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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SBISIETCA
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMMe€ CpPeJHEro o0Iero oOpa3oBaHMs,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
U3YyYEHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hOpMUPYET
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4YaroluXcs Ha YpOBHE, HEOOXOIMMOM
JUIsL OCBOEHHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaroIiMecs OBIAJEBaOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (OopMyIupyeT CBOU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOro aHalu3a 3aKia/lbIBacT
OCHOBY Ul YCIEUIHOIO OBJAJCHUS 3aKOHAMU (U3MKHU, XUMUH, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIIET OPHEHTHUPOBATHCA B COBPEMEHHBIX HHU(POBBIX W KOMIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIOJNB30BaTh MX JJS JAlTbHEWIEro oOpa3oBaHUS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSMHU anreOpsl M MaTEeMaTHUYECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JOKa3bIBAThH
YTBEPXKACHHUS C TIOMOINBIO MHAYKIIMH U PAcCy’KIaTh JIEAYKTUBHO, MCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuenus yueOHoOro kypca «Ainrebpa m Hayaja MaTeMaTH4YE€CKOTO
aHanM3a» 00ydYaroIuecs MOMyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAlUH,
UHTEpPIIPETallud  TOJYYEHHBIX  pELIeHHMH, 3HAaKOMSTCSI C  IpUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B MpHUpOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyeOHblld Kypc 00J1aaeT 3HAYUTENbHBIM BOCIHUTATENIBbHBIM MOTEHIIHAIIOM,
KOTOPBI peanu3yercs Kak uepe3 y4eOHbId MaTepuaj, CHOCOOCTBYIOIINN
(GbOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NEeSATENIbHOCTH, TpeOyIolel MPOJOJKUTENbHON  KOHIEHTpAllMd BHHMMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH H OTBETCTBEHHOCTH 32 TIOJYYCHHBIN
pe3ysbTar.

B ocHoBe MeTomuku oOydeHHs] anreOpe W HavajlaM MaTeMaTHYeCKOTO
aHaJln3a JICKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYEHHUS.

B crpyktype yueOHOro kypca «Anredpa M Hadaja MaTeMaTHYECKOTO
aHallM3a» BBIICTIEHBI CICAYIONINE COJepKATeIIbHO-MEeTOANYecKre TuHuM: «Yncna
U BBIYUCIICHU», «DyHKIUU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHYeCKOro aHanusa», «MHoxkecTBa ©  Joruka». Bce ocHOBHbIE



COJEPKATENbHO-METOANUECKUE JIMHUM HU3Y4alOTCsl Ha MPOTSHDKEHUHM JABYX JIET
oOy4eHHs Ha YpPOBHE CpemHero oOmero o0pa3oBaHUs, €CTECTBEHHO JOTOJIHSS
JpyT JIpyra W MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIA KypC SBISIETCS HMHTETPAaTUBHBIM, IIOCKOJIBKY OOBEOUHSIET B cebde
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaroluecs OBJIAJEBAIOT BCE Ooliee
IMIMPOKUM MATEMAaTUICCKUM aIapaToM, Y HUX MOCJIEeI0BaTEIbHO (OPMUPYETCS U
COBEPIIICHCTBYETCS yYMEHHE CTPOUTh MAaTEMaTHYEeCKYI) MOJEIh pPEalbHOM
CUTYaIluH, PUMEHSITh 3HAHUS, MOJTYUYCHHBIE TIPYU U3YYCHUH y4eOHOTO Kypca, IS
peIlIeHUsI CaMOCTOSITENTFHO C(HOPMYITUPOBAHHON MAaTeMaTHYECKON 3aJau, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS» 3aBEpIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanus. Ha ypoBHe cpeiHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHUIO  HABBIKOB
palMoHATbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JelaThb NPUKUJIKY, BBIIOJHATH NPUOIMKEHHbIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBbIE BBIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYalOIIMMCSI MHOXKECTBAa HATYypalbHBIX, IENbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIbIX YHCEN, O0COOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalni, a TaKkKe
U3BJICYCHUE KOPHSA HATYPaJbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacCIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYKHOCTSMM MX MPUMEHEHUS ISl PEllieHUs] pazIUYHbIX 3ajad
dbopMupyeTcsi TpeaCTaBIeHNE O €IUHCTBE MATeMAaTUKH KaK HayKH W € POJiH B
MIOCTPOCHUU MOJIEJICH PEalbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

JIluaust «YpaBHEHHUS W HEPABEHCTBA» peajM3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHHUs, MOCKOJIbKY B KaXIIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIeHHE COOTBETCTBYIOIMX 3anad. B
pesynbprare 0OydJaromuecss OBIAAEBAIOT PAa3MYHBIMA METOAAMH  PEIICHUS
palMoHaNbHBIX, HPPAIMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
colepkammx mnapametpol. [lodydeHHbIE yMEHHS HIMPOKO HCHOJIb3YIOTCS MpPH
UCCIIeIOBaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHON, TPU PEIICHUH MPHUKIATHBIX



3a]a4 W 3a7]a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAaUMEHBIINX 3HAYCHUH ()YHKIIHH.
Jannast copepkarenbHas JTUHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmyrnaMm, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UPpPAIMOHATIBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps uszydeHuio aiareOpandeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB M HEPABEHCTB. AureOpa
npemyaraeT 3(PQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYecKass JHHUS «DYHKIUM U TpaduKu» TECHO
neperjieTaeTcs ¢ APYrMMH JIMHUSAMHU y4e0OHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHNs MaTepuana. M3yueHue creneHHou,
MOKAa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pelIeHUs 3a7a4 U3 APYruX y4eOHBIX
IIPEIMETOB U PEANBHON U3HHU TECHO CBS3aHO KaK ¢ MAaTEMaTUYECKUM aHAJIU30M,
TaKk U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. lIpu 3TOM OonblIoe BHMUMAaHHE
yaensercss (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (DOPMyJIaMU 3aBHCHUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBAaTh MOJYyYEHHbIE (PYHKIUU, CTPOUTH UX
rpaduku. Marepuan 3Toi coaep:KaTeTbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOM, Tpaduueckoid M ciaoBecHOW. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Havana MareMaTnyeckoro aHalin3a» MO3BOJISIET
CYILIECTBEHHO PaCIIMPUTh KPyr KaK MAaT€MAaTHYECKHUX, TAK M NPHUKJIAJHBIX 3a]ad,
JOCTYIIHBIX O0YyYarolmuMcs, TaK KaK y HUX MOSBISETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUS MaTeMaTHYECKUX MOJENEH peajJbHbIX CHUTyalWu,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaT€MaTH4€CKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHHI pacro3HABaTh IPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE W UCKyccTBe. OOyuaroniyecst y3HaIT O



BBIJIAIONINXCSI PEe3ysIbTaTaX, TOJYYCHHBIX B XOJI€¢ Pa3BUTHS MaTEMaTUKH Kak
HAyKU, U 00 UX aBTOpax.

CopeprkaTenbHO-METOAUYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBEIUHSIONMIMA BCE Pa3zeiibl
MaTeMaTUKH © e€ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe uenoe. [loaTomy BaxkHO 1aTh
BO3MOXKHOCTh OOy4arolmeMmycss IMOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJEAyeT IPU3HATH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4Jaromuxcsi, MO3BOJISIET UM CTPOUTH CBOM PACCYKIICHUS Ha OCHOBE JIOTHYECKHX
npaBui, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIUPOBAHUS, KOTOpPHIE MPHU3BAHbI
CIocOOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peatbHBIX
CUTYyaIllMi, WCCIACAOBAHMS 3THX MOJEJIEH C TOMOIIBIO afmapara ajireOpbl H
MaTEMaTH4YeCKOT0 aHajii3a, WHTEPIPETAMH TOJYyYCHHBIX pe3yiabTaToB. Takue
3aJIaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepral
y4eOHOTrO Kypca IIMPOKO HMCIOJIB3YeTCs I PEeIIeHHs NMPUKIaAHbIX 3anad. [lpu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaromiuecss  pa3BHBAIOT
HAOJFOMATEIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MpoOJieMy.
JlesTenbHOCTh MO (OPMUPOBAHWIO HABBIKOB PEIICHHS TMPUKIAAHBIX 3a7ad
OpraHU3yeTCs B MPOIIECCe U3YyUEHUs BCeX TeM y4eOHOTO Kypca « Anredpa 1 Hadasna
MaTeMaTUYECKOTO aHATN3a.

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



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yucaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATHYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. I[lpuMmeneHue npodel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUUHbIX OTpaciei 3HaHUM U PeaJTbHOM )KU3HMU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckre  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MOJIyJb
JeWCTBUTEIBLHOIO YHCIa U €ro cBoicTBa. [IpubnmxEéHHbIC BBIYMCICHUS, TTPaBUIIa
OKpYIJICHUS, MPUKHUJIKA U OLICHKA PE3yJIbTaTa BHIYUCICHUM.

Crenenb ¢ wmenasiM  nokazareneM. buHom HerooToHna. Hcnons3oBanue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajIbHON CTEIIEHH B €T0 CBOMCTBA.

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

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHblE W HATypaJIbHbIE
JorapupMsl.

CuHyc, KOCHMHYC, TAaHI€HC, KOTAHT€HC YHMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHUS-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PELICHUS 1ENbIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUMN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIEH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
ko3 dunmnentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAXKEHUM, COACPKAIIMX CTCIICHU M KOPHHU.

WppanmonaabHbie ypaBHEHHS. OcHOBHBIE METOJIbI penieHus
UppaImoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METOJTbI pEIICHHS

Jorapu(pMUYECKUX ypaBHEHHI.
OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyTIBL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN. PellleHre TpUroHoMeTpuYEeCKUX ypaBHEHUM.



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuiua CHUCTEMBI JIMHEHMHBIX
ypaBHeHMil. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCJIIECHUE €T0 3HAYEHHUS, NIPUMEHEHUE ONpPENEIUTENs s peleHus
CUCTEMbl JIMHEWHBIX ypaBHEHWM. PellleHHe NpHUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VccinegoBaHue MOCTPOEHHONM MOAENU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpriMeHeHHe ypaBHEHMII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3lIMyHbIX 00JIacTell HayKu U peasibHOMU
KU3HU.

DOYyHKIUHN U TPAPUKH

OyHkus, crnocoObl 3amanus (yHKIuMM. B3auMHO 0O0paTHblEe (YHKIMH.
Kommnosumms pynkiuii. I'paduk  QyHkimu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OOmacth ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKUIUMU. MaKCUMyMbl U MUHHUMYMBI
¢ysnkun. Hanbomnpliee 1 HauMeHblllee 3HaYeHHs] PYHKIIMHA Ha IPOMEXKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U I€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM cTeneHH Kak (GyHKIUU OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadpukoB GyHKUMIA 715 pelIeHUs] ypaBHEHUH.

TpuroHomeTpuyeckas OKPYKHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHCIOBOTO apryMEHTa.

@DOYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaim3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJaHWsl IIOCJIEAOBATENBLHOCTEH. MeTox
MaTeMaTU4ECKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. MCTOpHsST BO3HUKHOBEHHS MaT€MAaTHYECKOrO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneyHo yObIBaroias
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO yOBIBAIOILIEH reOMETPHUYECKON
MPOTrpeCCrr. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno €. @opmyia CI0KHBIX
NpoLeHTOB. Mcnonb30BaHWE MPOTPeccUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKJIATHOTO XapaKTepa.



HempepriBHble ¢GyHKIIMM W WX CBOWCTBA. TOuYkw paspbiBa. ACHUMOTOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble QyHKIUU. OnpeeneHne, FreoOMeTpUIECKU 1
buznyecKuil CMBIC MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBogubie  snmemeHTapHbix  ¢yHkmuil.  I[IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie u nensle yucia. IIpumeHeHne npru3HakoB ACIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkiauaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

Kommnekcuble uucia. AnreOpavdeckas M TpUTOHOMETpUYecKkas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeThdyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUMHATHOM IIOCKOCTH.
®opmyna Myapa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PEIICHHs] (PU3NUYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYNHOCTh YPaBHEHHH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbBHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHMM C  TMOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PellieHne TpUuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbI pPEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHNS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJZIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpaLMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHUM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TapaMETPaMU.



[Ipumenenne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OJYyUYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKu

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuueckue oOpa3bl ypaBHCHUH H
HEPaBEHCTB HAa KOOPJIMHATHOM ITIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMpPH PEUICHUU 3aady U3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHAJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxaenue  HauOOJbIIEr0 W HAUMEHBUIETO  3HAYEHUU
HEIMPEePbIBHON (DYHKIMU HA OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIyUIIero pelieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs Ipolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0oOpa3HbIX. I[lepBooOpasHbie
aneMeHTapHbIX QyHKIuUH. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

WNuTterpai. I'eomerpuuecknit CMBICII VHTErpala. Brruucnenue
omnpenenéHHoro uurerpaia mno ¢popmyie Hetorona-JleiOuuna.

[TpumeHeHrne MHTErpaja s HAXOXKICHHS IUIOWAAECH IJIOCKUX (GUryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEeHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOLECCOB € MOMOLIBI0 U depeHIanIbHbIX
YpPaBHEHUM.



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

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUHCKOro  OO0IIecTBa,  MPEJACTABICHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SIBJCHUH,
IpoLenyp TpakJaHCKOTo oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrMX HayKaxX, TEXHOJOTrusX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
MPUMEHEHUEM JOCTH)KEHUNW HAyKu U JEATEJbHOCThIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOUAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKoro BOCIUTAHUS:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHE 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE THTaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATUN U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HWHTEpeC K
pa3uuHbIM  cdepaMm  MPOodEeCCUOHAIBHOM  JIESITEIbHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccnrt W peann30BBIBATH COOCTBEHHBIC JKU3HCHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKoMy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HAa TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AaKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAaHHE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJIOOATBHOTO XapaKTepa dKOJOTUIECKUX MPOOIIeM, OpHUCHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpebl, IJIAaHUPOBAHME IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHMMaHUE
MaTeMaTHYECKOM HayKH KakK c(]epbl 4YeIoBEeUeCKOW MesATEebHOCTH, 3TaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HUCCIEIOBATEIbCKYIO JESATEIbHOCTh
WHJIMBUIYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHBIC YYeOHbIE 1eiiCTBUS

ba3oBble Jornueckue aeficTBUs:

BBISIBJISITh M XapaKTEpHU30BaTh CYIIECTBEHHbIE NPHU3HAKH MaTEMaTHYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHUH MEXIOy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TOHATHI, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiacCU(pUKALIUH,
OCHOBAaHMSI 17151 0000ILEHHS U CPABHEHHUSI, KPUTEPUU TPOBOJIMMOTO aHAIM3A;

BOCIIpUHUMATh,  (opMylIupoBaTh U  MOPeoOpPa3oBBIBaTh  CYXKACHHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IPOTUBOPEUHSI
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPXKICHUSX, MPEAsaratb KpUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTb BBIBOABI C KCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIFOUEHUH, YMO3AKIFOUEHHH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKIACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKIACHHUS U BBIBOJIbI;

BBIOMpATh CMOCO0 pelieHrus Yy4yeOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOojee MOAXONAUMH ¢  y4yéToM
CaMOCTOATENILHO BBIIEJIEHHBIX KPUTEPHUEB).



ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:

MCIIOJIB30BaTh BOMPOCHl KakK HCCIEI0BATEIbCKUA WHCTPYMEHT TO3HAHUS,
dbopMyIHUpOBaTh  BOMPOCH,  (PUKCHPYIONIUE  MPOTHUBOpEUYHE,  MpodIiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

MPOBOJAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIECIOBAHKE
10 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOTO 00BEKTa, SBICHHUS, TIpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXI1y 00bEeKTaMU, SIBJICHUSMU, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
NPOBENEHHOTO  HAOJIOJIEHUs, UCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MpoOllecca, a TaKXKE BbIIBUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBIABJIATh AeUIMTH MHPOPMAILINK, TaHHBIX, HEOOXOAUMBIX I OTBETA Ha
BOIIPOC U JIJISI PELICHUS 3a]1auu;

BBIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIOB H
dbopm npeacTaBICHUS;

CTPYKTYpHUpOBaTh WH(OpMAIINIO, MPEACTABISIThL €€ B pa3luyHbIX (dopmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU  OOLIEHUSs, SICHO, TOYHO, I'PAMOTHO BBIPAKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJauH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B Xo/€ 00CYXXJIeHUS 3a/1aBaTh BOMPOCHI MO CYILIECTBY OOCYKIAEMOU TEMBI,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEILIEHHUs], COIMOCTABISTh CBOU CYXIEHUA C CYKICHHUSIMHU APYTMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me€ M CXOACTBO MO3UILMUN, B KOPPEKTHOU (opme
(bopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAaThl PELICHUs 3a1a4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaATh (opMar BBICTYIUIEHHS C YYETOM 3ajaad
MPE3EeHTAlUU U OCOOEHHOCTEN ay IUuTOPHUHU.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA



Camoopranusanus:

COCTaBJISATH IJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
YYETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa perieHus
MaTeMaTU4YECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJa4H,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTATa IEJIH U YCIOBUSAM, OOBIACHITH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eAITEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboThl TpU pEHIeHUH YYEOHBIX 3a7a4, NPUHUMATh II€JIb COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYXIaTh MPOLECC M pe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyHMHoBBIX Gopmax paboThl (00Cyx)aeHUsI, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMbD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JPYTMMHU YJI€HAMH KOMAaH[bI, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICUCTBUS.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy o0yuenus B 10 kiacce oOy4aromuics TOJYYHUT CIIEIYIONIUE
MPEIMETHBIC PE3yJIbTAThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa U Hauaja MaTeMaTHYECKOT0 aHATN3a:

Yuciia ¥ BBIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHSIMH: PAIMOHAIBHOE YHCIIO, OCCKOHEYHAs
nepuoguyeckas JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHATIBHBIX U JEUCTBUTENBHBIX YUCEI, MOLYJIb JEUCTBUTEIILHOTO YHCIIA;

MPUMEHSTh JIpOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad u3
PA3JIMYHBIX OTPACIIEN 3HAHUMN U PEATBHOU KU3HU;

MPUMEHSTH MPUOIKEHHBIC BBIYMCIICHUS, TIpaBUiIa OKPYTIICHUS, TPUKUIKY U
OLICHKY PE€3yJbTaTa BEIYMCICHUM;



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPECTABICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHI€HC
YHUCJIOBOTO apryMEHTAa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, aQPKKOCHUHYC W aPKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPABHEHUS U YPABHEHHUS-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
pAlMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ] HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOO/IHO OIEpUpPOBaTh IMOHATHUSAMHU: MHOTOWIEH OT OJHOH INEepeMEHHOM,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

cBOOOIHO ONEpUpOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulpl 2 X 2 M €ro IeOMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYALlMU C MIOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIM C IIOMOIIBIO MaTpPULl U ONPEIEIUTEIIEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAKEHUH, COJEPKAIINX CTETIEHU C
palMOHAIILHBIM [T0KAa3aTelIeM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;

cBOOOJHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA POBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GopMyIIbl Il TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAMMBbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh pEallbHble CHUTyalldd Ha S3bIKEe anreOpbl, COCTaBIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBATh NOHATUAMHU: (PYHKILHS, CIIOCOOBI 3a/aHusl (PyHKLUH,
B3aMMHO oOOpaTHble (QYHKIUH, KoMMOo3umus ¢GyHKUuH, Trpaduk GyHKIUH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PyHKINHU, HYJIH PYHKIHMH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBaTh MOHATUSAMU: UETHBIE M HEYETHbIE (DYHKIIMH,
NepUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
LEeIbIM TIOKa3zareneM, rpapuk CTEeNeHHOW (YHKIHMH C HAaTypaJbHbBIM U IIEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi cTeneHH Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJIbHbIM I0OKa3aTeJeM;

ONEpUPOBATh TOHATUSAMU: JIMHEHWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BaHUE U MIOCTPOCHHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKAa3aTellbHAs U JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U rpauKH, HMCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHHUI;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIMIA YUCIOBOI'O apryMEHTa;

UCIOJIb30BaTh rpaduku (YyHKUMA JJI1  MCCIENOBAaHUA TPOLECCOB H
3aBUCUMOCTEH MpH pElIeHUH 3aJlay U3 APYrUX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Havana MmaTeMaTH4eCKOro aHAJIN3Aa:

CBOOOJHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHbIA U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IPOTPECCUM JJIA PELIEHUS PpEeajbHBbIX 3aJad IPUKIATHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMHU: HENPEpPhIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka QpyHKINK, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPBIBHBIX (PYHKIUH JJI PEIICHUS 3a/a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMHU: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIMHU, KacaTenbHas K rpaduky QyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO W KOMIIO3UIIUU
IByX (hYHKIUH, 3HATH IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3MUECKHI CMBICT MPOU3BOJHOM IS
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IPOLIECCOB U SIBJICHUH, IIPH PELICHUHU 33]1a4 U3 IPYTUX yUYE€OHBIX MPEAMETOB;

CcBOOOJHO OIEPHPOBATh MOHATHUSMHU: OIpPEACICHUE, TEOpeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIHLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obOyuenus B 11 kiacce oOy4aromuics TOJYYHUT CIEIYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hayajia MaTeMaTHYECKOTO aHATN3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOZIHO ONEpUPOBaTh TMOHATUSAMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHO’KECTBa HATypajbHBIX M LEJbIX YHCEN, UCIOJIb30BATh MPU3HAKH JAECITUMOCTU
uenbix yucen, HOJl n HOK naTypasbHBIX 4Mcen sl peleHus 3a1ad, NPUMEHSTh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B PA3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CcBOOOIHO ONEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUS U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PABHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJIATH OTOOpP KOpHEW MpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/IHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoaumble  (OPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUYECKUX YPABHEHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coAepKalye MOIYJIA U TapaMeTpPBhI;

MPUMEHSIThH TpauuecKkue METOIbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICNIMPOBATh peajbHbIE CHUTYyallMM Ha S3bIKE ainreOpbl, COCTABISATH
BBIDAKCHUSI, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3aJ]1a4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIIOJb30BaHUEM ammnapara aireOphl,
MHTEPIPETUPOBATH OJTYUYECHHBIN PE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB  Ha
KOOPJUHATHOM INIOCKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHSTHAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
bynKmii;

NPUMEHSITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOIIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJI30BATh MPOU3BOIHYIO JIJIST UCCIEOBAHUS (DYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMH HEMPEPHIBHOU Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO I HAXOXKICHHUS HAWIy4YLIEro pPELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUUAIBHO-DKOHOMUYECKHMX, 3aJadax, i
OTIpEJICTICHUs] CKOPOCTH W YCKOPEHHS Tpoliecca, 3aJaHHOro (OpMYJION WU
rpadukom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIIEMEHTAPHBIX (YHKUMNA U BBIYHUCISATH
uHTerpan no gopmyne Horotona-JleliOnuia;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpEJCTaBIIEHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIE COI[HAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne /it HaumeHoBaHue pa3iejioB U TeM Konu4yecrBo yacos DiexTponubie (LU(POBbIE)
NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE PeCypChl
MHOX€ECTBO NEUCTBUTEIBHBIX YHUCEIL.
1 MHorounensl. PaiioHanbHbIE YpaBHEHHUS 24
1 HepaBeHcTBa. CUCTEMBbI TMHEMHBIX
YpaBHEHU I
) Oynkuuu u rpapuku. CreneHHas 12
(GYHKIUS C LIETBIM [TOKa3aTeleM
3 Apudmerndeckuii KOpeHb N-0H CTENEHHU. 15
HppaunoHanbHble ypaBHEHUS
4 [TokazatenpHas pynkus. [lokazaTensHble 10
ypaBHEHHUS
5 Jlorapugmuueckas QyHKIUS. 18
Jlorapudmuueckue ypaBHEHUS
6 TpuronomeTpruyeckue BeIpaXXKeHUS U 99
YpaBHEHUS
7 [TocnenoBaTenbHOCTH U IPOTPECCUH 10
8 HenpepsiBabie pynkiuu. [Iponssonnas 20
9 [ToBTOpeHue, 0606meH1/vle, 5
CUCTeMaTH3alusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

JuaexkTpoHHbIe (HU(POBbHIE)

Ne i/
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
1 I/ICCJ'IC,I[OBaHI:IC GYHKIHHA ¢ TOMOIIIBIO 99
MIPOU3BOTHOM
2 ITepBooOpasHast 1 HHTETpaI 12
3 I'paduku TpUroHOMETPUYECKUX (DYHKITHIA. 14
TpuronomeTpuyecKre HepaBeHCTBA
4 HppanroHanbHbIe, MOKa3aTeIbHbIC U 24
norapu(MHIECKUE HEPABEHCTBA
KomruiekcHbie uncia 10
HarypanbHble U mensie yucia 10
CucTeMbl parioHaIbHBIX,
7 HUPPALMOHATILHBIX ITOKA3aTEIbHBIX U 12
norapu(pMHUECKUX YpaBHEHHHA
8 3amaun ¢ mapaMeTpamMu 16
9 [ToBTOpEHwme, 0606H16HI:IG, 16
CUCTEeMAaTH3aIHsl 3HAHHUHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosaunuyecTBo DJIeKTPOHHbIE
Ne Tema ypoka 4acoB uudgposbie
n/n oOpa3oBaTejibHbIE
Bcero
pecypcsbl
MHOXeCTBO, Onepanuy HajJ MHOKECTBAMH M UX CBOKMCTBA
Huarpammel Diinepa-Benna
[IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO armapara Jyisi pelieHus 3a1a4
4 Panmonanshbie yncia. OObIKHOBEHHBIC U IECATUYHBIE IPOOU, MPOIICHTHI, 0ECKOHEUHBIE 1
MepUOANYECKHe Ipoou
5 Panmonansubie unciia. OOBIKHOBEHHBIC U ICCATUYHBIC IPOOH, TIPOIICHTHI, 0ECKOHEUHBIC 1
MePUOANYECKHE 1podu
6 [Tpumenenue apobeii 1 IPOIEHTOB IS PEIICHUs TPUKIATHBIX 3a7a4 1
7 [Ipumenenue apodeii 1 NPOLEHTOB Ul PeIIeHUs TPUKIAIHBIX 3a7a4 1
8 JleicTBUTENBHBIE UKcia. PallnoHanbHble U UPPALIMOHATIBHBIE YHCIIa 1
9 Apudmernueckue orneparuu ¢ JeHCTBUTEILHBIMU YUCIIaMU 1
10 Moaynb A€HCTBUTEIBHOTO YUCIIA U €0 CBOMCTBA 1
1 [TpubnmxEHHBIE BRIYUCIICHUS, TIPaBUIIa OKPYTICHHS, IPUKUIKA U OLIEHKA pe3yabTaTa 1
BBIYMCIICHU I
12 OCHOBHBIE METO/IbI pEUICHHUS LIENbIX U JPOOHO-pAIMOHATBHBIX YPaBHEHUI H HEPABEHCTB
13 OcHOBHBIE METOBI PELICHUS IENBIX U APOOHO-PAIIMOHATILHBIX YPaBHEHUI U HEPABCHCTB
14 OCHOBHBIE METO/TBI PEUIECHHUS LETbIX U APOOHO-pAIMOHATBHBIX YPaBHEHUI 1 HEPABEHCTB
15 MHorousneHsl OT OJHOM nepeMeHHOM. JleieHre MHOTouJIeHa HA MHOTOWIEH C OCTaTKOM. 1

Teopema besy

16 MHorounens! ¢ nensiMu kodpdunrentamu. Teopema Buera 1




17

Pemrenne cucreM JTMHEHHBIX ypaBHEHUN

18 Pemenue cucreM TUHEHHBIX ypaBHEHUN

19 Matpuiia cucTeMbl JINHENHBIX ypaBHEHUH. OnpeaenuTesb MaTpULbl 2X2, €ro 1
reOMETPUUECKUI CMBICT U CBOMCTBA; BBIYMCICHHUE €TI0 3HAUCHUS

20 Ornpenenurens MaTPUILLI 2X2, €r0 TEOMETPUUYECKUN CMBICI U CBOWCTBA; BBIUUCICHUE €TI0 1
3HAYEHUs

21 IIpuMeHeHue onpeennuTeNs A pelleHUs] CUCTEMBbI JIMHEHHBIX ypaBHEHUH

22 Pemenue npukinaaHpixX 3aa4 ¢ MOMOILIBK CUCTEMbI JIMHEHHBIX YPaBHEHU

23 Perienue npukiagHbIX 3aau ¢ MOMOIIBIO CUCTEMbI IMHEHHBIX YPaBHEHUI

24 KonTponbhas padora: "PannoHnanbHble ypaBHEHUs U HepaBeHCTBA. CHCTEMBbI IMHEHHBIX 1
ypaBHeHU"

o5 @Oynk1us, crocoOsl 3ananust GyHkun. Bzanmuo o6patHbie pyHkunu. Komnosunus 1
byHKIUI

26 I'paduk pynkumuu. dnemeHTapHbie MpeodpazoBanus rpadukoB GpyHKIUN 1

97 Ob6mnacTh ornpenenaeHuss 1 MHOXKeCTBO 3HaueHU! pyHkumu. Hymu @ynkunu. [IpomexyTku 1
3HAaK MMOCTOSTHCTBA

28 Yéruble 1 HeuéTHbIe pyHKUMU. [lepuoanyeckue pyHkmu. [IpomMexyTku MOHOTOHHOCTH 1
byHKIII

29 MaxkcumyMbl 1 MUHUMYMBI QyHKIMH. Hanbomnbiee 1 HauMeHblee 3HaueHne QyHKIUN 1
Ha MPOMEXYTKE

30 JIuHeiiHast, KBapaTUYHAs ¥ TPOOHO-THHEWHAS QYHKINU 1

31 DeMeHTapHOe Ucciel0BaHue U MTOCTPOeHUE rpauKoB 3TUX (QYHKIMHA 1

32 DneMeHTapHOe UCCIIeIOBaHUE U IIOCTPOCHUE TPaUKOB ITUX (DYHKITHIA 1

33 Crenens ¢ nenslM nokasareiaeMm. bunom Herotona 1

34 CreneHsb ¢ LIeJIBIM IToKasaTeneM. buaom HrroTona 1

35 CrenenHast GyHKIUS C HATYpaJbHBIM U LIEJbIM Noka3aTeneM. E€ cBoiicTBa u rpadux 1

36 KonTponbHas padota: "Crenennas ¢pyHknus. E€ cBoiicTBa u rpaduk" 1




37 Apudmernieckuil KOpeHb HaTypaJIbHOW CTETIEHU U €r0 CBOMCTBA 1

38 Apudmerndeckuii KOpeHb HaTYpaIbHOM CTETICHH M €T0 CBOMCTBA 1

39 [TpeoOpa3oBaHus YUCIOBBIX BHIPAKECHUHN, COICPIKAIINX CTEIICHU U KOPHH 1

40 [TpeoOpa3oBaHus YUCIOBBIX BHIPAKECHUHN, COICPIKAIINX CTEIICHU U KOPHH 1

41 [IpeoOpazoBaHus YMCIOBBIX BRIPAKCHHUH, COIEP)KAIIMUX CTENIEHN U KOPHU 1

42 WppaumonansHbie ypaBHeHUsI. OCHOBHBIE METOBI PEIICHUS HPPALMOHATBHBIX 1
YpaBHEHUU

43 WppaunoHnansHble ypaBHeHUs. OCHOBHbIE METObI PEIIEHUS] UPPALMOHATBHBIX 1
ypaBHEHUH

42 WppaumonansHbie ypaBHeHUs1. OCHOBHBIE METOIbI PELICHUS HPPAMOHATIBHBIX 1
ypaBHEHUH

45 PaBHOCHIIBHBIE IEPEXOBI B PELIEHUN UPPALMOHAIBHBIX YPaBHEHUN 1

46 PaBHOCHIIbHBIE ITEPEXOIbl B PEILIEHUH HPPALMOHAIBHBIX YPaBHEHUH 1

47 PaBHOCHIIBHBIE IEPEXOBI B PELIEHUN UPPALMOHAIBHBIX YPaBHEHUN 1

48 PaBHOCHIIbHBIE NTEPEXOIbl B PEILICHUH HPPALIMOHAIBHBIX YPaBHEHHUH 1

49 CaoiicTBa 1 rpa@uK KOpHsI N-Oi CTENEeHH Kak QYHKIMH 0OpaTHOU CTENEHH C 1
HATypaJIbHBIM ITOKa3aTelieM

50 CaoiicTBa 1 rpaduk KOpHA N-0if cTeneHn Kak (yHKIUN OOpaTHON CTENEHH € 1
HaTypaJbHBIM ITOKa3aTesleM

51 KonrtponbHas padora: "CpolicTBa 1 rpaduk KopHs N-oif crenenu. UppaunonaabHble 1
ypaBHeHus"

52 Cremnens ¢ palliOHAIBHBIM MTOKa3aTeIeM U €€ CBOMCTBA 1

53 CreneHb ¢ pallMOHAJILHBIM TIOKa3aTeleM U e€ CBOHWCTBa 1

54 CremneHs ¢ palliOHAIBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1

55 IToka3zarenbHast QyHKIM, €€ cBOicTBa U rpaduk 1

56 Hcnonbp3oBanue rpaduka QyHKINUN I pelIeHUs] ypaBHEHUI 1

57 Hcnonb3oBanue rpaduka GyHKIMU A1 pEIIeHUs] ypaBHEHUH 1




58 ITokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELIEHMSI I0KA3aTEIbHBIX YPaBHEHUI 1
59 [TokazarenbHbie ypaBHeHUSI. OCHOBHBIE METO/IbI PEUICHHSI TOKA3aTebHBIX YPaBHEHUI 1
60 ITokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELIEHMSI I0KA3aTEIbHBIX YPaBHEHUI 1
61 Konrponsnas padora: "[loka3atensHast Gpynkius. [TokazarenbHble ypaBHEeHUS" 1
62 Jlorapudwm yucna. CoiicTsa jorapudpma 1
63 Jlorapudwm uucna. CpoiicTa iorapupma 1
64 Jlorapudwm yucna. CoiicTsa jorapudpma 1
65 JlecsiTuuHBIE U HATYypaJibHbIE JIOTapUPMBbI 1
66 JlecsiTuuHBIE U HATYpaJlbHbIE TOTapU(PMBbI 1
67 [IpeoOpazoBaHme BEIpaXEHUH, COACPIKAIIUX JTOTAPHPMBI 1
68 [IpeobOpaszoBanue BeIpaKEHUM, COIEpKAIIUX JOTaprUPMbI 1
69 [IpeoOpazoBaHme BEIpaXEHUH, COACPIKAIIUX JTOTAPHPMBI 1
70 Jlorapudmuueckas pyHkuus, e€ cBOUCTBA U rpaduK 1
71 Jlorapudmuueckas GyHKIus, €€ CBOWCTBA U TpauK 1
72 Hcnonb3oBanue rpaduka GyHKIMU I peLIeHUs] ypaBHEHUH 1
73 Wcnonb3oBanue rpaduka QyHKINUN AJi pELIEHUs] ypaBHEHUI 1
74 Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE METObI PEIICHHS JIOTapUPMUUECKUX 1
ypaBHEHHH
75 Jlorapudpmuueckue ypaBHeHUs1. OCHOBHBIE METO/BI pEIIEHUS JIorapu(PMUUIECKUX 1
ypaBHEHUH
76 Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE METObI PEIICHHUS JIOTApUPMUIECKUX 1
ypaBHEHHH
77 PaBHOCHIIbHBIE TTEPEXO/Ibl B pEIIEHUH JIoTapu(MUUECKUX YpaBHEHHH 1
78 PaBHOCHIIbHBIE TEPEXO/IbI B PEIIEHUH JOTrapU(PMUUECKUX YpaBHEHUN 1
79 KonTponbnas pabora: "Jlorapudpmuueckas ¢pynkuus. Jlorapupmudeckue ypaBHeHUs" 1
80 Cunyc, KOCHHYC, TAHT'€HC M KOTaHT€HC YMCIOBOTO apryMeHTa 1




81

CI/IHYC, KOCHHYC, TAHI'CHC U KOTAHI'CHC YUCJIOBOI'0 apryMCcHTa

82 ApKCUHYC, apKKOCHHYC ¥ apKTaHT€HC YHCIIOBOTO apryMeHTa
83 ApKcHHYC, apKKOCHHYC U apKTaHTE€HC YHUCIIOBOTO apryMEHTa
84 Tpuronomerpudeckas OKpy>KHOCTb, OIPEEICHIE TPUTOHOMETPUYECKIX (PYHKIUI 1
YHCIIOBOTO apryMeHTa
85 TpuronomeTpuueckast OKpyKHOCTb, OIPE/ICIICHIE TPUTOHOMETPUIECKUX (QYHKIHN 1
YHCIIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYITBI 1
87 OCHOBHBIE TPUTOHOMETPUYECKHE POPMYITBI 1
88 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYITBI 1
89 OCHOBHBIE TPUTOHOMETPUYECKHE POPMYITBI 1
90 [Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKCHUN 1
91 [IpeoOpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKECHUH 1
92 [IpeobpazoBaHye TPUTOHOMETPUUICCKUX BBIPAKCHUM 1
93 [IpeoOpazoBaHre TPUTOHOMETPUUYECKUX BBIPAKECHUN 1
94 Pemenne TpUroHoMETpUYECKUX YpaBHEHUN 1
95 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUN 1
96 Pemenne TpUroHoMETpUYECKUX YpaBHEHUN 1
97 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUN 1
98 Pemenne TpUroHoOMeTpUYECKUX ypaBHEHUI 1
99 Perrenne TpUroHOMETPHUUECKUX ypaBHEHHUN 1
100 Pemenne TpUroHoMETpUUECKUX YpaBHEHUN 1
101 KonTponbnas pabora: "TpuroHoMerpuueckre BbIpaXXeHHUs] © TPUTOHOMETPHUECKHE 1
ypaBHeHuUs"
102 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH. MeTox 1

MaTeMaTUYECKON WHITYKIINU




MOHOTOHHBIC U OrpaHUYCHHBIC ITOCIICAO0BATCIBHOCTH. I/ICTOpI/IH aHajn3a OCCKOHEYHO

103 1
MaJlbIX

104 Apudmernueckas Iporpeccust 1
105 I'eomerpuueckas nmporpeccus 1
106 beckoneyHo yObIBaromasi reoMeTpuiecKas mporpecCHsi 1
107 CyMMa GecKOHEUYHO YOBIBAIOIIEH T€OMETPUUYECKON TPOTPECCHH 1
108 JIMHENWHBIN U 3KCIIOHEHIMANBHBIN pocT. Uucio e. Dopmyiia CI0KHBIX IPOLEHTOB 1
109 JluHelHbIl U 3KCIIOHEHIMANBHBIN pocT. Yucrno e. PopMyiia CI0KHBIX POLIEHTOB 1
110 Hcnosb30Banne mporpeccuu i pelIeHHs peaibHbIX 3a7a4 IPUKIIAITHOTO XapaKTepa 1
111 Kontponbnas padota: "[locinenoBareabHOCTH U Iporpeccun” 1
112 HenpepbiBHBIE QYHKINN U X CBOMCTBA 1
113 Touka pa3pbiBa. AcUMNTOTHI TpauKoB pyHKINN 1
114 CBoiicTBa (yHKIMIA HETIPEPBIBHBIX HAa OTPE3KE 1
115 CaoiicTBa (yHKIMIT HETIPEPHIBHBIX HA OTPE3Ke 1
116 MeTtoa MHTEpPBAJIOB [UIsl PEIIEHNS HEPABEHCTB 1
117 Meroa MHTEPBAJIOB JUIsl PELICHUS] HEPABEHCTB 1
118 MeTto MHTEpPBAJIOB [UIsl PEIICHNS HEPABEHCTB 1
119 [IpumeHneHue cBOMCTB HENPEPHIBHBIX (YHKIUH /7S peLeHUs 3a/1a4 1
120 [TpuMeHeHMe CBONWCTB HEMIPEPBIBHBIX (DYHKLNHN ISl pelleHHs 3a1a4 1
121 [lepBas u BTOpasi Npou3BOAHbBIE PYHKIINH 1
122 Onpenenenne, reOMETPUIECKUI CMBICI TPOU3BOIHOM 1
123 Onpenenenne, GU3MYECKUN CMBICIT POU3BOTHOM 1
124 VYpaBHeHHe KacaTenbHOU K TpapuKy GyHKINN 1
125 VYpaBHeHHe KacaTeabHOU K rpaduky QpyHKUINN 1
126 [Tpon3BoiHBIE NIEMEHTAPHBIX (PYHKIUI 1

1

127 [Ipou3BoiHbIE AEMEHTAPHBIX (PYHKINH




128 [Tpou3BoaHasi CyMMBI, IPOU3BEICHHS, YACTHOT'O M KOMIO3HLINU (QYHKIUH 1
129 [Ipou3BoHAs CyMMBI, IPOU3BEACHHS, YACTHOTO M KOMITO3UIIMK (PYHKITUI 1
130 [TpousBoiHAS CYMMBI, POU3BEACHHSI, YACTHOTO M KOMITO3UIIUU (DYHKIIUH 1
131 KonTponbnas pabora: "[IpousBonnas” 1
132 IToBTOpEeHuEe, 0000IIEHNEe, CUCTEMATH3AIMs 3HaHU: "YpaBHEeHUS " 1
133 [ToBTOpeHme, 06001mEeHne, cucTeMaTu3anus 3Hanui: "Oyukimn" 1
134 Hrorosas koHTpobHas paboTa 1
135 Hrorosas koHTpoOJIbHAsT paboTa 1
136 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUH 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




11 KJIACC

KosnyecTtBO  JJIeKTPOHHbBIE
4acoB udposbie
n/n Tewa ypoka :)16[()1;I;OB3TCJILHLI€
Beero pecypchl
1 [IpuMeHeHne MPOM3BOTHOM K UCCIIETIOBAaHHUIO (DYHKIIMA HA MOHOTOHHOCTb U DKCTPEMYMBI 1
2 [IpuMeHeHne MPOM3BOTHON K UCCIIEIOBaHUIO (DYHKIIMA HA MOHOTOHHOCTb U DKCTPEMYMBI 1
3 [IpuMeHeHne MPON3BOTHOM K UCCIICIOBAaHHIO (DYHKIIMA HA MOHOTOHHOCTb U DKCTPEMYMBI 1
4 [IpuMeHeHne MPOM3BOTHOM K UCCIIEIOBAaHHUIO (DYHKIIMA HA MOHOTOHHOCTb U DKCTPEMYMBI 1
5 [IpuMeHeHne MPOM3BOTHOM K UCCIIEIOBaHUIO (DYHKIIMA HA MOHOTOHHOCTb U DKCTPEMYMBI 1
6 [TpumeneHre MPON3BOTHON K UCCIIETOBAHHIO (PYHKIMIT HA MOHOTOHHOCTb M 9KCTPEMYMBI 1
7 Haxoxaerne HanOoIbIIero 1 HAMMEHBIIETO 3HAYCHHSI HETIPEPHIBHOW (DYHKIIMK Ha OTpe3Ke 1
8 Haxoxaerne HauOoIbIIero 1 HAMMEHBIIETO 3HAYCHHSI HETIPEPHIBHOW (DYHKIIMK Ha OTpE3Ke 1
9 Haxoxaerne HauOoIbIIero 1 HAMMEHBIIETO 3HAYCHHSI HETIPEPBIBHOW (DYHKIIMK Ha OTpe3Ke 1
10 Haxoxaerrne HauOoIbIIero 1 HAMMEHBIIETO 3HAYCHHSI HETIPEPHIBHOW (DYHKIIMK Ha OTpe3Ke 1
11 Haxosxnienne HanOoIbIIIero 1 HAMMEHBIIETO 3HAYEHUsI HETIPEPBHIBHON (DYHKITMHM Ha OTpPE3Ke 1
12 Haxoxnenre HauboIbIIero 1 HaMMEHbIIEro 3HaYeHHsI HeTIPEPhIBHOM (DYHKIIMK Ha OTpe3Ke 1
13 [TprMeHeHre TPOU3BOTHOM I HAXO0XKACHUS HAWTYYILIEro PelIeHUs B MPUKIAIHBIX 3a/1a4ax 1
14 [TpumeHeHne TPOU3BOTHON IS HAXO0XKACHHS HAWTYYILEro PEelIeHUs B PUKIIATHBIX 3a7a9ax 1
15 [IpuMeHeHre MPOU3BOIHOM JIJIsl ONPEEeHUsI CKOPOCTU U YCKOPEHUS MpoLecca, 3aJaHHOTO 1
dbopmyIoit wim rpagukoM
16 [IpuMeHeHnne Mpou3BOIHOM IJIs OTIPEIeTIEHUs CKOPOCTH M YCKOPEHUS TTPoIiecca, 3aIaHHOTO 1
dbopmynoii unu rpadpukom
17 Kommo3zurust hyHKImiz 1
18 Kommo3zwurust ¢hyHKImiz 1
19 Kommo3zwurust ¢hyHKImiz 1
20 ['eomeTpryeckue 00pa3sl ypaBHEHUH Ha KOOPIMHATHOM TJIOCKOCTH 1
21 ["'eomeTpuyeckue 00pa3bl ypaBHEHUH HA KOOPJIMHATHOMN TIJIOCKOCTH 1
22 KonTponbHas padora: "HccnenoBanue GyHKIHMA ¢ TOMOIIBIO TIPOU3BOIHOMN" 1




23 [TepBoOOpa3Hasi, OCHOBHOE CBOWCTBO MEPBOOOPA3HBIX 1
24 [lepBooOpasuble aneMeHTapHBIX QyHKIHA. [IpaBuia HaxoXaeHNs: IEpBOOOPA3HBIX 1
25 [lepBooOpa3ubie aneMeHTapHbIX QyHKIMIA. [IpaBria HaXoXIeHHs TEPBOOOPA3HBIX 1
26 Wurerpan. ['eomeTpruueckuii cMpICa UHTETpajia 1
27 Brrancnenue onpenenéaroro uaterpaia mno gpopmyne Herotona-Jleitbuuia 1
28 Brruucnenue onpeaenéHaoro uarerpaia mno dhopmyie Hetorona-Jleiioauma 1
29 [IpumMeHeHne HHTerpalia JUIsl HaXO0XACHUS TUIOMAACH TUIOCKUX (uryp 1
30 [IpumeHeHne HHTErpalia JUisl HaXO0XIACHHUS 00bEMOB T€OMETPUUCCKUX TEI 1
31 [Tpumepsl pemennii nuddepeHIMaTbHbIX YPaBHECHUI 1
32 [Tpumepsl pemennii nuddepeHIMaTbHbIX YPaBHECHUH 1
33 MaTeMaTI/IquCKoe MOJIETTUPOBaHUE PeaTbHBIX MPOILIECCOB C MOMOIIBI0 U hepeHIIMaTBEHBIX 1
ypaBHEHHIA
34 KoHnTtposbHas padota: "[lepBooOpasznas u uHTETpan" 1
35 Tpuronomerpudeckue GyHKIHUH, UX CBOMCTBA M TpadUKu 1
36 Tpuronomerpudeckue GyHKIUH, UX CBOMCTBA M TpadUKu 1
37 Tpuronomerpudeckue GyHKIUH, UX CBOMCTBA M TpaduKu 1
38 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U TpaduKH 1
39 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U TpaduKH 1
40 OT60p KOpHEN TPUTOHOMETPUUECKUX YPAaBHEHUH C MOMOIIBI0 TPUTOHOMETPUUECKOMN 1
OKPY’KHOCTH
41 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TOMOILBIO TPUTOHOMETPUYECKOM 1
OKPY>KHOCTH
42 OT60p KOpHEN TPUTOHOMETPUUECKUX YPABHEHUH C TOMOIBIO TPUTOHOMETPUUECKOMN 1
OKPY’KHOCTH
43 OT160p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TOMOIIBIO TPUTOHOMETPUYECKOM 1
OKPY>KHOCTH
44 Pemienne TpuroHOMeTpU4YECKUX HEPABEHCTB 1
45 Pemenune TpuroHoMeTpuUECKNX HEPABEHCTB 1
46 Pemenune TpuroHoMeTpuUECKNX HEPABEHCTB 1
47 Pelienne TpuroHOMeTpUYECKUX HEPABEHCTB 1




KonTtponsnas padora: "I'paduku TpuroHomeTpudeckux GyHKIui. TpuronoMerpuieckue

48 " 1
HEpPaBEHCTBA
49 OCHOBHBIE METO/IbI PEIIEHUS I0KA3aTEIbHBIX HEPABEHCTB 1
50 OCHOBHBIE METO/IbI PEIIEHUS I0KA3aTEIbHBIX HEPABEHCTB 1
51 OCHOBHBIE METO/IbI PEIIEHUS I0KA3aTEIbHBIX HEPABEHCTB 1
52 OCHOBHBIE METO/IbI PEIIEHUS I0KA3aTEIIbHBIX HEPABEHCTB 1
53 OCHOBHBIE METO/IbI pelIeHUs JIorapu(hMUIECKUX HEPABEHCTB 1
54 OCHOBHBIE METO/IbI pelIeHUs JIoTapu(hMUIECKUX HEPABEHCTB 1
55 OCHOBHBIEC METO/IbI peIICHUS JIOTapU(PMUIECKUX HEPABEHCTB 1
56 OCHOBHBIE METO/IbI pelIeHUs JIorapu(hMUIECKUX HEPABEHCTB 1
S7 OcHOBHBIE METO/IbI PELLIEHUSI UPPALIMOHATIbHBIX HEPABEHCTB 1
58 OCHOBHBIEC METO/IbI PEIICHUS] HPPATMOHAIBHBIX HEPABEHCTB 1
59 OCHOBHBIE METO/IbI pelIEHUs] UPPALMOHAIBHBIX HEPABEHCTB 1
60 OCHOBHBIE METO/1bI pEeLIEHUS] UPPALMOHAIBHBIX HEPABEHCTB 1
61 ['papraeckue METOIBI pelIeHUs UPPAITMOHAIBHBIX YPaBHCHUM 1
62 ['papraeckue METOIbI pelIeHUs UPPAITMOHAIBHBIX YPaBHCHUM 1
63 ['padrueckue MeToIbl pelIeHNs oKa3aTeabHbIX YpaBHEHUN 1
64 ['paduueckue MeTO/ bl PELIeHUs TOKAa3aTeNbHbIX HEPAaBEHCTB 1
65 ['padmuueckue meTob! penieHus JorapupMUIecKuX ypaBHEHUN 1
66 I'padmaeckne MeTO B pemeHHs JOTapUPMHIECKIX HEPABEHCTB 1
67 I'paduueckue meTop! penieHus JorapuMUIECKUX HEPaBEHCTB 1
68 ['paduueckue MeTob! peneHus HoKa3aTeNIbHbIX U JIOTapu(MUIECKUX YPaBHEHUN 1
69 ['paduueckue MeTob! peneHus NoKa3aTeNIbHbIX U JIOTapU(PMUIECKUX YpaBHEHUN 1
70 I'padrueckue MeTO bl pelIeHNs TOKa3aTeIbHbIX U JIOrapu(PMUYECKUX HEPABEHCTB 1
71 I'paduueckue MeTo bl pelIeHHs TOKa3aTeIbHBIX U JIOTapU(PMUUIECKUX HEPABEHCTB 1
79 KOHTpOJ‘IBHaS'I' pabora: "UpparoHaibHble, TOKa3aTelbHbIE U JJorapu(pMUIECcKue 1
HEpaBEHCTBA
73 KommuiekcHble uncna. AnreOpanueckas U TpUroOHOMETpU4ecKas (OpMbl 3aITUCH 1
KOMIIJIEKCHOT'O YHCIIa
74 KowmmnekcHeie yncna. Anredbpandeckast U TPUTOHOMETpUUYecKast (hOpMbI 3aITUCH 1




KOMIIJICKCHOI'O 4HCJia

75 ApudmeTnieckre onepanuy ¢ KOMIUIEKCHBIMH YUCIIAMU 1
76 ApudmeTrnieckne onepanuu ¢ KOMITIEKCHBIMHA YUCIIaAMHU 1
77 N300pakeHne KOMIIEKCHBIX YMCE HAa KOOPAMHATHON INIOCKOCTH 1
78 N3o0paxeHue KOMILJIEKCHBIX YHCET HA KOOPJIUHATHOMN MIOCKOCTH 1
79 ®opmyna Myaspa. KopHu N-0#f cTENeHW U3 KOMIUIEKCHOTO Yucia 1
80 ®opmyna Myaspa. KopHu N-0#f CTENeHW U3 KOMIUIEKCHOTO Yucia 1
81 [TprMeHeHre KOMIUIEKCHBIX YUCEN Ui pelieHus: GU3NYECKUX U TeOMETPUUECKUX 3a1a4 1
82 KoHTtposbHas padora: "KommiekcHbie uncia" 1
83 HatypasnbHble U 11e1ble Yrclia 1
84 HatypainbHble U 11e1ble Yrclia 1
85 [IpumMeHeHre TPU3HAKOB JACTMMOCTH HENBIX YUCEIT 1
86 [IpuMeHeHre MPU3HAKOB JACTMMOCTH HENBIX YUCEIT 1
87 [Ipumenenue npuszHakoB Aenumoctu nensix yucesn: HOJl u HOK 1
88 [Tpumenenne nmpu3HakoB jgeaumocty 1enbix gucen: HOJl u HOK 1
89 [IpuMeHeHne MPU3HAKOB JSIMMOCTHU LETBIX YUCEN: OCTATKH 110 MOAYJIIIO 1
90 [IpuMeHeHne MPU3HAKOB ASIIMMOCTHU LETBIX YUCEN: OCTATKH 110 MOIYJIIO 1
91 [TpumeHeHne MPU3HAKOB IETMMOCTH IIENIBIX YHCEN: alrOpUTM EBKInIa A penieHus 3a1a4 1
B I[EJIBIX YHUCIIAX
92 KonTpospHas padora: "Teopus 1enbix gucen" 1
93 CucreMa ¥ COBOKYITHOCTh YpaBHEHUH. PaBHOCHIIbHBIC CHCTEMBI H CHCTEMBI-CJICICTBUS 1
94 CucreMa ¥ COBOKYITHOCTh YpaBHEHUH. PaBHOCHIIbHBIEC CHCTEMBI i CHCTEMBI-CJICICTBUS 1
95 OCHOBHBIE METOJIBI PEIICHHUSI CUCTEM U COBOKYITHOCTEH PAIIMOHAIBHBIX YPaBHCHUN 1
96 OcCHOBHBIE METOJIbI PEIIEHHUSI CUCTEM U COBOKYITHOCTEH UPPAIIMOHATILHBIX YPaBHEHHMA 1
97 OcHOBHBIE METOJIBI PEIIEHHUSI CUCTEM U COBOKYITHOCTEH MOKA3aTENbHBIX YPABHEHUN 1
98 OcHOBHBIE METOJIBI PEIIEHHUs] CUCTEM U COBOKYITHOCTEH MOKa3aTeIbHBIX YPAaBHEHHIA 1
99 OcCHOBHBIE METOJIbI PEIIEHHUsI CUCTEM U COBOKYITHOCTEH JIOTapu(PMUUECKUX YPABHEHHIA 1
100 OcCHOBHBIE METOJIbI PEIIEHHUsI CUCTEM U COBOKYITHOCTEH JTOrapu()MUUECKUX YPABHEHHIA 1
101 [IpuMeHeHre CUCTEM K PEIICHHIO MAaTEeMaTUYeCKUX 3a/1a4 U 3a/1a4 U3 Pa3InIHbIX 00JacTei 1




HayKH U PEaIbHOU KU3HU, HHTEPIIPETALUs II0JIyYEHHBIX PE3YJITATOB

HpI/IMeHeHI/Ie CHUCTCM K PCHICHUIO MaTCMAaTUYCCKHUX 3a/la4 U 3a1a4 U3 Pa3JIMIHbIX obOmacrei

102 . 1
HayK{ U PEIbHOU KU3HH, MHTEPIIPETAIUS TTOJYYCHHBIX Pe3yJIbTaTOB

103 [IpuMeHeHre HepaBEHCTB K PEIICHUIO MaTeMaTHYECKUX 3a1a4 U 3a/1a49 U3 Pa3InuHbIX 1
obnacteii HayKu ¥ peaIbHOM JKU3HH, MHTEPIIPETAIHSI OJYICHHBIX PE3yJIbTATOB

104 KonTponpHas padora: "CucTeMbl paliiOHATBLHBIX, HPPAIIMOHAIBHBIX TOKA3aTEIbHBIX U 1
Jorapu(MUIECKUX ypaBHEHUN"

105 PanmoHanpHbIC YpaBHEHHS C TapaMeTpaMu 1

106 PanmonaibHBIC HEpaBEHCTBA C MTapaMeTpaMu 1

107 PanmoHnanpHbIe CHUCTEMBI C MapaMETPaMHU 1

108 HppanmonaiibHble ypaBHEHUS, HEPABEHCTBA C TapaMeTPaMHU 1

109 HppanroHaJIbHbIE CHCTEMBI ¢ TTapaMeTPaMHu 1

110 IToka3aTenbHbIE YpaBHEHHS, HEPABEHCTBA C ITApaMETPAMU 1

111 IToka3aTenbHbIE CUCTEMBI C TAPAMETPAMU 1

112 Jlorapudmudeckue ypaBHEHHS, HEpaBEHCTBA C IMapaMeTpaMu 1

113 Jlorapudmudeckue CUCTEMBI ¢ ITapaMeTpamMu 1

114 TpuroHomeTprueckue ypaBHEHHs C MapaMeTpaMu 1

115 TpuroHomeTpruecKkue HEPABEHCTBA C TapaMETPAMU 1

116 TpUroHOMETpPUUECKUE CUCTEMBI C TapaMeTpamMu 1

117 [TocTpoeHue u uccneaoBaHne MaTeMaTUYECKUX MOJIeNIel peabHbIX CUTYAINil C TOMOIIBIO 1
YpaBHEHHUI ¢ TapaMeTpaMu

118 [TocTpoeHue u uccneoBaHne MaTEMAaTUYECKUX MOJIENIeH PeaTbHBIX CUTYAIUi C TOMOIIBIO 1
CUCTEM YPaBHEHHH C TTapaMeTpaMu

119 [TocTpoenwre 1 UCCIIeIOBaHHE MAaTEMATHUECKUX MOJIENICH PEATbHBIX CUTYAIUH C IIOMOIILIO 1
CUCTEM YPaBHEHHI C TapaMeTpaMu

120 KonTtponbhas padora: "3anauu ¢ mapamerpamu” 1

121 TToBTOpenue, 0000IIEHNE, cUCTEMATH3AUS 3HAaHUN: "YpaBHeHud" 1

b b
122 TToBTOpenue, 0000IIEHNE, cUcTEMAaTH3AUs 3HAHUN: "YpaBHeHud" 1
b b
123 [ToBTOpeHue, 00o01IeHNe, cucTeMaTH3anus 3HaHui: "YpaBHeHus. CucteMbl ypaBHEHUI" 1
124 [ToBTOpenue, 00ob1IeHne, cucTemaTu3anus 3Hanui: "HepaBenctsa" 1




125 [ToBTOpeHue, 06001IeHNE, cucTeMaTu3anus 3Hanuii: "HepaBencraa" 1
126 [ToBTOpenue, 06001eHNe, cucTeMaTH3alus 3Hanuii: "HepaBencraa" 1
127 [ToBTOpeHue, 06001meHne, cucTeMaTu3aius 3Hanui: "[Ipon3Boanas u e€ npuMeHeHue" 1
128 [ToBTOpenue, o6o0IIeHNe, cuctematu3anus 3Hanui: "[IpousBoanas u e€ npumenenue" 1
129 [ToBTOpenue, o6o0IeHNe, cuctematu3anus 3Hanui: "[IpousBoanas u e€ npumeHeHue" 1
130 [ToBTOpEeHME, 0000IICHUE, CHCTeMaTH3alusl 3HaHui: "VIHTerpan u ero npumMeHeHue" 1
131 [ToBTOpEeHME, 0000IICHUE, CHCTeMaTH3alusl 3HaHu: "D yHKIn" 1
132 [ToBTOpEeHmE, 0000IICHUE, CHCTeMaTH3alusl 3HaHu: "D yHKIn" 1
133 [ToBTOpEHME, 0000IICHUE, CHCTeMaTH3alus 3HaHui: "D yHKIn" 1
134 HroroBasi KoHTpoIbHAs paboTa 1
135 HroroBasi KoHTpoIbHas paboTa 1
136 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIUsl 3HAHUT 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

MareMaturka:anredpa u Hadaxa MareMaTrudeckoro ananmsa 10 kmacc, ms
obmeobpazoBarenbHbIX mkoi./, Hukonbekuit C.M., [ToramoB M.K.,
PemernukoB H.H., IlleBkun A.B., AkiimonepHoe o6miectBo "M3narenbcTBo

"IIpocBemienue"

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET

www.edu.ru

www.fcior.edu.ru

www.school-collection.edu.ru
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