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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hayajla MaTeMaTHYECKOIO aHaIU3a» SBISIETCA
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMMe€ CpeJHEro ooiero oOpa3oBaHMS,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
U3YyYEHUS BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C IPYrol CTOPOHBI, (hopMHpYET
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0yUYarolUXCcs Ha YPOBHE, HEOOXOIMMOM
JUIsL OCBOEHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaromiuecs OBJIAJEBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KOTopas (OpMyIHpyeT CBOU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY Ul YCIEUIHOIO OBJAJCHUS 3aKOHAMU (PU3UKHU, XUMUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX MHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh MX MJS JAlTbHEWIEro oOpa3oBaHUsS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpsl M MaTEeMaTHYECKOro aHali3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPXKACHHUS C TIOMOINBIO MHAYKIIMH U PAcCy’KIaTh JIEAYKTUBHO, MCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIICHUE.

B xone uzyuenus yueGHOro kypca «Aunredpa M Hayalla MaTeMaTH4YE€CKOTO
aHanM3a» 00ydYaroIuecs IMONyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJIENICH PEeaJbHbIX CUTYAalUH,
UHTEpPIPETallUd  TOJYYEHHBIX  pPEUICHWH, 3HAKOMSTCA C  [pUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B IMpHUpOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

YyeOHblld Kypc 00JaJaeT 3HAYUTENbHBIM BOCIHUTATENIbHBIM MOTEHIIMAIIOM,
KOTOPBI peanmu3yercss Kak uepe3 Yy4eOHbId MaTepuaj, CHOCOOCTBYIOIINN
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NESTENIbHOCTH, TpeOyIolel MPOJOJKUTEbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTU H OTBETCTBEHHOCTH 32 TIIOJYYCHHBIN
pe3yibTar.

B ocHoBe MeTomuku oOydeHus] anreOpe W HavajlaM MaTeMaTHYeCKOTO
aHaJln3a JICKUT ACSITebHOCTHBIN NPUHIUI 00yUYEHHUS.

B crpyktype yueOHOro Kkypca «Anredbpa M Hadajga MaTeMaTH4YE€CKOrO
aHallM3a» BBIICTIEHBI CISAYIONINE COJAepKATeIIbHO-MEeTOANUecKre TuHuM: «Yncna
U BBIYUCIICHU», «DyHKINUU U Tpadukuy, «YpaBHEHUS U HEpPaBeHCTBa», «Havama
MaTeMaTHYeCKOro aHanusa», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE



COJIEPKATENbHO-METOANUECKUE JIMHUM HU3Yy4alOTCsl Ha MPOTSHDKEHUU JABYX JIET
oOy4eHHs Ha YpPOBHE CpeIHEro oOImero oO0pa3oBaHUs, €CTECTBEHHO JIOTOJIHSS
JpyT JIpyra W MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W pa3zjienaMu. J[aHHBIHI
y4eOHBI KypC SBIISIETCS HMHTETPAaTUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
coJlep)KaHUEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEeMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEeMaTHYECKUM ammapaTroM, y HUX MOCJe0BaTeIbHO (hopMuUpyercs u
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyl0 MOJIeJb peaJbHOM
CUTYallUH, PUMEHATh 3HAHUS, MOJyYSHHbIEC TTPU U3YYEHUH Y4eOHOro Kypca, JJis
peIIeHUs] CAaMOCTOSITENTFHO CHOPMYITMPOBAHHON MAaTeMaTUYECKON 3a7aud, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKas: JUHUS «YKcia U BBIYMCICHUS) 3aBEpIIACT
(GbopMHUpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE OBbLIO
HayaToO Ha YPOBHE OCHOBHOTrO 00111eT0 00pa3zoBanus. Ha ypoBHe cpeaHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAemnsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoOHATbHBIX BBIUMCICHHUN, BKJIIOYAIOMINUX B CEOS MCIOIB30BAHUE Pa3THMUHBIX
dopM 3amucu 4yMciaa, YMEHUE JeNaThb NPUKUJKY, BBIIOJHATH MNPUOIMKEHHBIE
BBIUMCJICHUS], OLIEHUBATh YHUCIIOBBIE BBIpaXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYyYalolIMMCS MHOXKECTBAa HATypaibHBIX, IEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puYecKue 3aJaud U ONepaluu: JeJeHHE Haleno,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXECTBE LEJbIX 4YHUCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICYCHUE KOPHSA HATYPaJbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapss mocnenoBaTenbHOMY paCIIMPEHUIO Kpyra HCIOJIb3YEMbIX YHUCEN U
3HaKOMCTBY C BO3MOXXHOCTSMU MX NMPUMEHEHHS Ul PELICHUS Pa3iMyuHBbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaKk HayKH W € POJiH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MUpa, IMIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3AIHSI.

Jluaust «YpaBHEHHUS W HEPABEHCTBA» peajM3yeTcs Ha MPOTSHKEHHH BCETO
oOyueHusi Ha ypOBHE CpeIHEero oOmiero oOpa3oBaHus, MOCKOJIbKY B KaXKJIOM
pasnene IlporpaMMbl MpEeayCMOTPEHO pEIIeHHWE COOTBETCTBYIONMX 3a1ad. B
pesynprare oOydJarmuecss OBIAJAEBAIOT PA3IMYHBIMH METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPpalMOHAIbHBIX, IOKAa3aTeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX ypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajady,
colepkamx mnapametpol. [lodydeHHbIE yMEHHS HIMPOKO HCHOJIb3YIOTCS MpPH
UCCIIeIOBaHNH (DYHKIUI C TIOMOIIBIO MPOU3BOTHOM, TPU PEHICHUH TPHUKIAJIHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HaUMEHBIINX 3HAYeHUH (PyHKLIUU.
Jlannast copep:karenbHasi TUHUS BKIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTtel 1o  (Qopmyrnam, mpeoOpa3oBaHus  PalUOHAIBHBIX,
UppAMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKXKE BBIPAXKEHUI,
coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps u3yudeHuio anreOpandeckoro
MaTepuasa NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AITOPUTMUYECKOIO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyXlieHuid,  paboTbl C  CHMBOJBHBIMH  (QOopMaMu,  MPEICTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. Anre0Opa
npemyaraeT 3(PQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIJIAIHO JEMOHCTPUPYET CBOU BO3MOXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeToIMueckass JUHUS «DyHKIUM U TpaduKu» TECHO
neperseTaeTcs ¢ APYIMMH JIMHUSAMHU y4e0OHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3yUEHNs MaTepurana. M3yuenue creneHHoun,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUMU NJs1 pelleHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pElICHUEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHMUMAaHHE
yaensercss (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOPMyJIaMU 3aBUCHMOCTH MEXKIY
pa3NMYHBIMM BEJIMYMHAMH, MCCIIEOBATh TMOJYyYEHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Matepuan 3Toi coaep:KaTeTbHON TUHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJISIOIIMX BbIpAXaThb 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznuyHoil dopme: aHaTUTHYECKOU, Tpaduueckor u cioBecHOW. Ero m3yudenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMHUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHUMA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHalin3a» IO3BOJISIET
CYILIECTBEHHO PaCIIMPHUTh KPyrI KaK MaTeMaTHYECKHX, TaK W MPUKJIAJHBIX 3a/ad,
JIOCTYIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (QYHKIMHA, OMpEeAeNsaTh HMX HauOOJbIIMNE W HAUMEHBIIUE
3HAUEHHUS, BBIYUCIATH MIIOMAAu (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHHMsl TmpolueccoB. JlaHHas coaepkareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJENEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHEe B MPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-O)KOHOMHUYECKHX, 3aJladyax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTH4E€CKOTO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPakTHOTO, (OPMAIBHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHHUH pPAClO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE W UCKyccTBe. OOyuarouiyecst y3Ha[T O



BBIJIAIONIUXCSI PE3ysIbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOUYECKast TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4eCKoW JOTuku. TeopeTuko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIONINN BCE pa3feibl
MaTeMaTUKH H e¢ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIC MAaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [losTomy BaxkHO 1aTh
BO3MOXKHOCTh O0y4aromeMmycss IMOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €T0 ISl BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKH CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OIpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIILICHUS
00y4JaroIuxcs, TMO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHYCCKUX
npaBui, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreObpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIHPOBAHUS, KOTOpPHIE MPU3BaHbI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peatbHBIX
CUTYyaIlMi, WCCIACAOBAHMS O3THX MOJEIEH C TOMOIIBIO afmapaTa aireOpbl |
MaTEMaTU4YeCKOT0 aHajii3a, WHTEPIPETAMH TOJYyYCHHBIX pe3yabTaToB. Takue
3aJlaHUs BIUIETCHBI B KAKIIBIN U3 Pa3fIesioB MPOTPaMMBI, IIOCKOJIbKY BECh MaTepHall
y4eOHOTr0 Kypca IIMPOKO HCIIOJIB3YeTCs I pelieHus] MPUKIaaHbX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaxXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATh  MPOOJIEMY.
JesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIIeCCe U3YyUEHHUs BCeX TeM y4eOHOTO Kypca «Anredpa u Hadasna
MaTeMaTUYECKOTO aHATN3a.

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



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yucsaa 1 BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JAPOOH, IPOIICHTHI,
OeckoHEUHbIe mepuoanueckue Jpoodu. [lpuMeHeHue npodel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U peabHOM KU3HU.

[eWictBuTenpHble yucia. PanuoHanbHBIE W UPpALMOHAIBHBIE YHCIIA.
ApudmMernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MOIyJb
JEWCTBUTEIBLHOIO YHCIIa U €ro cBoicTBa. [IpubnmxE€HHbIC BBIYMCICHUS, TTPaBUIIa
OKpYIJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYHCICHUM.

Crenenb ¢ wmenasiM  nokazareneM. buHom HeroTtona. Hcnons3oBaHue
noAXOsAIEH (GOPMBI 3aIMUCH JECHCTBUTENBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajIbHON CTEIIEHH B €T0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM IIOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa jnorapupma. JleciTuuHblE W HATypaJIbHbIE
JorapupMsl.

CuHyc, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCJIOBOI0 apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT€HC YKCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHMSI M ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pellIeHUE HEPABEHCTRBA.

OCHOBHBIE METO/IbI PEIICHUS MENBIX U APOOHO-PAIIMOHATBHBIX YPaBHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleleHue MHOrowieHa Ha
MHOTO4JIEeH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
ko3 unmenramu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAKEHUM, COACPIKAIINX CTEIICHU U KOPHHU.

WpparmonaibHbie ypaBHEHHS. OcCHOBHBIE METOJIbI penieHus
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS MOKa3aTEIbHbIX

YpaBHEHUM.
[IpeoOpa3zoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHHUSI. OcHOBHBIC METOJIbI penieHus

Jorapu(pMUYECKUX ypaBHEHHI.
OcHOBHBIE TPUTOHOMETPHUUECKHUE bopMyTIBL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellIeHre TPUroHOMETPUYECKUX YPaBHEHUM.



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuua CUCTEMBI JIMHEMHBIX
ypaBHeHMIl. OnpenenuTenab MaTpuilbl 2X2, €ro TeOMETPUYECKUN CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, IPUMEHEHUE ONPENETUTENS JUIsl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWI. PellleHHe NpHUKIAgHBIX 334a4 C I[MOMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. lccinegoBaHue MOCTPOEHHONM MOAEIU C
ITIOMOIIBIO MATPHI] U ONIPEIEITUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHMII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady M3 pa3IMyHbIX 00JIacTell HayKu U peaibHOMU
KU3HU.

DOyHkuHuu U rpadpuku

OyHkus, crnocoObl 3aaaHus (QyHKouu. B3auMHO o00patHble (QyHKIUU.
Kommnosumms yskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIMA.

OO6macth ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkmum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 Heu€THBIe pyHKUMU. [lepuoanueckue
¢bynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKUIUMU. MaKCUMyMbl U MUHHUMYMBI
¢ysnxun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaJpaTH4yHas U JAPOOHO-IMHEHHass (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast GpyHKIMS ¢ HATYpaJbHBIM U 1EJbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUUA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadpukoB GyHKUUNA sl peLICHUs] ypaBHEHUH.

TpuroHomeTpuyeckas OKPYKHOCTb, OIpPENEIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

OYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBJICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauyana MaTeMaTH4ecKOro aHajaim3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUs ITOCJICAOBATEIbLHOCTEH. MeTon
MaTeMaTU4eCKON WHIYKLUU. MOHOTOHHBIE U OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. MCTOpHsST BO3HUKHOBEHHS MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas ¥ reoMeTpruuecKas rmporpeccuu. beckoneyHo yObiBaromas
reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reOMEeTpUUECKOM
MPOTrpeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBIN POCT. Yucno e. @opmyiia CI0KHBIX
npoueHTOB. Mcronb30BaHWE MPOTPeccCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKJIATHOTO XapaKTepa.



HempepriBHbIe (GYyHKIIMM W WX CBOMCTBA. TOUYkM paspbiBa. ACHUMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUIsl PELICHHMs HEpaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUH 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIUU. Onpenenenne, reOMeTpUIeCKuil u
buznyecKuii CMBICI MPOU3BOIHON. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBogubie  smemeHTapHbiX  ¢yHknuil.  I[IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UIINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanuy HaJX MHOXECTBAMHU W KX CBOMCTBA. JlMarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPU PELMICHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JIOKA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie n nensie yucia. IIpumeHeHne npru3HakoB AECIUMOCTH LIEJIBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbiiee oOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1ist pemeHus
3a/1ay B LENbIX YHCIIAX.

Kommnekcuble uucia. AnreOpavueckas M TpUTOHOMETpUYeckas (OpMbI
3allCU KOMIUIEKCHOTO 4YHcia. ApudMeTHdyecKkue Omnepalnud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHHe KOMIUIEKCHBIX YHCENI Ha KOOPAUHATHOM IIOCKOCTH.
®opmyna Myapa. KopHu n-oii creneHu U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs1 PEIICHHs] (PU3NUECKUX U TEOMETPUUECKUX 3a/1ay.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHUW W HEPABEHCTB. PaBHOCHUIIbHBIE
CUCTEMBI U CHUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHM C  TOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTHU. PellieHne TpUuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS I[OKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHNS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpaLMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[Ipumenenne  ypaBHEHMM, CHCTEM W  HEPABEHCTB K  DPEIICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyUYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHkIUA. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPaBEHCTB Ha KOOPJIMHATHOM TUIOCKOCTH.

TpuronomeTrpuyeckue QGyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METO/bI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPH PEUICHUW 3a7ady U3 JPYTrux yY4eOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauana MaTeMaTH4eCKOro aHAJIM3a

[TpumeHeHre MpOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxzaenue  HauOoJbIIEro W HAaUMEHBIIETO0  3HAYEHUU
HEIMpPEePbIBHON (YHKLMU HA OTPE3KE.

[IpumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIyUIIero peHieHus B
NPUKIAJAHBIX 3aJadax, JUIsl OIpPEACIICHHs CKOPOCTM M YCKOPEHHs Mpouecca,
3aJIaHHOTO (HOPMYJIION WU TPaPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxaeHus nepBooOpa3HbIX.

WNuterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruucnenue
omnpenenéHHoro uurerpaia mno ¢popmysie Hetorona-JleiOuuna.

[TpumeHeHne uMHTErpaja s HaXOXKJIEHHUS IUIOIIafe MIoCcKuxX ¢Guryp u
00BEMOB T€OMETPUYECKHUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOLIBI0  auddepeHIanIbHbIX
YpPaBHEHUM.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIU3A»
(YIJIYBJEHHBIA YPOBEHb)

HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxIaHCKOr0 BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO  WICHA  POCCHUUCKOro  OOIecTBa,  MPEACTaBICHHE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SIBJCHUH,
poLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMY 1 HA3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUNCKON TpakIaHCKOW MICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTHXKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B APYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUA HAayKM M JEATeIbHOCThIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOUAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEIICHHUH, pacCyXI€HU, BOCIPUUMUYUBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh, yMEHHUS TMPUMEHSATH MaTeMAaTUYECKHe 3HAHUSA B
HWHTEpecax 3JI0pPOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAHHWE, COATAHCUPOBAHHBIA PEKUM 3aHITHUH U
OTIIbIXa, PEryJsipHas (U3UYecKasi aKTUBHOCThH), (PHU3NYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM A€STEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccnrt W peann30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,



TOTOBHOCTh ¥ CIIOCOOHOCTh K  MaTreéMaTH4eCKOMy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, IOHUMAaHUE BJIUSHUS
COI[MATIbHO-IKOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpelbl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMAaTHYeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYIIKOB M OIICHKM HUX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHUMAaHUE
MaTeMaTHYECKOW HayKd Kak cdepbl 4YeIoBEYECKOM IeATEeNbHOCTH, 3TaloB €&
pPa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJCTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JAESTEIbHOCTh
MHJIMBUIYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aeiicTBU:

BBISIBIISAIT M XapaKTEPU30BaTh CYIIECTBEHHbIE MPHU3HAKH MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUM, YCTAHABIMBATh CYIIIECTBEHHBIN MPU3HAK KiIacCU(UKaIUH,
OCHOBaHMSI 1711 0000ILIEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOIMMOIO aHAJIN3a;

BOCIIpUHUMATh,  (opMylIupoBaTh U MOPeoOpa3oBBIBaTh  CYXKIACHHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEYU;

JenaTb BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTHKH, JI€IyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUM
(IpsiMbl€ U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXJACHHUS U BHIBOJIbI;

BBIOMpaTh Crnoco0 penieHus ydeOHOW 3agauu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMA ¢ y4ETOM
CaMOCTOATENIbHO BBIIEJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpPEUHE,  MPoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3Y, apPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTo 00BEKTa, SIBJIICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEKTaMU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENbHO (POPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJibTaTam
NPOBENEHHOTO  HAOJMIOJIEHUs, UCCIIEIOBAaHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE TMPOIECCa, a TAaKKe BbIIBUraTh
IIPEATIOIOKEHNS O €T0 PAa3BUTHUN B HOBBIX YCJIOBHSIX.

Pabora c nnopmanmueii:

BBISIBJIATH A€(UUNTHI UHPOpPMALIMU, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1au;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3JIUYHBIX THUIIOB, aHAJIU3HPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpPUPOBAaTh MH(POPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (PopMmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATH HaAEKHOCTD uHbOopMauu 1o CaMOCTOSATEIIBHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
eI MU OOLIEHUSs, SICHO, TOYHO, I'PAMOTHO BBIPAKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJauH,
KOMMEHTHUPOBATH MOJTYyYEHHBIN pE3yJIbTAT;

B X0/ 00CYyXXJIeHHUs 3aJaBaThb BOIPOCHI MO CYLIECTBY OOCYXI1aeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAIEJICHHbIE Ha IOHUCK
pEILIEHHUs], COMOCTABJISATh CBOU CYXKICHUS C CYXKICHHSIMU IPYTMX YYACTHUKOB
nuainora, oOHapy>KMBaTh Pa3jM4Me€ M CXOICTBO MO3UIMUN, B KOPPEKTHOU (opme
(bopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEHN ay TUTOPHUHU.



PeryasiTuBHbIe YHHBepCcAJbHbIE YUeOHbIE TelCTBUS

Camoopranuzanms:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1a4, BRIOUPATh CIIOCOO pEIeHUs C
y4E€TOM UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOJKHOCTEH, apTyMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOPMAITUH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHBIN HHTEJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENBHON  pedIeKCMM KaK  OCO3HAHMSI
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJIbTAaTOB, BIAICThH
criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yibTara pelieHHUs
MaTeMaTHUECKOH 3aa4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYThH IIPH PEUICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATEIBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHATH PUYUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUST PE3YNIhTATOB JICSITEIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eSITEJIbHOCTD:

MOHUMATh M MCIOJIH30BaTh MPEUMYIECTBA KOMAHIHON M WHIUBHUAYaIbHOM
paboThl TpU pEHIeHUH YYEOHBIX 3a7a4, NPUHUMATh I€JIb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHM3AIIMI0O COBMECTHOW pPabOThI, pacrpeneisTh
BUIbI pabOT, JOrOBapuUBaThCs, OOCYXKIaTh TMPOLECC M pe3yJbTaT pPadOTHI,
000011aTh MHEHUS HECKOJILKUX JIFOIENH;

y4acTBOBaTh B TPyNMOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabdOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UI€HAMH KOMAaHIbI, OIICHHBATH
KauyeCcTBO CBOET0 BKJAJa B OOIIMHA MPOAYKT MO KPUTEPUAM, CPOPMYITHPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBUSI.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuyenuss B 10 kiaacce oOydaromuiics MOJYYUT CIEIYIOIINE
NpEeIMETHbIE PE3yJbTAaThl MO OTACIbHBIM T€MaM paboyell MmporpaMmbl y4eOHOTO
Kypca «Anredpa u Hauyajla MaTEMaTUYECKOTO aHATU3ay:

Yucia ¥ BIYMCICHHSA:

cBOOOIHO OIEpPUPOBaTh MOHATUSMU: pallMOHAIbHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXECTBA
palMOHANBHBIX U IEUCTBUTENIbHBIX YHUCEI, MOYJIb TEHCTBUTEIBLHOTO YHCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl PEIIeHUs NPUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEAIbHOM KU3HU;



IPUMEHSATH NPUOIKEHHBIE BBIYUCIICHUS, TTPaBUIIa OKPYTICHUS, TPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;

CBOOOJHO ONEPHUPOBATH MOHATHEM: CTENEHb C LEJbIM I[OKa3aTeleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (POPMY 3aMUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLICHUS
IIPaKTUYECKUX 3a]1a4 U NIPEICTaBICHUS JAHHBIX;

cBOOOHO OIEpPUPOBaTh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypaTbHOMN
CTEIICHH;

CBOOO/IHO OIIEPUPOBATH MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOO/IHO OIEpPUpPOBaTh MOHATHUAMU: JIOTAapU(PM UHCIa, JECATHUUHBIE U
HaTypaJIbHbIE JIOTapUPMBL;

CBOOOJHO ONEPUPOBATh MOHATUSIMHU: CHHYC, KOCHUHYC, TAHT€HC, KOTaHTE€HC
YUCIIOBOTO apTyMEHTa;

OIEpUPOBaTh MOHATUAMU: APKCUHYC, APKKOCUHYC W apKTAaHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHHS U HEPaABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHIATHSIMHU: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPABHEHUS U YPABHEHUS-CIIECICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATHh pPAa3IMYHbIE METOJbl pEIICHUs pPAlMOHAIBHBIX U JpPOOHO-
pallMOHAIBHBIX yPAaBHEHUM, NIPUMEHATH METOJ HWHTEPBAJIOB I PEIICHUs
HEPABEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: MHOTOYJIEH OT OJHOW MNEpPEeMEHHOM,
MHOTOYJIEH ¢ IedbIMH KOo3(p(dULIUEeHTaMH, KOPHM MHOTrOYJIeHa, HIPUMEHAThH
JIeJICHME MHOT'OYJIEHAa HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUISl peLIeHus 3a/1ay;

CBOOOJHO OMNEPHPOBATH TMOHATHUSAMHU: CHUCTEMA JIMHEWHBIX YpaBHEHUIA,
MaTpula, ONPEACIUTENb MATPULI 2 X 2 W €ro TEOMETPUYECKHN CMBICI,
WCIIOJIB30BaTh CBOMCTBA ONpENENuTeNs 2 X 2 I BBIYMCIEHUS €ro 3HAYCHUS,
IPUMEHATh ONPENEIUTENN JUIsl PEIIEHUs CUCTEMbl JIMHEWHBIX YpaBHEHUH,
MOJENUPOBATh PEAIBHBIE CUTYAlMU C MOMOILIBIO CUCTEMBI JIUHEHHBIX YPABHEHUH,
MCCIIE0BATh IMOCTPOEHHBIE MOJEIH C IMOMOUIBIO MaTpHI] U OINpEeaeIUTENEH,
WHTEPIIPETUPOBATH MTOJYUYEHHBIN pe3yJIbTarT;

WCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMH Il TNpeoOpa3oBaHMs
BBIPAKCHU;

BBITNIOJIHATH MPE0OPa30BaHUs YHCIIOBBIX BBIPAXKEHUH, COJEPIKAIIUX CTEHEHH C
PalMOHAJIBHBIM [TOKA3aTEeJIEM;

UCIIO0JIb30BaTh CBOMCTBA norapupmMoB TUISt npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKECHUM;



cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPpAIHMOHATbHBIC, MOKAa3aTelbHbIE U
JorapuMHuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYILECTBIISAS IPOBEPKY KOPHEW;

MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYJIbI ISl IpeoOpa30BaHUs
TPUTOHOMETPUUECKUX BhIPAKEHUMH;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATH HEOOXOoAuMble (OpPMYNbl Uil  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPABHEHUMH;

MOJICJIUPOBATh peajbHbIE CHUTyallUM Ha S3bIKE anreOpbl, COCTABISTH
BBIPDOKEHUSI, YpaBHEHHs, HEPaBEHCTBA IO YCIOBUIO 3a7add, MCCIEI0BATh
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAaHUEM alllapaTa aiareopsbl.

DOyHkuuu U rpapuku:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKLHS, CIIOCOOBI 3a/1aHusl (QyHKLUH,
B3aMMHO O0OpaTHble (QYHKIUH, KoMMo3uius GyHKUMA, Tpadux QyHKIUY,
BBIIIOJIHATDH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpaduKoB PyHKIUH;

CBOOOJHO OIEPUPOBATH MOHATUSIMH: OOJACTh OMPEEICHUS U MHOXKECTBO
3HaYeHUH QPyHKINUU, HYTH QYHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOIHO OINEpUPOBaTh MOHATHSIMM: UETHbIE M HEUYETHbIE (yHKUUH,
nepuoanueckue (QPyHKIUHU, TPOMEKYTKA MOHOTOHHOCTH (PYHKIIMH, MAaKCUMYMBbI U
MUHUMYMBl (pyHKIMM, HamOoJbllee M HAWMMEHbIIEE 3HauYeHUE (YHKIUU Ha
IPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajlbHBIM U
LENbIM [OKa3zaTeiaeM, rpapuK CTENEeHHOW (PYHKIHMHM C HATypaJbHbIM U LEJIbIM
nokasaresieM, rpaduk KOpHS N-Od CTEMeHW Kak (QyHKIHH OOpaTHOM CTENEHU C
HaTypaJibHBIM MOKa3aTeJeM;

ONEepUpOBaTh MOHATUSAMU: JIMHEHHAs, KBaApaTUyHas MU JPOOHO-IUHEIHas
(GYHKIUH, BBITIOJIHATE 3JIEMEHTApPHOE UCCIIEA0BaHUE U IOCTPOCHUE UX TPaPUKOB;

cBOOOIHO ONEpUpOBaTh MOHATHSMM: IOKazaTeiabHas U Jorapupmudeckas
(GyHKLIMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHHUI;

CBOOOJHO OMNEPUPOBATH MOHSTUSIMHU: TPUTOHOMETPUYECKAS OKPYKHOCTD,
oTpesieNieHue TPUTOHOMETPUUECKUX (QYHKIUI YMCIOBOTO apryMEHTa;

UCIIONB30BaTh rpaduku GyHKIUN Ui HMCCIEAOBaHUS TMPOIECCOB H
3aBUCUMOCTEH MpH PElIeHUH 3aJlay U3 APYruX y4EeOHBIX MPEIMETOB U pealbHON
YKU3HH, BbIpaXXaTh (OpMyIaMHu 3aBUCUMOCTU MEXKIy BEJIMYNHAMU;

Hauaja mareMaTH4ecKOro aHAJIM3a:

cBOOOIHO ONEpUPOBATh MOHATUSAMU: apuMeThyeckas U TeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIIasi TeOMETpUUECKasi MPOTPeCcCus, TMHEHHBIA U



AKCIIOHEHITUATLHBIN POCT, (JOpMyJia CIOKHBIX MPOIEHTOB, UMETh MPECTaBICHUE
O KOHCTaHTE;

UCIIOJB30BaTh MPOTPECCUU ISl PEUICHUS pPEealbHbIX 3aJlady MPUKIAJTHOTO
XapakTepa;

CBOOOJTHO OIEPUPOBATH MOHIATHUIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BATEILHOCTEH, MOHOTOHHBIE M OTrPAHUYEHHBIE MOCIEI0BATEILHOCTH,
MOHMMATh OCHOBBI 3apOKJICHUS MaTeMaTHYECKOro aHajiu3a KaKk aHaiu3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
paspbiBa rpaduka QyHKIIUHA, aCUMOTOTHI rpadrka HyHKIUH;

CBOOO/JIHO OIEpUpPOBaTh MOHATHEM: (YHKIIMS, HENpEephiBHAS Ha OTPE3KE,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PDYHKIIUN JIJIsl pEIICHUs 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMHU: TIEpBasi W BTOpas MPOU3BOJHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BEICHUS, YACTHOIO U KOMIO3UILIUU
NBYX (DYHKIIUH, 3HATh MPOU3BOHBIE JIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIB30BaTh TEOMETPUUECKUNA W (UBUYECKUM CMBICT TPOU3BOJHON IS
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJIHO  ONEpUpPOBATH  MNOHSATUSMHU: MHOXKECTBO, OIEpalud  Haj
MHO>ECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapart JJisl ONKCaHUs PeabHbIX
MPOIIECCOB U SIBJICHUM, TIPY PEIICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEIMETOB;

CBOOOJTHO OIEPUPOBATH TOHATUSIMH: OIPEACIICHUE, TEeOopeMa, ypaBHEHHE-
CJIEICTBHE, CBOMCTBO MAaTEMAaTHUYECKOTO O0BEKTA, T0KA3aTeIbCTBO, PABHOCUIILHBIE
ypaBHEHUS U HEPABEHCTBA.

K xoniy ob0yuenus B 11 kjacce oO0yyaromuics TOJYYHUT CIEIYIONIUE
MPEIMETHBIE PE3yJIbTAThl MO0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl yueOHOTO
Kypca «Anredpa U Hauaja MaTeMaTHYECKOr0 aHATN3a»:

Yucji1a ¥ BBIYUCTICHUSA

CBOOOJHO OMNEPUPOBaTh TMOHATHUSAMM: HATypaJlbHOE U II€J0€ YHUCJIO,
MHOKECTBA HATypaJbHBIX M LEJbIX YUCEJ, UCIOJIb30BaTh MPU3HAKU JEIUMOCTHU
uenbix yucen, HOJl u HOK HaTypallbHBIX 4Kcen JJisl pelieHus 3a7ay, IPUMEHSTh
anroput™m EBkinna;

CBOOOJIHO OINEpPUPOBATh TMOHATHEM OCTaTKa 10 MOJYJII0, 3alUChIBATh
HaTypaJbHbIE YHUCIIA B PA3IMYHBIX MO3UIIMOHHBIX CUCTEMaX CUUCIICHHS;

CBOOOJTHO OTMEpUPOBATh MOHATHUAMH: KOMILJIEKCHOE YHCIO M MHOXECTBO
KOMITJIEKCHBIX YHCEJI, MPEACTABIATh KOMIUICKCHBIE YMCa B alreOpandeckod u



TPUTOHOMETPUUYECKOI (hopMe, BBITIOJIHATH apu(METHUECKHE ONepaly ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: HUPpPAIMOHANIbHBIC, IMOKa3aTeJbHbIC U
jJorapuMUUYECKHE€ HEpPaBEHCTBA, HAXOJUTh MX PEIIEHUS C TOMOUIBIO
PAaBHOCHWJIBHBIX IIEPEXOJIOB;

OCYUIECTBJIATH OTOOpP KOpPHEM MpH pElIEHUHd TPUTOHOMETPHUUYECKOIO
YpaBHEHUS;

CBOOOJTHO OINEpUPOBaTh IMOHSATUEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
OPUMEHATh  HeoOxoaumble  (HOPMYJBI  JIJIi  pPEIICHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYNHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMbI U CUCTEMBI-CICACTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBbHBIX, UPPALMOHAIBHBIX, ITOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

pemarb palrOHAJIbHBIE, VppalMOHAJIbHBIE, ITOKa3aTEIIbHBIE,
JorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPABEHCTBA,
CoJZieprKalllie MOYJIM U IIapaMeTphl;

IPUMEHATH TpauyecKue METObI JUIsl PEIICHUs] YPaBHEHUM U HEPaBEHCTB, a
TaKXKe 3aJ1a4d ¢ mapaMeTpaMHy;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKEHHUSI, YPABHEHUWS, HEPABEHCTBA W MX CHCTEMBI II0 YCJIOBHUIO 3a/1ayH,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENIN C HCIIOJIb30BAHUEM ammnapara ajireOpsl,
WHTEPHPETUPOBATH NOJYUECHHBIN PE3YyJIbTAT.

DOyHkuuu U rpapuku:

CTpOUTh TpadUKUd KOMMO3MIMU (PYHKIUH C MOMOILBIO 3JIEMEHTApPHOIO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA,

CTPOUTb TIEOMETpPUYECKHEe 00pa3bl ypaBHEHHMM U  HEpaBEHCTB Ha
KOOPJUHATHOM INIOCKOCTH;

CBOOOJHO ~ ONEpPUPOBATH MOHATUSAMHU: TpPaQUKA TPUTOHOMETPUUECKHUX
dynxumi;

OPUMEHATh (QYHKIUM JJI1 MOJCJIHUPOBAHMUS M HCCIIEIOBaHHUS pealbHBIX
IIPOLIECCOB.

Hauvana MaTeMaTH4ecKOro aHajamsa:

UCIT0JIb30BATh MPOU3BOHYIO JIJIsl KCCIIEJOBaHUsl (YHKIMKA HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoJblllee U HAaMMEHbIIee 3HaAUCHUSI (PYHKIIMHM HEMPEPHIBHON Ha
OTpE3KE;



UCIIOJIb30BaTh MPOU3BOJHYIO JUISI HAXOXKIEHUS HAWIydllIero peHieHHus B
OPUKIATHBIX, B TOM YHCIE COLMAIbHO-d)KOHOMUYECKMX, 3ajadax, s
OTIpE/ENCHUS] CKOPOCTH W YCKOPEHHUsS TMpolecca, 3aJaHHOTO (GopMyIlol uiu
rpaduKom;

CBOOOJHO ONEpPUPOBATh MOHATHAMHU: IepBooOpa3Has, ONpeAcIEHHbIHI
UHTETpaJl, HAXOJWUTh MEePBOOOpAa3HBIC AIEMEHTApPHBIX (YHKUMHA UM BBIYHUCISATH
uHTerpan no popmyne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IU TIOCKUX PUTYp U 0OBEMBI TEJl C MOMOIIBIO MHTETPaIa;

UMETh MpPEJCTaBIIEHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
cocTaByieHus U depeHInalIbHBIX YPaBHEHUI;

pelmaTh MpHUKJIaJHbIE 3a7add, B TOM YHUCIIE COI[HAIBHO-DKOHOMUYECKOTO H
(bu3MYECKOTO XapaKkTepa, CpeCTBAMI MAaTEMAaTUIECKOTO aHAJIHN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoas- IpakTuyec-
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
Hble pa0doThl  KHe padoThbl
pecypcsl
MHOX€ECTBO 1€HCTBUTEIIBHBIX YHCEIL.
| MHorowiensl. PanimonansHble ypaBHEHUS U 4 1 bu6nunoteka LIOK,
HepaBeHCTBA. CUCTEMBI IMHEUHBIX POIII.
ypaBHEHUH
) Oynkiun u rpaduku. CrenenHas GyHKIHS C 2 | bu6mmoreka LIOK,
L[eJIbIM TIOKa3aTesIeM POII.
3 Apudmerrndeckuii KOpeHb N-0i CTEIICHHU. 15 | bubnnoreka [HOK,
HppaumonaibHble ypaBHEHUS POII.
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 | bub6muoreka L{OK,
ypaBHEHUSA POIII.
5 Jlorapudmuueckas GyHKIUS. 18 | bubnnorexa HOK,
Jlorapumuueckne ypaBHEHUs POII.
6 TpuroHomMeTpuuecKe BbIpaXEHUA U ” | bub6muoreka L{OK,
YpaBHEHUSA POIII.
7 ITocnenoBaTeabHOCTH U IPOrPECCUH 10 1 bubmuoreka LHOK, POII.
bub6 OK
8 HenpepriBabie pynkiuu. [IponsBoanas 20 1 nomxorexa HOK,
POII.
[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS bubnunoteka LIOK,
9 . 5 2
3HAHUU POIII.
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThbI
pecypcsl
| HccnenoBanne QyHKIHA ¢ TOMOIIBIO ” | bubnmnoreka [{OK,
IIPOU3BOIHOM POIII.
bubnuoreka [IOK
2 IT 12 1 ’
epBooOpa3Has ¥ UHTErpaj POIIL
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKITHIHA. 14 1 bubnnoreka [HOK,
TpUroHOMETPUYECKUE HEPABEHCTBA POIII.
4 WppanmonanpHble, OKa3aTeIbHbIE U 24 | bu6mmoreka LIOK,
norapupMHUECKUE HEPABEHCTBA POII.
bubmuoreka [IOK
K 1 1 s
5 OMIUJIEKCHBIE YK CIIa 0 POIIL
bu6nunorexa LIOK
H 1 1 s
6 aTypajbHBIE U LIeJIbIE YHCiia 0 POIIL
Cucremsl paluoOHAIBHBIX, HPPAITMOHAITBHBIX BuGmorexa LIOK,
7 MIOKa3aTeIbHBIX U JOrapu(pMUUECKuX 12 1
y POIII.
ypaBHEHUM
bu6mmoteka 11OK,
1 1
8 3ajaun ¢ mapameTpamMmu 6 POIIL
[ToBTOpeHue, 060061IeHNE, CUCTEMATH3AIUS bubnunoteka LIOK,
9 - 16 2
3HAHUU POIII.
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne ara u¢posBbie
n/n Tema ypoka Bcero Kontpoapueie  Tparkruueckue fl[3y'{eﬂnﬂ :)Iﬁlil)aI;OBaTeJILHbIe
padoThbI padoThI pecypes:
| [[MHOX€eCTBO, OTIepaliii Ha/l MHOYKECTBAMHU |
Y UX CBOMCTBA
2 Huarpammesl Ditniepa-Benna 1
3 [IprMeHeHrne TeOpEeTUKO-MHOKECTBEHHOTO |
arnapara Jijis peueHus 3ajaqd
Pammonansabie unciaa. OOBIKHOBEHHBIC U
4 JECSITUYHBIE IPOOH, POLIEHTHI, 1
OCCKOHEYHBIC MTEPUOJNUCCKHUE TPOOH
Parmmonansupie unciaa. OOBIKHOBEHHBIC U
5 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
6 [Tpumenenue apobeli U MPOICHTOB IS |
pelIeHs TPUKIaJHbIX 3a7a4
7 [Ipumenenue qpobeit 1 MPOLEHTOB JIs |
pelIeHs TPUKIaJHbIX 3a7a4
g JleicTBuTeNbHBIE YKclia. PaimonanbHbIC U 1
HUppAIMOHATILHBIE YHCIIa
9 ApudmeTrdeckue oneparuu C |
JIEUCTBUTEIbHBIMHU YU CIIAMH
10 Mopyne JEHCTBUTEIBHOTO YHUCIIA U €T0 |

CBOMCTBA




11

12

13

[TpuOmkEHHBIE BBIYUCIICHUS, TIPAaBUIIA
OKpYIJICHHS, IPUKHAIKA U OLICHKA
pe3yJibTaTa BBIYMCIIEHUM

OCHOBHBIE METOIbI PELLICHUS LENbIX U
JIPpOOHO-PALIMOHAIBHBIX YPaBHEHUN U
HEPABEHCTB

OCHOBHBIC MCTOJbI pCIICHUA LCIIbIX U

JIpOOHO-PALIMOHANBHBIX YPaBHEHUN U
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH H
HEPABEHCTB

15

16

17

MHOrouaeHsl OT OJTHON IEPEMEHHOM.
Jlenenne MHOTouYI€Ha HA MHOTOUJIEH C
ocratkoM. Teopema besy

MHorousieHsl ¢ LeNbIMU KO3 UITMEHTaMH.
Teopema Buera

Pemenne cucreM IMHENHBIX YpaBHEHUN

18

19

20

Pemenue cucrem JIMHENHBIX YpaBHEHUI

Marpuna cucTeMsl JINHEWHBIX YPaBHEHUIA.
Onpenenurens MaTpuLpl 2X2, ero
TEOMETPUUYECKHUN CMBICIT M CBOWCTBA;
BBIUMCJICHUE €r0 3HAYCHUS

Onpenennurens MaTpULbl 2X2, €ro
TEOMETPUUYECKUN CMBICIT M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

21

[IpuMeHeHne onpenenuTens s PeLeHNs
CHUCTEMBI JINHEWHBIX YPaBHEHUI




22

23

Penenne nmpukinaaHbIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemmenue nmpukiaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

24

KonTtponsnas pabora: "PanmonanbHbie
ypaBHEHHUs U HepaBeHCTBA. CrcTeMsl
JMHENHBIX ypaBHEHUN"

25

26

27

ODyHKIMS, CIIOCOOBI 3a1aHUs (QYHKITUH.

Bsanmuo o6patnbie pynkimn. Kommosumms

byHKIUH

I'paduk Pynkumuu. dnemMeHTapHbIC
npeoOpazoBanus rpadukoB GyHKINN
OO6nacth ornpeaesieHus] 1 MHOYKECTBO
3HaueHu# QpyHkiuu. Hynu dyHkimm.
[TpomMeKyTKH 3HaK MOCTOSTHCTBA

28

UErHble 1 HEUETHBIE PYHKITUH.
[Tepuonuueckue Gpynkunu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIHH

29

MakcuMyMbl 1 MUHUMYMBbI (DYHKITHH.
Haubosnbiiee u HanMeHblee 3HAYCHHUE
(GYHKIIMM HAa IPOMEXKYTKE

30

31

32

Jluneiinas, kBajpaTuuHas u 1poOHO-
JAvHeNHas QyHKIUH

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKLIUH
DNEMEHTAPHOE UCCIIEI0BAaHUE U
NOCTpOeHHE TpaUKOB ATUX QYHKUIUN

33

CreneHs c IeIbIM IT0Ka3areiaeM. buaom
Hrrotona




CreneHn ¢ LIETBIM ITOKa3aTeaeM. buaom

34 Herorona
CrenenHast GyHKIUS C HATypalIbHBIM U

35 LEeJIBIM IToKa3aTesieM. E€ cBolicTBa u
rpaduk

36 KonTtponsnas padora: "Crenennas
¢ynkuus. E€ cBolicTBa u rpadux"

37 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOKCTBA

18 ApudmeTnueckuii KOpeHb HATYPaTbHOM
CTEIEHU U €ro CBOKMCTBA

39 [Ipeo6pa3oBaHus YUCIOBBIX BbIPAKEHUH,
COJIEpIKalINX CTEIEHU U KOPHU

40 [TpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
CoOJIepKaliX CTENEHU U KOPHU

41 [TpeoOpa3oBaHuUs YMCIOBBIX BBIPAXKEHUH,
COJIepKalIiX CTENEHU U KOPHU
Wppaunonanbubie ypaBHeHusl. OCHOBHbIE

42 METO/IbI PELICHUS UpPALMOHAIBHBIX
YpaBHEHUU
Wppaunonanbubie ypaBHeHUsl. OCHOBHbIE

43 METO/Ibl PEIIEHUS UPPALIMOHATIBHBIX
ypaBHEHUU
Wppaunonanbubie ypaBHeHHs. OCHOBHBIE

44 METO/Ibl PEIIEHUS UPPALMOHAIIBHBIX
ypaBHEHUU

45 PaBHOCUIIBHBIE TIEPEXO/BI B PELLIEHUT

UppaLMOHATILHBIX YPAaBHEHUN




PaBHOCHIBEHEIC MNEPEX0bl B pCIICHUHA

46 UPPALMOHATILHBIX YPaBHEHUM

47 PaBHOCHIIBHBIE IEPEXOBI B PEILICHUHT
MPPALMOHAJIBHBIX YPaBHEHUI

43 PaBHOCUIIBHBIE TIEPEXO/IBbI B PELLIEHUT
UPPALMOHATIbHBIX YPaBHEHUM
CgoiicTBa 1 rpaduK KOPHS N-0il CTETICHU

49 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHBIM I1OKa3aTesleM
CaoiicTBa U rpadK KOpHSI N-Oi CTEHCHH

50 KaK GyHKIUH 00pATHOH CTEIEHU C
HaTypaJIbHbIM IIOKa3aTesieM
KonTponbhas pabora: "CsolicTBa u rpapuk

51 KOpHS Nn-0#f crenenu. MppannoHanbHbe
ypaBHEeHUs"

59 C:FGHGEII) C pallMOHAJILHBIM [TOKA3aTeIeM U
e€ CBOMCTBa

53 C.’.l“el'IeI;IL C pPallMOHAJILHBIM ITOKA3aTeIeM U
e€ cBolicTBa

54 C:FGHGILII) C palMOHAJILHBIM [TOKa3aTeJIeM U
e€ cBONCTBa

55 [Toka3zarenbHas GyHKIMS, €€ CBOMCTBA U
rpaduk

56 Hcnonb3zoBanue rpaibmca byHKIMM 17151
pelieHusi ypaBHEeHU I

57 Hcnonb3oBanue rpa:bmca byHKIUH 1715
pelieHus: ypaBHEeHU I
[loka3zarenbHble ypaBHEeHUs. OCHOBHBIE

58 METO/IbI PEIICHUS TOKA3aTeIbHBIX

YpaBHEHUU




IToxazaTennHBIE YpPaBHCHUA. OCHOBHBIE

59 METO/Ibl PEIIECHNUS T0KA3aTEIbHbIX 1
YpaBHEHUU
[Toka3arenbHble ypaBHeHHs. OCHOBHBIE

60 METO/IbI PEIICHUS TOKA3aTEeIbHBIX 1
ypaBHEHUU

61 KonTtponpHas padora: "I[lokazarenbHas |
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm umncna. CBoicTBa jJorapudpma 1

63 Jlorapudwm yucna. CoiicTBa norapudpma 1

64 Jlorapudm umncna. CBoicTBa jJorapudpma 1

65 JecsaTuunble U HATypaJlbHbIE IOTapU(PMBI 1

66 €CSATUYHBIE U HAaTypaJlbHbIE JIOTapU(PMBI 1

y

67 [TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX |
sorapupMbl

68 [Ipeo6pa3oBanue BbIpaxeHU, coaepKaluX |
J0rapuQmbl

69 [Ipeo6pa3oBanue BbIpaxeHH, coaepKalux |
aorapudmsl

70 Jlorapugmuueckas pyHKIuUs, €€ CBOUCTBA U |
rpaduk

71 Jlorapudmmueckas pyHkuus, €€ cBONWCTBA U 1
rpadux

7 Hcnonws3oBanue rpadpuka QyHKINN AJIs 1
pELIeHUs] YpPaBHEHMI

7 Hcnonb3oBanue rpaduka QyHKIUM 15 |

pelIeHUs] ypaBHEHUI




74

75

76

Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE
METOBI peIIeHUs JTorapu(HPMUIECKUX
YpaBHEHUU

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
METO/Ibl PEIICHUs JOrapu(PMUUECKUX
ypaBHEHUU

Jlorapudmuueckue ypaBueHusi. OCHOBHBIC

METO/bI pelIeHus JJorapu(PMUIECKUX
ypaBHEHUU

77

78

79

PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT
JOTapuPpMHUECKUX YpaBHEHUI

PaBHOCHITBHBIE TTEPEXO/IBI B PEILICHUN
JOTapu(PpMHUECKUX YpaBHEHUI

Kontpoinbhas padota: "Jlorapudpmuueckas
byukius. Jlorapupmuueckre ypaBHeHUs"

80

81

82

CuHyc, KOCUHYC, TAHT'€HC U KOTaHT€HC
YHUCJIOBOT'O ApryMEHTa
CuHyC, KOCHHYC, TAHT'€HC U KOTaHI€HC
YHUCJIOBOT'O apryMEHTa

ApKCUHYC, apKKOCUHYC U apKTaHI€HC
YHUCIIOBOTO apryMeHTa

83

ApKCHHYC, apKKOCUHYC U apKTaHI€HC
YHUCIIOBOTO apryMeHTa

84

Tpuronomerpuyeckasi OKpyXKHOCTb,
OIpEAEIIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHMCIOBOTO apryMeHTa

85

Tpuronomerpuyeckasi OKpyKHOCTb,
orpeziesieHue TPUTOHOMETPUUECKHIX
(GYHKIMI YMCIOBOTO apryMeHTa




86 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1

89 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

90 [Ipeobpa3oBanne TPUrOHOMETPUUECKUX |
BBIpKEHU I

01 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAXKEHUM

9 [Ipeobpa3oBanye TPUrOHOMETPUUECKUX |
BBIpKEHU I

93 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX |
BBIpKEHU I

94 Pelienne TpuroHoMeTpUUECKUX YpaBHEHUN 1

95 Pemenne TpuroHoMeTpuuECcKUX ypaBHEHUI 1

96 Pemenune TpuroHoMeTpuUECKUX ypaBHEHU N 1

97 Pemenne TpuroHOMeTpUYECKUX YpaBHEHUN 1

98 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

99 Pemenne TpuroHoMeTpruUeCcKUX ypaBHEHUI 1

100 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1
KonTponbHnas pabora:

101 "TpUrOHOMETPUUECKNE BBIPAKECHUS U 1
TPUTOHOMETPUYECKHUE ypaBHEHUS"
[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS

102 nocJieoBaTeabHOCTEN. Meton 1
MaTeMaTUYeCKON UHIyKIIUU
MOHOTOHHBIE Y OTPaHUYEHHBIE

103 [I0CJIeI0BaTeNbHOCTH. McTopus aHanu3a 1

OECKOHEYHO MAaJIBIX




104

Apudmernueckast mporpeccus

105 ['eomeTpuyeckas nporpeccus

106 beckoneuyHo yObIBaromias reoMeTpruiecKas
nporpeccust

107 Cymma 6CCKOH6:-IHO yObIBaroIei
reOMEeTPUUECKON MPOTrPECCHH

108 JIMHEHBIN U SKCIOHEHIIMATIBHBIN POCT.
Yucno e. DopMyia CI0KHBIX POLEHTOB

109 JIMHENHBIN ¥ DKCIOHEHUUAIIBHBIN POCT.
Yucno e. Dopmyria CI0KHBIX IPOIEHTOB

110 Hcnonp30BaHuEe IPOTPECCHH ISl PEIICHHUS
peaJIbHBIX 3a/1a4 MPUKJIIAJHOTO XapaKkTepa

111 KoHnTponpHas padora:
"[locnenoBarebHOCTH U TIporpeccuu’”

112 HenpepoiBHble GyHKIIUU U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIMA

114 CaolicTBa QyHKIUI HETIPEPHIBHBIX Ha
OTpe3Ke

115 CaotlicTBa (QyHKIIUI HETIPEPHIBHBIX HA
OTpe3Ke

116 Metoa HHTEPBAJIOB IS pEIICHUS
HEPaBEHCTB

117 Metoa MHTEPBAJIOB IS pEeLICHUS
HEPABEHCTB

118 Metoa HHTEPBAJIOB TSl PEIICHUS
HEPaBEHCTB

119 IIpuMeHeHne CBOMCTB HENIPEPBIBHBIX
GYHKIUI 1715 peleHus 3a1a4

120 [IpuMeHeHne CBOWMCTB HEMPEPHIBHBIX

byHKIUH 1715 pereHust 3a1a4




121 IepBast 1 BTOpast MPOU3BOAHBIE (PYHKIIMN 1
122 Omnpenenenue, TeOMETPUICCKUN CMBICI 1
MIPOU3BOIHOM
123 Onpenenenne, GU3NISCKUN CMBICIT 1
MIPOU3BOAHOM
124 YpaBHEeHHE KacaTeabHOU K rpaduKy 1
byHKIUN
125 VYpaBHeHHE KacaTelbHOU K rpaduky 1
byHKITUU
126 [Ipou3BoaHbIE AIIEeMEHTAPHBIX (QYHKIIUN 1
127 [Tpou3BOIHBIE 2JIEMEHTAPHBIX QYHKIHMI 1
128 [IpousBoiHAS CyMMBI, IPOU3BEIACHHS, 1
YaCTHOTO U KOMITO3UIIMH ()yHKIIHIA
129 [Tpou3BoiHAs CyMMBI, IPOU3BEICHHS, 1
YaCTHOTO U KOMITO3UIIMH ()yHKIIHIA
130 [Tpou3BoiHAs CyMMBI, IPOU3BEICHHS, 1
YaCTHOTO U KOMITO3UIIMH ()yHKIIHIA
131 KonTponbHas padora: "IIpousBoanas” 1 1
132 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 1
3HaHui: "YpaBHeHus"
133 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 1
3HaHuM: "@yHKknun"
134 Hrorosast KOHTPOJIbHAs paboTa 1 1
135 WroroBasi KOHTPOJIbHAs paboTa 1 1
136 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPO'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHnTpoJabHbIe
padoThbI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npou3BOJHOM K
UCCleIoBaHUIO (PyHKIUM Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
uccleIoBaHuI0 (PyHKIUM Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
UCCleIoBaHUI0 (PyHKIMM Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K
uccaea0BaHuio (PyHKIUN Ha
MOHOTOHHOCTb U SKCTPEMYMBI

IIpuMeHeHne MpOU3BOJHON K
uccaea0BaHuio PyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

IIpuMeHeHne NpOU3BOJHOM K
uccaea0BaHuio PyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenne HanOobIIero u
HaVMEHBIIIETO 3HAYEHUS HENTPEPBIBHON
(GyHKIMU Ha OTpe3Ke

Haxoxnenne HanOobIIEro 1
HaVMEHBIIIETO 3HAYEHUS HENTPEPBIBHON
(GyHKIMHU Ha OTpe3Ke

Haxoxnenne HanOobIIEro 1
HaVMEHBIIIETO 3HAYEHUSI HENTPEPBIBHON




10

11

12

13

14

(GyHKIIUM Ha OTpe3Ke

Haxoxnenue HaubobIero u
HaWMEHBIIIETO 3HAYEHUSI HEMTPEPHIBHON
(GyHKIIUM Ha OTpe3Ke

Haxoxnenue HaubobIero u
HaWMEHBIIIETO 3HAYEHUSI HEMTPEPHIBHON
(GyHKIIUM Ha OTpe3Ke

Haxoxnenue HaubobIero u
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
GYHKIIUM Ha OTpe3Ke

IIpuMeHeHre NpOU3BOIHON A1t
HaXO0X/ICHNS HaWIy4Ilero peleHus B
IPUKJIAJHBIX 337a4ax

[IpuMeHeHne pon3BOIHOM IS
HaXO0XKJCHMs HAaWTy4llIero penieHus B
MIPUKJIAIHBIX 3a]ja4ax

15

16

[Ipumenenne nporu3BOIHOM ISt
OnpeJIelIeHUs] CKOPOCTH U YCKOPEHUS
npoiiecca, 3aaHHOT0 (GOPMYIION UK
rpadpuKom

[Ipumenenne nponu3BOIHOM IS
ompeJieJIeHUsI CKOPOCTH U YCKOPEHUS
rpoliecca, 3a1aHHoTo GopMyIIoi Hin
rpaduxom

17
18

Komnozunus ¢pyHkuit

Komnozunus GyHkuumit

19

20

Komnozunus ¢pyHkuit

I'eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJAMHATHOM TUIOCKOCTH

21

I'eomeTpuueckue oOpa3sl ypaBHEHUN Ha
KOOPJAMHATHOM IIOCKOCTH




Kontponbnas padota: "UccnenoBanue

22 (GYHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

7 [TepBooOpasHas, OCHOBHOE CBOMCTBO
epBOOOPaA3HBIX

24 [TepBooOpasHbIie 3NeMEHTAPHBIX QYHKITUH.
[IpaBuia HaXOXKIEHHUS IEPBOOOPAZHBIX

)5 IlepBooOpazHbIe 1eMEHTAPHBIX (YHKIHH.
[IpaBuiia Hax0Xk/1€HUS IEPBOOOPA3HBIX

2% Huterpan. ['eomeTpudeckuii CMbICT
UHTErpajia

7 Brruucnenue onpenenéHHoro HHTerpaa
o opmyine Herorona-JleriOumma

73 Brruucnenue onpeaenéHHOro MHTErpana
o gpopmyne Horotona-JleiiOnuna

79 [IpuMeHeHMe UHTErpana A HaXOXKAECHUS
IUIoIIaeH MIOCKUX GUryp

30 [IpumeHeHue nuHTerpana i HaX0XKACHUs
00BEMOB reOMETPUUECKHX Tell

31 [Tpumeps! pemeHunit uddepeHraIbHbIX
ypaBHEHUH

3 [Ipumeps! pemiennit AudpepeHnnanbHbIX
ypaBHEHUH
MaremaTrnueckoe MOAECITMPOBAHNE

33 pEeaTbHBIX MPOIECCOB C MOMOUIBIO
g depeHInaIbHbIX YPaBHEHHM

34 KonrtponsHas padora: "[leppooOpazHas u
nHTerpan”

35 Tpuronomerpuueckue GyHKINHU, UX




CBOICTBa U TrpaduKu

Tpuronomerpuieckue GyHKINHU, UX

36 .
CBOMCTBa U rpaduKu

37 Tpuronomerpuyeckue QyHKIHH, UX
CBOWCTBA U TpapuKu

18 Tpuronomerpuyeckue GyHKIIH, UX
CBOICTBA U TrpaduKu

39 Tpuronomerprudeckue QyHKIHH, UX
CBOICTBA U TpaduKu
OTb60p KOpHEH TPUTOHOMETPHUICCKIX

40 YPaBHEHUH € IOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEI TPUTOHOMETPHUUECKUX

41 YpaBHEHUH C IOMOLIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUYECKUX

43 YPaBHEHHUH C IIOMOLIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

44 Pemenue TpuroHoMeTpuuecKux
HEPaBEHCTB

45 Pemenne TpuroHomMeTpuuecKux
HEPABEHCTB

46 Pemenne TpuroHoMeTpruuecKux
HEPABEHCTB

47 Pemrenne TpuroHoMeTpudecKux




HCpPaBCHCTB

Kontponsnas padora: "I'paduku

48 TPUTOHOMETPUYCCKUX (DYHKIIUH.
TpuronomeTpuieckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI pELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OcHOBHbIE METOBI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

57 OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pELICHUS
norapuMUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI pELICHUS
norapuMHUYECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI pEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pEUICHUS
norapuMUYECKUX HEPABEHCTB

57 OCHOBHBIE METO/IbI pEIICHUS
HppALMOHATIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IBI pEIIECHUS
HMPpAIMOHATILHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pELICHUS
HpPpALMOHATIbHBIX HEPABEHCTB

60 OCHOBHBIE METO/TbI PEIICHUS

HppallOHAJILHBIX HCPABCHCTB




I'padmueckue MeToabl pemeHus

01 UppaIMOHABHBIX YPaBHEHHH

& I'padpuueckue MeTo bl peLIeHus
UppaloOHAIbHBIX YPaBHEHHH

63 I'paduueckue METObI pELICHUS
[I0KA3aTENIbHBIX YPAaBHEHUN

64 I'papuueckue MeTo bl peLIeHus
MOKa3aTeIbHBIX HEPABEHCTB

65 I'paduueckue MeTo bl peLeHus
JorapupMUUECKUX ypaBHEHUN

66 I'paduueckue METOIbI pELICHNUS
norapuMUIECKUX HEPABEHCTB

67 I'paduueckue MeTo bl peLIeHus
Jorapu(pMUUECKUX HEPAaBEHCTB
I'paduueckue MeTo bl peLeHus

68 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX
ypaBHEHUH
I'paduueckue METOBI pELICHHUS

69 MIOKa3aTeIbHBIX U JOrapu(pMUUECKUX
ypaBHEHUH
I'paduueckue METOIBI PELICHUS

70 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKuX
HEPaBEHCTB
I'paduueckue MeTOIbI peLICHUs

71 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX
HEPaBEHCTB

7 KonrtponsHas padora: "UpparuoHanbHele,

IIOKa3aTCJIbHBIC U JIOT apI/I(i)MI/I‘-IeCKI/IC




HepaBeHCTBA"

KommiekcHbie uncna. Anredpandeckas u

73 TpUTrOHOMETpHUUEcKasi (pOPMBI 3aucu
KOMILJIEKCHOT'O YHCIIa
KommiekcHbie uncna. Anredpandeckas u

74 TPUTOHOMETpHUECKasi POPMBI 3arucu
KOMILJIEKCHOT'O YHUCIIa

75 Apudmerndeckue onepauu ¢
KOMIUIEKCHBIMU YHCIIaMU

76 Apudmernueckue onepanuu ¢
KOMILIEKCHBIMHU YU CJIaMU

77 N300parkeHre KOMIUIEKCHBIX YUCEI Ha
KOOPJAMHATHOM INIOCKOCTH

78 N300parkeHre KOMIUIEKCHBIX YUCEN Ha
KOOPJAMHATHOM INIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii crenenun
13 KOMIUJIEKCHOTO YHUCIIa

20 ®opmyna Myaspa. KopHu n-oii ctenenu
13 KOMIIJIEKCHOTO YHUCIIa
[IpMeHEeHNE KOMIUIEKCHBIX YNCEN IS

81 peuieHns GU3NYEeCKUX U FreOMETPUUECKUX
3ajau

20 Konrtponsnas padora: "KomriuiekcHsie
gucia"

83 HarypanbHsle u niensie yucna

84 HarypainbHsle u niensle yucia

85 [IpumeHeHne MpU3HAKOB AETUMOCTH

OCJIBIX YUCETT




HpI/IMeHeHI/Ie IIPU3HAKOB ACIMMOCTHU

86
LIEJIbIX YUCENl

27 [IpumeHeHne MpU3HAKOB AETUMOCTH
mensix yncen: HOJ u HOK

28 [IpumeHneHne NpU3HAKOB AETUMOCTU
uensix yucesr: HOJl u HOK

29 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJIbIX YUCEJI: OCTATKH 110 MOJYJIIO

90 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
LEJIBIX YUCEII: OCTATKH 110 MOJYJITIO
[IpumeHeHne NpU3HAKOB AETUMOCTU

91 LeNbIX YUCcell: anroput™ EBkimnaa s
pelIeHns 3a/1a4 B LEJIbIX YUCIaX

9 Kontposnbnas pabdota: "Teopust menbix
yucen"
Cucrema 1 COBOKYITHOCTb YPaBHEHUH.

93 PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-
CIIECTBUS
CucremMa 1 COBOKYTHOCTh YpaBHEHUH.

94 PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-
CIIECTBUSA

95 OCHOBHBIE METO/BI PELIEHUSI CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPaBHEHUI
OCHOBHBIE METOABI PELLIEHUS CUCTEM U

96 COBOKYITHOCTEW MPpallMOHAIBLHBIX
YpaBHEHU

97 OCHOBHBIE METOABI PELIEHUS CUCTEM U

COBOKyHHOCTCﬁ IMOKa3aTCJIbHbIX




98

YpaBHEHUI

OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHbBIX
YpaBHEHUI

99

OCHOBHEBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEH JIoTapu(PMUIECKUX
YpaBHEHUU

100

101

102

103

104

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEH JIOTapu(PMUIECKUX
YpaBHEHUI

IIpuMeHeHNne CUCTEM K PELICHUIO
MaTeMaTUYECKUX 3a7a4 U 3a7ad u3
pa3NUYHBIX 001aCTeH HAYKH U PEeaTbHOM
KU3HU, HHTEPIIPETALUS TI0JTy4EHHBIX
pe3yJIbTaToOB

IIpuMeHeHnEe CUCTEM K PELIECHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 U3
pa3auyYHbIX 00JacTel HayKU U peaslbHOMN
YKWU3HM, HHTEPIIPETALUS OJTyYEHHBIX
pe3yJIbTaToOB

IIpuMeHeHrEe HEPAaBEHCTB K PEILICHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 U3
pa3auyuHbIX 00JacTel HayKu U peaslbHOM
YKWU3HH, HHTEPIIPETALUS TOJTYyYEHHBIX
pe3yJIbTaToOB

KonrtponsHas padora: "Cucremsl
palOHaIbHBIX, UPPALIMOHAIBHBIX
MOKa3aTeIbHBIX U JOrapu(pMUIecKux
ypaBHeHU"




105

PanmonanpHble ypaBHEHHUS ¢ TapaMeTpamMu

PanmonansHble HEpaBEHCTBA C

106
rapameTpamu

107 PannoHaneHbIE CUCTEMBI € ITapaMeTpaMHu

108 HppaumnonanbHble ypaBHEHMS,
HEPaBEHCTBA C MapaMeTpamMu

109 HppanmoHaibHbIe CUCTEMBI C
napameTpamu

110 [loka3zaTenbHbIe ypaBHEHUs, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TApaMeTpaMu

11 Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C IapaMeTpamMu

113 Jlorapudmuueckue CUCTEMBI C
rnapameTpamu

114 Tpuronomerpuyeckue ypaBHEHHUS C
rnapameTpamu

115 TpuroHnomeTpruyeckue HepaBeHCTBA C
napameTpamu

116 TpuroHomeTpru4YeCKUE CUCTEMBI C
rnapameTpamu
[TocTpoenue u uccnenoBaHue

117 MaTEMaTHYECKUX MOJENIEH PeaIbHBIX
CUTYallMi C IOMOILBIO YPAaBHEHUH C
rnapameTpamu
[TocTpoenue u uccnenoBaHue

118 MaTeMaTHYECKUX MOJENIEN peaabHbIX

chyauHﬁ C IOMOIIbIO CUCTEM ypaBHeHI/Iﬁ




C mapameTpaMu

[TocTtpoeHue u uccnenoBaHue
MaTeMaTHYECKUX MOJIENIeH peabHbIX

19 CUTYAIM# C IIOMOIIBIO CHCTEM ypaBHEHUH
C mapaMeTpaMu

120 KonrponsHas pabora: "3anaun ¢
napamerpamu”

121 [ToBTOpenue, 06001eHNE,
cucTeMarusanus 3HaHui: "YpaBHeHus"

122 [ToBTOpeHME, 0000IIECHNE,
cucrtemaTusanus 3Hanui: "YpaBHenus"
[ToBTOpenHue, 06001IeHNE,

123 cUCTeMaTu3auus 3HaHui: "Y paBHEHUS.
Cucremsl ypaBHeHUI"

124 [ToBTOpenHue, 06001IeHNE,
cucteMaTtu3aius 3Hanuii: "HepaBencrpa"

125 [ToBTOpenue, 06061IeHNE,
cucremarnsanys 3HaHui: "HepaseHncraa"

126 [ToBTOpenue, o6o0IIEHNE,
cucremarusanus 3HaHui: "HepaseHncraa"
[ToBTOpenue, o6o0IIEHNE,

127 cucteMatusanus 3Hanuii: "[IponsBoanas u
e€ npumMeHeHue"
[ToBTOpenue, 06061IeHNE,

128 cucteMaTtu3anus 3Hanuit: "[IponsBogHas u
e€ npumeHeHue"

129 [ToBTOpeHue, 060061IeHNE,

cucteMaTtuzanus 3Hanuit: "[IponsBoaHas u




e€ mpuMeHeHue"

[ToBTOpeHue, 06001EeHNE,

130 cucremaTusanus 3Hanuii: "MaTerpan u ero 1
npuMeHeHue"

131 [ToBTOpeHme, 06001IeHNE, |
cucTeMaTtu3aius 3Hanuit: "Oynkuun"

132 [ToBTOpEeHue, 0600mIEeH e, |
cucTeMaTu3aus 3Hanuii: "Oyakuun"

133 [ToBTOpEeHME, 0000IIEHNE, |
cucreMaTu3anus 3HaHui: "Oynkuun"

134 HToroBast KOHTpOJIBbHAS paboTa 1 1

135 HroroBast koHTpoIbHAs paboTa 1 1

136 [ToBTOpeHME, 0606HI€HIfe, |
CHUCTEMaTHU3aIUs 3HAHUM

OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME
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