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MMOSICHUTEJIBHASA 3AIIMCKA

VYueOHbI Kypc «AnreOpa U Havala MAaTeMAaTHYCCKOTO aHajn3a» SBISCTCS
OJIHUM W3 HamOoJee 3HAYMMBIX B MPOrpaMMe CpeaHero oOiero oOpa3oBaHUs,
MIOCKOJIbKY, C OJHOM CTOPOHBI, OH OOecreurnBaeT MHCTPYMEHTAIbHYIO 0a3y I
U3y4YEHHUs] BCEX €CTECTBEHHO-HAyYHBIX KYpPCOB, a C APYrOil CTOPOHBI, (GOpMUpPYET
JIOTHYECKOe M aOCTpaKTHOE MBIIIICHHE 00YyJaloNIuXcsi Ha ypOBHE, HEOOXO0ANMOM
JUIS OCBOCHHUSI HH(POPMATHKH, OOIIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTH U JPYIHX
JUCLMIUIMH. B pamkax maHHOro ydeOHOro Kypca oOydaroliuecss OBJaJeBaiOT
VHUBEPCAITbHBIM SI3IKOM COBPEMEHHOW HAayKd, KOTopas (GopMyIupyeT CBOH
JOCTIKEHUS B MaTeMaTHYeCKOH opMe.

VYueOHBII Kypc anreOpbl M Hayajl MaTeMaTHYECKOTO aHalli3a 3aKiaJbIBaeT
OCHOBY Ul YCHCIIHOTO OBJNAJCHHS 3aKOHaMH (HU3UKH, XHMHH, OHOJIOTHH,
MOHMMAHHSI OCHOBHBIX TEHJICHIMH PA3BUTHS SKOHOMHUKH M OOIIEC TBCHHOH XU3HH,
MIO3BOJIIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO MCIOJIB30BAaTh MX M JalbHEWIIero oOpa3oBaHus U B
MOBCETHEBHOW XM3HH. B TO ke Bpems oBIajeHHEe aOCTPAKTHBIMH M JIOTHYECKH
CTPOTHMH KOHCTPYKLHSAMH anreOpbl M MaTeMaTHYECKOTO aHanu3a pa3BUBAeT
YMEHHE HaXOOUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTB, JIOKa3bIBATH
YTBEPKJICHHS C MOMOIIBIO MHAYKIIMH U PACCYXIaTh JCIyKTHBHO, HCIOJB30BATh
0000mIeHne ¥ KOHKpPETH3aluio, a0CTparMpoBaHWE M aHaJoOruio, (HOpMHUpYET
KpPEaTHBHOE M KPUTHYECKOE MBIIIJICHHE.

B xome u3yueHus ydeGHOro xypca «Anrebpa M Hayala MaTeMaTHYECKOTO
aHanm3a» 00yJarolIuecs IMOJyJaloT HOBBIA ONBIT PelIeHHs NPUKIAIHBIX 3ajad,
CaMOCTOSATEIILHOTO TIOCTPOCHUSI MaTeMaTUUECKHX MOJEJel peaybHBIX CHTYallHH,
WHTEPIPETAIMM  TOJNYYCHHBIX  PCIICHHH,  3HAKOMATCS ¢ MpUMEpamu
MaTeMAaTHYECKUX 3aKOHOMEPHOCTeH B TpHPOJAE, HAyKe M HCKYCCTBE, C
BBIJAFOIIMMHUCS MaTEMATHIECKUMH OTKPBITUSMU M MX aBTOPAMH.

VYueOHBII Kypc 00JafaeT 3HAYUTEIbHBIM BOCIUTATENbHBIM ITOTCHIMAIOM,
KOTOPBIN peanu3yeTrcs Kak dYepe3 y4YeOHBbI Marepuan, CrIoCcOOCTBYIONIMNA
(OPMHUPOBAHUIO HAYYHOTO MHPOBO33PCHHUS, TaK U 4epe3 crnelupHUKy y4eOHOI
JESITENLHOCTH, TPEOYIOIMeH NPOJIOJDKUTENFHON  KOHIIEHTPAlMK  BHUMAaHHS,
CaMOCTOATENBLHOCTH, AKKYPaTHOCTH M OTBETCTBEHHOCTH 3a IIOJy4EHHBIH
pe3yJbTar.

B ocHoBe MeTommku oOydeHHs anreOpe MW HavajlaM MaTeMaTHYSCKOTO
aHaJM3a JISKUT AEATeIbHOCTHBIA IPUHLUIT 00yIEHHS.

B crpykrype ydeOHOro Kypca «Airebpa W Hadaga MaTeMaTHYECKOTO
aHaNM3a» BBIIEICHBI CIIEAYIONINE CO/Iep KaTeIbHO-MEeTOANIecKre TMHIN: «Uncia
U BBIYHCICHUs», «DyHKIMK U Tpadukm», «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHYeCKoro aHamm3a», «MHOXecTBa M JIOTHKa». Bce OCHOBHBIE



COJIepPIKATEIbHO-METOMYECKUE JIMHAM H3YJaloTCd Ha MPOTSKEHHH JBYX JIET
o0yJeHnsI Ha YpPOBHE CPEIHEro OOIIero oOpa30BaHMs, €CTECTBCHHO IOTOJHSS
JpYyr Apyra ¥ MOCTEIICHHO HACHINIAsACh HOBBIMH TEMaMH W pasjenamu. [laHHBIN
YUeOHBIM KypC SBISETCS HMHTETPATUBHBIM, IIOCKOJBbKY OOBEOUHSET B cede
COZIep)KAaHUE HECKOJBPKUX MATEeMaTHYECKHX MUCLMIUIMH, TaKUX Kak anreOpa,
TPUTOHOMETPHS, MATEMAaTHYCCKUAN aHAJM3, TEOPHsS MHOXECTB, MaTeMaTHYeCKas
noruka u gapyrme. Ilo Mepe Toro kak oOydaromuecs OBIaneBaloT Bcé Ooiee
IIMPOKUM MAaTEMAaTHYECKHM aIlapaTtoM, y HUX MOCIeA0BATEIbHO GOPMHUPYETCS U
COBEPILCHCTBYETCSI YMEHHE CTPOMTh MAaTEeMaTHYCCKYI0O MOJENb PealbHOM
CHUTYalluH, IPUMCHSITh 3HAHUS, MOJYYCHHBIC IPH M3YYCHHH Y4eOHOro Kypca, s
pELICHUs] CaMOCTOSATEIBHO CHOPMYITMPOBAHHONH MaTeMaTHUECKOH 3a/1a4H, a 3aTeM
HUHTEPIIPETHPOBATH CBOH OTBET.

ConepxatenpbHO-MeTOIMUeCKass JUHHUS «Uuclia ¥ BBIYUCICHUS» 3aBepIlacT
(bopMHpOBaHIE HABBHIKOB HCIOJIB30BAHMUS JICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aTo Ha ypOBHE OCHOBHOTO 001Iero oOpa3zoBanus. Ha ypoBHe cpeHero o01ero
oOpazoBanusi 0coboe BHHMaHHME yaelsieTcs  (OPMHUPOBAHHIO  HABBHIKOB
paLMOHAIIBHBIX BBIYHCICHHH, BKIIOYAIOMINX B Cce0S HCIOJIb30BaHHE PAa3IHYHBIX
GopM 3amMcH 4YMClla, YMEHUE JeJaTh MPUKUIAKY, BBINONHATH NPUOIMKEHHBIC
BBIYKCJICHHS, OLICHUBATh YKCJIOBBIC BBIPAXCHHUS, pab0OTaTh ¢ MAaTEMAaTHYECKHUMHU
KOHCTAHTAMH. 3HAaKOMbIC OOYYAIOIIUMCS MHOXKECTBA HATYPAIbHbBIX, IIENbIX,
pAaLOHANBHBIX M JCHCTBUTENBHBIX  HYHCET  JOMONHIIOTCS  MHO)KECTBOM
KOMIUICKCHBIX YHCeNl. B KaXIOM U3 O3THX MHOXECTB pacCMATPHBAIOTCSI
CBOICTBEHHBIC €My CIICIM(HUIECKHe 3aJa4d W OIIEepaluu: JAeNeHHE Hareo,
ONEPUPOBAHUE OCTATKAMH Ha MHOXECTBE LENBIX 4YHCel, 0coOble CBOMCTBA
paLMOHANIBHBIX M UPPALUOHAIBHBIX YUCEN, apU(PMETHISCKUE OIEepalli, a TAKXKe
U3BJICYCHHE KOPHS HATYypaJbHON CTCTICHH HAa MHOMKECTBE KOMIUICKCHBIX YHCEI.
Brnaronmapst mocienoBaTeIbHOMY PACIIMPCHHIO KpPyra HCIOJIb3YEMBIX YHCENl H
3HAKOMCTBY C BO3MOJKHOCTSIMH HX HNPUMEHCHUS UL PEIICHHUS PAa3IMYHBIX 337134
(dbopMupyeTcs NpeACTaBICHHE O SIUHCTBE MAaTEMATHKH KaK HayKd M €€ poJd B
MOCTPOCHUH MOJENCH peajbHOrO0 MHpa, IIMPOKO HCIIONB3YIOTCS 0000IIeHHE |
KOHKpETH3AIIHS.

Jluaus «YpaBHEHHS U HEPaBCHCTBA» PEANU3YeTCs Ha MPOTSDKCHHH BCETO
o0yueHHs Ha ypOBHE CpeJHEero oomiero o0pa3oBaHMsS, IOCKOJIBKY B KaXKIOM
pasnmene [lporpamMMel NPEeIyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3anady. B
pe3ynbTate 0O0y4arolmMecss OBJAJACBAIOT PA3IMYHBIMH METOJAMH  pEIleHHS
pallMOHANIBHBIX, HPPAIOHATBHBIX, [OKA3aTeNbHBIX, JOrapuOMHUYECKAX U
TPUTOHOMETPHUYCCKUX YpaBHEHHH, HEPaBEHCTB M CHCTEM, a TaKkKe 3amad,
coJiepkaiux mapaMeTpbl. [lojgydeHHbIE YMEHHS IIHUPOKO HCHOJB3YIOTCS TMPH
UCCIIeI0BaHUM (DYHKIMA C MOMOIIBIO MPOU3BOAHOM, MPH PEMICHHN HPUKIATHBIX



3a]a4 M 33]a4 Ha HaXO’KJACHWE HAUOOJNBIINX U HAUMEHBIINX 3HAYCHUH (PYHKIIMH.
JlaHHasi comeprkaTeNbHast JJUHUSI BKIIIOYAeT B ce0sl Takke (OPMHPOBaHUE YMEHHH
BBIIIOJHATH  pacu€Ttel 1o  QopmyraM, mpeoOpa3oBaHUS  PalMOHAIBHBIX,
UppalMOHANIBHBIX M TPUTOHOMETPUYECKHUX BBIPAXKEHHUH, a TaKKEe BbIPAXEHUH,
coIepKallluX CTENeHH M Jorapudmbl. bnaromaps u3ydeHuro aiareOpanyecKoro
MaTepuaga HPOUCXOAMT  JajJbHEWINee  pa3sBUTHE  AITOPUTMHYECKOTO U
a0CTPaKTHOTO MBIIIICHUST 00ydaromuxcsi, (OPMHUPYIOTCS HaBBIKH JEITYKTHBHBIX
paccyxneHuii, paboTel C  CHUMBOJBHBIMH  ()OpMaMH,  IPEICTaBICHHA
3aKOHOMEPHOCTEH M 3aBHCHUMOCTE B BHJAE PAaBEHCTB M HEpPaBEHCTB. Ainredpa
npeanaraeT A3(QQeKTHBHBIE WHCTPYMEHTHl JUIA PELICHUs NPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33/1a4, HAIVIAHO JEMOHCTPHPYET CBOM BO3MOXHOCTH Kak
SI3BIKA HAYKH.

CopepxatenbHO-MeTOoIMueckass JmHUS «DyHKIMM W TpaduKu» TECcHO
MeperuIeTaeTCsl C JIPYTUMH JIMHASMH Y4eOHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICIIE 3aJ1a€T MOCIIEN0BATEIBHOCTD U3YyUeHHs MaTepuana. M3ydeHue cTereHHOH,
MoKa3aTeabHOM, TorapruMuIeckoil 1 TpUroHOMeTpUUecKnX (PYHKIUH, UX CBOMCTB
U TpaduKOB, HCIOJIB30BaHNE (QYHKIMNA JUI pelIeHus 3a1ad U3 APYruX y4eOHBIX
MIPEIMETOB M PEaNbHON )KM3HU TECHO CBSI3aHO KaK ¢ MaTEMaTHYECKUM aHAJIM30M,
TaK ¥ C pelIeHHEeM ypaBHEHWI W HepaBeHCTB. [Ipu aTom Oonblioe BHUMaHHE
ynensiercs: pOpMUPOBAHUIO YMEHHUS BBIpaXaTh (popMysamMH 3aBUCHMOCTH MEXIY
pasNTUYHBIMKA BEJIWYMHAMH, HCCIIENOBATh IONyYeHHbIE (QYHKIHUH, CTPOUTH HX
rpa¢duku. Martepuan 3Toi cojepKaTeIbHOW JIMHUY HALICJICH HA Pa3BUTHE YMECHUMN
W HaBBIKOB, TMO3BOJSIIONIMX BBIPAKATh 3aBUCHMOCTH MEXIy BEIMYMHAMH B
pasmuaHO#N (opMe: aHATUTHYSCKOM, Tpadudeckoil u cioBecHOW. Ero m3ydcHme
CIOCOOCTBYET PAa3BUTHIO aJITOPUTMHUYECKOTO MBINUICHHS, CHOCOOHOCTH K
0000IIEHNIO ¥ KOHKPETH3ALMH, UCIIOIb30BAHUIO aHAJIOTHI.

CopepxatenbHasd nuHUsA «Hadana maremMaTHdecKoro aHain3a» MO3BOJIAET
CYILIECTBEHHO PACIIMPUTh KPYr KaK MaTeMaTH4YEeCKHX, TaK M MPUKIAJHBIX 33734,
JIOCTYITHBIX O0Oy4aromuMCsl, TaK KaK y HHUX IOSIBISIETCS BO3MOXXHOCTH CTPOUTH
rpaduKy  CIOXKHBIX (YHKIWH, ONpEAeNsITh WX HauOOJbIINE W HAUMEHBIINE
3HAYEHUS], BBIUMCITH IUIOMAIN (Guryp u oOBEMBI Tel, HaXOIUTh CKOPOCTH M
yckopeHusi mpoleccoB. JlaHHas conepikaTelbHas JMHHUS OTKPHIBAET HOBBIC
BO3MOKHOCTH IOCTPOCHHMS MAaTEMaTHYECKUX MOJENEH peallbHbIX CUTYallUH,
MO3BOJSIET HAXOJMWTh HAWIydlllee peIIeHHe B TMPHKIAJHBIX, B TOM YHCIE
CONMANbHO-9KOHOMHYECKHX, 3a7jadax. 3HAKOMCTBO C OCHOBaMH MaTeMaTHYECKOTO
aHaim3a CIIOCOOCTBYET pAa3BUTHIO aOCTPAaKTHOTO, (POPMalIbHO-IOTUYECKOTO |
KpEaTHBHOTO MBINUICHUS, (OPMUPOBAHHIO YMEHHWH pPAacIlO3HAaBaTh IPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHHWKE M HcKyccTBe. OOydaromecs y3HAIOT O



BBIJIAIONINXCS Pe3yJbTaTaX, IOJNYYEHHBIX B XOJ€ pPAa3BUTHUS MaTEMaTHKH Kak
HayKH, ¥ 00 X aBTOpax.

ConepxaTenbHO-MeTOIUYecKas JIMHUSA «MHOXeCTBa U JIOTHKa» BKIIOYAET B
ceOsi JJMEMEHTHl TEOPUM MHOXKECTB W MaTeMaTH4ecKOW JIOTUKH. TeopeTHko-
MHO>KECTBEHHbIE NIPEJICTABICHHS IPOHU3BIBAIOT BECh KypC MIKOJBHON MaTeMaTHKH
W TIpeAJiaraloT HamOoyiee YHMBEPCAJIBHBIN S3BIK, OOBEIUHSIONINN BCE pPa3Ielibl
MaTeMaTHKH U €€ TMpPHUIOXKCHWH, OHM CBSA3BIBAIOT pa3HbIE MaTEeMaTHYCCKHE
JUCLUIUIMHBL M HMX NPWIOKEHUs B eaunHoe 1einoe. [loaTomy BakHO J1aTh
BO3MOXXHOCTh 00ydaromeMycsi IOHMMaTh TEOPETUKO-MHOXECTBEHHBIH  A3BIK
COBPEMEHHOW MaTeMaTHUKH M HCIOJIb30BaTh €r0 ISl BBIPAXKCHUS CBOMX MBICIICH.
Jpyrum BaXHBIM TIPU3HAKOM MAaTE€MaTHKM KaK HAyKH CJelyeT IpU3HaTh
CBOWMCTBEHHYIO €l CTpOrocTh OOOCHOBAaHHM | CIIEJIOBaHHWE ONPEACIEHHBIM
NpaBWjaM  IOCTPOCHHS  JOKa3aTeNbCTB.  3HAKOMCTBO C  DJIEMEHTaMH
MaTeMaTHYECKOW JIOTUKU CIIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIUICHHS
00y4aromuXcs, O3BOJIAET UM CTPOUTH CBOU PACCYKAEHHUS HA OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKH KPUTHYECKOTO MBIIUICHUSL.

B yuebHOM Kypce «Anrebpa W Hayaima MaTeMaTHYCCKOTO aHAJM32»
MIPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO MOJAEIMPOBAHUS, KOTOpPbHIE NPU3BAHBI
cnocoOCTBOBaTh (OPMHUPOBAHMIO HABBIKOB TIOCTPOCHUS MOJEINeil peallbHBIX
CUTyallul, HCCIIEZIOBAaHHA JTUX MOJEJNIell C IOMOIIbI0 ammapara anreOpsl u
MaTeMAaTHYECKOTO aHajnM3a, WHTEPIpPETAllH II0Jy4eHHBIX pe3ynbTaToB. Takue
3a7aHus BIUIETEHBI B KAXKIBIH U3 Pa3esioB IPOrPaMMBI, IOCKOJIBKY BECh MaTepua
y4e0HOTO Kypca MIMPOKO HCIOJB3YETCS JUIA PEUIeHUs] MPUKIAAHBIX 3amad. [Ipu
peIIeHNH  peaNbHBIX  NPAaKTHYECKWX  3amad  oOywarommuecss  Pa3BHBAIOT
HaOJII0/1aTeIFHOCTh, YMEHHE HAXOAWTh 3aKOHOMEPHOCTH, aOCTparnpoBaThCs,
UCIIONIb30BaTh ~ AHAJOTHI0, 0000LIaTh W KOHKPETU3HPOBaTh  MpoOieMy.
JesrensHocTs MO (OPMHUPOBAHMIO HABBIKOB PEIICHUS NPHUKIAAHBIX 3agay
OpraHH3yeTCsl B IIpoLiecce H3YUCHHUS BCeX TeM yaeOHOro Kypca «Anredpa 1 Havana
MaTEMaTHYECKOTO aHAJIH3a).

Ha wu3ydyenne y4yeOHOro Kypca «Anrebpa W Hayala MaTeMaTHYECKOTO
aHaim3a» otBoauTcs 272 gaca: B 10 ximacce — 136 gacoB (4 4yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJZICITIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Yucsa v BIYUCIEHUS

ParmonaneHble yncna. OOBIKHOBEHHbIE M JECATHYHBIE IpoOHM, MPOLEHTHI,
OeckoHeuHble mnepuoauueckue apoou. [IpuMeHenne ApoOeil W MPOIEHTOB IS
peLIeHNs IPUKIIAJHBIX 3a/1a49 U3 Pa3IMYHbIX OTPACIey 3HAHUHI U pEaIbHOM JKU3HU.

JeiictBuTtenbHple  uyuciia. PanmoHanbHBIE W MppalMOHANBHBIE YHCIIA.
Apudmernueckne omepanud € JIEHCTBUTENBHBIMH  4yuciamMu.  Monynb
JIEHCTBUTENIFHOTO YHCIIa U ero cBoiicTBa. IIpnOMIKEHHBIE BHIUNCIICHUSI, ITpaBHiIa
OKpYTJIEHUs], TPUKHUIKA U OLIEHKA pe3ybTaTa BBIYMCICHUI.

Crenenr ¢ HeiapIM  nokasateiaeM. buaom Hreroroma. Hcmons3oBanue
MOIXOASIIEH (OPMBI 3arMCH NIEHCTBUTENBHBIX YHCEI ISl PEIICHUS TPaKTHIECKIX
3a7a4 ¥ MPEICTABICHNS JaHHBIX.

Apudmernyeckuii KOpeHb HaTypaJIbHON CTEIIEHHU U €r0 CBOMCTBA.

CreneHp ¢ palUOHAJBHBIM IIOKa3zaTeleM M €€ CBOWCTBA, CTENEHb C
JIEHICTBUTENBHBIM ITOKA3aTENEM.

Jlorapudpm uymcna. CpoiictBa norapudma. JlecATHUHBIE M HATypaJlbHbIE
JorapugMmsl.

Cunyc, KOCHHYC, TaHTE€HC, KOTAHTE€HC YHCIJIOBOTO apryMeHTa. ApKCHHYC,
ApPKKOCUHYC M apKTaHT€HC YUCIOBOIO apryMEeHTa.

YpaBHeHust 1 HepaBeHCTBA

ToxnmecTBa M TOXAECTBEHHbIE MpeoOpa3oBaHMA. YpaBHEHHE, KOPEHb
ypaBHeHHs. PaBHOCWIBHBIE ypaBHEHHS M ypaBHEHHs-ciencTBus. HepaseHCTBO,
peleHre HepaBeHCTRa.

OCHOBHBIE METOJIBI PEIICHUS LENBIX U IPOOHO-PallMOHAIBLHBIX YpaBHEHUH 1
HEpaBeHCTB. MHOTOUIEHBl OT OJHOW NepeMeHHOH. JleneHue MHOrowieHa Ha
MHOTOWJIIEH ¢ ocTtatkoM. Teopema be3y. MHorousessl ¢  LeIbIMU
koapduuuenramu. Teopema Buera.

IIpeoOpa3oBaHust YUCTOBBIX BBIPAKEHHUH, COAEPIKAIINX CTETIEHN W KOPHH.

WppanmonanbHble ypaBHEHHS. OcHOBHBIE METOMBI pemeHust
UppalOHAIBHBIX YPaBHEHHUH.

[NokazarenbHbie ypaBHeHUs. OCHOBHBIE METOJBI PEIICHHS MOKa3aTeNbHBIX

YpaBHEHHUH.

[IpeoOpa3oBaHue BBIpAKEHUI, COACPIKAIIUX JTOTAPUPMBI.

Jlorapupmuueckue YpaBHEHUS. OcHoBHbIE METOBI pereHust
sorapupMHUYECKUX ypaBHEHUM.

OcHOBHBIE TPUTOHOMETPHUUYECKUE (hopMyIIBL. ITpeobpazoBaHue

TPUrOHOMETPUUECKHX BhIpaXkeHUil. Pelenne TpuroHoMeTpu4ecKux ypaBHEHHUMH.



Pemenne cucreM IMHEHHBIX ypaBHEHMH. Matpuia CHUCTEMbl JMHEWHBIX
ypaBHeHHH. Omnpenenurens MaTpuibl 2X2; €ro TIeOMETPUYECKUH CMBICT H
CBOMCTBA, BBIYHMCICHUE €r0 3HAYEHUs, IPUMEHEHHUE ONpPEIEIUTENs Al PELICHUS
CHCTEMbl JIMHEHHBIX YypaBHEHUH. PeleHue NpukiIagHbIX 3alad € [MOMOILUBIO
CHCTeMBl JIMHEHHBIX YypaBHeHHU. lccremoBaHne TOCTPOSHHOW MOJIEIH C
MTOMOIIIBIO MAaTPHIL M OTIPEAEITIUTENCH.

[TocTpoeHne mMaTeMaTHYECKHX MOJENEH peajbHON CHTyaliM C MOMOIIBIO
YpaBHEHMH U HEpaBeHCTB. [IpMeHEHHE ypaBHEHMH U HEPAaBEHCTB K PELICHUIO
MaTeMaTHYECKUX 3afJad ¥ 3alJad M3 pa3IMuHbIX oOnacTell Hayku U peaybHOU
JKU3HH.

DOyHKIMU U TpadpuKu

OyHKIMA, crnocoObl 3aiaHus GyHKUWH. B3auMHO o0OpaTHBIE (QYHKIWH.
Komnozumust ¢ynknmit. I'paduk  ¢yHKIMu. DieMeHTapHbIE NpeoOpa30oBaHUs
rpa¢ukoB QyHKINHA.

OO6nacTp ornpenelieHHss ¥ MHOXECTBO 3HaueHuil QyHkumu. Hymu dyHkimu.
[TpomexyTku 3HakonocTostHCTBA. UETHBIE U Heu€THble GyHKimu. [leproandyeckue
¢bynkmu. [IpoMexKyTKH MOHOTOHHOCTH (YHKIHMH. MaKCHMyMBlI U MHHHMYMBI
¢bynxuuu. Hanbonplnee 1 HanMeHblee 3HaUYeHUs] QyHKIUH Ha IPOMEXKYTKE.

Jluneiinas, kBajpaTH4yHas W IpoOHO-NMHEWHas (QyHKUHMU. DIleMEHTapHOE
HCCIIeIOBAaHNE U ITOCTPOSHHE MX IpaduKOB.

CrenenHas QyHKIHS C HATYpaJIbLHBIM U 1IeNbIM Moka3aTeneM. EE€ cBoiicTBa n
rpa¢uk. CpoiicTBa M rpaduK KOpHS N-0i CTEeMEeHH Kak (YHKIUH OOpaTHOM
CTETIEHH C HaTypaJIbHBIM MOKa3aTeleM.

[TokazarenpHass u norapudmudeckas (YHKIUH, WX CBOMCTBA M TpaduKy.
Hcnonp3oBanue rpadukoB GyHKINN IS peIICHNs] ypaBHEHUH.

TpuroHoMeTpuueckass OKpPYKXHOCTb, OIPEAEICHUE TPUTOHOMETPHUECKUX
(YHKIMI YHCTIOBOTO apryMeHTa.

OYHKIIMOHANBHBIE 3aBUCHMOCTH B pEaIbHBIX IIPOLECcCaX U SIBICHUSX.
I'paduku peanbHBIX 3aBUCUMOCTEH.

Havana maTeMaTH4YecKOro aHAIN3a

[MocnenoBarenbHOCTH, CHOCOOBI 3aaHusl ToOciefoBaTeldpbHOCTEH. Meron
MaTeMaTHYECKOU HMHAYKIHH. MoHOTOHHBIE u OTpaHUYEHHbIE
nocjeoBaTenbHOCTH. McTopusi BOZHMKHOBEHHUs] MaTEMAaTHUECKOIO aHaIM3a Kak
aHam3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpUUecKas Iporpeccui. becKoHeYHO yOBIBaromIast
reomerpuueckas nporpeccusi. CyMma OECKOHEYHO YOBIBAIOIIECH reOMETPUIECKOM
nporpeccuu. JIMHENHBIN 1 3KCIOHEHIUANBHBIN pocT. Uncio e. PopMyiia CIOKHBIX
nponeHtoB. lcmonp30BaHWE TPOTPECCHHM Uil  pEIleHHs pEealbHBIX 3ajad
MIPUKJIIATHOTO XapaKTepa.



HenpepeiBHble (yHKIMM W WX CBOWCTBa. TOukM paspbiBa. ACHMITOTHI
rpagukoB QyHkuuil. CoiicTBa (yHKIMI HempepbIBHBIX Ha OTpe3ke. Merton
UHTEPBAJIIOB MAJIsl PELICHUs HepaBeHCTB. [IpuMeHeHHe CBOWCTB HENPEPBIBHBIX
GyHKUUH U1 peleHus 3a1a4.

[epBas u BTOpas npousBoaHble QyHKIUK. OnpeneseHne, reoMeTpUIECKIi U
(u3UUECcKnii CMBICT ITPOM3BOIHON. YpaBHEHHE KacaTebHOU K rpaduky QyHKIMH.

[IpomsBomuble  snmemeHTapHBIX  ¢GyHKuui.  [IpomsBomHast  CymMBl,
MPOU3BEACHHS, YaCTHOTO U KOMIIO3UINY ()YHKIIUH.

MHo:xecTBa M JIOTHKA

MHOXECTBO, ONepaldyd HaJ MHOXECTBAMU WU HX CBOMCTBA. JlmarpamMmbl
Oiinepa—Benna. IlpumeHeHHMe TEOpPETHKO-MHOKECTBEHHOTO —ammapara JUId
ONMCAHMA pEeaJbHBIX IPOLECCOB U ABICHWI, NPHU pEUICHHH 3adad W3 JIPYTHUX
Y4eOHBIX TIPEAMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MAaT€MaTHYECKOTO OOBEKTa, CIEJICTBUE,
JI0Ka3aTeIbCTBO, PABHOCUIIbHBIE YPaBHEHUS.

11 KJIACC

Yucaa v BIYUCTEHUS

Hatypanbubeie u nensie uncna. [IpuMeHeHne MPHU3HAKOB JEIUMOCTH IEIBIX
gucen, HanOompmmii oOmuit aemurens (manee — HOJ]) m Hammensbmiee oOriee
kpatHoe (mamee — HOK), ocTatkoB 1mo Mosyio, anroputma EBKIia it penieHus
3a/1a4 B LIEJIBIX YUCIaX.

KomnnekcHple uucia. AnreOpawueckass ¥ TpPUTOHOMETpU4Yeckas (HopMbl
3alUCH KOMILUICKCHOTO YHuclia. Apu(METHYECKHE OINMEpalul € KOMIUICKCHBIMHU
yucinamu. V300pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAWHATHOHM IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oif cTeneHd U3 KOMIUIEKCHOTO yuchia. [IpumeHeHue
KOMIUIEKCHBIX YHCEI JJIsl pelieHHs (PU3NUYEeCKUX U Te€OMETPUIECKHX 3a/1au.

YpaBHeHusi 1 HepaBeHCTBA

CucreMa W COBOKYIIHOCTh YpPaBHEHHH U HEPAaBEHCTB. PaBHOCHJIbHBIE
CHCTEMBI U CHCTEMBI-CJIC/ICTBHSA. PaBHOCHIIbHBIC HEPABEHCTBA.

OtOop  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHMH C  TOMOIIBIO
TPUTOHOMETPHUUECKOM OKPY>KHOCTHU. PerieHne TpuroHoMeTpu4ecKiux HepaBeHCTB.

OCHOBHBIE METOABI pEHICHUS II0Ka3aTeNBHBIX W  JIOTapUPMHUIECKHX
HEPaBEHCTB.

OCHOBHBIE METOIBI PEIICHUS HPPAIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOIBbI PEUICHHS CHCTEM U COBOKYIHOCTEH palMOHAJIBHBIX,
UppalMOHAJIbHBIX, TOKA3aTEIbHBIX U JOTapUPMHUIECKIX YPaBHEHHH.

YpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C TTapaMeTpaMHu.



[MpumeHeHnne  ypaBHEHHMH, CHUCTEM U  HEPaBEHCTB K  PEIICHHIO
MaTeMaTHYeCKUX 3agad W 3alad W3 pa3IM4HbIX oOjacTell HayKu M peanbHOU
KU3HH, HHTEPIIPETALMs IOJYYEHHBIX PE3YIbTAaTOB.

DyHKINHA U rpadpukn

I'padux wommozunuu ¢yHkuuit. ['eomeTpuueckue oOpasbl ypaBHEHUH U
HEPaBEHCTB Ha KOOPAMHATHOH IIIOCKOCTH.

TpuronomeTpudeckne QyHKINH, KX CBOWCTBA U rpauKy.

I'paduueckue MeTonsl pelleHUs] ypaBHEHMH M HepaBeHCTB. Ipaduueckue
METOIbI pEIIEHHS 3aa4 C TapaMeTpaMH.

Hcnonp3oBanue rpadukoB (QYHKIMA A8 HWCCICIOBAHUS IPOLECCOB U
3aBUCHMOCTEH, KOTOpBIE BO3HHUKAIOT MPH PEIICHHWH 33Ja4 U3 APYTHX Y4eOHBIX
MIPEIMETOB M PEATbHOM KHU3HH.

Hayana maTeMaTH4YecKOro aHAIN32

[TpumMeHeHrEe TPOU3BOAHON K HCCIENOBAHUIO (QYHKIM HA MOHOTOHHOCTH U
9KCTpeMyMbl. HaxoxneHue  HauOoOnbLIEr0 M HAWMEHBIIETO  3HAYCHUH
HeTIpephIBHON (DYHKIMU Ha OTpe3Ke.

[IpuMeHeHre TPOM3BOTHON ST HAXOXKACHUS HAWIYYIIETO pEIICHUS B
NPUKIAJHBIX 3a]adax, AJIs ONpEAETCHHS CKOPOCTH M YCKOPEHHS Ipolecca,
3aJJaHHOTO (POpMYJIOH MK IrpaduKOM.

[lepBooOpasHasi, OCHOBHOE CBOWCTBO TIepBooOpa3HbIX. IlepBooOpa3HbIe
aneMeHTapHbIX QyHKIwiA. [IpaBria HaXoKAeHHUS TIEPBOOOPA3HBIX.

Hurerpain. I'eomeTprueckuii CMBICJH UHTErpaa. Briuucnenue
onpeeiéHHOTo HHTeTpana mo Gopmyrne Herorona-JleOHmma.

[IpumeHenne wHTerpaja A HAXOXKICHHS IUIOMIaAe IUTocKux ¢uryp u
00BEMOB reOMETPUIECKHX Tell.

[Mpumepsr pemenunii audepeHanbHBIX ypaBHEHUH. MaremaTudeckoe
MOJEIMPOBAaHUE PEANbHBIX MPOLECCOB ¢ TMOMOINblo  IuddepeHunanbHbIX
YpaBHEHHUU.



[INTAHUPYEMBIE PE3VIJIBTATEI OCBOEHUA VYYEBHOI'O KVYPCA
«AJITEBPA 141 HAYAJIA MATEMATHNYECKOI'O AHAJIA3A»
(YIJIVBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUNA

JIMYHOCTHBIE PE3YJIbTATbBI

1) rpa:kgaHCKOr0 BOCIIUTAHUSA:

c(hopMHPOBaHHOCTH TPAKAAHCKOM MO3UIIMU 00YJaOMET0Cs KaK aKTUBHOTO U
OTBETCTBEHHOTO0  4JIEHa  POCCHHCKOro  OOIIECTBa,  NpEACTaBIEHHE O
MaTeMaTHYECKMX OCHOBaX (YHKIMOHHUPOBAHHUS PA3NUYHBIX CTPYKTYpP, SIBICHHH,
Npoleyp TpakJaHCKOro oOrmiecTBa (BBIOOPHI, ONPOCHI W JApYyroe), yMeHHE
B3aUMOJICHICTBOBaTh C COLMAIBHBIMM MHCTHUTYTaMH B COOTBETCTBUM C UX
(GYHKIHAME 1 Ha3HAYCHUEM;

2) NaTPHOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHPOBAHHOCTh POCCHICKON TPaXKAAHCKOW HJICHTUYHOCTH, YBAXKEHHS K
MPONIJIOMY M HACTOSIIEMY POCCHHCKOW MaTeMaTHKH, IEHHOCTHOE OTHOIICHHE K
JIOCTUKEHUSAM POCCUHCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMaTUYECKOW LIKOJIBI,
UCTIONIb30BAaHUE OSTHX MJOCTIKEHHH B JPYrHX HayKaX, TEXHOJIOTHAX, cdepax
SKOHOMHUKH;

3) IyX0OBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

OCO3HaHME AYXOBHBIX IIEHHOCTEH POCCHHCKOTO Hapona, c(hopMHUPOBAHHOCTH
HPAaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IOBEJICHHMS, CBSI3AHHOIO C MPAKTHYECKUM
NIPUMEHEHUEM JOCTHKEHUH HAyKH U JESITeNbHOCTBIO YUEHOrO, OCO3HAHUE
JIMYHOTO BKJIaJa B IIOCTPOCHUE YCTOMYMBOTO OYIyLIEro;

4) 3¢TeTHYeCKOr0 BOCTIMTAHUS:

JCTETUYECKOE OTHOIIEHHE K MHpY, BKIIOYAsh ACTETHKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3ajay, PEIICHUH, PAacCyKIeHHH, BOCIIPUUMYNBOCTD
K MaTeMaTHYECKUM aCIeKTaM pa3iIMYHbIX BUAOB HCKYCCTBA;

5) puzuyecKoro BOCIMTAHUS:

c(hOpMHPOBAaHHOCTh YMEHHUS TPHUMEHITh MaTeMaTHYeCKWe 3HAHUS B
MHTEpecax 3710pOBOTO M 0e301acHOTro 00pasa )KU3HHU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3[I0pPOBBIO (3J0pOBO€ MUTaHHE, COAJAHCUPOBAaHHBIA PEKUM 3aHATHH M
OTJIBIXA, peryisipHas Qu3ndecKkas akKTUBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHHE
TIPH 3aHATHSAX CIIOPTHBHO-037I0POBUTEIIHLHOM JIESTEIbHOCTHIO;

6) TPYAOBOr0 BOCIIMTAHUS:

TOTOBHOCTh K TPYAY, OCO3HaHHE LEHHOCTH TPYHOMIOOMs, HHTEpec K
pasmmuHbIM  cepaM  TPOPECCHOHAILHOW  JESITeNbHOCTH, CBSI3aHHBIM — C
MaTeMaTHKOW W e€ TPWIOKEHHWSIMH, YMEHHE COBEpIIaTb OCO3HAHHBIH BBIOOP
Oynymeld npodeccun U peaau3oBBIBATh COOCTBCHHBIC >KU3HEHHBIE IIIaHBI,



TOTOBHOCTh W CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  0Opa30BaHUIO |
caMo00pa30BaHUI0O Ha TMPOTSHKEHUM BCEH JKU3HM, TOTOBHOCTh K aKTHBHOMY
Y4acTHUIO B PEIICHUH NPAKTUYECKUX 3a]1a4 MaTeMaTHUECKON HalpaBIeHHOCTH;

7) 3K0J10TH4€eCKOT0 BOCITUTAHMS

c(hOpMHUPOBAHHOCTh ~ IKOJOTMYECKOH KYJIbTYpPbl, TOHUMAHHUE  BIHUSHUS
COTMAITFHO-PKOHOMHYECKUX TPOIIECCOB HA COCTOSHUE MPHUPOTHON M COMMaTbHON
Cpebl, 0CO3HAHUE TII00ATBHOTO XapaKTepa dKOJIOTHICCKUX MPoOIeM, OPUCHTAITUS
Ha TpPUMEHEHHWE MaTeMaTHYeCKMX 3HaHWW JUId pelIleHus 3aaad B 00JacTu
OKpYyXaroIiel cpeapl, IUIAHUPOBAHHE IIOCTYNKOB M OLEHKH HX BO3MOKHBIX
MOCJIEACTBUM ISl OKPYKAIOLIEH Cpelpl;

8) neHHOCTH HAYYHOT0 MO3HAHUS:

c(hopMHPOBaHHOCTH MHPOBO33PCHHS, COOTBETCTBYIOIIECTO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAyKW W  OOINCCTBCHHOW  TPAKTUKH, [MOHWMAaHUE
MaTeMaTHIeCKOH HaykH Kak c(depbl YeIOBCYCCKOW ICATCIHHOCTH, JITAaloB &
pPa3BUTUS W 3HAYMMOCTH [UIsI PA3BUTUS LUBWIM3ALMH, OBJAJCHHE S3BIKOM
MaTeMaTHUKH M MaTeMaTHYeCKOM KyIbTYpOH KaK CpEICTBOM IIO3HAHHS MHpa,
TOTOBHOCTH OCYIICCTBISITH TPOCKTHYIO M HCCICAOBATEIBCKYIO NEATEIHHOCTH
WHAWBUIYAJIHEHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

IMo3naBaTesibHbIE YHUBePCAJIbHBIE yYeOHbIE el CTBUSA

Ba3oBble Joruyeckue AeiicTBUA:

BBIABJIAT M XapaKTEPU30BaTh CYLIECTBEHHBbIE NPH3HAKH MaTeMaTHYECKUX
O0OBEKTOB, TOHATHH, OTHOLICHMHA MEXIy TOHATHSIMH, (HOpMyTUpOBATH
OTIpeieTICHUsI TIOHATHI, YCTaHABIMBATh CYIIECTBEHHBIH NMPHU3HAK KIaCCU(PHKAIHH,
OCHOBaHMS JJIs1 0000IICHNS ¥ CPAaBHEHMSI, KpUTEPHUH IIPOBOANMOTO aHAJIH3a;

BOCIIpUHMMATh,  (OPMYJIMPOBaTH U  NPeoOpa3oBbIBATH  CYKACHUS:
YTBEpAUTENbHBIE U OTPHLATEbHBIE, EANHUYHBIE, YACTHbIE U 00I1I1e, YCIOBHBIE;

BBIABJIATH MAaTEMAaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUHS
B (hakTax, MaHHBIX, HAOIIONEHUSIX M YTBEPXKICHHSX, Mpepiarate KPUTEPHH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;

JeNaTh BBIBOJBl C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, NEIYKTHBHBIX H
WHIYKTHBHBIX YMO3aKIIOYEHHH, YMO3aKIIIOUEeHHH 110 aHaJIOT1H;

MIPOBOJIUTH CAMOCTOSITENILHO JTOKAa3aTelbCTBA MATEMAaTHYECKHIX YTBEPKACHUI
(IpsiMBIE ¥ OT IPOTHBHOTO), BEICTPAHBATh APTyMEHTALUIO, IPHBOIUTE PUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATbH COOCTBEHHBIE CY)KICHUS U BHIBOIBI;

BBIOMpaTh crocod pemeHnst y4eOHOW 3aaadu  (CpaBHMBATh HECKOJBKO
BapHaHTOB  peIIeHWs, BHIOWpaTh Hambojiee  TMOAXOIAMMN ¢ yd4€ToM
CaMOCTOATENBHO BbIJECICHHBIX KPUTEPHEB).



Ba3oBble uccienoBarenbcKue AeiCTBUA:

WCTOJIb30BaTh BOIPOCHl KaK HCCIEA0BATEIbCKUA WHCTPYMEHT IO3HAHUS,
¢dbopMynupoBaTh  BOIPOCHL,  (UKCUpYIOIIME  INPOTUBOpEYHe,  INpodiemy,
yCTaHaBJIMBaTh MCKOMOE M JaHHOE, (OpPMHUPOBATH THMIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3UIIMIO, MHEHHUE;

MIPOBOJIUTH CaMOCTOSITENIFHO CIUTAHUPOBAHHBIN 3KCIIEPUMEHT, MCCIIEIOBAHNE
M0 YCTAaHOBJICHUIO 0COOEHHOCTEH MaTeMaTHIECKOTro 00bEKTa, SIBJICHUs, Tpolecca,
BBISBJICHHIO 3aBUCUMOCTEH MeXIy 0OBEKTaMH, SIBICHUSIMH, IPOLIECCaMHU;

CaMOCTOATENbHO (HOPMYIHPOBAaTH O0OOLIEHHS M BBIBOJBI MO pe3yjbTaTaM
NIPOBEAEHHOTO  HAOMIOJNCHMSA, MCCIEIOBAaHMUS, OICHUBAaTh  JOCTOBEPHOCTD
MOJTyYECHHBIX PE3yIbTAaTOB, BEIBOAOB M 0000IICHUIT;

MIPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE IIpOIlecca, a TAKKE BBIABHIATh
MIPEIIOI0KEHHUS O €TO Pa3BUTHH B HOBBIX YCIOBUSX.

Paborta c unpopmanueii:

BBIABJIATh Je(QUIMTHl MHPOPMALMK, JAHHBIX, HEOOXOIUMBIX IJIsI OTBETAa HA
BOIIPOC U JUIs PELICHUs 3a/1a4H;

BbIOMpaTh MH(POPMALHIO U3 UCTOYHUKOB PA3INYHBIX THUIIOB, aHAJIM3HPOBATH,
CHUCTEMaTH3UPOBATh M WHTEPIPETHPOBATh WHOOPMALMIO PA3IHYHBIX BHAOB H
(hopM npencTaBIeHNUS;

CTPYKTYpUPOBaTh HMH(GOPMALHUIO, TPEACTABIATh €€ B pa3iIM4HBIX (opMmax,
WLTIOCTPUPOBATH TPaPUUECKH;

OIICHUBATh Ha&XKHOCTh nHpopmanum 110 CaMOCTOSITENILHO
c(hopMyITHPOBaHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIE YHHBEPCAJIbLHbIE YUeOHbIe TeficTBUS

Oo01menue:

BOCHpI/IHI/IMaTB u (bOpMyJ'II/IpOBaTB CY)K)IGHHH B COOTBETCTBHUHU C YCJ'[OBI/IfIMI/I u
LENSIMH  OOIIECHHUS, SICHO, TOYHO, IPAMOTHO BBIPAXKATh CBOKO TOYKY 3pCHUS B
yCTHbIX N IIMCBMCHHBIX TCKCTaX, JaBaTbhb INIOACHCHHUA IIO XOZ[y pemeHI/m 3aJa4u,
KOMMEHTHUPOBATH MOJYYEHHBIN pe3yJIbTaT;

B X0Ji¢ OOCYXKICHHUS 3a/jaBaTh BOMPOCHI IO CYIIECTBY OOCYXIAeMOU TEMBbI,
Hp06J'I€MBI, pemaeMoﬁ 3aJa4yM, BBICKA3bIBaThb HIACH, HALCJICHHBIC Ha IIOHMCK
pCIICHUsSI, COTOCTAaBIATh CBOM CYXACHHS C CYXICHHUSIMH IPYIHX YYaCTHHKOB
JManora, oOHapY)KMBaTh PAa3IMYMe W CXOJACTBO TO3MIHI, B KOPPEKTHOU (opme
(hopMyIHPOBaTH PA3HOIJIACHSI, CBOU BO3PAKEHHUSI,

HpeHCTaBJISITL pe3y.HBTaTBI peI.HeHI/ISI 3aJa4u, 3KCHCpI/IMeHTa, HUCCIICI0OBAaHUA,
MPOEKTa, CAMOCTOATENHFHO BBHIOMPATh (popMaT BBICTYIUICHHS C Y4ETOM 3a/1ad
MPE3eHTAIIMN ¥ 0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHBIe YHHBEpCaJIbHbIE YieOHbIe TelCTBUS



Camoopranmu3amnusi:

COCTaBJIATH IJIaH, aJITOPUTM PEIICHUs 3a]aui, BEIOUPATh CIIOCO0 peIIeHHs C
y4E€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHHH ¢ YIETOM HOBOM MH(OpMAIIHH.

CaMOKOHTPOJIb, IMOIMOHAIbHbII HHTEJIJIEKT:

BIaJI€Th  HAaBBIKAMH  IIO3HABATENbHOW  pe(dIeKcHMH Kak  OCO3HaHUS
COBEPIIAEMBIX JICHCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB, BIAJICTh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIA Mpollecca W pe3yibTaTa peIeHHS
MaTeMaTHYECKOH 3a7a4H;

NpeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BOSHHUKHYTH IPU PEIICHUH 3aJadH,
BHOCHUTH KOPPEKTUBHI B ICATEIBHOCTh HA OCHOBE HOBBHIX OOCTOSITENILCTB, JaHHBIX,
HaliIeHHBIX OMIMOOK, BEISIBICHHBIX TPYAHOCTEH;

OIICHWBATh COOTBETCTBUE PE3yJIbTaTa eI U YCIOBUSIM, OOBICHSTH MPUIHHBI
JIOCTVDKEHUSI MJTM HEAOCTHKCHHUSI PE3YNIbTAaTOB AEATEIbHOCTH, HAXOANUTh OLIHOKY,
JlaBaTh OLICHKY IPHOOPETEHHOMY OIBITY.

CoBMecTHasl 1eITeTbHOCTh:

MMOHUMATh ¥ WCIOJb30BaTh NIPEHMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHOMN
paboTel mpM pemeHWH Y4eOHBIX 3aJad, MNPUHAMATh I[EJb COBMECTHOMN
JIESITEIbHOCTH, TUIAHWPOBATh OPTaHU3AIMI0O COBMECTHOW paboThI, pacrpeneisiTh
BUABl PaboOT, JOTOBapuBaThCA, OOCYXKIATh TPOLECC M pe3yiabTar pabdoThl,
00001IaTh MHEHHS HECKOJIBKUX JIFOACH;

Y4aCTBOBaTh B IPYIIOBBIX (Gopmax paboTel (00CYKICHUS, OOMEH MHEHH,
«MO3TOBBI€ IITYPMBI» U UHBIE), BBIMOJHATH CBOIO YacTh pPabOTHl W
KOOPAMHUPOBATH CBOW JEHCTBHS C JPYTMMH YJCHAMH KOMAHIBI, OIICHHBATH
Ka4yecTBO CBOETO BKJIaZa B OOIIWI MPOAYKT IO KPUTEPUSIM, CHOPMYTUPOBAHHBIM
Y4aCTHUKAaMH B3aUMOJACHCTBUSL.

NPEIMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 10 kiiacce oOydaromMicsi TOJYYUT CIEAYIOIINE
MIPEIMETHBIE Pe3yIbTaThl MO OTJACIBHBIM TeMaM pabodeil mporpaMMsl y4eOHOTO
Kypca «Anre0pa 1 Hagajla MaTeMaTHIECKOTO aHAIN3a»:

Yucsaa 1 BBIYUCTCHHUS:

cBOOOJIHO OTEPHPOBATH TMOHATHUSAMH: PAIMOHAJIBHOE YHCIIO, OECKOHEWHas
nepuoauyueckass IpoOb, TPOIEHTHI, HWPPAIMOHAILHOE YHWCIO, MHOXECTBa
palMOHAIBHBIX M JEHCTBUTEIBHBIX YHCEN, MOIYJb AEHCTBUTEIBHOTO YHCIIA;

NPUMEHATh APOOM W MPOLEHTHl U peIleHHs NPUKIaTHBIX 3a7ad U3
Pa3IMYHBIX OTpaciel 3HAHUM U peabHOM KU3HU;

MIPUMEHSTH MPUOIKEHHBIC BBIYHUCIICHHS, TPABUIIA OKPYTIICHUS, IIPUKUIIKY U
OILICHKY pe3yibTaTa BBIYHCIICHUIL;



CBOOOZHO ONEpUPOBATh IIOHATHEM: CTENEHb C LEIbIM IOKa3aTeleM,
WCTOJIb30BaTh NOIAXOSIIYIO (POPMY 3aITUCH JIEHCTBUTEILHBIX YUCEI IJISl PEIICHNUS
MIPAaKTUYECKHX 3aJa4 U NIPEICTABICHUS 1aHHbIX;

CBOOOIHO OIEPUPOBATH MOHATHEM: ApU(PMETHYECKUH KOpeHb HaTypaJibHOU
CTETIEHY;

cBOOOJTHO OTIEPHPOBATH MMOHATHEM: CTETIEHB C PAIMOHAIBLHBIM TIOKA3aTeIeM;

cBOOOJTHO OIEpHpOBaTh MOHATHAMHU: JiorapudM dYHcla, ACCATHYHBIC U
HaTypajbHbIE JIOTapU(PMEL;

CBOOOZHO ONIEPHUPOBATh MOHATUSAMH: CHHYC, KOCHHYC, TaHT€HC, KOTaHTeHC
YHCIIOBOTO apryMEHTa;

OTIEPUPOBATH MOHATHSIMH: apKCUHYC, aPKKOCHHYC M apKTaHI€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHNs M HepaBeHCTBa:

cBOOOJTHO OTIEPHPOBATH MOHATHUSMH: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCWIIbHBIE YPABHEHUsI U YPaBHEHUsI-CIIE/ICTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

NPUMEHATh pa3lMyHble METOJbl peIIeHHs paluOHAJIbHBIX M JAPOOHO-
palMOHATIBHBIX yPAaBHEHWH, MPHUMEHSITh METOJ WHTEPBAIOB ISl PEIICHUS
HEPaBEHCTB;

cBOOOJTHO OIEpHUPOBaTh MOHATHSAMHU: MHOTOUYJIEH OT OJHOW NEepEMEHHOWU,
MHOTOWIEH C UENBIMH KO3(pQPHUIMEHTAMH, KOPHH MHOTOWIEHA, IPHUMEHSIThH
JIeJIeHHEe MHOTOUYIEHa Ha MHOTOYJIEH C OCTaTKOM, TeopeMmy be3y u teopemy Buerta
JUIA peLICHUs 3a/1a4;

cBOOOJTHO ONEpPUPOBATH TMOHATHAMH: CHCTEMa JIMHEHHBIX YpaBHEHHH,
MaTpuIla, ONPEACINTENh MATPUIBI 2 X 2 W ero TEeOMETPHYECKHH CMBICIH,
WCIOJIb30BaTh CBOMCTBA ONpeAenuTeNs 2 X 2 IS BBIYUCICHHS €ro 3HAYeHHs,
NPUMEHTh ONPEIENUTENN [Jsl PEIICHUs CHCTEMbl JIMHEHHBIX YpaBHEHWH,
MOJIEINPOBATh PEabHbIE CUTyallUd C OMOIIbIO CUCTEMBI JIMHEMHBIX YPaBHEHUH,
HCCJIEIOBaTh TOCTPOEHHBIE MOJENM C TOMOLIBI0 MATpPHUIl M OIpPEICIIUTENCH,
MHTEPIPETHPOBATH ITOTYYCHHBIH PE3YyIbTaT;

WCTOJBb30BaTh CBOWCTBA JEHCTBUH C KOpHSAMH Ui TpeoOpa3oBaHUs
BBIPAYKEHU;

BBINIOJIHATH TPEe00pa30BaHMs YHCIOBBIX BBIPAXKEHHH, CONEPIKAILUX CTEIIEHH C
palMOHAIBHBIM [TOKa3aTeleM;

HCIOJIb30BaTh CBOICTBa sorapumMoB JUIS npeoOpa3oBaHUA
norapu(pMHUYECKHUX BBIPaKCHHH;

cBOOOJIHO ONEPUPOBATH TMOHATHSAMH: HPpallMOHAIBHBIE, TOKa3aTeNbHbIE U
norapupMUYECKUE YPAaBHEHHUS, HAXOUTh UX PEIICHHUS C TIOMOUIBIO PABHOCHIIBHBIX
MIEPEXO0/I0B WM OCYIIECTBIISIS IIPOBEPKY KOPHEH;



MPUMEHATh OCHOBHBIC TPUTOHOMETPHUYECKUE (GOPMYIbI sl IPpeoOpa3oBaHus
TPUTOHOMETPUYCCKHUX BBIPAKCHUIA;

CBOOOZHO ONIEpPUPOBATH MOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
NPUMEHATh  HEeoOXoAuMmble  (QOPMYNBI Ul  DEIICHHs OCHOBHBIX  THIIOB
TPUTOHOMETPHUUECKHUX YPaBHEHHIA;

MOJICIUPOBaTh peaJbHble CHUTYyallMd Ha S3BIKE aiureOphl, COCTaBISITh
BBIPDAKCHUS, YpPaBHCHHs, HEPAaBEHCTBA IO YCJIOBHIO 33/1a4M, HCCIICIOBATh
MOCTPOEHHBIE MOJIENIU € MCIIOIb30BaHUEM allllapaTa aareopbl.

DyHKIHMHU U TPpauKu:

CBOOOJIHO OTEPUPOBATH MOHATHAMU: (PYHKIUS, CIIOCOOBI 3aaHus (QyHKIIUH,
B3aUMHO oOparHble (QyHKIMHM, KOMNO3WIMSA GYHKIHH, rpaduk QyHKIWH,
BBITIOJIHATD JJIEMEHTAPHBIC TIPeoOpa3oBaHus rpapuKoB (GyHKIIHIA;

cBOOOJIHO OTIEPUPOBAThH TOHATHUSAMH: O0OJACTH OMNpENENICHHs U MHOKECTBO
3HaueHHH QyHKIUY, HYTH QYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSHCTRA,

CBOOOZHO ONEpUPOBaTh MOHATUSAMU: UETHBIE M HEYETHBIE (DYHKIHH,
nepuoaAndeckre QYHKIHHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMH, MAKCUMYMBI U
MHHUMYMbBI (QYHKIWH, HauOoJblIee M HauMeHbLIee 3HaYeHUE (YHKIUH Ha
POMEKYTKE;

CBOOOIHO OTEPUPOBATh MOHATUAMM: CTEMICHHAsT QYHKIHMS C HATYPAIbHBIM U
LEeNbIM MoKa3aresieM, IpaduK CTENeHHOHW (YHKIMH C HATYPAIbHBIM U IEJBIM
nokasaTesieM, rpaduK KOpHS N-OH cTenmeHH Kak (QyHKIUH OOpaTHOH CTENeHH C
HATypaJIbHbIM TTOKa3aTeleM;

ONIEPUPOBATh TMOHATHSAMH: JIMHEHHAs, KBaJpaTHYHAs W JPOOHO-ITMHEWHAas
(YHKIHH, BBIIIOJHATH JJIEMEHTAPHOE UCCIICAOBAHUE U MOCTPOCHHE MX IPaHKOB;

CBOOOJIHO ONEPHPOBATh MOHATHAME: IIOKa3aTelbHAas W JiorapudMudyecKas
GbyHKIMM, WX CBOHCTBA M TpadUKH, HCIOIb30BaTh MX I'padMKH IS peLIeHHs
YpaBHEHHUI;

CBOOOJHO ONEPHUPOBATH HOHATUSAMHU: TPUTOHOMETPHYECKAsh OKPY)KHOCTb,
oTpeieTICHUEe TPUTOHOMETPHUYECKUX (DYHKIIMI YUCIIOBOTO apryMEHTa;

WCTOJB30BaTh Tpaduku (YHKOMH I HMCCIENOBAaHWS TIPOLIECCOB U
3aBUCHMOCTEW TIPU PEIICHUU 3a/1a4 U3 JPYrUX YYEOHBIX MPEIMETOB U PEATbHOM
’KHU3HH, BBIpaXKaTh (GopMyllaMH 3aBUCUMOCTH MEXIY BeIMIMHAMU;

Hauyaja MmaTeMaTH4ecKOro aHAIN3A:

CBOOOJHO ONEPHPOBATH MOHATUSMH: apu(pMETHUeCKas W T'eOMETpUYEeCKas
mporpeccusi, 06CKOHEUHO yOBIBAIOIIAs TEOMETPHUIECKasl IPOTPECCHsI, TMHEHHBIN 1
9KCIIOHEHIIMANBHBIA POCT, (GOpMYJa CIOKHBIX MPOIIEHTOB, UMETh MPEACTABICHUE
0 KOHCTAaHTe;

WCIOJIb30BaTh IPOTPECCHU MJISl pElIeHHUs] pealbHBIX 3a7iad PUKIaTHOTO
Xapakrepa;



cBOOOJTHO OTIEPHPOBATH OHATHUSIMU: TIOCIIEA0BATEILHOCTD, CIIOCOOBI 3aaHus
MOCJIeIOBATEIEHOCTEH, MOHOTOHHBIE M OTpPaHWYEHHBIE TMOCIIEIO0BATEIHLHOCTH,
[IOHMMaTh OCHOBBI 3apOXKICHUS MAaTeMaTHYECKOrOo aHalu3a Kak aHajlu3a
OECKOHEYHO MaJlbIX;

CBOOOZHO ONEPHPOBATh MOHATHAMH: HENpEpbIBHbIE (YHKIHUH, TOYKH
paspsiBa rpaduka GyHKIHH, aCHMITOTH Tpadrka GyHKINH;

cBOOOJTHO OTIEpHUPOBaTH TMOHATHEM: (YHKIMS, HENpEphIBHAs Ha OTpe3Ke,
NPUMEHATh CBOMCTBA HEMPEPBIBHBIX (QYHKUMIT U1 peleHus 3a1ay;

CBOOOZHO ONEpPHPOBaTh MOHATHAMH: IIepBag M BTOpas MPOU3BOIHBIC
¢dbyHKIMY, KacaTelbHast K rpaduKy QyHKINN;

BBIUMCIIATh MPOU3BOIHBIE CYMMBI, IPON3BEJCHNUS, YACTHOTO M KOMITO3ULIUU
JBYX (YHKIMA, 3HATH POU3BOIHBIE 3JIEMEHTAPHBIX (DYHKIIHII;

WCTOJb30BaTh T€OMETPUYECKHH W (PU3NYECKHH CMBICT TPOM3BOIHOMN ISt
peleHus 3aaad.

MHo:xecTBa M JIOTHKA:

CBOOOZHO  ONEpPHUPOBATH  MOHATUSIMU: MHOXKECTBO, ONEpallHd  Hax
MHOECTBaMU;

HCTIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammnapar A7l ONHCAHUS PeabHbBIX
MIPOIIECCOB U SIBJICHUI, IPY pEIICHUH 3a]a4 U3 IPYTUX y4eOHBIX IIPEIMETOB;

cBOOOJIHO OIEpPHUPOBaTh MOHATHSIMHU: OIpEJeNicHHe, TeopeMa, ypaBHEHHE-
CJIEICTBHE, CBOMCTBO MATEMAaTHYECKOTO 00BEKTa, OKa3aTeNbCTBO, PABHOCHIIbHBIE
ypaBHEHHS U HEPABEHCTBA.

K xommy oOyuenms B11 Kjacce oOOy4arOUIWIiCS TOMYYUT CIICIYIOIIHC
MIPEIMETHBIC PE3yIbTaThl MO OTIACIBHBIM TeMaM pabodeil mporpaMMsl y4eOHOTO
Kypca «Anredpa 1 Hauaja MaTeMaTHYECKOTO aHAIH3a»:

Yucia ¥ BbIYUCICHUA:

CBOOOZHO ONEpUPOBAaTh MOHATHAMM: HATypaJbHOE U LEJIOE YHCIIO,
MHO)KECTBa HATYPaJbHBIX W IIEJbIX YHCEN, HUCIOJIb30BaTh MPU3HAKH NEITHMMOCTH
uenbrx uncen, HOJ u HOK HaTypanbHBIX Yncen Ui pemieHus 3a/1a4, IPUMEHAITh
anroput™ EBximpna;

cBOOOJTHO OMeEepUpoBaTh TOHATHEM OCTaTKa 10 MOJYNIO, 3allChIBATh
HATypaJIbHbIC YUCIIA B PA3IUYHBIX NO3UIMOHHBIX CHCTEMaX CUUCIICHUS;

CBOOOZHO ONEPUPOBATh MOHATHAMH: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX YHCEJ, TPEJCTABIATh KOMIUIEKCHBIE YHCiIa B ajreOpanmdeckon H
TPUTOHOMETPHUIECKOH (hopMe, BBITIONHATH apu(METHIECKHE ONEpaluy ¢ HUMH H
n300pakaTh Ha KOOPJMHATHOH IJIOCKOCTH.

YpaBHeHus: M HEPaBEHCTBA:



CBOOOZHO ONIEPUPOBATh HOHATUAMHU: HppPALOHAJbHBIE, MOKAa3aTeNIbHbIE U
jgorapuMHUYECKUe HEPaBEHCTBA, HAXOAUTh UX PpEIICHUS C [OMOIIBIO
PABHOCHIIBHBIX IIEPEXO/I0B;

OCYIIECTBISITh OTOOp KOpHEH TPH pEUIeHHH TPUTOHOMETPUYECKOTO
ypaBHEHMUS;

CBOOOJHO OIEpUPOBATh MOHSATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHSATh  HEOOXOAMMBIE  (OpMyNBl JUIi  DEIIEHHs OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKHX HEPABEHCTB;

cBOOOJHO OMEPHUPOBATH MOHATUSIMU: CHCTEMA M COBOKYITHOCTb YPaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBl U CUCTEMbI-CIEICTBUS, HAXOJUTh PELIEHUS
CHUCTEMBI U COBOKYIHOCTEH PallMOHANbHBIX, UPPALMOHAIBHBIX, 0KA3aTENbHbIX U
jorapu()MUUYECKUX YpaBHEHUI U HEPABEHCTB;

pelath paLuOHAJIbHBIE, UppalyoHajbHbIE, M0Ka3aTeJbHbIE,
gorapuMUYECKUe U TPUTOHOMETPUUYECKME yPAaBHEHUS] M  HEPaBEHCTBA,
coJieprkalllie MOAYJIH U IapaMeTphI;

OPUMEHATH rpaduueckue METOABI IS PEIICHHs YPaBHEHUH U HEPABEHCTB, a
TaKOKe 3aJlau ¢ IapaMeTpamuy;

MOJEIMPOBAaTh pealbHble CUTyalldd Ha S3bIKE aureOpbl, COCTAaBILATH
BBIPAXKCHUS, YPaBHEHWs, HEPaBEHCTBA M HUX CHUCTEMbl IO YCJIOBHMIO 3a/ayy,
UCCIIEOBaTh IIOCTPOEHHbIE MOJENIM C HCIOJIb30BAaHUEM ammapara airedpsl,
UHTEPIIPETUPOBATH I10JIy4€HHBIH Pe3yabTaT.

DyHKIMHA U rpadukn:

CTpOUTHh TIpaUKU KOMIO3MIMU (YHKIMH C IIOMOIIBIO 3JIEMEHTApHOIO
UCCIIEJOBAaHUS U CBOMCTB KOMIIO3ULUH ABYX (YHKIIUH;

CTpOUTH TIeOMeTpUYecKue oOpa3bl ypaBHEHUM M  HEpaBEHCTB Ha
KOODJIMHATHOM IIJIOCKOCTH;

CBOOOJHO OMEpUpPOBATh MOHATUAMU: TpadHMKH TPUTOHOMETPUUECKHX
GbyHKIM;

OPUMCHATh (YHKOUHM AT MOJACTHPOBAHUS U HCCICIAOBAHHS pEalbHBIX
MIPOLIECCOB.

Hauvaja MmaTeMaTH4eCKOI0 aHAJIN3A:

UCIIOJIB30BaTh MIPOU3BOAHYIO AN UCCIEA0BAaHUS (QYHKIUHM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HAXOJUTh HaUOOJIbIlICE U HAUMEHbIIICEe 3HaUEeHUs (DYHKLIUU HENPEPHIBHONW Ha
OTpPE3KE;

UCIIOJIb30BaTh IMPOM3BOAHYIO IJIsI HAXOXKIECHUS HAMWIY4dlIero peIleHHs B
NPUKIAAHBIX, B TOM UHCIE COLMAIbHO-3KOHOMMYECKHX, 3ajadax, Juisi
ONpEJEIeHUs] CKOPOCTM U YCKOPEHHs IIpoliecca, 3aJlaHHOro (GopMyJIoH uiH
rpadukom;



cBOOOJTHO  OTEpPHPOBaTh TOHATHSAMHU: TIEpBOOOpasHas, ONpeAeIEHHBIN
WHTETpaJl, HaXOAWTh IEPBOOOpa3HbIE JJIEMEHTAPHBIX (YHKIMH W BBIYUCISATH
uHTerpan no popmyne Hetotona-JleitOnnna;

HAXOJHTh IUIOMIAH IUNIOCKUX (GUT'Yp U OOBEMBI TEJI C IIOMOILIO HHTETPAJIa;

UMEeTh MpPEICTaBICHHE O MaTeMAaTHYECKOM MOJEIMPOBAHMM HA INpUMeEpe
cocTaBieHus TuQPepeHINaNbHBIX YPaBHEHHUH;

pelaTh MPUKIAIHBIE 33/a4H, B TOM YHCJE COLHAILHO-DPKOHOMHUYECKOTO H
¢bu3HYEecKOro XapakTepa, CpeICTBaMH MaTeMaTHYECKOTO aHaJIH3a.



TEMATHYECKOE INIAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaunmeHnoBaHuepasienoB u
TEeMIPOTrpaMMblI

MHO0K€eCTBO AelCTBUTENLHBIX
grcen. MHOTOYJICHBI.
PanmonanbsHble ypaBHEHHS U
HEpaBeHCTBA.
CHCTeMBUTHHEHHBIXYpaBHEHU I

KosmuecTrBouacoB

Bcero

24

KoHTpobHBIEpPatOTHI

IIpakTHyeckuepadtoTsHI

DJIeKTPOHHbIE

(uudposbie)
o0pa3oBaTesibHbIepecypChl

Oyukuun u rpadukn. CteneHHas
(GYHKIMSA C ETIBIM [OKa3aTesieM

12

ApudmeTrnueckuid KopeHb N-oi
CTEMEHH.
HppaunonanbHbleypaBHEHUS
[Noxa3zarenbHasiPyHKIUS.
Ioxa3arenbHbleypaBHEHUS

15

10

JlorapudmuaeckashyHKIHS.
JlorapudMuaeckueypaBHEHU

18

TTocnenoBaTeIbHOCTH U
IpOTrpeccuu

10

TpuUroHOMeTpHYECKUCBBIPAKCHUS
1 ypaBHEHHS

22

HenpepbiBable yHKIIHH.
IIpousBoanas

20

IToBTOpenue, 0600IICHKE,
CHCTEeMAaTH3aIUsI3HAHUHI




OBLIEE KOJIMYECTBO YACOB I1IO
IMPOIT'PAMME

136

10




11 KJIACC

No HanveHoBanuepas1eon 1 Kosanyecrouacos DJIeKTPOHHbIE
n/n TEMIPOrpamMMbl Bcero Kontpoabubiepa6oTbl = IlpakTHYecKHEPadOTHI (unpopere)
o0pa3oBaTesIbHbIEpPeCYPCHI
1 Uccnenosanue CI)YHKI_II/Ivﬁ c 29 1
TTOMOIIIBIO TIPOU3BOTHON
2 IlepBooOpasHast ¥ HHTETpaj 12 1
I'pahuku TPUTOHOMETPHYECKUX
3 ¢yukuwmit. TpuroHomerpruaeckue 14 1
HEpPaBEHCTBA
VppanuoHansHele,
4 ITOKAa3aTeNIbHBIC U 24 1
norapupMUIeCKUe HEPaBEHCTBA
KommuekcHpieuncna 10
HarypanbHbie u nensiedncia 10
CHCTEeMBI paliOHATIBHBIX,
7 HUPPAHOHATBHBIX 12 1
MOKAa3aTeIbHBIX U
JI0rapu(pMUIECKUX YPABHEHUI
8 3ajayu c napameTpamu 16 1
9 IToBTOpeHwue, 0606H1€Hj/le, 16 2
CHUCTeMaTH3alMs3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 136 10 0
IMPOIT'PAMME







INOYPOYHOE IINTAHUPOBAHME

10 KJIACC
Ne KosmnyecrBoyacos
Jaraunzy JaekTpoHHbIENN(PpoBbHIEOOPA3OBA
n | Temaypoka Be Konrpouasnsbie | IIpakTnyecku
YeHMsl TeJIbHbIepecypchl
/ ero | padorbl epadoThI
n
1 MHoecTBO, oniepauu f{an 1 0 0
MHOECTBAMH U HX CBOICTBa
2 JuarpammeIDitnepa-Benna 1 0 0
[IpuMeHeHne TeOPETHKO-
3 MHOECTBEHHOTO arapara Jjist 1 0 0
peleHus 3agady
Panmonanbhble yncna.
4 OOBIKHOBEHHBIC U JICCATUYHBIC 1 0 0
JIpoOH, MPOLEHTHI, OECKOHEYHbIE
MIEPUOTUIECKUE IPOOH
PanmonanbHbIe YKCa.
5 OOBIKHOBEHHBIC U ICCATHIHBIC 1 0 0
JIpoOH, IPOICHTHI, OECKOHEYHBIE
MEPUOTUYECKUE IPOOH
6 [IpumeHeHue 1podeii U MPOIeHTOB 1 0 0
JUTS PELIeHNs] IPUKJIAAHBIX 3a1a4
7 [Tpumenenue npoOeit 1 MPOLIEHTOB 1 0 0
JUTSL PELICHNS] IPUKIIQAHBIX 33124
8 JlelicTBUTENbHBIE YHCIIA. 1 0 0
Panmonansubie




HppaquOHAJIbHBIC YUCIIA

Apndmernyeckne omneparyn ¢
JIeICTBUTEILHBIMH YHCIIaAMHU

10

Monynb nefCTBUTENBHOTO YHCTA 1
€ro CBOMCTBa

11

12

13

[TpubnmxEHHBIC BEIYUCIICHHUS,
[IpaBUIIa OKPYTJICHUS, TPUKUAKA U
OIICHKa pe3yJbTaTa BEIUYMCIICHHUH
OCHOBHBIE METOJIbI PEIICHUS
LENBIX U APOOHO-PAIIMOHATBHBIX
YpaBHEHUH 1 HEPABEHCTB
OCHOBHBIE METObI PEUICHHS
HENBIX U APOOHO-PAIIMOHATBHBIX
YpaBHEHUH 1 HEPABEHCTB

14

OCHOBHBIE METOJIbI PEIICHUS
LEJIBIX U APOOHO-PAIMOHATIBHBIX
YpaBHEHUH U HEPABEHCTB

15

16

MHOTOYIEHEI OT OJHOM
nepeMeHHou. Jlenenue
MHOTOWIEHAa Ha MHOTOWIECH C
octatkoM. Teopemabesy
MHOTOYJICHBI C TIETBIMHI

ko3¢ ¢unnenramu. Teopema Buera

17

PemenunecucreMiMHeHHBIXypaBHE
HUH

18

PemenunecucreMiMHeHHBIXypaBHE
HUHI

19

Marpuna cucTeMbl TUHEWHBIX




ypaBHeHu#. Onpenenurens
MaTpHIIbI 2X2, ero
TeOMETPHUYECKHI CMBICT U
CBOICTBa; BEIYUCIIEHHUE €T0
3HAYCHUS

20

21

Onpenenurenb MaTPUIIBI 2X2, €ro
TEOMETPUYECKUI CMBICT 1
CBOMCTBA; BBIYUCIIEHUE €TO
3HAYCHUS

[Ipumenenue onpenenuTens s
PELICHUs CUCTEMBI JINHEHHBIX
YpaBHEHUH

22

Pemenue npukiagHbIx 3a1ad ¢
MOMOIIBIO CUCTEMBI TMHEHHBIX
YpaBHEHUI

23

Pemenne nmpukIagHbIX 3a/1a4 C
MOMOILBI0 CUCTEMBI TMHEHHBIX
YpaBHEHUI

24

KontpomnsHas paboTa:
"PanyoHanbHbIE YpaBHEHUS U
HEpPaBEHCTBA.
CucreMbUIMHEHHBIXYpaBHEHUI"

25

OyHKIHSA, CIIOCOOBI 3aIaHUS
¢dyHkumu. BzauMHo oOpaTHbie
dynxuuu. Komnosuusad yHKimii

26

I'paduk pyHKIMN. DeMEHTapHBIC
npeobpa3oBaHus rpagukoB

dbyHKUINH




27

OO6mnacTh onpeeNeHus U
MHO’KECTBO 3HaUCHHMI (YHKIHIN.
Hynu ¢pyskimm. [IpomexyTkn
3HAK IIOCTOSIHCTBA

28

YETHbIe ¥ HEUETHBIC QYHKITUH.
[Nepronuueckue GyHKIUH.
[TpomMeKyTKUMOHOTOHHOCTU( YHKIT
uu

29

MakcuMyMbI 1 MUHUMYMBI
¢ynkmun. HanGoneimee n
HaWMCHBIIIee 3HAUCHHE ()yHKITHN
Ha IPOMEXYTKE

30

Jlunelinas, KkBaapaTuIHas U
IpoOHO-IHHEHHAs (YHKIUH

31

DJeMeHTapHOE UCCIICIOBaHHE U
MOCTPOCHHE TPAPUKOB ITUX

byHKIN]

32

DeMeHTapHOe UCCIIEIOBAHNE U
MOCTpOeHHE TPahUKOB ITHX

byHKIIM]

33

CTerneHs ¢ LeNIbIM ITOKa3aTeJIeM.
bunom HeroTona

34

CTemnens ¢ IEIbIM ITOKa3aTeIeM.
bunom HrroTona

35

CrenenHas QyHKIHS C
HaTypaJIbHBIM U 1IEJIBIM
nokasareneM. E€cBolicTBa u

rpaduk




36

KontponsHas padoTa: "CrenenHas
¢dynkuus. E€ coiicTBa u rpaduk"

37

ApudmeTnueckuit KopeHb
HaTypaJIbHOM CTENEHH U €ro
CBOMCTBaA

38

39

Apudmerndyeckuii KOpeHb
HaTypaJIbHOM CTENEeHH U ero
CBOMCTBa

[IpeobOpazoBaHus YHCITOBBIX
BBIPa)KEHUH, COAEPKAILUX CTEIICHH
M KOpHU

40

[IpeobpazoBaHHs YHCITOBBIX
BLIpa)KeHHﬁ, CoaCpKalux CTCIICHU
U KOpHU

41

42

43

[TpeoOpazoBaHus YUCIOBBIX
BBIPAXKEHHUMH, COJEPIKAIIUX CTEIICHN
U KOpPHHU

WppanmonanbHble ypaBHEHUS.
OCHOBHBIE METO/bI PEILICHUS
UPPAHOHANBHBIX YPaBHEHHUH
HppamnuoHansHele ypaBHEHUS.
OCHOBHBIE METO/IbI PEIICHUS
MPPAIOHANEHBIX YPaBHCHUH

44

HppaunoHanbHble ypaBHEHHUS.
OCHOBHBIE METO/IbI PEILIECHUS
UppalMOHANBHBIX YPaBHEHUI

45

PaBHOCHIIBHBIE TTEpEXO/IBI B
pelIeHNN UppalMOHAIBHBIX




YpaBHEHUH

46

PaBHOCHIIBHBIE TTEPEXO/IBI B
peleHUH UPPALUOHAIBHBIX
YpaBHEHUH

47

48

49

PaBHOCUIIBHBIE TIEPEXO/IBI B
pelIeHNH UPPallMOHAIBHBIX
YpaBHEHUH

PaBHOCUITBHBIE TIEPEXOMBI B
PpelIeHNH HPPATHOHAIBHBIX
ypaBHEHUHI

CgoiicTBa 1 TpaduK KOPHS N-0i
CTEICHN! KaK (hYHKIINH 00paTHOH
CTEIICHHU C HATYPAIbHBIM
MoKazareneM

50

CaoiicTa 1 rpaduk KOpHs N-0i
CTeMeHu Kak (PYHKIIMU 00paTHOM
CTEICHHU C HATYPAIbHBIM
MOKa3aTesieM

51

KontponsHas paboTa: "CsolicTa u
rpaduk KOpHS N-0if CTeNeHN.
WppaunonanbHbleypaBHEHUS "

52

CTerneHp ¢ paliOHaIbHBIM
MoKa3arejieM U e€ CBOMCTBA

53

CTerneHb ¢ paluOHaIbHBIM
MoKa3arejeM U €€ CBOMCTBA

54

CTerneHp ¢ paluoHaIbHBIM
MoKas3arejeM U ¢€ CBOMCTBA

55

[MokazarenbHas QyHKIMSA, €€




CBOMCTBA U Tpad K

Hcnionp3oBanne rpaduka GpyHKINH

% JUTSL peIICHUs] ypaBHCHUH

57 Hcnonb3oBanue rpaduka GyHKIUN
NJISL pelIeHMs] ypaBHEHUH
[TokazaTenbHblE ypaBHEHHUS.

58 OCHOBHBIE METO/IbI PEIICHHS
[I0KAa3aTeJIbHbIX YpaBHEHUN
[lokazarenbHble ypaBHEHUS.

59 OCHOBHBIE METO/IbI PEUICHHS
MIOKa3aTeNbHBIX YpaBHEHUH
IMToka3zarensHBIC ypaBHEHUS.

60 | OcHOBHBIE METOMIBI PEIICHHS
MOKa3aTeNbHBIX YpaBHEHUH
KonTtposbHas pabora:

61 "TMoka3arenbHas QYHKIHS.
[TokazarenbHble ypaBHEHUS"

62 Jlorapudmuncna.
CaoiictBanorapugma

63 Jlorapudmuucna.
CsoiicTBanorapudma

64 Jlorapudmduca.
CgoiicTBanorapudma

65 JecsaTuunele n
HaTypaJbHBIEIOTapH()MBI

66 JlecsiTuuHbIE
HaTypaJlbHbIeJIOTapu(MbI

67 [TpeobpazoBaHUEBBIPAKCHUH,




COJIePIKAITUXIIOTap AP MBI

68

IIpeobOpazoBaHHEBBIPKEHHIA,
coziep KaIuXIorapup Mol

69

IIpeoOpa3oBaHUEBBIPAKEHHIHA,
cojiepKauxaorapup Mol

70

Jlorapudmuueckas ¢pynkums, e
CBOWCTBA U rpapuK

71

72

Jlorapudmudeckas GpyHKIms, €
cBoiicTBa U rpaduk

Hcnonb3oBanue rpaduka GpyHKIuN
JUISL PELIEHUs] ypaBHEHUI

73

Hcnonp3oBanue rpaduka GpyHKnm
JUISL pELIEHNs] ypaBHEHUI

74

Jlorapudmudeckre ypaBHEHHSI.
OCHOBHBIC METO/IBI PEIICHHUS
JIOTapUPMHUIECKUX YPaBHCHUH

75

Jlorapudmudeckue ypaBHEHHS.
OCHOBHBIE METO/IbI PEIICHUS
JOTapUPMHUIECKHX YpaBHEHUH

76

Jlorapudmudeckue ypaBHEHHUSI.
OCHOBHBIE METO/bI PEILICHUS
norapu(pMUIECKUX YpaBHECHHI

77

PaBHOCHIIBHBIE TTEpEXO0/IBI B
PEIIeHUHN JIOTAPUPMIIECKUX
YpaBHEHUI

78

PaBHOCHITbHBIE TIEPEXOBI B
pEIICHNH JIOTapUPMUUECKHIX
YpaBHEHUH




79

KontpomnsHas padoTa:
"Jlorapudmudeckas GyHKIHS.
Jlorapudpmudeckue ypaBHeHUS"

80

CI/IHyC, KOCHHYC, TAHTCHC U
KOTAHI'CHC YHUCJIOBOT'O aprymeHTa

81

82

83

84

CuHyc, KOCHUHYC, TAHT'€HC U
KOTaHT'€HC YHCIOBOTO apryMeHTa
Apkcunyc, apKKOCHUHYC U
apKTAaHI'€HC YUCIOBOTO apryMeHTa
ApKCHHYC, apKKOCHHYC U
apKTaHI'€HC YHMCJIO0BOTO apryMeHTa
TpuronomeTpuueckas
OKPY>KHOCTb, OIIPEJCIICHUE
TPUTOHOMETPUUYECKHX (YHKINIT
YHCIIOBOTO apryMeHTa

85

Tpuronomerpuueckas
OKPY>KHOCTb, OTIpeJeIICHHE
TPUTOHOMETPUYECKUX (HYHKIUI
YHCIIOBOTO apTyMEHTa

86

87

OCHOBHBICTPUTOHOMETPUYECKHE(DO
PMYJIbL
OCHOBHBICTPUTOHOMETPHUIECKHE(DO
PMYIBL

88

OCHOBHBICTPUTOHOMETPHUIECKHE(DO
PMYJTBI

89

OCHOBHBICTPUTOHOMETPHUIECKHE(DO
PMYJIBI

90

ITpeobpa3oBaHUETPUTOHOMETPHYEC




KUXBBIPAXKEHUHN

91

ITpeobpazoBaHHETPUTOHOMETPHIUEC
KUXBBIPAXKEHUN

92

ITpeobpa3oBaHUETPUTOHOMETPIYEC
KUXBBIpAXKEHUN

93

[TpeoOpazoBaHHETPUTOHOMETPHYEC
KUXBBIPAXKEHUN

94

95

Pemenunerpuronomerpuyeckuxypa
BHEHUH
PemerneTpuroHoMeTpUIECKUXypa
BHEHUH

96

Pemenunerpuronomerpuyeckuxypa
BHEHUH

97

PemenunerpuroHomMeTpruyecKkuxypa
BHCHUH

98

PemennerpuroHomeTpuieckuxypa
BHEHUH

99

PemeHneTpuroHOMeTpHYECKUXypa
BHCHUH

10

10

TPUTOHOMETPUUECKUXYpaBHEHUIP
eIIeHNe

KoHnTponbHas paboTa:
"Tpuronomerpuueckue
BBIPAXEHUS U
TPUTOHOMETPUYECKUE ypaBHEHUS"

10

ITocnenoBaTeabHOCTH, CIIOCOOBI
3aJJaHHs TTOCICAOBATEILHOCTEA.
MeTtoa MaTeMaTHYECKOI




WHAYKIAN

10

MOHOTOHHBIE ¥ OTPAaHUYCHHBIE
noceoBareabHoCcTH. Mctopus
aHaM3a 0ECKOHEYHO MaJIbIX

10

Apudmerudeckasnporpeccus

10

10

I'eomeTpHrUecKasnporpeccus

beckoHeuHOYOBIBAIOIAITEOMETPH
YeCKasAIpPOrPecCust

10

Cymma 6eckOHEUHO yOBIBArOIeH
TEOMETPHUIECKON IPOrpecCH

10

JIMHEeWHBIN 1 SKCTTOHEHITHATBHBIN
poct. Hucno e. ®opMmyna CI0KHBIX
MPOLIEHTOB

10

JIMHENHBIN U SKCITOHEHIMATbHBIN
poct. Hucno e. DopMyna CIOKHBIX
MIPOLIEHTOB

11

Wcnonp3oBanue nporpeccuu ais
pelIeHus pealbHbIX 3a1a4
IIPUKIIAJHOTO XapaKTepa

11

KontpomnsHas paboTa:
"[locrnenoBaTeabHOCTH U
nporpeccuu”

11

HenpepbiBHbIE GYHKIIUN U UX
CBOMCTBa

11

Touka paspbiBa. ACHMITOTHI
rpaduKoB (byHKuHﬁ\

[Ao6asneuo npumeydanume ([MW1]):




11

CBoiicTBa (QYHKIMH HETIPEPHIBHBIX

4 Ha OTpe3Ke

11 CBoiicTBa QYHKIMIA HEMPEPHIBHBIX

5 Ha OTpe3Ke

11 MeTo1 MHTEPBAJIOB JIJISl PEUICHHUS

6 HEPaBEHCTB

11 MeTo1 MHTEPBAJIOB JIJISl PEUICHHUS

7 HEPaBEHCTB

11 MeToa UHTEPBAIOB AJISI PELISHUS

8 HEPaBEHCTB

1 ITpumenenue cBoiicTB

9 HETPEPHIBHBIX ()YHKIHN JIIIS
pemIeHus 3a1aq

12 [Ipumenenue cBOMCTB

0 HETPEPHIBHBIX (QYHKIMN JIIIs
peleHus 3agady

12 [lepBas u BTOpast MPOU3BOJHBIE

1 ¢dhyHKINT

12 Onpenenenue,

5 reioMeTpI/IquKHHCMmcnr{pomBoaH
oif

12 Onpenenenue,

3 (hM3MIECKUHCMBICITTIPON3BOTHOH

12 YpaBHEHHE KacaTeIbHOM K

4 rpaduKy QyHKIIUH

12 VYpaBHEHHE KacaTeIbHON K

5 rpaduky ¢ yHKIMH

12 ITpou3BogHBIEDIEMEHTAPHBIXDYHK




6 105071

12 ITpon3BotHBICITEMEHTAPHBIX D YHK 1 0

7 105071

12 [IpousBoHas CyMMBI,

3 MIPOU3BENCHHUSI, YACTHOTO U 1 0
KOMIIO3UIHH (YHKITHI

12 IIpousBoaHas CyMMBI,

9 MIPOU3BENEHHSI, YACTHOTO U 1 0
KOMITO3HITNH (pYHKIIHH

13 IIpoussoaHas cyMMmsl,

0 MPOM3BEICHHSI, YACTHOTO U 1 0
KOMITO3HITNH (pYHKITHH

13 KonTtponpHaspadoTa: 1 1

1 "[IpousBoanas"

13 IToBTOpeHwue, 0600IICHNE,

5 CHCTEMATH3aLMs 3HAHWI: 1 0
"VYpaBHenus"

13 [oBTopenwue, 0600IICHNE,

3 CHCTEMATH3ALMs 3HAHWUIM: 1 0
"OyHkun"

13

4 HToroBaskoHTpoIbHAApaOOTA 1 1

13

5 HtoroBas KoHTpoJIBHAS paboTa 1 1

13 IToBTOpeHwue, 0600IICHNE, 1 0

6 CHCTeMaTH3alusI3HaAHU ]

OBIIEE KOJIMYECTBO YACOB I10 136 10

IMPOIT'PAMME




11 KJIACC

Ne

~

KoauyecTBouacos
Temaypoka Be Konrpoasnsie | IlpakTuueckue
ero | padoTbI padoTsI

Jaran3zy
YyeHMst

DJIeKTPOHHbIeN U (ppoBBICOOPa30Ba
TeJbHbIEPeCypPChI

IIpumeneHne NpoN3BOIHOMN K
UCCIIeIOBaHMIO (QYHKIMI Ha 1
MOHOTOHHOCTb ¥ 5KCTPEMYMBbI

[IpuMeHeHnne npon3BoAHOM K
UCCIIeIOBAHUIO (QYHKIMI Ha 1
MOHOTOHHOCTb U IKCTPEMYMbI

IIpumeHeHue IPOU3BONHOM K
HCCIeIOBaHUIO (QYHKIMH Ha 1
MOHOTOHHOCTH U 3KCTPEMyMBI

IIpumeHeHMEe TPOU3BOIHOM K
HCCIeIOBaHUIO (QYHKIMH Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBI

IIpumenenune npou3BoJHOM K
WCCIIEIOBAHUIO (PYHKIMIA Ha 1
MOHOTOHHOCTb ¥ 9KCTPEMYMBbI

IIpumenenune npou3BoJHOM K
WCCIIEIOBAHUIO (QYHKIMHA Ha 1
MOHOTOHHOCTb M SKCTPEMYMBI
HaxoxneHre HauOoIbIIero u
HaWMEHBIIIETO 3HAYCHUS 1
HETIPEPHIBHOW (QYHKITUH Ha




oTpesKe

HaxoxaeHne HanOoIbIIero u
HAMMEHBILETO 3HAUEHUS
HeTIpepbIBHON (pYHKINH Ha
oTpe3Ke

Haxosxaenne HanbobIero u
HaUMEHBILETo 3HAUCHUs
HeTIpephIBHON (pYHKIIMH Ha
OTpe3Ke

10

Haxoxnenune HanOoIbIIEr0 U
HAaUMEHBIIET0 3HAYCHUS
HETPEPHIBHOM (QYHKITUH Ha
OTpe3Ke

11

HaxoxIeHne HanOobIIero u
HAWMCHBILETO 3HAYCHHUS
HETPEPHIBHOM (YHKIIUH HA
OTpe3Ke

12

Haxoxnerune HanOoIbIIETO U
HAaUMEHBIIIET0 3HAYCHUS
HETPEPHIBHOM (QYHKITUH Ha
OTpe3Ke

13

ITpumeHneHne npou3BOJHOMN IS
HaXO’KICHUS HAWIY4IIEro
pelleHys B IPUKIaAHbIX 3a1a4ax

14

[IpumeHnenre mpon3BOAHOM st
HaXOKJCHUS HAWTYUIIEro
pelIeHrs B IPUKIIAIHBIX 3a/lauax

15

IIpumeHeHue PONU3BOAHON IS




OTpeieNIeH s CKOPOCTH H
YCKOPEHHS MPOIecca, 3a1aHHOTO
(hopmyoit wim rpaguKoM

ITpumeneHune npou3BOJHOMN IS
OIIpEJIENIEHUs] CKOPOCTHU U

16 YCKOPEHHUS MPOIIEeCcca, 3a1aHHOTO
(hopmynoit uiam rpag KoM

17 Komnozumusid yHkmii

18 | KommosumusyHKITwiA

19 Komnozumusid yHkmii
I'eomeTpraeckne oOpa3sl

20 YpaBHEHUH Ha KOOPJUHATHON
TUIOCKOCTH
I'eomeTpudeckue oopasbl

21 YPaBHEHUI Ha KOOPAWHATHON
TUIOCKOCTH
KontponsHas pabota:

22 "UccnenoBanue GpyHKIUN C
MTOMOIIIBIO TIPOU3BOTHOM"
ITepBooOpaznasi,

23 | OCHOBHOECBOHCTBOIIEPBOOOPA3HEI
X
ITepBoOOpa3HbIe IIEMEHTapHBIX

24 ¢yuknuii. [TpaBuiia HaX 0K ICHUS
nepBOOOpa3HBIX
ITepBOOOpa3HEIE IIEMEHTapHBIX

25 ¢yukuuii. [TpaBuiia HaAX0XK ICHUSI

MEePBOOOPA3HBIX




26

UnTrerpann.
['eomeTpryeckuiicMbICTUHTErpaIa

27

Brruncnenue onpenenéHHoro
uHTerpana o gopmyne HerotoHa-
JleiiOnuna

28

29

Brruncnenuve onpenenéHHoro
uHTerpana no gopmyne Herotona-
JletiOuuIa

IIpuMeHeHue UHTErpana amst
HAaXOXKJICHUS TUIOMAeH TIIOCKUX
uryp

30

IIpuMeHeHMe UHTETpana A
Hax0XJICHUS 00BEMOB
TEOMETPUUYECKHX TeI

31

TTpumepsipemenuiiqud pepennma
JBHBIXYPABHEHHUI

32

33

34

[Mpumepsipemenuiardheperira
JIbHBIXypaBHEHUN
Maremarn4yecKoe MOJICTUPOBAHUE
PEaIBHBIX IIPOLIECCOB C IIOMOIIBIO
nuddepeHnnaTbHEIX ypaBHEHUH
Kontponsras pabora:
"IlepBooOpazHast u uHTETpaNT"

35

TpuroHometpuyeckre GpyHKIUH,
UX CBOMCTBA M rpadyuKu

36

Tpuronomerprudeckue GpyHKINH,
UX CBOMCTBA U TpauKu

37

TpuroHomerpudeckue GpyHKIUH,




UX CBOMCTBA M rpayuKu

38

Tpuronomerprudeckue GpyHKINH,
UX CBOMCTBA U TpauKu

39

TpuroHomerpuyeckre GpyHKIUH,
WX CBOMCTBA U TpaduKu

40

41

OTt060p KOpHEH
TPUTOHOMETPHUYECKUX YpaBHEHHH
C TIOMOIIBIO0 TPHTOHOMETPUIECKOH
OKPYKHOCTH

Ot60p KopHEH
TPUTOHOMETPHYECKUX ypaBHEHHIH
C IIOMOIIBIO TPUTOHOMETPUUECKON
OKPYKHOCTH

42

43

Ot60p KopHElH
TPUTOHOMETPUUECKUX YpaBHEHUMN
C TIOMOIIBIO TPUTOHOMETPUYECKON
OKPYXHOCTH

OTt060p KOpHEH
TPUTOHOMETPUUECKUX yPABHEHUM
C IIOMOMIBIO TPUTOHOMETPUYECKOM
OKPYXHOCTH

44

PemeHneTpuroHOMeTpHIECKUXHE
paBeHCTB

45

PCHICHI/IeTpI/IFOHOMeTpI/I‘IGCKI/IXHe
PaBCHCTB

46

PemeHneTpuroHoMeTpUYECKUXHE
paBeHCTB

47

PemennerpuronoMeTpuiecKuxHe




paBeHCTB

KontpomnsHas paboTta: "I'paduxu
TPUTOHOMETPHIECKHUX (YHKIHIA.

48 TpuroHOMeTpHYeCKIEHEPaBEHCTB
a"

49 OCHOBHBIE METO/IbI PEIICHUS
HOKa3aTeNlbHbIX HEPaBEeHCTB

50 OCHOBHBIE METO/IbI PEILICHHs
TIOKa3aTeJIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEILICHUS
TIOKa3aTebHBIX HEPABCHCTB

59 OCHOBHBIE METO/IBI PEIICHUS
TIOKa3aTeJIbHBIX HEPABCHCTB

53 OCHOBHBIE METO/IbI PEIICHUS
JoTapu(pMHISCKUX HEPABCHCTB

54 OCHOBHBIC METO/IBI PEIICHHUS
JT0Tapu(hMHUIECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEIICHUS
JT0rapu(PMHUIECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEILICHHs
norapu(pMHIECKUX HEPABCHCTB

57 OCHOBHBIE METO/IbI PEILIECHUS
UPPAOHAIBHBIX HEPABCHCTB

58 OCHOBHBIE METO/IBI PEIICHUS
MPPAIOHANBHBIX HEPABEHCTB

59 OCHOBHBIE METO/IBI PEIICHUS
UPPAIOHAIBHBIX HEPAaBCHCTB

60 | OcHOBHBIE METOIBI pPEIICHHS




HUppaluOHAJIbHBIX HEPABCHCTB

61

I'padraeckrie METOIBI peIICHUS
UppalrOHANbHBIX YPaBHEHUH

62

I'padmueckre METOBI peIIeHUs
UppaLMOHANbHBIX YpaBHEHUH

63

I'paduueckue MeToabl pelieHus
MOKa3aTeNbHBIX YPaBHEHHH

64

65

I'padudeckue METOIBI peLICHHS
MOKa3aTeNIbHBIX HEPABCHCTB
I'paduueckue MeToabl pelieHus
JoTapuPMHIECKUX YpaBHEHUI

66

I'paduueckue METOABI pelIeHHS
JOTrapuPMHICCKUX HEPABESHCTB

67

I'padraeckrie METOIBI pelICHUS
J0rapu(pMHICCKUX HEPABCHCTB

68

I'padudeckrie METOIBI pEIICHUS
MOKa3aTeNIbHBIX U
Jorapu(pMHICCKUX YpaBHECHUI

69

I'paduaeckue MeTOIBI perIeHHs
MOKa3aTeNbHBIX U
JoTapuPpMHIECKUX YpaBHEHUI

70

I'papuueckue METOABI pelICHHS
MOKAa3aTeJbHbIX U
JOTapUPMHIECKUX HEPABEHCTB

71

I'padraeckrie METOIBI peIICHUS
MOKAa3aTeJbHBIX U
JorapupMUIECKUX HEPABEHCTB

72

KontponsHas pabota:




"HppanunoHanbHbIe,
MOKa3aTeNbHbIE U
JorapupMHIecKue HepaBeHCTBa"

73

74

KowmruiekcHsle uncia.
AnrebGpanueckas 1
TpUTOHOMETpHYECKask (POPMbI
3aIicy KOMILIEKCHOTO YHCIa
KommnekcHeie uncna.
Anrebpanyeckas u
TpPUTOHOMETpUYIEcKast POpMbI
3aIUCH KOMILIEKCHOTO YUCia

75

ApudmMeTHyecKre oTeparyy ¢
KOMILJICKCHBIMH YHCIIaMHU

76

ApudmeTrHyeckre omneparyy ¢
KOMIUTIEKCHBIMHU YHCIaMH

7

N300pakeHrne KOMIUIEKCHBIX
Yyucel Ha KOOPAUHATHOU
IUIOCKOCTHU

78

N3o0OpakeHre KOMIUIEKCHBIX
yycel Ha KOOPAMHATHOM
IIOCKOCTH

79

®opmyna Myaspa. Kopau n-oit
CTENEHH U3 KOMIIJIEKCHOTO YHCiIa

80

®opmyna Myaspa. Kopau n-oii
CTENEHHU U3 KOMIUIEKCHOTO YHCia

81

[IpumMeHeHnEe KOMIUIEKCHBIX
qUCcel I pelieHus Gu3ndeckux
U TEOMETPUYECKHX 3a7a4




KonTpomnsHaspaboTa:

82 "KomriekcHpieuncina'

83 HarypaybHble U 1ienbiedrcaa

84 | HarypanbHBIe 1 HeTBICYHCITA
IpuMeHeHNE IPU3HAKOB

8 JETUMOCTH LEJIBIX YUCE

86 [IpuMeHeHHe MPU3HAKOB
JICTUMOCTH [EJIBIX YUCE
Ilpumenenue npuznarkoe

87 | oenumocmu yenvix uucen:
HO/[ u HOK
IpumeHeHNE IPU3HAKOB

88 nermmocTH 1ensix gucen: HOJ u
HOK
IpuMeHeHHE IPU3HAKOB

89 JIEJIMMOCTH LEJIBIX YHACEN; OCTATKHA
IO MOJIYJIIO
[IpuMeHeHHe MPU3HAKOB

90 IEMUMOCTH LIENBIX YUCEII: OCTATKU
0 MOJIYJIIO
IIpumeHeHME IPU3HAKOB

g1 | ACTMMOCTH IENLIX HHCe:
anroput™ EBKimma utst pereHus
337184 B IIEJIBIX YHCIIaxX

92 KontponbpHas padota: "Teopus
uenbIx yucen"

93 CucTteMa ¥ COBOKYITHOCTh




ypaBHeHu#. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEICTBUS

94

Cucrema u COBOKYITHOCTb
ypaBHeHI/Iﬁ. PaBHOCHUIIBHBIE
CUCTEMBI U CUCTEMBI-CJICACTBHUA

95

96

OCHOBHBIE METO/IbI PEIICHUS
CHUCTEM U COBOKYIHOCTEH
palMOHAIbHBIX YPaBHEHUN
OCHOBHBIE METO/IbI PEILIECHUS
CHUCTEM U COBOKYITHOCTEH
UppalOHANbHBIX YpaBHEHUN

97

OCHOBHBIE METO/IbI PEIICHUS
CHCTEM M COBOKYITHOCTEH
HOKa3aTeNbHbIX ypaBHEHHUIT

98

99

10

OCHOBHBIE METO/IbI PEILICHUS
CHCTEM M COBOKYNHOCTEN
[IOKAa3aTeJIbHBIX YPaBHEHUM
OCHOBHBIE METO/IbI PEIICHUS
CHUCTEM U COBOKYITHOCTEH
norapuMHIECKUX YpaBHEHHI
OCHOBHBIE METO/IbI PEILIECHUS
CUCTEM U COBOKYITHOCTEH
Jorapu(pMHICCKUX YpaBHECHHH

10

ITpuMeHeHne CUCTeM K peIeHHIO
MaTeMaTU4eCKHX 3a/a4 U 3a1a4
U3 pa3INYHBIX 00JIacTell HAYKU U
peanbHOM KU3HH, UHTEPIIPETaLIUs
HOJy4EHHBIX PE3YJIBTAaTOB




HpI/IMeHeHI/Ie CHUCTEM K PCHICHUIO
MaTEMAaTUYCCKUX 3a/lad 1 3a1a4

;O W3 Pa3IMYHBIX 00JIacTel HAYKH U
peanbHOH KU3HH, HHTEPIIpETalys
MOJYYEHHBIX PE3YNbTaTOB
IIpumeneHne HepaBeHCTB K
PEIICHUIO MaTeMaTHYeCKUX 3aa4

10 W 32129 U3 pa3IMIHbIX o0yactei

3 HAYKU W PEaTbHOM KI3HH,
WHTEPIPETAIHS TOTYISHHBIX
pe3yabTaToOB
KontposbHas padoTta: "CucteMsr

10 palMOHATIbHBIX, HPPALXOHATBHBIX

4 MOKa3aTeNbHBIX U
sorapupMHYECKUX ypaBHEHUH"

10 ParroHanbHbICypaBHEHHS C

5 napameTpaMu

10 PanmonansHbIeHEpaBEHCTBA C

6 apaMeTpaMu

10 PannonansHbIECHCTEMBI C

7 napaMeTpamu

10 UppanmonanbHble ypaBHEHUS,

8 HEepaBeHCTBA C MapaMeTpaMHu

10 HppanmoHanbHbIECUCTEMBI C

9 napameTpaMu

11 IloxazaTesbHbBIE YpaBHEHMUS,

0 HEpaBeHCTBA C apaMeTpaMu

11

ITokasaTeabHBICCUCTEMBI C




1 napaMeTpamu

11 Jlorapudmudeckue ypaBHEHHS,

2 HEpaBeHCTBa C IapaMeTpaMu

11 JlorapudmMuaecKkrecHCcTEMBI ¢

3 napaMeTpaMu

11 TpuroHoMeTpU4YECKHCYpPaBHEHUS

4 ¢ mapameTpaMu

11 TpuUroHOMeTpHUYECKIEHEPABEHCTB

5 a c mapameTpaMu

11 TpUroHOMETPUUECKHECUCTEMBI C

6 napaMeTpaMu
Tloctpoenue u uccnenoBanme

11 MaTeMaTUYecKuX Mojaemeit

7 peaNbHBIX CUTYAIUH C TIOMOIIBIO
YpaBHEHUH C IapaMmeTpamu
ITocTpoenue u uccnenoBaHue

1 MaTeMaTUIeCKUX MOJeen

8 PEATHHBIX CUTYAIUH ¢ TIOMOIIBIO
CHCTEM ypaBHEHUI ¢
napameTpamu
Iloctpoenue u uccnenoBanme

1 MaTeMaTHYECKUX MOJENICH

9 peaNbHBIX CUTYAIUH C TIOMOIIBIO
CUCTEM YpaBHEHUI ¢
napameTpaMu

12 KontpomnsHas paboTa: "3amauu ¢




0 napamerpamu”

12 IMoBTopenwue, 0600IICHNE,

1 CHUCTEMAaTH3alns 3HAHHI:
"VpaBHenus"

12 TToBTOpEeHnue, 06001ICHNE,

5 CHUCTEMAaTH3alUsl 3HAHHIA:
"YpaBHeHus"
IToBTOpenue, 06obIIeHNE,

12 CHCTeMAaTH3aIus 3HaHWHU:

3 "VpaBHeHHUS.
CucremMblypaBHeHU"

12 IToBTOpeHnue, 06obmeHNE,

4 CHCTeMAaTH3allns 3HAHHI:
"HepaBenctpa"

12 TToBTOpeHnue, 06001ICHKE,

5 CHUCTEMAaTH3alns 3HAHHIA:
"HepaBenctBa"

12 TToBTOpEHue, 06001IICHNE,

6 CHCTEMAaTH3aLHsl 3HAHU:
"Hepasencrna"

12 IToBTOpeHnue, 06obmEeHNE,

7 CHCTEeMAaTH3aIus 3HaHWH
"IIponsBogHas u €€ npuMeHeHue"

12 IToBTOpeHwue, 0600IICHNE,

3 CHUCTEMAaTH3alUs 3HAHHIA:
"IIponsBoHas u €€ npuMeHeHue"

12 TToBTOpEHue, 06001ICHNE,

9 CHCTEMATHU3aLMs 3HAHUI:




"IlponsBoHas u €€ npuMeHeHue"
13 IMoBTopenwue, 0600IICHNE,
0 CHCTEeMAaTH3aIMs 3HaHUH: 1
"HHTerpain u ero npuMeHeHue"
13 TToBTOpEeHnue, 06001ICHNE,
1 CHCTEeMAaTH3aIisI 3HAHUMH 1
"OyHKIUIH"
13 IToBTOpenue, 06obIIeHNE,
5 CHCTEMAaTH3aLHs 3HAHUI 1
"®yHxun"
13 IMoBTOpenwue, 0600IICHNE,
3 CHCTEMATH3aIHs 3HAHUI: 1
"OyHKIIN"
13
4 Hrtoroas KoHTpoJIbHAS paboTa 1 1
13
5 Urorosast koHTpOIBHAS paboTa 1 1
13 IToBTOpenue, 06obIIeHNE, 1
6 CHCTEMATHU3ALMSI3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 .

MMPOI'PAMME 136 10







YYEBHO-METOJUYECKOE OBECITEYEHUE
OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI JIUIS1 YYEHUKA

* MaTtemaruka: anredpa v Hauaia MaTeMaTUIeCKOTr0 aHaJIN3a, TEOMETPHSI.
AnreOpa 1 Hayana MatemMaTuieckoro aHanmsa, 11 kinacc/ Komsirun 10.M.,
TxkaueBa M.B., ®enoposa H.E. u npyrue, AKnmoHepHOE 00IIECTBO
«M3patensctBO «IIpocBemenue»

Anre0pa 1 Hayalla MaTeMaTH4eCKOro aHam3a 0a30BbIN U yrIIyOJIeHHBIH YPOBEHb

1II.A. AnmnmoB

METOAUYECKHUE MATEPUAJIBI AJI5S1 YUUTEJISI
YMK 1o anrebOpe 1 Hadajgam MaTeMaTHUecKoro aHamusa 1t 10-11 kimaccos
Junaktnaeckne matepuanst M. M. 11abyann

Tematuueckue Tecthl M.B. TkaueBa

OUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

PolI
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