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HOACHUTEJIBHASA 3AIIMCKA

VYueOHblll Kypc «Anredpa u Hayajsa MaTEMaTUYECKOrO aHajIn3a» SBISIETCS
OJTHUM W3 Hauboyiee 3HAYMMBIX B IMPOrpaMMe CpeaHEro oodiiero odopazoBaHus,
IOCKOJIbKY, C OJHOW CTOpPOHBI, OH OO€cleYMBaeT MHCTPYMEHTaJIbHYIO 0a3y uis
M3YyUEHHUsI BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C APYroil CTOPOHBI, (GOpMUpPYET
JIOTUYECKOE M aOCTPAaKTHOE MBIIUICHHE O0YYaloIMXCsS Ha YPOBHE, HEOOXOIUMOM
JUTIsl OCBOEHUSI HH(GOPMATHKH, OOIIECTBO3HAHUSA, UCTOPUHU, CIOBECHOCTH U JPYTUX
TUCIUIUTMH. B pamkax maHHOro y4eOHOro Kypca oOydaroniuecs OBJIaJCBaIOT
YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM HayKu, KOTOpas (OpMYIUpPYET CBOU
JOCTHXKEHHUSI B MaTeMaTH4ecKoi popme.

VYyeOHbIlt Kypc anreOpbl U Hayajd MaTEMaTHYECKOro aHaliu3a 3aKJaJbIBaeT
OCHOBY [JIi YCTENIHOTO OBJIAJICHUS 3aKOHAMHU (PU3UKH, XUMUHU, OHOIOTHUH,
MTOHMMAaHUSI OCHOBHBIX TCHICHIIUNA Pa3BUTHS SKOHOMUKH U OOIIECTBEHHOM KHM3HH,
MO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX HUMPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIIOJNIb30BaTh WX JUIs JajbHeWiero oOpa3oBaHUs U B
MOBCETHEBHOU XU3HU. B TO ke BpeMsi oBiajicHuE aOCTPAKTHBIMU U JIOTHUECKU
CTPOrMMHU KOHCTPYKLMSIMU ajnredpbl M MaTeMaTUYeCKOro aHaju3a pa3BUBAET
yMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHMHHOCTH, JOKAa3bIBaTh
YTBEPKJCHUS C TIOMOIIBI0 MHAYKIIMU M PACCYKIaTh JAEHYKTHBHO, UCIIOJIb30BaTh
00001IIeHNe W KOHKPETH3alui0, a0CTparupoBaHWE U aHAJIOTHIO, (opmupyer
KpEaTUBHOE U KPUTUUYECKOE MBIILJICHHE.

B xozxe u3yuyenus yueOHOro kypca «Anrebpa M Hadajla MaTeMaTH4eCKOIro
aHanu3a» OOYYarolIuecs MOTY4YaloT HOBBIA OIBIT PEIICHUS MPHUKIAAHBIX 3a/ad,
CaMOCTOSITETILHOTO TIOCTPOEHUSI MAaTEMaTUYECKUX MOJEJIEH peajbHbIX CHUTyaluH,
UHTEpPIpETAllUd  TOJYYCHHBIX  pEIICHUH, 3HAKOMATCS C  IpuUMepamu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOAE, HAYKE M HUCKYCCTBE, C
BBITAIOIIMMUCS MATEMATUIECKUMH OTKPBITHSIMU M X aBTOPAMH.

VY4eOHpIli Kypc 00JagaeT 3HAYUTEIBHBIM BOCIUTATEIHHBIM TOTCHIIHAIIOM,
KOTOPBI peanu3yeTrcss Kak 4Yepe3 Y4eOHbIM wmaTepuan, CHocOoOCTBYIONIUN
(GbOopMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS, TaK M depe3 crenuduky ydeOHOM
JESTENbHOCTH, TpPEOyIOMeH MPOAOHKUTEIBHON  KOHIEHTPAIlM  BHUMAaHUS,
CaMOCTOSITETIbHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 34  IOJYYEHHBIN
pe3ynbTar.

B ocHoBe Meromuku oOydeHHs] anreOpe M HavajllaM MaTeMaTH4eCKOro
aHaJIM3a JISKUT JEATEIHHOCTHBIN MPUHIIUI 00yUCHUS.

B crpykType yuebOHOro Kypca «AnreOpa M Hayala MaTeMaTHYECKOIO
aHaNKM3a» BbIJEIEHBI CIENYIOUIME COAepKaTEeIbHO-METOAUYECKUEe TuHuU: «Yucna
U BBIUUCIEHUS», «DyHKIIMU U rpadukny, «YpaBHEHUS U HepaBeHCTBay, «Hauamna
MaTEMaTUYECKOTO aHainm3a», «MHOXecTBa W Joruka». Bce OCHOBHBIE



COJIepPKATEIbHO-METO/IMYECKHE JIMHUM U3YYaloTCs Ha MPOTSKEHUM JIBYX JIET
o0ydeHusi Ha YpOBHE CpeIHEro o0Iero oOpa3oBaHUs, €CTECTBEHHO OIOJIHSS
ApYr Opyra U MOCTENEHHO HACHIAsICh HOBBIMM T€MaMU U pasjaenamu. J[aHHBIN
yu4eOHBI KypC SIBISE€TCS WHTErPATUBHBIM, ITOCKONBKY OOBEAMHSET B cede
COJIep)KaHME HECKOJIbKUX MaTeMaTHYeCKUX JIMCUMIUIMH, TaKMX Kak aireopa,
TPUTOHOMETPHUS, MAaTEMATUYECKUN aHAINU3, TEOpUS MHOXKECTB, MaTeMaTHyecKas
noruka u apyrue. Ilo mepe Toro kak oOyuaroluecsi OBIaIeBalOT BcE Ooiee
IMIMPOKUM MaTEMaTHYECKUM allllapaToM, Y HUX MOCIEN0BaTeNbHO (hopMHUpyeTCsa U
COBEPILIECHCTBYETCS yMEHHE CTPOUTh MAaTeMaTHYECKyl0 MOJEelIb peaJbHON
CUTYalluH, MIPUMEHATh 3HAHUS, TOIYYEHHbIE IPU U3YYeHUH Y4eOHOro Kypca, AJis
pEIIEeHUsI CaMOCTOSITEIbHO C(HOPMYIMPOBAHHON MAaTeMaTUYEeCKOM 3aJau, a 3aTeM
UHTEPIPETUPOBATH CBOU OTBET.

CopnepxarenbHo-MeTon4ecKas JUHUS «Yucia U BBIYMCIEHUS» 3aBEpIIAET
(opMUpOBaHNE HABBIKOB HCIOIb30BaHUS IEHCTBUTENBHBIX YUCEN, KOTOPOE OBbLIO
HayaTo Ha YPOBHE OCHOBHOI'O 0011ero oopazosanus. Ha ypoBHe cpenHero obuiero
oOpa3zoBaHusg 0c000O€ BHUMaHue  yAensiercss (POPMUPOBAHMIO  HABBIKOB
palMOHANbHBIX BBIYHUCICHUM, BKIIOYAIOIIMX B C€0sl HCIIOJIb30BAHUE PA3IMYHBIX
dopM 3amucu uyuciaa, YMEHHUE JeJaThb NPUKUIKY, BBINOJIHATH MPUOIMKEHHbBIE
BBIUMCIICHHS, OLEHMBATh YHUCIIOBBIE BBIPAKECHHSA, padOTaTh C MAaTEeMaTUYECKUMU
KOHCTAHTaMHU. 3HAKOMbIE OOYy4alolUMCS MHOXXECTBA HATypaJIbHbIX, LENbIX,
palMOHANbHBIX U JEHCTBUTENBHBIX  YUCEN  JONOJHSIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4YHcell. B KakxJoM M3 3TUX MHOXECTB paccMaTpUBAIOTCA
CBOMCTBEHHBIE €My cHeUu(pUYECKUEe 3aJaud M OIepaluu: JEJIEHUE Hauelo,
OIEpUPOBAHUE OCTAaTKaMH Ha MHOJXKECTBE LIEJBbIX YHUCEN, OCOObIE CBOMCTBA
palMOHAIbHBIX M UPPALMOHANbHBIX YHCEN, apu(METHUECKUE ONEpaliy, a TAKXKe
U3BJICUCHNE KOPHS HATypajbHOW CTENEHM HAa MHOXKECTBE KOMIUIEKCHBIX YHCEI.
bnarogapsi mocienoBaTenbHOMY paCIIMPEHUIO Kpyra HCHOJIB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOKHOCTSIMH MIX TPUMEHEHHS ISl PEIICHUs pa3iudHbIX 3a7ad
(GopMupyeTcsl NpeACTaBIEHNE O €IUHCTBE MATEMAaTUKM KaKk HayKu U €€ pojiu B
NOCTPOEHUU MOJIENIEH PEAIbHOIO0 MHpa, IIUPOKO HCIONB3YIOTCA 0000UIeHUE U
KOHKPETH3aIHsL.

JIuanua «YpaBHEHUS M HEPABEHCTBA» pEANM3yeTCs Ha MPOTSHDKEHUU BCETO
o0yueHusi Ha YPOBHE CpEIHEro oOIiero oOpa3oBaHUs, MOCKOIbKY B KaXJIOM
pasnene IIporpaMmel HMPEenyCMOTPEHO pEIIEHUE COOTBETCTBYIONIMX 3anad. B
pesyiapraTe OOydaroluecs OBJIAJEBAIOT PA3IMYHBIMM METONAMU  PEIICHUs
palMOHANbHBIX, HUPPAlMOHAIbHBIX, IOKAa3aTENbHBIX, JIOTAapU(PMHUUECKUX U
TPUTOHOMETPUYECKUX YypaBHEHUH, HEPaBEHCTB M CHUCTEM, a TakKxke 3ajad,
cojepkamux mnapamerpel. [lodydeHHbIE yMEHHS HIMPOKO HUCHOJIB3YIOTCS MPHU
UCClIeZIOBaHUN (YHKIMI C TIOMOINBIO MPOU3BOJHON, TPU PEIICHUH TMPHUKIATHBIX



3a/1a4 U 3a7a4 Ha HaXOXJEHHWE HauOOIbIIUX U HAUMEHbBIINX 3HAYEHUU (PYHKIUU.
JlanHasi comepkarenbHasi TMHUSL BKJIIOYAET B ce0s Takke (HOpMUPOBAHHE YMEHUMN
BBITIONHATL ~ pacuy€rel 1o  QopMmynaMm, mnpeoOpa3oBaHus  pallMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKXKE BBIPAKECHU,
COJlepKaIllUX CTeNeHu W Jiorapudmbl. brarogaps M3ydeHUIO anredpandyecKkoro
Marepuana IMPOUCXOAUT  JNAJIbHEWIIEE  pPa3BUTHE  AITOPUTMHUYECKOTO U
a0CTPaKTHOTO MBINIJICHUS OO0YYarOIIMXCs, (OPMHUPYIOTCS HABBIKUA JETYKTHBHBIX
paccyxaeHuid, pabOThl C  CHMBOJBHBIMH  (oOpMamMHu,  IPEACTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHUJEC PAaBEHCTB M HEPAaBEHCTB. Ajredpa
npennaraetr d(PQPeKTUBHbIE WHCTPYMEHTHI JUISI PEHICHUS TPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33J1a4, HAIVISIHO JIEMOHCTPUPYET CBOM BO3MOMXKHOCTH KakK
SI3bIKA HAYKHU.

CopepxxarenbHo-MeToAuueckass JuHUA «DyHKUMH H TpaduKu» TECHO
neperieTaeTcs ¢ JPYrdMU JIMHUSAMH Y4eO0HOrOo Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEN0BATENBbHOCTD N3YUeHUs MaTepuana. M3yuenue creneHHon,
NOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUMN, UX CBOWMCTB
U rpaduKOB, UCHOIb30BaHUE (DYHKIMM ISl pelIeHus 3a1ad U3 JAPYTUX y4eOHbIX
IIPEAMETOB U PEaJIbHOM KU3HU TECHO CBS3aHO KaK C MaTEMaTUYECKUM aHAIU30M,
TaK U C PEIICHUEM ypaBHEHUU M HepaBeHCTB. lIpu »TomM Oomblioe BHUMaHUE
yaensiercsi (GOpMUPOBAHUIO YMEHHS BbIpaXXaTh (POpMYJIaMU 3aBUCHUMOCTH MEXIY
pa3NIMYHBIMM BETMYMHAMH, HCCIIEOBAaTh MOJYyYE€HHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Matepuan 3TOl cofep>KaTebHON JTMHUN HAIEeH Ha Pa3BUTHE YMEHUUN
Y HaBBIKOB, TMO3BOJSIONIAX BBIPAXKATH 3aBUCUMOCTA MEXAY BEIWYAHAMU B
paziuuHor ¢dopme: aHATUTHYECKOM, rpaduyeckord U cioBecHo. Ero msyueHue
CIIOCOOCTBYET Pa3BUTHIO  AJNTOPUTMHUYECKOTO MBINIJICHUS, CIOCOOHOCTH K
0000IIIEHNUIO ¥ KOHKPETU3AIUH, UCTIOJIH30BAHUIO aHATIOT .

ConepxarenbHas auHusl «Hadanma MaremaTH4ecKoro aHaiu3ay IO3BOJSIET
CYIIECTBEHHO PaCUIMPUTh KPYr KaKk MAaTEMaTHYECKUX, TaK M MPUKIIAIHBIX 3a/ady,
JOCTYIHBIX OOYyYaronuMcsi, TaKk KaK y HUX MOSBISETCS BO3MOXKHOCTH CTPOHUTH
rpa@uKy  CIOXKHBIX (YHKIHMA, ONPEACTATh WX HAWOONbIINE W HAUMEHBIIHE
3HAQYECHUS, BBIYUCIATH mionaau ¢uryp u oObEMBI TEN, HAXOAUTh CKOPOCTU H
yCKOpeHus TnpoleccoB. JlaHHas coaep)karelbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH ITOCTPOCHHUS MaTEMAaTHYECKUX MOJIENECd pEalbHbIX CHUTYyaluH,
MO3BOJISIET HAXOAUTh HAWIy4Yllee PENICHHE B MPUKIATHBIX, B TOM YHCIIE
COLMAIIBHO-?)KOHOMHYECKHUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBAaMH MaTE€MaTHUYECKOTO
aHaiM3a CrocOOCTBYET pa3BUTHIO aOCTPaKTHOrO, (OPMaIbHO-JIOTMYECKOTO U
KPEaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUN pPACIO3HABaTh MPOSBICHUS
3aKOHOB MAaTEMaTHKU B HayKe, TEXHUKE W HCKyccTBe. OOydaroniuecs: y3HAIOT O



BBIIAIOIIMXCS PE3YJIbTaTaX, TMOJIYYCHHBIX B XOJ€ Pa3BUTHUSA MaTEMaTHKH Kak
HayKH, 1 00 UX aBTOpax.

CopeprkaTenbHO-MeTOAUYeCcKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOst DJIEeMEHTHl TEOPUU MHOXKECTB M MaTeMAaTHYECKOW JIOTUKH. TeopeTHKo-
MHOKECTBEHHBIC MTPEACTABICHUS POHNU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTeMaTHKH
U TIpeljararoT HamOoJjiee YHUBEPCAIbHBIA S3BIK, OOBEAMHSIONIMNA BCE pa3/eibl
MaTEeMaTUKH U €€ TPWIOKEHUH, OHU CBA3BIBAIOT pPa3HbIE MaTeMaTHYECKUE
JTUCITUIUTMHBL W WX TPWIOXKEHUS B eAuHoe I1enoe. I[lodToMy BaxXHO 1aTh
BO3MOXXHOCTh OOyYaromeMycsi TOHMMaTh TEOPETHUKO-MHOKECTBEHHBIH  SI3BIK
COBPEMEHHOW MAaTEMAaTHUKHU U MCIIOJIb30BATh €0 JIJISi BRIPAXKEHUS CBOMX MBICIIECH.
JpyruM BaXKHBIM TPU3HAKOM MaTEMaTUKH KaK HAyKd CJeayeT MpHU3HATh
CBOMCTBEHHYIO €M CTPOrocTh OOOCHOBAHUM U CIEJOBAHUE OINpPeaeIEHHBIM
NpaBWjiaM  TOCTPOCHHSI  JOKa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMHU
MaTEeMAaTUYECKON JIOTUKH CIIOCOOCTBYET Pa3BHTHUIO JIOTUYECKOT'O MBIIIICHUS
00yJaroIIMXcs, TO3BOJIIET UM CTPOUTH CBOM PACCYXKIEHUS HA OCHOBE JIOTHYECKUX
npaBmwI, GOPMUPYET HABBIKA KPUTHUECKOT'O MBITTUICHHS.

B yuebHOM Kkypce «AnreOpa M Hadajga MaTeMaTHYECKOTO aHAJIHM3ay
MPUCYTCTBYIOT OCHOBBI MaT€MaTHUYECKOT'0 MOJCIUPOBAHUSA, KOTOPHIE MPU3BAHBI
croco0CTBOBaTh (POPMUPOBAHHMIO HABBIKOB TMOCTPOEHUSI MOJENEH pealbHBIX
CUTYyaIllMii, WCCIEAOBAHMUS DJTHX MOJENIEH C TIOMOIIBIO armapara anreOpsl
MaTEeMaTUYECKOTO aHalli3a, WHTEPIPETAlMH IOJMYUYCHHBIX pPE3yJabTaToB. Takue
3a/1aHUs BIUIETEHBI B KXKIIBIN U3 Pa3/eNoB MPOTrPaMMBbI, TTOCKOJIBKY BECh MaTepua
y4e0HOTO Kypca IMMPOKO HCIOJB3yeTCs I PENICHHS NPHUKIAIHBIX 3amad. [lpm
pElICHUM  pEalbHBIX  NPAKTHYECKUX  3amad  OOydJaroIuecss  pa3BHBAIOT
HaOII0aTeNIbHOCTh, YMEHHWE HAaXOIWUTh 3aKOHOMEPHOCTH, abcTparupoBaThes,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IMaTh H  KOHKPETH3UPOBATh  IPOOJIEMY.
JlestenpHOCTE 1O (OPMHUPOBAHUIO HABBIKOB PEIICHHUS MPUKIATHBIX 3a7ad
OpTaHMU3yeTCs B IpoIlecce M3yUeHHs BCEX TeM Y4eOHOro Kypca «Anredpa u Hadyasa
MaTeMaTUYECKOTO aHaTN3ay.

Ha wusydyenue ydeOHOro kypca «AnreOpa W Hayajla MaTeMaTHYECKOTO
aHanuzay» otBoauTcs 272 vaca: B 10 kiacce — 136 gacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COILEPKAHUE OBYYEHUA
10 KIIACC

Yucsa 1 BBIYMCICHUSA

Paumonanbubie uncia. OOBIKHOBEHHBIE U JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHEeuHbIe Tepuoanueckue apoou. [IpumeHeHnue apoOelt U MPOIEHTOB IS
penieHns NPUKIaAHbIX 3a4a4 U3 Pa3JINYHbIX OTPACIed 3HAHUN U PEAIbHOW JKU3HH.

JenictBuTenbHble uKcia. PanvoHanmbHblE W UppalMOHAJIBHBIE YHCIIA.
ApudmMernueckre  omnepalMu € JIGUCTBUTENbHBIMU  uyuciIaMd.  Mojyib
JIEUCTBUTENBHOTO YKCIa U ero cBoMcTBA. [IpuOmmkEéHHbIE BHIYMCIICHUS, MPAaBUIIA
OKPYTJICHHUs, IPUKUKA U OLIEHKA PE3YyJIbTaTa BIYNCICHNAMN.

Crenenp ¢ wuensiM mnokaszareneM. bunom Herorona. Hcnonb3oBaHue
nojaxosien GopMbl 3amucu TEUCTBUTEIBHBIX YUCEI JIJISl PEIISHUS TPAKTUYECKUX
3a71a4 ¥ MPEJACTABJICHUS JAHHBIX.

ApudmMernyecknii KOpeHb HaTYpaJIbHOM CTENIEHU U €ro CBOICTBA.

CreneHp € pauuMOHAJIbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JIEACTBUTEIIBHBIM [1OKA3aTEIEM.

Jlorapudgm umcma. CpoiictBa jorapudma. JlecsaTuuHple W HaTypaJbHBIC
aorapupMsl.

CuHyc, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIOBOI'O aprymMeHTa. ApPKCHHYC,
APKKOCHHYC U apKTAHI'€HC YMCIIOBOI'O apr'yMEHTA.

YpaBHeHHsI 1 HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHbIE NPeOOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE YpaBHEHMS U YypaBHEHUs-CIEACTBUA. HepaBeHCTBO,
peLIEeHUE HEPABEHCTBA.

OCHOBHBIC METOIbI PEIICHUS IETBIX U APOOHO-PAIMOHATILHBIX YPaBHEHUH U
HEPaBEHCTB. MHOroOWwIeHbl OT OJHOW NEpEMEHHOMW. JlelleHne MHOrodjeHa Ha
MHOIOWIEH € ocTarkoM. Teopema be3y. MHoOrowiessl ¢  LEIbIMU
koadpunmenramu. Teopema Buera.

[IpeoOpa3zoBaHUs YUCIOBBIX BBIPAXKEHUH, COJIEPKAILNX CTENIEHU U KOPHH.

NppanmonanbHbie YPaBHEHHSI. OcHOBHBIE METO/IbI pelIeHus
VPPaLMOHAIBHBIX YPaBHECHUM.

[TokazarenbHble ypaBHEHHUs. OCHOBHBIE METOJbl PEIICHUS MOKa3aTEIbHbBIX

YPAaBHEHMM.

[IpeoOpa3zoBaHue BhIpaXKEHH, COAEPKAITUX JTOTapu(MBI.

Jlorapugpmunueckue YpaBHEHHMUS. OcHOBHBIE METO/IbI peLIeHMs
aorapu(MUYECKUX YpaBHEHHH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE (bopmybI. IIpeobpa3oBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUH. PellieHne TPUroHOMETPUIECKUX YPABHEHHIA.



Pemienue cucreM JIMHENHBIX YypaBHEHMM. Marpuia CUCTEMbl JIMHEHHBIX
ypaBHeHH. Ornpenenurens MaTpullbl 2X2, €ro TIeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIUMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS JUIsl PEIICHMS
CHCTEMBbl JIMHEHHBIX ypaBHEHUW. PellleHne NpuKIagHbIX 3aJad C IOMOIIBIO
CHUCTEMBbl JIMHEMHBIX ypaBHeHUU. lccienoBaHue IIOCTPOCHHOM MOJEIU C
IIOMOIIBIO MATPHULL U ONPEAETUTEIIEH.

[ToctpoeHne mMaTeMaTUYECKHUX MOJENIEN PEalbHOM CUTYyalUMH C TOMOIIBIO
ypaBHEHUIl 1 HepaBeHCTB. lIpuMeHeHHe ypaBHEHHMI M HEPABEHCTB K PEIICHUIO
MaTEMaTUYECKUX 3a/Jad M 3aJlad W3 pa3judHbIX 00JacTel HAayKH W peantbHOM
AKU3HHU.

DOyHKUUM U rpaduku

OyHKus, crnocoObl 3afaHus (yHKIMK. B3aumHO oOpaTHble (YHKIMH.
Komnozunust ¢ynkuuit. I'padux  yHkiuu. DinemMeHTapHbIE MNpeoOpa3oBaHUs
rpaduKoB QYHKITUH.

Ob6nacTp ompeneneHus U MHOXECTBO 3HadeHH (yHkuumu. Hymn dynkuuu.
[IpomexxyTku 3HaKonocTOSSHCTBA. UETHbIE M HeuéTHbIe QyHKIMH. [leprnoanyeckue
¢ynkiuu. IIpoMexXyTKM MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MHUHHUMYMBI
¢dbynkiuu. Hanbomnpliiee n HanMeHbIIee 3HaYeHUS QYHKIIMUA HA TTPOMEKYTKE.

JIlunelinasi, kBajpaTU4Hass U JIpOOHO-TMHEWHAs (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAaHUE U TOCTPOEHUE UX IPaPUKOB.

Crenennas GyHKIMS ¢ HATypaJdbHBIM U IIENIbIM MoKa3aTeneM. E€ cBoiicTBa u
rpadguk. CBoiicTBa W rpaduk KOpHS N-OM CTENMEeHW Kak (YHKIMH OOpaTHOMU
CTENEHU C HATYPAJIbHBIM [TOKa3aTEIIEM.

[TokazatenbHass u norapupmuyeckas (QyHKUMHU, UX CBOMCTBA M TpaduKu.
Ncnonb3oBanue rpa@ukoB GyHKIMM 17151 pellIeHUs] YpaBHEHUH.

Tpuronomerpuyeckass OKPYXHOCTb, ONpPENEIECHUE TPUTOHOMETPUUECKUX
(YHKIIHI YUCIIOBOTO apryMeHTa.

QOYHKIIMOHAJIbHBIE 3aBUCMMOCTHM B peaJbHBIX TMpoleccax | SBICHUSX.
I'paduku peanbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCKOro aHajau3a

ITocnemoBaTeILHOCTH, CIIOCOOBI 3aJaHUsS ITOCIeaOBaTeNbHOCTEN. Meton
MaTEeMaTH4YECKON 170:014%910%028 MoHOTOHHBIE U OrpaHUYCHHBIE
MOCJIEIOBATENBHOCTH. VICTOpHST BO3HMKHOBEHHS MAaTEMATHYECKOIO0 aHAIM3a Kak
aHaIM3a OECKOHEYHO MaJIbIX.

ApugpmMernueckas 1 reoMmeTpuueckasl mporpeccuu. beckoHeuyHo yObIBaromas
reoMmerpuueckas nporpeccus. CymMma OECKOHEYHO YOBIBAIOIIEH Te€OMETpPUYECKOi
porpeccuu. JIMHENHbIN U 3KCIIOHEHIUAIBHBIN POCT. Yucno e. @opmyna ClI0KHbIX
OpoUEeHTOB. Mcronb3oBaHWE MPOrpeccuu Uil PELIEHUs pealbHBbIX —3a/ad
NPUKIAJTHOTO XapaKTepa.



HenpepeiBubie (yHKIMM W WX cBoHcTBa. TOYKM pa3pbiBa. ACHUMIITOTHI
rpadgukoB ¢yHkiuid. CBoiicTBa (GYHKIMHA HENPEpPHIBHBIX Ha OTpe3ke. Meron
VHTEPBAJIOB JUIsl PEUICHHS HEpPaBEHCTB. lIpuMeHEHHe CBOMCTB HENPEPBIBHBIX
(GyHKUMN UTs penieHus 3a1ay.

[TepBas u BrOpas npousBojaHble GyHKIMU. OnpeeneHne, FTeOMETPUIECKUNA 1
bu3MUecKuil CMBICT MPOU3BOIHON. Y paBHEHHE KacaTeNbHOU K rpaduKy (pyHKIIHH.

[IpousBogHBIE  DIEMEHTApHBIX  (PYHKIUH. [IponsBogHass  CyMmMBl,
MPOU3BENCHUS, YACTHOTO Y KOMIO3UIIUU (PYHKIIUM.

MHo:xecTBa M JIOTHKA

MHo)kecTBO, oOlepanuyu HaJ MHOXKECTBAMU M HX CBOMCTBA. Jlnarpammbl
Oiinepa—Benna. [IpuMeHeHHe TEOPETHKO-MHOXKECTBEHHOIO ammapara s
OMUCAaHUSl PEaJbHBIX MPOLECCOB W SBJICHUW, MPHU PEUICHUU 3adad M3 JIPYyTUX
y4€OHBIX MPEAMETOB.

Ompenenenue, TeopeMa, CBONCTBO MaTEMaTHYECKOTO OOBEKTa, CIEACTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIE YPABHECHMUSI.

11 KIJACC

Yucia 1 BBIYMCICHUA

Harypansubie u nensie uncna. [IpumeHeHne NMpu3HAKOB JEIMMOCTH LIEJIBIX
yycesl, HauOonpImuii obmmi aenmutens (mamee — HOJI) m HamMmenbiiee oOmiee
kpatHoe (nanee — HOK), ocrarkoB mo moayito, anroput™ma EBkinnia s pemieHus
3a/1a4 B IEJIBIX YHCIIAX.

KommekcHble uucna. AnreOpanueckass W TpPUTOHOMETpUYECKass (POpMBI
3aMiCH KOMIUIEKCHOTO 4Hclia. ApudMeTUYECKHe OIepaluud ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENT Ha KOOPJAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHn u3 KOMIUIEKCHOrO uncia. [Ipumenenue
KOMIUIEKCHBIX YMCEN JJIs PeleHUs] PU3NYECKUX U T€OMETPUUECKUX 3a1au.

YpaBHeHUA U HEPABEHCTBA

Cuctema U COBOKYNHOCTb YpPaBHEHHW M HEPABEHCTB. PaBHOCHIIbHbBIC
CHUCTEMBI U CHCTEMBI-CIIEICTBUS. PaBHOCWIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKHMX  YpPAaBHEHHH C  I[OMOIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTU. PellieHre TpUroHoMeTpuYeCKX HEPABEHCTB.

OCHOBHBIE METOABI PEHICHUS TOKA3aTeNbHBIX U  JIOTapU(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METObI PEIICHHS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHbIE METOABI PELICHUS CHCTEM M COBOKYIHOCTEN paluOHAIbHBIX,
UpPPaAlMOHATBHBIX, TTOKA3aTEIbHBIX U JIOTApU(PMUIECKUX YPaBHCHUM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.



[IpumeHeHue  ypaBHEHUH, CHUCTEM U  HEPABEHCTB K  PEIHICHUIO
MaTEeMaTUYECKUX 3aJad M 3a/lad U3 Pa3Iu4HbIX 00JlacTeld HayKu U peasibHOU
KU3HU, THTEPHPETAUS [TOTYyUYECHHBIX PE3YIHTATOB.

DOyHkuuM U rpapuxu

I'padpux xomnoszummu Qyskuumii. ['eomerpuueckue o0pas3bl ypaBHEHUUA U
HEPaBEHCTB HA KOOPJAMHATHOM MJIOCKOCTH.

Tpuronomerpuyeckue QyHKIINHN, X CBONCTBA U TpaduKH.

I'paduueckne Meronwl pelieHus: ypaBHEHUN U HepaBeHCTB. ['paduyeckue
METO/Ibl PELICHUS 3a/1a4 C TapaMeTPaMHU.

Wcnonb3oBanne rpadukoB (QYHKIUN JUIsI UCCIENOBAaHUS TMPOIECCOB U
3aBUCUMOCTEH, KOTOpHIE BO3HHUKAIOT TMPHU PEUICHUU 3aJad U3 APYTHX y4eOHBIX
MIPEIMETOB U PEAIbHOU )KU3HHU.

Havajia MaTeMaTH4eCKOro aHaJIM3a

[IpumeneHre MPOU3BOAHON K MCCIENOBAHHMIO (DYHKIMI HA MOHOTOHHOCTHh U
skcTpeMyMmbl.  HaxoxaeHue  HauOoONbIIEro M HAaUMEHBLIErO  3HAYEHUU
HETMPEePHIBHON (YHKIIMU HA OTPE3KE.

[IpumeHeHne NPOU3BOAHOM I HAXOXKICHUS HAWIY4dlIEro pEUICHUs B
NPUKIAIHBIX 3ajladax, ISl ONpPENENIeHHs] CKOPOCTH W YCKOPEHHs IMpoIlecca,
3aaHHOrO (hOPMYJION UK rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHKImMi. [TpaBuina HaxoXx1eHUs TEPBOOOPAZHBIX.

Wnrerpann. ['eomerpuuecknii CMBICHI MHTErpala. Beruncnenue
onpenenéHHoro uHTerpana no popmyne Herorona-Jleitonuna.

[IpumeHneHnue uHTErpana AJid HAaXOXKIEHUS IUIOWAAEH IUIOCKUX (Uryp u
00BEMOB T€OMETPUUECKUX TEIl.

[Tpumeps pemenuit auddepeHnuaIbHbIX ypaBHEHUH. MaTteMaTuyeckoe
MOJICIUPOBAHUE pEANTbHBIX MPOIECCOB C€ MOMOUIbI0  Au(depeHInaIbHbIX
YPaBHEHUM.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAJIA MATEMATHNYECKOI'O AHAJIN3A»
(YIJIYBJIEHHBII VPOBEHB) HA VYPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH IPAKIAHCKON MO3ULIMH 00YUaIOIIEerocsi Kak akTUBHOT'O U
OTBETCTBEHHOTO  WI€Ha  POCCHUWCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
OpoIenyp TPa)xJaHCKOro oOmiecTBa (BBIOOPBI, OMPOCHI W JIPYroe), yMEHHE
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHHM C HX
GYHKIUAMH U Ha3HAYCHHUEM;

2) NATPUOTHUYECKOT0 BOCTIUTAHUS

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIAECHTUYHOCTH, YBaKEHUS K
NPOLUIOMY M HACTOSALIEMY POCCHUHCKOW MaTE€MaTHKH, LIEHHOCTHOE OTHOILEHHE K
JOCTHKEHUSIM POCCUNUCKUX MAaTEMATUKOB U POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAaHUE JTHX JIOCTIDKCHMM B JPYTrUX HAyKaxX, TEXHOJOTHX, cdepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

OCO3HAHHME JTYXOBHBIX IEHHOCTEH POCCUHUCKOro Hapoaa, cPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IMOBEAECHUS, CBA3AHHOIO C MPAKTHYECKUM
IPUMEHEHUEM JOCTH)KECHUN HAyKHM W JEATEIbHOCTBIO YYEHOrO, OCO3HAHUE
JMYHOTO BKJIa/la B MOCTPOCHUE YCTOMYUBOIO Oy IyIIero;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYas 3CTETHKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1au, PELICHUH, pacCyXIEHUNH, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCIIeKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3uvUecKoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh yMEHUS MPUMEHSATH MaTEMAaTHUYECKHWE 3HAaHUS B
MHTEpEecax 310pOBOIro U 0€30MacHOro 0dpasa >kM3HU, OTBETCTBEHHOE OTHOIIEHHUE K
CBOEMY 3JI0POBBIO (370pOBOE MHUTaHHUE, COANAHCUPOBAHHBIA PEXKUM 3aHATUH U
OTJIbIXa, peryispHas (u3ndeckass akTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHUE
IPH 3aHATUSAX CIIOPTUBHO-030POBUTENBHON EATEIbHOCTBIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYIdy, OCO3HAHHE IEHHOCTH TPYIOJIO0Us, HWHTEpeC K
pasnmuyHbiM  chepaM  TPOPECCHOHAIBHOW  JCSATENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOD
Oynymiedt mnpodeccud W peau30oBBIBATH COOCTBEHHBIE JKM3HEHHBIC IIJIAHBI,



FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHU4ecKoMy  OOpa3oBaHHI0 U
caM0ooOpa30BaHUIO Ha TMPOTSHKEHWU BCEW KU3HHM, TOTOBHOCTh K AaKTHBHOMY
y4aCTHIO B PEIICHUH MPAKTUYECKUX 3aJ1ad MaTEMaTUYECKOW HAIpaBJICHHOCTH;

7) IK0JI0TrH4eCKOr0 BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTb  JKOJOTMYECKON KYJIbTYpbl, TOHUMAHHUE BIIUSHUS
COIMAJIBHO-?)KOHOMHMYECKHUX TMPOIIECCOB HA COCTOSHUE MPUPOIHON M COIMATIBLHOU
Cpenpl, OCO3HAHUE III00aIBHOrO XapaKTepa 3KOJIOTHISCKUX Po0IeM, OpUSHTAITHS
HA TPUMEHEHHE MaTEeMaTHUYE€CKUX 3HAHWM MJid penieHus 3ajgady B 00JacTu
OKpY’)Karolel cpebl, IJIAaHUPOBAHUE TIOCTYNKOB U OIICHKM HX BO3MOXKHBIX
IIOCJIEACTBUM JJIs1 OKPYKAIOLIEHW CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAyKH W  OOIIECTBEHHOW  MPaKTUKH, TIOHUMaHUE
MaTeMaTHYeCKOM HayKHW Kak c]epbl 4YeIoBEYECKOW MAesATEeIbHOCTH, 3TaroB eé
pPa3BUTUS M 3HAYUMOCTH JJII PAa3BUTHSA IIMBWIM3AIlUM, OBJIAJCHHUE S3BIKOM
MaTeMaTUKU M MAaTeMaTU4YECKOW KYJIbTypOW Kak CpPEACTBOM MO3HAHUS MHUPA,
FOTOBHOCTh OCYHIECTBJISAITh TMPOEKTHYIO M MCCIEA0BATENBCKYIO JESITEIbHOCTD
WHJIUBUIYaJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUA

Ba3oBble Jjoruueckue JelcTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIECTBEHHBbIE MPU3HAKK MAaTeMaTHYECKHUX
OOBEKTOB, TOHSTHH, OTHOUIEHUH MEXAYy MOHATUIMH, (POpMYyIHUpPOBATh
OTIpeIeNICHHsI TIOHATUM, YCTAHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiacCU(pUKAIIH,
OCHOBAaHWSI JIJ1s1 0000IIEHHS 1 CPAaBHEHHSI, KPUTEPUU TTPOBOJTUMOTO aHATHN3A;

BOCIIPUHUMATh,  (OPMYJIUPOBATH U  MpPeoOpa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, EIMHUYHBIEC, YACTHBIE U O0IIIHE, YCIOBHBIE;

BBISIBJISITh MATEMAaTHUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBS3U U HMPOTUBOPEUHUS
B (pakTax, JAHHBIX, HAOMIOJACHUSIX W YTBEPXKICHUSIX, MpeIaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUYUN;

JenaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHJYKTUBHBIX YMO3AKIIOUECHHI, YMO3aKIIOUEHUH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITEIIBHO JOKA3aTEJIbCTBA MATEMATUUYECKUX YTBEPKICHUN
(MpsiMbI€ ¥ OT MPOTHUBHOTO), BHICTPAUBATh ApPTyMEHTAIIMIO, PUBOIUTH IPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBOIBI;

BBIOWpaTh Ccmoco0 pereHust y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  PEILCHUS, BbIOMpaTh  HauOoyiee MOAXOASIUMUA € YYETOM
CaMOCTOSITE€IILHO BBIJICTICHHBIX KPUTEPUER).



Ba3oBble uccienoBaTebckue 1eiicTBUS:

UCTIOBh30BaTh BOMPOCHl KaK HCCIIENOBATEIILCKUA HHCTPYMEHT ITO3HAHUS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpPEUYUE,  MpodiieMy,
yCTaHABJIMBATh MCKOMOE W JaHHOE, (hOpMHpPOBATH THUIOTE3y, apTyMEHTHPOBATH
CBOIO TIO3UIINIO, MHCHHE,

MIPOBOJUTH CAMOCTOATENFHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCcKoro 00beKTa, SBICHHUs, TIpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX Ty 00bEKTaMHU, SIBICHUSIMH, TIPOIECCAMU;

CaMOCTOSITETLHO (HOPMYJIMPOBaTh OOOOIIEHUS U BBIBOJABI O pPE3yjbTaTam
NPOBENEHHOTO  HAONIONIEHWs, HCCIENOBAaHUS, OIEHUWBATh  JOCTOBEPHOCTH
MOJTYYCHHBIX PE3YyJIbTATOB, BEIBOJIOB U 0000IIIECHMIA;

IIPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE TIpPoIlecca, a TakKe BBIJIBUTATH
MPEIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ undopmanmei:

BBISIBIISAITH JAeUIIUTH HHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX JJIsI OTBETa Ha
BOTIPOC U JJIS pEIICHMS 3a1a9H;

BbIOMpaTh MH()OPMAILIUIO U3 UCTOUHUKOB PA3IMYHBIX THIIOB, AaHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHOOPMAIUIO PA3IUYHBIX BHUIOB U
dbopm npencTaBiIeHus;

CTPYKTYPUPOBAaTh HH(POPMAIIMIO, MPEICTABIATh €€ B Pa3IUYHBIX (OpMax,
WILTIOCTPUPOBATH TPaPUUECKH;

OILICHUBATh HaAEKHOCTh uH(pOpMaIu 1o CaMOCTOSITETTEHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA

Oo0menue:

BOCIIPUHUMATh U (DOPMYJIUPOBATH CYX/IEHHUS B COOTBETCTBUU C YCIOBUSMHU U
HensMd OOIIEHMsI, SICHO, TOYHO, TPAaMOTHO BBIpa)kaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX U IUCbMEHHBIX TEKCTaxX, JaBaTh IOSICHEHUSA M0 XONY PELICHUs 3aaauy,
KOMMEHTUPOBATh [OJIYYECHHBIN pPE3ybTarT;

B X0/€ OOCYKJEHHs 3a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYKIAae€MOU TEMBI,
npoOJieMbl, penraeMol 3aJayd, BbICKA3bIBaTh MWJI€M, HAIleJICHHbIE Ha IOMUCK
pELIECHUsA, COIOCTABIATh CBOM CYXACHUA C CYXICHUAMU APYIMX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3jIM4M€ M CXOJCTBO MO3ULMUN, B KOPPEKTHOUH (opme
(opMyIupOBaTh Pa3HOIJIACHS, CBOU BO3PAKECHUS;

IIPEACTABIATh PE3YyJbTAThl PELICHUS 3a1a4M, DKCIEPUMEHTA, UCCIEIOBaHNUs,
IPOEKTa, CaMOCTOATEIBHO BbIOMPATh (OpMAT BBICTYIUIEHHS C YYETOM 3ajay
pe3eHTAlMU U 0COOEHHOCTEN ayAUTOPHUH.

PeI‘yJIHTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble I[eﬁCTBHﬂ



Camoopranuzanus:

COCTaBJIAThH IIJIaH, AJITOPUTM PEIICHUs 3a7a4d, BEIOMPATh CIIOCOO pEelIeHus C
y4€TOM MMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUIN C yUETOM HOBOW UH(POPMAIUU.

CaMOKOHTPOJIb, SMOLUMOHAJILHbI NHTEJJIEKT:

BJIAJ€Th  HABBIKAMM  TIO3HABATEIBHOM  peQUIeKCMU Kak  OCO3HAHHS
COBEpIIAEMbIX JACHCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
crocobamMu CaMOINPOBEPKHU, CAMOKOHTPOJSL TpoIlecca U pe3ysibTaTa pelIeHUs
MaTEMaTUYECKOM 3a/1a4H;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUTH KOPPEKTHBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, JAHHBIX,
HaWJICHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa LEIH U YCIOBUSAM, OOBIACHATH PUUHHBI
JOCTIKEHUS WA HEIOCTH)KEHUS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eAATEIbHOCTD:

NOHUMATh W HMCHOJb30BaTh NMPEUMYILIECTBA KOMAaHIHOW U WHIWBUAYAIBHOU
paboThl mTpU pelmieHHH Y4eOHBIX 3ajady, MPUHUMATh Ieib COBMECTHOMU
NEATENbHOCTH, IUJIAHUPOBATh OPraHU3allMi0 COBMECTHOW paboThl, pacmnpeneisiTh
BUJIbI pabOT, JOrOBapUBaThCS, OOCYX AaTh TMPOIIECC M Pe3yJdbTaT padoOThI,
0000111aTh MHEHUSI HECKOJIKUX JIFOJIEH;

y4acTBOBaTh B TPYMIIOBBIX QopMax paboTsl (0O0CYykIeHus, 0OMEH MHEHH,
«MO3TOBBIE€ IITYPMbI» H HHBIE), BBINOJIHATH CBOK 4YacTh paboOThl U
KOOPJMHUPOBATh CBOW JCHCTBUSI C JPYrMMHM 4YJ€HAMHU KOMaHbl, OIEHHWBAThH
KauyeCTBO CBOEro BKJa/Ja B OOLIMN MPOJIYKT MO KPUTEPHUSIM, CHPOPMYITUPOBAHHBIM
YYaCTHUKAMU B3aUMOJICHCTBHUSI.

IHPEJMETHBIE PE3YJIBTATBI

K xonmy obOyuenmss B 10 kJjacce oOydJarOIIMHCS TOJYYUT CICTYIOIINE
IpeAMETHBIE PEe3yNbTaThl MO OTAEIBLHBIM TeMaM pabodeill mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hayajga MaTeMaTHYECKOI0 aHAJIU3ay:

Yuciia v BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH TOHSTHIMHU: PAIMOHAIBHOE YHCIIO, OCCKOHEYHas
nepuoauvecKass Japo0b, TPOIEHTHI, HPPANHOHATHLHOE YWCIO0, MHOXECTBA
palMOHAIBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb JEHCTBUTEIBHOIO YHUCIA;

NPUMEHATh JpOOM W TPOLEHTHl IS PEHICHUS NPUKIAAHBIX 3aJad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATIbHOU KU3HU,

MPUMEHSTH NPUOINAKEHHBIC BRIUUCIICHHUS, IPABUIIA OKPYTIICHUSI, TPUKUAKY U
OLICHKY pe3yJbTara BEIYMCICHUMN;



CBOOOJTHO OMEPHUPOBATH TMOHSATHEM: CTENEHb C IEJIbIM [OKa3aTeseM,
UCIIOJIb30BaTh MOAXOASAILYI0 (OpMY 3aIMUCH JIEHCTBUTEIBHBIX YHUCEN JISl PEIICHMUS
NPAKTUYECKUX 3a7a4 U MIPEACTABICHUS 1aHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATypadbHOU
CTEIICHH;

CBOOO/IHO OIEPUPOBATh MOHATUEM: CTEIIEHDb C PALIMOHAIBHBIM I10Ka3aTeleM;

CBOOOHO OINEPUPOBATh MOHATHUSAMHU: JIOTapudM UHCHA, JCCITHUYHBIE U
HaTypajibHbI€ JTOrapu(Msbl;

CBOOOJTHO OMEPHUPOBATh MOHATUSIMHU: CHUHYC, KOCMHYC, TAHT€HC, KOTaHTEHC
YHUCIIOBOI'O apTyMEHTA;

OIEpUpPOBATh MOHATHUAMM: apPKCUHYC, APKKOCUHYC U apKTAaHI'€HC YHCIOBOIO
apryMeHTa.

YpaBHeHUA U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHITUSAMU: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PABHOCWIBHBIE YPABHEHUS U YPABHEHHU-CIIEICTBUSA, PABHOCWIbHBIE HEPABEHCTBA,

OPUMEHATh Pa3jUYHbIE METOJIBl PELICHUS pPaUUMOHAIBHBIX M JPOOHO-
palMOHAJbHBIX YpPaBHEHWH, MPUMEHATh METOJ HWHTEPBAJIIOB JUISI PELICHUS
HEPaBEHCTB;

CBOOOJHO OINEPUPOBATH IMOHATUAMH: MHOTOYJIEH OT OJHOW IEPEMEHHOM,
MHOTOWIEH C ILeJbIMU KO3(p(UIMEHTaMH, KOPHU MHOIOYJI€HA, NPUMEHSTH
JIEJIEHUE MHOTOWIEHa Ha MHOTOYJIEH C OCTaTKoOM, TeopeMy be3y u teopemy Buera
JUISL pELIeHMs 3a1a4;

CBOOOJHO ONEpPUPOBATh TMOHATHSAMHU: CHCTEMA JIMHEMHBIX YpaBHEHWH,
MaTpula, ONPENENUTENb MATPULBl 2 X 2 W €ro TIEOMETPUYECKHA CMBICI,
UCIIOJIb30BaTh CBOMCTBA OMNpEAEHUTENss 2 X 2 JJid BBIUMCICHHS €r0 3HA4YeHUS,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMbl JIMHEWHBIX YpaBHEHUH,
MOJIEJINPOBATH PEAIBHBIE CUTYAllMU C TIOMOIIBIO CUCTEMBI JIMHENHBIX YPAaBHEHUH,
UCCJIE0BaTh IOCTPOEHHBIE MOJEIH C IOMOLIBIO MaTpHULl M OINPEIETUTENEH,
MHTEPIPETUPOBATH MOITYUYECHHBINA PE3YyJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUUA C KOpPHSAMH [iJi1 TpeoOpa3oBaHUs
BBIPaKEHUU;

BBITIOJIHATDH MPE0OpPa30BAHMS YUCITOBBIX BBIPAKEHHM, COAEPKALUX CTENIECHH C
palMOHAJIbHBIM [TOKA3aTEeIEM;

UCII0JIb30BaTh CBOMCTBa norapupMoB U1t npeoOpa3oBaHuUs
J0rapu(pMUUYECKUX BBIPAKEHUN;

CBOOOJTHO OMEpUPOBATh MOHATUSIMH: HPpPAIMOHAJbHBIC, MOKa3aTelbHbIE U
norapu(MUYECKre ypaBHEHUS, HAXOAUTh UX PELICHHS C IIOMOIIBIO PABHOCUIIBHBIX
IIEPEXO0I0B UJIN OCYILECTBIISA IIPOBEPKY KOPHEH;



NPUMEHSTH OCHOBHBIC TPUT'OHOMETpUUIECKUE (POPMYIIBI AJis TIpeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAKECHUI;

CBOOOIHO ONEpUpPOBaTh MOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHUE,
OPUMEHATH  HeoOXoauMmble (QOpMyabl A pPEHMIEHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHHUIA;

MOJENUPOBaTh peajibHble CHUTYalldd Ha S3bIK€ aireOpbl, COCTABIATH
BBIPQXKCHMSI, YpaBHEHHs, HEPAaBEHCTBAa [0 YCJIOBUIO 3aJaud, HCCIEI0BaTh
MOCTPOEHHBIE MOJIETH C UCIIOJIb30BAHNEM almnapaTa anreOph.

DyHKUMU U TpaGUKH:

CBOOOJTHO OMEPUPOBATH MOHATHAMU: (PYHKIIUS, CIOCOOBI 3aaHusl (PYHKIIHNH,
B3aMMHO OOpaTHbie (DYHKIIMH, KOMMO3UIMSA (QYHKIUH, Trpaduk QyHKIUH,
BBITIOJIHATH 3JI€MEHTapHbIE TPeoOpa3zoBaHus rpaPuKoB QyHKIIHIA;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: OOJACTh OMPEAEICHUS U MHOXKECTBO
3HaUYCHUN DYHKIMH, HYJIH QYHKIIUU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOIHO OMEpUPOBATh TMOHATHSAMH: YETHBIE M HEUETHbIE (QyHKIUH,
nepruoanyeckrue QyHKIUHN, MPOMEKYTKH MOHOTOHHOCTHA (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBl (QYHKIMHM, HAuWOOJbIIee W HaUMEHbIIee 3HaueHue (QYHKIUM Ha
POMEXYTKE;

CBOOOIHO OMEPHPOBATh MOHATUSAMU: CTENEHHAs! (PYHKIIHS C HATypajJbHBIM U
[ENbIM TIOKa3aTesneM, Trpa@uK CTEeNeHHOW (PYHKIMUA C HATYpadbHBIM U IENbIM
mokasarenieM, rpauk KOpHS N-OM cTeneHu Kak (YHKIUU OOpaTHOM CTEMEeHH C
HATypaJbHBIM IMOKA3aTENIEM;

ONEepUpPOBATh TOHATHUSAMU: JUHEWHAs, KBaJpaTU4HAs U JPOOHO-IMHEWHas
(GYHKIMH, BBEITIOTHATH 3JIEMEHTAPHOE UCCIIEIOBAaHNE U TTOCTPOCHUE UX IPaHKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMHU: IOKa3aTelbHAsl U JorapupmMuyeckas
GbyHKIIMK, WX CBOMCTBA U TpadUKH, HCIOIH30BaTh MX TPAPUKUA ISl PEIICHUS
YPaBHEHW;

CBOOOMHO OMNEpUPOBATH TIOHATHUSMU: TPUTOHOMETPUYECKAST OKPYXKHOCTD,
oTpezieNieHre TPUTOHOMETPUYECKUX (PYHKIIUN YHCIIOBOTO apryMEHTa;

UCTONb30BaTh TIpaduku GYHKIUE A7 HMCCIENOBAaHUS IPOLIECCOB U
3aBUCHUMOCTEH TpU PEUICHUH 3a7a4 U3 JIPYIHX Y4eOHBIX MPEAMETOB U peabHOU
KU3HU, BBIpAXXaTh POpMyJIaMH 3aBUCUMOCTH MEXKIY BeTUUNHAMU;

Hayana MaTeMaTH4ecKOIro aHAIU3A:

CBOOOIHO ONEpUPOBATh MOHATUSAMHU: apudMeThdeckass U TeoMeTpudecKas
nporpeccusi, 06CKOHEUHO yOBbIBAIOIAsi T€OMETPUIECKasi MPOTrPECCHsI, TMHEUHBIN U
AKCIIOHEHIIMAJILHBIN pOCT, GOopMya CIOXKHBIX MPOLIEHTOB, UMETh MPEJICTABIICHUE
O KOHCTaHTE;

UCTOJIb30BaTh MPOTPECCUU JJIsS PELIECHUs peabHBIX 3a/1ad MNPUKIATHOrO
XapakTepa,



CBOOOJIHO OTEPUPOBATH MOHITUSIMHU: TTOCJIEIOBATEIILHOCTD, CITIOCOOBI 3aaHuUs
MOCJIEIOBATEILHOCTEN, MOHOTOHHBIE M OrPAaHUYEHHBIE [OCJIEN0BATEIbHOCTH,
NOHUMATh OCHOBBI 3apOXICHUS MATEMaTHMUYECKOrO aHalW3a KakK aHalu3a
OECKOHEUYHO MAJIBIX;

CBOOOJIHO OINEpPUPOBATH TMOHITUSMH: HEMpEepbhIBHbIE (YHKIUU, TOYKU
paspsbiBa rpaduka GyHKIIMK, aCUMITOTHI Tpaduka GyHKINHY;

CBOOOJHO oOIepuUpoOBaTh MOHATHEM: (GYHKIWSA, HENpEphIBHAs Ha OTpeE3Ke,
IPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUIN JJIs1 pElICHUs 3a/1a4;

CBOOOJIHO OIEpUPOBATh TOHSATUSMH: TIepBasi W BTOpas MPOU3ZBOIHBIC
byHKIIMY, KacaTenbHas K rpaduky QyHKIIHH;

BBIYUCIISITH TPOU3BOJHBIE CYMMBI, MPOU3BEAEHUS, YACTHOIO U KOMIIO3UIIUU
JIBYX (DYHKIIM, 3HaTh MPOU3BOJIHBIC JIEMEHTAPHBIX (DYHKITUH;

UCIIOJIb30BaTh T€OMETPUYECKHM W (U3HUECKUI CMBICH MPOU3BOAHOM IS
peuieHus 3aaad.

MHoxecTBAa M JIOTHKA:

CBOOOJHO  ONEpUPOBATH  MOHSATUSIMHU: MHOXECTBO, ONEpaluu  Haj
MHOECTBAMU;

UCIIO0JIb30BAaTh TEOPETHUKO-MHOKECTBEHHBIN anmapar JJisl ONUCAHUS PealbHbIX
MIPOLIECCOB U SIBJIICHUM, MPU PELICHUH 3a]1a4 U3 IPYTrUX y4eOHbIX MPEIMETOB;

CBOOOJIHO OIEpPUPOBATh MOHATHSAMU: OIpeJeieHrue, Teopema, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOI0 OOBEKTA, 10KA3aTEIbCTBO, PABHOCHIIbHbBIE
YpaBHEHHS U1 HEPABEHCTBA.

K xonmy ob0yuenuss B 11 kiacce oOy4yaromIMICS TOJYYUT CIEAYIOIINE
peAMETHbIE Pe3yNbTaThl MO OTAEIBLHBIM TeMaM pabodell mporpaMMmbl y4eOHOTO
Kypca «Anredpa 1 Hauajga MaTeMaTHYECKOT0 aHAIIU3a:

Yucuia 1 BHIYMCICHUS

CBOOOJTHO OMEpHUPOBATH TOHATHSAMHU: HATYPAIbHOE U IIE€JI0€ YHUCIIO,
MHOECTBA HATYPaJIbHBIX M IEIbIX YHCEN, UCIOJH30BaTh MPU3HAKHU JIETUMOCTH
uensix yncen, HOJl n HOK HaTypalibHBIX 4Mcel Al pelieHus 3a1a4, IPUMEHSTh
anroput™m EBKina;

CBOOOJIHO OMNEpPUPOBATh TMOHATHEM OCTaTKa MO MOJYJIIO, 3alUChIBATH
HATypaJIbHBIEC YKCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUMCIICHHUS;

CBOOOJTHO OMEpPUPOBATh MOHSATUAMH: KOMILIEKCHOE YHCIO U MHOMXECTBO
KOMIUIEKCHBIX YHCEN, MPEACTABISITh KOMIUIEKCHBIE YHCHIA B anreOpandecKkon u
TPUTOHOMETPUUECKON (popMe, BHITIONHATH apu(METHUECKUE OMEpaIu C HUMHU U
U300paXkaTh HA KOOPJMHATHOM MIIOCKOCTH.

YpaBHeHUsS U HEPABEHCTBA:



CBOOOJTHO OMEpUPOBATh MOHATUSIMH: HUPpPAIMOHAIBHBIE, IMOKa3aTelIbHbIE U
aorapu(MUYECKUE HEpPaBEHCTBA, HAXOAMTh HUX PEUIEHHs C  I[OMOUIbIO
PAaBHOCWJIBHBIX IIEPEXO0/I0B;

OCYLIECTBJISTH OTOOpP KOpPHEM TpH pPEUIEHUH TPUTOHOMETPUYECKOTO
YPaBHEHHS;

CBOOO/IHO OINEpPUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO,
OPUMEHATh  HeoOXoAuMble  (QOpMyJbl AJIi  pPELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYITHOCThb YpPaBHEHUU U
HEPaBEHCTB, PABHOCHUIIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBHS, HAXOIUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAIBHBIX, UPPALIMOHAJIBHBIX, ITOKA3aTEIbHBIX U
Jgorapu(pMUUYECKUX YPaBHEHUM U HEPABEHCTB;

pemark palMOHANIbHBIE, UppalOHAJIbHBIE, [IOKa3aTeJIbHBIE,
aorapuMUYECKUe M TPUTOHOMETPUYECKHE YpaBHEHMs] U  HEPAaBEHCTBA,
CoZleprKaIle MOAYJIM U IapaMeETPHI;

OPUMEHSATH TpadUuecKre METOMbI I PEIICHUs YPaBHEHUN W HEPaBEHCTB, a
TAKKe 3a/1a4 C IapaMeTpaMu;

MOJENUPOBaTh peajlbHble CHUTYalldd Ha S3bIKE€ aireOpbl, COCTABIATH
BBIPQ)XEHUS, YPABHEHMS, HEPABEHCTBA W HX CHCTEMBI IO YCIOBHIO 3a/a4H,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJEIM C HCIOIb30BAHUEM alapaTta aireopsl,
MHTEPIPETUPOBATH MOJYUYECHHBIN pPE3yJIbTaT.

DYyHKIUHN U TPAPUKU:

CTPOUTh TIpaUKd KOMIO3UIMU (PYHKIMH C MOMOIIBIO 3JIEMEHTApHOIrO
UCCJIeIOBAHUA U CBOMCTB KOMITO3UIMU ABYX (DYHKIINIA;

CTPOUTh TI'E€OMETpUYECKHE 00pa3bl YpaBHEHMM U  HEpaBEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJHO  OINEpPUpPOBaTh MOHATUAMHU: TpaUKU  TPUTOHOMETPUUECKHUX
byHKIMIM;

OPUMEHATh (PYHKUMM JJIs MOJEJIMPOBAHHUA M HUCCIEIOBaHUS pPEAbHBIX
IIPOLIECCOB.

Hayana MmaTreMaTH4yecKoro anajamsa:

UCIOJIb30BaTh MPOU3BOIHYIO JUIsSl UCCIIEN0BAHMS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HanOoJblIee U HAUMEHbIIee 3HaUYeHUS (PYHKIIMHU HEMPEPHIBHON Ha
OTpE3Ke;

UCIIOJIb30BaTh IPOM3BOAHYIO [UISl HAXOXKICHUS HAWIYYIIETrO pElICHUs B
IPUKIAIHBIX, B TOM 4YHUCJIE€ COLMAIbHO-D)KOHOMHMYECKUX, 3ajadax, I
OIpeNeNIeHUs] CKOPOCTH W YCKOpPEHHUs Tpolecca, 3aJaHHOro (Gopmysnod wuiH
rpaguKom;



CBOOOJHO ONEPHUPOBATh TOHATHSAMU: IEPBOOOpa3Hasi, ONpeaeaIEHHBIHN
MHTETpaJl, HAXOIUTh TIEPBOOOPA3HBIC DIIEMEHTAPHBIX (YHKIUH W BBIYHCIATH
uHTerpai no Gopmyne Hetotona-Jleitonua;

HAXOJUTH TUTOMIAIH IIOCKUX (PUTYP U OOBEMBI TEJ C TIOMOIIBIO HHTETPaia;

UMETh TPEACTABICHAE O MaTEeMAaTHYECKOM MOJICTUPOBAHUM Ha MpPUMEpPE
cocTaBiieHUs MU PepeHInaTbHBIX YPaBHEHU;

pelaTh TPHUKIaJAHBIC 337a49d, B TOM YHUCJE COIMAIbHO-d)KOHOMHUYECKOTO U
¢u3nyeckoro xapakrepa, CpeACTBaMH MaTEMaTHIECKOT'0 aHAIH3A.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoabubie | IlpakTnueckue
n/n NPorpamMMmbl Bcero o0pa3oBaTe/IbHbIE
padoThbI padoTsbI
pecypchl
MHOK€eCTBO I€MCTBUTEIIBHBIX YUCEIL.
1 MHOrOo4JIeHBI. PaLII/IOHaJ'IBHBIeu YpaBHEHUS U 24 1 15
HepaBeHCTBa. CUCTEMBI JINHEUHBIX
ypaBHEHUH
5 Oynkiun u rpaduku. CreneHHas GyHKIUS ¢ 12 1 05
LEJIBIM MOKa3aTeseM
3 Apudmernueckuil KOpeHb N-0i CTETIECHU. 14 1 05
HppauroHanbHble ypaBHEHHS
4 [loxazarenbHast pyHnkuusd. [lokazarenabHble 10 1 05
ypaBHEHUS
5 Jlorapudmudeckast GyHKITUSA. 19 1 15
Jlorapudmudeckue ypaBHSHUS
6 TpuronomeTpuueckue BbIpaKEHUS U 99 1 5
YpaBHEHUs
[TocenoBaTeIbHOCTH M POTPECCHH 10 0.5
HenpeprwiBable ¢pyHkImu. [IponsBogHas 20 1
9 [ToBTOpenHue, 06001IeHNE, CHCTeMAaTH3AIINS 5 5
3HAaHUU
OBHIEE KOJIMYECTBO YACOB 110 I[TPOIT'PAMME 136 10 8




11 KVIACC

KoauuecTBo yacos JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/iesioB U TeM (undposbie)
n/n MPOrpaMMbl Bceero Koutpoabupie | IpakTuieckue o0pa3zoBaTejibHbIE
padoTbI padoTbI pecypesr
1 HccnenoBanue GyHKIMIA ¢ TTOMOIIBIO 99 1
MIPOU3BOTHOM
2 IlepBooOpasHas U UHTETpa 12 1
3 I'padukn TPUTOHOMETPUUECKUX (PYHKIIUH. 14 1
TpuronomeTpuueckie HepaBeHCTBA
4 HppaunonanbHble, MOKa3aTeIbHbIE U 24 1
norapupMUUecKre HepaBeHCTBA
KomrmiekcHbie uncna 10
HarypanbHble 1 1ienbie yncia 10
CucTeMbl paliiOHAIBHBIX, UPPAIIMOHATBHBIX
7 MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX 12 1
YPaBHEHUI
8 3agaum ¢ mapameTpamMu 16 1
9 [ToBTOpenue, 06001IeHNE, CHCTeMAaTH3AIINS 16 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0







HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoandecTBo yacoB
Ne Hara
. Tema ypoka Beero KonTpoabHbie IIpakTH4yeckue —
padoThI padoThI
1 [[MHOK€eCTBO, OTIEpaIKi Ha/l MHOYKECTBAMHU 1
U UX CBOMCTBa
2 Huarpammsr Ditnepa-Benna 1
3 [IpuMeHeHnre TeOpEeTUKO-MHOKECTBEHHOTO 1
armapara JJis perieHus 3a1a4y
Parnmonansuele uyncia. OOBIKHOBEHHBIE U
4 JIeCATUYHBIC TPOOH, TIPOIICHTHI, OECKOHEYHBIE 1
MIePUOIUYECKHE TpoOH
Parmonansueie ynciaa. OOBIKHOBEHHEIC U
) JECSTUYHbIE JPOOU, TPOLIEHTHI, OECKOHEUHBIE 1
nepUoANYecKre Apoou
6 [Tpumenenue apoOeit U MPOLIEHTOB TSt 1
pelieHus MPUKIAIHbIX 3a/1a4
7 [Tpumenenue apobeii U IPOICHTOB IS 1 1
pelIeHus: NPUKIagHbIX 33124
JleiicTBUTENbHBIC Ynciia. PanimonaabHbIe U
8 vppauroHaibHble yncia. [Ipoepounas 1
pabora
9 ApudmeTrueckue omneparuu ¢ 1
JIIEHCTBUTEIILHBIMU YHCIAMU
10 Mopynp A€MCTBUTENBHOTO YHACIIA U €TI0 1
CBOIiCTBa




11

[Tpubnmx€HHbBIC BRIYUCICHUS, TTpaBUIa
OKpYTJICHUS, TPUKHUIKA U OLIEHKA pe3ybTaTa
BBIYUCIICHUN

12

OCHOBHBIE METOJIBI PEIICHUS LENbIX U
JIpOOHO-PALIMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

13

OcHOBHEBIE MCTOABI pCIICHHUA LCJIbIX U
JIPOOHO-PAIMOHAIBHBIX YPAaBHEHUH U
HEPaBEHCTB

14

OCHOBHBIE METO/IBI PEIICHUS LIETBIX U
JIpOOHO-pallMOHATIFHBIX YPAaBHEHUHN U
HEPABEHCTB

15

MHOro4jieHsl OT OTHOW IEPEMEHHOM.
[lenenue MHOTOYJIEHa HA MHOTOUJIEH C
octatkoMm. Teopema bezy

16

MHoOro4eHsI ¢ IeNbIMA KO3 pHUImeHTaMu.
Teopema Bueta. CamocrosiTensHas padoTa

0.5

17

Pelienue cuctem JTMHEHHBIX YpaBHEHUN

18

Pemenne cucreM TMHENHBIX ypaBHEHU

19

Martpuna cCucTeMbl JINHEWHBIX YPaBHEHUM.
Onpenenuresib MaTpuLlbl 2X2, €ro
TeOMETPUUYECKUN CMBICI U CBOMCTBA;
BBIYHMCIICHHE €T0 3HAUCHUS

20

Onpenenurens MaTpULbl 2X2, €ro
T€OMETPUYECKUN CMBICII U CBOMCTBA;
BBIUNCJICHUE €r0 3HAUCHUS

21

IIpuMeHeHne onpenenuTeNs Ui peeHus
CHCTEMBI JINHEVHBIX YPaBHEHHUU




22

Pemenue npukianHbIX 3a4a4 ¢ IOMOLIBIO
CHCTEMBI JINHEVHBIX YPaBHEHHUN

23

Pemenne npukiiagHbIxX 3a1a4 ¢ IOMOILBIO
CUCTEMBI JINHEVHBIX YPaBHEHUU

24

KoHTtponbHas padoTa: "PanroHnanbHbie
ypaBHEHUs U HepaBeHCTBA. CHCTEMBI
JUHENHBIX ypaBHEHUN"

25

OyHKIHS, CTIOCOOBI 3a1aHUs (QYHKIIUH.
B3aumuo o6patnbie pynkuuu. Kommnosumms

byHKIUN

26

I'pacduk PpyHKUIMU. DIeMEeHTapHbIE
npeoOpa3oBaHus rpaukoB GyHKIUI

27

OO0nacThb onpeiereHns U MHOKECTBO
3HaueHni QpyHkuu. Hymu GyHKmm.
[TpomMeXyTKH 3HAK TIOCTOSTHCTBA

28

Ué&THble 1 HEYETHBIE (PYHKIIHU.
[Tepuoanueckue pyaxuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIUU

29

MaxkcuMyMbl © MUHUMYMBI (DyHKIIWH.
Haubonpiiee n HanMeHblee 3HAUYCHHE
(GYHKIMHU HAa IPOMEKYTKE

30

Jlunelinas, kBagpaTHuHas U JPOOHO-
nuHerHas Gyakmun. CaMoCTosITeIbHAS
pabota

0.5

31

DeMeHTapHOe UCCIICI0BAaHUE U TIOCTPOCHHUE
rpauKoB 3TUX QYHKLIUH

32

DeMeHTapHOE HCCIIEA0BaHNE U IOCTPOCHNE
rpa@uKoB 3TUX QYHKUIUN




CreneHn ¢ LIEJIBIM ITOKa3aTeaeM. buaom

33 HeroToHa

34 Crenens ¢ 1eqbIM NokaszareneM. buaom
Hsrotona

35 CrenenHas (yHKLUS C HATYypaJbHBIM U
1eNbIM Noka3aTesneM. E€ cBoiicTBa 1 rpadux

36 Konrponsnas padora: "Crenennas GyHKIHUS.
E€ cBoiictBa u rpaduk"

37 ApudmMeTnueckuii KOpeHb HATYpaTbHOM
CTEIICHU U €r0 CBOMCTBA

38 ApupmeTrueckuii KOpeHb HATYypaIbHOM
CTEIIEHU U €ro CBOKMCTBA

39 [Tpeobpa3oBaHus YHCIOBBIX BHIPAXKEHUH,
coJiepKalluX CTENeHH U KOPHU

40 [TpeoOpa3oBaHus YNCIOBBIX BEIPAKECHUH,
COJZIEpKaIUX CTENEHU U KOPHU
[Ipeobpa3oBaHus YHCIOBBIX BHIPAXKEHUH,

41 COJIepIKaluX CTETICHH U KOPHHU. 0.5
[TpoBepounas pabora
HppanumoHanbHble ypaBHeHUs1. OCHOBHBIE

42 METO/Ibl PELICHUS NPPAaLMOHAIBHBIX
ypaBHEHUH
UppanmonanbHble ypaBHeHUs1. OCHOBHBIE

43 METO/Ibl PELICHNS UPPALMOHAIBHBIX
yYpaBHEHUN
Uppanmonanbabie ypaBHeHUsI. OCHOBHBIE

44 METO/bI PEIICHHS UPPAMOHATBHBIX

YpaBHEHUU




PaBHOCHIBEHBIE IEPEXO0Abl B PCIICHUN

45 WPpANMOHATEHBIX YPaBHEHUI

46 PaBHOCUIIBHBIE TIEPEXO/IbI B PEILICHUU
UPPALMOHANIEHBIX YPaBHEHHM

47 PaBHOCHIIbHBIE TTEPEXObI B PEILICHUN
WPpANMOHATEHBIX YPaBHEHUI
CgoiicTBa u rpaduk KOpHS N-0i CTENEHU KaK

48 ¢GyHKIMN 00paTHOI CTENEHU C HaTypalbHBIM
NOKa3aTeJeM
CgoiicTBa u rpaduK KOpHS N-0i CTETICHU KaK

49 GbyHKIIMKA 0OpaTHOM CTENEHU C HATypaJIbHBIM
[I0Ka3aTeseM
KonTtponbHas pabdoTta: "CBoiicTBa u rpadux

50 KOpHS N-0¥ cTteneHu. MppannoHaibHbIe
ypaBHeHUs"

51 CreneHs C pallMOHAJIBLHBIM MOKa3aTeNeM U eé
CBOICTBA

59 CrermneHsb ¢ pallMOHAIBHBIM [TOKa3aTeIeM U eé
CBOMCTBA

53 CreneHsb ¢ palliOHAIBHBIM [10KA3aTENIEM U €€
CBOMCTBA

54 [TokazaTtenpHas GyHKINA, €€ CBOWCTBA U
rpaduk

55 Hcnonb3oBanue rpaduka GyHKIMN 715
peLIeHusl ypaBHEHUI
Hcnonps3zoBanue rpaduka GyHKIUN 1715

56 pelreHus ypaBHeHui. CaMocTosITeTbHAS 0.5

pabora




ITokxa3aTenbpHbBIC YpaBHCHUL. OCHOBHBIE

57 1
METOBI PEIICHUS TIOKA3aTEIbHBIX YpaBHEHHHA

58 [Toka3atenbHble ypaBHEHUs. OCHOBHbBIE 1
METO/bI pEIICHUS I0KA3aTEIbHBIX YPaBHEHUN

59 [Toka3aTenbHble ypaBHeHH. OCHOBHBIC 1
METOBI PEIICHUS TIOKA3aTEIbHBIX YpaBHEHHH

60 Konrponbnas padora: "[lokazaTenbHast 1
¢ynkuus. [TokazatenbHble ypaBHeHU"

61 Jlorapudm uncna. CBoiicTBa jJorapupma 1

62 Jlorapudwm gucna. CBoiicTBa Jorapudpma 1

63 Jlorapudm uucna. CBoiicTBa Jorapudpma 1

64 JlecsaTruHbIe U HaTypaJibHbIE JIOTapH(pMbI 1

65 JlecaTUuHbIC ¥ HaTYpaJIbHBIE JIOTAPUPMBI 1

66 [IpeoOpa3oBaHue BBIpAKECHHUHN, COACPIKALIIX 1
JorapupmMbl
[IpeoOpa3oBaHme BBIpAXKECHUH, COAECPIKAIIIX

67 ’ 1
Jorapu@msl

68 [IpeoOpa3oBaHue BRIpAKECHHUHN, COACPIKAIIIX 1
norapudmsl.IIpoBepounas padora

69 Jlorapupmuueckas GyHKIHS, €€ CBOHCTBA U 1
rpaduk

70 Jlorapudmuueckasi GyHKIH, €€ CBOWCTBA U 1
rpauk

71 Hcnonb3oBanue rpaduka GyHKIUT IS 1
peLIeHUs] ypaBHEHUH

7 Hcnonps3zoBanue rpapuka QyHKIUN 1715 1

peleHusl ypaBHEHUI




Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE

73 METO/Ibl pelIeHUs Jorapu(PMUIECKUX
YpaBHEHUH
Jlorapudpmuueckue ypaBHeHHs. OCHOBHBIE

74 METO/bI PEIICHUS JIOTapUPMUIECKUX 0.5
ypaBHeHu#. CamocTosiTeIpHas paboTa
Jlorapudmuueckue ypaBuenusi. OCHOBHbIE

75 METOBI PEIICHUS JIOTapU(HMUIECKUX
ypaBHEHUH
Jlorapudmuaeckue ypaBuenus. OCHOBHBIE

76 METO/Ibl peIIeHUs Jorapu(PMUIECKUX
YpaBHEHUI

77 PaBHOCHWIIBHBIE ITEPEXOABI B PELICHUU
JorapuMUYECKUX YpaBHEHHIA

78 PaBHOCHMIIbHBIE ITEPEXO/bl B PELICHUH
norapuMUYECKUX YpaBHEHHIMA

29 Kontponbhas pabora: "Jlorapudmuueckas
¢dbynkuus. Jlorapudpmudeckue ypaBHeHus"

80 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHCJIOBOT'O apryMeHTa

81 CuHyC, KOCHHYC, TAHT'€HC U KOTAHI€HC
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCHUHYC M apKTaHT'€HC
YHCJIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCUHYC 1 apKTaHI'€HC
YHCIIOBOTO apryMeHTa

84 Tpuronomerpuyeckas OKpyXKHOCTb,

OTIpeieJIeHne TPUTOHOMETPHUUECKUX (DYHKIIUI




YHUCJIOBOI'O aprymecHTa

TpuroHomerpudeckas OKpyKHOCTb,

85 OTpeieJIeHne TPUTOHOMETPHUUECKUX (DYHKIIUH 1
4yucI0BOro aprymenTa.lIpoBepounas pabora

86 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

88 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI 1

90 [TpeoGpa3oBaHue TPUrOHOMETPUUECKUX 1
BBIPa)KEHUI

o1 [IpeoOpazoBaHue TPUTOHOMETPUIECKUX 1
BBIPAKECHU

92 [TpeoGpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPaKEHUI

03 [IpeoOGpa3oBanue TPUTOHOMETPHUECKUX 1
BbIpaxxeHuil.[IpoBepounas pabota

94 Pemenne TpUroHOMETPUYECKUX YPaBHEHUI 1

95 Pemenne TpUroHOMETPUYECKUX YPAaBHEHUI 1

96 Penienne TpUroHOMETPUUECKUX YpaBHEHUN 1

97 Perenuie TpUroHOMETPHUUECKUX YPaBHEHHM 1

98 Penrenue TpUroHOMETPHUYECKUX YPaBHEHUH 1

99 Pemienne TpUroHOMETPUUECKUX YpaBHEHHUN 1

100 Pemennie TpHroHOMETPUUECKUX YPABHEHUM 1
KoHnTtponbHas padoTa: "Tpuronomerpuueckue

101 BBIPAKEHHSI U TPUTOHOMETPUYECKHE 1
ypaBHeHUs"

102 ITocienoBaTENBLHOCTH, CIIOCOOBI 3a0aHUS 1




nocjieqoBaTebHOCTEN. MeTon
MaTeMaTHYeCKOW UHTYKITUN

MoHoTOHHBIC B OrpaHUYCHHBIC

103 nocJsenoBarenbHocTu. Mctopust ananuza
OECKOHEUHO MaJbIX

104 ApudmeTrueckas mporpeccus

105 ['eomeTpuueckas mporpeccus

106 BeckoneuHo yOpIBaromasi reoMeTpuyecKas
nporpeccus
Cymma OecKOHEYHO yObIBaroIien

107 r€OMETPUUECKON IPOIPECCUH. 0.5
CamocrosTenpHas pabora

108 JIMHEHBIN ¥ YKCIOHEHIIUAJIBHBIA POCT.
Yucno e. Dopmyrna CIOKHBIX IPOIEHTOB

109 JIMHENHBIN ¥ YKCIOHEHIUAJIBHBIA POCT.
Yucno e. Dopmyna CI0KHBIX IPOLEHTOB

110 Hcnonp3oBaHUE MPOTPeCCHy sl pEIICHUs
peasIbHBIX 3a]1a4 MPUKIAIHOTO XapaKTepa

111 KonTponbras padora: "[locnenoBarensHocTr
U nporpeccun’”

112 HenpepriBHbIE GYHKIMH U UX CBOHCTBA

113 Touka pa3pbiBa. ACUMITOTHI TpaUKOB
byHKIUN

114 CpoiicTBa (yHKIMI HETIPEPHIBHBIX HA
OTpe3Ke

115 CgoiicTBa GyHKIIUN HETIPEPHIBHBIX HA
OTpe3Ke

116 Meroa UHTEPBAJIOB U1l PELLICHUSI HEPABEHCTB




117

MCTOI[ HUHTEPBAJIOB IJId PCIICHNA HEPABCHCTB

118 Meroa MHTEPBAJIOB ISl PEILICHUS HEPABEHCTB

119 [IpumeHeHne CBONCTB HEMPEPBIBHBIX
GyHKUIMI U1 pereHus 3a1a4
[IpuMeHeHre CBOMCTB HEMPEPHIBHBIX

120 byskmii 11 perenus 3aaa4.lIposepounas
paborta

121 [TepBas 1 BTOpas NpoU3BOJHbIC (PYHKIIUU

122 OnpeneneHue, reOMETPUYECKHNA CMBICIT
IIPOU3BOAHOU

123 Omnpenenenne, GU3NIECKUNA CMBICIT
MIPOU3BOAHOMN

124 YpaBHeHUE KacaTeIbHOU K TpaduKy
byHKIUN

15 YpaBHEHHE KacaTeNbHOU K TpaduKy
byHKIIH

126 [TpousBoaHBIC ATIEMEHTAPHBIX () YHKIIHHA

OU3BOJHBIC DJIEMEHTAPHBIX KU

127 IT VH

128 [TpousBogHAsT CYMMBI, TPOU3BEACHHUS,
YaCTHOI'O M KOMIIO3ULIMHU (PYHKIUI

129 [TpousBogHast CyMMBI, TPOU3BEACHHUS,
YaCTHOTO W KOMITO3UIIMH () yHKIH

130 [Ipou3BoHast CyMMBI, IPOU3BEICHHUS,
YaCTHOT'O ¥ KOMIIO3UIMU (pYHKIUI

131 Kontponbhas padota: "[IpousBognas”

132 [ToBTOpenue, 000061IeHNE, CCTEeMaTU3alus

3HaHui: "YpaBHeHU"




[ToBTOpEeHME, 0000IIIEHNE, CUCTEMATH3AIIHS

133 3HaHui: "OyHKIMH" !
134 HToroBasi KOHTpOJbHAs paboTa 1
135 HToroBast KOHTpOJIbHAs paboTa 1
136 HOBTOPGHI/IC, 0000111eH1e, CHCTEMATHU3alNs 1
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KVIACC

Ne
n/n

Tema ypoka

KogaunuyecTBo 4acoB

KonTpoabHble

Bcero
padoTbI

IIpakTHYeckue
padoTbI

JlaTa
U3yYeHUs

DJIeKTPOHHbBIE
nu@posBbIe
o0pa3oBaTe/ibHbIE

pecypchbl

[IpumeHeHne Mpou3BOIHOM K
UCCIIeIOBaHUIO (YHKITMH Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

IIpumeHeHne Mpou3BOJHOM K
uccaeaoBaHuio QyHKIMN Ha
MOHOTOHHOCTb M 3KCTPEMYMbI

IIpumeneHue Ipou3BOAHON K
UCCIIeIOBAaHUIO (PYHKIMI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI
[IpumeneHne Mpou3BOIHOM K
UCCIIeI0OBaHUIO (DYHKIIMH Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[IpumeHeHre npou3BOAHOMN K
uccaeaoBaHuio QyHKIMN Ha
MOHOTOHHOCTb ¥ DKCTPEMYMBI

[IpumeHeHne Mpou3BOJHOM K
UCCIIEIOBAaHUIO (PYHKIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

Haxoxnenne HanOOJIbIIETO U

HaVMEHBILIETO 3HaYEHUS HEIIPEPBIBHON

(GyHKLIUHN Ha OTpe3Ke

Haxoxnenue HauOOJIBIIETO U




HaMMEHBIIEr0 3HaYeHUs] HETIPEPHIBHOM
(GYHKIIMM Ha OTpe3Ke

Haxoxnenue HanOoJIbIIErO U
HAUMEHBIIIETO 3HAUYCHUS HEMPEPHIBHOMN
(GyHKIIMU Ha OTpE3Ke

10

Haxoxnenne HanOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYEHUS HEMIPEPHIBHON
(GbyHKIMHU Ha OTpe3Ke

11

HaxosxaeHne HanOombIIero u
HaMMEHBIIET0 3HaYeHUs] HENIPEPBIBHOM
(GyHKIIMM Ha OTpe3Ke

12

13

Haxoxnenune HanOOJIbIIErO U
HAUMEHBIIIETO 3HAUYCHUS HEMPEPHIBHOMN
(GyHKIIMY Ha OTpE3Ke

[TpumeHneHre mponu3BOAHOMN AJIst
HAXO0JICHUS HAMITYUIIIErO PEIICHUS B
MPUKIIAJHBIX 33a/1a4ax

14

[Ipumenenue nporu3BOAHOMN AJIst
HaXO0K/ICHUS HAMITYUIIETO PEIICHUS B
MPUKJIAHBIX 3a/1auax

15

[IpumeHeHre Mpou3BOAHOMN AJIst
ONpeJIETIeHUSI CKOPOCTH U YCKOPEHHUS
nporiecca, 3aaHHOro (GOPMYIION HUITH
rpagukoM

16

[IpumeHeHne Mpou3BOAHON IS
OIIpEAEIIEHUS] CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHoro (GopMyIoi niu
rpagukoM




17

Kommozurmus ¢hyHkimii

18 Kommnozumus GpyHKIwiz

19 Kommosurus ¢yHKimii

20 I'eomeTrpuueckue oOpa3sl ypaBHEHUH Ha
KOOPJMHATHOU TNIOCKOCTH

21 I'eomeTrpuueckue oOpa3bl ypaBHEHUHN Ha
KOOPAMHATHOW INIOCKOCTH

29 KontponbHas padota: "UccnenoBanue
(GYHKIHHA ¢ TTOMOIIBIO TTPOU3BOTHON"

23 IlepBooOpa3Hasi, OCHOBHOE CBOWCTBO
epBOOOPA3HBIX

24 ITepBo0oOpazHbIe IeMEHTAPHBIX (QYHKIUH.
[IpaBuiia HaX0XkJ1€HUSI IEPBOOOPAZHBIX

25 [TepBooOpasHbIe AIeMEHTAPHBIX QYHKIIAHN.
[paBuia HaXOXKACHUS IEPBOOOPA3HBIX

26 Nurerpain. ['eomeTpuyecKuil CMBICTT
UHTETpaia

97 Beruucnenue onpenen€éHHOro MHTerpana
no ¢hopmyne Hetorona-Jlelioauma

28 Brruncnenue onpenen€éHHOro nHTerpaia
o popmyne Herotona-JIeli6uuma

29 [IpumeHeHre uHTerpana Juisi HAXOXKACHUS
TUIOMIA/ICH TUTOCKHUX (QUTYP

30 IIpuMmeHeHre uHTerpaa Juisi HAXOXKACHUS
00BEMOB reOMETPUUECKHUX TEJ

31 [Tpumeps! pemienuit M pepeHnrnaIbHbIX

ypaBHEHUH




[Tpumepsl pemennit 1uddepeHImaIbHbIX

32 o
ypaBHEHHI
Marematnueckoe MOAETUPOBAHUE

33 pEabHBIX ITPOLIECCOB C ITOMOIBIO
nuddepeHIaTbHbIX YPaBHEHHHA

34 Kontponbnas padota: "[lepBooOpasnas u
uHTerpan”

35 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBA U TpaduKu

36 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpaduKu

37 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBa U TpaduKu

38 Tpuronomerpuueckue GyHKINH, UX
CBOWCTBA U TpaduKu

39 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U TpaduKH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C TIOMOIIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT16op KOpHEH TPUTOHOMETPUUYECKHX

41 YpaBHEHUH C TTOMOIIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUSCKHUX

42 YPaBHEHHUH C TIOMOILIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

43 OT60p KOpHEH TPUTOHOMETPUUECKHUX

YPaBHEHUH C IOMOILBIO




TPUTOHOMETPHUECKON OKPYKHOCTH

Pemenne TpuroHoMeTpu4eCKux

44
HEPaBEHCTB

45 Perienue TpUroHOMETpHUUECKUX
HEPaBEHCTB

46 Pemrenne TpuroHOMeTprUUECKUX
HEPaBEHCTB

47 Perienue TpUroHOMETpHUUECKUX
HEPaBEHCTB
KonTponbhas pabora: "I'paduku

48 TPUTOHOMETPHUYECKUX ()YHKIIUH.
TpuronoMerpuueckue HepaBeHcTBA"

49 OCHOBHBIE METO/IbI PELLICHHS
II0Ka3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METOJIbI PEILICHHS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/bI PELLICHHS
MIOKa3aTeJIbHbIX HEPABEHCTB

52 OCHOBHBIE METO/IbI PEILICHHS
MOKa3aTeJIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PELLICHHS
norapu(pMUUECKUX HEPABEHCTB

54 OCHOBHBIE METOJIbI PETLICHHS
Jorapu)MUIECKIX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEILICHHS
norapu(pMUYECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PETLICHHS

norapu)MUIECKIX HEPABCHCTB




OCHOBHEIE MCTOABI PpEIICHUA

> UppaIoOHATFHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppaLMOHAILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IBI PEIICHHS
UppaIMoOHATFHBIX HEPABEHCTB
50 OCHOBHBIE METO/IbI PEILICHHS
UppaLMOHAILHBIX HEPABEHCTB
61 I'paduyeckne METOABI pereHNs
UPPALUOHAIBHBIX YPaBHEHUI
62 I'paduueckue METOIbI peICHHS
UPPALUOHAIBHBIX YPaBHEHUH
63 I'paduaeckne METOABI pelIeHNS
MIOKa3aTeNIbHBIX YPaBHEHUH
64 ['paduueckne METOIBI peICHUS
MOKa3aTeJIbHbIX HEPABEHCTB
65 I'paduaeckne METOABI perIeHNs
Jorapu()MUYECKUX ypaBHEHUH
66 ['paduueckne METObI peIeHHS
norapu(pMUUECKUX HEPABEHCTB
67 I'paduyeckne METOABI peleHNs
Jorapu()MUYECKUX HEPABEHCTB
['paduueckne METOIBI pEeICHHUS
68 MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX
yYpaBHEHUN
I'paduaeckne METOABI pemeHns
69 MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX

ypaBHEHUH




70

I'pacduyeckue MeToabl pereHus
MOKa3aTeIbHBIX U JOrapu(pMUUECKUX
HEPaBEHCTB

71

I'paduueckue METOIbI peLICHUs
MOKa3aTeIbHbIX U JIOTapu(PMUUIECKUX
HEPaBEHCTB

72

KonTponbhas pabora: "UppanuonanbHslie,
MoKa3aTeJIbHbIE U JOrapuPpMHUECKUE
HepaBeHCTBa"

73

KommiekcHbie uncia. Anredpandeckas u
TPUTOHOMETpHUECKast POPMBI 3alUCH
KOMIUIEKCHOTO YHClia

74

KommnekcHble uncna. Anrebpandeckas u
TpUTrOHOMETpHUYECKasi OPMBI 3aIHUCH
KOMILIEKCHOTO YHCIa

75

Apudmernueckre onepanuu ¢
KOMILJIEKCHBIMU YHCJIAMHU

76

Apudmernueckue ornepanuu ¢
KOMIUIEKCHBIMU YHCIIAMU

77

N300paxeHne KOMITJIEKCHBIX YHCeI Ha
KOOPAMHATHOW INIOCKOCTH

78

N300pakeHre KOMIUICKCHBIX YHCelT Ha
KOOPJMHATHOW INIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOTO YHCJIa

80

®opmyna Myapa. Kopau Nn-oii crenenu
13 KOMIUIEKCHOTO YuciIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCJI JJIsA




penieHus GU3NUYEeCKUX U FreOMETPUIECKUX
3a1aqy

Konrponbnas pabdora: "KommiekcHbie

82 |
qrcna

83 HatypanbHble u enbie yucna

84 HatypasnbHble u Lesble uncia

85 [TpumeHeHre TPU3HAKOB IETUMOCTH
LENBIX YUCell

86 [IpumeHeHre TPU3HAKOB 1ETUMOCTH
TEJTBIX YUCEIT

87 [TpumeHeHre TPU3HAKOB TIETUMOCTH
nenbix yncen: HOJ[ u HOK

88 [IpumeHeHre TpU3HAKOB 1ETUMOCTH
nensix yucen: HOJl u HOK

89 [TpumeHeHre TPU3HAKOB IETUMOCTH
HEJTBIX YUCEII: OCTATKU MO0 MOAYJTIO

90 [IpumeHeHre TpU3HAKOB IETUMOCTH
LEJbIX YUCEeJI: OCTaTKU MO0 MOAYJIIO
[TpumeHeHre TPU3HAKOB IETUMOCTH

91 LEeJBIX YUCEeII: aNropuT™ EBkinna s
pelIeHus 3a/1a4 B LIEeJIbIX YnCIax

92 Kontponbnas pabota: "Teopus menbix
gucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCHWIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

94 Cucrema 1 COBOKYITHOCTh YpaBHEHHH.

PaBHOCHIBEHBIC CHCTEMBI U CUCTEMBI-




CJICACTBUSA

95 OCHOBHBIE METO/bI PELLIEHUS] CUCTEM U
COBOKYITHOCTEH pallMOHAJIbHBIX YPAaBHEHUI

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
96 COBOKYIHOCTEW UPPALIMOHAIIBHBIX
ypaBHEHUH

OCHOBHBIE METO/IbI PEILIEHUS CUCTEM U
97 COBOKYITHOCTEH ITOKa3aTEIbHBIX
yYpaBHEHUN

OCHOBHBIE METOJIbI PEIICHHS CUCTEM U
98 COBOKYITHOCTEH TTOKa3aTEeIbHBIX
YpaBHEHUU

OCHOBHBIE METOJIbI PEIICHHS CUCTEM U
99 COBOKYITHOCTEH JIOTapu(PMHUIECCKUX
ypaBHEHUH

OCHOBHBIE METO/IbI PEILICHUSI CUCTEM U
100 COBOKYITHOCTEH JIorapu(MUYECKUX
ypaBHEHUH

[IpumeHeHne cucTeM K peleHuro
MaTeMaTUYeCKHX 3a]1a4 U 33/1a4 U3

101 pa3MyHbIX 001acTel HAYKH U peaTbHOM
KM3HM, HHTEPIIPETALUS TOTY4YEeHHBIX
pe3ynbTaToB

[IpumeHeHne cucTeM K peleHuo
MaTeMaTUYECKHX 3a]1a4 U 33/1a4 U3

102 pa3MyHbIX 001acTel HAyKH U pealbHOM
KU3HM, HHTEPIIPETALUS MOTY4YEeHHBIX
pe3ynbTaToB




[IpumeHeHre HEPaBEHCTB K PEIICHUIO
MaTeMaTHYECKHUX 3a/1a4 1 3a]1a4 13

103 pa3MyHBIX 001acTel HAYKH U pPeaTbHOM
KU3HHU, UHTEPIPETALNS TOTYIEHHBIX
pe3ynbTaToB
Kontponbnas padota: "Cuctemsr

104 paMoHATBHBIX, UPPAIIMOHATIBHBIX
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHeHUH"

105 PanmonansHbIe ypaBHEHHUS ¢ TapaMeTpaMu

106 PanmonansHbIE HEpaBeHCTBA C
napaMeTpaMu

107 PanmonaneHele cUCTEMBI ¢ TapaMeTPaMHU

108 WppanumonansHble ypaBHEHUS,
HEPaBEHCTBA C TTapaMeTpaMu

109 HppauroHanbHbIE CUCTEMBI C
napameTpamu

110 [Toka3arenbHble ypaBHEHUS, HEPABEHCTBA C
napaMeTpaMu

111 [TokazarenbHbBIE CUCTEMBI C TAPAMETPAMHU

112 Jlorapudmuueckue ypaBHEHMs,
HEpaBEeHCTBa C MapaMeTpamMmu

113 Jlorapudmudeckue cucteMsl ¢
napaMeTpaMu

114 TpuroHoMmeTprudeckre ypaBHEHUS C
napameTpamu

115 TpuroHomerpudeckrue HEPaBEHCTBA €

napaMeTpamMu




116

Tpuronomerprudeckre CUCTEMBI €
napameTpamu

117

[TocTpoenue u uccienoBaHue
MaTeMaTHYECKUX MOJIENEH peaabHbIX
CUTYaLMH C IOMOIIbIO YPABHEHUI C
napamMeTpamu

118

[TocTpoenue u uccienoBaHue
MaTEMaTHYCCKHUX Moz[eneﬁ PCaJIbHBIX
CUTYaIlMH C MOMOIIbIO CUCTEM YPaBHEHUI
C mapaMeTpaMu

119

[TocTpoenue u uccienoBaHue
MaTEMaTHYCCKHUX MOI[eJIef/'I PCAJIBHBIX
CUTYaIlMH C MOMOIIbIO CUCTEM YPAaBHEHHI
C mapaMeTpaMu

120

KonTponbhas pabora: "3anauu c
napamerpamu"

121

122

[ToBTOpenue, 06061IEHNE,
cucTeMaTtu3anus 3HaHuil: "YpaBHeHusa"
[ToBTOpenue, 0600mIEeH e,
cucTeMarusanus 3HaHuil: "YpaBHeHus"

123

[ToBTOpenwue, 06001IeHNE,
cucTeMaTu3alus 3HaHui: "Y paBHEHHUS.
CucrtemMbl ypaBHEHHIT"

124

[ToBTOpenue, o600IIEHNE,
cucteMartu3aius 3Hanuii: "HepaBencraa"

125

[ToBTOpenue, 06061IeHNE,
cuctemaTtuzanus 3Hanuii: "HepaBencrsa"

126

[ToBTOpenwue, o600mEH e,




cuctematuzanus 3Hanuii: "Hepasencrsa"

[ToBTOpeHwue, 06001IEHNE,

127 cucteMartuzanus 3Hanuii: "[IpousBognas u 1
e€ npumeHeHue"
[ToBTOpenue, 0600IIEH S,

128 cuctemaruzauus 3HaHui: "lIponsBoanas u 1
e€ npumeHeHue"
[ToBTOpenue, 060061IEHNE,

129 cucrteMartu3anus 3Hanuil: "[IponsBognas u 1
e€ npumeHeHue"
[ToBTOpenue, o6001IIEHNE,

130 cucTemMaruszanus 3HaHuil: "MHrerpan u ero 1
pyuMeHeHue"

131 [ToBTOpenue, 0600mIEeH S, 1
cucreMarn3anus 3HaHui: "OyHknun"

132 [ToBTOpenwue, 06001IeHNE, 1
cucreMartu3anus 3Hanui: "Oynkuun"
[ToBTOpeHue, 00001IEHNE

133 ’ ’ 1
cucTteMartu3anus 3Hanui: "OyHKun"

134 HToroBast KOHTpOJIbHAs paboTa

135 HToroBast KOHTpOJIbHAs paboTa

136 [ToBTOpenue, o600mIEeH e, 1
CHCTEeMAaTH3aIUs 3HaHUU

OBLIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YYEHUKA

* Maremaruka: anre6pa 1 Hayajga MaTeMaTHYE€CKOro aHalln3a, FTeOMETPHUSL.
Anre0pa u Hadana MaTeMaTU4YeCKOro aHanmmsa (B 2 yactsax), 10 kmacce/ Yacts 1:
MopakoBuu A.T"., Cemenos I1.B.; Hacte 2: Mopakosuu A.I'. u npyrue; moj
penakuueit Mopakosuya A.I'., O611eCTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
«10I MHEMO3UWHA »

* Maremaruka: anredpa 1 Hayajia MaTeMaTHYECKOr0 aHalln3a, TeOMETPHUS.
Anre0Opa u Hadaja MaTeMaTUYECKOTo aHanmm3a (B 2 yactsx), 11 kmacce/ Yacts 1:
MopakoBuu A.T"., Cemenos I1.B.; Hacte 2: Mopnkosuu A.I'. u apyrue; noa
penakiueit Mopakosuya A.I'., O6111eCTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
«110I] MHEMO3HMHA»

* Maremaruka: anredpa v Hayajaa MaTeMaTHYECKOTO aHalin3a, TeOMETPHUS.
Anre0pa u Hadana MaTeMaTHIeCKOro aHamza, 10 kmacc/ Mypasun ['.K.,
Mypagsuna O.B., O011ecTBO C OrpaHUYEHHON OTBETCTBEHHOCTBIO «[PODA»;

AxnmonepHoe oburectBo «M3marensctBo «IIpocBenieHue»

METOJNYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJISA
Artanacos I1. T., AtanacoB H. I1. COopHUK MaTeMaTHYEeCKUX 3a/1a4

¢ mpakthueckuM coaepxkanueM: Ku. qns yuurensa. — M.: [Ipocsemienne, 1987. —

110 c.



2. Bunenkus H. fI. ®ynkuuu B npupone u texuuke: KH. 1151 BHEKIIacCHOro
YTEHUS

IX—X k1. — M.: IIpocBemienue, 1985. — 165 c. (Mup 3HaHui).

3. Boponuaruna O. A., Beiconkuii U. P., Tpynun A. A. Amenxo U. B.
[IpakTHKOOPUEHTUPOBAHHBIE MATEMATUYECKUE 3a/1a4U KaK CPEJCTBO pa3BUTHUS
¢yHKIMOHANIBHOU rpamMoTHOCTH // Ilenarornueckue usmepenus. — Ne 2. — 2021. —
C. 130-140.

4. JlemeneBa H. B. Komrmiekcubie unciia. KommiekcHsie uyncia : COOpHUK 3a7a4 /
H. B. /lemeneBa; M-Bo c.-x. P®, penepanpHOe Toc. 0r0KeTHOE 00pa30B.
yupexeHue Boiciero. oopason. «Ilepmckas roc. c.-x. akaj. UM. aKas.

. H. IIpssaumiaukoBay. — [lepmb: UIIL] «IIpokpoctsy», 2016. — 32 c.

5. Homopsin A. I1. MaTematruueckue urpsl u paspiedenus. — M.: I'oc. uza.¢us-
Mar.

mmT., 1961. — 169 c.

6. Kapnayxosa O. A. [IpukiaaHsle 3aj1auud B MaTeMaTUKe: yueOHOoe nocodue /
O. A. Kapnayxosna, B. A. lllepminesa, T. O. KouerkoBa. — Cub. denep. yH-T,
WNH-T xocmud. u undopm. texnonoruil. — Kpacuosipck: COY, 2020. — 216 c.

7. Muaypun JI. ®. O TpUroHOMETPHH M HE TOJBKO O HEH: Iocooue st
y4danuxcs

9-11 k. — M.: [Ipocsemenne, 1996. — 80 c.

8. [loiis 1. Kak pemats 3amady: mocodue st yauteneil. — ['ocynapcTBeHHOE

yueOHO-TIeJJarornyeckoe u3aareascTBo Munucrepctsa npocsemieHuss PCOCP,



1959. — 208 c.

9. Tpyxun A. B. O0 ucnonb30BaHWU BUPTYAJIbHBIX JJAOOpaTOpHii B 00pa3oBaHUU
/

A. B. Tpyxun // OtkpbIToe 1 nuctanironHoe oopazoBanue. — 2002. — Ne 4 (8).
10. ITanupo U. M. Mcnonb3oBaHue 3a71a4 ¢ MPAKTUUECKUM COJIEpKaHUEM

B MpenojiaBanuu MaremMatuku. KH. miis yuurens. — M.: [Ipocsemnienue, 1990. —

96 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

EnuHoe okHO nocTyma Kk oOpa3oBatenbHbIM pecypcam http://window.edu.ru/

Poccuiickuit obmeodpazoBaTensHbIi ioptan http://school.edu.ru/

Poccuiickoe oOpazoBanue. Katanor caiiros http://educat.msk.ru/
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