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HOACHUTEJBbHASA 3AIINCKA

VY4ebnbll Kypc «Anredpa U Havaja MaTeMaTHYECKOTO aHaIN3a» SIBIIAETCS
OJIHUM U3 HauOoJiee 3HAYMMBIX B IPOrpaMMe CpelHero odiero oOpa3zoBaHus,
MOCKOJIbKY, C OJJTHOW CTOPOHBI, OH 00EeCeYnBaeT MHCTPYMEHTAIbHYIO 0a3y s
W3yYCHHS] BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C JpPYrod CTOpPOHHBI,
bopMHpYyET JIOTHUEeCKOEe U a0CTPaKTHOE MBIIIJICHUE O0YyYaIOIINXCsS Ha YPOBHE,
HEOOXOUMOM Il OCBOCHHUSI HMH(POPMATUKH, OOIIECTBO3HAHUSA, HCTOPHH,
CJIOBECHOCTH M JAPYIMX JIUCUMIUIMH. B pamkax naHHOro y4eOHOro Kypca
oOyuyaroluecs: OBJA/€BAIOT YHHUBEPCAIbHBIM $3BIKOM COBPEMEHHOW HayKH,
KOTOpast pOPMYJIUPYET CBOM TOCTHXKEHHSI B MaTEMaTUYECKON (hopme.

VY4eOnblll Kypc anreOpbl ¥ HayaJl MaTEMaTHUYECKOTO aHAJIN3a 3aKJI1abIBACT
OCHOBY [IJI1 YCIICLIHOTO OBJIQJICHUSI 3aKOHaMu (DU3UKH, XUMHUH, OHUOJIOTHH,
NOHMMAaHUSl OCHOBHBIX TEHJCHIMH pa3BUTHUS SKOHOMHKU U OOIIECTBEHHOMN
KU3HU, T[IO3BOJISIET OpPUEHTHPOBATHCS B COBPEMEHHBIX IMPPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIIONB30BaTh MX IS AAJIBHEUILIEro
oOpa3oBaHMsI U B IIOBCEAHEBHOW >KM3HU. B TO ke Bpems oBianeHue
a0CTpaKTHBIMM W  JIOTHYECKHM CTPOTMMH KOHCTPYKIUSIMU  airedpbl U
MaTeMaTUYECKOTO AaHAIM3a Pa3BUBAET YMEHHE HAXOAUTHh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTb, JIOKA3bIBaTh YTBEPKACHUS C TOMOILIBIO MHIYKIIMH
U paccyXJaTh JEAYKTHBHO, HCMOJb30BaTh OOO0OIIEHHME M KOHKPETH3AIUIO,
abcTparupoBaHM€ U aHAJOTHIO, (OPMUPYET KpeaTMBHOE U KPUTHUECKOE
MBILIJIEHUE.

B xozne nzydyenust yue6HOro Kypca «Anredpa u Hauaiaa MaTeMaTHUYECKOro
aHanau3a» 00ydYaroluMecs NoJy4aloT HOBBIM OMBIT pEelIEHUs] MPUKIAIHbIX 3a/1a4,
CaMOCTOSITEJIBHOTO ~ NOCTPOEHUS  MAaTeMaTUYECKUX  MOJENEH  peajbHBIX
CUTYallMil, UHTEPNPETALNN TOJYYECHHBIX PEIICHHUM, 3HAKOMSTCS C IPUMEPAMHU
MaTeMaTHYECKNX 3aKOHOMEPHOCTEM B NPUPOJE, HAYKE U MCKYCCTBE, C
BBIJJAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITUSIMHA M KX aBTOPAMH.

VY4eOHblIif Kypc 00J1afjaeT 3HaYUTEIbHBIM BOCIIUTATEIbHBIM MTOTEHIIUATIOM,
KOTOpPBI peamu3yeTcss Kak uepe3 Y4YeOHBIM MaTepuas, CIOCOOCTBYIOITUI
(OpMHPOBAHMIO HAYYHOI'O MHUPOBO33PEHUS, TaK U 4Yepe3 crnelupuKy ydyeOHOu
NEeATEeIbHOCTH, TpeOyIome MNpoAODKUTEIbHON KOHIIEHTPAllMM BHUMAaHUS,
CaMOCTOSITEJIbBHOCTH, AaKKYpaTHOCTH M OTBETCTBEHHOCTH 3a IIOJyYEHHBIN
pe3yJbTar.



B ocnoBe meTtomuku oOydeHus anrebpe M HadajgaM MaTeMaTHYECKOTO
aHaJIM3a JCKUT ACSITEbHOCTHBIN MPUHIUI 00YUICeHHS.

B crpykrype yuebHOro kypca «AnreOpa M Hadajga MaTeMaTH4E€CKOTO
aHaJIM3a» BBIJCIICHBl CIEIYIOIIUE COAEPKATEIbHO-METOANUYECKUE JIMHUU:
«Yucna u  BblUMCHECHMSDY, «DyHKUMH U rpaukn», «YpaBHEHHs U
HEpaBeHCTBa», «Hauana MaTeMaTHUeCKOro aHanuza», «MHOXeCTBa U JIOTUKAY.
Bce ocHOBHBIE —coaep)KaTeIbHO-METOAMYECKHE JIMHUM HM3y4aloTcs Ha
MPOTSKEHUU JIBYX JIET OOyYEHHsS Ha YPOBHE CpEIHEro oOuiero oopa3zoBaHus,
€CTECTBEHHO JOTOJIHAS IPYT APYyra U MOCTETIIEHHO HACHIIIAsiCh HOBBIMU TEMaMHU
U pazznenamu. [laHHbIA yuyeOHBIH Kypc SIBJISIETCS MHTETPATHUBHBIM, HMOCKOJBKY
o0beMHAET B ce0e COJep)KaHWE HECKOJBbKUX MAaTeMaTUYEeCKUX TUCLUIUIMH,
TaKUX Kak ajiredpa, TPUTOHOMETPHUS, MaTEeMATUYECKUN aHallu3, TEOpus
MHOKECTB, MaTemaruueckas Jjoruka u gpyrue. [lo wmepe Toro Kkak
oOyuJaroluecs: OBIaIeBalOT BcE O0see MMPOKUM MATEeMAaTUIECKUM armapaToM,
y HUX TIOCJIEIOBATEIbHO (DOPMHUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOHTH
MaTEMaTHYECKyl0 MOJENb pPEaJbHOW CUTyallud, NPHUMEHATH 3HAHMS,
MOJIy4YEHHBIE MPU M3yYEeHUU Y4EOHOTO Kypca, Ui PEIICHUS CaMOCTOSTEIHHO
c(OpMyJIMPOBAHHON MAaTEMaTUYECKOW 3ajJaud, a 3aTeM WHTEPIPETHPOBAThH
CBOU OTBET.

CopepxarenpHo-MeTOMYeCKass  JUHUS  «Yucina ¢ BBIUMCICHUSD
3aBepiiaeT (HpopMHpOBaHNE HABBHIKOB MCIOIB30BAHUS JCUCTBUTEIBHBIX UHCEN,
KOTOpOe ObUIO HAaYaTO Ha YPOBHE OCHOBHOro 0011ero oopazosanus. Ha ypoBHe
cpenHero oOmero oopa3zoBaHusi 0co00€ BHUMaHUE yaenseTcs (GOpMHUPOBAHUIO
HABBIKOB PAIMOHAIBHBIX BBIYMCICHUH, BKIIOYAIONIMX B Ce0S MCIOJIB30BaHUE
pa3auuHbIX (OpM 3amuCH YuCia, YMEHHE JielaThb NPUKUIKY, BBIIOJHSATH
npuOIMKEHHBIE BBIYMCIICHUS, OILICHUBATh YMCIIOBBIE BBIPAKEHUS, paboOTaTh C
MaTeMaTUYECKUMU KOHCTAHTaMHU. 3HAKOMbIE OOYyYaroIIMMCS MHOXKECTBa
HATYpaJIbHBIX, IEJBIX, PAIlMOHATBHBIX U IEHCTBUTEIBHBIX YHCEI TOTOTHIIOTCS
MHO>KECTBOM KOMIUIEKCHBIX 4HCel. B KaxaoM U3 J3TUX MHOXKECTB
paccMaTpuBalOTCA CBOMCTBEHHBIE €My CHEIM(PUYECKHE 3aJaddl W OTepalluu:
JICTICHHEe HaIlesio, ONEPUpPOBAHWE OCTATKAMHW HA MHOXKECTBE IIEJIBIX YHCEN,
0co0Oble CBOMCTBA pallMOHAJIBHBIX U UPPALMOHAIBHBIX YKcel, apudmeTnyeckue
ofepaliy, a TaKKe W3BJIICYECHUE KOPHS HATYypaJbHOW CTEMEHH Ha MHOXKECTBE
KOMIUIEKCHBIX 4Hcell. briaromapst mocieoBaTelbHOMY paclIMpeHHIO Kpyra
MCIOJIb3YEMBIX YHCET U 3HAKOMCTBY C BO3MOKHOCTSAMM WX NPUMEHEHUS AJis
pelIeHnsT pa3IuyYHbIX 3a7ad  (opMmHpyeTcs MNpEACTABIECHUE O €AUHCTBE



MaTE€MaTUKU KaK HayKd U €€ pOoJId B MOCTPOEHUU MOJIENEH peabHOr0 MUpa,
HIMPOKO UCIOJIB3YIOTCS 0000IIEHNE U KOHKPETU3aIuS.

JIuaust «YpaBHEHUS] U HEPABEHCTBA» peallu3yeTcs Ha MPOTSKEHUU BCETO
oOy4eHHsl Ha ypOBHE CpeIHero oOuiero o0pa3oBaHUsl, MOCKOIbKY B KaxXIOM
paznene IIporpaMMbl MpeayCMOTPEHO pEHIeHHWE COOTBETCTBYIOLIMX 3aaad. B
pe3ynbTaTe O00ydYarolMecs OBJIAJIEBAIOT PA3IMYHBIMM METOAAMH PEIICHUS
paIMOHABHBIX, HWPPAIMOHAIBHBIX, ITOKA3aTEIbHBIX, JIOTApU(PMHUUECKUX U
TPUTOHOMETPUYECKUX YpaBHEHUH, HEPABEHCTB W CHUCTEM, a TaKXKe 3ajady,
cozxepxammx mnapaMerpsl. [logydeHHble yMEHUS IMPOKO HCHOJB3YIOTCS IpPH
UCCJIeIOBaHUM (PYHKIIMH C TIOMOIIBIO TMPOU3BOJHOM, TpU  PEIICHUH
OPUKJIAJAHBIX 33/1ad M 3a/lad Ha HaXOXKJICHUE HauOONBIIUX U HAUMEHBIIUX
3HaueHui GyHKuMU. [laHHas cojepskaTenbHas JMHUS BKIIOYAET B ceOsl TakKe
dbopMHUpOBaHWE YMEHHMM BBITIOJHATH Pacu€Thl 1Mo GopMyiaMm, mpeoOpa3oBaHus
paIMOHANBHBIX, WPPAMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKCHUH, a
TaK)K€ BBIPAXKEHUI, COAEPKAIUX CTENEHH U JIorapudmbl. brarogaps n3ydeHuro
anredOpadyeckoro  Marepuanga  MNPOUCXOAUT  JajbHEHIIee  pa3BUTHE
ANTOPUTMHYECKOT0 M a0CTPAKTHOTO MBILUIEHUS 00ydaromuxcs, GopMUpyrOTCs
HABBIKU JIEAYKTHUBHBIX PAaCCYXKICHUH, pabOThl C CHUMBOJIBHBIMU (opMamH,
NIPE/ICTAaBIICHUS 3aKOHOMEPHOCTEW W 3aBUCMMOCTEH B BHJIE PAaBEHCTB W
HepaBeHCTB. Anrebpa npesiaraet 3(pGeKTUBHbIE UHCTPYMEHTHI ISl PEIICHUS
MPAKTUYECKUX M €CTECTBEHHO-HAYYHbIX 3a/1a4, HArJSAHO JEMOHCTPUPYET CBOU
BO3MOKHOCTH KakK si3bIKa HAyKHU.

CopnepxarenbHo-MeToauueckas JUHUS «DyHKIMM M TpapuKW» TECHO
MEpeIUIeTaeTcsl ¢ IPYruMu JIMHUSIMU Yy4eOHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICIIE 3alaéT TOCJIENOBAaTEIbHOCTh H3ydYeHHs] MmaTepuana. l3ydenwue
CTEIIEHHOM, TOKa3aTelIbHOW, JIOTApU(IMHUUECKOM U TPUTOHOMETPUUYECKUX
GyHKIIUNA, UX CBOMCTB U TpadUKOB, MCIONb30BaHWE (YHKIUNA I pElICHUs
3a/1a4 U3 JPYrux yueOHbIX MPEIMETOB U PealbHOM KU3HU TECHO CBSA3aHO KaK C
MaTeMaTUYECKUM aHaJIM30M, TaK U C PElICHUEM ypaBHEHUM U HepaBeHCTB. [Ipu
3TOM OOJIbIlIOE BHUMAaHHE yhaensercd (OPMHPOBAHUIO YMEHUSI BBIPAXKaTh
dopMynamMu 3aBUCUMOCTH MEXKAY Pa3IUYHBIMU BEJIMYMHAMHU, HUCCIEI0BATH
MOJTy4eHHbIC (PYHKITUHU, CTPOUTH UX Tpaduku. MaTepual 3Toi coaepkaTeTbHON
JUHUW HAIEJIeH Ha Pa3BUTHE YMEHWN W HABBIKOB, MO3BOJISIONIUX BBIPAKATH
3aBUCUMOCTH MEXJIy BEIMYMHAMH B Pa3IHYHON (opMme: aHAIUTUYECKOH,
rpaguueckoii u cioBecHoi. Ero wu3ydeHwe CrnocoOCTBYET pPa3BUTHIO



ANTOPUTMHUYECKOTO MBIIIICHUS, CIOCOOHOCTH K 0000IIEHUIO 1 KOHKPETHU3AIIHH,
HCIIOJIb30BaHUIO aHAJIOTHM.

ConepxarenpHas 1uHUS «Havana maremMaTHueCKOro aHajau3a» MO3BOJISIET
CYIIECTBEHHO PAaCUIMPUTh KPYr KaK MaTeMaTHUYE€CKHX, TaK WU TPHUKIATHBIX
3a/1a4, JTOCTYIHBIX OOYyYalomMMCs, TaK KaK y HHUX IOSBISECTCS BO3MOXHOCTH
CTPOHUTH TpaduKU CIOXKHBIX (YHKIUH, ONpENeNaTh WX HaWOOJBIINE W
HaWMEHBIINE 3HAYCHUS, BEIYUCISITE IO GUryp U 00bEMBI T€Jl, HAXOIUTh
CKOPOCTH U YCKOPEHHUS MPOLECCOB. JlaHHas coaepKaTeabHas JIMHUS OTKPHIBAET
HOBBIE BO3MOJKHOCTHM TOCTPOEHUS MAaTEMATHYECKUX MOJEJIEN peabHbIX
CUTYyalll¥, MO3BOJISICT HAXOJUTh HAWJIYUIIEE PEIICHUWE B MPUKIAIHBIX, B TOM
YUCJIE€  COIMAJIbHO-DKOHOMMYECKHMX, 3a7adax. J3HAaKOMCTBO C OCHOBaMH
MaTeMaTH4YeCKOro  aHajgu3a  CIOCOOCTBYET  Pa3BUTHIO  aOCTPaKTHOTO,
(hopMaIbHO-JIOTHYECKOTO0 U KPEAaTUBHOT'O MBIIICHUS, (DOPMUPOBAHUIO YMEHUM
pacno3HaBaTh TMPOSBJIEHUS 3aKOHOB MATEMaTUKA B HAayKe, TEXHUKE U
nckycctBe. OOyyJaromuecs: y3HalT O BBIIAIOUIUXCS Pe3yIbTaTax, MOJTYyYEeHHbBIX
B XOJI€ pa3BUTHSI MaTeMaTUKH KaK HaAyKH, U 00 UX aBTOpax.

ConepxkarenpHO-MeTOANYECKAs JIMHUA «MHOXECTBA U JIOTMKA» BKJIIOYAET
B ce0s AJIEMEHThl TEOPUHU MHOXKECTB MU MaTeMaTHYECKOW JOTUKHU. TeopeTuko-
MHO>KECTBEHHBIC MPEACTABICHUSA MPOHU3BIBAIOT BECh KypC IIKOJbHOH
MaTeMaTUKH W TpeiaraloT Hanbojee YHHBEPCAIbHBIN S3bIK, 00bEIHMHSIIOIINMA
BCE pa3leibl MaTeMaTUKU M €€ MPWIOKEHUH, OHHU CBSI3bIBAIOT PAa3HbIC
MAaTEMATUYECKUE TUCIUIUIMHBI U UX NPWIOKEHUS B €IuHOE 1enoe. [loatomy
BAXHO JlaTh  BO3MOXKHOCTH  OOydYarolmemycs TMOHUMaTh  TEOPETUKO-
MHO>KECTBEHHBIN SI3bIK COBPEMEHHOM MATEMATHUKU W MCIIOJIb30BaTh €ro s
BBIPOKEHUSI CBOMX MBICICH. [[pyruM BaKHBIM NPU3HAKOM MaTEMaTHKH Kak
HAayKH CJIeyeT IPU3HATh CBOWMCTBEHHYIO €W CTPOrocTh OOOCHOBAaHHMM M
CJICIOBAHUE  ONPEACIEHHBIM  IpPaBUJIaM  TOCTPOCHUSA  JIOKA3aTEJIbCTB.
3HAKOMCTBO C 3JIEMEHTAMH MaTeMaTHYECKOU JIOTUKHU CITIOCOOCTBYET Pa3BUTHIO
JIOTUYECKOTO MBIIUICHUSI 00YyYaloluXxcsi, TIMO3BOJSIET WM CTPOUTh CBOU
pacCcyXJeHus Ha OCHOBE JIOTHYECKMX MpaBuji, (OPMUPYET HaBBIKU
KPUTUYECKOTO MBIILJICHUS.

B yuebHom kypce «AnreOpa M Haudajga MaTEMaTHYECKOTO aHAIM3a»
MIPUCYTCTBYIOT OCHOBBI MAaTEMAaTHUYECKOTO MOJICIIMPOBAHUS, KOTOPBIE IPU3BAHbI
CIIocOOCTBOBAaTh (POPMHPOBAHUIO HABBIKOB ITIOCTPOCHHUS MOJIEICH pealbHBIX
CUTYaIlMi, WCCIICIOBAHUS JTHUX MOJENIed C TOMOIBIO ammapata ajareOpbl u
MaTeMaTHYE€CKOr0 aHajau3a, UHTEPIPETALMU MOJYYEHHBIX Pe3yIbTaToB. Takue



3a/laHUsl BIUIETEHBl B KaXKJbId W3 Pa3/eliOB MPOrpaMMbl, IMOCKOJIBKY BECh
Marepuasl yueOHOro Kypca MIMPOKO UCIONB3YETCs ISl PEUICHUs MPUKIaIHBIX
3agad. Ilpy pemieHuu pealibHBIX MPAKTHUYECKUX 3a7ad  o0ydJarouiuecs
pa3BUBAIOT  HAOJIONATENIBHOCTh, YMEHHME  HAaXOIUTh  3aKOHOMEPHOCTH,
a0CTparupoBaThCs, MCIOIB30BaTh AHAJIOTHIO, 0000IIaTh M KOHKPETHU3UPOBATH
npobsieMy. JlesTeapHOCTh 110 ()OPMUPOBAHUIO HABBHIKOB PEIICHUS TPHUKJIIAIHBIX
3aJ1ay OPraHU3YEeTCS B MPOIECCe N3YUEHUS BCEX TeM Y4eOHOTro Kypca «Anredpa
M Havaja MaTEMaTHYCCKOTO aHAJIM3a.

Ha wusyuenme yueOHOro kypca «Anrebpa u Havajga MaTeMaTHYECKOTO
aHanuzay otBoguTcsa 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B HeJIeIO), B
11 knacce — 136 yacoB (4 yaca B HEJIEIIO).



COILEPKXAHUE OBYYEHUA
10 KJTACC

Yuciaa 1 BBIYUCTCHUSA

Pannonanpubie ynciaa. OOBIKHOBEHHBIE U JIECATUYHBIE IpOOU, TIPOLICHTHI,
OeckoHeuHble nepuoandeckue Apoodu. [Ipumenenune apobdel u MPOIECHTOB s
pelIeHNsT NPUKIAIHBIX 3a1ad W3 Pa3JIMYHBIX OTPACIIEW 3HAHUM U PEabHOU
AKU3HH.

JlelicTBUTENBHBIE 4YHWCIIA. PanWoHaNbHBIE W HMPPANUOHAIBHBIE YHUCIIA.
ApudpmeTrnueckue omepanuu ¢ JIEWCTBUTENbHBIMU  uucIaMH. Moayinb
JNEUCTBUTENBHOTO YuCiIa U ero cpoiictBa. [IpuOnmkE€HHbIE BBIYUCICHUS,
IpaBuJIa OKPYTJIICHUS, IPUKUIKA U OLICHKA PE3YJIbTaTa BBIUYMCICHUM.

Crenenp ¢ wnensiM nokazareneM. buHom Herorona. lVcmons3zoBanue
noaxoasme (opmbl  3amUcH  ACUCTBUTENBHBIX YUCEN ISl pEUICHUs
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

ApudmMeTnuecknii KOpeHb HaTypaJIbHOM CTENEHU U €r0 CBOICTBA.

CreneHp ¢ palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JNEHUCTBUTEIBHBIM I10KA3aTEIIEM.

Jlorapudm uymcna. CpoiictBa norapudma. [lecsTuyHble U HATypajbHBIC
norapu@Msl.

Cunyc, KOCHHYC, TAHT'€HC, KOTAHI'€HC YHCIIOBOIO apryMeHTa. ApKCUHYC,
APKKOCUHYC M apKTAaHI€HC YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxzaecTBa M TOXIECTBEHHBIE IpeoOpa3oBaHMs. YpaBHEHUE, KOPEHb
ypaBHEHUS. PaBHOCWIIbHBIE YPAaBHEHMS U ypaBHEHUs-CleNcTBUS. HepaBeHCTBO,
pelLIeHne HEPAaBEHCTBA.

OcHOBHBIE METO/IbI PEIICHUS LIETBIX U JPOOHO-PALMOHAIBHBIX YPaBHEHUN
Y HEpPAaBEHCTB. MHOTOWIECHBI OT OJHOW MEpPEMEHHOM. JleneHrne MHOro4JIeHa Ha
MHOIOWIEH ¢ ocTrarkoM. Teopema be3y. MHoOrowieHsl ¢  UEIbIMU
koappunmentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPKAIINX CTEIIEHU U KOPHHU.

WppauvoHaneHple  ypaBHEHUs.  OCHOBHBIE  METOJBl  PELICHHUS
MPPALMOHAJIBHBIX YPABHEHUM.

IToka3zaTenbHble ypaBHEHUA. OCHOBHBIE METObI PELIEHUS [TOKA3ATEIbHBIX
YPaBHEHUN.

[IpeoOpazoBaHue BbIpaXeHH, COAEpKALTUX JTOTapu(MBbI.



Jlorapudpmuueckne  ypaBHeHHA.  OCHOBHBIE  METOJBI  pEIICHUS
Jorapu(MUUECKUX YpaBHEHHIA.

OcHOBHBIE TPUTOHOMETPUYECKHUE bopMyIIBI. [Ipeobpa3zoBanue
TPUTOHOMETPUUECKUX BBIPAKCHUM. Pemenune TPUTOHOMETPUUECKUX
YPaBHCHUU.

Pemrenue cucrem JTUHEHWHBIX ypaBHEHUW. MaTpuia CUCTEMBbI JIMHEWHBIX
ypaBHeHUH. OrmnpenenuTenb MaTpUIbl 2X2, €ro Te€OMETPUYECKUUA CMBICT U
CBOMCTBA, BBIYKCIICHHE €ro 3HAYEHUS, NPUMEHEHUE ONPEHACIUTEN IS
pELICHNsT CUCTEMBI JIMHEHMHBIX YpaBHEHUU. PelieHue npukiIagHbIX 3amad ¢
IOMOIIBIO CUCTEMBI JIMHEWHBIX YypaBHEHUW. MccienoBaHue NOCTPOEHHOM
MOJIEJIY C IOMOIIBIO MAaTPUIL U ONIPEAECITUTEIIEH.

ITocTpoeHne MaTeMaTHYeCKUX MOJEINIEH PeaIbHON CUTYyallud C MOMOLIBIO
YpaBHEHUI U HEpaBEHCTB. [I[prMeHEHNE ypaBHEHUI U HEPABEHCTB K PEILICHHIO
MaTeMaTUYECKUX 3a/ad W 3aJad U3 pa3dudHbIX O0JacTeil HaAyKHM M pealbHON
KU3HH.

DOyHKUMU U TpaGuKH

@yHKMsA, crnocoObl 3anaHus (yHKUMUA. B3anmHO 0OpaTHble (DYHKIHH.
Kommnosumms ¢ynkuumii. ['paduk QyHkmu. DieMeHTapHbIE MpeoOpa3oBaHUs
rpa@uKoB QyHKIIHA.

OO6nacth onpenenieHrs 1 MHOKECTBO 3HaYeHUH GyHkimu. Hynu dyHkmm.
[IpomexxyTku  3HAKOMOCTOSHCTBA.  UETHble M HEYETHbIE  (PYHKIMU.
[lepuonuueckne  QyHkuuu.  [IpoMeXyTKM  MOHOTOHHOCTH  (DYHKIUH.
MakcumyMbl 1 MUHUMYMBbI (yHKIMU. Hanbonbpliee U HauMeHblee 3HAYEHUS
(YyHKUIMU HAa TPOMEKYTKE.

Jluneitnasi, kBagpaTuyHas U APOOHO-TMHEHHAs (YHKIIUU. DJIEeMEHTapHOE
MCCJIEIOBaHUE U TIOCTPOEHHUE UX I'paUKOB.

CrenenHas GyHKIUS C HATYpaJIbHBIM M LIEJIBIM NOKa3areneM. E€ cBoiicTBa
u rpaduk. CBoiicTBa U rpaduk KOpHS N-Oil CTENeHW Kak (PyHKIMU OOpaTHOMN
CTENEHU C HATYpaJbHBIM [TOKA3aTEJIEM.

[TokazaTenbHas u jJorapudmuueckas pyHKIIMU, UX CBONCTBA U TrpaduKu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 pelIeHUs] YpaBHEHUM.

TpuroHomerpuyeckass OKpPYKHOCTb, OIPENEIIEHUE TPUTOHOMETPHUUECKHUX
(YHKIIMI YUCIOBOTO apryMeHTa.

QOYHKIMOHAIBHBIE 3aBUCUMOCTH B PEAJBHBIX MPOLECCAX W SIBICHUSX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Hayaja MmaTeMaTH4eCcKOro aHajamn3a



ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHus IOCIEa0BaTEIbHOCTENH. MeTos
MaTeMaTUYECKOU VHYKIIUH. MoOHOTOHHBIE u OTPaHUYCHHBIE
NOCJEN0BATENBHOCTH. MICTOpHUS BOSHUKHOBEHHSI MAaTEMATHYECKOTO aHAIIN3a KaK
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckass UM = reoMeTpUyeckass  MpPOrpeccud. becKOHEeuHO
yObIBaroIas reomerpudeckas mporpeccusi. Cymma OeCKOHEUHO YOBIBarolei
reOMETPUYECKON Iporpeccur. JIMHENHbI U 3KCIOHEHIMAIBHBIN pocT. Yucmo
e. GopmyIia CIOXKHBIX NMPOLEHTOB. Vcnonb3oBaHue mporpeccuu sl peleHus
peanbHBIX 3aJ1a4 IPUKIIAIHOTO XapakTepa.

HenpeppiBHble QYHKIIMM U UX CBOIcTBa. Touku pa3pbiBa. ACHUMITOTHI
rpadgukoB ¢yHkuuii. CBolicTBa (DYHKIMI HENpEphIBHBIX HAa OTpe3ke. MeToj
VUHTEPBAJIOB I PELICHUs HEpaBeHCTB. [IprMeHeHne CBOMCTB HENPEPBIBHBIX
(YHKIMI 15 perieHus 3a1a4.

Ileppas  w  BTOpas  mpousBoaHble  QyHkuuu.  OmnpeneneHue,
F€OMETPUYECKUA HW  (U3MYECKUH  CMBICH  MPOU3BOJHON.  YpaBHEHUE
KacaTeJIbHOM K rpaguKy QyHKIIHH.

[IpousBoanbsie  sneMmeHTapHbIX  (pyHkuumil. [Ipow3BogHass  CyMMBl,
IPOU3BEJICHUS, YACTHOTO U KOMIO3UIIMH (PYHKIIUH.

MHoKecTBa M JIOTMKA

MHOX€eCTBO, omepaluyu HaJl MHOKECTBAMH M MX CBOWCTBA. [narpaMmbl
Oitnepa—Benna. IIpuMeHeHHEe TEOPETUKO-MHOXKECTBEHHOTO ammapara st
ONMCAHUs PEAIBHBIX MPOLECCOB M SBJICHHM, NIPU PELIEHUU 3aa4 U3 APYTUX
y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTEMAaTHYECKOTO 0OBEKTA, CIEICTBUE,
JI0Ka3aTeIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KUIACC

Yucsa v BBIYUCJICHUS

Harypanbubie u 1mensie uyucna. [IpuMeHeHHE MNPU3HAKOB JEIUMOCTHU
HEIbIX YKceN, HauOonbiuil oo nenurens (nanee — HOJI) u HauMeHbllee
obmee kpatHoe (nainee — HOK), octaTtkoB mo moaysnro, anroputma EBknuma st
pelIeHus 3a71a4 B LEJbIX YUCIax.

Kommiekcapie umcna. Anredpandeckass ¥ TPUTOHOMETpHUecKash (hOpMbI
3aMUCH KOMIUIEKCHOTO 4uciia. ApuMETHIECKHe Onepanud ¢ KOMIUICKCHBIMU
yuciaaMu. M3o0paxeHrne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW TJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cTeneHM U3 KOMIUIEKCHOTO YHCIA.



[IpumeHeHre  KOMIUIEKCHBIX  YHMCEN s peuieHus  (QU3NYECKuX U
r€OMETPUYECKUX 3a/]aY.

YpaBHeHUs U HEPABEHCTBA

Cucrema M COBOKYNHOCTh YpPAaBHEHMM M HEPABEHCTB. PaBHOCWIIBHBIC
CUCTEMBI I CHCTEMBI-CJIEICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTOop KOpHEH TPUTOHOMETPUUECKHX YPABHEHMH C  HOMOUIBIO
TPUTOHOMETPHUECKOU OKPYHOCTH. Pemienne  TPUrOHOMETPHUYECKHUX
HEPaBEHCTB.

OcHOBHBIE METOABl PEIICHUS TOKa3aTeNbHBIX M JIOTapUPMUUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IBI PEUIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PELICHUS CHUCTEM M COBOKYIHOCTEH PalMOHAJIBHBIX,
UppalMOHAIbHBIX, TOKA3ATEIbHBIX U JIOTAPUPMUUECKUX YPaBHEHUI.

VYpaBHEHUsA, HEPABEHCTBA U CUCTEMBI C TApAMETPaMHU.

[Ipumenenne  ypaBHEHMM, CHUCTEM M  HEPABEHCTB K  PEIICHUIO
MaTeMaTUYECKHX 3a/Jad W 3aJad U3 pa3iudHbIX O0JacTel HaAyKHM M peaibHON
KU3HH, UHTEPIPETALHS OTYyYEHHBIX PE3YIbTaTOB.

DOyHKUUM U Tpaduku

I'padux kommosurmu dynkuuii. ['eomerpuyeckue oO6pa3bl YypaBHEHUN U
HEPABEHCTB HA KOOPJIAMHATHOM IMIOCKOCTH.

Tpuronomerpuueckue PyHKIIMU, X CBOMCTBA U IPaPUKH.

I'paduueckue meTonbl pelieHus ypaBHEHUN U HepaBeHCTB. I 'paduueckue
METO/bl PEIICHHUS 3a7a4 C TapaMeTPAMH.

Hcnons3zoBanne rpagukoB (YHKUMA 75 UCCIENOBAaHUS IPOIECCOB H
3aBHCHUMOCTEH, KOTOpbIE BO3HUKAIOT MPHU PELICHUM 3a7ay U3 JPYruX y4eOHBIX
IIPEIAMETOB U PEAIbHOM KU3HMU.

Havana mareMaTH4ecKOro aHajau3a

[IpumMeHeHre MpOM3BOIHON K MCCIIETOBAaHUIO (DYHKIIMI HAa MOHOTOHHOCTD
U dKcTpemMyMmbl. HaxoxzaeHue HauOONbIIETO M HAUMEHbBIIETO0 3HAYCHHM
HENpepbIBHON (YHKIIMU HA OTPE3KE.

[IpumeHeHre NPOM3BOJHON I HAXOXKACHUS HAWIy4ylIero peuieHusl B
NPUKIAAHBIX 3a/adax, s ONpEelNeseHUsT CKOPOCTH M YCKOPEHHs MpoLecca,
3a1aHHOTO (DOPMYJITOH WK TPAPUKOM.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO TMepBooOpa3HbiX. [lepBooOpa3HbIe
arieMeHTapHbIX QyHkumid. [IpaBuia HaxoX1eHUs IepBOOOPa3HBIX.



WNurerpan.  I'eomeTpudeckuii  CMBICA ~ MHTerpaja.  Bpraucnenue
onpenenéHHoro uaTerpaia mo ¢popmyne Herorona-JIeOnura.

[IpumeneHnue uHTErpana AJis HaXOXKJICHUS IUIONIAJIeN TUIOCKUX (GUTYp U
00BEMOB r€OMETPUYECKUX TEJL.

[Tpumepsr pemenuit audpepeHIMaIbHBIX YpaBHEHUNA. MaremaTudeckoe
MOJICJIMPOBAaHUE pEATbHBIX TMPOLECCOB C MOMOIIbIO U] PepeHIInaTbHBIX
YpPaBHEHUM.



IUNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJITEBPA° U  HAYAJIA MATEMATHUYECKOI'O  AHAJIU3A»
(YTJIVYBJIEHHBII VPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:knaHCcKOro BOCIUTAHMS:

c(hOPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3WIUMA  OOydYaromerocs  Kak
AKTUBHOT'O M OTBETCTBEHHOI'O WI€HA POCCUMUCKOTO OOIIECTBA, MPEACTABICHUE O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYD, SBICHHM,
poLeayp TPaKIaHCKOro oOiiecTBa (BbIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HHCTHUTYTaMH B COOTBETCTBHM C WX
GYHKIUSMUA U HA3HAYECHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPaKJaHCKOW UJICHTUYHOCTU, YBAKCHUS
K IPOIIJIOMY U HACTOSIIIIEMY POCCUMCKON MaTeMaTUKH, IICHHOCTHOE OTHOILICHUE
K JOCTH)KEHHUSIM POCCUMCKHX MAaTEMAaTUKOB U POCCHUMCKONM MaTeMaTUYECKOU
IIKOJIbI, MCIOJb30BAaHUE 3TUX JOCTHKEHUI B APYIUX HAyKax, TEXHOJIOTHSX,
chepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

OCO3HaHHE JTyXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapoja,
c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, HSTUYECKOTO TMOBEICHUS,
CBSI3aHHOTO C MPAaKTUYECKUM TPUMEHEHUEM JIOCTUKEHUM HAyKH U
NEATEIIbHOCThI0 YYEHOIO, OCO3HAHWE JIMYHOTO BKJIaJa B IIOCTPOCHHE
YCTOMYHMBOTO Oy IyIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYAs ACTETUKY MaTEMAaTHYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, pelLICHuH, pacCyXJIeHUN,
BOCIIPUUMYHUBOCTH K MATEMAaTUYECKUM aCIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:

c(hOPMHUPOBAHHOCTh YMEHHUS TPUMEHSITh MAaTEMAaTHUYECKHE 3HAHHS B
WHTEpecax 370pOBOrO0 M 0e3omacHoro oOpa3a JKU3HH, OTBETCTBEHHOE
OTHOIIEHUE K CBOEMY 3JI0POBBIO (370pOBOE MHUTAaHUE, COATTAHCUPOBAHHBIM
PEXKUM 3aHATUNA U OTIIbIXA, PETYIsIpHAs (pU3NUecKasi akTUBHOCTD), PU3NUECKOE
COBEPIIICHCTBOBAHUE npu 3aHATUAX CHOPTUBHO-03/I0POBUTEILHOMN
NEATENbHOCTBIO;



6) Tpy10BOr0 BOCIIUTAHUSA:

FOTOBHOCTh K TPYAy, OCO3HAHUE IIEHHOCTU TPYAOJIOOUSI, MHTEPEC K
paznuyHbiM  cdepaM  Tpo(ecCHOHANBbHON  ACSATENbHOCTH, CBS3aHHBIM C
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIAaThb OCO3HAHHBIA BBHIOOP
Oynymeld mnpodeccun M peanu3oBbIBATh COOCTBEHHBIE KU3HEHHBIE ILIAHBI,
FOTOBHOCTh U  CHOCOOHOCTH K  MaTeMaTH4ecKoMy OOpa3oBaHUIO U
caM00Opa30BaHUIO Ha TMPOTSHKECHUH BCEH J>KM3HU, TOTOBHOCTh K aKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 33/1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3KOJIOTrH4eCKOr0 BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTh JIKOJOTUYECKON KYJIbTYpbl, TOHMUMaHHE BIUSHUS
COIIMAJIbHO-D)KOHOMUYECKUX MPOLECCOB HA COCTOSIHUE MPUPOJAHOU H
COIIMAJIBHOM Cpelibl, OCO3HAHHME TIJ00ATBHOTO XapakTepa HKOJIOTHYECKUX
npo0OsieM, OpUEeHTAIMs Ha IPUMEHEHNE MATEMAaTUYECKUX 3HAHUN I PEIICHHUS
3a/1a4 B 00JIACTH OKPYXKAIOIIEH Cpe/ibl, IJIAaHUPOBAHKUE MTOCTYKOB U OLICHKU UX
BO3MOYKHBIX IMMOCIICICTBUN [T OKPYKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAayKM U  OOIIECTBEHHOW MPAKTUKH, MOHUMaHUE
MaTEMaTUYECKON HayKd Kak chepbl YeTIOBEYECKOW MeATEeTbHOCTH, ITAlOB €&
pa3BUTUS M 3HAYMMOCTH [JIS Pa3BUTHS IMBWINW3ALMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUK W MaTEMaTHYECKOM KyJIbTYpOH Kak CpPeJACTBOM IO3HAHUSI MHUPA,
FOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO M HMCCIEIOBATEIbCKYIO NIESITEIBHOCTh
WHJIUBUAYAJILHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTeibHbIE YHUBEPCAIbHBIE YUeOHbIE /1eiicTBUS

ba3oBble 1ornueckue AecTBU:

BBISBIISATh M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKN MaTEeMaTHICCKUX
00OBEKTOB, TIOHATHH, OTHONICHUH MEXKIYy MOHATHAMH, (OPMYIUPOBATH
onpeeIcHUs TIOHSTHH, yCTaHABJIMBATh CYIIIECTBCHHBIN MIPU3HAK
Kinaccupukanuu, OCHOBAaHMS JUIsi OOOOIIEHUS UM CPAaBHEHUs, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

BOCIIPUHUMATh, (HOpPMyIUpOBaTh MW  NPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;



BBIABJISITh ~ MAaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMMOCBA3U U
MpoTUBOpEeYHs B akTax, JaHHBIX, HAOMIOACHUSIX M YTBEPKICHUSAX, TIPEIJIaraTh
KPUTEPHUH JIJIsl BBISIBIICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIA;

JieaTh BBIBOJABI C HUCIOJIb30BAHUEM 3aKOHOB JIOTUKH, IEAYKTHBHBIX H
UHAYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

IPOBOJUTH CaMOCTOSTENILHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
VTBEPKICHUA (MpsSMBIE W OT MPOTHBHOTO), BBICTPAWBATH ApPTyMEHTAITHIO,
MPUBOANTh TIPUMEPHl H  KOHTPHPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYXKIIEHUS U BBIBOJIBI;

BBIOMpATh CIoco0 pemieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJBKO
BApUAHTOB pelUICHUs, BbHIOMpaTh Haubojee MNOAXOAAIMMK ¢  y4€ToM
CaMOCTOSTENILHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

HCIIOJB30BaTh BOIPOCHI KaK HCCIIEIOBATEIbCKUN MHCTPYMEHT TO3HAHUS,
(GopMynupoBaTh  BONPOCHI, (UKCUpPYIOLIME MPOTUBOpEUYUE, MpodIeMy,
YCTaHaBJIMBATh UCKOMOE M JJaHHOE, (HOPMUPOBATH TUIIOTE3Y, apTYMEHTHUPOBATh
CBOIO MTO3ULIUI0, MHEHHUE;

IPOBOJUTH CaMOCTOSITEIIbHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTEeMaTU4YeCKOro OOBEKTa,
SBJICHHS, TIPOLIECCA, BBIABICHUIO 3aBUCUMOCTEH  MEXIYy OOBEKTaMH,
SIBJICHUSIMU, TIPOIIECCAMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS ¥ BBIBOJBI MO pe3yJibTaTam
MPOBEAEHHOIO0 HAOMIOJIEHUS, HWCCIEAOBaHUs, OLEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 0000IIEHUI;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TPOIECCa, a TAKXKE BBIJIBUTATH
MIPETOI0XKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ nndopmanueii:

BBIABIIATE JeunuTel WHPOpMAIMY, JaHHBIX, HEOOXOJAMMBIX JII OTBETA
Ha BOIIPOC U JJIsI pEIICHUs 3a]1auu;

BBIOMpaTh ~ MHPOPMAIMIO W3  HWCTOYHWKOB  PA3JIMYHBIX  THIIOB,
aHaJM3UpPOBaTh, CUCTEMATHU3UPOBATH M HWHTEPIPETUPOBATH HUHQPOPMAIUIO
Pa3ITUYHBIX BUJOB U (OPM TIPEICTABIICHHUS;

CTPYKTYpPHUpPOBaTh UH(POPMAIIHIO, IPEACTABISTH €€ B pa3IMUHbIX (hopmax,
WJUTIOCTPUPOBATH TpauiecKu;

OIICHUBATh HaJEKHOCTD uHbOopMaIuu 1o CaMOCTOSITENILHO
c(hOpMyYITUPOBAHHBIM KPUTEPHUSIM.



KoMMyHHKaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIE TeHCTBHS

OO0menue:

BOCIIpUHUMATh W (QOPMYIHpPOBAaTH CYXIEHHUS B COOTBETCTBHH C
YCIIOBHSIMU U TIETISIMU OOIIIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY
3pEHHUS B YCTHBIX M MUCHhbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS 10 X0y PEIICHUS
3aJ1a4yi, KOMMEHTHPOBATh TIOJyUYCHHBIN PEe3yJIbTAT;

B X0JIe 00CYXKJCHUS 3a/1aBaTh BOTIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI,
npoOJIeMBI, pelIaeMoi 3aJavd, BBICKAa3bIBaTh HJICH, HAICJICHHBIC Ha ITOWCK
pelieHusi, COMOCTARISITh CBOU CYXKIEHUS C CYXJICHUSIMU JIPYTHX YYaCTHHKOB
auanora, OOHapyXKMBaTh Pa3IMuMe M CXOJICTBO TO3HUIUH, B KOPPEKTHOU (hopme
(dbopMyIMpOBaTh PA3HOTIIACHSI, CBOU BO3PAKEHUS;

MPEACTABIATh  PE3yJbTaThl  PEIICHHWS  3aadH, HKCIIEPUMEHTA,
UCCIICIOBAHUSI, TIPOCKTA, CAMOCTOSATEIIBHO BBIOMpATh (hOpMaT BBICTYILICHUS C
y4E€TOM 3aJ1a4 IPE3CHTAIIUN 1 OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBepPCaJbHbIE YUeOHbIE JelCTBUSA

Camoopranusanus:

COCTABJISITh TUIAH, aJITOPUTM PEIICHUS 3a[a4i, BHIOUPATh CIIOCO0 peleHus
C yu€TOM HMEIOIIMXCI PEeCypcoB HM  COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBAaTh W KOPPEKTUPOBATH BapHAHTHl PEIIEHUN C Y4E€TOM HOBOU
uH(popmanuu.

CaMOKOHTPOJIb, SMOIUOHAJIBLHBIA HHTEJIEKT:

BIIQJICTh HABBIKAMH TIO3HABATEIBHOM pedaeKcMH KaKk OCO3HAHMSI
COBEpIIIAEMbIX JIEUCTBUM U MBICIUTEIBHBIX IIPOIIECCOB, WX PE3yJIbTaTOB,
BJIQJIETh CIOCOOAMH CaMOIPOBEPKH, CAaMOKOHTPOJISL IMpoIlecca U pe3yibTaTa
pelIeHus] MaTeMaTUYEeCKOM 3a1auH;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh TpPH PEIICHUH
3aJlauyd, BHOCUTh KOPPEKTHUBBI B JIEATCILHOCTh Ha OCHOBE HOBBIX
00CTOSATEILCTB, JTAHHBIX, HAWICHHBIX OITMOOK, BRISIBIICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yJbTaTa IEId WM YCIOBUAM, OOBSCHATH
MPUYMHBI JIOCTHKEHUS WM HEJAOCTHKEHUS PE3yJbTaTOB JIESITEIbHOCTH,
HaXOJIUTh OIMHMOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eTEJIbHOCTD:

MOHMMATh W  WCIOJB30BAaTh  MPEUMYINECTBA  KOMaHIHOM |
WHIUBUYaJIbHOH pabOThl MPU pelIeHWH Y4YeOHBIX 3a7ad, MPUHUMATHh IETh
COBMECTHOM JI€SITEIbHOCTH, TUIAHUPOBATh OPTaHU3alMI0 COBMECTHOM paloTHI,



pacnpenensTh BUIbI paboT, JOroBapuBaThCs, 00CYKIaTh MPOIECC U Pe3ybTar
paboThl, 00001IaTh MHEHHUSI HECKOJIBKUX JTIO/ICH;

y4acTBOBATh B IPYIIIOBBIX (hopMax paboThl (00CYyXIeHHs, 0OMEH MHEHHUM,
«MO3TOBBIC IITYPMBD» W HWHBIC), BBINOJHATH CBOIO 4YacTb paboOTBl U
KOOPAWHHUPOBATh CBOU JEHCTBUS C APYTMMH WICHAMH KOMaH]bI, OIEHUBATH
KayeCcTBO  CBOETO  BKJIaJa B  OOmMUH  MPOAYKT 1O  KPUTEPHSM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUS.

IHPEAMETHBIE PE3YJIBTATDBI

K xoniy oOydenuss B 10 kjacce oOyyaromuiics MOJTYYUT CIETYIOITUE
IIPEeIMETHBIE PE3YJIbTATHI IO OTJACIBHBIM TEMaM padoueil MporpaMmMbl y4eOHOTO
Kypca «Anredpa U Hadajla MAaTEMaTUYECKOTO aHATN3ay:

Yucsia 1 BBIYMCICHUSA:

CBOOOJHO OMEPUPOBATH MOHITUSMU: PAIMOHATBLHOE YKMCIIO, OECKOHEYHAs
nepuoaudeckas JpoOb, MPOLEHTHI, HPPALUOHAIBHOE YHCIO, MHOXECTBa
palMOHATIBHBIX U JEUCTBUTENBHBIX YUCEI, MOYJIb JEHCTBUTEIIBHOTO YHCIIA;

OPUMEHSTh JApOOM W TPOLEHTHI Uil pEUICHUs TPUKIAJHBIX 3334 U3
PAa3IMYHBIX OTPACIIEN 3HAHUN U pealbHOU KU3HU,

OPUMEHSATh  TPUONMKEHHBIE  BBIYMCIICHHS, TpaBUiia  OKPYIJICHHS,
IIPUKUIKY U OLICHKY PE3yJIbTaTa BEIYMCIICHUM;

CBOOOJHO OMNEpUpPOBATh IOHATHEM: CTENEHb C LEJIbIM [OKa3aTeleM,
WCIIONB30BaTh MOAXOIAIIYI0 (OpMYy 3alUCH JEeUCTBUTEIBHBIX YHUCEN IS
pEIICHUS MPAKTUYECKUX 3a71a4 U MPEJICTABICHUS JJaHHbBIX;

CBOOOJHO  OIMEpUpOBaTh  TOHATHEM:  apU(PMETUYECKUNH  KOpPEHb
HATypaJbHOW CTEIICHU;

CBOOOJHO  OMEPHUPOBATH TMOHSTHEM: CTENEeHb C  palMOHAIBHBIM
[IOKa3aTeseM;

CBOOOJHO OMNEpPUPOBATh TMOHATUSIMU: Jorapudm uuclia, AECATUYHBIC U
HaTypaJIbHBIC JIOTApU(PMBI;

CBOOOJHO OMEPHUPOBATH MOHATUSIMU: CHHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC
YHCIJIOBOTO apryMEHTA;

ONEPUPOBATH  MOHATUAMHU: APKCHUHYC, AapKKOCHMHYC M apKTaHICHC
YHCIJIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA:



CBOOOAHO  OMEepUpOBaTh  MOHSATHUSIMHU:  TOXKIECTBO,  ypaBHEHUE,
HEpPaBEHCTBO,  PAaBHOCWIbHBIE  YpPaBHEHUS U  YpPaBHEHHS-CIIEICTBUA,
PaBHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh PAa3JIMYHbIE METOAbl PEUIEHHs pPAalMOHANbHBIX U JIPOOHO-
palMOHAIbHBIX YPABHEHUM, MPUMEHSITb METOJ WHTEPBAIOB I PEIICHUs
HEPaBEHCTB;

CBOOOJHO OMEPHUPOBATHh MOHATHSIMH: MHOTOWIEH OT OJHON MEepEeMEHHOMH,
MHOTOUYJIEH C LENIbIMU KO3(PHIMEeHTaMH, KOPHH MHOTOYJICHA, MPUMEHSTH
JICJICHHE MHOTOWIEHa Ha MHOTOYIEH C OCTaTKoM, TeopeMy be3y m teopemy
Buera nns pewenus 3agauy;

CBOOOZHO OINEpPUPOBaTh MOHATUSAMU: CUCTEMa JIMHEHHBIX YpaBHEHMIH,
MaTpula, OINpPEAENTUTeNb MaTpUlbl 2 X 2 W €ro reOMETPUYECKHH CMBICI,
UCIIOJIb30BaTh CBOICTBA ONpeAenuTeNs 2 X 2 s BBIYMCICHUS €ro 3HaueHus,
MPUMEHATh ONPENCIUTENN JJI1 PEIICHUS CUCTEMbl JIMHEWHBIX YpaBHEHUH,
MOJEIIUPOBATh pEAIbHbIE CUTyalldd C [IOMOIIBI0 CHUCTEMBbI JIMHEHHBIX
YpaBHEHUH, HCCIEI0BAaTh IOCTPOEHHBbIE MOJEIM C TIOMOLIBI0 MAaTpUll U
OnpeaenuTeNIeld, MHTEPIPETUPOBATH MOJYYECHHBIN PE3yJIbTaT;

UCIIOJb30BaTh CBOICTBA JAEUCTBMIM C KOpPHSAMHU [UIsl IpeoOpa3oBaHUs
BBIPAKCHUMU;

BBIMOJHATh MPEOOPa30BaHMsI YHUCIOBBIX BBIPAXKEHHH, COJEpKaLINX
CTENEHU C pallMOHAIBHBIM ITOKA3aTENEM;

MCIIOJIb30BATh cBOMicTBa  JorapudmoB IS npeoOpa3zoBaHus
Jorapu(pMUUECKUX BBIPAXKECHHI;

CBOOOJHO OINEPUPOBATH MOHATUSMHU: UPPAIIMOHAIIbHBIE, IOKA3aTEIbHbIE U
jJorapuMHUUECKUe YpaBHEHHUS, HaxOAUTh HX pEHIEHHs C IOMOIIBIO
PAaBHOCWJIBHBIX IIEPEXO0B UJIM OCYLIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSThH OCHOBHBIE  TPUTOHOMETPUYECKHE Gopmynel I
npeo0pa3zoBaHusl TPUTOHOMETPUUECKUX BBIPAXKEHHUI;

CBOOOJHO ONEPUPOBATH MOHSITHEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHSATh HEOOXOIMMble (QOpMyNbl JJI PEIICHHUs OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHUIA,

MOJIETTUPOBATh pealbHble CHUTyallMM Ha $3bIKE alreOpbl, COCTABIATH
BBIpQXCHUS, YpPaBHEHHs, HEPAaBEHCTBA I10 YCJOBHIO 3aJlayM, MCCIEI0BATh
MOCTPOCHHBIE MOJIEININ C MCTIOIb30BAHUEM allapara aiareopsl.

DYyHKIUU U TPAPUKH:



CBOOOAHO OMEpUPOBATh MOHATUSAMHU: (YHKIHUSA, CHOCOOBI 3aqaHUs
¢yHKIIMHM, B3aMHO oOOpaTHble (YHKUWH, KOMIO3WIMUS (QyHKUUN, rpadux
(yHKILIMH, BHITOJIHSTD dJIEMEHTapHbIE MPeoOpa3oBaHus rpaduKoB GyHKIINNT;

CBOOOJHO OTEPUPOBATH MOHATHIMH: 00JaCTh OMpPEICIICHUS U MHOXKECTBO
3Ha4eHU PYHKUINU, HyTU QYHKINHU, TPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJHO OINEPHPOBATh MOHATUSAMH: YETHbIE M HEYETHBIE (YHKIIUH,
nepuoAndecKre PyHKIIMH, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIH, MAKCUMYMBbI
U MUHUMYMBI (DYHKIIMH, HauOoJblllee W HaUMEHbIlee 3HaYeHHe (PYHKIHMU Ha
MIPOMEKYTKE;

CcBOOOIHO ONEPUPOBATH MOHATUSAMU: CTETIEHHAs! (PYHKLMS C HATypaJIbHBIM
U LEJIbIM MOKa3aTeneM, rpaduk creneHHOW (QYHKIMKM C HaTypajibHBIM U LEIbIM
nokaszarenem, rpauk KOpHs n-oi CTENEeHM KaK (PYHKIMH OOpaTHOW CTENEHU C
HaTypaJIbHbIM I10Ka3aTeleM;

OTIEpUPOBAThH MOHATHAMU: JHHEWHASA, KBaApAaTUIHAS U APOOHO-TMHEWHAs
(YHKIIMH, BBINONHATH SJEMEHTAPHOE WCCIEAOBAaHUE W TIOCTPOSHUE WX
rpauKoB;

cBOOOHO OMEpPUPOBATH MOHITUAMHU: TOKa3aTeNbHAs U JorapupMudecKas
(YHKIIMM, UX CBOMCTBA U Ipa(UKH, UCIOJB30BATh UX TpadUKU A PEUICHUS
YPaBHEHUN;

CBOOOJHO OMEpPUPOBATH MOHSATHUSAMHU: TPUTOHOMETPUUYECKAs OKPYKHOCTbD,
oTpe/ieNieHue TPUTOHOMETPUYECKHUX (QYHKIIUH YUCIOBOTO apTyMEHTa;

UCIONb30BaTh Tpaduku GYHKIUN A7 HUCCIEIOBaHUS TPOIECCOB U
3aBHCHMOCTEH MPHU PEIIeHNH 33/1a4 U3 APYTUX YIeOHBIX MPEIMETOB U peaTbHON
KU3HU, BBIpXaTh (HOpMyJIaMi 3aBUCHMOCTH MEXK/y BETUIMHAMU;

Hauyana maTeMaTH4eCcKoOro aHajmu3a:

cBOOOHO ONEpPUPOBaATh MOHATUSAMU: apuPMeTUUECcKas U TeOMEeTpUYecKas
nporpeccusi, 0eCKOHEUHO YOBIBaIOIasi FTEOMETPUUYECKAsi IPOTPECCUst, TUHEHHBIHI
M OKCIIOHCHIMATBHBIA  POCT, ¢GopMyla CIOXKHBIX TPOIEHTOB, HWMETh
NPECTaBICHUE O KOHCTAHTE;

MCTIONB30BaTh MPOTPECCUH IJIsI PEIICHHs] PEaNbHBIX 3a7ad MPUKIATHOTO
XapakTepa,;

CBOOOJHO OIEpPUPOBATh MOHATHUSMHU: IOCIEI0BATEIbHOCTh, CIOCOObI
3aJlaHus MOCTIEI0BAaTEIbHOCTEH, MOHOTOHHBIE U OTrpaHUYECHHbBIC
MOCJICOBATEILHOCTH, IOHUMAaTh OCHOBBI 3apOXACHHUA MaTEeMaTHUYECKOIro
aHaJIM3a KaK aHaJln3a OECKOHEUHO MaJIbIX;



CBOOOJIHO OTIEPHPOBATH MOHATUSIMH: HEMPEPHIBHBIC (DYHKIIMH, TOYKU
pa3pbiBa rpaduka QyHKIMH, aCUMIOTOTHI rpaduka QyHKINHY;

CBOOOJTHO OIEpPUPOBATH MOHSATHEM: (DYHKIIMS, HETpEphIBHAs Ha OTpeE3Ke,
NPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIUH JJIS pPEIICHUS 3a/1a4;

CBOOOJTHO OMEpPUPOBATH IMOHSATUSMU: IE€pBasi U BTOpas MPOU3BOJHBIC
byHKIMHU, KacaTenbHas K rpaduky GyHKIUY;

BBIYUCIISITH ~ MPOU3BOJAHBIE  CYMMBbI, MPOU3BEACHUS, YaCTHOTO U
KOMITO3HIINH JIBYX (DYHKITUN, 3HATH MMPOU3BOIHBIC AJICMEHTAPHBIX (PYHKITU;

HCIIOJB30BaTh T€OMETPUUECKUN U (DU3NUYECKUN CMBICI TPOU3BOIHOM st
pelieHus 3aad.

MHoxecTBa M JIOTUKA:

CBOOOJTHO  OMEPUPOBATH TMOHATUSAMH: MHOXECTBO, OIEpallid  Haj
MHOXECTBaMU;

HCIIOJB30BaTh TEOPETUKO-MHOXKECTBEHHBIN —ammapar JJisl  ONHCaHus
pealbHBIX TMPOIECCOB W SIBIICHUM, MPHU PEIICHUM 3a7ad U3 JIPYTUX y4eOHbIX
MPEIMETOB;

CBOOOJHO OMEpPUPOBATH MOHATUSIMU: OINpPEIICIICHUE, TeopeMa, ypaBHEHUE-
CJIIEICTBHE,  CBOWMCTBO  MAaTeMaTHMYeCKOro  O0BEKTa,  JOKa3aTelbCTBO,
PaBHOCHJIbHBIE YPABHEHUSI U HEPABEHCTBA.

K xonmy oOydenuss B 11 kjacce oOy4aromuiics TMOJTYYUT CIETYIONTUE
MpeMETHBIC PE3YJIbTAThI [0 OTACJIBHBIM TEMaM paboueil mporpaMMbl y4eOHOTO
Kypca «Anredpa v Hauajla MaTeMaTUYECKOr0 aHATU3a:

Yucia v BBIYMCICHUSA:

CBOOOJHO OMNEpPUPOBATh TMOHATHUSMU: HATypaJlbHOE U II€J0€ YHCIO,
MHOECTBA HATYpaJbHBIX U LIEJIBIX YUCEN, UCTOJIb30BaTh NPU3HAKHU JIEIUMOCTH
ueneix uucen, HOJ u HOK HarypanbHbIX uMcen Mg pelIeHus 3ajad,
IPUMEHSTH anroput™ EBkinnaa;

CBOOOJHO ONEpUPOBATh MOHSATHEM OCTaTKa MO MOJYJIIO, 3aIllUChIBaTh
HaTypaJIbHBIC YKCJIa B PA3JIMUYHBIX TO3UIIMOHHBIX CUCTEMAaX CUMCIICHUS;

CBOOOJHO OINEPUPOBATH MOHATUSIMHU: KOMIIJIEKCHOE YHMCJIO U MHOXKECTBO
KOMILUIEKCHBIX YHCEJI, IPEJICTABIATh KOMIUICKCHBIE YKCiia B alreOpandeckon u
TPUTOHOMETPUUECKON (hopMe, BHIMOTHATH apu(hMETUIECKHUE ONepaIiui ¢ HUMHU
1 U300pakaTh Ha KOOPIMHATHOM TIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



cBOOOZHO ONEPUPOBATH MOHATUSMU: UppAIlMOHATIbHBIC, TOKAa3aTeIbHbIE U
jJorapuMHUUECKUe HEpPaBEHCTBA, HAXOAWTh HMX PEIICHHS C TOMOIIBIO
PAaBHOCUIIBHBIX IIEPEXOO0B;

OCYIIECTBIISATh OTOOp KOPHEH TMpH PEIIEHUH TPUTOHOMETPUUECKOTO
YPaBHECHMUS;

CBOOOJHO OIEPUPOBATh IOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh HEoOXOoAuMble (QOPMYJIBl ANl pEHICHUS OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOIHO OTEpUPOBATH MOHITHSIMH: CUCTEMA U COBOKYITHOCTh YPaBHEHUI
U HEPABEHCTB, PABHOCWIBHBIE CHUCTEMBI M CHCTEMBI-CIEACTBHUS, HAXOIUTh
pEUIEHUs] CHCTEMBI M COBOKYIIHOCTEM palMOHAIBHBIX, HPPALMOHAJIBHBIX,
MOKa3aTeNbHbIX U JIOrapu(pMUUYECKUX YPAaBHEHUN U HEPABEHCTB;

pemarb paluuOHAJIbHBIE, UppalOHAaJIbHBIE, IIOKAa3aTeJIbHBIE,
gorapu()MUUECKHE M TPUTOHOMETPUYECKHE YPAaBHEHHS M HEPaBEHCTBA,
COZIepIKaIlle MOYJIM U IapaMeTpBhl;

MPUMEHSATH FpaQUUeCcKue METO/IbI JJI PEIICHHUsS] YPABHEHHI U HEPABEHCTB,
a TAKKe 3a7a4 C mapameTpamu;

MOJICIMPOBaTh pEaJbHbIE CUTyallUM Ha S3bIKE€ aiareOpbl, COCTaBIATH
BBIPAKEHHUSI, YPaBHEHHUs, HEPABEHCTBA M HX CHUCTEMBI IO YCIOBUIO 3aJa4yH,
UCCIIEZIOBaTh MOCTPOEHHBIE MOJEIM C MCIOJb30BAaHMEM amnmnapara anreOpsl,
MHTEPIPETUPOBATH MMOJTYYECHHBIN PE3yJIbTAT.

DOyHKuMU ¥ rpapukm:

CTpOUTh TpaUKH KOMIIO3ULIMH (YHKIHMA C MOMOILBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHMS U CBOMCTB KOMIO3UIMU ABYX (DYHKIIMIA;

CTPOUTb TEOMETpUUecKHe oOpa3bl ypaBHEHHMH M HEPABEHCTB Ha
KOOPJIMHATHOM IJIOCKOCTH;

CBOOOZHO OMNEpPUpPOBaTh MOHATHAMHU: Tpa@UKd TPUTOHOMETPUUECKHUX
dynxumii;

OPUMEHATh (PYHKIUU JJIs MOAEIHMPOBAHUS M HUCCIEIOBAHUS pPEAIbHBIX
IIPOLIECCOB.

Hayana MareMaTH4ecKoro aHajmsa:

UCIIOJIb30BAaTh  NPOU3BOAHYIO JUIs  HCCleloBaHUS  (QYHKIMM  Ha
MOHOTOHHOCTB Y DKCTPEMYMBI;

HAXOJUTh HauOOJbIlIee U HAUMEHbLIEe 3HaUCHUSI (YHKIIUN HEMPEPbIBHON
Ha OTPE3KE;



UCTIOJIh30BATh MPOU3BOJHYIO JIISI HAXOXKICHHUS HAWIYUIIETO PEIICHUS B
NPUKIAJHBIX, B TOM WYHCJIE€ COIUAILHO-DKOHOMUYECKUX, 3a7adax, JuIs
OTIpeJIeIeHUs] CKOPOCTU M YCKOpPEHHs Tpoliecca, 3alaHHOro (opMyaond WiH
rpaduKom;

CBOOOJHO OINEPHPOBATh MOHATUSMH: TEPBOOOpa3Has, ONpencIEHHbIH
MHTETpaj, HaXOJUTh MEPBOOOpA3HbIC DJIEMEHTAPHBIX (PYHKIUI W BBIYUCIATH
uHTerpan no gopmysne Hototona-JleitOnuna;

HAXOJUTh TUIOMAAN IUIOCKUX (UTYp U OOBEMBI T C IMOMOIIBIO
UHTETpaa;

UMETb NPEJCTABICHHEe O MAaTEeMAaTUYECKOM MOCIUPOBAHHM Ha TPUMEpE
cocraBieHus nupdepeHInanbHbIX YPaBHEHUH;

pemaTh NpUKIAJHbIC 33/1a4H, B TOM YHUCIIE COIMATbHO-DKOHOMHYECKOTO U
¢u3uUecKoro xapakrepa, CpeCTBAMU MaTeMaTHYECKOTO aHAIIN3a.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

N

~

HaumenoBanue pa3aesioB u
TEM NMPOrpaMMbl

KoaunuecTBO 4acoB

KoHnTpoubn

Bcero
ble paboThI

IIpakTHyeck
ue padoThbl

JJIeKTPOHHBbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchbl

MHO0k€eCcTBO J1eHCTBUTENBHBIX
yucesn. MHOTOUJIEHBI.
PannonaneHble ypaBHEHUS U
HepaBeHCTBAa. CUCTEMBI
JIMHEUHBIX YPaBHEHUN

24 1

OyHKIMH U TpadUKHU.
CrenenHast GyHKLUS C LEJIbIM
IIOKa3aTeseM

12 1

ApudmeTnueckuii KOpeHb n-
oii crenenu. MppanuoHaibHbIe
ypaBHEHUs

15 1

[TokazarenbHast QyHKIHS.
[TokazaTenbHble ypaBHEHUS

10 1




5 Jlorapudgmuueckast pyHKIUS. 18 1
Jlorapudmuyeckue ypaBHECHHS
6 Tpuronomerpuueckune 29 1
BBIPOKCHHS M YPaBHEHUS
; ITocnemoBaTeILHOCTH B 10 1
MIPOrPeCccuu
3 HenpepriBable GyHKITUY. 20 1
IIpousBogHas
9 [ToBTOpeHue, 06001eHNE, 5 9
CHCTEMaTH3aINsI 3HAaHUH
OBIIEE KOJIMYECTBO YACOB
- 136 10

[10 ITPOT'PAMME




11 KITACC

N KosmuecTBo yacos
JJIeKTPOHHBbIE
n| HaumeHoBaHme pa3iesioB u (undposbie)
KoHnTpoubn IIpakTHyeck
/[ | TeM mporpaMmmsl Bcero o0pa3oBaTe/bHbIE
ble padoThI ue padoTsbl

n pecypcsl

UccnenoBanue QpyHKImii ¢ 29 1

MIOMOILIbIO TPOU3BOJAHOM

[TepBooOpasHas 1 HHTETpa 12 1

I'pacduxu

TPUTOHOMETPUUYECKUX

GbyHKIHH. 14 1

Tpuronomerpuueckue

HEpaBEHCTBA

UppaunonaneHsle,

MOKa3aTeIbHbIE U

24 1

nmorapudmudeckue

HEpaBEeHCTBa

KommiekcHbie yucna 10 1

Harypanbnblie u 1iensie yucia 10 1




Cucrembl paluoOHaIbHBIX,
UPPalMOHATTEHBIX

12 1
[MOKa3aTeNbHbIX U
Jorapu(GpMUIECKUX ypaBHECHUI
3ajauun ¢ mapameTpamu 16 1
[ToBTOpeHue, 06001eHNE, 16 5
cHUCTEMaTH3alMsl 3HAHUI
OBIIEE KOJIMYECTBO YACOB
- 136 10

[10 ITPOT'PAMME







HOYPOYHOE IINTAHUPOBAHUE

10 KITACC
KosanuyectBo
Ne i/ Tema ypoka Jacos
Bcero
MHOXk€eCTBO, Onepanuy HaJ MHOKECTBAMH M UX CBOKCTBA 1
2 Juarpammel Ditnepa-Benna 1
3 [IpumeHeHne TeoOpeTUKO-MHOKECTBEHHOT'0 anrapaTa JUlsl pelieHus 3a1a4y 1
4 Parnmonanbshble uncina. OObBIKHOBEHHBIE M JECSTUYHbBIE JPOOU, MPOLIEHTHI, OECKOHEUHbIE 1
nepuondeckue Apoou
5 Parmonanbhele uncina. OObBIKHOBEHHBIE U IECSITUYHbBIE JPOOU, POLIEHTHI, OECKOHEUHbIE 1
MepUOANYECKHe IpooH
6 [Ipumenenue qpodeil 1 NPOLEHTOB JUIsl pEIIeHUs TPUKIAIHBIX 3a1a4 1
7 [Tpumenenue apoGeil ¥ NPOLEHTOB Ul PELICHUs IPUKIIAIHBIX 3a/1a4 1
8 JlelicTBUTENbHBIE YnCIia. PalinoHanbHbIe U UppalMOHATIBHBIE YUCIIa 1
9 ApudmeTrrueckue onepanuu ¢ JeHCTBUTENbHBIMU YUCIaMU 1
10 Monyib JECTBUTEIBHOTO YUCIIA U €70 CBOWCTBA 1
11 [TpuOnmxEHHBIE BRIYUCIIEHNUS, TIPaBUIIAa OKPYTJICHUS, TPUKUIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUI 1
12 OcHOBHBIE METOBI PELIECHUS EJIBIX U APOOHO-PAIMOHATILHBIX YPaBHEHHUH U HEPABEHCTB 1
13 OcHOBHBIE METOBI PELIECHUS EJIBIX U APOOHO-PAIMOHATILHBIX YPaBHEHHUH U HEPABEHCTB 1




14

OCHOBHEBIE METOJBbI pCHICHUS LEIIbIX U ,Z[pO6HO'paHI/IOHaJ'IBHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

MHorowieHsl OT OAHON epeMeHHOU. [[eeHre MHOTro4YIeHa Ha MHOTOWIEH C OCTaTKOM. Teopema

15
besy

16 MHorousnensl ¢ nenbiMu Kodpdunuentamu. Teopema Buera

17 Pemienue cucrem NTMHENHBIX YpaBHEHUMN

18 Pemenue cucrem IMHENHHBIX YpaBHEHUM

19 Matpuiia cucTeMsl JIMHEWHBIX ypaBHEeHUH. OnpeaenuTesib MaTpULIbl 2X2, €ro reOMEeTPUYECKU
CMBICJ U CBOMCTBA; BBIYUCIIEHUE €TI0 3HAYCHMUSI

20 Omnpenenurens MaTpuLpl 2X2, €ro reOMETPUYECKUI CMBICI U CBOICTBA; BBIYUCIIEHUE €TI0 3HAYEHUS

21 [IpuMeHeHne onpenenuTens A pEIeHUs] CUCTEMBI INHEWHBIX YPaBHEHUN

22 Perienue npukiagHbIX 3aa4 ¢ MOMOIIBIO CUCTEMbI IMHEWHBIX YpaBHEHHH

23 Perienue npukiagHbIX 3aa4u ¢ MOMOIIBIO CUCTEMbI IMHEWHBIX YpaBHEHHH

24 KonTponbhas padora: "PannonanbHble ypaBHEHHs U HepaBeHCTBA. CHCTEMbI IMHEHHBIX
ypaBHEHH"

25 Oynk1us, crnocoOsl 3aganus GyHkuy. Bzanmuo obpatHsie pyHkiun. Kommnosumus GpyHkuumit

26 I'padux GpyHkumu. DnemMeHTapHble mpeoOpa3oBanus rpagukoB GyHKIUN

97 Ob6nacTh omnpenenaeHuss © MHOXKeCTBO 3HaueHui pyHkuuu. Hynmu dynkunu. [IpomexyTku 3HaKk

IIOCTOSAHCTBA




28

Yérupie u HeuéTHbIe pyHkuuu. [lepuoanueckue GpyHkuuu. [IpoMexyTku MOHOTOHHOCTH (DYHKITMH

MaxkcumyMbl 1 MUHUMYMBI (hyHKIMHA. Hanbomnbiee n HauMeHblIee 3HaueHne PyHKIUU Ha

29
MIPOMEKYTKE
30 JIuneiiHast, KBagpaTU4HAs U IPOOHO-TUHEWHAS PYHKIIUU
31 DneMeHTapHOe MCCIIeI0OBaHUE U MOCTPOSHUE rPpauKOB 3TUX (HYHKIIHHA
32 DeMeHTapHOe UCCIIEIOBAaHUE U MTOCTPOCHUE TPA(UKOB ITHX (HYHKIIUN
33 Crenens ¢ nenbiM nokasaresneM. bunom Herorona
34 Crenens ¢ nenbM nokasareneM. bunom Hetorona
35 CrenenHas (pyHKLUS C HATYPaJIbHBIM U LIEJIbIM MTOoKa3aTeneM. E€ cBoiicTBa u rpaduk
36 KonrtponsHas pabdora: "Crenennas ¢pynkuus. E€ cBoiicTBa u rpaduk”
37 Apudmernueckuii KOpeHb HaTYpaJIbHON CTEIIEHH U €ro CBOICTBA
38 Apudmernueckuii KOpeHb HaTYpaJIbHOM CTENIEHH U ero CBOMCTBA
39 ITpeoOpa3oBaHus UUCIOBBIX BBIPAXKEHUH, COEPIKAIINX CTEICHU U KOPHU
40 [TpeoOpa3oBaHus YNCIOBBIX BBIPAKECHUN, COICPIKAIINX CTENICHH U KOPHH
41 [IpeoOpa3oBaHus YUCIOBBIX BhIPAXKEHUM, COJIEPIKALINX CTENIEHH U KOPHU
42 WppanmonansHbie ypaBHeHUs1. OCHOBHBIE METOJIBI PEIICHUS HPPAMOHATIBHBIX YPaBHEHUH
43 WppaunonansHble ypaBHeHUsI. OCHOBHbIE METO/IbI PEIICHUS] HPPALMOHATIBHBIX YPaBHEHU I




44 Wppanmonanshble ypaBHeHN. OCHOBHBIE METO/Ibl PELLICHUS UPPALMOHATIBHBIX YPABHEHUM 1
45 PaBHOCHIIBHBIE IIEPEXOBI B PEIICHUU UPPALMOHAIBHBIX YPABHEHUM 1
46 PaBHOCHIIBHBIE ITEPEXOIbl B PEILICHUH HPPAL[OHAIBHBIX YPaBHEHHH 1
47 PaBHOCHIIBHBIE ITEPEXObI B PEILICHUH HPPAL[MOHAIBHBIX YPaBHEHHH 1
48 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH UPPAIIMOHAIBHBIX YpaBHEHHHA 1
49 CaoiicTBa u rpaduk KOpHS N-0if cTeneHn Kak (yHKIUK 0OOpaTHON CTENEHH C HaTypaJlbHbIM 1
rokasaresem
50 CaoiicTBa u rpaduk KOpHS N-0if cTeneHn Kak (yHKIUKU 0OOpaTHON CTENEHH C HaTypaJlbHbIM 1
rokasaresem
o1 KonrtponsHas pabdora: "CpoiicTBa 1 rpaduk KOpHs n-oii crenenn. MppannonanbHble ypaBHEHHS " 1
52 Cremnens ¢ palliOHAIBHBIM MTOKa3aTeIeM U €€ CBOMCTBA 1
53 Cremnens ¢ palliOHAIBHBIM MTOKa3aTeIeM U €€ CBOMCTBA 1
54 CreneHb ¢ paliOHAJIbHBIM TOKa3aTeneM U e€ CBOHCTBa 1
55 [TokazarenbHast pyHK1MS, €€ cBOWCTBA U TpaduK 1
56 Hcnonb3oBanue rpaduka GyHKIMU IS pelIeHUs] ypaBHEHU N 1
57 Hcnonb3oBanue rpaduka GyHKIMU IS peIIeHus] ypaBHEHU N 1
58 IToka3zarenbHble ypaBHEeHUsI. OCHOBHBIE METOBI PEIICHUS MTOKA3aTENbHBIX YPaBHEHUH 1
59 [Toka3zarenbHble ypaBHEeHUS. OCHOBHBIC METOBI PEIICHUS TIOKA3aTENbHBIX YPaBHEHUH 1
60 [Toka3zarenbHble ypaBHEeHUS. OCHOBHBIC METOBI PEIICHUS TIOKA3aTENbHBIX YPaBHEHUH 1
61 KonTponbnas padora: "[lokazarensHas pynkuus. [lokazarenbHble ypaBHEeHUS" 1




62 Jlorapudwm gucna. CBoiicTBa norapudma 1
63 Jlorapudwm yucna. CoiicTsa jorapudpma 1
64 Jlorapudwm gmncna. CBoiicTBa norapudma 1
65 JlecATUYHBIE U HATypaJIbHBIE JTOTapH (MBI 1
66 JlecsaTHYHBIC U HATYpaJIbHBIC JTOTapU(PMBbI 1
67 [IpeobpazoBaHue BEIpaXEHUH, COACPIKAIIUX JTOTAPHPMBI 1
68 [IpeobOpaszoBanue BeIpaXKEHUH, COIepKAIIUX JOTaprUPMBbI 1
69 [IpeobOpazoBanue BeIpaXKEHUM, COIEPKAIIUX JOTaprUPMbI 1
70 Jlorapudmuueckas GpyHKIus, e€ cBoicTBa U rpaduk 1
71 Jlorapudmuueckas ¢pyHkius, e€ CBONCTBa U rpadux 1
72 Hcnonp3oBanue rpaduka GyHKIMK A1 PELICHUsT YpaBHEHUI 1
73 Hcnonb3oBanue rpaduka QyHKUINN AJI peLLIEHUs] ypaBHEHUI 1
74 Jlorapudmuueckue ypaBHeHus1. OCHOBHbBIE METO/IbI PEUICHUSI TIOTapU(PMUUECKUX YpaBHEHUIN 1
75 Jlorapudmuueckue ypaBHeHHs.. OCHOBHBIE METO/IbI pEILICHHs JOrapu(PMUUECKUX YpaBHEHUN 1
76 Jlorapudmuueckue ypaBHeHHs.. OCHOBHBIE METO/IbI pEILICHHs JOrapu(PMUUECKUX YpaBHEHUN 1
77 PaBHOCUIIbHBIE TEpEXObl B PELICHUH JIOTapU(PMUUECKUX ypaBHEHUI

78 PaBHOCHIIbHBIE NTEPEXO/IbI B PEIIEHUH JOrapu(PMUUECKUX YpaBHEHUN

79 Konrtponsnas pabora: "Jlorapupmuueckas pynkuus. Jlorapupmudeckue ypaBHeHus" 1
80 Cunyc, KOCHHYC, TAHT'€HC M KOTaHT€HC YHCIIOBOTO apryMeHTa 1
81 Cunyc, KOCHHYC, TAHT'€HC M KOTAaHI€HC YHCIIOBOTO apryMeHTa




82

ApKCHHYC, apKKOCUHYC U apKTaHI€HC YMCIOBOTO apryMEHTa

83 ApKCcUHYC, apKKOCHHYC ¥ apKTaHT'€HC YHCIOBOTO apryMeHTa 1
84 Tpuronomerpudeckas OKpy>KHOCTb, OIPEACICHUE TPUTOHOMETPUIECKUX (PYHKIIUI YHUCIOBOTO 1
aprymeHTa
85 Tpuronomerpuieckasi OKpy>KHOCTb, OIPEACICHIE TPUTOHOMETPUIECKUX (PYHKIIUI YUCIOBOTO 1
apryMeHTa
86 OcCHOBHBIE TPUTOHOMETPUYECKHE POPMYIIBI 1
87 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
89 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
90 [IpeoOpa3oBaHne TPUTOHOMETPHUUECKUX BBIPAKCHUI 1
91 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKECHUH 1
92 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAXKEHUH 1
93 [IpeoOpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKECHUH 1
94 Pemenne TpUroHOMETpUYECKUX ypaBHEHUI 1
95 Pemenne TpUroHoOMETpUYECKUX ypaBHEHUN 1
96 Pemrenne TpUroHOMETPHUUECKUX YpaBHEHHUI 1
97 Pemenne TpUroHOMETpUYECKUX ypaBHEHUI 1
98 Pemrenne TpUroHOMETpHUUECKUX YpaBHEHHUN 1
99 Pemrenne TpUroHOMETpHUUECKUX YpaBHEHHUN 1
100 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1
101 KonTponbhas pabota: "TpuroHoMmerpuueckre BhIpaXeHHs] U TPUTOHOMETPpUUYECKHEe ypaBHEeHU" 1




ITocnegoBaTenpHOCTH, CIIOCOOBI 3aJaHUs IIOCIIEN0OBATENRHOCTEN. MeTon MaTeMaTHIECKON

102 1
WUHAYKIUH
103 MOHOTOHHBIE U OTPaHUYEHHBIE MOCIIEA0BaTENILHOCTH. VcTOpHs aHann3a 6€CKOHEUHO MaJIbIX 1
104 Apudmerndeckas Iporpeccust 1
105 I'eomerpuueckas nmporpeccus 1
106 BeckoHeuHO yOBIBaromasi reoMeTpuvecKasi porpecCHsi 1
107 Cymma OeckoHEYHO yOBIBarOIIEH reOMETPUUECKOM MPOrpeccuu 1
108 JIMHENHBIN U SKCIOHEHIMAIBHBIA pocT. Yncio €. @opmyra CII0KHBIX ITPOLIEHTOB 1
109 JIMHENHBIN U SKCIOHEHIMAIBHBIA pocT. Yncio e. ®opmyiia ClI0KHBIX POLIEHTOB 1
110 Vcnonb30BaHue NpOrpeccuy Ui pelieHns pealbHbIX 331a4 MPUKIaTHOIO XapaKTepa 1
111 KontponsHas padora: "[locnenoBareabHOCTH U Iporpeccuu’” 1
112 HenpepbiBHBIE QYHKIIMU U UX CBOMCTBA 1
113 Touka pa3pbiBa. AcUMNTOTHI IpadUKOB PYHKINH 1
114 CaoiicTBa (DyHKIMI HETIPEPHIBHBIX Ha OTPE3Ke 1
115 CaoiicTBa (QyHKIIMI HETIPEPHIBHBIX Ha OTPE3KE 1
116 Meroa MHTEPBAJIOB JUIsl pELIEHUSI HEPABEHCTB 1
117 MeTto MHTEpBaAJIOB ISl PEIIEHNS HEPABEHCTB 1
118 Meroa MHTEPBAJIOB JUIsl pELICHUS] HEPABEHCTB 1
119 [TpumMeHeHHne CBOWCTB HETIPEPBIBHBIX (YHKLMHN [T pellIeHHs 3a1a4 1
120 [TpumMeHeHne CBOWCTB HETIPEPBIBHBIX (DYHKLMHN [T pellIeHHs 3a1a4 1
121 [lepBas u BTOpasi NpoU3BOAHbBIE PYHKIIUU 1




122 Onpenenenne, reOMETPUIECKUI CMBICI TPOU3BOIHOM 1
123 Omnpenenenne, GU3NIECKUA CMBICI MPOU3BOTHON 1
124 VYpaBHeHHE KacaTenbHOU K TpapuKy GyHKIUN 1
125 VYpaBHeHHE KacaTenbHOU K TpapuKy GyHKINUN 1
126 [Ipoun3BoHbIE 35IeMEHTAPHBIX (DYHKITHI 1
127 [Tpon3BoHBIC HIIEMEHTAPHBIX (QYHKINH 1
128 [Ipou3BoHAs CyMMBI, IPOU3BEACHHUSI, YACTHOTO M KOMITIO3ULIUU (DYHKITUI 1
129 [Ipou3BoHAs CyMMBI, TPOU3BEACHHUSI, YACTHOTO M KOMITO3ULIUU (YHKITHI 1
130 [Ipou3BoHAs CyMMBI, TPOU3BEACHHUSI, YACTHOTO M KOMITO3ULIUU (YHKITHI 1
131 KonTponbnas padora: "[IponsBognas” 1
132 [ToBTOpeHue, 06001IeHNe, cucTeMaTH3alus 3HaHui: "Y paBHeHus" 1
133 [ToBTOpenue, 0606meHne, cucreMaTu3anus 3HaHui: "Oyakiun" 1
134 Wrorosas koHTpoJsibHAs paboTa 1
135 HToroBasi KOHTpOJIbHASA paboTa 1
136 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3aINsT 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136




11 KITACC

KoimmuecTBo
Ne ni/m Tema ypoka 4acoB
Bcero
1 [TpumeHeHne TpON3BOTHON K UCCIIETIOBAHNIO (DYHKIIHIA HA MOHOTOHHOCTB M SKCTPEMYMBI 1
2 [TpumeHeHre TpPON3BOTHON K UCCIIETOBAaHMIO (DYHKIIHIA HA MOHOTOHHOCTB M 9KCTPEMYMBI 1
3 [TpumeHeHne TpON3BOTHON K UCCIIETIOBAHNIO (DYHKIIHIA HA MOHOTOHHOCTB M SKCTPEMYMBI 1
4 [TpumeHeHne TpON3BOTHON K UCCIIETIOBAHNIO (DYHKIIHIA HA MOHOTOHHOCTB M SKCTPEMYMBI 1
5 ITpumMeHeHre TPOU3BOIHON K MCCIEI0OBaHUIO (DYHKIMIA HAa MOHOTOHHOCTb M 9KCTPEMYMBI 1
6 ITpumMeHeHre TPOU3BOIHON K MCCIEI0OBaHUIO (DYHKIMIA HAa MOHOTOHHOCTb M 9KCTPEMYMBI 1
7 Haxoxxaenne HanOobIero 1 HAMMEHbIIETO 3HaYeHUsI HeTPePhIBHOM (PYHKIIMM HA OTpe3Ke 1
8 Haxoxxaenne HanOobIero 1 HAMMEHbIIETO 3HaYeHUsI HeTPePhIBHOM (PYHKIIMM HA OTpe3Ke 1
9 Haxoxaenne Haubob111ero 1 HaMEHbILIEr0 3HaYeHHsI HETIPEPhIBHOM (PYHKIIMU Ha OTpe3Ke 1
10 Haxoxaenne Haubob111ero 1 HaMEHbILIEr0 3HaYeHHsI HETIPEPhIBHOM (PYHKIIMU Ha OTpe3Ke 1
11 Haxosxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAYEHUST HETIPEPHIBHONW (DYHKITMN Ha OTPE3Ke 1




12 Haxoxaenne HauOobIIero 1 HAMMEHBIIIETO 3HAYCHHSI HETIPEPHIBHOW (DYHKIIMK HA OTpE3Ke 1
13 [IpumeHeHne MpOU3BOTHON /IS HAXOXKACHUS HAWTYUILEro PeleHus B IPUKIIAHBIX 3a7a4ax 1
14 [IpumeHeHne MpOU3BOTHON /IS HAXOXKACHUS HAWTYUILEro PeleHus B IPUKIIAHBIX 3a7a4ax 1
15 [TpuMeHeHHEe TPOU3BOTHOM TSI OTIPEICIICHUS CKOPOCTH M YCKOPEHHS IPoIiecca, 3aIaHHOTO 1
dbopmyItoit wim rpadpuKkoM
16 [IpumeneHne MpOU3BOTHOMN /IS ONPECIICHUS CKOPOCTH M YCKOPEHUS Ipolecca, 3aJaHHOTO 1
dbopmyoit unu rpadpukoMm
17 Kommnosurus ¢yHkimit 1
18 Kommosutust ¢hyHKIMi 1
19 Kommnosurus ¢yHkImit 1
20 I'eomeTpruueckue oOpa3sl ypaBHEHNUN HA KOOPAWHATHOM IJIOCKOCTH 1
21 I'eomeTpuueckue o0pa3sl ypaBHEHUH HAa KOOPAWHATHOM MJIOCKOCTH 1
22 KonTponbHas padora: "UccnenoBanue GyHKIHA ¢ TOMOIIBIO TIPOU3BOAHOMN" 1
23 IlepBooOpazHasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX 1
24 [TepBoobpaznbie anemeHTapHbIX (GyHKIU. [IpaBuia HaxoXaeHHs TEPBOOOPA3HBIX 1
25 [TepBooOpazubie rnemMeHTapHbIX GyHKINN. [[paBrna HaX0XKAEeHUS IEPBOOOPA3HBIX 1
26 WNurerpain. ['eoMeTpudeckuii CMbICI HHTETpaia 1
27 Brruucnenue onpenenénnoro uaTerpaia mo hopmyne Herotona-Jleitouuma 1




28 Breruncnenue onpenenénnoro uaterpaia no gpopmyne Herotona-Jleiibnuma 1
29 [TpumeHeHne UHTErpaNa Al HAXOXKACHUS TUIOIIAIeH MIOCKUX GUryp 1
30 [IpuMeHeHne uHTETpaIa Il HaXOXKJACHUST 00bEMOB Fr€OMETPUUECKHUX TEJI 1
31 [Tpumeps! pemennit qudepeHnanTbHbIX YpaBHEHUN

32 [Tpumeps! pemenuii AuddepeHnnaIbHbIX YpaBHEHHH

33 MaremMaTHuecKoe MOJICIIMPOBAHUE PEATIbHBIX MPOIIECCOB ¢ TOMOIIBI0 A depeHnnanbHbIX 1

YpaBHEHUU

34 Kontponbnas pabdota: "[lepBooOpasznas u uHTerpan” 1
35 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaPuKu 1
36 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku 1
37 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U rpaduku 1
38 Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U rpaduku 1
39 Tpuronomerpuveckne GyHKINHU, UX CBOMCTBA U rpaduku 1
40 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH ¢ TOMOIIBIO TPUTOHOMETPUUECKOH OKPYKHOCTH 1
41 OT100p KOpHEH TPUTOHOMETPUYECKUX YPABHEHUH ¢ TOMOIBIO TPUTOHOMETPUUECKOI OKPYKHOCTH 1
42 OT100p KOpHEH TPUTOHOMETPUYECKUX YPABHEHUH ¢ TOMOIIBIO TPUTOHOMETPUUECKOI OKPYKHOCTH 1
43 OT100p KOpHEH TPUTOHOMETPUYECKUX YPABHEHUH ¢ TOMOIIBIO TPUTOHOMETPUUECKOI OKPYKHOCTH 1
44 Pemenne TpuroHoMeTpru4EeCKUX HEPABEHCTB 1
45 Pemenne TpuroHoMeTprUYECKUX HEPABEHCTB 1




46

Pemenne TpuroHOMETpUYECKUX HEPABEHCTB

47 Pemenre TpuroHoMeTpUYECKUX HEPABEHCTB 1
48 Konrponsnas padora: "['paduku Tpuronomerpudeckux Gpyaxmuii. Tpuronomerpuaeckue 1
HepaBeHCTBA"
49 OCHOBHBIE METO/IbI PEILICHUS ITOKA3aTeIbHBIX HEPABEHCTB 1
50 OCHOBHbBIE METO/IbI PELLIEHUs T0Ka3aTeIbHBIX HEPABEHCTB 1
51 OCHOBHBIE METO/IbI PEIICHUS TOKA3aTeIbHBIX HEPABEHCTB 1
52 OCHOBHBIE METO/IbI PEIICHUS TOKA3aTeIbHBIX HEPABEHCTB 1
53 OcHOBHBIE METOBI PELICHUS JOrapu(PMUIECKUX HEPABCHCTB 1
o4 OCHOBHBIE METO/IbI PEIICHUS JIOTapU(MUIECKUX HEPABEHCTB 1
55 OcHOBHBIE METOBI PELICHUS JOrapu(PMUIECKUX HEPABCHCTB 1
56 OCHOBHBIE METO/IbI pelIeHUs JIorapu(pPMUUECKUX HEPABEHCTB 1
S7 OcCHOBHBIE METObI PELLIEHUS UPPALIIOHATIBLHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/IbI PELLICHUS] UPPALIMOHAIBHBIX HEPABEHCTB 1
59 OCHOBHBIE METOJIBI PEIICHHS HPPAIIIOHAILHBIX HEPABEHCTB 1
60 OCHOBHBIE METOJIBI PEIICHHS HPPAIIIOHAILHBIX HEPABEHCTB 1
61 I'paduueckue MeTO bl peLIeHNs UPPALlMOHATIBHBIX YPaBHEHUN 1
62 I'paduueckue MeTOIBI peIeHUS UPPAIIMOHATBHBIX YPaBHEHHH 1
63 I'paduueckue MeTOIbl peLIeHHs MOKa3aTeIbHbIX YpaBHEHUN 1
64 I'paduueckue MeTO bl pelIeHNs TOKa3aTeIbHbIX HEPABEHCTB 1
65 I'padnyeckue MeToabl pemeHus JIorapupMUIECKIX ypaBHEHUN 1
66 I'paduueckue MeTO bl pelIeHNs JOrapuPpMUUECKIX HEPABEHCTB 1
67 I'padrueckue MetToabl pemeHus JorapupMuIecKux HEPaBeHCTB 1




68 I'paduueckue METOIBI PEeLICHUS TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YPAaBHEHUN 1
69 I'paduueckue METOIBI PEeLICHUS TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YPAaBHEHUN 1
70 I'paduueckue MeTOIBI PEeLICHHS MTOKA3aTEIbHBIX U JIOTapU()PMUIECKUX HEPABEHCTB 1
71 I'paduueckue MeTOIBI pEeIICHHS TOKA3aTeIbHBIX U JIOTapU()MUIECKUX HEPABEHCTB 1
72 KontponbHas pabora: "HppanyoHaibHble, IOKa3aTelbHbIE U JOrapu(pMUUECKUEe HEpaBEeHCTBA" 1
73 KommekcHble uncna. Anredpandeckas 1 TPUTOHOMETpHUECKask OpPMbI 3alMCH KOMILJIEKCHOTO 1
qucia
74 KommekcHble uncna. Anredpandeckas 1 TPUrOHOMETpHUecKast pOpMbI 3aMCH KOMITJIEKCHOTO 1
qucia
75 Apudmernueckue onepanuu ¢ KOMIIEKCHBIMUA YUCIIAMH 1
76 Apudmernueckue onepanuy ¢ KOMIJIEKCHBIMH YHCIaMU 1
77 N300parkeHre KOMIUIEKCHBIX YHCeNl Ha KOOPAWHATHOM MI0CKOCTH 1
78 N3o0pakeHne KOMIUJIEKCHBIX YHCEN Ha KOOPIUHATHOM IMIOCKOCTH 1
79 ®opmyna Myaspa. KopHu n-oit creneHy u3 KOMIJIEKCHOTO YUCIIa 1
80 dopmyna Myaspa. Kopau n-oif cTenieHr U3 KOMILIEKCHOTO YHCiIa 1
81 [TpuMeHeHne KOMIUIEKCHBIX YHCeN I pelieHns GU3NIeCKUX U TeOMETPHUECKUX 3aj1au 1
82 KonTpomnpHas padora: "KomMiekcHbie gucia' 1
83 HatypanbHble u 1ensle uncia 1
84 HarypanbHble u 1ienble ynucna 1
85 [IpuMeHeHne NPU3HAKOB ACIUMOCTH LEIBIX YHCEIT 1




86

HpI/IMeHeHI/Ie MMPU3HAKOB ACIMMOCTHU LCIIbIX YUCCIT

87 [Ipumenenue npusHakoB aeauMoctu nenbix yucen: HOJ u HOK

88 [Ipumenenue npusHakoB Aenumoctu uensix yucesn: HOJl u HOK

89 [IpumeneHne MpU3HAKOB AETUMOCTH LEJIBIX YHCEI: OCTATKU MO MOIYIIO

90 [IpumeHeHne MpU3HAKOB AETUMOCTH IEJIBIX YHCEI: OCTATKU MO0 MOIYITIO

01 [TpuMeHeHHEe TPU3HAKOB JICTUMOCTH IEJIBIX YHCEIl: AITOPUTM EBKIIMIA 1T perieHus 3a1a4 B
LEJTBIX YUCITax

92 KonTponbnast padota: "Teopus nenbix gucen"

93 CucremMa ¥ COBOKYITHOCTh YpaBHEHHH. PaBHOCHIIBHBIC CHCTEMBI H CHCTEMBI-CIIC/ICTBUS

94 Cucrema ¥ COBOKYIHOCTh YpaBHEHHI. PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-CIIE/ICTBUS

95 OCHOBHBIE METOBI PEIICHUSI CUCTEM U COBOKYITHOCTEH PallMOHANBHBIX YpaBHEHUN

96 OcCHOBHBIE METOBI PEUICHUSI CUCTEM U COBOKYITHOCTEH UPPAIIMOHATIBHBIX YPaBHEHHMA

97 OcHOBHBIE METOBI PELICHUSI CUCTEM U COBOKYITHOCTEH MOKa3aTeNbHBIX YPaBHEHUN

98 OCHOBHBIE METOBI PEIICHUS CHCTEM U COBOKYITHOCTEH TTOKa3aTeIbHBIX YPaBHEHUIH

99 OCHOBHBIE METOBI PEIICHUS CUCTEM U COBOKYITHOCTEH JIOTapU(MUICCKUX YPABHCHHIMA

100 OCHOBHBIE METOBI PEIICHUS CHCTEM U COBOKYITHOCTEH JIOTapu(MUICCKUX ypaBHEHUN




[IpuMeHeHre CUCTEM K PELIEHUIO MAaTEMaTUYECKUX 3a/1ad U 3a]1a4 U3 pa3JIM4HbIX 00J1acTel HayKu U

101 1
peanbHOMN )KU3HU, HHTEPIIPETAIUS ITOJIyYCHHBIX PE3YIbTaTOB
102 [TpuMeHeHHe CHCTEM K pelIeHUI0 MaTeMaTHYeCKUX 3aay M 33]a4 U3 Pa3INuHbIX 00JacTell HayKu U 1
peanbHOMN )KU3HU, MHTEPIIPETALUs [TOJIyY€HHBIX PE3Y/IbTaTOB
103 [IpuMeHeHne HEpaBEeHCTB K PELICHUIO MaTEMAaTHYECKUX 3a/]1ad U 3a/1a4 U3 Pa3JInYHbIX o0sacTei 1
HAyK{ U peallbHOW ’KU3HM, HHTEPIpeTalls NOIYyYEHHBIX pPe3yJbTaToB
104 KonTponbnas padora: "CucteMbl palliOHaIbHBIX, UPPALMOHAJIBHBIX TOKA3aTEJIbHBIX U 1
norapuMUUECKUX ypaBHEHUN"
105 PannonasibHble ypaBHEHHUS ¢ TapaMeTpamu 1
106 PanmonansHbIE HEPABEHCTBA C TTapaMETPAMHU 1
107 PanvoHaneHbIE CUCTEMBI € ITapaMeTpaMHu 1
108 HppanmonanbHble ypaBHEHNs, HEPABEHCTBA C TapaMeTpaMu 1
109 HppanmoHaibHbIe CHCTEMBI ¢ TApaMETPAMHU 1
110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C IMapaMeTpaMu 1
111 IlokazareabHbIE CUCTEMBI C TapaMeTpaMu 1
112 Jlorapudmuueckre ypaBHEHUs, HEPAaBEHCTBA C TapaMeTpaMu 1
113 Jlorapudmuueckre CUCTEMBI C TapaMeTpaMu 1
114 Tpuronomerpuyeckue ypaBHEHMs ¢ TapaMeTpamMu 1
115 TpuronomeTpuyeckre HEPaBeHCTBA C MapAMETPAMHU 1
116 TpuronomeTpuyeckre CUCTEMBI ¢ TapaMETPAMHU 1
117 [TocTpoeHue u ucciaeI0BaHNEe MaTEMaTUYECKUX MO peabHBIX CUTYAIMH ¢ TTOMOIIbIO 1

ypaBHEHUH C MapaMeTpaMu




HOCTpOCHI/Ie N UCCICAOBAHNUEC MAaTCMAaTHYCCKHUX MOI[GJIGP'I PCAJIBbHBIX CI/ITyaL[I/Iﬁ C IIOMOIIBIO CUCTEM

118 . !
ypaBHEHUH C mapamMeTpaMu

119 [Toctpoenue u uccieoBaHNe MaTEMAaTUYECKUX MOJIENIEH PeabHbIX CUTYAIUi C TOMOLIBIO0 CUCTEM 1
YPaBHEHUH C IapaMeTpaMu

120 Kontponbnas padota: "3agauu ¢ napamerpamu’

121 [ToBTOpeHME, 00001IeHNE, cCHCTeMaTH3alus 3HaHui: ""Y paBHeHus"

122 IToBTOpEeHME, 0000IIEHNE, CUCTEMATH3aIMs 3HaHUI: "Y paBHEeHHS "

123 [ToBTrOpenue, o600mIeHNE, cucTeMaTH3amys 3HaHui: "YpaBHeHus. CuctemMsl ypaBHeHUI" 1

124 [ToBTOpeHME, 0000IIEHNE, cCUCTeMaTH3anKs 3HaHuii: "HepaBencraa"

125 [ToBTOpeHMEe, 006001mEeHNe, cucTeMaTH3anus 3Hanni: "HepaBencra"

126 [ToBTOpeHME, 0000IIEHNE, CUCTeMaTH3anKs 3HaHuii: "HepaBeHncraa" 1

127 [ToBTOpenue, 0600IIeHNE, cucTeMaTH3anus 3Hanui: "[Ipou3BogHas u e€ npuMmeHeHune" 1

128 [ToBTOpeHnue, 06061eHne, cuctemaTn3anus 3Hanui: "[IpousBoaHas u e€ npumeHeHue" 1

129 [ToBTOpenue, 06006meHne, cuctemaTu3anus 3Hanuii: "[IponsBoanas u e€ npumeHeHue" 1

130 IToBTrOpenue, o0o0mIeHNe, cucteMaTi3anys 3Hanuil: "MHterpan u ero npuMeHeHue" 1

131 [ToBTOpenue, 06061meHNe, cucreMaTi3anus 3HaHui: "Oyukinun" 1

132 [ToBTOpeHue, 06001meHne, cucTeMaTu3alus 3Hanui: "Oyakimn" 1

133 [ToBTOpeHME, 0000IIEeHNE, cucTeMaTH3alus 3HaHni: "OyHKIIN" 1

134 HToroBasi KOHTpOJIbHASA paboTa 1

135 HTorosasi KOHTpOJIbHASA paboTa 1

136 [ToBTOpEeHME, 0000IIEHNE, CHCTEMAaTH3aINs 3HAHUN 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136







YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH
HHTEPHET






