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IMNOACHUTEJIBHASA 3AIINCKA

Y4aeOHsplil Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMME€ CpPeJHEro oOIero oOpa3oBaHMs,
IOCKOJIBKY, C OJJHOW CTOpPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIBHYIO 0a3y Iis
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IpYroil CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOy4YaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U IPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaroliuecs OBJIAJEBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHOM HayKH, KoTopas (OpMyIHpyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM hopMe.

VY4eOHbIll Kypc anreOpbsl U Hadajdl MaTeMaTUYeCKOI'o aHaJM3a 3aKJaJlbIBaeT
OCHOBY [l YCHENIHOTO OBJaJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUH Pa3BUTUSI SKOHOMHUKH U OOIIECTBEHHON JKU3HH,
MO3BOJIAIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEJHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEeMaTHYECKOro aHajiu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JIOKa3bIBAThb
YTBEPKACHUS C MOMOILBIO MHAYKIIMM U pacCykaaTh JEAYKTUBHO, HCIOJIb30BAThH
0000IlI€eHHEe W KOHKPETH3allhl0, a0CTparupoBaHUE U aHAJIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBILIICHHE.

B xone uzyueHus yueOHoOro kypca «Ainredbpa M Hayalla MaTeMaTH4YECKOrO
aHalln3a» 00y4YaroIluecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3a]ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAIlUH,
UHTEPHpPETallud  TOJYYEHHBIX  pElIeHW#, 3HaKOMATCS ¢  OpUMepaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

VY4eOHblil Kypc 00ianaeT 3HAYUTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUMN
(GOpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduky ydeOHO
NESATENIbHOCTH, TpeOyIoleld MPOJOKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOATEJIBHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIH
pe3ynbTar.

B ocHoBe MeTomuku oOOydeHHs] anredpe M HadajlaM MaTeMaTHYeCKOro
aHaJIK3a JICKUT AeATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YECKOrO
aHaJIM3a» BBIIEJIEHBI CIEAYIOLIUE COAECPKATENBbHO-METOAUYECKUE TuHUMU: «Yucna
U BbIUUCIIEHU», «DyHKINU U rpadukuy, «YpaBHEHUS U HEpaBeHCTBa», «Hauana



MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE
COJIEPKATENbHO-METOANYECKHE JHHUM HW3YYalOTCsl Ha NPOTSHKCHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOmero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTEIICHHO HACHIIAsACh HOBBIMH TEMaMH U pasneiamu. JlaHHBIHA
yU4eOHBIA KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
CoJep>)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX AMCLUMIUIMH, TaKHX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBalOT Bc€ Ooiee
INIMPOKUM MATEMAaTHYECCKUM aIlliapaToM, Y HUX MOCJIeI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pEalbHOM
CUTYaIluH, IPUMEHATh 3HAHUS, MOJTYYCHHBIE TIPYU U3YYCHUU y4eOHOTO Kypca, IS
peIIeHUsI CAaMOCTOSITETFHO CHOPMYIUPOBAHHON MAaTeMaTHYECKON 3a7au, a 3aTeM
UHTEPIIPETUPOBATh CBOM OTBET.

CopeprkarenbHO-MEeTOAUMYECKass JTUHUS «Uucina ¥ BBIYUCICHUS 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCTOIB30BAHUS JACUCTBUTEIBHBIX UHCEN, KOTOpOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero oo0iiero
oOpa3zoBaHusg 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CE0sl MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucu YHCIa, YMEHUE JenaTh MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHWBATh YWCJIOBBIC BBIpAXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HAaTypaibHBIX, IIEIbIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHUCEN  JIOMOJIHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M ONepaluu: JeJeHHE Haleno,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHHE KOPHS HATypaJbHOM CTENEHW Ha MHOKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHUIO Kpyra HCIHOJIb3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOKHOCTSMH MX MPUMEHEHHS JUIS PEIICHUS Pa3iINuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MIOCTPOCHUN MOJIEJICH PEalbHOTO MUpa, IMIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHSI.

Jluaus «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCs Ha MPOTSHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, MOCKOJBKY B KaXXJIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pe3ynbTaTe OOyYarolUecss OBJIAJEBAIOT PAa3IMYHBIMU METOAAMU  PEIICHHS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUYECKNX YpPAaBHEHHM, HEPABEHCTB M CHUCTEM, a TakKke 3ajad,
cofepKammx mapameTphl. [lodydeHHBIE YMEHHS IIHPOKO HCIOJB3YIOTCS MPH



UCCIeNOBaHNH (DYHKIMA C TIOMOIIBI0 TTPOU3BOAHON, TPHU PEIICHUH MPUKIIATHBIX
3a]a4 W 3a7a4 Ha HaXOXKJEHHE HaWOOJBIINX M HaWUMEHBIINX 3HAYCHUH (DYHKIUH.
Jannast copep:karenbHas JTUHUS BKIIOYaeT B ceOs Takke (OpMUpPOBaHUE YMEHUMN
BBINIOJIHATh ~ pacy€Thl 1O  ¢opMysnaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppaIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKXKE BBIPAKECHHUI,
COJEpKalNX CTENEeHU U Jiorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia  MPOUCXOAWT  JAJbHEWIIEEe  Pa3BUTHE  ANTOPUTMHYECKOTO U
a0CTpaKTHOrO MBIILICHUSI OOy4YaroIuXxcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QOopMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npeiaraet 3(P@QEKTUBHbIE HWHCTPYMEHTHI ISl PEIICHUS TPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a1a4, HAIJSAIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopepkarenpbHo-MeToauueckass JUHUS «DyHKIMM U TpaQuKU» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIUU NIl pelieHus 3aad U3 APYruxX y4eOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaK M C pEIIeHHWEeM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM Oosbllloe BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJaMu 3aBUCUMOCTH MEXKIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJyUYEeHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepKaTeTbHON TUHUN HAIleJIeH Ha pa3BUTHE YMEHHM
M HaBBIKOB, IMIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuuHoi ¢dopme: aHaTUTUYECKOU, Tpaduueckoi u cioBecHoil. Ero msyuenwue
CIIOCOOCTBYET ~Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHasg nuHus «Havana mMaTreMaTM4ecKOro aHajau3a» MO3BOJSET
CYLIECTBEHHO PAaCIIUPHUTh KPYT KaK MaTeMaTHUYECKHX, TaK U MPUKIAJAHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOONbIINE W HAUMEHbIIUE
3HAUCHUS, BBIYUCIITH TUIOMAAu (PUryp u oObEMBI TEJ, HAXOAWTh CKOPOCTH M
YCKOpeHHUsl TmpolieccoB. JlaHHasi coaep:kaTeiabHasi JMHUSA OTKPBHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNell peanbHbIX CUTYyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHMUYECKHX, 3aJla4ax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHY€CKOTrO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTpakTHOTO, (OPMAbHO-JIOTHYECKOTO |
KPEaTUBHOTO MBIIIUICHUS, (POPMUPOBAHUIO YMEHUW pPaCO3HABATh MPOSIBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HalT O



BBIJIAIONTNXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEMaTUKHA Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKECTBa M JIOTHKA)» BKIIOUYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKoW JOTUku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIONINN BCE pa3/eibl
MaTeMaTUKH H e€¢ TPWIOKEHUH, OHU CBA3BIBAIOT pPa3HbIE MaTeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OIpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIILICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHIECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIHPOBAHUS, KOTOpPHIE MPU3BAHbI
CIocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peantbHBIX
CUTYyaIllMi, WCCIACAOBAHMS O3THUX MOJENEH C TOMOIIBIO ammapaTa aureOpbl |
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAKIBIN U3 Pa3fIesioB MPOTPaMMBbI, IIOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETU3UPOBATh  MPOOJIEMY.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTcs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTo Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaJIU3a».

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble mepuoauueckue npodu. IlpuMmeHeHue npodel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JNEeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpubnmkEéHHBIC BBIYMCICHUS, TTPAaBHUIIA
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXosAEeH (GOpMbI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT€HC YHMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHUE HePAaBEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOIOWJIEH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 unmentamu. Teopema Buera.

[TpeoOpazoBaHms YHCIIOBBIX BRIPAXKEHUM, COACPIKAIIMX CTEIICHU U KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOJIbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

Jorapu(pMUYECKUX YpaBHEHHIA.
OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemenne cucrem JMHEMHBIX ypaBHEHHMHW. Marpuna CUCTEMBbl JMHEHHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. lcciaegoBaHue TMOCTPOEHHOM MOJENUA C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

@OyHkuuu U rpadpuku

@OyHkusA, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (QYHKIMH.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HaKonocTosiHCTBA. YETHbIE M HeuéTHbIe pyHKuMH. [leproauyeckue
¢ynkuud. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKIMMA 715 pelIeHUs] YpaBHEHUM.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

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

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocaenoBaTelIbHOCTH, CHOCOOBI 3aJaHWsl IOCJIEAOBATEIBLHOCTEH. MeTox
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneyHo yObiBaroias
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HemnpepriBable ¢GyHKIIMM W WX CBOWCTBA. TOUYkM paspbiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIMHU. OnpeesneHue, TeOMETPUIECKUN U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YDABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, HauOonpmuii oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa s pemeHus
3a/lay B LEJbIX YHACTAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau n-oli cTeneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHH C  IOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3a/ad U3 pa3lUYHbIX o0JacTeld HayKd M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
NPUKIAJAHBIX 3aJadax, JUIsl OIpPEIENICHHMs CKOPOCTM W YCKOPEHHMs Ipolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna Haxoxk1eHUs epBOOOPA3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB C€ MOMOLIbI0 U depeHIInaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MTO3UIIMHA 00YUJaIOIIEeTocs Kak aKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HUX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKONW MAaTE€MaTUYE€CKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJOJIIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh HM  CIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKONW KyJIbTYpbl, TOHUMAHUE BIIUSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpl, IJIAaHUPOBAHWE IIOCTYNKOB W OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM ACATEIbHOCTH, JTaroB €&
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble Jornueckue aeficTBU:

BBISIBJIAIT M XapaKTEPU30BaTh CYIIECTBEHHBIE NPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TIOHATHUM, yCTaHABIUBATh CYIIECTBEHHbIN NMPU3HAK KJIacCU(pUKALIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  MOPeoOpa3oBBIBaTh  CYXKICHHS:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAITH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U ITPOTUBOPEUMS
B (hakTax, AAHHBIX, HAONIONECHUSAX M YTBEP)KICHUAX, MpEeAsiaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JenaTb BBIBOABl C KCIOJb30BAHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIFOUEHHI 10 aHAJIOTUU;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpATh CMOCO0 pelieHrus Yy4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOATENIbHO BBIIEJIEHHBIX KPUTEPHUEB).



ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

UCIIOJIB30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT TO3HAHUS,
dbopMyIMpOBaTh  BOMPOCH,  (UKCHPYIONIUME  MPOTHUBOpEUHEe,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

MPOBOJAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIECIOBAHHE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOT0 00bEKTa, SBICHHUS, TIpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NPOBENEHHOTO  HAOJIOJIEHUs, HUCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MpoOlecca, a TaKXKE BbIIBUTAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOPMAIIMK, TaHHBIX, HEOOXOAUMBIX I OTBETa Ha
BOIIPOC U JIJISI PEILLICHUS 3a]1auu;

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

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABISIThL €€ B pa3duyHbIX ¢dopmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTAaX, aBaTh IMOACHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COIMOCTABISATh CBOU CYXKIEHUA C CYXICHHUSIMHU APYTMX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITEJIbHO BBIOMpaATh (opMar BBICTYIUIEHUS C YYETOM 3ajad
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEPIIAEMBIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpollecca M pe3yibTaTa perieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHATH MPUYUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHUH YYeOHBIX 3ajay, MPUHUMATh I1€Jb COBMECTHOM
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmoBbIX ¢opmax paboThl (0OCykaeHUS, OOMEH MHEHHUIA,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIbTATBI

K xonmy oOyuenus B 10 kiacce oOyyarouiuiicss MOJYYUT CIEIYyIOIINE
npeaIMeTHbIe Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

CBOOOIHO OIEpPUPOBaTh MOHATUSMU: PAIlMOHAIBHOE YHCIO0, OECKOHEYHas
nepuoanueckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXKECTBa
PALMOHAIIBHBIX U IEMCTBUTENIBHBIX YUCET, MOLYJIb AEHCTBUTEIBHOTO YUCIIA,;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHHUs NPUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

OPUMEHATH NPUOIMKEHHBIE BBIYUCICHUS, TPABIIIA OKPYTJICHUS, IPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

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

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

CBOOO/IHO ONEPUPOBATH MOHATUAMHU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHTE€HC
YHUCJI0BOTO apryMEHTa,;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPABHEHUS U YPABHEHHUSI-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro TE€OMETPUYECKHA CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMU C IIOMOILBIO CUCTEMbI JUHEHUHBIX YPABHEHUH,
UCCIIEI0BATh IIOCTPOCHHBIE MOJEJIM C IIOMOIIBIO MaTpULl U ONPEIEIIUTEIICH,
WHTEPIIPETUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAJILHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSE npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIINA OCYILECTBIISAA POBEPKY KOPHEM;



IPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYeckrue GopMyIibl Uil TpeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallUd Ha S3bIKE alreOpbl, COCTaBJIATh
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO O0OpaTHble (QYHKIUHU, KomMmo3uuus GQyHKUMA, Tpaduk QyHKUIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: UETHBIE M HEUYETHBIE (PYHKIUHU,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
HelabIM TOoKazareneM, rpapuk CTeneHHOW (YHKIMH C HAaTypaJbHBIM M IIEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OMpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMI YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJTHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKass U TeoOMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, (POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IPOTPECCUM JJII PEIIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: HENpPEepbIBHbIE (YHKIWU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSAMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CcBOOOIHO OIEpPHpPOBATh TMOHATHUSMHU: OIpEACICHUE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obydyenuss B 11 kiacce oOy4aromuics TOJYYHUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M LEJbIX YHUCEN, HUCIOJIb30BaTh MPU3HAKU ACIUMOCTU
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen s pelieHus 3a1ad, IPUMEHSATh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CcBOOO/IHO ONEpUPOBATH IMOHATHUSMHU: KOMIUIEKCHOE YHCJIO U MHOXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPHUPOBATH TOHATHSIMHU: HUPPAIMOHAIBHBIE, MMOKA3aTeIbHBIE H
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYMHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSITH TpauuecKre METOJIbI IJI PEIICHUSI YPaBHEHUM U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJEIM C MCIIOJh30BaHUEM almapara aiareopsl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpPUYECKHe oOpa3bl YypaBHEHHW M  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIlIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICTICHUs] CKOPOCTH W YCKOPEHHWsS Tpollecca, 3aJaHHOro (GOpMYyJION WIu
rpaduKom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpEJCTaBIIEHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUN Ha TpUMEpE
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

MHOXeCTBO JeHCTBUTEIBHBIX YHCEIL.
Muorowiensl. PanimonanbHble ypaBHEHHS U
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX
YpaBHEHUU

Oyukuuu U rpadpuku. CreneHHas GyHKIMS C
L[eJIBIM TIOKa3aTesieM

Apudmernaeckuii KOpeHb N-0if CTENCHH.
HppaumnoHnanbHble ypaBHEHUS

[TokazarenpHas pynkuus. [lokazarensHbie
ypaBHEHUS

Jlorapudmuueckast pyHKIUS.
Jlorapudmuueckue ypaBHEHHS

TpuronomeTprudeckue BoIpaKeHUs U
ypaBHEHUs

ITocnenoBaTenbHOCTH U IPOTPECCHH
HenpepsiBable pynkiuu. [IpouszBoanas

[ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3AIIHS
3HAHHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Bcero

24

12

15

10

18

22

10
20

136

KoHTpoJbHbIe
padoTshI

10

IIpakTH4eckue
padoThI

JIeKTPOHHbIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchl



11 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB M TeM
NporpamMmbl

HccnenoBanue GyHKIMA ¢ TOMOIIBIO
MPOU3BOIHOMN

[lepBooOpa3Has u uHTErpai

I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA.
Tpuronomerpruyeckue HepaBeHCTBA

UppanmonansHble, MOKa3aTENbHbBIE U
norapuMUUecKre HepaBeHCTBA

KommnekcHeie uncna

HatypanbHble u 11ebie uncna

CucTeMBbl palroHaTBHBIX, HPPAMUOHATBHBIX
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
ypaBHEHUH

3ana4yu ¢ napameTpamu

[ToBTOpenue, 06001IeHNE, CUCTEMaTH3AIUS
3HAHUU

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

KoanuecTBo 4acoB

Bcero

22

12

14

24

10
10

12

16

16

136

KonTpoabHbie
padoTshI

10

IpakTuyeckue
padoThI

DJIeKTPOHHbIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchbl






HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

10

11

Tema ypoka

MHo03k€ecTBO, Onepanyy HaJl MHOKECTBAMU
Y UX CBOWCTBA

Huarpammsl Ditniepa-Benna

[IprMeHeHrne TEOPETUKO-MHOKECTBEHHOTO
anapara Ui peleHus 3a1a4
Panmonaneueie yncna. OObIKHOBEHHBIC U
JIeCATUYHBIE IpOOU, TPOLICHTHI,
OecKOHEUYHbIE IEPUOANYECKUE ApOoOU
Panmonaneueie yncna. OOBIKHOBEHHBIC U
JECATHUYHBIE TPOOH, MPOLICHTHI,
OeCKOHEYHBIE TIEPUOANYECKHUE JPOOH
[Tpumenenue apobeli U MPOIEHTOB AJIs
pEeLIeHUs TPUKJIIAIHbIX 3a/1a4
[Tpumenenue apobeli U NPOLEHTOB Jis
pELICHHS TPUKIAIHBIX 3a7a4
[elictBuTenbHble yncia. PanmonansHble U
HMppalrOHaJIbHbIC YUCIIa
ApudmeTnueckue ornepanuu c
JIEUCTBUTEIIbHBIMU YU CIIAMHU

Mopnynb 1eCTBUTENBHOTO YHACIIA U €TO

CBOWCTBA

[TpubnnxEHHBIE BEIYUCIEHUS, TPaBUIIA
OKpYTJICHUS, IPUKUIKA U OLEHKA

KoanuecTBo 4acoB

Bcero

Jara uzydyenus KoppexTuposka

4.09
4.09

7.09

7.09

11.09

11.09

14.09

14.09

18.09

18.09

21.09



12

13

14

15

16

17
18

19

20

21

22

pe3yJibTaTa BEIYMCIEHUN

OCHOBHBIC METOIbI PEIICHHS 1IEJIbIX U
JIpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIC METOIbI PEIICHHS 1IEJIbIX U

JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

OcHOBHBIE METO/IBI PELLIEHNUS LENbIX U
JIPpOOHO-pallMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

MHOrowieHsl OT OAHON EPEMEHHOM.
Jlenenne MHOrouUI€Ha HA MHOTOUJIEH C
octatkoMm. Teopema besy

MHorouJsieHs! ¢ 1eJIbIMU
koa¢p¢unuentamu. Teopema Buera
Pemenne cuctem JIMHENHBIX YpaBHEHUM

Pemrenne cucreM TMHENHBIX YpaBHEHUN

Martpuna CUCTEMBI IMHEUHBIX YPABHEHUN.

Omnpenenurens MaTpuLpl 2x2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIUMCJIEHHE €r0 3HAYCHUS
Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUECKUN CMBICIT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

[TpumeHeHue onpeaenuTeNs 1 peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemenne nmpukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

21.09

25.09

25.09

28.09

28.09

2.10
2.10

5.10

5.10

9.10

9.10



23

24

25

26

27

28

29

30

31

32

33

34

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

KonTposbHas padora: "PannonajbHblie
YPaBHeHHs M HepaBeHcTBAa. CHcTEeMBI
JIMHEHHBIX ypaBHeHuil"

DyHKIHUS, CTIOCOOBI 3a/1aHus (PYHKITUH.
B3auMHo oOpaTHbIe PYHKITHH.
Kommosumus GpyHKIwiz

I'paduk QyHkuuu. dnemMeHTapHbIe
npeoOpazoBanus rpadukoB QyHKIUH

OO6nacth ornpeaesieHus] © MHOYKECTBO
3HayeHndd pynkuuu. Hynu GpyHknmm.
ITpoMexyTKH 3HaK IOCTOSIHCTBA

YérHbie 1 HEUETHBIC (DYHKIINU.
[Tepuoanueckue pynkuuu. [pomexyrku
MOHOTOHHOCTH (PYHKIIMH

MaxkcuMyMBbl 1 MUHUMYMBI ()yHKIIUH.
HauOonp1iee 1 HauMeHblIlee 3HaUEHUE
(GYHKIIMHM Ha IPOMEKYTKE

JluneliHasi, KBagpaTU4Has U JpOOHO-
JAvHeNHas QyHKIMH

DJIEeMEHTapHOE UCCIIEIOBAHUE U
NoCcTpoeHue rpauKoB ITUX QYHKIUN
DNEMEHTApHOE UCCIIEI0OBAaHUE U
nocTpoeHue rpauKoB ITUX QYHKIUN
Crenens ¢ nenslM nokasareiaeM. bunom
Hsrorona

CreneHn ¢ LIETIBIM ITIOKa3aTeaeM. buaom

12.10

12.10

16.10

16.10

19.10

19.10

23.10

23.10

26.10

26.10

6.11

6.11



35

36

37

38

39

40

41

42

43

44

45

46

Hrrotona

CrenenHast GyHKIUS C HATypaIbHBIM U
LIeJIbIM ITOKa3aresneM. E€ cBolicTBa 1
rpaduk

KonTpoasHnas padora: "Crenennast
¢pyuxkuus. E¢é cBoiictBa u rpaduk"
ApudpmeTnieckuii KOpeHb HaTypaJbHOU
CTETEeHH U ero CBOMCTBA

ApudmeTnieckuii KopeHb HaTypajJbHOU
CTEIIEHU U €ro CBOKMCTBA
[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
COJIEpKalINX CTENICHU U KOPHU

[IpeoOpazoBanus YUCIOBBIX BHIPAKCHUH,
COAEpKAIIMX CTENIEHU U KOPHU

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
COJIepKAIIMX CTEIIEHU U KOPHU
HppanuonaneHble ypaBHeHUs. OCHOBHBIE
METO/BbI PEIIECHUS UPPALMOHAIBHBIX
yYpaBHEHUHU

UppanmonansHble ypaBHeHUs. OCHOBHbBIE
METO/bI PEIIECHUS UPPALUOHAIBHBIX
yYpaBHEHUN

HppaunonaneHbie ypaBHeHNs. OCHOBHBIE
METO/1bI PEIICHHS UPPALOHAIBHBIX
ypaBHEHUU

PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUU
MPPALMOHAIBHBIX YPABHEHUN

PaBHOCWIIBHBIE ITEPEXO/BI B PELICHUU

9.11

9.11

13.11

13.11

16.11

16.11

20.11

20.11

23.11

23.11

27.11

27.11



47

48

49

50

51

52

53

54

55

56

57

58

UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCWIIBHBIE NTEPEXOABI B PELICHUH
UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIIbHBIE TTEPEXO/BI B PEIICHUH
UppaAlMOHATILHBIX YPABHEHHIM

CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
Kak (PyHKIIMH 00OpaTHOW CTETIEHH C
HaTypaJIbHBIM I10Ka3aTeIeEM

CgoiicTBa u rpaduk KOpHS N-0if cTeneHn
Kak (PyHKIIMH 00OpaTHOW CTETIEHH C
HaTypaJbHbIM II0Ka3aTelieM
Kontpoabnas padora: "CBoiicTBa n

rpavk KOpPHsI N-0il CTENeHH.
HppauunonajbHbie ypaBHeHus'"

CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTeNeM U
e€ CBOICTBA

CreneHb ¢ palliOHATBLHBIM [TOKA3aTeNeM U
e€ CBOMCTBA

CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTeNeM U
e€ CBOMCTBA

[Toka3zarenbHas GyHKIMA, €€ CBOWCTBA U
rpadux

Hcnonk3oBanue rpadpuka QyHKIUN A5
pelIeHUs] ypaBHEHU I

Hcnonb3oBanue rpaduka GyHKIUN A7
pellIeHus] ypaBHEHUI

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE
METO/Ibl PEILIEHNUS TOKA3aTENbHbBIX

30.11

30.11

4.12

4.12

7.12

7.12

11.12

11.12

14.12

14.12

18.12

18.12



59

60

61

62
63
64
65
66

67

68

69

70

71

72

ypaBHEHUI

[Toka3zaTenbHble ypaBHeHUs1. OCHOBHBIE
MCTOJbI pCHICHUA ITOKA3aTCIIbHBIX
ypaBHEHU I

[ToxazarenbHble ypaBHeHUSI. OCHOBHBIE
METO/Ibl PEIICHUs TOKA3aTEIbHbBIX
ypaBHEHU M

KonTpoasnas padora:
"Iloka3arejqbHass QyHKUIMS.
IHoka3aTenbHble ypaBHeHUus "

Jlorapudm uymncna. CBoicTBa jJorapudpma
Jlorapudwm yucna. CoiicTBa norapudpma
Jlorapudm uymncna. CBoicTBa jJorapudpma
JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMBbI
JlecsiTuuHble ¥ HaTypaJibHbIE JIOTapU(PMBI
[TpeoOpa3oBaHue BbIpAXKEHUH,
coJiepXKaniux Jorapudmbl
[TpeoOpa3oBaHue BBIpAXKEHUH,
coJiepKaliX Jorapu(mbl
[IpeoOpazoBanue BhIpaKEHUH,
COJIepXKaIIuX JoTapudMbl
Jlorapugmuueckas pyHKIus, € CBOHCTBA
U rpaduk

Jlorapudmuueckas pyHKIus, € CBOHCTBA
u rpaduk

Hcnonws3oBanue rpadpuka QyHKIUN A5
pelIeHUs] ypaBHEHU I

e e

21.12

21.12

25.12

25.12
28.12
28.12



73

74

75

76

77

78

79

80

81

82

83

84

Hcnons3oBanue rpaduka QyHKIUN AJIs
pelIeHHs ypaBHECHUN

Jlorapugmuueckue ypaBHeHus. OCHOBHBIE
METOBI peIIeHUs JToTapu(HPMUIECKUX
ypaBHEHU I

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
METO/Ibl PeIIeHUs JTOrapuGMUIECKUX
ypaBHEHUI

Jlorapugmuueckue ypaBHeHusl. OCHOBHBIE
METO/bI pellieHus JJorapu(PMUIECKUX
yYpaBHEHUU

PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUU
Jorapu(pMHUUECKUX ypaBHEHUH
PaBHOCUIIBHBIE TIEPEXO/IbI B PEILICHUU
norapu(MUUECKUX YpaBHEHUN
KonrtponbHas pabora: "Jlorapudmuueckas
¢ynkuus. Jlorapupmudeckue ypaBHeHUS"
CuHycC, KOCUHYC, TAHT'€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

ApKcuHYC, apKKOCUHYC U apKTaHT€HC
YKCIIOBOTO apryMeHTa

ApKCUHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,
orpezesieHue TPUTOHOMETPUUECKHX
(yHKLUI YUCIOBOrO apryMeHTa



85

86

87

88

89

90

91

92

93

94

95

96

97

98

Tpuronomerpuueckas OKpyKHOCTb,
OIpeCIIEHNE TPUTOHOMETPUYECKHUX
(GYHKLUI YUCIIOBOIO apryMeHTa
OCHOBHBIE TPUTOHOMETPUYECKUE
bopmybl

OCHOBHBIE TPUTOHOMETPUYECKUE
bopMyIBI

OCHOBHBIE TPUTOHOMETPUYECKUE
bopMyIbI

OCHOBHbBIE TPUTOHOMETPUYECKUE
(bopMyiibl

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPKEHUMN

[IpeoOpazoBanre TPUTOHOMETPUUECKUX
BBIPAKECHUI

[IpeoOpazoBanre TPUTOHOMETPUUECKUX
BBIPAKECHUI

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

Pemienne TpuroHOMETpUYECKUX
yYpaBHEHUN

Pemmenue TpUroHOMeTpHUUECKUX
ypaBHEHUU

Pemenune TpuroHoMeTpruuecKux
yYpaBHEHUN

Pemennie TpUroHOMeTpHUUECKUX

YpaBHEHUU

Pemmenuie TpUroHOMETpHUUECKUX



99

100

101

102

103

104
105

106

107

108

109

110

111

ypaBHEHUI

Pemenuie TpUroHOMeTpUUECKUX
ypaBHEHU I

Pemenuie TpUroHOMeTpHUUECKUX
ypaBHEHUH

Konrponsnas padora:
"TpUrOHOMETPUYECKUE BBIPAKEHUS U
TPUTOHOMETPHUYECKHUE ypaBHEHUs"
[TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUs
IocJIeI0BaTeIbHOCTEN. MeTon
MaTeMaTUYeCKON UHIYKIIUU

MOHOTOHHBIC M OTpaHUYCHHBIC
MOCJIeI0BATEIbHOCTH. VicTopus aHanu3a
OECKOHEUYHO MAaJIBIX

Apudmernueckas mporpeccus
['eomeTpuyeckas mporpeccust

beckoHneyHo yObIBaroIasi reoMeTpruiecKast
nporpeccust

CymMma O0eckOHEYHO yObIBarolie
r€OMETPUYECKON MTPOTrPECCUH

JIMHENHBIN U DKCIOHEHMAIIBHBIN POCT.
Uucno e. DopMyna CIOKHBIX POLEHTOB
JIMHENHBIN U DKCIOHEHMAIIBHBIN POCT.
Yucino e. Dopmyna ClI0KHBIX POLEHTOB
Hcnonbs30BaHne MPOTpeccUu UIsl peleHUs
peaNbHBIX 33/1a4 MPUKIAJIHOIO XapaKTepa
KonTponbnas pabora:
"[TocnenoBatrebHOCTH U TIporpeccuu’”



112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

HenpeprsiBHbIe QYHKIINU U UX CBOICTBA
Touka pa3pbiBa. ACUMITOTHI I'paUKOB
byHKIII

CgoiicTBa GyHKIIMIA HETIPEPHIBHBIX Ha
OTpE3Ke

CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA
OTpe3Ke

Metoa MHTEpBAJIOB ISl PELLICHUS
HEPABEHCTB

Merton HUHTCPBAJIOB IS PCHICHHA
HCPABCHCTB

MeTto UHTEPBAJIOB ISl PELIEHUS
HEPABEHCTB

[IpumeHeHre CBOMCTB HENIPEPBIBHBIX
GyHKIMMA 715 perieHust 3a1a4

ITpuMeHeHnEe CBOMCTB HENPEPHIBHBIX
(byHKUUH 1715 pelieHus 3a1a4

[lepBast u BTOpas Mpou3BOIHbIE (PYHKINN

Omnpenenenue, reOMETPUYECKUN CMBICI
IIPOU3BOJHOU

Omnpenenenue, GU3NYECKUN CMBICT
IIPOU3BOJHOM

VYpaBHeHHe KacaTeabHOU K rpaduky
byHKIIUA

VYpaBHeHHUe KacaTeNbHOU K TpaQuKy
byHKIIIN

[Tpou3BoHBIE JIEMEHTAPHBIX (PYHKUINN



127

128

129

130

131

132

133

134
135

136

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

[Tpon3BoIHBIE NIEMEHTAPHBIX (PYHKIUH

ITponsBoaHast CyMMBI, IPOU3BENCHNUS,
YaCTHOT'O M KOMIIO3UIIUU (PYHKIUH

[Ipon3BoHAS CyMMBI, TPOU3BEICHHUSI,
YACTHOTO ¥ KOMIIO3UIIUK (PYHKITHI

IIpou3BoHast CyMMBI, IIPOU3BEICHHUS,
YaCTHOI'O U KOMIO3ULIUU (PYHKIUI

Kontponbnas padora: "[IponsBoanas”

[ToBTOpenwue, 0600mEeHNE,
cucTtemaTu3anus 3Hanuil: "YpaBHenus"

[ToBTOpenwue, 0600mEeHNE,
cucreMaru3aius 3Hanui: "Oyaxuun"

HroroBast KOHTpOJIBHAs paboTa
HToroBast KOHTpoJIbHAs paboTa

[ToBTOpenue, 06001IEHNE,
cHUCTEMaTH3als 3HAHWI

136



11 KJIACC

Ne i/

Tema ypoka

[IpumeHeHue nporu3BOJHON K
UCCJICIOBAaHMIO (DYHKITHI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBbI

[TpumeHeHne mpOU3BOTHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[TpumeHeHne Nponu3BOJHON K
UCCIIeI0BaHUIO (PYHKIMH Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI
IIpuMeHeHne Mpou3BOJHON K
MCCIIeI0BaHMIO QYHKIIMI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI
IIpuMeHeHne Mpou3BOIHON K
MCCIIeI0BaHMIO QYHKIIMI Ha
MOHOTOHHOCTb ¥ IKCTPEMYMBI

IIprMmeHeHne nporu3BOIHON K
UCCIIeTOBaHHIO (YHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

Haxoxnenue HaHOOJIBIICTO U

HaMMCHBIICTO 3HAYCHU A HerCpBIBHOﬁ

(GyHKLIUU Ha OTpe3Ke

Haxoxnenne HanOoOJIbIIIETO 1

HaMMCHBIICTO 3HAYCHU A HerepLIBHOﬁ

(GyHKLIUHU Ha OTpe3Ke

KoanuecTBo 4acoB

Bcero

JarTa uzydyenus

KoppexTuposka



10

11

12

13

14

15

16

17
18

Haxoxnenue HanbonpLero u
HAUMEHBIIIETO 3HAYCHUS HEIPEPHIBHOM
(GYHKITMH Ha OTPE3Ke

Haxoxnenue HanOoJIbIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOMN
(GyHKIMHU HAa OTpe3Ke

Haxoxxnenue HauOobIIero u
HaVMEHBIIIETO 3HAYEHUS HENIPEPHIBHON
(GyHKIIMM Ha OTpEe3Ke

Haxoxnenue HaubobIiero u
HAUMEHBIIIETO 3HAUYCHUS HEPEPHIBHOM
GyHKIINM Ha OTpe3Ke

ITpumeHeHne NpONU3BOJHON IS
HaXO0X/ICHNs HAWIYYIlIEero PEeEeHHs B
IIPUKIIAIHBIX 3a7a4ax

IIpuMeHeHne MpOU3BOHOM IS
HAXO0X/ICHNS HAaWTY4IlIero peueHus B
IIPUKIIAIHBIX 3a7a4ax

IIpuMeHeHne MpON3BOHON IS
orpezieNieHus: CKOPOCTH U YCKOPEHUS
npolecca, 3alaHHOro GopMysIoN WiH
rpaduxkom

IIprmeHeHre nporu3BOAHOMN ISt
oTpezieNieHUs] CKOPOCTH U YCKOPEHUS
nporecca, 3alaHHOro GopMyJIoN WK
rpaduxkom

Komnozumus GyHkImii

Komnosumus ¢pyHkumii



19

20

21

22

23

24

25

26

27

28

29

30

31

32

Kommnozumus GpyHKImii
['eomeTpuyeckue 0Opa3bl ypaBHEHUN Ha
KOOPAMHATHOW INIOCKOCTH
['eomeTpuyeckue 0Opa3bl ypaBHEHUN Ha
KOOPJMHATHOM TJIOCKOCTH
Konrtponsnas padora: "VccnenoBanue
(GYHKIMI ¢ TOMOIIBIO TPOU3BOIHON"
[TepBooOpazHas, OCHOBHOE CBOHCTBO
epBOOOPA3HBIX

[TepBOOOpa3HbIC AIIEMEHTAPHBIX
¢ynkuui. [TpaBuiia HaXOXKACHUS
epBOOOPa3HBIX

[TepBooOpa3HbIe 2JIEMEHTAPHBIX
¢yukuuii. [IpaBuna HaxoxAeHUS
epBOOOPA3HBIX

WNHuTerpain. I'eoMeTprudecKuii CMbICI
MHTETpaa

Brruncnenue onpeaenéHHOro HHTErpana
o popmyne Herotona-JlelOHua
Brruncnenue onpenenéHHoro HHTerpana
o popmyne Herotona-JleliOuuma
[IprMeHeHne uHTerpana i HaXOXKACHUS
ioniaied iocKux Guryp

ITpuMeHeHne nHTerpana 1Jid HaX0XACHUS
00BEMOB reOMETPUYECKHX TeI

[Tpumeps pemieHuit AudpepeHnnaIbHbIX
YpaBHEHUU

[Tpumeps pemennii nuddepeHITnaTbHBIX



33

34

35

36

37

38

39

40

41

42

43

ypaBHEHU I

Marematuueckoe MOACIMPOBAHNE
pEaIbHBIX ITPOLIECCOB C IOMOUIbIO
nuddepeHIraIbHbIX ypaBHEHUN
Kontpoinbnas padota: "[lepBoobpaszHas u
uHrerpan"”

TpuronomeTpudeckue QyHKIHH, UX
CBOIicTBa U rpaduKu

Tpuronomerpudeckne GyHKINHU, HX
CBOWCTBA U TpapuKu
Tpuronomerpuyueckue GYHKIHH, HX
CBOMCTBa U rpaduKu

Tpuronomerpudeckne GyHKINHU, HX
CBOICcTBa U rpadUKu

Tpuronomerpuueckue QyHKIMH, UX
CBOICcTBa U rpadUKu

OT100p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPHUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUYECKHX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH



44

45

46

47

48

49

50

51

52

53

54

55

56

57

Pewienne TpuroHOMeTpU4ECKUX
HEPABCHCTB

Pewienne TpuroHOMeTpU4YECKUX
HEPaBEHCTB

Penienne TpUroHOMETpUYECKUX
HEPABCHCTB

Pemienne TpuroHOMETpUYECKUX
HEPABEHCTB

Konrponsnas padora: "['papuku
TPUTOHOMETPUUYECKHUX (PYHKIUH.

Tpuronomerpuyeckue HepaBeHcTBa"

OCHOBHBIE MCTOJbI PCHICHUA
IMOKa3aTCJIbHbIX HCPABCHCTB

OcCHOBHEBIC MCTOBI pCHICHUA
MMOKa3aTCIIbHbIX HECPABCHCTB

OcCHOBHEBIC MCTOBI pCHICHUA
MMOKa3aTCJIbHBIX HCPABCHCTB

OcHOBHBIE MCTObI pCHICHUSA
MMOKa3aTCIIbHbIX HECPABCHCTB

OcCHOBHEBIC MCTOBI pCHICHUA
J'IOl"apI/I(I)MI/IquKI/IX HCPAaBCHCTB

OCHOBHBIE METO/IbI PEIICHUS
norapu(MUIECKIX HEPABEHCTB

OcHOBHBIC MCTOJbI pCHICHUA
HOFapH(bMquCKHX HCPAaBCHCTB

OCHOBHEIE MCTOJBI pCHICHUA
J'IOl"apI/I(I)MI/ILICCKI/IX HCEPAaBCHCTB

OcCHOBHBIE MCTOABI pCHICHUA



58

59

60

61

62

63

64

65

66

67

68

69

70

UPPALMOHAJIBHBIX HEPABEHCTB
OcHOBHBIE METO/BI PEILICHUS
UPPALMOHAJIBLHBIX HEPABEHCTB
OcHOBHBIE METOBI PEILICHUS
MPPALMOHAIILHBIX HEPABEHCTB
OcCHOBHBIE METO/IbI PELLICHUS
MPPALMOHAJIBHBIX HEPABEHCTB
['paduueckue MeTObl pelIeHus
UPpPaLMOHATILHBIX YPABHEHUM
I'paduueckue MeTobl perIeHus
VPPALMOHATIBbHBIX YPABHEHUN
['padmueckue MeTobI peLIeHUs
IIOKa3aTeJIbHBIX YPaBHEHUI
I'paduueckue MeTObI perIeHus
IIOKa3aTeJIbHBIX HEPABEHCTB
I'paduueckue MeTObI perIeHus
Jorapu(pMHUUECKUX ypaBHEHUH
['padmyeckue MeTobI peLIeHHs
norapu(pMUUECKIX HEPABEHCTB
I'paduueckue MeTObI perIeHus
JorapupMHUUECKUX HEPABEHCTB
['paduueckue MeTOIbI perIeHus
NOKa3aTeIbHbBIX U JIOTapu(MUIECKUX
yYpaBHEHUN

['padmyeckue METOABI peLIeHHs
MOKa3aTeNNbHBIX U JIOrapu(OMUUYECKUX

YpaBHEHUU

['padmyeckue METOABI peLICHUS



71

72

73

74

75

76

77

78

79

80

81

NOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

['padmyeckue METOBI pEIICHIS
MOKA3aTeIbHBIX U JIOTapU(OMUIECKUX
HEPABCHCTB

KonTponbhas pabora:
"UppaunoHalibHbI€, OKa3aTEIbHbIE U
JorapupMUUECKUe HEpaBeHCTBA"

KommuiekcHbie uncna. Anrebpandeckas u
TpUTrOHOMETpHUEecKas (HOPMBI 3aITUCH
KOMIUIEKCHOTO YHCIIa

KomnuiekcHble uncna. AnreOpanueckas u
TPUTOHOMETpHUEcKas (hOpPMBI 3aITUCH
KOMIUIEKCHOTO YHCIIa

ApudmeTrnueckue onepauu c
KOMIUIEKCHBIMU YHCIIaMU
Apudmerndeckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMU

N300pakeHne KOMIUJIEKCHBIX YHCeT Ha
KOOpPJMHATHOM INIOCKOCTH

N300pakeHne KOMIIJIEKCHBIX YHCeT Ha
KOOPJAWHATHOM IIOCKOCTH

®opmyna Myaspa. KopHu n-oii crenenu
13 KOMIUIEKCHOTO YHClIa

®opmyna Myaspa. KopHu N-oit cTenenn
13 KOMIUIEKCHOTO YHClIa

[TpriMeHeHre KOMIUIEKCHBIX YUCEI JJIs
petieHus GU3NUECKUX U FT€OMETPHUUECKHUX



82

83
84

85

86

87

88

89

90

91

92

93

94

3a1a4y
KoHntposnbnas pabdora: "KomMruiekcHbie
gucnaa"

HatypanbHble u 1ienble ynciia
Harypanbnsle u 1iensie yucna
[IpuMeHeHne NpU3HAKOB AEIUMOCTH
LEJIbIX YUCEIl

[TpumeHeHre TpU3HAKOB IETUMOCTH
LEJIBIX YUCENl

[IpuMeHeHne NpU3HAKOB ACIUMOCTH
uensix yucesn: HOJl u HOK

[IpuMeHeHne MPU3HAKOB ACITUMOCTH
nensix uncen: HO u HOK

IIpuMeHeHne NPU3HAKOB AEIUMOCTH
LEJIBIX YUCEII: OCTATKH IO MOYJIIO

HpI/IMeHeHI/Ie IMPU3HAKOB ACIIMMOCTU
OEJIBIX YUCEII: OCTATKU IO MOIAYJIIO

HpI/IMeHeHI/IC IMPU3HAKOB ACIIMMOCTU
HCJIBIX YUCCII: AJITOPUTM EBxnmuna nus
peHiCHUs 3a/1a4 B LEJIbIX YUCIIAX

KouTtponbnast pabota: "Teopus menbix
gucen"

Cucrema ¥ COBOKYITHOCTb YPaBHEHHI.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBbI-
CJIEACTBUSA

CucreMa 1 COBOKYITHOCTb YpaBHEHUI.
PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-
CJIEACTBUSA



95

96

97

98

99

100

101

102

OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
COBOKYITHOCTEH pallMOHaIbHbBIX
ypaBHEHUH

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW MppalMOHAIBHBIX
ypaBHEHUI

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUI

OcCHOBHBIE METO/BI PELLICHUS CUCTEM U
COBOKYITHOCTEH ITOKa3aTeIbHBIX
yYpaBHEHUU

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(h)MU4ecKux
yYpaBHEHUHU

OcCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH Jorapu(pMHuecKux
yYpaBHEHUHU

IIpuMeHeHne CUCTEM K PEIEHUIO
MaTEeMaTUYeCKHUX 3a/1a4 U 3a]1a4 U3
Pa3IUYHbBIX 00J1aCTe HayKu U peallbHON
JKU3HHU, MHTEPIIPETALUs TOITy4YEeHHBIX
pe3ynbTaToOB

IIpuMeHeHne cuCTeM K pEeIEHUI0
MaTeMaTHYeCKUX 3a/1a4 U 33]1a4 U3
pa3IMyYHbIX 00JacTel HayKH U peaibHOM
JKU3HHU, MHTEPIIPETALUs TOITy4EeHHBIX
pe3ynbTaTOB
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[TpuMeHeHrEe HEPABEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3aja4 U 3aa4 u3
pa3InyYHbIX 00JacTel HayKH U peaibHOI
YKU3HU, MHTEPIIPETaLUs OTy4YEeHHBIX
pe3yJbTaTOB

KonTponbhas padota: "CucreMsr
palMOHAIBLHBIX, UPPAIIMOHATBHBIX
MOKa3aTesIbHBIX U JIOTapU(PMUICCKUX
ypaBHeHUH"

PanuonaneHbIe ypaBHEHUS C
napameTpamu

PanyonanbHble HEpaBEHCTBA C
napaMmerpamu

PamuonanbHbBIE CUCTEMBI C mapamMeTpamMu

HppanmonanbHble ypaBHEHUS,
HEPABEHCTBA C ITapaMeTPaMHU

HppanuoHanbHble CUCTEMBI C
napameTpamu

Iloka3aTenbHbIE ypaBHEHUS, HEPABEHCTBA
C mapaMeTpaMu

[ToxazarenbHbIE CUCTEMBI C TapaMeTpaMu

Jlorapugmuueckue ypaBHEHHUs,
HEpaBEHCTBA C MapaMeTpaMu

Jlorapudmudeckue CUCTEMBI ¢
napaMeTpamMu

TpuroHomeTpruyecKkue ypaBHEHUS C
napaMeTpamu

TpuroHomeTpuyeCcKrue HEPaBEHCTBA C
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napaMeTpamu

TpuronoMmeTpuyeckue CUCTEMBI C
napaMeTpamu

[TocTpoenue u nccaenoBaHue
MaTEeMaTUYECKUX MOJICJICH peaTbHbIX
CUTYallMi C TOMOIIbIO YPAaBHEHUH C
napameTpamMu

[TocTpoeHue u uccneaoBanme
MaTeMaTUYECKUX MOJIENIeN peaTbHbIX
CUTYaIlUi C IOMOIIBIO CUCTEM
YpaBHEHHUI ¢ TapaMeTpaMu

[TocTpoeHnue u uccienoBaHue
MaTeMaTHYECKUX MOJIeNel pealbHbIX
CUTYallU C IOMOUIbIO CUCTEM
YpaBHEHMH ¢ mapaMeTpaMu
KonTponbhas pabota: "3anauu ¢
napamerpamu”

[ToBTOpenue, 06001IIEHNE,
cucTemarusanus 3HaHuil: "YpaBHenus"
[ToBTOpenue, 06001IEHNE,
cuUcTeMaTu3alus 3HaHuil: "YpaBHeHus"
[ToBTOpenwme, 0600IIEHNE,
cucTeMaTu3alus 3HaHui: "Y paBHEHN .
Cucremsl ypaBHeHUN"

[ToBTOpeHue, 00001IEHNE,
cucremaTtusanus 3Hanuii: "HepaBencrsa"
[ToBTOpenwue, 06001IEHNE,
cucremarusanus 3Hanuil: "Hepasencraa"
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[ToBTOpenwue, 0600mIeHNE,

cucremaTusanus 3Hanuil: "HepaBencrna'
[ToBTOpenwue, 0600mIEeHNE,
cucremarusanus 3HaHuii: "IIponsBogHas
u e€ npumeHeHue"

[ToBTOpEeHmE, 0600IICHUE,

cucremaTtusanus 3Hanuil: "IIpousBoaHas
u e€ npumeHeHue"

[ToBTOpEHME, 0000IICHNE,
cucreMartuzarus 3Hanuii: "[Ipon3BogHas
U e€ npuMeHeHue"

[ToBTOpenwue, 0600mEeHNE,
cuctemaTusanus 3Hanui: "Murerpan u
ero npumMeHenue"

[ToBTOpenue, 0600MIEHNE,
cucreMaru3arus 3Hanui: "Oyaxnun"
[ToBTOpenue, 06001IEHNE,
cucreMaru3anus 3HaHui: "OyHkuun"
[ToBTOpenue, 0600MIEHNE,
cucreMaru3anus 3HaHui: "OyHkuun"
HtoroBast KOHTpoJIbHAs paboTa
HToroBast KOHTpoONbHAs paboTa
[ToBTOpenme, 0600IIEHNE,
cUCTeMaTH3aIus 3HaHui

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






