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INOACHUTEJIbBHASA 3AIINCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SIBISIETCS
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMMe€ CpeJHEro oOiero oOpa3oBaHMS,
IOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAJIBHYIO 0a3y s
U3Yy4EHHUs BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IpYIroil CTOPOHBI, (POpMHUPYET
JIOTUYECKOE U a0CTPAKTHOE MBILUICHUE OOYYaIOIIMXCA HA YPOBHE, HEOOXOIUMOM
JUISL OCBOCHHUS MHGOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydaromuecs OBJIAJEBAIOT
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOH HayKH, KoTopas (pOpMyIupyeT CBOHU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHblll Kypc anreOpsl U Hayajdl MaTeMaTUYeCKOI'0 aHaJM3a 3aKJaJlbIBAaeT
OCHOBY [IJIi YCHEUIHOTO OBJAJCHUS 3aKOHaMH (PU3MKUA, XUMHUU, OHOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUH pa3BUTUSI SKOHOMHUKHU U OOLIECTBEHHOMN KU3HHU,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOIb30BaTh UX I JaJbHEHIIEro oOpa3oBaHHs U B
MOBCEHEBHOM XU3HU. B TO ke Bpems OBiaJieHHE aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIUSIMU anreOpsl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb, JIOKa3bIBATh
YTBEPKACHUS ¢ MOMOILBIO MHAYKIIMM U pacCykKIaTh JEAYKTUBHO, HUCIOJIb30BAThH
0000IlIeHHE W KOHKPETH3allhI0, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTUUECKOE MBILICHHE.

B xone uzyuenus yueGHOro kypca «Ainredbpa M Hayalla MaTeMaTH4YECKOTO
aHaJin3a» OO0ydYarolIuecs IMOJy4YaroT HOBBIM ONBIT PEIIEHUs NMPUKIAJAHBIX 3a]ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUS MATEMATUYECKUX MOJENIEH PEeaJbHbIX CUTYAlUH,
WHTEPHpPETAllUd  TOJYYEHHBIX  PEHIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

VY4eOHbIil Kypc o0iazaeT 3HAYUTEIbHBIM BOCHHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIM peanu3yercs Kak uepe3 Yy4eOHbId MaTepuall, CHOCOOCTBYIOLIUMI
(OpMHpPOBAHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduky ydeOHOM
NESTENIbHOCTH, TpeOyIoleld MpPOJOJKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOATEJIBHOCTH, AaKKypaTHOCTM M  OTBETCTBEHHOCTHM 3a IOJYYEHHBIN
pe3ynbTar.

B ocHoBe MeTonuku OOydeHHs] anredpe W HadajlaM MaTeMaTH4eCKOro
aHaIM3a JIEKUT AESATEIbHOCTHBIN MPUHIIUI 00yUYEHUS.

B crpykrype yueOHOro kypca «Anredpa M Hadajga MaTeMaTH4YECKOTO
aHaJIM3a» BBIIEJIEHBI CIEAYIOIUE COAECPKATENBHO-METOAUYECKUE TUHUM: «YHucna
U BblUKCIEHU», « DyHKUIMU U Tpadukny, «YpaBHEHUS U HepaBeHCTBa», «Hauana



MaTeMaTHYeCKOro aHanusa», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE
COZIEPKATENbHO-METOANYECKUE JHHUM HW3YYaroTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHs Ha YpPOBHE CpemHEro oOImero oO0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT JIpyra W MOCTEIICHHO HACHIIIAsICh HOBBIMH TeMaMU W paszjaenamu. JlaHHBINA
y4eOHBI KypC SBISIETCS WMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJEp’)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX AMCLUMIUINH, TaKHX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTU4YeCcKas
jgoruka m apyrue. [lo Mepe Toro kak oOydJarommecs OBIaJeBarOT Bc€ Oosee
IMIMPOKUM MATEMAaTHICCKUM aIlllapaToM, Y HUX MOCJIEIOBaTeIbHO (hopMupyeTcs U
COBEPIIICHCTBYETCS yYMEHHE CTPOUTh MAaTEMaTHYEeCKYI0 MOJEIh pPEabHOM
CUTYaIlNH, PUMEHATH 3HAHUS, TTOJIyYCHHBIC TIPH U3YYCHUH YYEOHOTO Kypca, IS
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYITUPOBAHHON MAaTeMaTHYECKON 3aJau, a 3aTeM
UHTEPHPETUPOBATH CBOM OTBET.

ConeprkarenbHO-MEeTOMYECKass JTUHUS «Uucina ¥ BBIYUCICHUS 3aBEpIIacT
¢dbopMHpoOBaHrE HABBIKOB MCIOIB30BAHUS JACUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanusi. Ha ypoBHe cpeiHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss (OPMUPOBAHHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKJIIOYAIOMINX B CEO0sI MCIOJIb30BAHUE PA3IUYHBIX
dbopMm 3amucu YHUCiIa, YMEHUE JenaTh MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BEIYHCIICHUSI, OIICHUBATh YWCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTEeMATHUYCCKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYyYaloIIMMCS MHOXKECTBAa HaTypaibHbBIX, IEIbIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4hceld. B KakaoM H3 53THUX MHOXECTB PacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M OINepaluu: JeJIeHHE Haleno,
OTIEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJBIX 4YHCeN, OcoOble CBOICTBa
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECKHUE ONEpalny, a TakKe
U3BJICUCHUE KOPHS HATYypaJIbHOM CTETEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCElL.
brnaronmapsi mocienoBaTenTbHOMY PACIIMPEHUIO KPYra HCIOIb3yEeMBIX YHCET U
3HaKOMCTBY C BO3MOXXHOCTSMHU MX TMPUMEHEHHS JUIS PEUICHUS Pa3iNyYHBbIX 33734
dbopMupyeTcsi TpeaCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH W € POJiH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHUpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHne u
KOHKpETU3aIHSI.

Jluaus «YpaBHEHHS M HEPABEHCTBA» pEATU3YETCs HA MPOTSHKEHUU BCETO
oOy4yeHHsT Ha YpPOBHE CpPEIHEro oOIIero oOpa3oBaHUs, MOCKOJBKY B KaXIOM
pazaene I[lporpaMMbl MpeayCMOTPEHO pEIIeHHE COOTBETCTBYIOIMX 3amad. B
pesynbpTaTe OOydYaromIvecss OBJIAJCBAIOT PA3IMYHBIMA METOJIAMHU  PEUICHUS
palMoOHAIBHBIX, HPPAIMOHAIBHBIX, TOKA3aTCIbHBIX, JIOTAPUPMHUUCCKHX U
TPUTOHOMETPUYECKUX YpPAaBHEHHMM, HEPABEHCTB M CHUCTEM, a Takke 3ajad,
colepKanmx mapameTphl. [lodydeHHBIE yMEHHS IIHPOKO HCIOIB3YIOTCS MpH



WCCIIeNOBaHNH (DYHKIMA C TIOMOIIBI0 MTPOU3BOAHON, TP PEIICHUH TPUKIATHBIX
3a]a4 W 3a7a4 Ha HaXOXKJCHHE HAaWOOJBIINX M HAaWUMEHBIINX 3HAYCHUH (DYHKIUH.
JlannHast copep:karenbHas TUHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJIHATH ~ pacy€Thl 1O  ¢opMyriaMm, MNpeoOpa3oBaHUs  PalMOHATIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHUM, a TaKKe BBIPAXKEHUH,
COZEpKaINX CTENEHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJWUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
a0CTpaKTHOrO MBIIUICHUSI O0y4YaromuXxcsa, (OPMUPYIOTCS HABBIKUA JETyKTUBHBIX
paccyxleHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpaBEHCTB. AnrebOpa
npemnaracT d(PQGEeKTUBHBIE HWHCTPYMEHTBHI JUISI PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]a4, HArJIAHO JEMOHCTPHUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepkarenpHo-MeToauueckass JUHUA «DyHKIMM W TpaduKU» TECHO
NEeperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIBKY B KAaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEILHOCTh U3yUEHN MaTepuana. M3yuenue creneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUN JJISi pelIeHus 3a7a4 U3 APYruX y4eOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaK M C PEIICHHWEM YpaBHEHHM M HepaBeHCTB. [Ipum 3TOM OosibllIoE BHUMaHUE
yaensercss (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (POPMyJIaMU 3aBHCHUMOCTH MEXKIY
pa3IMYHBIMM BEJIIMYUHAMU, HCCIENOBATh TMOJYyYEeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepKaTeIbHON TUHUN HAIlEJICH Ha pPa3BUTHE YMEHHM
M HaBBIKOB, IIO3BOJISIIOIIMX BBbIpAXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznuuHoi dopme: aHaATUTUYECKOU, Tpaduyeckoi M cioBecHoOU. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxartenbHasg nuHus «Havana mMaTreMaTM4ecKOro aHajau3a» IO3BOJSET
CYILIECTBEHHO PACIIMPUTh KPYr KaK MAaTeMAaTHYECKUX, TaK U MPHUKIAJHBIX 3a/ad,
JOCTYIHBIX OOYyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKy  CIOXHBIX (YHKLUMHA, OMpEeAeNsiTh HMX HauOONbIINE W HAUMEHbIIUE
3HAUEHUS, BBIYUCIATH MUIOMAAn (Guryp u oObEMBI TeJ, HAXOAUTh CKOPOCTH M
YCKOpEHHMsI TpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNel peanbHbIX CUTYyaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelIeHWe B TMPUKIAIHBIX, B TOM YHCIIE
COLIMAJIBHO-D)KOHOMHMUYECKHX, 33/1a4ax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHY€CKOTO
aHaiM3a CIoOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO |
KPEaTUBHOTO MBIIIUICHUSI, (POPMUPOBAHUIO YMEHUW pPaCIO3HABATh MPOSIBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE U HcKyccTBe. OOydaromiyecs: y3HaKT O



BBIJIAIONINXCSI PE3ybTaTaX, TOJMYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

ConepxarenpHO-MeTOIMYecKas TMHUA «MHOXECTBA M JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHTbl TEOPUU MHOXKECTB M MaTeMaTH4ecKOoW JOTUKH. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC HIKOJIBHOW MaTEMATUKU
U Tpe[araloT Hambosiee YHUBEPCANbHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKH H ©€¢ TPWIOKEHUN, OHU CBS3BIBAIOT pPa3HbIC MaTEeMaTHYECCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B efauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss MOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €r0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTHKH KaK HayKd CJIeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUW U CIEJOBAHUE OMpPEACIEHHBIM
npaBujaM  TMOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4aroIuXxcs, MO3BOJISIET UM CTPOUTH CBOHM PACCYK/IEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKK KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreObpa W Hadajga MaTEMaTUYECKOTO aHaJIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIHPOBAHUS, KOTOpPHIE MPHU3BAHbI
CIocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TMOCTPOCHUS MOJIEICH peabHBIX
CUTyalluii, HCCIEeNOBaHUS OSTUX MOJENEH C MOMOIIbIO ammapata anreOpbl |
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAllMd MOJyYeHHBIX pPe3yJabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3jIesioB MPOTPaMMBbI, IOCKOJIBKY BECh MaTeprall
y4eOHOTrO Kypca HIMPOKO HCIIOJIB3YeTCs I pelieHus MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOI0IaTEIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, a0CTparupoBaThC,
UCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MpoOJieMy.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS TNPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCE U3YyUEHHUs BCeX TeM y4eOHOTO Kypca «Anredpa u Havamna
MaTEMaTUYECKOTO aHAIN3ay.

Ha wu3ydenune yueOHOro Kypca «AnreOpa M Havaja MaTeMaTHYECKOTrO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIIO).



COJAEPKXAHUE OBYUYEHUA
10 KITACC

Yucsaa 1 BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATHYHBIC JPOOH, IPOIICHTHI,
OeckoHeUHbIe TNepuoanyeckue npodu. I[lpuMeneHue npodel W MPOLEHTOB IS
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JlelicTBuTenpHble yucia. PanuoHanbHBIE W UPpPALMOHAIBHBIE YHCIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MOJyJb
JEWCTBUTEIBLHOTO YHCIa U €ro cBoicTBa. [IpubnmkEéHHbIC BBIYUCICHUS, TTPaBUIIa
OKpYIJICHUS, IPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIYMCICHUM.

Crenenb ¢ wmenasiM  nokazareneM. buHom HeroTona. Hcnons3oBaHue
noAXo el (GopMbl 3aMUCH JEHCTBUTEIBHBIX YACEIT I PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernyeckuii KOpeHb HaTypajJbHON CTEIIEHH B €r0 CBOMCTBA.

CreneHb ¢ palMoOHAJIBHBIM IOKa3aTeleM H €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa norapu¢pma. JleciTuuHble M HATypaJIbHbIE
JorapupMsl.

CuHyc, KOCHMHYC, TAaHI€HC, KOTAHT€HC YHCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT'€HC YHCJIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHUSI M ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PELICHUS MENBIX U APOOHO-PAIIMOHATBHBIX YPaBHEHHUUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTOYJIEH C ocTtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
kodpdunmnentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMNX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIE METO/IbI penieHus
UpparMoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.
[IpeoOpazoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METOJTbI pEIICHHS

JorapuPMUUYECKUX YPaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyTIBL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMETpUYECKUX YPAaBHEHU .



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuua CUCTEMBI JIMHEMHBIX
ypaBHeHMIl. OrnpenenuTenb MaTpullbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €T0 3HAYEHUS, NPUMEHEHUE ONPENETUTENs Uil PELICHUS
CUCTEMbl JIMHEWHBIX YypaBHEHWH. PellleHHe NpHUKIagHBIX 3a4a4 C I[OMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. lccinegoBaHue TMOCTPOEHHONM MOAENU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJEN PEATbHOM CHUTyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHMII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHOU
KU3HU.

DYyHKIUHN U TPAPUKH

Oynkuus, crnocoObsl 3amganus ¢GyHKIUH. B3anMHO oOpaTHBle (QYHKIHU.
Kommnosumms pynkiuii. I'paduk  QyHkimu. DnemeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIMA.

OOmacth ompeneneHuss 1 MHOKECTBO 3HadeHud (yHkumu. Hynmu QyHkmm.
[IpomexxyTku 3HaKonocTosiHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKUIMU. MaKCUMyMbl U MUHHUMYMBI
¢ysnkun. Hanbonpiiee 1 HauMeHblliee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4YHas U JAPOOHO-IIMHEHHAas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CreneHnHast pyHKIMS ¢ HATypaJbHBIM U IEJIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHM Kak (GYHKIUU OOpaTHOU
CTENIEHU C HATypaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudpmuyeckas GyHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs ypaBHEHUM.

TpuroHomeTpuyeckas OKPYKHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

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

Hauyaja MaTeMaTH4eCcKOro aHajin3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl ITOCJIEAOBATEIbHOCTEH. MeTox
MaTeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE " OTrpaHUYCHHbBIC
NOCJIEN0BATENBHOCTH. MCTOpHsST BO3HMKHOBEHHS MaT€MAaTHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHo yObiBaroias
reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO yOBIBaIOIIEH reoOMeTpUUECKOM
MPOTrPECCUU. JINHENHBIA U 3KCIIOHEHIHATBHBIN POCT. Yucno e. @opmyia CI0KHBIX
npoueHToB. Mcnonb30BaHWE MPOTPeccUr JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HemnpepriBHble (GyHKIIMM W WX CBOMCTBA. TOukM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUMI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3sBoaHble QyHKIUHU. Onpenenenne, reOMeTpUIecKuil u
¢buznyecKkuii CMBIC MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  snmemeHTapHbix  ¢yHkiuil.  I[IpoumsBogHass ~ cymMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIHH.

MHokecTBa M JIOTHKA

MHOXeCTBO, OnepanMy HaJ MHOXECTBAMHU W HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHUYECKOTO OOBEKTa, CJIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJIBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMa EBkinuaa 1is pereHus
3a/1ay B LEJbIX YHCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYEcKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTHdyecKue Omnepalnud ¢ KOMIUIEKCHBIMU
yrcaamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUHATHOM IIOCKOCTH.
®opmyna Myapa. Kopau n-oii creneHru U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YKCEN JIs PEIICHHS (PU3NUECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

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

OTO6Op  KOpHEH  TPUTOHOMETPHUYECKMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4eCcKuX HEPaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IMOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHNS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHUS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpALMOHATBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OJYyUYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHkIUA. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAUHATHOM 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, KOTOPbI€ BO3HHMKAIOT NMpPH PEUICHUW 3aJad M3 JIPYTUX Y4EOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHAJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH HAa MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxzaenue  HauOONbIIEr0 W HAUMEHBIIETO0  3HAYEHUU
HEIpEePbIBHON ()YHKIMU HA OTPE3KE.

[IpumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIyYIIero peEHieHus B
IPUKIAJAHBIX 3ajadax, JUIsl OIpPEACIICHHs CKOPOCTM M YCKOPEHHs Hpolecca,
3aJIaHHOTO (HOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxaeHus nepBooOpa3HbIX.

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

[Ipumenenue wHTErpajga s HAXOXKIACHUS ITUIOMIAJACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOIECCOB C€ MOMOLIbI0 U epeHIInaIbHbIX
YpPaBHEHUM.



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

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOrO  OONIeCTBa,  MNPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMUHBIX CTPYKTYp, SIBJCHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMPOCHI M JIPYyroe), yMEHHe
B3aMMOJICHCTBOBAaTh C COIIMAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
(GYHKIUSMH 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'pakIaHCKOW HIACHTUYHOCTH, YBOXKCHUS K
MPONIJIOMY M HACTOSIIIEMY POCCHMCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIIECHHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapojaa, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HAyKM U JEATEJIbHOCThIO YUYE€HOr0, OCO3HAHUE
JUYHOTO BKJIaJa B IOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOUAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3uYecKOro BOCIUTAHUS:

c(hOpPMUPOBAHHOCTh YMCHHUS MPUMEHATH MaTEMaTHYECCKHE 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATUN U
OTJIbIXa, pEeryisipHas (u3NYecKass aKTHBHOCThH), (PHU3NUECKOE COBEPIICHCTBOBAHUE
MIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIIHLHOM JIESITEILHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NPOodEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymer mnpodeccnrn W peannu30BbBIBATH COOCTBEHHBIC IKHU3HEHHBIE TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COI[MATTbHO-IKOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATBHOTO XapaKTepa KOJIOTHYECKUX POOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW IS pelieHus 3ajgad B 00JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, TOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c]epbl 4YeIoBEUeCKOW JesATEeNbHOCTH, 3TaloB €&
Pa3BUTUS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypol Kak CpEJICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
MHJIUBUIYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIE 1eiiCTBUSA

ba3oBble ornueckue aeiicTBUA:

BBISIBJIAITh M XapaKTePHU30BaTh CYIIECTBEHHbIE MPHU3HAKH MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHI, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMSI 1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU ITPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMylIupoBaTh U  MOPeoOpa3oBBIBaTh  CYKIACHHS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHIA;

JienaTb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JE€IyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIE U OT MPOTHUBHOTO), BBICTPAUBATh apTyMEHTALMIO, TPUBOJUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKACHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemnieHuss ydeOHOW 3anauu  (CpaBHUBAaTh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMK ¢ y4ETOM
CaMOCTOSITETIbHO BBIJICJIECHHBIX KPUTEPUEB).



ba3oBble ucciaenoBareJbcKue 1eHCTBUA:

UCITIOJI30BaTh BOIPOCHl KAaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apIryMEHTHPOBATH
CBOIO MO3UIINI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTo 00BEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATENEHO (POPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NPOBENEHHOTO  HAOJIOJIEHUs, UCCIIEIOBAHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJTYYEHHBIX PEe3yJIbTaTOB, BEIBOJIOB U 000OIICHUIA;

IPOTHO3UPOBATh BO3MOXXHOE PAa3BUTHE IMIPOLIECCA, & TAKKE BbIABUIATH
IIPEATIOIOKEHNS O €T0 PAa3BUTHUN B HOBBIX YCJIOBHSIX.

Pabora c nnopmanueii:

BBISIBJIATH A€(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIOB H
(dbopM npeacTaBIeHuUs;

CTPYKTYpPUPOBAaTh MH(POPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (PopMmax,
WUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATH HaAEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (OPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU OOLIEHUSs, SICHO, TOYHO, IPAMOTHO BBIPAKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJayH,
KOMMEHTHPOBATH IOJyYEHHBIN pE3yJIbTAaT;

B X0/€ 00CYXXJI€HUS 3a/1aBaTh BONPOCHI MO CYILIECTBY OOCYKIa€MOU TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAIEJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABISATh CBOU CYXKICHUS C CYXKICHHSIMU IPYTUX YYACTHUKOB
nuainora, oOHapy>KMBaTh Pa3jIM4Me€ U CXOACTBO MO3UILMN, B KOPPEKTHOU (opme
(bopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJbTAaThl PELICHUs 3a1a4i, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3ajaay
MPEe3eHTAlUU U OCOOEHHOCTEN ay IUuTOPHUH.

PerynsiTuBHBIC YHMBeEpCcaJbHbIe Y4eOHbIe NeliCTBUSA



Camoopranusanus:

COCTaBJISATH ILJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pelIeHus ¢
YYETOM UMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIaJICTh  HABBIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pEIICHHs
MaTeMaTU4YECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJa4H,
BHOCUTH KOPPEKTHBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, IAHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBICHATH MPUYUHBI
JIOCTHKEHUS WIIM HEJIOCTHIKEHUSI PE3YJIbTaTOB JIEATENbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboThl TpU pEHICHHH YYEOHBIX 3a7a4, NPUHUMATh II€JIb COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYXKIaTh MPOLECC M pe3yJbTaT pPadOTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNNoOBBIX (GopMax padoThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMbD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JECHCTBHUS C JIPYTMMHU YJIEHAMH KOMAaH[bl, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy ob0yuenus B 10 kuacce oOy4aromuics TOJYYHUT CIETYIONTUE
MPEIMETHBIE PE3yJIbTaThl TIO OTACJIBHBIM TeMaM pabodeil mporpaMMbl yueOHOTO
Kypca «Anredpa U Hauaja MaTeMaTUYECKOT0 aHATN3a:

Yucsa v BBIYUCTCHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIBHOE YHCIIO, OCCKOHEYHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pallMOHANIBHBIX U ICCTBUTENIbHBIX YUCEN, MOYJIb AEHCTBUTEIHHOTO YUCIIA;

MPUMEHSITh JIPOOM W TPOLIEHTHI ISl PElIeHWs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATIbHOU KU3HU;

MPUMEHSTH MPUOIKEHHBIC BBIYUCIICHUS, TIpaBUiIa OKPYTICHUS, TPUKUIKY U
OLICHKY PE3yJIbTaTa BbIYMCIICHUI;



cBOOOIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJI30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
MPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbBIX;

CBOOO/IHO OIEpPUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHON
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTaPUPMBL;

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

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

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJECTBO, YPABHEHHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

NPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OIEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHATH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIeHus 3a/1a4;

CBOOOJIHO ONEpUPOBATHh TMOHATUSMHU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 g BBIYMCIECHHS €ro 3HayeHwus,
OPUMEHATh ONPEAEIUTENI JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX ypaBHEHUH,
MOJICJINPOBATh PEAJBHBIE CUTYallU! C TIOMOLIBIO CHCTEMBI JINHEWHBIX YPaBHEHUH,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IIOMOIIBIO MAaTpPUIl W OIpPEAEIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUH, COAEPIKAIINUX CTEIIEHU C
pPalMOHAIBHBIM [TOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BbIPAKEHHUI;

cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYecKre GopMyIibl Ui TPeoOpa3oBaHus
TPUTOHOMETPHUUYECKHUX BBIPAXKCHHIA;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAUMBbIE  (OpPMyJIbI  JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIPDAKECHHSI, YpPaBHEHMs, HEPAaBEHCTBA IO YCIOBHUIO 3a/aud, HCCIEA0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIHS, CIIOCOOBI 3a/1aHusl (PyHKLUH,
B3aMMHO OOpaTHble (QYHKIUH, KOMOO3UIMs (yHKUuH, rpadux QyHKIUH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKoB PyHKINH;

CcBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACThb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN QPYHKUNU, HYJIH QYHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UETHBIE W HEUYETHbIE (DYHKIIMH,
NepUOINYECKUe (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIHH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
HeabIM TOKa3zareneM, Ipapuk CTeNeHHOW (YHKIHMHU C HATypajJbHbIM U LEJIBIM
nokasareyieM, rpaQuk KOpHsS N-OW CTENEeHH KakK (yHKIHMH OOpaTHOW CTENEeHH C
HaTYpaJIbHbIM I10Ka3aTeleM;

ONEpPUPOBATh TOHATUSAMU: JIMHEMHAas, KBaJpaTU4Has U APOOHO-JIMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE MCCIIEA0BaHUE U IOCTPOEHUE UX TPaPUKOB;

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

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OIpeJeIeHHEe TPUTOHOMETPUUECKUX (PYHKIIMI YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpapuku (YyHKUMA i1 UCCIENOBAaHUA IPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYrUX y4E€OHBIX MPEIMETOB U PEabHON
KU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BEIMUMHAMU;

Hauaja maTeMaTH4ecKOro aHAJIM3a:

CBOOOJTHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Nporpeccus, TMHEHHbIA U
HKCMOHEHLIUAJIBHBIA POCT, (POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IPOIPECCUU ISl PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOOIHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMHU: HENpPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINM, aCHMIOTOTHI rpaduka QyHKINN;

CcBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIUS, HEMpEepbIBHAsS Ha OTpPE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1aY;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIMHU, KacaTenbHas K rpaduky QyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBbI, IIPOU3BEACHUS, YaCTHOTO W KOMIIO3UIIUU
IByX (DyHKIUH, 3HATh MPOU3BOIHBIEC AJIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHIM CMBICT MPOU3BOJHON IJis
pelIeHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOMIHO  OMEpPHpPOBaTh  TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl ONUCaHUsI pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHN 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

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

K xoniy oOyuenus B 11 kiacce oOy4aromuics TOJYYHUT CIIEIYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hayalia MaTeMaTHUECKOTO aHaIN3ay:

Yucsa v BBIYUCTCHUSA:

cBOOOIHO ONEpUpOBaTh MOHATUSAMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHOKECTBA HATypaJbHBIX M IEJIBIX YHUCEN, UCIOIb30BaTh MPU3HAKHU JIEIUMOCTH
nenbix yucen, HOJl n HOK naTypasibHBIX uncen s peleHus 3a1ad, NPUMEHSTh
anroput™m EBkina;

CBOOOMIHO OMEpUpOBAaTh IMOHATHEM OCTAaTKa [0 MOMAYJIO, 3alHChIBATh
HATypaJbHbIC YMCIIA B PA3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

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

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIIBHBIC, MOKa3aTeIbHBIC H
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYUIECTBJIATH OTOOpP KOpPHEW TMpHU pEUIEHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI  JIJIT  PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbI U CUCTEMBI-CIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
JorapuMHUYECKUX YPaBHCHUN U HEPABECHCTB;

peuars palMOHaJIbHbIE, VppalUOHAIBHBIE, [I0KAa3aTeJbHbIE,
gorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOIyJIA U apaMeTpPBhI;

MPUMEHSIThH TpaduuecKue METOIbI JIJIsl PEIICHUS] YPaBHEHUN U HEPABEHCTB, a
TAKXKE 3aJ71a4 C MapamMeTpaMu;

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBHUIO 3aJa4H,
UCCIIEIOBATh IMOCTPOCHHBIE MOJEIM C MCIOJIb30BAHUEM alllapara aureopsl,
MHTEPIPETUPOBATH OJTYUYECHHBIN PE3YJIbTAT.

DOyHKUMH U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUN C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA,

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJUHATHOM TNIOCKOCTH;

CBOOOJTHO  ONEpPUPOBATH TMOHITHAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
bynKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauayia MaTeMaTH4e€CKOI0 aHAJIU3A:

UCITIOJIb30BATh MPOU3BOIHYIO JIJISl HCCIIeIOBaHUs (YHKIIMA HA MOHOTOHHOCTh
Y O3KCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMH HEMPEPHIBHON Ha
OTpE3KE;

WCIOJIb30BaTh MPOU3BOAHYIO I HAXOXKICHHUS HAWIy4YUIEro pPELICHUS B
MPUKIAJHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadax, Il
OTIpEJICICHHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmyion wim
rpadukom;



cBOOOZIHO OMEpUpOBATh MOHATUSAMHU: TEPBOOOpa3Has, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKUIMHA U BBIYHUCISATH
uHTerpan no popmyne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TMpHUMEpe
coctaBieHus nudpepeHnaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIe 3a7a4d, B TOM YHUCIIE COIMAIBHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMsl Bcero Kontporenvie  Ipakririeckue o0pasoBarTe/bHbIC
padoThI padoThI
pecypchbl
MHO0X€eCTBO I€HCTBUTENBHBIX YUCEIL.
| MHorounensl. PaninoHaabHbIe YpaBHEHHUS U 4 |
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
) Oynkuun ¥ rpaguku. CreneHHas GyHKIUS ¢ 12 1
L[EJIBIM TI0Ka3aTeNIeM
3 ApudpmeTrnueckuii KOpeHb N-0i CTEIEHH. 15 1
HppanmonanbHble ypaBHEHUS
4 [TokazarenbHast pyHkuus. [lokazarenbHble 10 |
YpaBHEHHUSI
5 Jlorapudpmuueckas pyHKIUS. 13 |
Jlorapudpmuueckue ypaBHeHUS
6 Tpuronomerpuyeckue BeIpaXXeHUs U ” 1
ypaBHEHUs
[TocnenoBaTeabHOCTH M IPOIPECCHH 10 1
HenpepsiBable pynkuuu. [IponszBoanas 20 1
9 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypeni
| HccnenoBanne QyHKIHI ¢ TOMOIIBIO ” |
MIPOU3BOTHOM
2 [TepBooOpa3nas u UHTETpa 12 1
3 I'paduiku TpUrOHOMETPUUECKUX (PYHKITHIA. 14 |
Tpuronomerpuieckrue HepaBeHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 |
norapuMUUEcKre HePaBeHCTBA
5 KowmrmnekcHeie yncna 10 1
HarypainbHble u niensle yucia 10 1
CucTeMbl pallMOHATTBHBIX, UPPAIIMOHATIBHBIX
7 MTOKa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
YpaBHEHUH
8 3ajauu ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 16 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosaunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Kontpoaensie — Ipaxriieckue H3ydeHusi oOpaszoBaTe/bHbIE
padoThI padoThI pecypenI
| MHoecTBO, Onepaluy HaJl MHOKECTBAMU |
U UX CBOICTBa
2 Huarpammsl Ditniepa-Benna 1
3 [IpumeHneHnne TeopeTUKO-MHOKECTBEHHOT O |
anapara Ui peleHus 3a1a4
PanmonanbHble yncna. OOBIKHOBEHHBIE U
4 JIeCATUYHbIE JPOOU, MPOLIEHTHI, 1
OecKOHEYHbIE IEPUOANYECKHE JPOoOH
PanmonanbHble yncna. OOBIKHOBEHHBIE U
5 JIeCATUYHbIE JPOOHU, MPOLIEHTHI, 1
OeCKOHEUHbIE IEPUOUUECKUE IPOOH
6 [Ipumenenue npobeit u MpOLEHTOB JIst |
peleHus TPUKIAIHBIX 3a7a4
7 [Ipumenenue apoGeit U NPOLIEHTOB IS 1
peleHus TPUKIAIHBIX 3a7a4
3 JenicTBuTenbHbIE ynciia. PaninoHaabHbIe U |
VppalOHaJIbHbIE YHCIIa
9 ApudmeTrnueckne onepanuu c 1
JNEeNCTBUTENbHBIMH YHCIIaMU
10 Moaynp JEACTBUTEIBHOIO YHCIIA U €70 |

CBOMCTBA




11

[IpubnnxEHHBIE BBIYUCIICHUS, TIPaBUIIA
OKpPYIJICHUS, IPUKHUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

12

OcHOBHBIE MCTOJbI pCICHUA LCIIbIX U
JIpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

13

14

15

OCHOBHBIE METO/IbI PEIICHHS LEIBIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METOIbI PEILICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPaBHEHUN U
HEPABEHCTB

MHorowieHsl OT OJHON EPEMEHHOM.

JleneHne MHOTOuUI€Ha HA MHOTOUJIEH C
ocratkoM. Teopema besy

16

MHorouseHsbI ¢ 1eabIMA KO3 PUITUEHTaMHU.
Teopema Buera

17
18

Pemenue cucrem JIMHENHBIX YpaBHEHUN

Pemenne cucrem IMHENHBIX YpaBHEHUN

19

Marpuna cucTeMbl JINHEMHBIX YPAaBHEHUI.
Onpenenurens MaTpuLbl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

20

21

Omnpenenurens MaTpuLpl 2X2, ero
T€OMETPUYECKHI CMBICIT U CBOMCTBA;
BBIUMCJIEHHE €r0 3HAaYCHUS

[IpuMeHeHue onpenenuTens A peLeHus
CUCTEMBI JINHEWHBIX YPaBHEHUI




22

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUN

23

24

25

Pemenue npukinaaHbIxX 3a/1a4 ¢ IOMOLIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
KoHntposbHas padota: "PanronanbHbie
ypaBHEHHUs U HepaBeHCTBA. CHucTeMBl
JMHENUHBIX ypaBHEHUN"

@DyHKLUS, CIIOCOObI 3a1aHUs (PYHKIUH.
B3aumuo o6patnblie pyHkiuyu. Kommnosuus
byHKIUI

26

I'paduk dpyHkumu. DemMeHTapHbIe
npeoOpa3oBanus rpagukoB GyHKIUN

27

28

29

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HaueHu# QyHkuu. Hynn ¢pyHknum.
[TpoMexyTKH 3HaK OCTOSIHCTBA

YérHble 1 HeUETHBIE (QYHKIINU.
[Tepuonuueckue GpyHkunu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

MakcuMyMbl 1 MUHUMYMBbI (DYHKITHH.

Haubosnbiiee u HanMeHblIee 3HAYCHUE
(GYHKIMU Ha TPOMEXKYTKE

30

Jlunelinas, kBagpaTudHas u IpoOHO-
TuHeHas GyHKuun

31

32

DJIeMEHTapHOE HCCIIEJOBAaHUE U
MOCTpoeHne TpaPuKOB ATUX PYHKITUN

DJeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKLIUH

33

CreneHn ¢ LIETIBIM ITOKa3aTeneM. buaom




Hrrotona

CreneHn ¢ LIETBIM ITIOKa3aTeneM. bunom

34 Herorona
Crenennast GyHKIUS C HATypalIbHBIM U

35 LEeJIBIM IToKa3aTesieM. E€ cBolicTBa u
rpaduk

36 KonTtponsnas padora: "CreneHHas
¢byukus. E€ cBoiicTBa u rpaduk"

37 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

18 ApudmeTnieckuii KOpeHb HATYPaTbHOM
CTEIEHU U €ro CBOKCTBA

39 [Ipeo6pa3oBaHus YUCIOBBIX BbIPAXKEHHM,
CoJIepKalIiX CTENEeHU U KOPHU

40 [Ipeo6pa3oBaHus YUCIOBBIX BbIPAXKEHHH,
CoJIepKalliX CTENEeHU U KOPHU

41 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH,
COJIEpKalINX CTENEHU U KOPHU
Wppaunonanbubie ypaBHeHus. OCHOBHbIE

42 METO/IbI PELIECHUS UPPALMOHAIBHBIX
YpaBHEHUNU
UppanmonansHblie ypaBHeHUs. OCHOBHbBIE

43 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX
ypaBHEHUU
Wppanunonansueie ypaBHeHHs. OCHOBHBIE

44 METO/Ibl PEIIEHUST UPPALMOHATIBHBIX
ypaBHEHUU

45 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU




UPPALMOHAIILHBIX YPaBHEHUN

PaBHOCHIBEHBIC MNEPEX0bl B pCIICHUHA

46 UPPALMOHATIBbHBIX YPaBHEHUM

47 PaBHOCHIIbHBIE TEPEXOBI B PELICHUH
UpPPALMOHATILHBIX YPaBHEHHM

43 PaBHOCUIIBHBIE TIEPEXO/IBbI B PEILIEHUT
UPPaLMOHATIBLHBIX YPaBHEHUM
CaoiicTBa U rpadK KOpHSI N-Oi CTEHCHH

49 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHBIM I1OKa3aTelleM
CaoticTBa U rpaduK KOpHSI n-Oi CTEHICHH

50 KaK (YHKIIMH OOpaTHOM CTETICHH C
HATYpaJIbHBIM MOKa3aTeleM
KonTponbHnas pabora: "CBoiicTBa u rpaduk

51 KOpHsI n-oi creneHu. MppanuonanbHele
ypaBHeHHUA"

57 CreneHsp ¢ palluOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

53 CreneHsp ¢ pallMOHAIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

54 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U
€€ CBOICTBA

55 [ToxazarenbHast pyHKLMS, €€ CBOWCTBA U
rpaduk

56 Ucnonb3oBanue rpaduka GyHKINUN OIS
pElIeHs] ypaBHEHH I

57 Hcnons3oBanue rpaduka QyHKIUH 15

peLICHUs ypaBHECHUN




[Tokazarenbublie ypaBHeHUs. OCHOBHbBIE

58 METO/IbI PEIICHUS MOKA3aTEIbHbBIX 1
ypaBHEHUU
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

59 METO/Ibl PEIIEHNUS T0KA3aTEIbHbIX 1
YpaBHEHUI
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

60 METO/Ibl PEIIEHUS TOKA3aTEIbHbIX 1
YpaBHEHUU

61 KoHntpoinbnas padora: "[lokazarenpHas |
¢ynkuus. [lokazarenbHble ypaBHeHUs"

62 Jlorapudm uncna. CBoicTBa jJorapudpma 1

63 Jlorapudwm yucna. CoiicTBa orapudma 1

64 Jlorapudm uyucna. CoiicTBa iorapugpma 1

65 JlecsiTuuHbIe U HaTypaJlbHbIE JIOTapU(PMBI 1

66 JlecaTuuHbIe U HaTypaJIbHbIE JOTapH(PMbI 1

67 [Ipeo6pa3oBanue BbIpaxeHH, copepKaluX |
aorapudmsl

68 [TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX |
Jorapupmbl

69 [IpeoOpa3zoBaHue BbIpaXeHH, CoepKalux !
Jorapupmbl

70 Jlorapudmuueckas pyHkuus, €€ CBOWCTBA U 1
rpaduk

71 Jlorapudmuueckas pyHKIus, €€ CBOUCTBA U |
rpaduk

7 Hcnons3oBanue rpaduka GyHKIUN 115 |

pelIeHus ypaBHEHU




Hcnonp3oBanue rpaduka QyHKIUH 15

73 .
pelLeHNs ypaBHEHUH
Jlorapugmuueckue ypaBHeHus1. OCHOBHBIC

74 METOBI peIIeHUs JIoTapu(HMUIECKUX
YpaBHEHUU
Jlorapugmuueckue ypaBHeHusl. OCHOBHBIE

75 METO/bI pelieHus JJorapu(PMUIECKUX
YpaBHEHUU
Jlorapugmuueckue ypaBHeHUsl. OCHOBHBIE

76 METO/bI pellieHus JJorapu(PMUIECKUX
ypaBHEHUU

77 PaBHOCUIIbHBIE TIEPEXO/IBI B PELLIEHUU
Jorapu(pMUUECKUX ypaBHEHUIN

73 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUT
Jorapu(pMUUECKUX YpaBHEHHM

79 Konrtponbnas pabora: "Jlorapudmuueckas
¢ynkuus. Jlorapupmuueckue ypaBHeHuUs"

20 CuHyc, KOCUHYC, TAHT'€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

2 ApKCUHYC, apKKOCUHYC U apKTaHI€HC
YKCIIOBOTO apryMeHTa

23 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpruueckas OKpy>KHOCTb,

84 OnpeAeieHue TPUrOHOMETPUYECKHUX

GyHKIMI YMCIOBOTO apryMeHTa




Tpuronomerpuyeckas OKpyKHOCTb,

85 OnpeAeiCHue TPUTOHOMETPUYECKHUX 1
GbyHKIMI YMCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX |
BBIpAXEHUI

91 [TpeobpazoBaHre TPUTOHOMETPUIECKUX |
BBIPAKECHUIN

90 [TpeobpazoBaHre TPUTOHOMETPUIECKUX |
BBIPAXXECHUI

93 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX |
BBIpAXEHUI

94 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

95 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

96 Pemenne TpuroHoMeTprUUECKUX ypaBHEHUI 1

97 Pemenne TpuroHoMeTpuUECKUX ypaBHEHU I 1

98 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUN 1

99 Pemenune TpuroHoMeTpuUECKUX ypaBHEHU I 1

100 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
KonTtponbHas pabora:

101 "TpUrOHOMETPUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKHUE ypaBHEHUS"

102 [TocnenoBaTeabHOCTH, CLIOCOOBI 3aJaHUS |

rnocienoBareiibHoCcTel. Meton




MaTeMaTUYECKON MHIYKLINU

MOHOTOHHEBIE U OIrpaHUYCHHBIC

103 nocJeoBaTeabHOCTH. VicTopus ananuza
0OECKOHEYHO MaJIbIX

104 Apudmerrdeckast mporpeccus

105 I'eomeTrpuueckas nporpeccus

106 beckoneuHo yObIBaromias reoMeTpruiecKas
nporpeccust

107 CyMmmMma 6ecKOHEYHO yOBbIBAIOIICH
FEeOMETPUUECKON MPOTrPECCHH

108 JIMHENHBIN ¥ YKCIOHEHUMAIIBHBIN POCT.
Yucno e. DopMyia CIOKHBIX POLEHTOB

109 JIMHENHBIN U DKCIIOHEHIMAIIBHBIN POCT.
Yucno e. Dopmyna cI0KHBIX IPOLEHTOB

110 Hcnonb3oBanue nporpeccuu s pelieHus
peanbHBIX 33]1a4 NPUKIAJIHOIO XapaKTepa

11 Kontponbnas padoTa:
"[TocnenoBaTenbHOCTH U TIpOrpeccun’”

112 HenpepobiBHbIE QYHKIIMN U UX CBOICTBa

113 Touka pa3pbiBa. ACUMITOTHI FpaUKOB
byHKIMA

114 CaoticTBa (QyHKIIUI HETIPEPHIBHBIX HA
OTpe3Ke

115 CaoticTBa (QyHKIUI HETIPEPHIBHBIX HA
OTpe3Ke

116 MeTto MHTEpBaIOB ISl pEIICHUS

HEPaBEHCTB




MCTOI[ HUHTCPBAJIOB JIA pCIICHUS

117
HEPABCHCTB

118 MeTto MHTEPBAJIOB JUIsl pELICHUS
HEPaBEHCTB

119 [IpuMmeHeHre CBOMCTB HENPEPHIBHBIX
(GyHKUMH 1715 pelieHus 3a1a4

120 [IprMeHeHne CBOWCTB HENPEPBIBHBIX
(GyHKUMH 1715 pelieHus 3a1a4

121 [lepBas u BTOpast pou3BOIHBIC (PYHKIUU

122 Onpenenenue, reOMETPUIECKUI CMBICI
MIPOU3BOIHOM

123 Onpenenenne, GU3NIECKUN CMBICIT
MIPOU3BOAHOMN

124 VYpaBHeHHe KacaTeNbHOU K TpapuKy
byHKIMHA

125 VYpaBHeHHe KacaTeNbHOU K TpapuKy
byHKIIUN

126 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIHIA

127 [Tpon3BoIHBIE NIEMEHTAPHBIX PYHKLUI

128 [TpousBoHast CyMMBI, TPOU3BEACHNUS,
YaCTHOT'O ¥ KOMIO3ULIUU (PYHKIIUH

129 [IpousBonHas CyMMBbI, IPOU3BEICHMS,
YaCTHOTO ¥ KOMIO3ULIUU (PYyHKIUH

130 [IpousBonHas CyMMBbI, IPOU3BEACHMS,
YaCTHOT'O M KOMIIO3UIIMU (YHKIIUH

131 Kontponbnas padora: "[IponsBognas”

132 [ToBTOpeHnue, 06001IeHNE, CHCTEeMaTH3aIUs




3HaHui: "YpaBHeHus"

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS

133 - 1
3HaHui: "OyHkun"
134 HroroBast kKoHTpoIbHAs paboTa 1 1
135 Wrorosas KoHTpOJIbHASA paboTa 1 1
136 HOBTOPCHI/IC, 000011IeHHEe, CUCTEMATH3AINS |
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[IpumeHeHne Mpou3BOIHOM K
UCCIeIOBaHMIO (PYHKIINI Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpumeHeHne Mporu3BOIHOM K

UCCIeIOBaHMIO (PYHKIINI Ha
MOHOTOHHOCTB M 9KCTPEMYMBI

KoaunuyecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Mpon3BOJHOM K
uccaea0BaHuio PyHKIUN Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne Mpou3BOHOM K
uccaea0BaHuio PyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MpOU3BOJHON K
uccaeaoBaHuio (PyHKITUH Ha
MOHOTOHHOCTb U DKCTPEMYMBI
[IpuMeHeHne MpOU3BOJHOM K
UCCIeIOBaHUIO (PyHKIMI Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenne HanOOJIBIIETO U

HaAMMCHBIICTO 3HAYCHU A HerCpBIBHOﬁ

(GyHKIMU Ha OTpe3Ke

Haxoxnenne HanOOJIBIIETO U




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKIMU Ha OTpe3Ke

10

11

Haxoxnenne HanOOoJIbIIEro U
HAaUMEHBIIIETO 3HAUYCHUS HEPEPHIBHON
(GyHKIMK Ha OTpe3Ke

Haxoxnenune HanOopIiero u
HaMMEHBIIETO 3HAUCHHS HETIPEPHIBHOM
(byHKIHMU Ha OTpE3Ke

Haxoxnenue HauOOJIBIIEr0 U

HAaUMEHBIIETO 3HAUCHUS HEMPEPHIBHOMN
(GyHKIIUM Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GyHKIMU Ha OTpe3Ke

13

[IpumeneHnne npou3BOIHOM JUIs
HaXO0XJICHUS] HAWJTYYIIIETO PEIICHUS B
MPUKIIATHBIX 3a/1a4ax

14

15

16

[Ipumenenne nponu3BOIHOM IS
HAXOXJIEHUS HAUJTY4IlIEerO PEeIICHUs B
MPUKIaAHBIX 3a7a4ax

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3aIaHHOT0 GOPMYIION UITH
rpaduxom

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHOT0 (OPMYIION HITH
rpaduKoM




17 Komnozunus pyHkuuit

18 Kommnosumus hyHkmmi

19 Komnozunus pyHkuuit

20 I'eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

)1 ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPJIUHATHON TIOCKOCTH

2 KonTponbnas padora: "UccnenoBanue
(GYHKIHH C TOMOMIBIO TPOU3BOIHON"

3 [TepBooOpazHas, OCHOBHOE CBOHCTBO
1epBOOOPA3HBIX

24 [TepBooOpazHbie 3NeMEHTapHBIX (QYHKIUH.
[IpaBuia HaX0XIEHHUS EPBOOOPA3HBIX

)5 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIHM.
[IpaBuiia Hax0X/I€HUS IEPBOOOPA3HBIX

26 Nurerpai. I'eoMeTpu4eCKUN CMBICI
UHTerpana

7 Brruncnenue onpeneia€HHOro nHTerpaia
o ¢opmyne HoroTona-JleliOuuna

73 Brruucnenue onpenenéHHoro HHTerpaa
o gopmyne Hototona-JleliOnuna

79 IIpumeHeHne nHTerpana 1Jisg HaX0XKACHU
TJI0IA N TIIIOCKUX PUTYp

30 IIpumeHeHne nHTerpana Jisg HaX0XKACHUS
00bEMOB reOMETPUYECKHX TeI

31 [Tpumeps! pemenuit auddepeHImaIbHbIX

YpaBHEHUI




[Tpumeps! pemennit quddepeHraIbLHbIX

32 .
ypaBHEHHI
MaremaTnueckoe MOAECIMPOBAHUE

33 peabHBIX MPOIIECCOB C MTOMOIIBIO
mudQepeHIranbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan'

35 Tpuronomerpuyeckue GyHKIIH, UX
CBOICTBA U TpaduKu

36 Tpuronomerprudeckue QyHKIHH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuyeckue GyHKIIH, UX
CBOICTBA U TpaduKu

18 Tpuronomerpuueckue GyHKINUU, UX
CBOICTBA U TpaduKu

39 Tpuronomerpuueckue GyHKINUU, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKUX

40 YPaBHEHUH C IIOMOLIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YpPaBHEHUH C TOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

43 OT60p KOpHEHN TPUTOHOMETPUUECKHUX

YPaBHEHUH € MOMOIIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TPUT'OHOMETPHUYCCKUX

44
HEPaBEHCTB

45 Pemenne TpuroHoMeTpuuecKux
HEPaBEHCTB

46 Perrenue TpuroHoMeTpu4eCcKux
HEPaBEHCTB

47 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECKHUX (QYHKITHI.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/TbI pEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEUIECHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEUICHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI pEUICHUS
norapuMHUYECKUX HEPABEHCTB

55 OCHOBHBIE METO/TbI pEIICHUS
Jorapu(MUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pELICHUS

Jorapu(MUUECKUX HEPaBEHCTB




OcHoBHBIC MCTOJbI PCHICHUSA

37 UppaloOHAIbHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI PEILICHUS
UppaMoOHATbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEeLLICHUS
UppalvoOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppaloHaIbHBIX HEPABEHCTB
61 I'paduueckue METOIbI pEeLICHUS
MppaMOHAIEHBIX YPaBHEHHH
& I'paduueckue MeTo bl peLIeHUs
UppalMoOHAIbHBIX YPaBHEHHUH
63 I'paduueckue METOIBI pELICHNUS
ITOKA3aTENIbHBIX YPAaBHEHUIN
64 I'paduueckue METOIBI pELICHNUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTO bl peLeHus
JorapupMUUECKUX ypaBHEHUN
66 I'paduueckue METOIBI pELICHNUS
Jorapu(MUIECKUX HEPABEHCTB
67 I'paduueckue MeTOIbI pELICHHUs
Jorapu(MUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLICHHUs
68 MOKa3aTeIbHbIX U JIOTapU(PMUIECKUX
ypaBHEHUH
I'papuueckue MeTo bl peLIeHus
69 MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX

ypaBHEHUH




70

I'padmueckue MeToAbI pelieHUs
MOKa3aTeIbHBIX U JIOTapu(OMUIECKUX
HEPaBEHCTB

71

I'padmueckue MeToAbI pelieHUs
MMOKAa3aTeIbHBIX U JIOTapU(PMUIESCKUX
HEPABCHCTB

72

73

74

Kontponbnas padota: "HpparnmoHaibHbIe,
MoKa3aTeIbHbIE U JTorapudMudecKkne
HepaBeHcTBa"

KowmriekcHbie uncna. Anrebpandeckas u
TpUTOHOMETpHUecKas (popMbl 3arucu
KOMIUJIEKCHOTO YHUCIIa

KommekcHble uncna. Anrebpandeckas u
TpUTrOHOMETpHUecKasi pOPMBI 3aucu
KOMIIJIEKCHOTO YHUCIIa

75

Apudmerrueckue onepanum ¢
KOMIIJIECKCHBIMHU YK CJIaMU

76

77

Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIaMU

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOpI[PIHElTHOfI IIJIOCKOCTH

78

N3o0pakeHne KOMITJIEKCHBIX YHCET Ha
KOOPJMHATHOM TIOCKOCTH

79

80

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

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHUCCII AJIA




penieHus GU3NIECKUX U T€OMETPUICCKIX
3a7a4

Kontponsnas padora: "KomriuiekcHsie

82 "
qucia

83 HarypanbHbie u 11e51ble yncna

84 HarypanbHsle u niensie yucna

85 [IpumeHneHne MpU3HAKOB AETUMOCTH
LEJbIX YUCell

26 [IpumeHeHne NpU3HAKOB AETUMOCTU
LEJBIX YUCell

87 [IpumeHeHne NpU3HAKOB AETUMOCTU
uensix yrcenr: HOJl u HOK

28 IIpuMeHeHne MPU3HAKOB AETUMOCTH
nenbix yncen: HOJ[ u HOK

29 [IpumeHeHne NpU3HaKOB AETUMOCTU
L[EJIBIX YUCEII: OCTATKH 110 MOJYJIO

90 [IpumeHeHne NpU3HAKOB AETUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOJYJIIO
IIpuMeHeHne MPU3HAKOB AETUMOCTH

91 LETIBIX YKcell: anroput™ EBkimna st
pelIeHns 3a1a4 B LEJIbIX YUCIIaX

9 KonrtponsHas padora: "Teopus memnbix
gucen"
Cucrema 1 COBOKYITHOCTh YPaBHEHH.

93 PaBHOCUITBHBIE CHCTEMBI U CUCTEMBI-
CIIEICTBUS

04 Cucrema 1 COBOKYITHOCTb YpaBHEHUM.

PaBHOCHIIBHEIC CHCTEMBI M CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOZBI PELIECHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPaBHECHUIN

OcHOBHEBIE MCTOJbI pCHICHUSA CUCTEM U

96 COBOKYITHOCTEH MppalMOHAIbHBIX
YpaBHEHUI

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U
97 COBOKYITHOCTEH ITOKa3aTeNIbHbIX
ypaBHEHUH

OCHOBHEBIE MCTOJbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHUI

OCHOBHBIE METO/Ibl PELLICHUS CUCTEM U
99 COBOKYITHOCTEH Jorapu(pMUIecKux
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHUSI CUCTEM U
100 COBOKYITHOCTEH JIorapu(pMU4ecKux
YpaBHEHUH

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTHUYECKUX 3a7a4 U 3a7ad u3

101 pa3nuYHbIX 001acTe HAYKH U peaNbHOM
KU3HU, UHTEPIPETALUs IOJyUYEHHBIX
pe3yJIbTaToOB

[IpuMmeHeHNnEe CUCTEM K PELICHUIO
MaTeMaTHUYECKUX 3aa4 U 3a7ad u3

102 pa3nuYHbIX 001acTe HAYKH U peabHOM
KU3HU, UHTEPIIPETaLUs 0JyUYEHHBIX
pe3yJIbTaToOB




103

104

[IpumeHeHrne HEPABEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3aja4 U 3a7a4 u3
pa3IMYHbIX 00JacTel HAyKH U peallbHOM
KU3HU, HHTEPIPETALUs OTYyYECHHBIX
pe3yNIbTaToOB

KonTponbnas pabora: "CucreMbl
palroHAIBHBIX, UPPAIIMOHATIBHBIX
MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
ypaBHeHUN"

105

106

107

PanvonaneHbIE ypaBHEHMS C TapaMeTpaMu

PanmonansHble HepaBeHCTBa C
napameTpamu

PanmonansHbBIE CUCTEMBI C ImapamMeTpaMu

108

109

WppatnmonanbHble ypaBHEHUS,
HEpaBEHCTBA C apaMeTpamMu
HppanmoHanbHble CUCTEMBI C
napameTpamu

110

[TokaszaTenbHbIe ypaBHEHUS, HEPABEHCTBA C
rapameTpamu

111

112

[TokazarenabHbIe CUCTEMBI C TapaMeTpaMu

Jlorapudmuueckue ypaBHeHUs,
HEpaBEHCTBA C MapamMeTpamu

113

114

JlorapupMuueckre CUCTEMBI C
napameTpamMmu
TpuronomeTpuyeckue ypaBHEHHUS C
napameTpamu

115

TpuroHomeTpruyeckue HEPaBEHCTBA C
napameTpamu




TpUroHoMeTpUIECKUE CUCTEMBI C
napaMeTpamMu

116

[TocTtpoeHue u uccnenoBaHue
117 MaTEMaTHYECKUX MOJENIENH pealbHbIX
CUTYAalUH C IIOMOLIBbIO YPABHEHUH C

napameTpamu

ITocTpoenue u uccieoBanue
118 MaTE€MaTHYECKUX MOJENIEN peaabHbIX
CUTyalMH C IOMOLIBIO CUCTEM YPABHEHUMN

C napaMeTpamMu

ITocTpoenue u ucciegoBanue
119 MaTEMaTHYECKUX MOJENIECH PeaIbHBIX
CUTyAalMi C IIOMOLIBIO CUCTEM YPABHEHUMN

C nmapaMeTpamMu

KonTtponbHas pabora: "3anaun ¢

120 "
napameTpamu

121 [ToBTOpenue, o6o0IIEHNE,
cUCTeMaTu3auys 3HaHui: "YpaBHeHus"

122 [ToBTOpenue, o6o0IIEHNE,
cuctemaTusanus 3HaHuil: "YpaBHeHus"

[ToBTOpenue, 060061IeHNE,
123 CUCTEMaTH3alys 3HaHU|: "Y paBHEHUSI.
Cucremsl ypaBHeHUI"

[ToBTOpenue, 060061IeHNE,

124
cucreMarusanus 3HaHnui: "Hepasencraa"

125 [ToBTOpenue, o6o0mEeHNE,
cucrtemaTtusanus 3Hanuii: "HepaBencrna"

126 [ToBTOpeHue, 06001IeHNE,




cucreMaTtu3aius 3Hanuii: "HepaBencrpa"

[ToBTOpeHME, 0000MIIECHNE,

127 cucreMmaru3auus 3Hanui: "[IponsBogHas u 1
e€ npumeHeHue"
[ToBTOpeHue, 0600MIIEHNE,
128 cucrtematusanus 3Hanuii: "IIpousBoanas u 1
e€ nmpuMeHeHue"
[ToBTOpeHME, 0000IIECHNE,
129 cucrtemaTusanus 3Hanuii: "IIpousBoaHas u 1
e€ nmpuMeHeHue"
[ToBTOpeHme, 06001IEHNE,
130 cucreMarusauus 3HaHuii: "HMHTerpan u ero 1
npuMeHeHue"
131 [ToBTOpenue, o6o0IIEeHNE, |
cucTeMaTu3aus 3Hanuii: "OyHkuun"
132 [ToBTOpenue, 06001IeHNE, |
cucTeMaTu3anus 3HaHui: "Oynkuun"
133 [ToBTOpenue, o6o0IIEHNE, |
cucTeMaTu3aus 3Hanuii: "OyHkuun"
134 WroroBas koHTpoJsIbHas paboTa 1 1
135 HToroBasi KOHTpOJIbHASA paboTa 1 1
136 [ToBTOpenue, o6o0mEH e, 1
cUCTEMaTH3aInsI 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME







