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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHUYECKOIO aHaIN3a» SBISETCA
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMMe€ CpeJHEro oOIero oOpa3zoBaHMs,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
U3YyYEHHS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C IPYroi CTOPOHBI, (hOpMHUPYET
JIOTHYECKOE M a0CTPAaKTHOE MBIIUIEHUE O0y4YarolUXCcs Ha YPOBHE, HEOOXOIMMOM
JUIsL OCBOEHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydaroliuecs OBJIAJEBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (opMyIupyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTO aHalW3a 3aKja/(bIBacT
OCHOBY Ul YCIEUIHOIO OBJAJCHUS 3aKOHAMU (U3UKHU, XUMUH, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX HHU(POBBIX W KOMIIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh MX MJs JaJIbHEWIEro oOpa3oBaHUsS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSMHU anreOpbl M MaTEeMaTHMUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JOKa3bIBAThH
YTBEPXKACHHUS C TIOMOINBIO MHAYKIIMH U PacCy>KIaTh JIEAYKTUBHO, MCIOJIb30BATh
0000IIeHNE U KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHI0, (OpMUpPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIICHUE.

B xone uzyuenus yueOHOro kypca «Ainrebpa m Hadajla MaTeMaTHYECKOTO
aHanm3a» 00ydYaroIuecs IMONyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIICH PEeaJbHbIX CUTYAaluH,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHMH, 3HAaKOMSTCSI C  IpUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATENIbHBIM MOTEHIHAIIOM,
KOTOPBI peanu3yercss Kak uepe3 Yy4eOHbId MaTepuaj, CHOCOOCTBYIOIINN
(GbOopMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NESTEIIbHOCTH, TpeOyIolel MpPOJOJKUTENbHON  KOHIEHTpAlud BHHUMAHUA,
CaMOCTOSITENIFHOCTH, AaKKypaTHOCTU H OTBETCTBEHHOCTH 3a TIOJYYCHHBIN
pe3yibTar.

B ocHoBe MeTomuku oOydeHHs] anreOpe W HavajlaM MaTeMaTHYeCKOTO
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYEHHUS.

B crpykrype yueOHOro kypca «Anrebpa M Hadaja MaTeMaTHYECKOTO
aHallM3a» BBIICTIEHBI CICAYIONINE COJEpKATEIbHO-MEeTOANUecKne TuHUM: «Yncna
U BBIYUCIICHU», «DyHKIUU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHUYeCKOro aHanuza», «MHoxecTBa u  Joruka». Bce ocHoBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM H3YYaroTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHs Ha YpPOBHE CpemHero oOImero o0pa3oBaHUs, €CTECTBEHHO JIOTOJIHSS
JpyT JIpyra W MOCTETIEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIA KypC SBISICTCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIMHSIET B cebde
COJIEp)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHSI, MAaTEeMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTU4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaroliuecs OBJIAJEBAIOT BCE Ooliee
IIMPOKUM MATEMAaTHICCKUM aIllapaToM, Y HUX MOCIEI0BaTEIbHO (OPMUPYETCS U
COBEPIIICHCTBYETCS yYMEHHE CTPOUTh MAaTeMaTHYEeCKYI) MOJeTh pPEabHOM
CUTYaIluH, PUMEHSTh 3HAHUS, MOJTYUYCHHBIE TIPYU U3YYCHUH y4eOHOTO Kypca, IS
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYITUPOBAHHON MaTeMaTHYECKOM 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeToIM4ecKass JUHUS «Yucina U BBIYMCICHUS) 3aBEpIIAcT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanusi. Ha ypoBHe cpeiHero ooiiero
oOpa3oBaHus 0co0O€ BHUMaHuE yAelsieTcss  (OPMUPOBAHUIO  HABBIKOB
palMoHATbHBIX BBIUMCICHUM, BKJIIOYAIOMINUX B CEOSI MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHHUE JejaThb NPUKUJIKY, BBIIOJHATH MNPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YUCIIOBbIE BBIpAXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYalOIIMMCSI MHOKECTBAa HATYypalbHBIX, IENbIX,
palMoOHANbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleluu(puyYecKkue 3aJaud M OINEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIBbIX YHCEN, OCOOble CBOMCTBA
palMoHANBHBIX M HPPAIMOHATBHBIX YKCEN, apu(METHIECKHIE ONEpalny, a TaKkKe
U3BJICYCHUE KOPHSA HATYPaJbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHHIO Kpyra HCHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYKHOCTSMH MX MPUMEHEHUS ISl PEIlieHUsl pa3IM4HbIX 3ajad
dbopMupyeTcsi TpeaCTaBICHNE O €IUHCTBE MATeMAaTUKH KaKk HayKH W € POJiH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue M
KOHKPETH3aIHS.

JIuaust «YpaBHEHUSI U HEPABEHCTBA» peajU3yeTcs Ha MPOTSHKEHUHM BCETO
oOyueHusi Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHUs, MOCKOJIbKY B KaXKIIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIeHHWE COOTBETCTBYIOIIMX 3amad. B
pesynbprare oOydJaromuecs OBIAAEBAIOT PAa3MYHBIMH METOJAAMH  PEIICHUS
palMoHaNbHBIX, HpPpalMOHAIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKHX U
TPUTOHOMETPUUYECKUX ypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
colepkammx mnapameTpsl. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpPH
UCCIIeIOBaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHOM, MPU PEIICHUH MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HAXOXKJIEHHE HAaWOOJBIINX M HAaUMEHBIINX 3HAYCHUH ()YHKIIHH.
Jlannast copep:karenbHasi TUHUS BKIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTtel 1o  (Qopmyrnam, mpeoOpa3oBaHus  PalUOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHUM, a TakKe BBIPAXKEHUH,
collepKallluX CTerneHu W Jiorapudmbel. brarogaps uszydeHuio aiareOpandeckoro
MaTepuasa NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AITOPUTMUYECKOIO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxleHuid,  pabOoTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB M HEPABEHCTB. AureOpa
npemyaraeT 3(PQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HAIJIAHO JEMOHCTPHUPYET CBOM BO3MOXHOCTH KaK
S3bIKA HAYKHU.

ConepxxarenpHo-MeToIM4eckass JHHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYTMMH JIMHUSMHU y4e0OHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHNs MaTepurana. M3yueHue creneHHoun,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMI, UX CBOMCTB
U rpaduKoB, UCTIOIB30BaHUE (DYHKIMU IJIS PEIICHUs 3adad U3 JPYTHX YIeOHBIX
IPEIMETOB U PEAIbHOM JKU3HU TECHO CBSA3aHO KaK ¢ MaTEMaTHUYECKUM aHAJIU30M,
TaK U C pEIICHUEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHUMAaHHE
yaensercss (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (DOPMyJIaMU 3aBHCHUMOCTH MEXKIY
pa3IMYHBIMH BEJIMYMHAMH, HCCIENOBATh IONyYCHHbIE (DYHKIWH, CTPOUTH UX
rpaduku. Marepuan 3Toi cofepKaTeJIbHON JTMHUM HAlleJIeH Ha Pa3BUTUE YMEHUM
Y HaBBIKOB, MO3BOJIAIOIIMX BbIPaXaTh 3aBUCHUMOCTH MEXAYy BEIUYMHAMU B
paznu4HOi ¢dopme: aHaTUTHYECKOM, Tpaduueckoid M ciaoBecHOM. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHMA.

ConepxarenpHas auHMs «Hauanma maremaTmueckoro aHaau3a» MO3BOJISET
CYLIECTBEHHO PACIIMPUTh KPYr KaKk MaTeMaTU4YeCKUX, TaK U MPHUKJIAJHbIX 3ajad,
JOCTYIIHBIX O0YyYarolmuMcs, TaK KaK y HUX MOSBISETCS BO3MOXKHOCTb CTPOUTH
rpa@uKy  CIOXHBIX (YHKLIMHA, ONpEAeNsiaTh HMX HauOOJNbIIMNE W HAUMEHbIIUE
3HAYEHUsI, BBIYUCIATH TUIOMIAAUW GUTYp U OOBEMBI TEN, HAXOAUTh CKOPOCTH U
yCKOpeHusi TmpoueccoB. JlaHHas conepkareiabHas JMHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTHYEeCKHX MOJENel pealbHbIX CUTYyallHi,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHe B MPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-O)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4€CKOTO
aHaiM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHHH pacro3HaBaTh IPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE W UCKyccTBe. OOyuarouiyecst y3Ha[T O



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

ConepxarenpHO-MeTOIMYecKas JTMHUA «MHOXECTBA M JIOTUKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4eCKoW JOTuku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
U TIpe[iaraloT Hambojiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3JIeibl
MaTeMaTUKH © €€ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [losTomy BaxkHO 1aTh
BO3MOXKHOCTh OOy4arolmeMmycss IMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJEAyeT IMPU3HATH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUW U CJIEJOBAHUE OMNpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4aromuxcs, MO3BOJSET UM CTPOUTH CBOM PACCYKIIEHUS Ha OCHOBE JIOTUIECKUX
npaBui, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreObpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIUPOBAHUS, KOTOpPHIE MPHU3BAHbI
Croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TMOCTPOEHUSI MOJIETEH peaTbHbIX
CUTyalluii, WCCIEeNOBaHUS OSTUX MOJENEH C MOMOIIbIO ammapata anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJyYeHHBIX pPE3yJIbTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3fIesioB MPOTpaMMBbI, IIOCKOJIBKY BECh MaTeprall
y4eOHOTr0 Kypca IIMPOKO HCIOJIb3YeTCs I pelieHUs MPUKIaAHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThC,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MpoOJeMy.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHUS TPHUKIAJAHBIX 3a7ad
OpraHU3yeTCs B MPOIIECCE U3YyUEHHUs BCeX TeM y4eOHOTO Kypca «Anredpa u Hadasna
MaTEMaTUYECKOTO aHATN3ay.

Ha wu3ydenune yueOHOro kypca «AnreOpa M Havaja MaTeMaTHYECKOTrO
aHanuza» oTBoauTcs 272 vaca: B 10 knmacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 gaca B HEJEIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yucaa 1 BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCATHYHBIC JPOOH, IPOIICHTHI,
OecKkoHEUHbIEe TNepuoanyeckue npodu. IlpuMeHeHue npode W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIMYHbIX OTpaciel 3HAHUN U PeaTbHOU KU3HM.

JlelicTBuTenbHble 4ucia. PanuoHalbHBIE W UPpPALMOHAIIBHBIE YHCIIA.
ApudmMernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMUA.  MOIyJb
JEWCTBUTEIBLHOIO YHCIa U €ro cBoicTBa. [IpubnmxEéHHBIC BBIYMCICHUS, TTPaBUIIa
OKpYIJICHUS, MPUKHUJIKA U OLICHKA PE3yJIbTaTa BHIYUCICHUH.

Crenenb ¢ wmenabiM  nokazarenaeMmM. bunom HerooTona. Hcnons3oBaHue
NoAXOsAIEH (OPMBI 3aIMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernyeckuii KOpeHb HaTypajabHON CTEIIEHH B €T0 CBOMCTBA.

CreneHb C palnMoOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa gnorapupma. JleciTuuHbIE W HATypaJibHbIE
JorapupMsl.

CuHyc, KOCHMHYC, TaHI€HC, KOTAHT€HC YHMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTAaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHuUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS HENbIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUUN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIEH C ocTtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMU
kodpdunmnentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAKEHUM, COACPKAIMX CTCTICHU M KOPHHU.

HppanmonaibHbie ypaBHEHHS. OcHOBHBIE METO/IbI penieHus
UpparmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.
[IpeoOpazoBaHue BRIpAXKECHH, COACPIKAIITIX JTOTAPU(MBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METOJIbI pEIICHHS

Jorapu(PMUUYECKUX YPaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyTIBL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKCHUH. PellieHne TpUroHoOMETpUYECKUX YPABHEHU .



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuua CUCTEMBI JIMHEMHBIX
ypaBHeHMil. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCJIEHUE €T0 3HAYEHHUS, NIPUMEHEHUE ONpPENeTUTENs ISl peleHus
CUCTEMbl JIMHEWHBIX ypaBHEHWI. PellleHHe NpHUKIAagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHONM MOAEIU C
ITIOMOIIBIO MaTPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTHYECKUX MOJENEN PEAlbHOM CHUTyalMd C IMOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpriMeHeHHe ypaBHEHMII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady M3 pa3IMyHbIX 00JIacTell HayKu U peasibHON
KU3HU.

DYyHKIUHN U TPAPUKH

Oynkuus, crnocoObsl 3amanus GyHKIUH. B3anMHO oOpaTHBle (QYHKIUU.
Kommnosumms yskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OOmactp ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkmm.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
¢yukun. Hanbonpliee 1 HauMeHblllee 3HaYeHHs] PYHKIIMHA Ha IPOMEXKYTKE.

JluneiiHas, KBaapaTH4YHas U JAPOOHO-IMHENHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPauKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U IEJIbIM MOKa3zareneM. E€ cBoiicTBa U
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUHA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs] ypaBHEHUM.

TpuroHomeTpuyeckas OKPYKHOCTb, OIpPENEICHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

@OYHKIMOHAIBHBIE 3aBUCHMOCTM B pEaJbHBIX MPOLECCAX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauyaja MaTeMaTH4ecKOro aHajaim3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHUsST ITOCJIEAOBATEIbHOCTEH. MeTox
MaTeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIEOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHSI MAaTEMAaTHYECKOIO aHajau3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas ¥ reoMeTpruueckas nmporpeccu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reOMETpUYECKOM
MPOrpeccru. JINHENHBIA U 3KCIOHEHIMAIBHBINA POCT. Uucio €. @opmyia CIIOKHBIX
NpoLEeHTOB. Mcnonb30BaHWE MPOTrpeccUy JUIsl PELIEHUs pealbHbIX —3a1ay
MPUKJIAJHOTO XapaKTepa.



HempepriBHble (GYyHKIIMM W WX CBOMCTBA. TOukM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUIl PELICHMS HEPABEHCTB. l[IprMeHEeHHMe CBOWCTB HENPEPBIBHBIX
GyHKIUH 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIUU. Onpenenenne, reOMeTpUIeCKuil u
busznyecKuil CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUU.

[TpousBogubie  snmemeHTapHbiX  ¢yHknuil.  I[IpousBogHass ~ cymMBlI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3ULIMH (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMHU W KX CBOMCTBA. JlMarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEAJbHBIX IPOLECCOB W SBJICHUM, NPU DPELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie n nensie yucia. IIpumeHeHne npru3HakoB ACIUMOCTH LIEJIBIX
yuces, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMa EBkinuaa 1ist pereHus
3a/1ay B LEJbIX YHCIIAX.

Kommnekcuble uucia. AnreOpandeckas U TpPUTOHOMETpUYECKas (POPMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeThdyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHHMe KOMIUIEKCHBIX YHCEN Ha KOOPAUHATHOM IIOCKOCTH.
®opmyna Myapa. KopHu n-oii creneHru U3 KOMIUIEKCHOTO unchia. [Ipumenenue
KOMILJIEKCHBIX YHCEN JJI PEIICHHs] (PU3HMUECKUX U TEOMETPUUYECKUX 3a]1aY.

YpaBHeHHS U HEPABEHCTBA

CucremMa M COBOKYNHOCTb YPaBHEHHH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHCTEMBI-CJIEICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO60op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PelieHne TpuroHoMeTpuYeCKux HEPaBeHCTB.

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

OCHOBHBIE METO/bI PELICHUS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpALMOHATIBHBIX, TOKA3AaTENbHbBIX U JOTapU(PMUUYECKUX YPABHEHUI.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C apaMETPaMHU.



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

DOyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHkIUA. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QGyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMETPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE€ BO3HHUKAIOT NMPHU PEUIEHUM 3aJad U3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauana MaTeMaTH4eCKOro aHAJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTb U
skcTpeMyMbl.  Haxoxzaenue  HauOoJbIIEro W HAaUMEHBIIETO0  3HAYEHUU
HEIMpPEePbIBHON (YHKLMU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIero peElieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJlaHHOTO (HhOPMYJION WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxaeHus nepBoOOpPa3HbIX.

WNurerpait. I'eomerpuueckuit CMBICII VHTErpala. Brruucnenue
ornpenenéHHoro uurerpaia mno ¢popmysie Hetorona-JleiOuua.

[Ipumenenue wHTErpana s HAXOXKIACHUS IUIOMAACH TUIOCKUX (GUryp u
00BEMOB T€OMETPUUYECKUX TEIL.

[Ipumepsl pemenuit auddepeHIuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOLIBI0  auddepeHIaTIbHbIX
YpPaBHEHUM.



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

JIMYHOCTHBIE PE3YJBTATDBI

1) rpamaaHCKOr0 BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUHCKOro  OO0IIecTBa,  MPEJCTaBICHUE O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHHUPOBAHUS Pa3IMUHBIX CTPYKTYp, SIBJICHUH,
MpOIEAYp TPaKIAHCKOTO o0OIIecTBa (BBIOOPHI, ONPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSMY 1 HA3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCITUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKOM T'PakIaHCKOW HIACHTUYHOCTH, YBOXKCHUS K
MPONJIOMY M HACTOSIIIEMY POCCHMCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIIEHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrUX HayKaxX, TEXHOJOTusX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapojaa, chOpMHUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTI)KEHUNW HAyKu U JEATENbHOCThIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOUAs ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3nYecKoro BOCIUTAHUS:

chOpMHUPOBAHHOCTh YMCHHUS TPUMEHSATH MaTEMaTHYECCKHE 3HAHUS B
MHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3J0pPOBbIO (3I0pPOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATUN U
OTIIbIXa, pEeryisipHas (u3NYecKasi aKTHBHOCTH), (PHU3NYECKOE COBEPIIICHCTBOBAHHE
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIHLHOM JESITEILHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  MPOdEeCCUOHAIBHOW  JIESITEIbHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymel mnpodeccnrn W peanu3oBbBIBATH COOCTBEHHBIC IKU3HECHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4eCKOoMy  OOpa30BaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AaKTUBHOMY
Y4acTHUIO B PEIICHUU MTPAKTUUECKUX 3a/1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMaHHE BIIMSHUS
COI[MATIbHO-IKOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJIO0ATBPHOTO XapaKTepa dKOJOTUUECKHUX MPOOIIeM, OpUCHTAITHS
Ha TIPUMCHEHHE MaTeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpelbl, IJIaHUPOBAHHE IIOCTYNKOB W OIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB eé
pPa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEICTBOM IO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYID M HUCCIEIO0BATEIbCKYIO JESTEIbHOCTD
MHJIMBUIYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble 1oruyecKkue 1eicTBUA:

BBISIBJIAITh M XapaKTEpHU30BaTh CYIIECTBEHHbIE MPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHATUH, OTHOIIEHUH MEXIy TMOHATUSAMH, (HOPMYIHPOBAThH
OTIpe/ieNICHUs TOHATHH, YCTaHABIMBATh CYIIECTBEHHbIN NMPU3HAK KJIacCU(pUKALIUH,
OCHOBAaHMSI /17151 0000ILIEHHS U CPABHEHHUSI, KPUTEPUU TPOBOJIMMOIO aHAJIN3a;

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

BBISIBJIAIT MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPEUHSI
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPXKICHUSX, MpEeAsaraTb KpUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JenaTb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JE€IyKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIFOUEHUH, YMO3AKIFOUEHH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKIACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh apTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXJACHUS U BHIBOJIbI;

BBIOMpATh CMOCO0 peleHns Yy4yeOHOW 3ahaud (CpaBHUBATh HECKOJIBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOojee MOAXONAUMH ¢ y4yéToM
CaMOCTOATENIBHO BBIIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHEe,  MpoOiIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3Y, apPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTE MaTEeMaTHYeCKOTO 00BEKTa, SIBICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATENbHO (POPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJibTaTam
NPOBENEHHOTO  HAOJMIOJIEHUs, UCCIIEIOBAaHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJYYEHHBIX PE3yJIbTaTOB, BBIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IIpOLlecCa, a TakKE BbBIABUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ nunpopmanueii:

BBISIBIIATH A€(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3IUYHBIX TUIOB, aHAJU3HPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MHGOPMAIMIO PA3TUYHBIX BHJIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (popMmax,
WUTIOCTPUPOBATH TpaUuECcKH;

OLICHUBATH HaJEKHOCTD uHbOopMauu 1o CaMOCTOATEIIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
Heas MU OOLIEHUSs, SICHO, TOYHO, I'PAMOTHO BBIPAKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHPOBATH MOJyYEHHBIN pE3yJIbTAaT;

B X0/e 00CYXJI€HUS 3a/1aBaTh BONPOCHI MO CYLIECTBY OOCYKIA€MOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pEILIEHHUs], COIMOCTABISATh CBOU CYXIEHUA C CYKICHHUSIMHU APYTMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jM4yMe€ U CXOICTBO MO3UILMN, B KOPPEKTHOU (opme
(bopMyIIMpoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaATh (opMar BBICTYIUIEHHS C YYETOM 3ajaad
MPE3EeHTALUU U OCOOEHHOCTEN ay TUuTOPHUH.

PerynsiTuBHBIC YHMBeEpCcaJbHbIe Y4eOHbIe NeliCTBUSA



Camoopranusanus:

COCTaBIISATH IJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pElIeHUs ¢
YYETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTHUPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(OpMAIUK.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIN HHTEJJIEKT:

BJIaJICTh ~ HABbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pesyibTaTa perieHus
MaTeMaTU4YECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJa4H,
BHOCHUTH KOPPEKTHUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIbCTB, JaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa 1EJIN U YCIOBUSAM, OOBIACHITH MIPUUUHBI
JIOCTHKEHUSI WIIM HEJIOCTHIKEHUST PE3YJIbTATOB JIEATENbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEILHOCTD:

MOHMMATh M MCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboThl TpU pEHICHUH YYEOHBIX 3a7a4, NPUHUMATh II€JIb COBMECTHOMU
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOrOBapuUBaThCs, OOCYXKIaTh MPOLIECC M Pe3yJbTaT pPadoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyHMHoBbIX Gopmax paboThl (00CyX AeHUS, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMb» W WHBIE), BBINOJIHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JPYTMMHU YJI€HAMH KOMAaH[bl, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICUCTBUS.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 10 kiacce oOyd4aromuics TOJYYHUT CIEIYIONIUE
MPEIMETHBIE PE3yJIbTAThl M0 OTACIBHBIM TeMaM pabodeil mporpaMMbl yueOHOTO
Kypca «Anredpa U Hauajga MaTeMaTUYECKOT0 aHATN3a»:

Yucaa v BBIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHSIMH: PAIMOHAIBHOE YHCIIO, OCCKOHEYHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATHLHOE YHCIO0, MHOXECTBA
pallMOHANIBHBIX U ICMCTBUTENIBHBIX YUCEN, MOIYJIb JEHCTBUTEIHHOTO YUCIIA;

MPUMEHSTh JIPOOM W TIPOLICHTHI ISl PElIeHUs MPUKIAIHBIX 3a7ad u3
PA3JIMYHBIX OTPACIIEN 3HAHUMN U PEATbHOU KU3HU;

MPUMEHSTH MPUOIKEHHBIC BBIYUCIICHUS, TTpaBUiIa OKPYTJICHUS, TPUKUIKY U
OLICHKY PE3yJIbTaTa BbIYMCIICHUI;



CBOOOZIHO OMEpUPOBATHh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIB30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
MPaKTUYECKUX 3a]1a4 U MPEACTABICHUS JaHHbBIX;

CBOOO/IHO OIEpUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HaTypalbHOMN
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CBOOOZIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapU(PM UHKCHa, IACCITHYHBIE U
HaTypaJIbHbIE JIOTaPUPMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHIEHC
YHUCIIOBOI'O apTyMEHTA;

ONEpUpPOBATh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

cBOOO/IHO OINEPUPOBATh MOHATUAMU: TOXKJECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIEC YPABHEHUS U YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIUYHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX yPaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OIEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHON NEepeMEHHOM,
MHOTOWIEH € UeNbIMH KO3(DQUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JIeJIeHMe MHOTOWIEHAa HA MHOTOYJIEH C OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIeHus 3a/1a4;

CBOOOJIHO ONEpUpOBATh TMOHATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUI CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 JJid BBIYMCIECHHS €ro 3HayeHwus,
OPUMEHATh ONPENEIUTENI JUIsl PELIEHUST CUCTEMbl JIMHEHWHBIX ypaBHEHUH,
MOJICJINPOBATh PEAJbHBIE CUTYallu! C TIOMOLIBIO CHCTEMBI JINHEWHBIX YpPaBHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IOMOIIBIO MAaTpUIl U OIpEACIIUTENEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJEPKAIINX CTETIEHU C
palMOHAIBHBIM [TOKa3aTeNIeM;

UCI0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jgorapu(pMUYECKUX BbIPAKEHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMHU: HPPALMOHANBHBIE, MOKAa3aTEJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHUS, HAXOAUTh UX PELICHHS C OMOILBIO PABHOCHIIbHBIX
NEPEXOJ0B HIIM OCYILECTBIISASA IPOBEPKY KOPHEH;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKre GopMyIIbl Uil TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKCHHIA;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMbIE (OpPMyJbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPAaBEHCTBA 1O YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajireopsl.

DOyHKUMH U TPapuKu:

CcBOOO/IHO ONEpPUPOBATh NOHATUAMU: (PYHKIHMSI, CIIOCOOBI 3a1aHusl (PYHKIMH,
B3aMMHO OOpaTHble (QYHKIUHM, KOMOO3umMs GyHKuuH, rpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBanus rpaduKoB PyHKIINIH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPENEICHUS U MHOKECTBO
3HaYeHUHN PyHKUNU, HYJIH PYHKIMH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSMU: YETHBIE W HEYETHbIE (DYHKIIHH,
NepUoINYEcKUe (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

CcBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTEHEHHAs] (PYHKIMS C HATypalbHBIM U
LeIbIM TOKa3zareneM, Ipapuk CTeNeHHOW (YHKUHMHU C HATypalbHbIM U LEJIbIM
nokasaresieM, rpauk KOpHsS N-OW CTENEeHH KakK (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHBIM I10Ka3aTeleM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U JPOOHO-JIMHEWHas
(GYHKIUH, BBITOJIHATE 3JIEMEHTAPHOE MCCIIEA0BAHNE U IIOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIs1 PEIICHUS
YPaBHEHHU;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJIeIeHNEe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpapuku (YyHKUMA I MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpPHU PEIICHUH 3aJlay U3 APYTUX YyYEOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpaXXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Hauana maTeMaTH4eCKOro aHajamu3a:

CBOOOJHO ONEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TIeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHbIA U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IPOTPECCUU Ul PEIIEHUs peajbHBIX 3a4ad MPUKIATHOTO
XapakrTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJIbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMHU: HENPEpPhIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINN;

cBOOOIHO OIEpHpOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMHU: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIMH, KacaTenbHas K rpaduky QyHKIUU;

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IByX (DyHKIUH, 3HATh IPOU3BOJIHBIC AIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3MUECKHI CMBICT MPOU3BOJHON IS
pelieHus 3aad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peasIbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHN 33]1a4 U3 IPYTUX yUYeOHBIX MPEAMETOB;

cBOOOMHO OIEpPHPOBATh TMOHATHUSMU: OIpENeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIbCTBO, PABHOCHIIBHEIC
ypaBHEHUS U HEPABEHCTBA.

K xoniy ob0yuenus B 11 kjacce oO0y4aromuics TOJYYHUT CIIEIYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hagalia MaTeMaTHUECKOTO aHaTN3ay:

Yucsaa v BBIYUCTCHUSA:

cBOOOIHO ONEpUpOBaTh TMOHATUSIMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHOKECTBA HATypaJbHBIX M IEJBIX YUCEN, MCIHOJb30BaTh MPU3HAKU JEIMMOCTU
nenbix yucen, HOJl n HOK naTypasbHBIX uncen s peleHus 3a1ad, NPUMEHSATh
anroput™m EBkina;

CBOOOMIHO OMEpHUpPOBATh IMOHATHEM OCTaTKa [0 MOMAYJIO, 3alHChIBATh
HATypaJibHbIC YMCIIA B PA3JIMYHBIX MIO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CcBOOOIHO OINEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUICEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepalii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJTHO OTMEPUPOBATH TOHATHSIMHU: HUPPAIMOHAIIBHBIE, MMOKa3aTeIbHBIC H
jJorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MIEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpHEW TMpHU pEUICHUU TPUTOHOMETPUUECKOTO
YPaBHEHUS;

CBOOO/IHO OMNEPUPOBATH MOHITHUEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXoaumble  (HOPMYJIBI TSI PEMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCHIIbHBIE CUCTEMbBI U CUCTEMBI-CIICCTBHS, HAXOAUTh PEUICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAUUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKUX YPAaBHCHUN U HEPABECHCTB;

peuarpb paloOHaJIbHbIE, VppalUOHAIBHBIE, II0KAa3aTeJbHbIE,
gorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coAepKalye MOIYJIA U apaMeTphl;

MPUMEHSIThH TpaduuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICNIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIPAKCHUSI, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBHUIO 3aJ]1a4H,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJEM C UCIOJIh30BaHUEM ammapara aireOphl,
MHTEPIPETUPOBATH NOJTYUYECHHBIN PE3YJIbTAT.

DOyHKUMH U TPapuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA,

CTPOUTH TEOMETpPUYECKUE oOpa3bl YypaBHEHUW U  HEPaBEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHITHAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
bynKmii;

NPUMEHITh (GYHKIMU JJI1 MOJEIUPOBAHUS W MCCJICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa maTeMaTH4eCKOr0 aHAJIU3A:

UCITIOJI30BATh MPOU3BOIHYIO JIJISl KCCIIeIOBaHUs (YHKIIMA HA MOHOTOHHOCTD
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMH HEMPEPHIBHON Ha
OTPE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO I HAXOXKICHHUS HAWIy4YUIEro pPELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKUX, 3aJadax, i
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHsS TIporecca, 3adaHHOro ¢GOopMysIod WU
rpadukom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEePBOOOpAa3HBIC AIEMEHTAPHBIX (YHKUMHA U BBIYHUCISATH
uHTerpan no popmyne Horotona-JleliOnua;

HaXOJUTh IUIOLIA/IN THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO MHTETpaa;

UMETh MpEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHnaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIE 3a7aud, B TOM YHUCIE COI[HAIBHO-DKOHOMUYECKOTO H
¢u3nvecKkoro xapakrepa, CpeJcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounuectBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapupie  Ipakruteckue o0pa3oBaTe/bHbIE
padoThI padoThbI pecypenI
MHOX€ECTBO 1€HCTBUTEIIBHBIX YHCEIL.
| MHorounensl. PaninoHnanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI IMHEHHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CrenenHas GyHKIHS C 2 |
LIEJIBIM ITOKA3aTeIeM
3 Apudmernueckuit KOpeHb N-0if CTENEHN. 15 |
WppanmonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkius. [TokasarensHble 10 |
yYpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 |
Jlorapumuueckne ypaBHEHUs
6 TpuronomeTpruyeckue BoIpaXkeHUs U 2 1
ypaBHEHHUS
ITocnenoBaTeaIbHOCTH U IIPOrPECCUH 10 1
HenpepriBabie pynkiuu. [Iponsoanas 20 1
9 [ToBTOpeHue, 060061IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 136 10 0




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoapirie  Ipaxruteckue o0pa3oBaTe/bHbIE
padoThI padoThbI pecypenr
| HccnenoBanne QyHKIHA ¢ TOMOIIBIO 2 !
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduku TPUTOHOMETPHUECKUX (DYHKITHHA. 14 1
TpuronomeTpuuecke HepaBeHCTBA
4 WppanmonanpHble, OKa3aTebHbIE U 24 |
norapuMUYECKHe HEPABCHCTBA
5 KommiekcHbie uucna 10 1
6 HarypanbHble u 1ienble ynucina 10 1
Cucremsl paluoHaAIbHBIX, HPPAIMOHAIBHBIX
7 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUI
8 3aza4yu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL 16 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
/i Tema ypoka Beero Kontpoabnbie IIpakTnyeckue 0B pPA30BATEIBHEIE
padoThbI padoThI pecypenI
| MHOXeCTBO, OTepaluy HaJ MHOKECTBaAaMU 1 |
HUX CBOICTBA
2 Huarpammesl Ditniepa-Benna 1
3 [IprMeHeHrne TeOpEeTUKO-MHOKECTBEHHOTO |
armapara i peueHus 3aaqy
Panmonansubie unciaa. OOBIKHOBEHHBIE U
4 JIECATUYHBIE IPOOU, TTPOLICHTHI, OECKOHEUYHBIE 1
NEPUOANYECKHE TPOOH
Panmonansubie unciaa. OOBIKHOBEHHBIE U
5 JECSITUUHBIE TPOOH, MPOLIEHTHI, OECKOHEYHbBIE 1
MePUOIUUECKHE IPOOH
6 [Tpumenenue apobeli U MPOICHTOB IS |
pelIeHs TPUKIaJAHbIX 3a7a4
7 [Ipumenenue qpoOei U IPOIEHTOB TSI |
pelIeHs TPUKIaJAHbIX 3a7a4
2 JleicTBuTenbHBIC YKcia. PaimonanbHbIC U 1
HPpAIMOHATILHBIE YHCIIA
9 ApudmeTrdeckue oneparuu C |
JIEMCTBUTEIIBHBIMH YK CIaMU
10 Monynb I€MCTBUTENBHOTO YUCIIA U €r0 |

CBOMCTBA




11

12

13

[TpuG>xE€HHBIC BEIYMCIICHUS], TPABUJIA
OKpYIJICHUS, IPUKUIKA U OLICHKA pe3yJibTaTa
BBIYUCIICHUN

OCHOBHBIE METOIbI PELLICHUS LENbIX U
JIpOOHO-PALIMOHAIBHBIX YPaBHEHUN U
HEPABEHCTB

OCHOBHBIC MCTOABI pCICHUA LCIIbIX U

JIpOOHO-PALIMOHANBHBIX YPaBHEHUN U
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

15

16

17

MHOrouseHsl OT OJTHON IIEPEMEHHOM.
Jlenenue MHOTOUYI€Ha HA MHOTOUJIEH C
ocratkoM. Teopema besy

MHorousieHsl ¢ HeIbIMU KO3 UITMEHTaMH.
Teopema Buera

Pemenne cucreM IMHENHBIX YpaBHEHUN

18

19

20

Pemenue cucrem JIMHENHBIX YpaBHEHUI

Marpuia cucTeMsl JINHEWHBIX YPaBHEHUI.
Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKUN CMBICIT M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

Onpenennurens MaTpULbl 2X2, €ro
TEOMETPUUYECKHUN CMBICIT 1 CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

21

[IpuMeHeHue onpeaenuTeNs Ui pelieHus
CHCTEMBI JINHEHHBIX YPaBHEHUU




22

23

Penenne nmpuknaaHeIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemmenue nmpukiaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUN

24

Kontponsnas pabora: "PanmonanbHbie
ypaBHEHHUs U HepaBeHCTBA. CrcTeMbl
JUHEHHBIX ypaBHEHUH"

25

26

27

ODyHKIHS, CIIOCOOBI 3a/1aHUs (YHKITUH.

B3anmuo o6patnbie pynkimn. Kommosumms

byHKIUH

I'paduk Pynkumuu. dnemMeHTapHbIC
npeoOpazoBanus rpadukoB QyHKIUN
OO6nactb ornpeaesieHus] © MHOYKECTBO
3HayeHud pyHkuuu. Hynm ¢pyHkuumu.
[TpomexyTKH 3HaK MOCTOSIHCTBA

28

UETHbie 1 HEUETHBIE PYHKITUU.
[lepnoanueckue Gpynkuuu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIHH

29

30

31

MakcuMyMbl 1 MUHUMYMBI (DYHKITHH.
HaunOospliiiee 1 HaMMEHBIIIEE 3HAYEHUE
GyHKIMH Ha IPOMEKYTKE

JluneliHasi, KBagpaTU4Has U JPOOHO-
AuHenHas QyHKIUH

SHGMCHTapHOG HCCIICIOBAHUEC U ITOCTPOCHUEC

rpaduKoB 3TUX QYHKIMH

32

SHGMCHTapHOG HCCIICIOBAHUEC U ITOCTPOCHUEC

rpaduKoOB ATUX QYHKIIHHA

33

Crenens ¢ OCJIBIM ITOKAa3aTCIICM. bunom




Hrrotona

Crenens ¢ LICJIBIM OKa3aTeneM. buaom

34 HeroTona

35 Crenennasi GyHKIUS C HATYpPAJIbHBIM U
1enbIM nokaszareneM. E€ cBoiicTBa u rpaduk

36 KoHntponbhas padora: "CreneHHas (GyHKIHSL.
E€ cBoiicTBa u rpadux"

37 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIICHU U €r0 CBOMCTBA

33 Apudmernuecknii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

39 [TpeoOpa3oBaHus YUCIIOBBIX BBIPAXKEHUH,
COZIEpKAIIMX CTENEHU U KOPHU

40 [IpeoGpa3oBaHMs YUCIOBBIX BbIPAXKEHHIH,
COZIepKAIIMX CTEIEHU U KOPHU

41 [Ipeo6pa3oBaHMs YUCIOBBIX BBIPAXKEHHH,
COJIepKAIIMX CTEIIEHU U KOPHU
HppanumonaneHele ypaBHeHUs1. OCHOBHBIE

42 METO/bI PEIIECHUS UPPALMOHAIBHBIX
YpaBHEHUHU
HppaunonaneHble ypaBHeHNs. OCHOBHBIE

43 METO/IbI PEIICHUS UPPALMOHAIBHBIX
YPaBHEHUNU
HppaunonanbHble ypaBHeHNs. OCHOBHBIE

44 METO/IbI PELIECHUS UPPALMOHAIBHBIX
ypaBHEHUU

45 PaBHOCWIIBHBIE ITEPEXOABI B PELICHUH

UppalMOHATILHBIX YPaBHEHHM




PaBHOCHIBEHEIC NNEPEX0bl B pCIICHUA

46 UPPALMOHATILHBIX YPaBHEHUN

47 PaBHOCHIIbHBIE TTEPEXOBI B PELICHUH
UPPALMOHATILHBIX YPaBHEHHIM

43 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUT
UPPALMOHATLHBIX YPaBHEHUN
CaoticTBa U rpaduK KOpHS n-Ol CTEIEHH KaK

49 (GYHKITUM 00paTHOM CTENEHU ¢ HATYpPaTbHBIM
[O0Ka3aTeieM
CaoticTBa U rpaduK KOpHSI n-Ol CTEHEHH KaK

50 GbyHKIIUM 00paTHOM CTENEHU C HATypaIbHBIM
MoKazaresiem
KonTtponpHast padora: "CBolicTBa 1 rpapuk

51 KOpHsI n-oi creneHy. MppannonanbHele
ypaBHeHHUA"

50 CrerneHb ¢ palluOHATIBLHBIM [TOKA3aTeNeM U e€
CBOMCTBA

53 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€
CBOMCTBA

54 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€
CBOMCTBa

55 [ToxazarenbHast pyHKLMS, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKINUN OIS
pelIeHus] ypaBHEHU I

57 Hcnonws3oBanue rpadpuka QyHKINN AJIs
peLICHUs ypaBHEHUI

58 ITokazarenbHble ypaBHEHUs. OCHOBHbBIE




MCTOJbI pCHICHUA ITOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ

[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

59 METO/IbI pEeIIEHUs T0KA3aTeNIbHBIX YPaBHEHUIH !
60 [loka3arenbHble ypaBHEeHUs1. OCHOBHbBIE |
METO/Ibl PEILICHNUS IOKA3aTENIbHbIX YPABHEHUN
61 Kontpoinbnas padora: "[lokazatenpHas |
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm umncna. CBoiicTBa jJorapudpma 1

63 Jlorapudwm yucna. CoiicTBa norapudpma 1

64 Jlorapudm umncna. CBoiicTBa jJorapudpma 1

65 JlecATHYHBIE U HATYpAIbHBIC JTOTapH (MBI 1

66 JecsaTuunble ¥ HATypaJlbHbIE TOTapU(PMBI 1

67 [Ipeo6pa3oBanue BbIpaxeHU, copepKaluX |
aorapudmsl

63 [TpeoOpa3oBanue BbIpaKEHUH, COAEPIKAIINX |
J0rapuQmbl

69 [Ipeo6pa3oBanue BbIpaxeHH, coaepKalux |
J0rapuQmbl

70 Jlorapudmuueckas pyHkuus, €€ cBOWCTBA U 1
rpaduk

71 Jlorapugmuueckas pyHKIus, €€ CBOUCTBA U |
rpadux

7 Hcnonws3oBanue rpadpuka QyHKINN AJIs 1
pelIeHUs] ypaBHEHUI

7 Hcnonws3oBanue rpadpuka QyHKINN AJIs |
peuIeHusl ypaBHEHUM

74 Jlorapugmuueckue ypaBHeHus1. OCHOBHBIC 1




METO/IbI PEIICHUs JOrapu(PMUUECKUX
YpaBHEHUU

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHUU
Jlorapugmuueckue ypaBHeHusi. OCHOBHBIC

76 METOBI pEIICHUS JIoTapu(HPMUIECKUX
ypaBHEHUU

77 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT
JOTapuPMHUECKUX YpaBHEHUI

73 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUN
Jorapu(pMHUUECKUX ypaBHEHUIN

79 KonTtponsHas padora: "Jlorapudpmuueckas
¢ynkuus. Jlorapupmuueckue ypaBHeHuUs"

20 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAaHTEHC
YHCIIOBOTO apTyMEHTa

31 CuHyc, KOCHHYC, TAHT'€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

2 APKCHHYC, apKKOCHHYC ¥ apKTaHTEHC
YHCIOBOTO apryMeHTa

23 APKCHHYC, apKKOCHHYC ¥ apKTaHTEHC
YHCIIOBOTO apTyMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

84 oTpeieIeHne TPUTOHOMETPHUECKUX (DYHKIMN
YHCIOBOTO apryMeHTa
TpuronomeTrpudeckast OKpy>KHOCTb,

85 oTpeieIeHue TPUTOHOMETPHUECKUX (DyHKIMH

YHUCJIOBOI'O apryMEHTa




86 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1

89 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

90 [Ipeobpa3oBaHue TPUrOHOMETPUUECKUX |
BBIpKEHU I

91 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAXKEHUM

9 [Ipeobpa3oBanye TPUrOHOMETPUUECKUX |
BBIpKEHU I

93 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX |
BBIpKEHU I

94 Pemenune TpuroHoMeTpuUECKUX ypaBHEHU N 1

95 Pemenne TpuroHoMeTpruUECKUX ypaBHEHUI 1

96 Pemenune TpuroHoMeTpUYECKUX ypaBHEHU I 1

97 Pemenne TpuroHOMeTpUYECKUX YpaBHEHUN 1

98 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

99 Pemenne TpuroHoMeTpuuecKUX ypaBHEHUI 1

100 Pemenne TpUroHOMeTpUUECKUX YpaBHEHUI 1
KonTponbnas pabota: "Tpuronomerpuyeckue

101 BBIPAKEHUS U TPUTOHOMETPUYECKUE 1
ypaBHEeHHUA"
[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS

102 ocienoBareiibHocTel. Meton 1
MaTeMaTUYeCKON UHTyKIIUU

103 MOHOTOHHBIE U OTPaHUYEHHbIE |

IMOCJICA0BAaTCIbHOCTHU. I/ICTOpI/Iﬂ aHajii3a




0OECKOHEUYHO MAaJIbIX

104 Apudmernueckast mporpeccus

105 ['eomeTpuyeckas nporpeccus

106 beckoneuHo yObIBarolIasi reoMeTpudecKas
porpeccus

107 CyMmmMma 6eckOHEYHO yObIBAIOIICH
FE€OMETPUUECKOMN MPOTrPECCUU

108 JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT.
Yucno e. Dopmyina CI0KHBIX IPOLEHTOB

109 JIMHENHBIN ¥ DKCIOHEHUMAIIBHBIN POCT.
Yucno e. Dopmyna cI0KHBIX IPOLEHTOB

110 Hcnonp30BaHue mporpeccuu A pereHus
peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

11 Konrtponsnas pabora: "[locinenoBarenbHoCcTH
U Iporpeccun”

112 HenpepriBHble QyHKIIMU U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMIOTOTHI IpaUKOB
byHKIMA

114 CaoiicTBa (DyHKIMI HENPEPHIBHBIX Ha
OTpE3Ke

115 CaoiicTBa QyHKIIUI HETIPEPHIBHBIX HA
OTpe3Ke

116 Meroza UHTEPBAJIOB Ul PELIEHUSI HEPABEHCTB

117 MeTto MHTEPBAJIOB JUJIsl PELIEHHSI HEPABEHCTB

118 Meroa MHTEPBAJIOB JUIsl pELIEHUST HEPABEHCTB

119 IIpuMeHeHre CBOMCTB HENPEPBIBHBIX

(byHKUMI 1715 pelieHus 3a1a4




[IprMeHeHre CBOMCTB HENPEPHIBHBIX

120
GYHKIUH 1S pereHust 3a1a4

121 [TepBas 1 BTOpas mpou3BOAHBIC (DYHKITUU

122 Onpenenenue, reOMETPUIECKUI CMBICI
MIPOU3BOAHON

123 Onpenenenne, GU3NIECKUN CMBICIT
MIPOU3BOIHOM

124 VYpaBHeHME KacaTeabHOU K rpaduky
byHKIIUN

125 VYpaBHeHMEe KacaTeabHOU K rpaduKy
byHKIIUN

126 [TpousBoHBIE IIeMEHTAPHBIX (PYHKINN

127 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIHIA

128 ITpon3BoaHast CyMMBI, TPOU3BENEHNUS,
YaCTHOTO ¥ KOMIO3UIIUU (HYyHKITUH

129 [IpousBonHas cyMMbl, IPOU3BEACHMUS,
YaCTHOTO ¥ KOMIO3UIIUU (HYyHKITUH

130 [IpousBonHas cyMMbl, TPOU3BEACHMUS,
YaCTHOTO M KOMIO3UIIUU (PYHKITUH

131 KonTtponbnas padora: "[IponszBoanas”

132 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIH
3HaHuil: "YpaBHEHH"

133 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHui: "OyHKIUN"

134 Wrorosast kKoHTpoJbHASA paboTa

135 Hrorosast koHTpOIbHAs paboTa

136 [ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3aIUS




‘ 3HaAHUHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 9acoB

Bcero

KoHnTpoJbHbie
padoThbI

IIpakTHYeckue
padoThI

DJIEeKTPOHHbIE
nugposeie
o0pa3oBaTejibHbIE

pecypchbl

[IpuMeHeHne MPON3BOIHOMN K UCCIIEN0BAHUIO
(GyHKIMH Ha MOHOTOHHOCTB M 9KCTPEMYMBI

IIpumeHneHne MpON3BOJHON K HCCIIEI0BAHUIO
(GyHKIMH HA MOHOTOHHOCTD M OKCTPEMYMBI

HpI/IMeHeHI/Ie HpOHSBOI{HOﬁ K UCCIICAO0OBAaHHUIO
(bYHKI_II/Iﬁ Ha MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpuMeHeHne MPON3BOIHOMN K UCCIIEN0BAHUIO
(GyHKIMI Ha MOHOTOHHOCTB M 3KCTPEMYMBbI

IIpumeHneHne MPON3BOJHON K HCCIIEI0BAHUIO
(GyHKIMI Ha MOHOTOHHOCTB M 3KCTPEMYMBbI
IIpumeHeHne MPON3BOIHON K HCCIIEI0BAHUIO
(GyHKIMH HAa MOHOTOHHOCTB M 9KCTPEMYMBI

Haxoxnenne HauboIbI11ero 1 HaUMEHbILIETO
3HAYEHUS HeNpPEepbIBHOM (PyHKIINK Ha
OTpE3KE

Haxoxnenne HauboIb111ero 1 HaUMEHbBILIETO
3HAYEHUS HeNPEepbIBHOM (PyHKIINK Ha
OTpe3Ke

Haxosxnenne HanOobIIero 1 HAUMEHbIIETO
3HA4YeHHUs1 HeTPEPhIBHOM (PyHKIMM Ha
OTpE3KE

10

HaXO)KI[CHI/Ie HanOOJIBIIECr0 ¥ HAUMEHBIIIETO




11

3HAYEHUS HEMPEPbIBHOM (PyHKIINU HA
OTpe3Ke

Haxoxnenue Haubo1b111ero 1 HaUMEHbBILIETO
3HAYEHUS HEMPEPbIBHOM (PyHKINU Ha
OTpe3Ke

12

Haxoxnenne HanOOoIbIIero 1 HAMMEHBIIETO
3HAYEHUS HEMPEPbIBHOM (PyHKIINK Ha
OTpe3Ke

13

14

15

16

17

[IpumeneHnne npou3BOTHOM ISl HAXO0XKACHUS
HAWJIy4YlIEro peleHUs B MPUKIAIHBIX
3a1auax

HpI/IMeHeHI/Ie HpOHSBOI[HOﬁ JJIA HAXOXKACHUA
HaWJIy4IICro pCHICHUA B IPUKIAIHBIX
3agadax

[Ipumenenne nponu3BOIHOM IS
ONPEACIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOopMYIION UiTu
rpaduxkom

[Ipumenenne nponu3BOIHOM IS
ONPEACIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITn
rpaduKoM

Komnozunus ¢pyHkuit

18
19

Komnozunus ¢pyHkuit

Komnozunus GyHkuumit

20

I'eomeTpuueckue oOpa3sl ypaBHEHUN Ha
KOOPJMHATHOM IIOCKOCTH

21

I'eomerpuueckue oOpas3bl ypaBHEHUN Ha




KOOp,I[PIHaTHOI;'I IIIIOCKOCTH

KontponsHas pabdora: "UccnenoBanue

22 (YHKIHHA ¢ TOMOIIBIO TPOU3BOTHOM"

3 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
1EpBOOOPA3HBIX

24 [TepBooOpazHbie 3eMeHTapHbIX QYHKIUH.
[IpaBuia HaX0XI€HUS IEPBOOOPAZHBIX

)5 [TepBooOpasHbIe 37IeMEHTAPHBIX (QYHKITUH.
[IpaBuia HaX0XIEHUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpu4eCKnuid CMBICI
UHTerpana

7 Boruncnenue onpenenéHHOro HHTerpasa mo
dbopmyne Hetotona-Jleitoamia

)3 Boruncnenue onpenenéHHOro uHTerpaia mno
dbopmyne Hetotona-Jleitouuia

79 [IpumeHeHne nHTerpana i HaX0XAeHUs
iouaiel MiIoCKux Guryp

30 IIpumeHeHne nHTErpana Juis HaxOXKACHUS
00BbEMOB reOMETPUYECKHX Tell

a1 [Ipumeps pemienuit AudpepeHnrnaIbHbIX
YpaBHEHUI

0 [Ipumeps pemiennit AudpepeHnnarbHbIX
YpaBHEHUI
MatemaTnueckoe MOJEINPOBAHUE PEATIBHBIX

33 MIPOIIECCOB ¢ MOMOIIBIO AU epeHInanbHbIX
ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u

uHTerpan”




Tpuronomerpuyeckue GyHKIIH, UX

35 . 1
CBOWCTBA U TpapuKu

36 Tpuronomerpuueckue GyHKINHU, UX |
CBOWCTBA U IrpauKu

37 Tpuronomerpuueckue GyHKINHU, UX 1
CBOWCTBA U TpapuKu

18 Tpuronomerpuueckue GyHKINU, UX |
CBOWCTBA U TpapuKu

39 Tpuronomerpuueckue GyHKINHU, UX |
CBOMWCTBA U IrpauKu
OTb60p KOpHEH TPUTOHOMETPHUICCKIX

40 YpaBHEHUH C TTOMOIIBIO 1
TPUTOHOMETPUUECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C TOMOILBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHUH C TIOMOIIBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

43 YPaBHEHUH C TIOMOIIBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH

44 Pemrenne TpuroHoMeTpU4ECKNX HEPABEHCTB 1

45 PeleHne TpUroHOMETPUYECKUX HEPABEHCTB 1

46 Pemrenne TpuroHoMeTpUUECKNX HEPABEHCTB 1

47 PemreHne TpUroHOMETPUYECKUX HEPABEHCTB 1

43 Kontponbras padota: "['padukn 1

TPUTOHOMETPHUYECKUX (DYHKIIUH.




TpuronomeTpuieckue HepaBeHCTBA"

OcHoBHBIC MCTO/JbI pCHICHUS MMOKAa3aTCIbHBIX

49
HEPaBEHCTB

50 OCHOBHBIE METOBI PEUICHUS TTOKA3aTEIIbHBIX
HEPABCHCTB

51 OcHOBHbIE METOBI PELICHUS TOKA3aTEIbHbBIX
HEPaBEHCTB

50 OCHOBHBIE METOBI PEIICHUS TTOKA3aTEIIBHBIX
HEPaBEHCTB

53 OCHOBHBIE METOBI PEIICHUS
norapuMUIECKUX HEPABEHCTB

54 OcHOBHBIE METOABI PELICHUS
norapuMHUYECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
norapuMUYECKUX HEPABEHCTB

56 OCHOBHBIE METOBI PEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

57 OcHOBHBIE METOBI PELICHUS
HppallMOHANILHBIX HEPABEHCTB

53 OCHOBHBIE METOBI PEIICHUS
HPPAIMOHAIILHBIX HEPABCHCTB

59 OCHOBHBIE METOBI PEIICHUS
HPPAIMOHAIILHBIX HEPABCHCTB

60 OCHOBHBIE METOBI PELICHUS
UppallMOHALHBIX HEPABEHCTB

61 I'padmueckue MeToabl pemeHus
UppalMOHATIBHBIX YpaBHEHUI

62 I'padmyeckue MeToabI perieHUs




63

UppalMOHATIBHBIX YpaBHEHUI

I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHBIX YPaBHCHUN

64

65

66

I'padmyeckue MeToabI pelieHUs
MOKa3aTeIbHBIX HEPABEHCTB
I'paduueckue METOIbI peLICHUS
JOrapu(pMHUUECKUX YPaBHECHHUI
I'padmyeckue MeToabI pemieHUs
JorapupMHUUECKUX HEPABEHCTB

67

68

69

I'padmyeckue MeToabI pemicHUs
norapuMUIECKUX HEPABEHCTB

I'paduueckue MeTo bl peLeHus
MOKa3aTeIbHbIX U JIOTapu(PMUUIECKUX
ypaBHEHUH

I'paduueckue MeTo bl peLIeHUs
MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX
ypaBHEHUH

70

I'padnueckue MeToabl pereHus
MIOKa3aTeIbHBIX U JOrapu(pMUUECKUX
HEPABEHCTB

71

72

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOrapu(PMHUUECKUX
HEPABEHCTB

KonrtponbHas padora: "UpparoHanbHele,
noKa3zaTeJbHbIe U Jorapudmudeckue
HepaBeHCTBA"

73

KomrnekcHeie urcna. Anrebpandeckas u
TpUTOHOMETpHYEcKast HOpPMBI 3arucu




KOMIIJICKCHOT'O 4YHCJia

KomiuiekcHble uncna. AnreOpanueckas u

74 TpUrOHOMETpHUecKasi (pOPMBI 3aucu
KOMIIJIEKCHOT'O YHUCIIa

75 Apudmernueckre onepanum ¢
KOMIUIEKCHBIMU YHCIIaMHU

76 Apudmernueckue onepanuu ¢
KOMIUIEKCHBIMU YHCIIaMU

77 N300parkeHre KOMIUIEKCHBIX YUCEN Ha
KOOPJAMHATHOM IUIOCKOCTH

78 N300parkeHre KOMIUIEKCHBIX YUCEI Ha
KOOPJAMHATHOW INIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii ctenenu us
KOMIIJIEKCHOTO YHUCIIa

20 ®opmyna Myaspa. Kopau n-oii ctenenu us
KOMIIJIEKCHOTO YHUCIIa
[IpumeHeHne KOMIUIEKCHBIX YUCEI IS

81 peuieHns GU3NYEeCKUX U T€OMETPUUECKUX
3a1a4

2 Konrtponsnas padora: "KomriuiekcHbie
gucia"

83 HarypainbHsle u niensie yucia

84 HarypanbHsle u niensie yucna

25 [IpumeHeHne MPU3HAKOB AE€TMMOCTH LIENIBIX
qucen

26 [IpuMeHEeHnE TPU3HAKOB AEITUMOCTH LENBIX
qHCcell

87 [IpuMmeneHne Npu3HAKOB AETUMOCTH LIENIBIX




yucen: HOJl u HOK

HpI/IMeHeHI/Ie MMPU3HAKOB ACIMMOCTH LCIIBIX

88 yucen: HOJl u HOK

89 HpI/IMeHeHI/Ie MMPU3HAKOB ACIMMOCTH LICJIBIX
4KCeJl: OCTaTKU 110 MOAYJIIO

90 [IpumeHeHne MPU3HAKOB AETUMOCTHU LENbIX
YHCell: OCTaTKU M0 MOIYIIIO
HpI/IMeHeHI/Ie IMPU3HAKOB ACIMMOCTH LECIIBIX

91 qrceln: aropuT™ EBkinia amns pemeHus
3a/1a4 B LIETIBIX YKCIaX

9 Kontposnbnas pabota: "Teopus 1enbix
yucen"
Cucrema v COBOKYITHOCTh YpaBHEHUI.

93 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIICACTBUA
Cucrema 1 COBOKYITHOCTh YPaBHEHUIA.

94 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEeJICTBHS

95 OcHOBHBIE MCTO/JIbI pCHICHUA CUCTEM U
COBOKYITHOCTEH pallMOHAIBHBIX YPABHEHUN
OcHOBHEBIE METOJbI pCHICHUSA CUCTEM U

96 COBOKYITHOCTEW MPpallMOHATIBHBIX
YpaBHEHUI

97 OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEH MOKa3aTeNbHBIX YPABHEHUIA

98 OcHOBHEBIE METOJbI pCHICHUSA CUCTEM U
COBOKYITHOCTEH IOKa3aTeIbHbIX YPABHECHUN

99 OCHOBHBIE METO/IbI PEHICHHS CUCTEM U




100

COBOKYITHOCTEH Jorapu(pMuuecKkux
YpaBHEHUN

OcCHOBHBIE METOBI PELICHUSI CUCTEM U
COBOKYITHOCTEH JorapupMuuecKkux
YpaBHEHU

101

[IpuMeHeHue cucTeM K pelieHuto
MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4 13
pa3IMYHbIX 00JacTel HAyKu U pealbHOMN
KU3HU, HHTEPIPETALUs TTOTyUYEeHHBIX
pE3yNIbTaTOB

102

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTH4YeCKHUX 3a/1a4 U 3a]1a4 U3
pa3nuyHbIX 001acTe HAYKH U peanbHOM
KU3HH, HHTEPIIPETALUS TIOJIyYEHHBIX
pe3yabTaToB

103

[IpumeHeHne HEPaBEHCTB K PELICHUIO
MaTeMaTHUYeCKUX 3ajad U 3a7a4 u3
pa3nuyHbIX 001acTel HAYKH U peanbHOM
KU3HU, UHTEPIIPETaLUs IOJyYEHHBIX
pe3yJIbTaToOB

104

Kontponbras pabora: "Cuctemsr
panMoHaIbHBIX, UPPALMOHATIBHBIX
MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX
ypaBHEeHUH"

105
106

PanvonaneHbIE ypaBHEHMS C MapaMeTpaMu

PanunoHannHBIC HCEpPAaBCHCTBA C MapaMEeTpaMu

107

PanmonaneHble cUCTEMBI C TapaMeTpaMu

108

HppauuoHaibHble ypaBHEHUS, HEPABECHCTBA

— | |




109

C mapameTpaMu

HppauunoHaibHble CUCTEMBI C ITApaMeTpaMu

110

111

IToka3aTenbHblE YpaBHEHUS, HEPABEHCTBA C
napameTpamu

IloxazaTenbHBIE CHCTEMEI C napamMeTpamMu

112

113

Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA
C mapameTpaMu

Jlorapudmuueckue CUCTEMBI C TapaMeTpaMu

114

TpuroHomeTpuuecKre ypaBHEHHUS C
rapameTpamu

115

116

TpuronomeTpruyeckue HEpaBEHCTBA C
napameTpamu

TpuroHomeTpru4YeCKUE CUCTEMBI C
napameTpamu

117

[TocTpoeHue u uccnenoBaHue
MaTeMaTUYECKUX MOJENEH pealbHbIX
CUTYalMi C IOMOILBIO YPAaBHEHUN C
rnapameTpamu

118

[TocTpoenue u uccnenoBaHue
MaTeMaTUYECKUX MOJENEH pealbHbIX
CUTYyallMil C MOMOIIBIO CUCTEM YPABHEHHI C
rnapameTpamu

119

[TocTpoenue u uccnenoBaHue
MaTeMaTUYECKUX MOJENEH peatbHbIX
CUTYyallMil C MOMOIIBIO CUCTEM YPaBHEHUH C
rnapaMeTpamu

120

Kontponbnas padota: "3agauu ¢
napamerpamu’




[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL

121
3HaHui: "YpaBHeHus"

122 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL
3HaHuii: "YpaBHeHus"

123 [ToBTrOpenue, 06001IEHNE, CUCTEMATH3AIUS
3HaHui: "YpaBHeHus. Cuctemsl ypaBHeHU"

124 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuii: "HepaBencrpa"

125 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuii: "HepaBeHncrna"

126 [ToBTOpenue, 0000IIEHNE, CHCTEMATH3AIUS
3HaHuii: "HepaBencrpa"

127 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "lIponsBoaHas u e€ npumeHneHue"

128 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "lIponsBoanas n e€ npumeHneHue"

129 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3 AT
3HaHuii: "[Ipon3Boanas u e€ npumeHeHue"

130 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "MHTerpan u ero npumeHeHue"

131 [ToBTOpeHmEe, 0600IIEHNE, CHCTEMATH3 AL
3HaHui: "OyHkun"

132 [ToBTOpeHME, 0000IIEHNE, CHCTEMATHU3AIIHS
3HaHui: "OyHKUN"

133 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "OyHkun"

134 HroroBast koHTpoIbHAs paboTa

135 HToroBasi KOHTpOJIbHASA paboTa




136 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3 AT

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10






YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* MartemaTrka. AnreOpa 1 Hayajia MaTeMaTUYecKoro ananusza, 10 kiacc/
Mep3snsik A.I'., Homuposckuii JI.A., [TonskoB B.M.; nox penaxkuueit
[Toponbckoro B.E., O61iecTBO ¢ OrpaHUYEeHHON OTBETCTBEHHOCTHIO
N3natensckuii ientp «t BEHTAHA-I'PA®y; AkiinoHepHoe 00111eCTBO
«3narensctBO «lIpocBemenne»

* Marematuka. Anredpa u Hayajga MaTeMaTUYECKOro aHanusa, 11 kmacc/
Mep3snsk A.I'., Homuposckuit JI.A., [lonskoB B.M.; nox penakuueit
[Toponwsckoro B.E., O6miecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
N3narensckuii ientp «K BEHTAHA-I'PA®y; AkiinoHepHoe 00111eCTBO

«I/IBIIaTCJII)CTBO «HpOCBCHICHI/Ie»

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA
http://mathnet.spb.ru/

http://www.problems.ru/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://resh.edu.ru/

https://www.yaklass.ru/

https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2
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