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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaloOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM hopMe.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHalih3a 3aKjia/IbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHUMAaHUsI OCHOBHBIX TEHJICHLIMIA pPa3BUTUSI 3KOHOMUKHU U OOIIECTBEHHOM KU3HU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTUMHU KOHCTPYKIMSIMHU aJreOpbl M MaTeMaTH4YeCKOro aHalv3a pa3BUBaET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTH, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKLIHUU U PacCyXJaTh JEAYKTHUBHO, HCIOJIb30BaTh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUDPYET
KpPEaTUBHOE U KPUTUUYECKOE MBILIJIEHUE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
WHTEpIpPETAlUN  TOJYYECHHBIX  PEHICHUM, 3HAKOMATCS C  IpUMEpaMu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBbHBIM BOCIUTATENIBHBIM MOTEHIIMAIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUMN
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed TMPOJAOIKUTEIPHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4YeCKOIro
aHaJIH3a JISKUT JEATETHHOCTHBIN IPUHIIUI 00yUYEHUSI.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJCJIECHBI CIEAYIOLIUE COAepKATEIbHO-METOAUYEeCKUe TuHuu: «Yucna
U BblUUCIEHUD», « DyHKIUU U Tpadukny, «YpaBHEHUS] U HepaBeHCTBay, «Hauana
MaTeMaTU4YeCcKoro aHanu3a», «MHoXkecTBa U JIoOTMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHUHUM H3YYalOTCsl Ha NPOTSHKEHUHM 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 MAaTEeMaTHMUECKUX JMCLUUIUIMH, TaKUX 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 CTPOMTh MATEMATUYECKYI0 MOJEIb pealbHON
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IIPU U3YYEHUH y4eOHOro Kypca, JUIs
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yucia 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, BKJIIOYAIOMINX B C€OSI MCIOJIb30BAHUE Pa3TUYHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBA HaTypaibHBIX, IIEIbIX,
paloOHANBHBIX M JCHCTBUTENBHBIX  YHCENl  JIOMOJHSIOTCS  MHOMXECTBOM
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 MPPAIMOHATIBHBIX YHCEN, apu(METUUECKUE OTEpaIiH, a TaKXKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeaCTaBICHNE O €IWHCTBE MATEeMATUKH 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 o0pa3oBaHHs, MOCKOJIbKY B KaXIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPPAaMOHAIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
colepkaimx mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO NTPOU3BOJHON, IPU PELIEHUH NPUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jannast copepkarenbHasi TUHUS BKIIOYAaeT B ceOsl Takke GOpMUPOBAHHE YMEHUIA
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
npemyiaraetT 3(PQGeKTUBHbIE HUHCTPYMEHTHI JUIsl pEIIEHUsT MNPaKTHYECKUX 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 U3YUYEHNs MaTepraia. M3ydenue cTeneHHoun,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (OpMyJaMu 3aBUCUMOCTH MEXIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Matepuan 3Tol cofepKaTebHON JIMHUN HalleJIeH Ha Pa3BUTHE YMEHUN
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO M KOHKPETHU3AILIUK, UCTIOJIb30BAHUIO aHAJIOTHH.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MAaTEMAaTHYECKHUX, TAK M MPHUKJIAJHBIX 3a/ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMMA, ONpeAeNnsaTb MX HauOONbIIME W HaUMEHbIINE
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 MPUKIAJHBIX, B TOM YHCIIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKe U HcKyccTBe. OOyuaromuecs: y3HaiT 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-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIOMMNA BCE Pa3ieiibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B efauHoe uenoe. [loaTomMy BakHO HaTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U MCIIOJIb30BaTh €0 JIJIsi BBIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €W CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMNpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHIECKUX
npaBuiI, POPMUPYET HABBIKH KPUTHUESCKOTO MBIIIICHHS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIUPOBAHUS, KOTOPHIE MPHU3BAHbI
Ccroco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIENCH peanbHBIX
CUTYyallMii, WCCIACAOBAHMS DJTHX MOJENICH C TIOMOIIBIO ammapara anreOpbl U
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETCHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBbI, ITOCKOJIBKY BECh MaTepualn
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pEIICHNH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  OOydYarolIuecs  pPa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTcsl B MPOIIeCCe U3YyUEHHUs 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,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble uucia. PanuoHanbHBIE W UPpAMOHAIBHBIE YHCIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpubOmmkEéHHBIC BBIYMCICHUS, TTPAaBHUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenb ¢ wmensiM MnokasareneMmM. buHom HeroTtona. Hcnons3oBanue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

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

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

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YHMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHbIE TMpeoOpa3oBaHuUs. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOM TepeMeHHOW. JleleHne MHorodseHa Ha
MHOrOWJieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouwneHsl ¢  LEJIBIMHU
ko3 dunmenramu. Teopema Buera.

[IpeoOpazoBaHMs YHCIIOBBIX BEIPAXKCHUM, COACPKAIIMX CTCIICHU M KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOJIbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TMOKa3aTEIbHbIX

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

Jorapu(pMUYECKUX YpaBHEHHIA.
OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIpAKEHUU. PellieHre TpUroHoMEeTpUYECKUX YPaBHEHUM.



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

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIprMeHeHHe ypaBHEHHII U HEPABEHCTB K PELICHUIO
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 QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
¢ynkun. Hanbonpliee 1 HauMeHblllee 3HaYeHHs] PYHKIIMUA Ha IPOMEXKYTKE.

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
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 3aBUCUMOCTH B PpEAIBHBIX MPOLECCAX M SABJICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

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

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncno e. @opmyia ClI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. [IprMeHEeHHWe CBOWCTB 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 KOMITO3ULIMHN (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 MaTeMaTHMYECKOTO OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1i1s pereHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
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 JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIE/ICTBUSI. PaBHOCHIIbBHBIE HEPABEHCTBA.

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

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI 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 OOJacTeld HayKh 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 mMeTonbl pelieHUs YpaBHEHHM 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 aHAJIN3a

[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 3ajadax, Ui OINPENEIICHHMs CKOPOCTM U YCKOPEHMs Ipolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

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

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uarerpaia mno ¢popmyne Hetorona-JleiOuuna.

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

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[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(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOMIEeTocs KaKk 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 COOTBETCTBUM C UX
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 JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

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, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMuYHbIX 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 (GU3NYecKas aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ MPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOD
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 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJIOOAIBHOTO XapaKTepa dKOJOTHUSCKUX MPOOJIeM, OPUCHTAITHS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO 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 KyJIbTypOoM KakK CpEJICTBOM IIO3HAHUS MHpa,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISIBJIAITH M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKKM MaTE€MaTHUYECKHX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OpMyIHpoBaTh U  NPeoOpa3OBBIBaTh  CYXKIACHHUS:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JenaTb BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHUKH, JIEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh ApTyMEHTAIINIO, IPUBOJIUTH TPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOATENIbHO BBIIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBaregbcKkue 1eHCTBUA:

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

IIPOBOJUTH CAMOCTOSITENIbHO CIJIAHUPOBAHHBINA SKCIEPUMEHT, UCCIEIOBaHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NPOBENEHHOTO  HAOJIOEHUS, UCCIIEIOBAaHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALUK, JAaHHBIX, HEOOXOJUMBIX JJi1 OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYPUPOBATh MH(POPMALIUIO, MPEICTABIATh €€ B PA3NUYHBIX (OpMax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSATEIIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pelaeMol 3aJaud, BbBICKA3bIBaTh MWJIEH, HAIEJICHHbIE Ha TOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIECI0BAaHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4l, BBIOUPATh CIIOCOO PEIICHHUS 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 PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JEATECIILHOCTh 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 TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUIbI pabOT, JAOTOBapuBaThCs, OOCYXKIAaTh TMPOIECC M Ppe3ysbTaT padoThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH 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 PE3YJIBTATDBI

K xonmy obOywenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
npeaIMeTHbIe Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEeMaTUYECKOr0 aHaTU3a»:

Yuciia ¥ BBIYUCTICHUSA

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHATIbHOE YHCIO, OECKOHEYHas
nepuoanueckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXKECTBa
pPALMOHAIIBHBIX U IEUCTBUTENIBHBIX YUCET, MOLYJb ACHCTBUTEIBHOTO YUCIIA,

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

MPUMEHSTH MPUOTKEHHBIC BIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CcBOOOZIHO OMNEpUpOBATh TOHATHEM: CTENEHb C IIeJIbIM IOKa3aTeJeM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

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

CBOOOJTHO OIEPUPOBATH MMOHATHUEM: CTEIIEHD C PALMOHAIBHBIM IIOKA3aTeEM;

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

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

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
paUMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JUIsl pPELICHUA
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JieJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1ay;

CBOOOIHO ONEepUpOBaTh MOHATUSAMU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MPeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUN, COJIEPKAIIMX CTEICHH C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
JorapupMHuUecKre ypaBHEHUS, HAXOAUTh UX PELIEHHS C OMOILBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEoOXOoAuMble  (OpPMyJIbl  JUIsl  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
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,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OINEPUPOBATh MOHATUSAMU: OOJACTH OIpPENETCHUS] U MHOXKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
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
HeabIM TOKa3zareneM, rpapuk CcTeneHHOW (YHKUMHU C HATypalbHBIM U LEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpPUPOBATh MOHATUAMU: JIMHEHHAs, KBaJpaTU4Has U JPOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE 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,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpH pElIeHUH 3aJay U3 APYrHuX y4eOHBIX MPEIMETOB U peaibHOU
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEZIOBATEIBLHOCTEH, MOHOTOHHBIE M OTpaHMYEHHBIC IOCIEI0BATEIILHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOO/JIHO OIEpHpPOBaTh MOHATHEM: (YHKIUS, HETpEphbIBHAS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (QYHKIUH, 3HATH MPOU3BOIHBIC SJIEMEHTAPHBIX (PYHKIIHIA;

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

MHokecTBa M JIOTHKA:

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

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

CBOOOIHO OIEpPHpPOBaATh TMOHATUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOydyenuss B 11 kiacce oOydyaromuics TOJYYUT 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 YUCEN, WUCIOJIb30BATh NMPU3HAKHU JEITUMOCTH
uenbix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen s pelIeHus 3a1ay, IPUMEHSATh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIA B Pa3IMUHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUs 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;

CBOOO/IHO 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-CIIECTBHS, HAXOAUTh PEUICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAUUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U IapaMeTphl;

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

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C UCIOJIh30BaHUEM ammaparta aireOphl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

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

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

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIH30BATh MPOU3BOIHYIO JIJISl HCCIIeIOBaHUST (YHKIIMA HA MOHOTOHHOCTD
Y OKCTPEMYMBI;

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

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHsS TIpoliecca, 3adaHHOrO (GOpMYJIOW WU
rpaduKom;



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

HAXOJUTh IUIOLIA/IN TIOCKUX (UTYp M 0OBEMBI TEJl C MOMOIIBIO HHTErpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
DJIeKTPOHHbIE
Ne HaumenoBaHue pa3jiesioB U (undposbie)
n/m  TeM NPOrpaMmbl KouunyecTBo yacoB  oOpa3oBaTe/ibHbIE
pecypcsl
Beero Kontpoabusie IlpakTnueckue
padoThI padoThI
MHOXeCcTBO JeHCTBUTENIBHBIX YUCEI.
MHorounensl. PanoHansHbIe ypaBHEHHUS U 24 1
HepaBeHCTBA. CHCTEMBbI IMHEHHBIX YPaBHEHUN
Oynkuuu U rpapuku. CreneHHas QyHKIUS C 12 1
LIEJIBIM TTOKa3aTeNIeEM
ApudpmeTnueckuii KOpeHb N-0i CTENEeHH. 15 1
HppauyroHanbHble ypaBHEHHS
[TokazatenbHas ¢pyakuus. [lokazarensHbIe 10 1
ypaBHEHUS
Jlorapudmuueckas QyHKIUS. 18 1
Jlorapugmuueckue ypaBHEHHs
TpuronomeTpruyeckue BHIPaXXEHUS U ypaBHEHUS 22
[TocnenoBaTenbHOCTH U IPOTPECCUN 10
HemnpepriBabie Gynkimn. [TponsBoanas 20
[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0



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

[ToBTOpeHue, 06001IeHNE, cCCTeMaTH3allUs
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
(umdposbie)
oOpa3oBaTe/ibHbIE

pecypchbl



HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne
Tema ypoka
n/n
1 MHo0kecTBO, Onepaluy HaJl MHOKECTBAMU
U UX CBOICTBa
2 Huarpammsl Ditniepa-Benna
3 IIpuMeHeHne TeOpETUKO-MHOKECTBEHHOTO
anapara Juis peleHus 3a1a4d
Pannonanenele yncina. OOBIKHOBEHHbBIE U
4 JIeCATUYHbIE JPOOU, MPOLIEHTHI,
OecKOHEYHbIE IEPUOANYECKHE JPOOH
Pannonanehele uncina. OOBIKHOBEHHBIE U
5 JIeCATUYHbIE JPOOU, IPOLIEHTHI,
OeCKOHEUHbIE IEPUOIUUECKUE IPOOH
6 [Tpumenenue apobeli U NPOLEHTOB IS
pelIeHns MPUKJIaJIHbIX 3a1a4
7 [Tpumenenue apoOei U MPOLIEHTOB IS
pelIeHus: MPUKIAIHBIX 3a7a4
8 [JenicTBuTenbHbIE YKciia. PaninoHaabHbIEe U
VppalOHaJIbHbIE YHCIIa
9 ApudmeTnueckue onepauu c
JNENCTBUTENbHBIMH YHCIIaMU
10 Monynb J€HCTBUTENBHOIO YUCHIA U €r0

CBOMCTBA

KoaunuecTBO 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl



11

12

13

14

15

16

17
18

19

20

21

[TpuOnm>xEHHBIE BBIYMCIICHUS, IIPaBUIIa
OKpPYIJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

OcHOBHBIE MCTOJbI pCICHUA LCIIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHbBIE METOIbI PEIICHHS 1IEJIbIX U
IpOoOHO-pallMOHATIBFHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METOIbI PEIICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

MHoOro4yieHsl OT OAHON MEPEMEHHOM.
JleneHne MHOTO4IeHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

MHorouseHsb ¢ eabIMA K0P PUITMEHTAMH.
Teopema Buera

Pemenue cucreM TMHENHBIX YPaBHEHUI
Pemrenne cucreM TMHENHBIX YpaBHEHUI
Marpura cucTeMbl JINHEWHBIX YPAaBHEHHM.
Ornpenennurens MaTpULbl 2X2, €ro
T€OMETPUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

IIpuMeHeHne onpenenuTens s PeIeHNs
CUCTEMBI JINHEWHBIX YPAaBHEHUI



22

23

24

25

26

27

28

29

30

31

32

33

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUI
Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI

KoHntpoinbhas pabdota: "PanronanbHbie
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX YpaBHEHUN"

OyHKIMS, CIIOCOOBI 3a/1aHus HYHKIUH.
B3aumHo oOpatnble ¢pyHkuuu. Komnosunus
byHKIMI

['padux GyHKIIUN. DIEeMEHTapHBIC
npeoOpazoBanus rpapukoB GyHKINUN
OO6nacTp onpeneneHuss 1 MHOKECTBO
3HayeHndd pynkuuu. Hynu GpyHknmm.
[TpoMexyTKH 3HaK OCTOSIHCTBA

YérHble U HEUETHBIE (PYHKIIUU.
[Tepuonuueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

MakcuMyMbl 1 MUHUMYMBbI (PYHKIIMH.
HauOonp1iee 1 HauMeHblIlee 3HaUeHUE
(GYHKLINU Ha TPOMEKYTKE

Jlunelinas, kBagpaTudHas U JpOOHO-
TuHeHas GyHKuun

DJIeMEHTapHOE HCCIIEJOBAaHUE U
MOCTpoeHne TpaPUKOB ATUX PYHKITUN

DeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKLIUH

CreneHn ¢ LIETIBIM ITIOKa3aTeneM. buaom



34

35

36

37

38

39

40

41

42

43

44

45

Hrrotona

CreneHn ¢ LIETBIM ITOKa3aTeaeM. buaom
Hrrotona

CrenenHast GyHKIUS C HATypaIbHBIM U
HeJIBIM NToKa3atesieM. E€ cBolicTBa u
rpaduk

KonTponbhas pabota: "Crenennas
¢bynkmus. E€ cBoiicta u rpaduk"
ApudmeTnueckuii KOpeHb HaTypaJbHOU
CTEIICHU U €ro CBOMCTBA
ApudmeTnieckuii KopeHb HaTypaIbHOM
CTETEeHH U ero CBOMCTBA

[IpeoOpazoBanus YUCIOBBIX BHIPAKECHUH,
COAEpKAIIMX CTENIEHU U KOPHU

[IpeoOpazoBaHus YUCITOBBIX BHIPAKEHUH,
COAEpKAIIMX CTENIEHU U KOPHU

[TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH,
COZIEpKAIIUX CTEIIEHU U KOPHHU
UppanmonansHble ypaBHeHUs. OCHOBHbBIE
METO/IbI PEIICHNS UPPALMOHAIBHBIX
yYpaBHEHUN

HppaunonaneHbeie ypaBHeHNs. OCHOBHBIE
METO/1bI PEMICHHS UPPALOHATBHBIX
ypaBHEHUU

Hppaunonansubie ypaBHeHHsl. OCHOBHBIE
METO/IbI PELICHUS UPPALUOHAIBHBIX
ypaBHEHUU

PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU



46

47

48

49

50

51

52

53

54

55

56

57

UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCWIIBHBIE NTEPEXOABI B PELICHUH
UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIIbHBIE TTEPEXObI B PEIICHUH
UpPpaAlMOHATILHBIX YPABHEHHM

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU
VUPPALMOHAIBHBIX YPABHEHUN

CaoiicTBa U rpaduK KOpHs N-Oi CTEHeHH
Kak (yHKIIMH 00paTHOW CTETIEHH C
HaTypaJIbHbIM I10Ka3aTeleM

CaoticTBa u rpaduK KOpHs N-Oi CTEHeHH
KaK (YHKIIMH OOpaTHOW CTETICHH C
HaTypaJbHbIM MIOKa3aTeIeM

KonTponbnas pabota: "CsolicTBa u rpapuk
KOpHs N-ol crenenu. MppanroHanbHbie
ypaBHeHHUA"

CrerneHb ¢ pallMOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

CreneHsb ¢ pallMOHAIBHBIM IOKa3aTeIeM U
€€ CBOICTBA

CreneHsb ¢ pallMOHAIBHBIM MOKa3aTeNleM U
€€ CBOICTBA

[TokazaTenpHas GyHKIMS, €€ CBOWCTBA U
rpaduk

Hcnons3oBanue rpaduka QyHKIUN s
pelIeHus] ypaBHEHUI

Hcnons3oBanue rpaduka QyHKIUN IS
peLIeHUs ypaBHEHU I



58

59

60

61

62
63
64
65
66

67

68

69

70

71

72

[TokazaTtenbHbie ypaBHeHUs1. OCHOBHBIE
METO/IbI PEIICHUs TOKA3aTEIbHbBIX
ypaBHEHUH

[TokazaTtenbHbie ypaBHeHUs1. OCHOBHBIE
MCTOJbI pCHICHUA ITOKA3aTCIIbHBIX
ypaBHEHUI

[Toka3zaTenbHble ypaBHeHUs1. OCHOBHBIE
MCTOJbI pCHICHUA ITOKA3aTCIIbHBIX
ypaBHEHUI

KoHntpoinbhas padora: "[lokazarenpHas
¢byuknus. [TokasarensHble ypaBHeHUA"

Jlorapudm ymncna. CBoicTBa jJorapudpma
Jlorapudwm yucna. CoiicTBa norapudpma
Jlorapu¢m yucna. CoiicTBa iorapugpma
JlecATUYHBIE U HATypaJIbHBIC JTOTapH (MBI
JlecaTuuHbIE U HATypaJIbHbIE JTOTapH(PMbI
[TpeoOpa3zoBanre BbIpaXeHU, CoepKaLUX
aorapudmsl

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILINX
J0rapuQpmbl

[IpeoOpa3zoBanue BbIpaXeHH, coepKalux
Jorapupmbl

Jlorapudmuueckas pyHKUUA, €€ CBONCTBA U
rpaduk

Jlorapugmuueckas pyHKIus, €€ CBOHCTBA U
rpadux

Hcnonwk3oBanue rpadpuka QyHKIUN AJIs
penieHusl ypaBHEHUI

N T



73

74

75

76

77

78

79

80

81

82

83

84

Hcnons3oBanue rpaduka QyHKIUN s
pelIeHHs ypaBHECHUI

Jlorapugmuueckue ypaBHeHus. OCHOBHBIE
METO/bI peIIeHUs JIorapu(HPMUIECKUX
ypaBHEHU I

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
METO/IbI PelIeHUs JTOrapuGMUIECKUX
ypaBHEHUI

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

PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
Jorapu(pMHUUECKUX ypaBHEHUH
PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
norapu(MUUECKUX YpaBHEHUN
Konrtponbnas pabora: "Jlorapudmuueckas
¢ynkuus. Jlorapupmudeckue ypaBHeHUs"
CuHycC, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

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

ApKcuHYC, apKKOCUHYC U apKTaHT€HC
YKCIIOBOTO apryMeHTa

ApKCUHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
TpuronomeTrpuueckas OKpyKHOCTb,
orpeziesieHue TPUTOHOMETPUUECKHIX
(YHKLUI YUCIOBOIO apryMeHTa



85

86
87
88
89

90

91

92

93

94
95
96
97
98
99
100

101

102

TpuronomeTrpuueckas OKpyKHOCTb,
ornpezesieHue TPUTOHOMETPUUECKHIX
(GyHKIIMI YHUCIOBOTO apryMeHTa

OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI
OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI
OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI
OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI

[IpeoOpazoBanme TPUTOHOMETPUUECKUX
BBIPAKECHUI

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

[IpeobpazoBaHre TPUTOHOMETPUIECKUX
BBIPKEHUMN

[IpeoOpazoBanre TPUTOHOMETPUUECKUX
BBIPAKECHUI

Pelenue TpUroHOMETPUYECKUX YPABHEHUN
Pemenne TpuroHOMETpUYECKUX YpaBHEHUN
Pemenne TpuroHOMETpUYECKUX YpaBHEHUN
Pelenue TpUroHOMETPUYECKUX YPABHEHUN
Pemenne TpuroHOMETpUYECKUX YpaBHEHUN
PelieHne TpUroHOMETPUYECKUX YPaBHEHUN
Pemenne TpuroHOMeTpUYECKUX YpaBHEHUN

KonrponbHas pabora:
"TpUTrOHOMETPUUYECKNE BBIPAKEHUS U
TPUTOHOMETPUYECKHUE ypaBHEHUA"

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs
rnocienoBareiibHocTel. Meton

N T T

L e



103

104
105

106

107

108

109

110

111

112

113

114

115

116

MaTeMaTUYECKON MHIYKLINU

MOHOTOHHBIC M OTpPaHUYCHHBIC
MoCIIeI0BaTeNbHOCTH. VicTopus aHanm3a
OECKOHEUYHO MAaJIBIX

Apudmerndeckas nporpeccus
['eomeTpuyeckas nporpeccust

beckoHneuyHo yObIBaroIasi reoMeTpruiecKast
nporpeccust

CymMma 0eckOHEYHO yObIBarolIei
reOMETPUYECKON IPOrPECCUu

JIMHENHBIN ¥ YKCIOHEHUMAIIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

JIuHeNHBIN M SKCIIOHEHIMATIBHBIN POCT.
Yucno e. Dopmyna cI0KHBIX IPOLEHTOB

Hcnonp3oBaHue Mporpeccuu ist perieHus
pealbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

KonTponbhas pabota:
"ITocnenoBaTenbHOCTH U TIporpeccun’”

HenpepbiBHbIE QYHKIIUN U UX CBOMCTBA
Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIMMA

CoiicTBa (hyHKIIMH HENPEPHIBHBIX HA
OTpe3Ke

CoiicTBa (hyHKIIMIA HEMPEPHIBHBIX HA
OTpe3Ke

Meron HHTEpBATIOB AJI pELICHUS
HEPaBEHCTB



117

118

119

120

121

122

123

124

125

126
127

128

129

130

131
132

MCTO[[ HHTCPBAJIOB JIA pCIICHUSA
HEPAaBCHCTB

MeTto HHTEPBAJIOB ISl PEILICHUS
HEPABEHCTB

[TprmeHeHue CBOMCTB HEMPEPhIBHBIX
GbyHKIMH 115 perenust 3a1a4

IIpuMeHeHne CBOMCTB HENPEPBIBHBIX
(byHKUUH 1715 peleHus 3a1a4

[lepBast 1 BTOpast NpoU3BOIHBIC (PYHKIIUU

Onpenenenue, reOMETPUUECKUNA CMBICIT
MPOU3BOIHOM

Onpenenenne, GU3NIECKUN CMBICIT
IIPOU3BOJHOU

YpaBHeHUe KacaTelIbHOU K rpaduKy
byHKIUN

YpaBHeHUe KacaTelIbHOU K rpaduKy
byHKIIMHN

[Tpon3BoHBIE AJIEMEHTAPHBIX (PYHKUINN

[Tpon3BoiHBIE 3NIEMEHTAPHBIX (GYHKLIUI

[Ipou3BoHas CyMMBI, IPOU3BEICHHUS,
YaCTHOTO ¥ KOMIO3ULIUU (PYHKIUI

IIpou3sBoHas CyMMBI, IPOU3BEICHHUS,
YaCTHOT'O ¥ KOMIO3ULIUU (PYHKIUI

ITpon3BoHas CyMMBI, IPOU3BEAEHNUS,
YaCTHOT'O M KOMIIO3UIIMU (YHKIUH

Kontponbnas padora: "[IponsBognas”

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS



133

134
135

136

3HaHui: "YpaBHeHus"

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A
3HaHui: "Oyukiun"

HroroBasi KOHTpOJIbHAs paboTa
HToroBast KOHTpOJIbHAS paboTa

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

136

10



11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE

Ne Hara uudgposbie

Tema ypoka Konrpoabnsie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypcsbl
[Ipumenenne npou3BOHON K
UCCIIEeIOBaHMIO (PYHKIIMH Ha 1

MOHOTOHHOCTB U 3KCTPEMYMBI

IIpuMeneHne MPOU3BOTHON K
UCCIIEeIOBaHMIO (PYHKIIMH Ha 1
MOHOTOHHOCTb U SKCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha 1
MOHOTOHHOCTB M 9KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKINN Ha 1
MOHOTOHHOCTb U DKCTPEMYMBI

IIpuMeHeHne MPOU3BOJHON K

uccaea0BaHuio PyHKIMH Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBI

[IpuMeHeHne MpOU3BOJHON K

UCCIIeIOBaHUIO (PYHKIMHA Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBI

Haxoxnaenue HaubobI1ero u

HAaUMEHBIIETO 3HAUYEHUS HENPEPBIBHON 1
(GyHKIMU Ha OTpe3Ke

Haxoxnenne HanOOIBIIETO U 1



10

11

12

13

14

15

16

HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIMU Ha OTpe3Ke

Haxoxnenne HanOOJIbIIErO U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GbyHKINU Ha OTpEe3Ke

Haxoxnenune HanOompIIero u
HaMMEHBIIETO 3HAUYCHHS HETIPEPHIBHOM
GbyHKINU Ha OTpE3Ke

Haxoxnaenue HaubobIero u
HAaUMEHBIIETO 3HAUCHUS HEMPEPHIBHOMN
(GyHKIIMM Ha OTpe3Ke

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GyHKIIMM Ha OTpe3Ke

[IpuMeHeHne Mpon3BOIHOM IS
HaXO0XIECHHS HaWIYy4Ilero peleHus B
MPUKJIAHBIX 3a]ja4ax

[Ipumenenne nporu3BOIHOM IS
HAXOXJCHUS HAUJTY4IIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

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

[Ipumenenne npou3BOIHOM ISt
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIIOi UITU
rpaduKom



17
18
19

20

21

22

23

24

25

26

27

28

29

30

31

Kommosurus ¢hyHKImit

Kommnosumus hyHkmmii

Kommosurus ¢hyHKImit

I'eomerpuueckue oOpa3bl ypaBHEHUI Ha
KOOPJAMHATHOW INIOCKOCTH
I'eomerpuueckue oOpasbl ypaBHEHUI Ha
KOOP/AMHATHOH MJIOCKOCTH

KonTponbnas padora: "UccnenoBanue
(GYHKIUH C TOMOIIBIO TPOU3BOTHOM"
IlepBooOpasHasi, OCHOBHOE CBOMCTBO
1epBOOOPA3HBIX

IlepBooOpazHble y1eMEHTAPHBIX (YHKIUH.
[IpaBuia HaX0XKJICHHSI IEPBOOOPA3HBIX
[lepBooOpazHble 3eMeHTapHbIX (QYHKIUH.
[IpaBuiia Hax0Xk/1€HNS IEPBOOOPA3HBIX
NHurerpai. I'eoMeTpu4eCKUN CMBICI
UHTerpana

Brruncnenue onpenenéHHOro nHTerpaia
o gopmyne HoroTona-JleiiOnumna
Beruucnenue onpenenéHHoro HHTerpana
o gopmysne HoroTona-JleiiOnuna
IIpumeHeHne nHTErpana s HaXoKIACHUS
IO IeH TIIIOCKUX PUTyp

IIpumeHeHne nHTErpana s HaXoKIACHUS
00BbEMOB Ir€OMETPUIYECKHX TeT

[Ipumeps! pemenuit guddepeHInaIbHbIX
YpaBHEHUI



32

33

34

35

36

37

38

39

40

41

42

43

[Tpumeps! pemennii qudQepeHnraIbHbIX
ypaBHEHUI

MaremaTruueckoe MOAECITUPOBAHUE
peabHBIX MPOIECCOB C OMOILBIO
mudQepeHInanbHbIX ypaBHEHUH

Kontponbnas padota: "[lepBoobpazHas u
uHTerpan

Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu

Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu

Tpuronomerpuyeckue GyHKINH, UX
CBOMCTBA U TpapuKu

Tpuronomerpuyeckue GyHKINU, UX
CBOMCTBA U rpaduKu

OT100p KOpHEH TPUTOHOMETPUIECKUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

OT100p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX
YpPaBHEHUH € TOMOUIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX
YpPaBHEHUH € TOMOUIBIO



44

45

46

47

48

49

50

51

52

53

54

55

56

TPUTOHOMETPUYECKOM OKPYKHOCTH
Pemenne TpuroHoMeTpu4eCcKuX
HEPaBEHCTB

Pemenne TpuroHoMeTpu4eCcKUX
HEPABCHCTB

Pemrenne TpuroHOMeTpU4ECKUX
HEPABEHCTB

Pemenne TpuroHoMeTpu4ecKux
HEPABEHCTB

Kontponbnas padota: "['paduku
TPUTOHOMETPHUYECKUX (QYHKIIUH.
Tpuronomerpuieckue HepaBeHcTBA"

OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI pEUIECHUS
MOKa3aTEeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI pEUICHUS
Jorapu(MHUYECKUX HEPABEHCTB
OCHOBHBIE METO/IbI pEUICHUS
norapuMHUUECKUX HEPABEHCTB
OCHOBHBIE METO/TBI pEIICHUS
nmorapu(MHUIECKUX HEPABEHCTB
OCHOBHBIE METO/IbI pEUICHUS
Jorapu(MUUECKUX HEPABEHCTB



S7

58

59

60

61

62

63

64

65

66

67

68

69

OcHoBHBIC MCTOJbI PCHICHUS
HppaliOHAJIbHBIX HCPABECHCTB

OcHoBHBIC MCTOJbI PCHICHUSA
HppalOHAJIbHBIX HCPABCHCTB

OcCHOBHEBIE MCTOJBbI pCHICHUS
HppalirOHAJIbHBIX HCPABCHCTB

OCHOBHBIE METO/IbI pEIICHUS
HppaLMOHAJIbHBIX HEPABEHCTB
I'padmyeckue MeToAbI peicHUS
HPPaAlMOHAIIbHBIX YPaBHEHUI

I'padmyeckue MeToabl pemeHus
UppalMOHATIBHBIX YPaBHEHUI

I'padrueckue METObI pELICHUS
ITOKA3aTENIbHBIX YPABHEHUI

I'paduueckue MeToabI peIICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

I'paduueckue MeTo bl peleHus
Jorapu(pMUUECKUX ypaBHEHUN

I'paduueckue MeToabI pelICHUS
norapu(MHUIECKUX HEPABEHCTB

I'padmueckue MeToabI perieHus
Jorapu(MHUYECKUX HEPABEHCTB

I'paduueckue MeTOIbI peLICHUs
MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHUH

I'padnyeckue MeToabl pemeHus
MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX
ypaBHEHUHI



70

71

72

73

74

75

76

77

78

79

80

81

I'padmyeckue MeToAbI pelieHUs
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPaBEHCTB

I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
HEPABCHCTB

Kontponbnas padota: "UpparnmonaibHbie,
MoKa3aTeIbHbIE U JJorapu(MuyecKue
HepaBeHCTBa"

KowmriekcHeie yncna. Anrebpandeckas u
TpUTOHOMETpHUecKas (popMbl 3arucu
KOMIUJIEKCHOT'O YHUCIIa

KommekcHble uncna. Anrebpandeckas u
TpUTrOHOMETpHUECcKasi pOPMBI 3aucu
KOMILIEKCHOT'O YHCIIa

Apudmerrueckue onepanum ¢
KOMILUIEKCHBIMH YHCIIaMU
Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMM YHCIIaMU

N300pakeHre KOMIUIEKCHBIX YHCell Ha
KOOPAMHATHOM IIJIOCKOCTH
N3o0pakeHne KOMIUJIEKCHBIX YHCes Ha
KOOPJMHATHOM TIOCKOCTH

®opmyna Myaspa. Kopau n-oii crenenun
13 KOMIUIEKCHOTO YHCIIa

®opmyna Myaspa. Kopau n-oii crenenn
13 KOMIUIEKCHOTO YHCJIa

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CECJI OJIA



82

83
84

85

86

87

88

89

90

91

92

93

94

penieHus GU3NIECKUX U T€OMETPUICCKIX

3amaq
Konrtponsnas padora: "KomiuiekcHbie
gucna"

HarypasnbHble u niesble gucia
HarypanbHble 1 1ienpie yncia
[TpumeHeHne TPU3HAKOB IETUMOCTH
LEJBIX YHCeIT

[TpumMeHeHne TPU3HAKOB IETUMOCTH
LEJBIX YHCel

[TpumeHeHne TPU3HAKOB IETUMOCTH
uensix yucen: HOJl u HOK

[IpuMeHeHne MPU3HAKOB ACTUMOCTH
nenbix yucen: HOJl u HOK

[IpuMeHeHne NpU3HAKOB AEIUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOJYJIIO

[IpuMeHeHne NpU3HAKOB AEIUMOCTH
LENBIX YUCEI: OCTATKH 110 MOIYJIIO

HpI/IMeHeHI/Ie IMPU3HAKOB JCINMOCTHU
LEJIBbIX YUCLII: AJITOPUTM EBxnuna nis
peIICHUA 3a1a4 B TECJIbIX YHUCJIaX

KonrtponsHas pabdota: "Teopus memnbix
qucen"

Cucrema ¥ COBOKYITHOCTh YPaBHEHUM.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CIIEAACTBUSA

Cucrema 1 COBOKYITHOCTb YpaBHEHHI.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-



CICOCTBUA

95 OCHOBHBIE METOZBI PELIECHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPAaBHEHUI

OcCHOBHBIE METOBI PELICHUSI CUCTEM U
96 COBOKYITHOCTEH MppaIlliOHAIbHBIX
ypaBHEHUU

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U
97 COBOKYIIHOCTEH MOKa3aTeJIbHbIX
ypaBHEHUH

OCHOBHEBIE MCTOJbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH TTOKA3aTEIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHHUS CHCTEM U
99 COBOKYITHOCTEH JIoTapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
100 COBOKYIIHOCTEH JIorapu(MU4eCcKux
ypaBHEHUH

[IpuMeHeHne cUCTEM K pELIECHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTeil HayKH U peabHOM
KHU3HH, UHTEPIPETaLUs TOTYYEHHBIX
pe3yIbTaToB

[IpuMeHeHne cucTeM K pEeIEHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

102 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KHU3HHU, UHTEPIPETaLUs OTYYEHHBIX
pe3yabTaToB



103

104

105

106

107

108

109

110

111

112

113

114

115

[IpumeHeHrne HEPABEHCTB K PELICHUIO
MaTeMaTHUYeCKUX 3aa4 U 3a7a4 u3
pa3nMYHbIX 00JacCTei HayKH U peallbHON
KU3HU, HHTEPIPETALUS OTYyYECHHBIX
PE3yNbTaTOB

KonTponbnas pabora: "CucreMbl
palMoOHATBEHBIX, UPPAIIHOHATEHBIX
MOKa3aTeIbHBIX U JIOTapU(PMUICCKUX
ypaBHeHUI"

PanvonaneHbIE ypaBHEHMS C TapaMeTpaMu

PanmonansHble HepaBeHCTBa €
napameTpamu

PanmonansHbBIe CUCTEMBI C ImapamMeTpaMu

HppaunoHaiibHble ypaBHEHUA,
HEpPABEHCTBA C MapaMeTpaMu

HppanmoHanbHble CUCTEMBI C
napameTpamu

[TokaszaTenbHbIE ypaBHEHUS, HEPABEHCTBA C
rapameTpamu

[TokazarenabHbIE CUCTEMBI C TapaMeTpaMu

Jlorapudmuueckue ypaBHEHUS,
HEPaBEHCTBA C TapaMeTpaMHu
JlorapupmMuueckune CUCTEMBI C
rapameTpamMmu
TpuroHnomeTpruyeckue ypaBHEHHUS C
napameTpamu

TpuroHomeTpruyecKkue HEPaBEHCTBA C
napameTpamu



116 TpUroHoMeTpUIECKUE CUCTEMBI C
napaMeTpamMmu

[TocTtpoeHue u uccnenoBaHue
117 MaTeMaTUYECKUX MOJIEIEeH peaabHbIX
CUTYalHi C MOMOILBIO YPAaBHEHUH C

napameTpamu

ITocTpoenue u uccieoBanue
118 MaTE€MaTHYECKUX MOJENIEHN peaabHbIX
CUTYallMi C IOMOLIBbIO CUCTEM YPABHEHUI

C rapaMeTpamMu

ITocTpoenue u uccienoBanue
119 MaTEMaTHYECKUX MOJIENIEH PeaIbHBIX
CUTYalMi C IIOMOLIBbIO CUCTEM YPABHEHUIN

C rapaMeTpamMu

KonTtponbHas pabora: "3anaun ¢

120 .
napameTpamu

121 [ToBTOpenue, 06001IEHNE,
cUcTeMaTu3auvs 3HaHui: "YpaBHeHus"

122 [ToBTOpenue, 0600IIEHNE,

cucTeMaru3anus 3HaHui: "YpaBHeHus"

[ToBTOpenue, 06001IeHNE,
123 CUCTeMaTH3alys 3HaHUi: "Y paBHEHU.
Cucremsl ypaBHeHUI"

124 [ToBTOpenue, 0600IIEHNE,
cucremarusanus 3Hanui: "HepaseHncraa"

125 [ToBTOpenue, 0600MIEHNE,
cuctemaTtusanus 3Hanuii: "HepaBencrsa"

126 [ToBTOpenue, 06001IeHNE,



127

128

129

130

131

132

133

134
135

136

cucteMaTtu3aius 3Hanuii: "HepaBencrea"

[ToBTOpeHME, 0000MIIEHNE,
cucreMmarusauus 3Hauui: "IIponsBognas u
e€ npumeHeHue"

[ToBTOpeHME, 0000MIIEHNE,
cucrtematusanus 3Hanuii: "[IpousBoHas u
e€ mpuMeHeHue"

[ToBTOpeHME, 0000MIIECHNE,
cucteMaTtu3anus 3Hanuii: "[Ipon3BoaHas u
e€ nmpuMeHeHue"

[ToBTOpeHue, 06001mEeHNuE,
cucreMarusauus 3HaHuii: "MHTerpan u ero
npuMeHeHue"

[ToBTOpeHue, 06001mEeHNuE,

cucTeMaTu3anus 3Hanui: "OyHxun"

[ToBTOpenue, 060061IeHNE,
cucTeMaTu3anus 3HaHui: "OyHkuuu'

[ToBTOpenue, 06001IEHNE,
cucTeMaTu3alus 3Hanui: "OyHxuu'

'
Wrorosas koHTpoJsibHas paboTa
HToroBasi KOHTpOJIbHASA paboTa

[ToBTOpenue, 0600MIIEHNE,
cUcTeMaTH3aInsI 3HaHWH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

136

10



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTemartuka: anredpa 1 Havajla MaTeMaTHYECKOTO aHaIN3a, FTEOMETPHSI.
Anrebpa 1 Havasla MaTeMaThueckoro ananusa, 10-11 kmaccsl/ Anumos I11LA.,
Konsarun 10.M., TkaueBa M.B. u npyrue, AKIiuoHepHOE 00I1IECTBO
«3narensctBO «lIpocBemienue»

* Maremaruka: anrebpa U Hauajia MaTeMaTUYECKOr0 aHaIN3a, FTEOMETPHSL.
I'eometpus, 10-11 xnaccewl/ Atanacsa JI.C., byty3o B.®., Kagomues C.b. u

Apyruc, AKIII/IOHepHOG O6HIGCTBO «I/ISIIaTGJIBCTBO «HpOCBeIHGHI/Ie»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

POIII, YUU py



