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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauOoJyiee 3HAYMMBIX B IPOrpaMMe CpEeIHEro oOIIero oOpa3oBaHUS,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OPMATUKU, OOLIECTBO3HAHUS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaloOT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHON HayKu, KOTOpas (OpMYIUpYyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM hopMe.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHajn3a 3aKja/bIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TEHJICHIINN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOJIb30BaTh UX I JaldbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKJICHUSI ¢ TIOMOLIBIO MHIYKUUUA U PacCyXAaTh JEAYKTHUBHO, MCIOJIb30BAThH
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecs MOJY4YaroT HOBBIA OMNBIT PELICHHS MPUKIAAHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B MpPUPOJE, HAYKE U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTHYECKAUMU OTKPBITHSIMH U UX aBTOPaMH.

VYyebHblli Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUMN
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NEeATEeTLHOCTH, TpeOyIomed TNPOJOKUTEIHHOM KOHIIGHTPAIlMd  BHHUMAaHWS,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadalaM MaTeMaTHYeCKOTrO
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYeHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJICJICHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BblUUCIEHUD», « DyHKIUU U Tpadukny, «YpaBHEHUS] U HepaBeHCTBay, «Hauana
MaTeMaTU4YeCcKoro aHanu3a», «MHoXkecTBa U JIoOTMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANUECKUE JHHUM HU3Yy4aloTCs Ha MPOTSDKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJEp’KaHUE HECKOJBKMX MaTEeMaTHMUECKUX JMCLUILIIMH, TAaKMX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlapaToM, y HUX IOCIEI0BaTENbHO (popMupyeTcsa u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMAaTUYECKYI0 MOJEIb pealbHON
CUTyalluH, IPUMEHSATh 3HAHUS, MOJIYYEHHbIE IPU U3YYEHUU y4yeOHOro Kypca, JUis
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOoIMYecKass JUHUS «Yuciia U BBIYMCIECHUS» 3aBeplIacT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palroHaIbHBIX BBIUMCICHUMA, BKIIOYAIOMINX B C€0sl MCIOJB30BaHUE PA3TUYHBIX
dopM 3amucu 4yMcia, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBbIE BbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBA HaTypaibHBIX, IIEIbIX,
paloOHANBHBIX M JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palroHaIbHBIX M MUPPAIMOHATBHBIX YHCEN, apu(PMETUUECKUE OTepaIiu, a TaKkxkKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSMH MX NMPUMEHEHHS Ul PELICHUS Pa3iMuHbIX 33134
dbopMupyeTcsi TPeACTaBICHUE O €IUHCTBE MATEMAaTUKH KaK HayKH W €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHHusi Ha YpOBHE CpeIHero oOmiero o0pa3oBaHHsA, MOCKOJBKY B KaxKIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte OOydaroluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  pEIICHUS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypaBHEHUH, HEPABEHCTB M CHUCTEM, a TakXke 3anad,
coaepKaimx mnapameTpsl. [lodydeHHblE yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO NTPOU3BOJHON, IPU PELIEHUH NPUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copepkarenbHasi TUHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUMN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuansa NPOUCXOJWUT  JaJIbHEWIEee  pa3BUTHE  AITOPUTMHYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npegiaraeT 3(QQPEKTUBHbIE WHCTPYMEHTBl JJI PEIIECHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIBHOCTh U3YUEHNs MaTeprana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIIBHON U3HHU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM AHAIIN30M,
TaK W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oosnbllloe BHMUMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (OpMyJaMu 3aBUCUMOCTH MEXIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Matepuan 3Toi coaepKaTeNbHON JTMHUN HalleJIeH Ha Pa3BUTHE YMEHUUN
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3AILIUK, UCTI0JIb30BAHUIO aHAJIOT .

CopnepxarenpHas nuHuA «Hauvana MareMaTHyecKoro aHaliu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MATEMAaTHYECKHUX, TaAK U MPHUKJIAJHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CcNOXHBIX (YHKUMHA, OMpEeAensiTh HX HauOOoJbIIMNE W HaWMEHbILNE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelleHue B MPUKIAIHBIX, B TOM YHCIIE
COLIMAJIbHO-D)KOHOMUYECKHX, 3aa4aX. 3HAKOMCTBO C OCHOBAMH MaTEMaTUYECKOTO
aHanm3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TeXHHKE U UcKyccTBe. OOyuaromiuecss y3HAIOT O



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

CopeprkaTenbHO-METOANYECKass TUHUS «MHOKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEeMAaTUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIOMMNA BCE Pa3ieiibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B efauHoe uenoe. [loaTomy BaxHO AaTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOJIb30BaTh €0 JIJISi BBIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPECIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHIECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hadajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIHUPOBAHUS, KOTOpPHIE MPHU3BAHbI
croco0CcTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyallMi, WCCIACAOBAHMS D3TUX MOJENEH C TOMOIIBIO ammapara anreOpbl H
MaTEMaTUYECKOT0 aHajii3a, WHTEPIPETAIMH TOJyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETCHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBbI, ITOCKOJIBKY BECh MaTepualn
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pEIICHUH  pEabHbIX  MPAaKTUYECKUX  3a7ad  OOydarluecss  pa3BUBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlestenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3aj1a4
OpraHU3yeTCs B POIIeCcCe U3yUEHHUs BCEX TEM yueOHOTO Kypca «Anrebpa u Havasna
MaTeMaTHYECKOTO aHaJIN3ay.

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 KJTACC

Yucsia v BbIYMCIEHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobGelt W MPOIEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACied 3HAHUHN U peanbHOM )KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMu ¢ JCUCTBUTENIBHBIMU  4YHCIaMd.  Moayib
JEUCTBUTEILHOTO YHCIa U ero cBoicTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, TTPABUIIA
OKpYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUN.

Crenenp ¢ uensiM mnokaszareneM. buaom Herorona. HMcenospzoBanue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a7a4 ¥ MPEJACTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHb C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC,
aAPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIE YpaBHEHHMSI M ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pEILICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPABHEHHUUN U
HEpPABEHCTB. MHOIrOWIeHbl OT OJHOW MEepeMEHHOW. [leeHne MHOorowieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIbBIMUA
ko3 dunmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BRIPAKEHUHN, COJIEPIKAIINUX CTENIEHU M KOPHHU.

HNppaunonanbHbie ypaBHEHUSI. OCHOBHBIE METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[Tpeobpa3zoBanHue BbIpaX)EHH, COEPKALUX JOrapru(MBbI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIpAKEHNN. Pelienue TpuroHoMeTpuyecKux ypaBHEHU M.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWH. PelleHne NpUKIagHBIX 3aJad C [OMOIIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

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

@OyHkuuu U rpadpuku

@®yHkus, crnocoObl 3amanus (yHKIuM. B3auMHO o0OpaTHble (YHKIMH.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB GyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
dbynkuuu. Hanbosnbinee 1 HauMeHbliee 3Ha4eHus1 QyHKIIMKA Ha TPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
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
CTENEHU C HATYPaJIbHBIM [TOKA3aTEIIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

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

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEAJbHBIX MPOLECCAX M SBJICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIEOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHS MAaTEMAaTHYECKOTO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas rnporpeccu. beckoneuHo yobiBaromias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
Iporpeccui. JIMHEVHbIN U 3KCITOHEHIMAIBHBIA pocT. Yncio e. @opmyna Cia0KHbIX
npoueHTOB. Mcnonb30BaHWE MPOTrpeccUMy JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOYKM pa3pbiBa. ACHMNTOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. [IprMeHeHHWe CBOWMCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YaCTHOTO U KOMITO3ULIMH (PYHKIIUH.

MHoskecTBa M JIOTHKA

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

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yucaa v BIYMCICHUSA

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uis pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpandeckas M TpUTOHOMETpUYeckas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PEIICHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHUs U HEPABEHCTBA

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

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABl PEIICHUS CUCTEM M COBOKYIHOCTEM 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 PazIUYHbIX O0JacTell HayKd W peaabHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pelieHHs ypaBHEHMM W HepaBeHCTB. ['paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauana MaTeMaTH4eCKOro aHajansa

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

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3aJadyax, JUIsl OINpPENENIEHHs CKOPOCTH M YCKOpPEHMsS Ipolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
ornpenenéHHoro uurerpana mno ¢popmyne Heiorona-JleiOuua.

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

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
YPaBHCHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMErocs Kak akKTUBHOTO H
OTBETCTBEHHOTO  4YJIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPAXKTAHCKON HUIEHTUYHOCTU, YBAKECHHS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYHUBOTO OYAYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PELICHHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (GU3nvecKas aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESTEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMU, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, 0OCO3HaHUE IrI100ATIBHOTO XapaKTepa IKOJOTUUECKUX MPo0OIJIeM, OpUeHTAIUs
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypou Kak CpeJCTBOM IIO3HAHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUIYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBEISIBIIATh M XapaKTEPHU30BaTh CYIIICCTBEHHBIC MPU3HAKH MaTEMaTHYECKHX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHMSI, KpUTEPUU MTPOBOAMMOTO aHAIIN3A,

BOCIIPUHUMATh,  (opMylIupoBaTh M  TIPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEYUN;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JECIyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

POBOJAUTH CAMOCTOSATEIBHO JTI0KA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUN
(mpsiMBIC W OT MPOTUBHOTO), BEICTPAUBATh apPTYMEHTAIIUIO, TIPUBOIUTH MPUMEPHI 1
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareabcKue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CaMOCTOSITENIBHO CIJITAHUPOBAHHBIA SKCIEPUMEHT, UCCIEIOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
OPOBEAEHHOIO  HAONIONECHUSA, HCCIENOBAaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOPMAIMH, TAHHBIX, HEOOXOJUMBIX NIJIi OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYPUPOBAaTh MH(POPMALIUIO, MPEJICTABIATh €€ B PA3NMUYHBIX (OpMax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSATEIIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUAMHU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3a1auH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOJsieMbl, pelmaeMol 3aJaud, BbBICKA3bIBaTh MWJIEH, HAIEJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(dbopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,;

IIPEACTABIATh PE3YJIBTATHl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIECIOBAaHMS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1a4d, BEIOUPATh CIIOCOO PEHICHUS C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJauH,
BHOCUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

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

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl mpu pemeHur Y4eOHBIX 3a7ad, NTPUHUMATh I€JIb COBMECTHOU
NeSATEeTbHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIbI pabOT, JAOTOBapUBaThCsA, OOCYXKIATh TMPOIECC W Pe3ysbTaT padOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JACHCTBHUS C JPYTMMHM YJE€HAMH KOMAaH[bl, OLICHUBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy obOydenus B 10 kiaacce oOydaromuiics HOJYYUT CIEIYIOIINE
npeaIMeTHbIe Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHATIbHOE YHCIO, OECKOHEYHas
nepuoanyueckas ApoOb, TMPOIEHTHI, HWPPALUOHAIBHOE YHUCIO, MHOXECTBa
PALMOHAIIBHBIX U IEMCTBUTENIBHBIX YUCET, MOLYJb AEHCTBUTENBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIKEHHBIC BRIYMCIICHUS, IPABUJIA OKPYTIICHUS, IPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: apUPMETUUECKUN KOPEHb HATYpPaJIbHOU
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

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

ONEpUPOBaTh MOHATUAMH: APKCHHYC, APKKOCUHYC U apKTAHT'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

NPUMEHATh Pa3jJU4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JieJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
WCIIOJIb30BaTh CBOICTBA ompenenuTess 2 X 2 s BBIUMCIEHUS €ro 3HAYCHUS,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJIEJINPOBATh PEaJbHbIE CUTYallUH C OMOUIBIO CUCTEMBI JIMHEWHBIX YPABHEHUM,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IOMOIIBIO MaTpPUIl W OIpPEAEIIHUTEINEH,
MHTEPHPETUPOBATH NOJYUYCHHBIN PE3YINIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUN;

cBOOOIHO OMEpPUPOBATH MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTENbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUM;

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

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDOKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA IO YCIOBHIO 3aJayd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBIINIOJIHATH 3JIEMEHTapHbIE Mpeo0pa3oBaHus rpa)uKoB PyHKIUH;

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

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NEepPUOINYECKUE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKLIHUH, MAKCUMYMBbI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeabIM TOKa3zareneM, rpapuk CcTeneHHOW (YHKUMHU C HATypalbHBIM U LEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSIMU: IOKa3aTelbHAas MU Jorapupmuyueckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHUH;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIONIb30BaTh rpaduku (YHKUMA JJI  UCCIEAOBAHMS IPOILIECCOB U
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIIasi T€OMETPUYECKas MPOTrPECCHs], TUHEUHBIN 1
HKCMOHEHLIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMHU: MOCIEIOBATEIIBHOCTD, CIIOCOOBI 3a/1aHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSIMHU: HENPEPbIBHbIE (DPYHKLUMU, TOYKHU
pa3pbiBa rpaduka GpyHKINHA, aCUMIOTOTHI rpaduka QyHKINH;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 17151 peLIeHMs 3a/1a4;

CBOOO/IHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOJHBIE
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIIATh MPOU3BOJHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMIIO3HUIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOIHO  OMNEpHpPOBaTh  TMOHSATHUSMHU: MHOXECTBO, ONEpaluud  Hajl
MHO>KECTBaMU;

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

CBOOOIHO OIEpPHpPOBaATh TMOHATUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, JOKA3aTEIIbCTBO, PABHOCUIIHHBIE
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOJIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1IEJ0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIMOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl 1 HOK HaTypasibHBIX 4Mcen sl pelIeHus 3a1a4, IPUMEHSTh
anroput™m EBkina;

CBOOOJIHO OMEpUpPOBATh MOHATHEM OCTaTKa IO MOJIYJI0, 3alUChIBAaTh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPUUECKOM (hopMe, BBINOJIHATH apU(PMETUUYECKUE ONEpal C HUMHU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIMHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAUUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJIbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

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

MOJICIUPOBATh peajbHBIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIPAKCHUS, YPAaBHCHHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBUIO 3aJa4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIOJIH30BAaHUEM alllapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS 1 CBOWCTB KOMIIO3UITUU JIBYX (hYHKIIHIA,

CTPOUTH TE€OMETpPUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
MPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTPE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO [JII HAXOXKJICHHUS HAWIYYIIErO0 PEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpaduKom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpA3HBIC AIIEMEHTAPHBIX (YHKIUNA ¥ BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HATbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoasubie | IlpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
MHOK€eCTBO IEMUCTBUTEIBHBIX YHCEIL.
1 Muorowiensl. PanimoHanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
ypaBHEHUH
5 Oynkiun u rpaduku. CreneHHas GyHKIUs C 12 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0if CTETIICHHU. 15 1
HppaumonanbHble ypaBHEHUS
4 [TokazarenpHas Gpynkuus. [lokazarenpHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuronomeTpuueckue BIpaXKEHUS U 99 1
YpaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHH 10 1
HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpenmEe, 0600IIEHNE, CUCTEMATU3AIIHS 5 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NMPOrpamMMbl Bcero Kontponbnbie | IIpaKTHieckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
1 HccnenoBanne GyHKIHIA ¢ TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpa 12 1
3 I'paduxu TPUrOHOMETPHUECKUX (HYHKIIHH. 14 1
Tpuronomerpuveckrue HepaBeHCTBA
4 WpparnmonanbHbIe, TOKA3aTEIBHBIC H 24 1
norapuMuUecKrue HepaBeHCTBA
KowmmiekcHbie uncna 10 1
HarypanbHble u nensie yucna 10
CucTeMBbl paroHaTBHBIX, HPPANUOHATEHBIX
7 MIOKa3aTeIbHBIX U JOrapu(PMUUECKUX 12 1
ypaBHEHUH
8 3aaun ¢ mapaMeTpamu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIlUs 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoasbnsie | Ilpakrnyeckue
n/n Bcero u3yyeHusi | oOpasoBaTesibHbIE
padoThI padoThbI
pecypcebl
1 MHOKeCTBO, ONepaly HaJl MHOYKECTBaMU 1
1 UX CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IpumeneHne TeOpETUKO-MHOKECTBEHHOTO 1
ammapara JJisl pelieHus 3a1a4
Parmmonaneueie unciaa. OOBIKHOBEHHBIC U
4 JECSITUUHbIE TPOOH, IPOLIEHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE IPOOH
Panmonaneueie yncna. OOBIKHOBEHHBIC U
5 JECSITUUHbIE TPOOH, IPOLIEHTHI, 1
OECKOHEUYHBIE MTEPUOINMUECKUE TPOOH
6 [Tpumenenue apobeli u MPOIEHTOB AJIs 1
pelIeHs TPUKIaJHbIX 3a7a4
7 [Tpumenenue apobeli U MPOICHTOB IS 1
pelIeHs TPUKIaJAHbIX 3a7a4
8 JleicTBuTenbpHbIE unciia. PaimonanbHbIC U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTrnueckue oneparuu c 1
JIEHCTBUTEIbHBIMU YU CIIAMH
10 Mopaynb AeiCTBUTENBHOTO YHCIIA U €r0 1




CBOMCTBA

11

[TpuOnm>xEHHBIE BBIYMCIICHUS, IIPaBUIIa
OKpYIJICHUS, IIPUKUKA U OLICHKA
pe3yJibTaTa BEIYMCIEHUN

12

OcHOBHBIE MCTObI pCIICHUA LCIIbIX U
JIpOoOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABEHCTB

13

OcHOBHBIE MCTOABI pCIICHUA LCIIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

14

OCHOBHBIE METO/IbI PEIICHHS LEIBIX U
IpOoOHO-pallMOHATIFHBIX YPABHEHUH U
HEPABEHCTB

15

MHoro4JIeHbl OT OJIHON TTEPEMEHHOM.
JleneHue MHOro4jieHa Ha MHOT'OYJIEH C
octaTtkoM. Teopema besy

16

MHorouseHsl ¢ HeabIMi KodhGUIIneHTaMH.
Teopema Buera

17

Pemrenne cucreM TMHENHBIX YpaBHEHUN

18

Pemenne cucreM TMHENHBIX YpaBHEHUN

19

Martpuna CUCTEMBI IUHEUHBIX YPABHEHUN.
Onpenenurens MaTpuLpl 2X2, ero
T€OMETPUUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

20

Onpenenurens MaTpuipl 2X2, ero
TE€OMETPUUYECKUN CMBICIT U CBOMCTBA;
BBIUMCJIEHHE €r0 3HaYCHUS




21

[TpuMeHeHue onpeaenuTeNs Ui pelieHus
CHUCTEMbI JINHEHHBIX YPaBHEHUM

22

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

23

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

24

KoHntposbHas padota: "PanronanbHbie
ypaBHEHHU U HepaBeHCTBA. CHCTEMBI
JUHEHHBIX ypaBHEHUN"

25

OyHKIMS, CIIOCOOBI 3a/1aHus QYHKIUH.
B3aumHuo oOpartHbie ¢pyHkimu. Kommosunms

byHKUIMMA

26

I'paduk QyHkuuu. dnemMeHTapHbIe
npeoOpazoBanus rpadukoB QyHKIUH

27

OO6nacth ornpeaesieHus] 1 MHOYKECTBO
3HayeHud pynkuuu. Hynu pyHkuum.
[TpomexyTKM 3HaK MOCTOSIHCTBA

28

UYErHble 1 HEUETHDBIE PYHKITUH.
[Tepuoaunueckue pynkuuu. [pomexyrku
MOHOTOHHOCTH (DYHKIIUU

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
HaunOospliiee 1 HaMMeEHBIIIEE 3HAYEHUE
(GYHKIINHM Ha TPOMEKYTKE

30

Jlunelinas, kBagpaTudHas u JpoOHO-
TuHeHas GyHKuun

31

DNEMEHTAPHOE UCCIIEI0OBAaHUE U
NocTpoeHue rpauKoB ATUX QYHKIUN




:‘)HeMeHTapHOC HCCICI0OBAaHUEC U

32 .
nocTpoeHue rpadukoB TUX QYHKIUN

33 Crenens c 1eJIbIM TTOKa3areneM. bunom
Herorona

34 Crenens c 1eJIbIM TTOKa3areneM. bunom
Herorona
CrenenHast GyHKIUS C HATypaIbHBIM U

35 LeNbIM MoKa3aTeneM. E€ cBoiicTBa u
rpaduk

36 Kontponbhas pabota: "Crenennas
¢bynkuus. E€ cBoiictBa u rpaduk”

37 ApudmeTnueckuii KOpeHb HaTypaIbHOU
CTEIEHU U €ro CBOKMCTBA

38 ApudpmeTnueckuii KOpeHb HaTypaIbHOU
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpazoBaHus YUCITOBBIX BHIPAKEHUH,
COJIEpXKAIINX CTETIEHU U KOPHU

40 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
COJIEpXAIINX CTETIEHU U KOPHU

41 [TpeoOpazoBaHUs YHCIOBBIX BBIPAKECHUIH,
COJIepXKalINX CTEIIEHU U KOPHU
HppaunonaneHbie ypaBHeHNs. OCHOBHBIE

42 METO/Ibl PEIICHUS UpPALlMOHAIBHBIX
yYpaBHEHUN
HppaunonaneHbie ypaBHeHNs. OCHOBHBIE

43 METO/IbI PEIICHHS UPPAIlHOHATBHBIX

YpaBHEHUU




UppanuonansHbie ypaBHeHUs. OCHOBHBIE

44 METO/Ibl PEIICHUSI UPPALIUOHATIBHBIX
YpaBHEHUN

45 PaBHOCHITBHBIE TIEPEXO/IBI B PEIICHUN
UpPpALMOHATILHBIX YPABHEHHM

46 PaBHOCHITBHBIE TIEPEXO/IBI B PEIICHUT
UPPAMOHATIBHBIX YPaBHEHUI

47 PaBHOCHITBHBIE TIEPEXO/IBI B PEIICHUT
UPPAIMOHATILHBIX YPABHCHHMA

48 PaBHOCHIIbHBIE TTIEPEXOBI B PEIICHUH
UPPALMOHATILHBIX YPAaBHEHHIM
CaoiicTBa U rpaduK KOpHs N-Oi CTENEeHH

49 KaK (YHKIIMH OOpaTHOW CTETICHH C
HATypaJIbHBIM ITOKa3aTeleM
CaoiicTBa 1 rpaduk KOpHs N-0i1 CTeTIeHN

50 KaK (yHKIIMH OOpaTHOW CTETICHH C
HATypaJIbHBIM MOKa3aTeleM
KonTponbhas padota: "CsolicTBa u rpaguk

o1 KOpHs N-o¥ crenenu. MppannoHanbHbIe
ypaBHeHHUA"

59 CreneHsb ¢ palluOHAIBHBIM [TOKA3aTENEeM U
€€ CBOICTBA

53 CreneHb ¢ pallMOHAIBLHBIM MTOKA3aTeIeM U
€€ CBOICTBA

54 CremneHsb ¢ paliOHATBLHBIM MTOKA3aTeNeM U
e€ CBOICTBA

55 [Toka3zarenbHas (pyHKIHMA, €€ CBOWCTBA U




rpadguk

Hcnons3oBanue rpaduka QyHKIUN s

56 . 1
peleHns ypaBHEeHUN

57 Hcnonb3oBanue rpaduka GyHKINUN A7 1
peLICHUs ypaBHEHU I
[Toka3zarenbHble ypaBHeHMs. OCHOBHBIE

58 METO/IbI PEIICHUs TOKa3aTEIbHbBIX 1
ypaBHEHUI
[Toka3arenbHble ypaBHeHHsI. OCHOBHBIE

59 METO/IbI PEIICHUs TOKa3aTEIbHbBIX 1
yYpaBHEHUU
[Toka3arenbHble ypaBHEeHHs. OCHOBHBIE

60 METO/IbI PEIICHUS TOKa3aTEIbHBIX 1
yYpaBHEHUU

61 KonTponbhas paborta: "[lokazarenbHas 1
¢ynkuus. [TokazaTenbHble ypaBHeHUS"

62 Jlorapudwm umncna. CBoicTBa jJorapudpma 1

63 Jlorapudm uncna. CoiicTBa jgorapudpma 1

64 Jlorapudm uucna. CoiicTBa jgorapudpma 1

65 JlecsiTuuHble 1 HaTypaJibHbIE JIOTapU(PMBI 1

66 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1

67 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAIINX 1
Jorapupmbl

68 [TpeoOpa3oBanue BRIpAKESHHUN, COACPIKAIIIX 1
sorapu@msl

69 [TpeoOpa3oBanue BRIpAKESHHUN, COACPIKAIIIX 1

Jorapudmbl




Jlorapudmuueckas GyHKuUA, €€ CBOWCTBA U

70
rpadguk

7 Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U
rpaduk

79 Hcnonb3oBanue rpaduka GyHKIUN A5
peLICHUs ypaBHEHU I

73 Hcnonb3oBanue rpaduka GyHKIUN A
peueHus: ypaBHEHU I
Jlorapugmuueckue ypaBHeHusl. OCHOBHBIE

74 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
yYpaBHEHUU
Jlorapugmuueckue ypaBHeHus. OCHOBHBIE

75 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
yYpaBHEHUU
Jlorapudmmueckue ypaBHeHusi. OCHOBHbIE

76 METO/bI pelIeHus Jorapu(PMUIECKUX
yYpaBHEHUHU

77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
Jorapu(pMUUECKUX ypaBHEHHM

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
Jorapu(pMUUECKUX ypaBHEHHM

79 Konrponbnas pabora: "Jlorapudmuueckas
¢byukuus. Jlorapupmudeckre ypaBHeHus"

80 Cunyc, KOCUHYC, TAHT€HC M KOTaHT€HC
YHCIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC

YHUCJIOBOTO apTyMCHTA




ApKCUHYC, apKKOCHHYC U apKTaHT'€HC

82 1
YHCIIOBOTO apryMeHTa

83 ApPKCHHYC, apKKOCUHYC U apKTaHT€HC 1
YHCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

84 OTpeieIeHue TPUTOHOMETPHUYECKUX 1
(GyHKIUH YUCIOBOTO apryMEeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

85 OTpeieNIeHUEe TPUTOHOMETPUICCKIX 1
(GyHKIMI YHMCIOBOTO apryMeHTa

86 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1

87 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1

88 OCHOBHBIEC TPUTOHOMETPUYECKHE (OPMYITBI 1

89 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

01 [TpeobpazoBaHre TPUTOHOMETPUIECKUX 1
BBIPAKECHUI

92 [TpeobpazoBaHre TPUTOHOMETPUUECKUX 1
BBIPAKECHUI

03 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

94 Pemenne TpuroHoMeTpuUECKNX ypaBHEHUN 1

95 Pemenne TpUroHOMeTpUYECKUX YpaBHEHNUN 1

96 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1

97 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1




98

Perennie TpUroHOMETPUUECKUX YpaBHEHHIM

99 Pemienne TpUroHOMETPUYECKUX YPAaBHEHHUN

100 Pemenre TpuroHoMeTpHYECKUX YpaBHEHUN
KonTponbhas pabota:

101 "TpUrOHOMETPUYECKUE BBIPAKECHUS U
TPUTOHOMETPUUYECKUE YpaBHEHUS"
[TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS

102 [ocjieqoBareIbpbHOCTel. MeTo
MaTeMaTUYECKON UHIYKIIUU
MOHOTOHHBIE ¥ OTPAaHUYCHHBIC

103 MOCJIeI0BaTEIbHOCTH. VicTopus aHanm3a
OECKOHEYHO MaJIbIX

104 Apudmernueckast nporpeccus

105 I'eomeTpuyeckas nporpeccus

106 beckoHneuHo yObIBaroIasi reoMeTpruiecKast
nporpeccust

107 CyMMa OeckOoHEUYHO yObIBaromen
TEOMETPHYCCKOHN MPOTPECCHH

108 JIMHENHBIN ¥ YKCIOHEHIIMATBbHBIA POCT.
Yucno e. DopMmyiia CI0KHBIX IPOLEHTOB

109 JIMHENHBIN U DKCIOHEHIMAIIBHBIN POCT.
Yucino e. Dopmyia CI0KHBIX IPOLEHTOB

110 Hcnons30BaHrEe IPOTPECCHU JIJISI PEIICHHUS
pealbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 Kontponbnas padoTa:
"ITocenoBarenbHOCTH U Mporpeccun”

112 HenpepriBHblE QYHKIIMN U UX CBOWCTBA




Touka pa3pbiBa. ACUMITOTHI IpaUKOB

113 .
byHKIMHA

114 CoiicTBa (hyHKIMI HEPEPHIBHBIX HA
OTpe3Ke

115 CoiicTBa (hyHKIMI HEPEPHIBHBIX HA
OTpe3Ke

116 MeTton MHTEpBAIOB [UIsl PELICHUS
HEPABEHCTB

117 Meton uHTEpBaIOB ISl pEIICHUS
HEPABEHCTB

118 MeTto1 UHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

119 IIpuMeHeHne CBOKCTB HENPEPBIBHBIX
GyHKUIMMA 715 pelieHust 3a1a4

120 IIpuMeHeHne CBOMCTB HENIPEPBIBHBIX
GyHKIMMA 1715 pemieHust 3a1a4

121 [TepBas 1 BTOpas Npou3BOIHbIE PYHKLIUU

122 OHpGI[GJ‘IGHI/IVe, T€OMETPUUYECKUM CMBICIT
IIPOU3BOJHON

123 OHpGI[GJ‘IGHI/IUe, (bU3UYECKUN CMBICI
IIPOU3BOTHON

124 VYpaBHeHHe KacaTeabHOU K rpaduky
byHKIIUA

195 VYpaBHeHHUe KacaTeNbHOU K TpapuKy
byHKIIUN

126 [Tpon3BoIHBIE NIEMEHTAPHBIX (PYHKLIUI

127 [Tpou3BoHBIE JI€MEHTAaPHBIX (PYHKINI




HpOI/I3BOI[HaH CYMMEI, ITPOU3BCACHUA,

128 YaCTHOTO ¥ KOMIO3ULIUU (DYHKIUI L
129 [TpousBoHAS CYMMBI, TPOU3BEACHUS, 1
YaCTHOTO ¥ KOMITO3UIIUU (DYHKITUI
130 [TpousBoHAS CYMMBI, TPOU3BEACHUS, 1
YaCTHOTO ¥ KOMITO3UIIUU (DYHKITUI
131 Kontposbnas padora: "[IpousBognas” 1 1
132 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3aIUs 1
3HaHui: "YpaBHeHuUs"
133 [ToBTOpeHMEe, 00001IEeHNE, CHCTEMATH3AIUS 1
3HaHui: "OyHkiun"
134 HTorosast KOHTpoJIbHAs paboTa 1 1
135 HroroBast kKoHTpoIbHAs paboTa 1 1
136 HOBTOPGHI/I@, 000011IeHHE, CHCTEMATU3AIIM 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPO'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acos

KonTposbHbie

Bcero
padoThI

IIpakTnyeckue
padoThbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

IIpuMeHeHne Npon3BOJHON K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

IIpuMeneHne MPOU3BOTHON K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

IIpuMeneHne MPOU3BOTHON K
UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

IIpuMeHeHne MPOU3BOJHON K
UCCleIoBaHUI0 (PYHKIMH Ha
MOHOTOHHOCTB U DKCTPEMYMBI

IIpuMeHeHne MPOU3BOJHON K
uCcleIoBaHUI0 (PYHKIMHA Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[Ipumenenne npou3BOIHOM K
MCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

Haxoxnenne HanOOIBIIETO U

HaAMMCHBIICTO 3HAYCHU A HCHpCpLIBHOfI

(GyHKINU Ha OTpe3Ke

Haxoxmenne HanOOJIBIIETO U




HAaUMEHBIIETO 3HAUEHUS HENPEPHIBHOMN
(GyHKIIMM Ha OTpe3Ke

Haxoxneaue HauOoJIbLIErO U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GYHKIIMU Ha OTPE3Ke

10

Haxoxnenne HanOOJIBIIErO U
HAaWMEHBIIIETO 3HAYCHU S HEMPEPHIBHON
GbyHKINU Ha OTpE3Ke

11

Haxoxnenue HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GbyHKINUU Ha OTpE3Ke

12

Haxoxnenue HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(GbyHKINUU Ha OTpE3Ke

13

[Ipumenenne npou3BOIHOM IS
HAXO0XJCHUS HAaWJTY4IlIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

14

[Ipumenenne nporu3BOIHOM IS
HAaXO0XJICHUS HAaUJTy4IlIEro peleHus B
MPUKIAAHBIX 3a7a4ax

15

[Ipumenenne nporu3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITN
rpaduxom

16

[Ipumenenne npou3BOIHOM ISt
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOTO GOPMYIOH UITH
rpaduxom




17

Kommnosumus hyHkmmii

18 Komnozunus GyHkimit

19 Kommnosumus hyHkmmii

20 I'eomeTpuueckue o0pa3sl ypaBHEHUN Ha
KOOPJIUHATHOMN TIOCKOCTH

91 I'eomeTpuueckue oOpa3sl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

99 KonTponbnas padora: "UccnenoBanue
(GYHKIUH C TOMOIIBIO TPOU3BOTHOM "

93 [TepBooOpazHas, OCHOBHOE CBOHCTBO
MepBOOOPA3HBIX

24 [TepBooOpazHbie 3NeMEHTapHBIX (YHKIUH.
[IpaBuiia HaX0XAEHUS IEPBOOOPAZHBIX

o5 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIHA.
[IpaBuia HaX0XACHUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpu4ecKnii CMBICI
WHTErpaja

97 Brruncnenue onpenenéHHOro HHTerpaia
o ¢popmyse Hrrotona-Jleitoauia

98 Brruncnenue onpenenéHHOro nHTerpaia
o gopmyne HeroTona-JleiiOnuma

29 [IpuMmeHeHne nHTerpaia Ui HaX 0K ACHHUS
IoIaiel TUIOCKUX (PUTYP

30 [TpuMeHeHHe HHTETpaTa TS HaX 03K ICHHS
00BEMOB T€OMETPUUYECKHUX T

31 [Tpumeps! pemennit nuddepeHImaTbHbIX

YpaBHEHUI




[Tpumeps permenuit nuddepeHImarIbHbIX

32 .
ypaBHEHUI
MaremaTrnueckoe MOAECIMPOBAHUE

33 PEATBHBIX MPOLIECCOB C MTOMOIIBIO
mudepeHInaTbHBIX YPaBHCHUM

34 KonTponbnast pabora: "[lepBoobpasnas u
uHTerpan”

35 Tpuronomerpudeckue GyHKIUH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuueckue GyHKINH, HX
CBOIiCcTBa U rpaduku

37 Tpuronomerpuueckue GyHKINH, HX
CBOIiCcTBa U rpaduku

38 Tpuronomerpudeckue GyHKIUH, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpudeckne GyHKIIUH, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUIECKUX

40 YpaBHEHUH C IOMOIIbIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUIECKUX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHUX

42 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUECKHUX




YpaBHEHUI C TOMOIIbIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

Pemenne TpuroHOMeTpu4ECKUX

44
HEPaBEHCTB

45 Perienue TpUroHOMETpHUUECKUX
HEPaBEHCTB

46 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

47 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB
KonrpomnsHas padora: "['paduku

48 TPUTOHOMETPUUECKUX (DYHKIIHIA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/Ibl PELLICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/1bl PELLICHUS
MOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METOJIBI PEIICHUS
norapuMUYECKUX HEPABEHCTB

54 OCHOBHBIC METOJIBI PETICHUS
Jorapu(MHUIECKUX HEPABEHCTB

55 OCHOBHBIE METO/IBI PETICHUS

Jorapu(MHUIECKUX HEPABEHCTB




OCHOBHEBIE MCTOJbI pCHICHUSA

> Jorapu(pMHUUECKUX HEPABEHCTB
57 OCHOBHBIE METO/BI PELLIEHUS
HppaLMOHAJIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/BI PELLIEHUS
HppaLMOHAIIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/1bl PELLICHHUS
HppaLMOHAIIbHBIX HEPABEHCTB
50 OCHOBHBIE METO/1bI PELLICHHS
UppaloHaIbHBIX HEPABEHCTB
61 I'paduueckue METOIbI pEeLICHHUS
UppalOHAIBHBIX YPAaBHEHHH
62 I'paduueckue METOIbI pELICHNUS
UppalMOHATIbHBIX YpaBHEHUI
63 I'padnueckue MeToabl pereHus
ITOKA3aTENIbHBIX YPAaBHEHUI
64 I'paduueckue MeTo bl peLIeHus
II0Ka3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peLIeHus
Jorapu(pMUUECKUX ypaBHEHUN
66 I'padnueckue MeToabl pereHus
Jorapu(MHUIECKUX HEPABEHCTB
67 I'padryueckue MeToabl pemeHus
Jorapu(MHUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLIeHUs
68 MOKa3aTeIbHBIX U JIOTapU(HMUIECKIX

YpaBHEHUI




69

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JorapupMUIecKux
ypaBHEHUU

70

I'padmyeckue MeToAbI pericHUs
MOKa3aTeIbHBIX U JIOTapU(HMUICCKUX
HEPaBEHCTB

71

I'padmyeckue MeToAbI pericHUs
MOKAa3aTeIbHBIX U JOrapu(PMHIECKUX
HEPaBCHCTB

72

KonTponbnas padora: "UppannonanbHele,
MoKa3aTeIbHbIE U JJorapudMudeckue
HepaBeHcTBa"

73

KomruiexcHele uncna. AnreOpandeckas u
TPUTOHOMETpHUECKas (pOpPMBI 3aIIUCU
KOMITJIEKCHOTO YHCIIa

74

KommiekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHUEcKast (popMbl 3anucu
KOMITJIEKCHOTO YHCIIa

75

Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIaMU

76

Apudmernueckue oneparum ¢
KOMILIEKCHBIMU YU CIIaMU

77

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOpI[I/IHaTHOﬁ IIIIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YHCeN Ha
KOOPJMHATHOM TIOCKOCTH

79

®opmyna Myaspa. Kopuu N-oii ctenenun
13 KOMITJIEKCHOTO YHUCIIa




®opmyna Myaspa. Kopuu N-oii ctenenu

80 13 KOMIUIEKCHOI'O YHCIIa
[TpumMeHeHne KOMIUIEKCHBIX YHCEeN JIS

81 pemeHust GU3NYECKUX ¥ FeOMETPUIECKUX
3a1a4

82 Konrtponsnas padora: "KomriuiekcHbie
gucna"

83 HarypanbHble 1 1iensie yncia

84 HatypanbHble u 1ienbie uncna

85 [TpumeHeHne TPU3HAKOB IETUMOCTH
HEJIBIX YHCEelT

36 [TpumMeHeHne TPU3HAKOB IETUMOCTH
HEJIBIX YHCEelT

87 [IpuMeHeHne NPU3HAKOB 1EIUMOCTH
nenbix yrcen: HOJl m HOK

a8 [IpuMeHeHne NPU3HAKOB 1ETUMOCTH
mensix uncen: HOJL u HOK

39 [TpumeHeHre TPU3HAKOB IETMMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOYJIO

90 [TpumeHeHre TPU3HAKOB IETMMOCTH
EJIBIX YHCEI: OCTATKH 110 MOJYITIO
[TpumeHeHre TPU3HAKOB IETMMOCTH

91 IEJTBIX YHCEIT: AITOpUTM EBKimaa st
peleHw s 3a/1a9 B TEJTbIX YMCIIax

92 Konrtponsnas pabdora: "Teopus memnbix
gucen"

93 Cucrtema 1 COBOKYITHOCTh YPaBHEHUIA.




PaBHOCHIIBHEIE CHCTEMBI M CUCTEMBI-
CIICACTBHUA

Cucrema 1 COBOKYITHOCTh YpaBHEHUI.
94 PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEICTBUSA

95 OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPAaBHEHUI

OCHOBHBIC METO/Ibl PEIICHHS CUCTEM U
96 COBOKYITHOCTEH HppPallMOHATBHBIX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELIEHUS CUCTEM U
97 COBOKYITHOCTEMN MOKA3aTEIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
98 COBOKYITHOCTEMN MTOKA3aTEJIbHBIX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHUSI CUCTEM U
99 COBOKYIIHOCTEH JIorapu(MUIeCKUX
ypaBHEHUH

OCHOBHBIE METO/Ibl PELLICHUS CUCTEM U
100 COBOKYTIHOCTEH JIorapu(pMU4YeCKUX
ypaBHEHUH

[IpuMeHeHHe CHCTeM K peIIeHUI0
MaTeMaTHYeCKUX 3aJ]1a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KU3HH, UHTEPIPETALUs TOTYYEHHBIX
pe3yabTaToB

102 IIpumeHeHNEe CUCTEM K PELIEHUIO




MaTeMaTHYeCKUX 3a7a4 U 3a7a4 U3
pasIUYHBIX 00JIacTel HAYKH U peaIbHON
KU3HU, HHTEPIPETALUS OTYyYECHHBIX
PE3yNbTaTOB

[IpumeHeHne HEPaBEHCTB K PEHICHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 13

103 pa3IMYHBIX 00JIacTel HAyKH U peaIbHOU
KHU3HU, HHTEPIPETALUS OTYyYSCHHBIX
pe3yJIbTaToB
KonTponbnas pabota: "CucreMbl

104 paloHaIbHBIX, UPPALMOHABHBIX
MOKa3aTeIbHBIX U JorapupMuuecKux
ypaBHEHHH"

105 PanmonansHble ypaBHEHUS ¢ TapaMeTpaMu

106 PanmonansHbIe HEpaBEHCTBA C
napameTpamu

107 PanvoHaneHbIE CUCTEMBI € TapaMeTpaMu

108 UppatmonansHble ypaBHEHUS,
HEpaBEHCTBA C apaMeTpaMHu

109 HppatmonanbHble CUCTEMBI C
napameTpamu

110 [Toka3zaTenbHBIE ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbBIE CUCTEMBI C TApAMETPAMHU

112 Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C TapaMeTpaMHu

113 Jlorapugmuueckre CUCTEMBI €




napameTpamu

114 TpuronomeTpuyeckue ypaBHEHHUs C
rapameTpamu

115 Tpuronomerpuyecknue HepaBeHCTBA C
napameTpamu

TpuroHomeTpruyecKkue CUCTEMBI C
napameTpamu

116

[TocTpoenue u nccineaoBaHUE
MaTeMaTHYECKUX MOJIEICH peaabHbIX
CUTYaIUi C OMOIIBIO YPaBHEHUH C
rapameTpamMu

117

ITocTpoenue u uccieroBaHme
MaTeMaTHYECKUX MOJIEeN pealbHbIX
CUTYyallUi C TOMOIIIBIO CUCTEM YpaBHEHUHN
C rmapaMmeTpaMu

118

ITocTpoeHnue u uccienoBanue
MaTEMaTHYECKUX MOJENEH PEAIbHBIX
CUTYaIUH C IIOMOILBIO CUCTEM YPaBHEHUM
C rmapaMeTpaMu

119

KonrtponbHas pabdora: "3anaun ¢

120 .
napameTpamu

121 [ToBTOpenue, 0600MIIEHNE,
cUcTeMaTu3anus 3HaHui: "YpaBHeHus"

122 [ToBTOpenue, 0600MIIEHNE,

cucTteMaTusanus 3HaHui: "YpaBHeHus "

[ToBTOpenue, 06001IeHNE,
123 cUCTeMaTu3alus 3HaHUi: "Y paBHEHUS.

Cucremsl ypaBHeHUI"




[ToBTOpEeHME, 0000IIECHNE,

124 " n n
cucTeMaTtu3anus 3Hanuii: "HepaBeHcTBa

125 [ToBTOpeHue, 060061IeHNE,
cucremMaTu3aius 3Hanuii: "HepaBencraa"

126 [ToBTOpeHue, 060061IeHNE,
cucremaTtu3aius 3Hanuii: "HepaBencraa"
[ToBTOpEeHME, 0000IIECHNE,

127 cuctemaTtu3anus 3Hanuii: "[IpousBogHas u
e€ npumeHeHue"
[ToBTOpeHME, 0000IIECHNE,

128 cuctemMaTtu3anus 3Hanui: "IIponsBogHas u
e€ npumeHeHue"
[ToBTOpeHME, 0000IIECHNE,

129 cuctemMaTtu3anus 3Hanui: "IIponsBogHas u
e€ npumeHeHue"
[ToBTOpenue, 06061IeHNE,

130 cucTeMaTtu3anus 3Hanuii: "MHTerpan u ero
IpuMeHeHue"

131 [ToBTOpenue, 0600IIEHNE,
cucTeMaTu3anus 3HaHui: "OyHkuun"

132 [ToBTOpenue, 0600IIEHNE,
cucrtemaTtusanus 3Hanui: "OyHkuun"

133 [ToBTOpenue, 0600MIEHNE,
cucrtemaTtusanus 3Hanui: "OyHkuun"

134 HroroBas KOHTpoNIbHAs paboTa

135 Hrorosast koHTpoabHAs paboTa

136 [ToBTOpeHME, 0000IIEHNE,




CUCTCMAaTHU3alusia 3HAHUM

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10







		2023-09-01T15:58:51+0300
	Белгород
	Беседин Дмитрий Александрович
	я подтверждаю этот документ своей удостоверяющей подписью




