB;

OCYUIECTBJISATh OTOOpP KOpPHEM TpU PpEIIEHUH TPUTOHOMETPUYECKOTO
YpaBHEHUS;

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

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
JorapupMUUYECKUX YPABHEHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHHUS W  HEPaBEHCTBA,
coAepKalye MOIYJIA U TapaMeTpPBhI;

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

MOJICNIMPOBATh peajbHbIE CHUTYyallMM Ha S3bIKE ainreOpbl, COCTABISATH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M HX CHUCTEMbI IO YCIOBHUIO 33/a4H,
UCCIIEIOBATh TMOCTPOEHHBIE MOJEIM C MCIOJB30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH OJTYUYECHHBIN PE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
MCCJICIOBAHUS 1 CBOMCTB KOMIO3UIIMU ABYX (DYHKITHIA;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB  Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHkmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCJICAOBAHUS peabHbIX
ITPOIIECCOB.

Hauasa MmaTeMaTH4eCKOI0 aHAJIM3A:

WCITIOJI30BATh MPOU3BOIHYIO JIJIST UCCIEOBAHUS (DYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMH HEMPEPHIBHOU Ha
OTpE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO Ui HAXOXKJICHHUS HAWIy4YIIEro pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COUHAIbHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHOro (Gopmyion wim
rpaduKom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIIEMEHTAPHBIX (YHKUMNA U BBIYHUCISATH
uHTerpan no popmysne Horotona-JIeliOnua;

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

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIE COI[HAIBHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCTBaMU MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumeHoBaHuepasaejioB U
TEeMIIPOrpaMMBbl

MHOX€ECTBO 1€CTBUTEIBHBIX
yucesn. MHOTO4JIeHBI.
PanmonansHbie ypaBHEHHS U
HEPaBEHCTBA.
CucreMblUTMHENHBIXYpaBHEHUI
Apudmernueckuii KOpeHb N-0it
CTEIEHHU.
UppanmonanbubieypaBHEHUS

[TokazarenbHasspyHKITHS.
[TokazarenbHbICypaBHEHUS

KoanuecTBouacos

Bcero

24

15

10

KonTposbHbIepadoThI

IIpakTnyeckuepadoTHI

JJIeKTPOHHbIE

(ungposbie)
o0pa3oBaTe/ibHbIepeCypChl

JlorapudmuueckasGyHKIHS.
JlorapudmuueckueypaBHEHUs

TpI/IFOHOMeTpI/I‘leCKI/I CBBIPAXKCHUA

U ypaBHEHUS

[TocrnenoBarensHOCTH U
HpOrpecCHu

18

22

10

HenpepriBHbleyHKINH.
IIpousBoaHas

Oyukuun 1 rpaguku. CreneHHas

(GyHKIUS C LIeTBIM [TOKa3aTeaeM

[ToBTOpenue, 06001IeHNE,
cUCTEMaTU3alMsA3HaHUI

20

12




OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

136

10



11 KJIACC

KounyecTBOo4YacoB JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u
n/m | TeMNpOrpamMMbl Bcero KonrTpoabubiepadorol  IIpakTHuecknepadoThbl (undpossie)
o0pa3oBaTeIbHbIEPECYPChI
1 HUccnenosanue Q)yHKqu”I C 29 1
MIOMOIIBIO TIPOU3BOTHON
2 [TepBooOpa3Hast U HHTETpAI 12 1
['padyiky TPUTOHOMETPHUYECKHIX
3 byukuii. Tpuronomerpuueckue 14 1
HEPABCHCTBA
HppanuoHaibHbIe,
4 MOKa3aTeNIbHbIC U 24 1
JOrapu(pMHUECKUEC HEPABEHCTBA
5 KomMrnekcHpieuncia 10
6 HatypanbHble u ienbpiequnciia 10
Cuctembl parmoHaIbHBIX,
-, UppaIMOHATLHBIX 12 1
NoKa3aTeIbHbIX U
JOTapU(PMHUECKUX YpaBHEHUIN
8 3amaun ¢ mapaMeTpamMu 16 1
9 [ToBTOpEHwue, o606meHvI/Ie, 16 2
CUCTeMAaTH3aIMI3HAHU]
OBIIEE KOJIMYECTBO YACOB I10 136 10 0
I[MTPOI'PAMME







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne KoaunvecTBouacos
Temaypoxka JdaTranzydeHnus
n/n Bcero KonTposbHbiepadoThI
1 MHOXeCTBO, onepaluu HajJ MHOKECTBAMH U HX 1
CBOICTBa
2 JuarpammMeiDitniepa-Benna 1
3 [IpuMeHeHne TeOpeTUKO-MHOKECTBEHHOTO arapara 1
JUTSI pellieHus 3a/1a4
Panmonansublie yncia. OObIKHOBEHHBIE U
4 JeCATUIHbIE IpOOH, MPOLIEHTHI, 0ECKOHEYHBIE 1
MePUOANYECKHE Ipodu
Panmonansublie yncia. OObIKHOBEHHBIE U
5 JECATUYHBIC IPOOH, TPOLICHTHI, 0ECKOHCUHBIS 1
MepUOANYECKHEe Ipoou
6 [Tpumenenue apobeii U MPOIEHTOB I PEeIICHUs 1
MPUKJIAHBIX 3a/1a4
; [Ipumenenue apobeii U NPOLEHTOB I PEIIeHUs 1
MPUKJIATHBIX 3a/1a4
8 JerictBurensHble yncna. PanronanbHbie U 1
HppalMOHAIIbHBIE YHCIIa
9 ApudmeTrrueckue onepanuu ¢ 1eHCTBUTEIbHBIMU 1
YuCIaMu
10 Moaynb A€HCTBUTEIBHOTO YUCTIA U €0 CBOMCTBA 1
11 [TpubnmxEHHBIE BBIYUCIICHUS, TIPABUIIA OKPYTIICHHUSI, 1

IMPpUKHUIAKA U OLCHKA pC3yJIbTaTa BBIYHCIICHHUI




OCHOBHBIE METO/IbI PEILICHUS LIEIBIX U IPOOHO-

12 palMOHAIbHBIX YPABHECHUN U HEPABEHCTB

13 OCHOBHBIE METO/BI PELIECHUS LIENBIX U IPOOHO-
paloHaIbHBIX YPABHEHUM U HEPABEHCTB

14 OCHOBHBIE METO/bI PELLIEHUS LIEIbIX U IPOOHO-
palMOHAIbHBIX YPABHECHUN U HEPABEHCTB
MHoOrowieHsl OT OAHON NepeMEHHOU. [lenenue

15 MHOTI'O4JIEHA HA MHOT'OYJIEH C OCTaTKOM.
Teopemabesy

16 MHoro4seHsl ¢ nensiMu Kodddunrentamu. Teopema
Buera

17 PemennecucreMinMHEHHBIXYpAaBHEHUI

18 PemennecncreMiIMHEMHBIXY paBHEHU I
Matpuna CUCTEMBI JINHENHBIX YPAaBHEHUM.

19 Ornpenenurens MaTPUILLI 2X2, €r0 TEOMETPUIECKUN
CMBICJ U CBOMCTBA; BBIYUCIIEHUE €r0 3HAYCHMUSI

20 Onpenenurens MaTpuLpl 2X2, €ro reOMETPUIECKUI
CMBICJI U CBOMCTBA; BBIUMCIIEHUE €TI0 3HAYCHUS

21 [Ipumenenue onpeaenuTens sl pelieHns CUCTEMbI
JIMHEWHBIX YPaBHEHUN

99 Pemenne npukiaaHpIX 3aa4 ¢ TOMOIIBI CUCTEMBbI
JIMHEWHBIX YPaBHEHUN

93 Pemenne npukiaaHbIX 3aa4 ¢ TOMOIIBI CUCTEMBbI
JIMHEUHBIX YpaBHEHUN

24 KonTponbhas pabota: "PannonanbHble ypaBHEHUS U
HepaBeHcTBa. CHCTEMbUIMHEHHBIXYpaBHEHUI"

o5 @Oynk1us, crocoObl 3aganus GyHKIH. B3anmHo

oOpatubie pyHkimu. KommozunmsidyHKInii




I'paduk Qyakmmuu. dnemMeHTapHBIC TPEOOpaA3OBaAHUS

26 .
rpadukoB QyHKITHI
OO6nactp ornpeeneHuss © MHOKECTBO 3HAUCHHI

27 ¢ynkuuu. Hynmu ¢pynkumu. [IpomexyTku 3HaK
MOCTOSIHCTBA

98 Yéruble 1 HeuéTHble QyHKUMU. [Ieprnoanueckue
¢byskuuu. [IpoMexyTKUMOHOTOHHOCTH()YHKIIUH

29 MaxkcumyMbl 1 MUHUMYMBI (GyHKIMU. Hanbonbiee
Y HauMeHbIllee 3HaueHne (PyHKIMN Ha IPOMEXYTKE

30 JluneliHas, KBaIpaTU4HAs U TPOOHO-TUHEHHAS
byHKIIUN

31 DneMeHTapHOE UcCciel0BaHUE U IOCTPOEHUE
rpadukoB 3TuX QpyHKIUN

39 DneMeHTapHOe UCCIIeIOBaHUE U TIOCTPOCHUE
rpadukoB 3TuX QpyHKINN

33 Crenensb ¢ nensM nokasarenem. bunom Hetorona

34 CreneHns ¢ nenbM nokasareneM. bunom Hetotona

35 CrenenHast GyHKIUS C HATYPAJILHBIM U LIETBIM
nokasaresnem. E€cBoiicTBa u rpaduk

36 KonrtponsHas pabdora: "Crenennas ¢pynkuus. Eé
cBoMcTBa U rpaduk"

37 Apudmernueckuit KOpeHb HaTYpaJIbHON CTENEHU U
€ro CBOMCTBA

38 ApudmeTrueckuil KOpeHb HaTypaIbHON CTETIEHU U
€ro CBOMCTBA

39 IIpeoOpa3oBaHus YUCIOBBIX BHIPAXKEHUH,
COJIep KAIIUX CTENEHH U KOPHU

40 [IpeoOpazoBaHus YHCIOBBIX BHIPAKCHUH,




COACpIKAIINX CTCIICHU U KOPHU

[IpeoOpa3oBaHUs YHCIOBBIX BBIPAXKEHUIH,

H COJIEprKaIlMX CTENIEHU U KOPHU

42 Uppanmonansuble ypaBHeHUsS. OCHOBHBIE METO/IbI
pelIeHUs UPPALMOHATIBHBIX YPaBHEHUI

43 WppanmonanbHblie ypaBHeHNs. OCHOBHbBIE METObI
peLIeHNs UPPALMOHATIBHBIX YPaBHEHUI

44 Uppanumonansuble ypaBHeHUs. OCHOBHBIE METO/IbI
pelIeHNs UPPALMOHATIBHBIX YPaBHEHUI

45 PaBHOCUIIBHBIE TIEpEXObI B PELHICHUH
UppalMOHANILHBIX YpaBHEHUI

46 PaBHOCUIIBHBIE IEPEXObI B PELLICHUU
UpPPpaLMOHATIbHBIX YpaBHEHUI

47 PaBHOCUIIBHBIE TIEPEXObI B PELHICHUH
UpPpalMOHATIbHBIX YpaBHEHUI

48 PaBHOCUIIBHBIE TIEPEXObI B PELHICHUH
UppalMOHATILHBIX YpaBHEHUI
CaoiicTBa 1 rpa@uK KOpHS N-O CTENIEHU KaK

49 GbyHKIHH 00OpaTHON CTEMEHU C HATypaJbHBIM
MOoKa3areieM
CBoiicTBa u rpaduk KOpHS N-0if CTENEHN Kak

50 GbyHKIHH 00OpaTHON CTENEHU C HATypalbHBIM
MOoKa3areieM

51 KonTtponbHas padora: "CpolicTBa 1 rpaguk KOpHs N-
oil crenenu. MppannoHaibHbleypaBHEHUS "

59 CreneHsb ¢ palluOHATBLHBIM [TOKa3aTeIeM U €€
CBOMCTBA

53 Cremnens ¢ palliOHATBHBIM MMOKa3aTeIeM H €€




CBOMCTBA

CreneHs ¢ paluOHAJIBHBIM IIOKA3aTCJIEM U eé

54 . 1
CBOHCTBa

55 [TokazatenbHas GyHKIMSA, €€ CBOWCTBA U rpaduk 1

56 Hcnonp3oBanue rpaduka GyHKIUN A5 PEHICHUS 1
YpaBHEHUU

57 Hcnonb3oBanue rpaduxa QyHKIUM 1)1 pELICHUs 1
YpaBHEHUI

58 [TokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI 1
peleHusl MoKa3aTelbHbIX YpaBHEHHH

59 [TokazarenbHble ypaBHEeHUS. OCHOBHBIE METO/IbI 1
pelIeHHsI TOKa3aTeNbHBIX YPaBHEHHH

50 IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE METO/IbI 1
peleHusl MoKa3aTeNbHbIX YpaBHEHHH

61 Konrponsnas padora: "[lokazarensHast QyHKIHS. 1
[lokazaTenbHble ypaBHEHUA"

62 Jlorapudmuncna. CoiicTBanorapudma 1

63 Jlorapudmuncna. CoiicTBanorapudma 1

64 Jlorapudmuncna. CoiictBanorapudma 1

65 JlecATUUHBIE U HaTypaJlbHbIETOrapu(pMbl 1

66 JlecATUYHBIE U HaTypaIbHBIETIOTapU(PMBI 1

67 IIpeoOpa3oBaHueBbIpaskeHU, 1
COJIePIKALIUXITIOrapHUPMBbI

68 [IpeobpazoBaHNEBBIPAKECHH, 1
coZlep KaMXJI0Tapu(pMbl

69 [IpeobpazoBaHMEBBIPAKECHH, 1

coJiepKauxiaorapumol




70

Jlorapudmuueckas pyHKuus, €€ CBOUCTBA U TpauK

71 Jlorapudmuueckas GyHKIUs, €€ CBOHCTBA U rpaduk

79 Hcnonp3oBanue rpaduka GyHKIUM 111 PELICHUS
YpaBHEHUI

73 Hcnonp3oBanue rpaduka QyHKINH U1 peIICHUS
YpaBHEHUU

74 Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE METO/IbI
pelieHus JorapuMUIecKux ypaBHEHHMA

75 Jlorapudmuaeckue ypaBHeHUss. OCHOBHBIE METOIBI
pelieHus JorapuMUIEcKux ypaBHEHHHA

76 Jlorapudmudeckue ypaBHeHUsS. OCHOBHBIC METOIBI
pereHust JorapuPMHUUECKUX ypaBHEHUN

77 PaBHOCUIIBHBIE TIEPEXObI B PELHICHUH
norapu()MUYECKUX ypaBHEHUI

78 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
norapu()MUYECKUX ypaBHEHUI

79 Kontponbnas padota: "Jlorapudpmudeckas GyHKIHS.
Jlorapudmuueckue ypaBHeHus"

80 Cunyc, KOCHHYC, TAHT'€HC M KOTaHT'€HC YHCIOBOTO
apryMeHTa

81 Cunyc, KOCHHYC, TAHT€HC M KOTAaHT€HC YHCIIOBOTO
apryMeHTa

82 APpKCHHYC, apKKOCHHYC ¥ apKTaHT€HC YHCIIOBOTO
apryMeHTa

83 APKCHHYC, apKKOCUHYC U apKTaHT€HC YUCIIOBOT'O
apryMeHTa

84 Tpuronomerpuveckast OKpy>KHOCTB, OIIPEICIICHHIE

TPUTOHOMETPUYECKHUX (QYHKIUI YUCIOBOTO




aprymeHTa

Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPEJICIICHHE

85 TPUTOHOMETPUUYECKUX (PYHKIUN YUCIOBOTO 1
apryMeHTa
86 OCHOBHBIETPUTOHOMETPUUECKUEPOPMYJIBI 1
87 OCHOBHBIETPUTOHOMETPUYECKUEPOPMYJTBI 1
88 OCHOBHBIETPUTOHOMETPUUECKUEPOPMYJIBI 1
89 OCHOBHBIETPUTOHOMETPUYECKUEPOPMYJTBI 1
90 [IpeoOpazoBaHHETPUTOHOMETPHUYECKUXBBIPAKCHHU I 1
91 [IpeoOpa3oBaHUETPUTOHOMETPHUCCKUXBBIPAKCHHIM 1
92 [IpeobpazoBaHHETPUTOHOMETPHUUECKUXBBIPAKCHHU I 1
93 [IpeoOpa3oBaHUETPUTOHOMETPHUCCKUXBBIPAKCHHIM 1
94 PemennerpuronomeTpuyeCcKuXypaBHEH UM 1
95 PemennerpuronoMeTpu4ecKUXypaBHEHUN 1
96 PemenneTpuroHoMeTpuiIeCKIXypaBHEHUN 1
97 PemienneTpuroHoMeTpuYECKUXypaBHEHU I 1
98 PemenneTpuroHoMeTpuIeCKUXypaBHEHNUN 1
99 PemienneTpuroHoMeTpuYECKUXypaBHEHU I 1
100 PemenneTpuroHoMeTpuIeCKUXypaBHEHNUN 1
101 KonTponbnas pabota: "Tpuronomerpuueckue 1
BBIPKEHUS M TPUTOHOMETPUYECKHE YpaBHEHUS"
ITocneoBaTeIEHOCTH, CIIOCOOBI 3aaHus
102 nocaenoBarenbHocTell. MeTo1 MaTeMaTHIecKOn 1
WHIYKIIUU
MOHOTOHHBIE B OTPaHUYCHHBIC
103 ocJIeI0BaTeIbHOCTH. MicTopust aHanm3a 6€CKOHETHO 1

MaJIbIX




104

Apudmernueckasmnporpeccus

105 ['eomerpuueckasmporpeccus

106 BeckoHeuHOyObIBaIOIIASTEOMETPHUYECKASTIPOTPECCHUS

107 Cymma OecKOHEYHO YOBIBAIOIICH FeOMETPHUSCKON 1
porpeccuu

108 JIMHEeNHBIN 1 SKCTIOHEHIIMAIbHBIA pocT. HucIo e. 1
®dopmyiia CII0KHBIX IPOLIEHTOB

109 JIMHENHBIN ¥ SKCIOHEHUUAIIbHBIN pocT. Yuco e. 1
dopmyJia CIOKHBIX IPOLIEHTOB

110 Vcnonb30BaHue NPOrpeccuu i peLieHus 1
peanbHBIX 3324 IPUKIIAHOTO XapaKTepa

111 Kontponbnas padota: "[locinenoBareabHOCTH U 1
nporpeccun”

112 HenpepbiBHBIE QYHKINN U UX CBOICTBA 1

113 Touka pa3pbiBa. AcUMITOTHI TpaduKoOB PyHKIUH 1

114 CaoiicTBa (yHKIMI HETIPEPHIBHBIX HA OTPE3Ke 1

115 CBoiicTBa (yHKIMI HETIPEPBIBHBIX Ha OTPE3KE 1

116 Meroa MHTEPBAJIOB JUIsl PELICHUS HEPABEHCTB 1

117 MeTto MHTEpPBAJIOB [UIsl PEIIEHNS HEPABEHCTB 1

118 MeTto MHTEpPBAJIOB [UIsl PEIICHNS HEPABEHCTB 1

119 [IpumeHeHne CBOMCTB HENPEPHIBHBIX (QYHKIUHN 115 1
pereHwus 3a1a9

120 [TpumMeHeHHne CBOWCTB HEMTPEPBHIBHBIX (YHKINHN IS 1
peleHus 3a1au

121 [lepBas u BTOpasi NpoU3BOAHbBIE PYHKIINH 1

122 Onpenenenue, reoMeTPUIECKUICMBICITIPOU3BOIHOM

123 Onpenenenne, GPU3NIECKUNACMBICITIPON3BOIHON




124 VYpaBHeHHE KacaTenbHOU K TpaguKy GyHKIUN 1
125 VYpaBHeHUe KacaTeIbHOU K rpaduKy (yHKITHMH 1
126 [Tpon3BoHBICIIEMEHTAPHBIX PYHKITHI 1
127 [Tpon3BoHBICIIEMEHTAPHBIX PYHKITHI 1
128 [Tpou3BomHast CyMMBI, IPOU3BEICHHS, YACTHOTO 1
KOMITO3UIIUHU (PYHKITUIA
129 [Tpon3BoaHast CyMMBI, IPOU3BEACHHS, YACTHOTO U 1
KOMITO3UIIUU (YHKITHIA
130 [Tpou3BoHast CyMMBI, IPOU3BECHHS, YACTHOTO H 1
KOMIIO3UIIUU (PYHKIIUI
131 Konrponbnaspabora: "[IponsBoanas" 1 1
132 [ToBTOpenue, 0000MIeHNE, CUCTEMATH3AIMS 3HAHUI: 1
"VpaBHenus"
133 [ToBTOpenue, 0000IICHNE, CUCTEMATH3AIMSI 3HAHUI: 1
"®yHkuun"
134 HroroBasikoHTposibHasgpaboTa
135 HTorosasikoHTposbHasspaboTa
136 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3AIUI3HAHUN
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

No KoanuecTBouacoB
Temaypoka JdaTranzydyeHnus
n/n Bceero KonTposbHbiepadoThI

1 IIpuMeHeHre MpOU3BOJHON K UCCIIEI0BAHUIO 1
($yHKUIMH HA MOHOTOHHOCTB U OKCTPEMYMBI

5 IIpuMeHeHne MpOU3BOJHOM K UCCIIEI0BAHUIO 1
GyHKIMI HA MOHOTOHHOCTh M 9KCTPEMYMBI

3 [Ipumenenue npou3BOIHON K UCCIIET0BAHUIO 1
(GyHKIMI HA MOHOTOHHOCTb M 3KCTPEMYMBbI

4 [IpuMeHeHre POU3BOJHON K UCCIIEI0BAHUIO 1
(GyHKIMI HA MOHOTOHHOCTb M 3KCTPEMYMBbI

5 [IpuMeHeHre pOU3BOJHON K UCCIIEI0BAHUIO 1
(byHKIMI HA MOHOTOHHOCTh M 9KCTPEMYMBI

6 [Ipumenenue npou3BOIHON K HCCIIET0BAHUIO 1
(GyHKIMI HA MOHOTOHHOCTb U 3KCTPEMYMBbI

7 HaxosxneHne HanOobIIero 1 HAMMEHBIIETO 1
3HauEHUs HEMPEPBHIBHON (PYHKIIMM HA OTPE3Ke

3 Haxosxnenne HanOobIIero 1 HAMMEHBIIETO 1
3HA4YEeHUs HEMPEPbIBHON (PYHKIMHU HA OTpE3Ke

9 Haxoxnaenne HaubobIIero 1 HAUMEHBILIETO 1
3HauEHUs HENPEPHIBHON (PYHKIIMM HA OTPE3Ke

10 HaxosxneHne HanOobIIero 1 HAMMEHBIIETO 1
3HA4YeHUs HEMPEPbIBHON (PYHKIIUHU HA OTpE3Ke

1 Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 1
3HAYeHUs HEMPEPbIBHON (PYHKIIUHU HA OTpE3Ke

12 Haxoxnenre HanbobIero 1 HAMMEHbIIEr o 1

3HAYEHUS HEMPEPHIBHOM (PyHKIINK HA OTpe3Ke




[IpumeneHre npou3BOIHOM [l HAXOKACHUS

13 HaWJIy4llIero peleHys B NPUKIaAHbIX 3aa4ax

14 [IprumeHeHre npou3BOIHOM [l HAXOKIACHUS
HaWJIY4IIero pelieHus B MPUKIAAHBIX 3a/a4ax
[IpuMeHeHne MpoOU3BOIHOM ISl ONpeeIeHUS

15 CKOPOCTH U YCKOPEHUS IIpoLecca, 3aJaHHOI0
dbopmyIioit wim rpagukoM
[IpuMeHeHne MpoOU3BOIHOM ISl ONpeIeIeHUs

16 CKOPOCTH U YCKOPEHUS IIpoLecca, 3aJaHHOTO
dbopmyoii unu rpadpukom

17 Kommozunusadyskumii

18 KomnozunusdyHkiuit

19 Kommozunusadyskumii

20 ['eomeTpuyeckue 00pa3bl ypaBHEHUN Ha
KOOPAMHATHOM IIOCKOCTH

21 ['eomeTpuyeckue 06pa3bl ypaBHEHUN Ha
KOOPJIMHATHOM MJIOCKOCTH

99 Kontponbnas padota: "UccnenoBanue GyHKIMMA ¢
MTOMOIIIBIO TTPOU3BOAHON"

93 [TepBooOpazHas,
OCHOBHOECBOWCTBONEPBOOOPA3HBIX

24 [TepBooOpazHbIe deMEHTAPHBIX QYHKITUH.
[TpaBuna Hax0Xk1eHUSI IEPBOOOPA3HBIX

o5 [TepBooOpazHbIe AeMEHTapHBIX (QYHKIIHA.
[IpaBuna HaXOXACHUS TIEPBOOOPA3HBIX

26 Hurerpain. I'eoMeTpuyecKuiiCMbICIMHTErPAJIA

97 Brraucnenue onpenen€éHHOro HHTErpaia 1mno

dbopmyne Herotona-Jleitoaua




Beruncrenue onpeenéHHOro MHTErpaa 1o

28
dbopmyne Herotona-JleitoHua

29 [Ipumenenne nHTErpaia 1 HaXOXKIACHUS
IUIOINAACH TUIOCKUX (UTYp

30 [TpuMeHeHne MHTErpaa A HaXOXKAECHUS
00BEMOB reOMETPUYECKHX TEI

31 [TpumepsipemenniinnddepeHnnanbHIXypaBHEHUN

MMEpPBIpEICHUN N HUHUAJIbHBIXYPAaBHEHUN

32 [Tpumepsipere epe e
MaremaTrueckoe MOJEINPOBAHUE PEaJIbHbBIX

33 MIPOIIECCOB € MOMOIIBIO AU PepeHIINATEHBIX
ypaBHEHUU

34 KonTponsHas padora: "[lepBoobpazHas u
uHTerpan”

35 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U
rpaduku

36 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U
rpaduxu

37 Tpuronomerpuueckue QyHKIMH, UX CBOWCTBA U
rpaduxu

38 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U
rpaduxu

39 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U
rpaduxu

40 OT60p KOpHEN TPUTOHOMETPUUECKHX YPAaBHEHUH C
MIOMOIIBIO TPUTOHOMETPUIECKOH OKPYKHOCTH

41 OT100p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUH C
MOMOIIBIO TPUTOHOMETPUYECKOH OKPYKHOCTH

42 OT60p KOpHEHN TPUTOHOMETPUUECKHX YPAaBHEHUH C




[IOMOIIbIO TPUTOHOMETPUUECKON OKPYKHOCTHU

OT60p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C

43 MOMOIIBIO TPUTOHOMETPUYECKOH OKPYKHOCTH L

44 PemennerpuroHoMeTpUYECKUXHEPABEHCTB 1

45 PemieHneTpuroHOMETpUYECKUXHEPABEHCTB 1

46 PemennerpuroHoMeTpUYECKUXHEPABEHCTB 1

47 PemieHneTpuroHOMETpUYECKUXHEPABEHCTB 1
Kontponbnas pabora: "I'paduxu

48 TPUTOHOMETPHUECKUX (PYHKITHIHA. 1
TpuronomerpuyeckueHepaBeHcTBa"

49 OCHOBHBIE METO/IbI pEILIEHUS T0KA3aTEeIbHBIX 1
HEPaBEHCTB

50 OCHOBHBIEC METO/IbI PEIICHUS TOKA3aTEIbHBIX 1
HEPaBEHCTB

51 OCHOBHBIE METO/1bI PEeLLICHHs TOKa3aTENbHbIX 1
HEPaBEHCTB

59 OCHOBHBIE METO/IbI pEeIIEHUS TOKA3aTEeIbHBIX 1
HEPaBEHCTB

53 OcHOBHBIE METO/IbI PEILIEHUs JTOrapu(PMUIECKUX 1
HEPaBEHCTB

54 OCHOBHBIE METO/IbI pelIeHUs JJorapu(PMUIECKUX 1
HEPaBEHCTB

55 OcHOBHBIE METO/IbI PELLIEHNUs Jorapu(PMUIECKUX 1
HEPaBEHCTB

56 OCHOBHBIEC METO/IBI PEIICHUS JIOTapU(PMUIECKUX 1
HEPaBEHCTB

57 OcCHOBHBIE METO/BI PELLIEHUS UPPALMOHATIBHBIX 1




HEPABEHCTB

OcCHOBHBIE MCTOABI pCHICHUA UPPALIMOHATIbHBIX

58
HEPABEHCTB

59 OCHOBHBIE METO/IbI PEILICHUS] UPPALMOHATBHBIX
HEPaBEHCTB

60 OcCHOBHBIE METO/IbI PELLIEHUS UPPALMOHATIBHBIX
HEPABEHCTB

61 I'padrueckue MeTo bl pEeLICHNs UPPALMOHATIBHBIX
YpaBHEHU I

62 ['paduueckue MeTO bl PELICHUs UPPALMOHATIBHBIX
ypaBHEHUU

63 I'paduueckue MeTob! pereHus: NoKa3aTeIbHbIX
YpaBHEHU I

64 I'paduueckue MeTO/ bl pELIeHUs TOKA3aTeNbHbIX
HEPABEHCTB

65 I'paduueckue MeTobl perIeHus
JorapupMHUUECKUX ypaBHEHUIN

66 I'padmnueckue metozs! penieHus
norapu(MUUECKIX HEPABEHCTB

67 I'paduueckue MeTObI perIeHus
J0rapupMHUECKUX HEPABEHCTB

68 I'padrueckue MeTOIbI peLIeHNs TOKa3aTeNbHbIX U
Jorapu(pMHUUECKUX ypaBHEHUI

69 ['padmyeckue METOABI pelIeHHs TOKA3aTeIbHBIX U
Jorapu(pMHUUECKUX YpaBHEHHM

70 I'padmueckue MeToIbl pelieHHs TOKa3aTeIbHbIX U
JorapupMHUUECKUX HEPABEHCTB

71 ['padmyeckue METOABI peLIeHHs TOKA3aTeIbHBIX U




norapupMHUECKUX HEPABEHCTB

KontposnbHas pabora: "UppanroHaibHbIe,

72 NoKa3aTesbHbIE U JIoTapuMuieckue 1
HepaBeHcTBa"
KomruiekcHbie uncia. Anredbpandeckas u

73 TPUTOHOMETpUYECKast (POPMBI 3aITUCH 1
KOMIUIEKCHOT'O YHCIIa
KomruiekcHbie uncia. Anredbpandeckas u

74 TPUTOHOMETpUYECKast (DOPMBI 3aITUCH 1
KOMIUIEKCHOTO YHCIIa

75 Apudmerndeckre onepanu ¢ KOMILTICKCHBIMU 1
YHCIIaMH

76 ApudmeTnueckue onepanuu ¢ KOMILIEKCHBIMH 1
YHCIIaMH

77 N300paxeHne KOMIJIEKCHBIX YHCeT Ha 1
KOOPJMHATHOM TIIOCKOCTU

78 N306pakeHne KOMIJIEKCHBIX YHCE Ha 1
KOOPAWHATHOM IIOCKOCTH

79 ®opmyna Myaspa. Kopuu N-oii ctenenu u3 1
KOMIUIEKCHOTO YHClIa

80 ®opmyna Myaspa. Kopau n-oii crenenu us 1
KOMILJIEKCHOT'O YHCIIa

81 [TpuMeHeHre KOMIUIEKCHBIX YUCET TS PEIICHHS 1
(GU3NIECKUX U TEOMETPHUYECKHX 33124

82 KontponbsHaspabora: "KomruiekcHbieuucna' 1

83 HatypasbHble ¥ Ieaplednciia 1

84 HarypanbHble 1 nensleunciia 1

85 [IprMeHeHrne NpU3HAKOB JETUMOCTH LIEJIBIX YUCEN 1




86

HpI/IMeHeHI/Ie MMPHU3HAKOB JCJIMMOCTHU LECJIBIX YUCCII

HpI/IMeHCHI/IC IIPU3HAKOB ACIIMMOCTH LEJIbIX YHUCCII:

87 HO/l u HOK

88 [TprMeHeHre NPU3HAKOB JIEIMMOCTH LIEIIbIX YHCE:
HOJ/l n HOK

89 [IpumeHeHne MpU3HAKOB AETUMOCTHU LENBIX YUCEI:
OCTaTKH 110 MOAYJIIO

90 [TprMeHeHne NPU3HAKOB JIEIMMOCTH LIEIIbIX YHCEN:
OCTaTKH 110 MOAYJIO
[TprMeHeHrEe NPU3HAKOB JIEIMMOCTH LIEIIbIX YUCEN:

91 anroput™ EBKimaa Juist perenus 3a1ad B LesIbiX
quciaax

92 KonTtposnpnas pabdora: "Teopust nenbix yncen”

93 Cucrema U COBOKYITHOCTh YPaBHEHUH.
PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-CIIEICTBUS

94 Cucrtema U COBOKYITHOCTh YPaBHEHUH.
PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-CIIEICTBUS

95 OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEM pallMOHAJIbHBIX YPABHEHUHN

96 OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEW MPPAaLlMOHAJIBHBIX YPAaBHEHUN

97 OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH ITOKA3aTEIbHBIX YPABHEHUM

08 OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEM MOKa3aTeIbHbIX YPABHEHUN

99 OCHOBHBIE METO/IBI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(pMUUIECKUX YpaBHEHUI

100 OCHOBHBIEC METOJIBI PEIICHHS CUCTEM U




COBOKYITHOCTEH JIOTapu(PMUIECKUX YPaBHEHUI

[TpuMeHeHne cucTeM K peIIeHUI0 MaTeMaTHYECKUX
3ajia4 U 33/1a4 U3 pa3IM4HbIX 001acTel HayKu U

101 peanbHON )KU3HU, HHTEPIIPETAIUS ITOJTyYEeHHBIX
pe3ybTaToB
[TpuMeHeHHe cucTeM K pelIeHUI0 MaTeMaTUYEeCKIX

102 3ajiay M 3a]1a4 U3 Pa3In4HbIX 00JIacTel HAyKU U
peanbHON )KU3HU, HHTEPIIPETAIUS TTOJTyYEeHHBIX
pe3ysbTaToB
[TprMeHeHNEe HEpaBEHCTB K PELICHUIO

103 MaTeMaTHUYECKUX 3aJa4 1 3a/1a4 U3 Pa3IMYHbIX
o0racTeil HayKu U peanbHOMN KU3HH,
MHTEPIpETaNrs NOTYYCHHBIX Pe3yJIbTaTOB
KonTponbhas pabota: "CructeMbl paliluOHaIbHBIX,

104 HUPPALMOHATILHBIX ITOKA3aTEIbHBIX U
jorapupMUUECKUX ypaBHEHU"

105 PanyonaneHbIEypaBHEHMS C TApaMeTpaMu

106 PannonanbHbIEHEpAaBEHCTBA C TapaMeTpaMu

107 PanmnonaneHbIECHCTEMBI C TApaMETpaMu

108 WppanmonansHbie ypaBHEHHUS, HEPAaBEHCTBA C
napameTpamu

109 HppanmoHanbHbIECHCTEMBI ¢ TApaMETPAMHU

110 [loxa3aTenpHBIC YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [loka3zarenpHbplECUCTEMBI C TAPAMETPAMHU

112 Jlorapudmuueckue ypaBHEHHs, HEPABEHCTBA C
napameTpamu

113 JlorapudmuueckrecucTemMsl ¢ mapaMmeTpaMu




114

TpuronomeTpuyecKueypaBHEHUs C HapaMeTpaMu

115 TpuronomeTprudecKUEHEPABEHCTBA C TTapaMeTpaMu

116 TpUroHOMETPUYECKUECUCTEMBI C ITapaMeTpaMu
[TocTpoenue u ucciae0BaHNe MaTEMaTHYECKIX

117 MOJIEJIEH PEAIBHBIX CUTYALMM C IIOMOLIBIO
YPaBHEHUH € ITapamMeTpamu
[TocTpoeHue u uccneaoBaHne MaTeMaTUYECKUX

118 MOJIeJIeH peaIbHBIX CUTYAIMi C ITOMOIIIBIO CHCTEM
YPaBHEHUH ¢ ITapamMeTpamu
[TocTpoeHue u uccneaoBaHne MaTeMaTUYECKUX

119 MoJieJIel peallbHbIX CUTYallUi C TOMOIIBIO CUCTEM
YpaBHEHHUI ¢ TapaMeTpaMu

120 KonTponpHas padora: "3amgauu ¢ mapamerpamu’

121 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs
3HaHui: "YpaBHeHus"

122 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3alUs
3HaHMU: "YpaBHeHu"

123 [ToBTOpeHnue, 06061IeHNE, cUCTEeMaTH3alus
3HaHuii: "YpaBHeHus. CucreMblypaBHEHUN"

124 [ToBTOpeHue, 06001IeHNE, CUCTEeMaTH3AIUS
3Hanui: "HepaBeHncrsa"

125 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUS
3HaHui: "HepaseHncrsa"

126 [ToBTOpenue, 060061IeHNE, CUCTEMaTH3aUs
3HaHuil: "HepaBencrsa"

127 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHui: "lIponsBoaHas u €€ npuMeHeHue"

128 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS




3Hanuii: "lIponsBoaHas u €€ npumeHenue"

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS

129 - ) 1
3Hanuii: "lIponsBoaHas u €€ npuMeHenue"

130 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHui: "MHTErpan u ero npumeHenue"

131 [ToBTOpeHnue, 06001IeHNE, CHCTEMATH3aIUS 1
3HaHui: "OyHkun"

132 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHui: "OyHkun"

133 [ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 AL 1
3HaHui: "@OyHknun"

134 HroropasikoHTposibHasgpadoTa

135 HroroBaskoHTpoIpHasspadboTa

136 [ToBTOpeHue, 0600IIeHNE, CHCTeMAaTU3AUSI3HAHHIA

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Maremarnka: anredpa v Hadajga MaTeMaTHIECKOTO aHAIN3a, TEOMETPHS.
Anrebpa v HavaJla MaTeMaTHYecKoro ananusa, 11 kimace/ Hukonsckuit C.M.,
[ToranoB M.K., PemernukoB H.H. u apyrue, AkiimonepHoe o011ecTBO
«3natensctBO «IIpocBenieHre»

Marematuka: anredpa u Hayajga MaTEMaTHYECKOTO aHallu3a, TeoMeTpusi. Anredpa
1 Hayaja ananm3a, 10 knacce/ Hukonsckuit C.M., Iloranos M K., PemeTrankos

"nn

H.H. u npyrue, Akunonepnoe obmectso "MU3narensctBo "[IpocBenienue"".

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






