MMHHUCTEPCTBO MMPOCBELMEHUS POCCHMCKOM ®EJEPALIAHA
JenapramenT oGpa3oBanns Bosoroackoii o6aacru
YupasJienne o0pazoBaHua AIMHHHCTpalHH I. Bosorasl

MOY "COHI Ne 4"

PACCMOTPEHO YTBEPXJIEHO
Pykosogurens MO JIMpEeKTOp LIKOJIBI
TOYHBIX H&% 77
Cwmmpsoro A.C. [lpuxas
ITporoxon Nel ot «29» aBrycss
asrycra 2024 r.
PABOYAS ITIPOT'PAMMA

(ID 6300668)

y4eOHOro npeaMera «Ajareépa H Ha4YaJia MAaTEMAaTHYECKOro aHAJIH3A.
¥Yraybnenubiii ypoBeHb»

st obydaronmuxcs 10 — 11 knaccos

Bonorpga, 2024 r.



MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEeUUBAECT MHCTPYMEHTAIbHYIO 0a3y s
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, 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 paHHOro y4yeOHOro Kypca oOydaroluecs OBJIaJeBalOT
YHHBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyIHpyeT cBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHalih3a 3aKjia/IbIBacT
OCHOBY JJIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAMU (U3UKH, XUMHUH, OHOJIOTHUH,
MOHMMAaHUsI OCHOBHBIX TEHJICHLIMIA pPa3BUTUSI S3KOHOMUKHU U OOIIECTBEHHOM >KU3HHU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOM kMU3HU. B TO ke BpeMs oBiajgeHuEe aOCTPAKTHBIMU U JIOTHYECKU
CTPOTUMHU KOHCTPYKIMSIMH alreOpbl M MaTeMaTUYeCKOro aHaju3a pa3BUBACT
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTH, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKLIHUU U PacCyXJaTh JEAYKTHUBHO, HCIOJIb30BaTh
0000IIeHNEe W KOHKpEeTH3aluio, a0CTparupoBaHWE M aHAIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTHYECKOE MBILUICHHE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUS MAaTEMATHUYECKUX MOJEIIEN peallbHbIX CUTyaluu,
UHTEpPIpPETAllUK  TOJYYEHHBIX  PEHIEHUH, 3HAKOMATCS C  OpUMEpaMu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBbHBIM BOCIUTATEIBHBIM MOTEHIIAAIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUMN
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed TMPOJAOIKUTEIPHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOATENbHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTHM 32 TOJYYEHHBIN
pe3ynbTar.

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

B crpykType yuebHOro kypca «Anrebpa M Hauyajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJEJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUe TuHuu: «Yucna
U BblUUCIEHUD», « DyHKIUU U Tpadukny, «YpaBHEHUS] U HepaBeHCTBay, «Hauana
MaTeMaTU4YeCcKoro aHanu3a», «MHoXkecTBa U JIoOTMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM H3YyYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHus] Ha YpOBHE CpEIHEro o0Iero oOpa30BaHUS, €CTECTBEHHO JOMOIHSSA
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJEp’KaHUE HECKOJBKMX MaTeMaTHYECKUX MAMCLUMILUIMH, TaKMX Kak aureopa,
TPUTOHOMETpPHUSI, MAaTEeMaTHUYECKU aHalIu3, TEOpUs MHOXKECTB, MaTeMaTHyecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlapaToM, y HUX IOCIEI0BaTENbHO (popMupyeTcsa u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IIPU U3YYEHUH y4eOHOTO Kypca, IS
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(bopMHUpOBaHNE HABBIKOB MCIOJIb30BaHUS JACHCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMciaa, YMEHUE JeNaTh NPUKHUJIKY, BBIIOJHATH MNPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypalbHBIX, IIEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KaxaoM M3 3TUX MHOXECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHHE KOPHSA HATYpabHOW CTETMIEHH Ha MHOXKECTBE KOMIIJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi peACTaBICHUE O €IWHCTBE MATEMAaTUKH KaK HayKH W €€ poiiu B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3amad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPPAaMOHAIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
colepkammx mnapamerpbl. [lodydeHHbIEe yMEHHUS LIMPOKO HCHOJB3YIOTCS TPHU
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO NTPOU3BOJHON, IPU PELIEHUH NPUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copepkarenbHas IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacu€rtel 1Mo  QopmyiaMm, MpeoOpa3oBaHUS  PallMOHANBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUSA O0y4Yarolmuxcs, (OPMUPYIOTCS HABBIKH JETyKTUBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HAIJISIHO JIEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aHa€T MOCIEN0BATEIbHOCTh U3YUEHNs MaTepraia. M3yuenue creneHHou,
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 pEIICHHEM ypaBHEHUH M HepaBeHCTB. llpu 3TOM Oo0nbllIOE BHUMaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeIbHON JTUHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJISIOIIMX BBIPAXATh 3aBUCHMOCTHM MEXIy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Hauana MareMaTMdecKoro aHalau3a» IO3BOJISET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MAaTEMAaTHYECKHUX, TAK M MPHUKJIAJHBIX 3a/ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CNOXHBIX (YHKLUMMA, OMpEeAeNsiTh HX HauOONbIIMNE W HAUMEHBIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAAn QUIyp U OOBEMBI Te, HAXOAUTh CKOPOCTU U
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTro
aHanM3a CIocOOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMATBLHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTHKH B HaykKe, TEXHHKe U UcKyccTBe. OOyuaroluecs: 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 MPEJCTABICHUS TPOHU3BIBAIOT BECh KypC IKOJIBHON MaTeMaTHKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIOMMNA BCE Pa3ieiibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTEeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aroleMycss TMOHUMATh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U MCIIOJIb30BaTh €0 JIJIsi BBIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  JJEMEHTaMHU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHIECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayaja MaTEMaTUYECKOIO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIUPOBAHUS, KOTOPHIE MPHU3BAHbI
Ccroco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIENCH peanbHBIX
CUTyallWi, WCCIACAOBAHMS D3TUX MOJEIEH C TOMOIIBIO armapaTra aireOpbl H
MaTEeMaTUYeCKOTO aHalii3a, WHTEPIPETAluU TOJYYCHHBIX pe3yJabTaToB. Takwue
3aJlaHUs BIUIETCHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBbI, ITOCKOJIBKY BECh MaTepualn
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOIOMATeIbHOCTh, YMEHHE HAXOJIWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTcs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTo Kypca « Anredpa u Hadasna
MaTEMaTUYECKOTO aHATN3ay.

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 uncia. OOBIKHOBEHHBIC U JICCATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXOsAIEeH (GOpPMBI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT IJI PEIICHUS MTPAKTUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

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

Jlorapupm uymcna. CpoiictBa mnorapupma. JlecaTuuHble W HaTypalbHbIE
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC ypaBHEHHWSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOIO4JIEeH C ocTtaTkoM. Teopema be3dy. MHoOrouneHsl ¢  LENbIMH
ko3 dunmenramu. Teopema Buera.

[IpeoOpazoBaHMs YHCIIOBBIX BEIPAXKCHUM, COACPKAIIMX CTCIICHU M KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOJIbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

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

Jorapu(pMUYECKUX YpaBHEHHIA.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemienne cuctem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHHU. VcciaegoBaHue TMOCTPOEHHOM MOJENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pazlIMyHbIX 00JacTel HayKu M pealbHOU
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 dyHknum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

JIuneiiHas, KBaapaTH4yHas U JApOOHO-TMHEHHas (QYHKIMH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

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

[TokazaTtenbHast U jorapudmuyeckas (yHKIHUHU, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

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

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

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuUecKas Mporpeccuu. beckoneuHo yObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncno e. @opmyia ClI0KHBIX
npoueHToB. Mcrnonb30BaHWE TMPOTPEcCUM Ul PELIEHUs pealbHbIX —3aaad
MIPUKIIATHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
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 KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, onepanuy HaJ MHOXECTBAMH 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 MaTEeMaTHMYECKOTO OOBEKTa, CIIEACTBHE,
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 moaysto, anroputma EBkiuaa 1uist pemeHust
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 creneHrn u3 KOMIUIEKCHOTO uncia. [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. PABHOCHIIbHBIE HEPABEHCTBA.

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

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

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

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3a/ad U3 pazIuYHbIX Oo0JacTed HayKd M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pelieHUs YpaBHEHHM W 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
IPUKIAJAHBIX 3aJadax, JUIsl OINPENEIECHHMs CKOPOCTH U YCKOPEHMs Ipolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hetorona-JleitOuua.

[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(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00yJaOIIEerocs Kak akTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTEeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COIMAJIBHBIMU HWHCTUTYTaMHU B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMAaTHUYECKOW IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPaKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a7a4, PEUICHUH, pacCy ACHUI, BOCIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

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

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYAOJIIOOUs, HHTEpEC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh H  CIIOCOOHOCTh K  MaTeéMaTH4YeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH 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
Pa3BUTUS M 3HAYUMOCTH ISl PAa3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTAaHABJIUBATh CYIIECTBEHHBIN MPU3HAK KJIacCH(PUKaIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

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

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh Ccrnoco0 penieHus ydyeOHOW 3agadu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHE,  MpoOJeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEeKTaMU, SIBICHUSIMU, IIPOLECCAMU;

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

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMPOIECCa, a TaKKE BbIIBUraTh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

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

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSATEIIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBeEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, aBaTh IMOSCHEHUS MO XOAY PELICHMS 3a1adH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3iudyve M CXOJCTBO MO3UIUNA, B KOPPEKTHOW (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3eHTAllMN U OCOOEHHOCTEH ayJUTOPHUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

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

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,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBHSIM, OOBICHITH MIPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHUH YYEOHBIX 3a7a4, MPUHUMATh 1€Jb COBMECTHOM
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBbIE IITYPMbD» W WHBIE), BBINOJHATH CBOIO YacTh pabOThHl 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 obOydenuss B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
npeaIMeTHbIe Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHATIbHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOIEHTHI, HWPPALMOHAIBHOE YHCIO, MHOXECTBa
PALMOHAIIBHBIX U IEMCTBUTENIBHBIX YUCET, MOLYJIb AEHCTBUTEIBHOTO YUCIIA,;

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

MPUMEHSTH MPUOIMKEHHBIC BRIYUCIICHUS, PABUIIA OKPYTIICHUS, PUKUIKY 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: apUPMETHUUECKUN KOPEHb HATypalbHON
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

CcBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC
YHCIIOBOI'O apTyMEHTA;

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

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIEC YPAaBHEHUS U YPABHEHUS-CIICICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

NPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(PUIMEHTaMu, KOPHM MHOIOYI€Ha, 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,
UCIIOJIb30BaTh CBOICTBA ompenenuTtess 2 X 2 il BBIYUCICHHS €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 MpeoOpa30BaHMs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BbIPAKECHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKHE GOPMYIIBI ISl TPeoOpa30BaHUS
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

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

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHS, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBHUIO 3a/Jayd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aUMHO 0OpaTHble (QYHKUUH, KoMOo3uuus GyHKUMA, Tpadux QyHKUIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

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

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

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zaTeneM, rpapuk CTeneHHOW (YHKUHUU C HATypajJbHbIM U LEIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

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

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: IOKa3aTelbHAs MU JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIONIb30BaTh rpaduku (YHKIMA JJi1  MCCIENOBAaHUA IPOLECCOB U
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apumeTHdecKas U reoMeTphuecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHIATUAMHU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3a1aHuUs
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMH: HENPEPBIBHBIE (PYHKIUU, TOUYKHU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

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

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

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

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

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpHpPOBaTh TMOHATHUSAMHU: MHOXKECTBO, ONEpaluud  Haj
MHO>KECTBaMU;

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

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOydyenus B 11 kiacce oOy4aromuics TOJYYUT CIEIYIOUTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Hauajla MaTeMaTUYECKOI0 aHaIU3a»:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen s pelIeHus 3a1ay, IPUMEHSATh
anroput™m EBkinna;

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

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

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
jJorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C  ITOMOIIBIO
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 MOHSATUSIMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAUUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp palMOHaJbHbIE, MppalrOHaJbHbIE, IIOKa3aTeJbHbIE,
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 CHUTyallMd Ha S3bIKE alreOpbl, COCTaBIATh
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

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

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

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHITh GYHKIUU JI1 MOJEIMPOBAHUS U UCCIEIOBAHUSI PealbHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

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

MCIMOJIb30BaTh IPOU3BOAHYIO Uil HAXOXICHUS HAWIY4YlIEero pEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpaduKom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpall, HAXOAUTh MEepBOOOpa3HBIC 3JIEMEHTAPHBIX (PYHKIMA U 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 3aa4id, B TOM YHUCIE COIUAIbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne n/m | HaumeHoBaHme pa3/iejioB M TeM MPOTrPAMMBbI Koun4ecTBo JJIeKTPOHHbIE
4acoB (uu¢posBbie)
Bcero KontpoabHubie | 0o0pa3oBaTe/ibHbIE
padoTsI pecypcbl
1 MHOX€eCTBO IENCTBUTENILHBIX uncesl. MHOrowieHsl. PannonansHble 24 1
ypaBHEHUs U HepaBeHCTBA. CHCTEMBI TMHEHHBIX YpaBHEHUN

2 Oynkiun 1 rpaduku. CreneHHas QyHKINS C IEIBIM ITOKa3aTelIeM 12 1
3 ApudmeTrnueckuii KopeHb N-oii ctenenu. VppannoHanbHble ypaBHEHUS 15 1
4 ITokaszarenpHas pyakums. [lokasarenpHble ypaBHEHHS 10 1
5 Jlorapudmuueckas ¢pynkius. Jlorapudmudeckre ypaBHeHUS 18 1
6 TpuroHomerpruyeckue BoIpa)KeHUs U ypaBHEHUS 22 1
7 ITocnenoBaTeabHOCTH M IPOTPECCUN 10 1
8 HenpepriBabie dynkiuu. [IponsBoanas 20 1
9 IToBTOpeHME, 00001IeHNE, CHCTEMAaTH3aIlWsl 3HAHUT 5 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

Ne HaumeHoBaHue pa3/iejioB U TeM NPOTrPAMMBbI KoJsmn4vecTBo 4yacoB JIeKTPOHHbIE
n/n Bceero Kontpoabubie | (uudposbie)
padoThI o0pa3oBaTe/ibHbIE
pecypchbl
1 WccnenoBanue GyHKIMHA ¢ TOMOIIBIO TPOU3BOTHON 22 1
2 [TepBooOpasHas u uHTErpal 12 1
3 I'padpuku TpuronomeTpuueckux GpyHkiuit. Tpuronomerpuyeckue 14 1
HEPABCHCTBA
4 HppanroHanbHbIe, MOKa3aTeIbHbIC U JJOTapu()MHICSCKIE HEPABCHCTBA 24 1
5 KommekcHbie uncna 10 1
6 Harypanbnbie u nenbie yncia 10 1
7 Cucrembl palMOHaIbHBIX, UPPALMOHAIBHBIX TOKA3ATEIbHbBIX U 12 1
norapu(pMHYECKUX ypaBHEHUH
8 3ajauu ¢ napameTpaMmu 16 1
9 [ToBTOpenue, 00001MEeHNE, CHCTEMATH3AIUS 3HAHUHT 16 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka
n/n
1 MHOX€eCTBO, OIlepaluy HaJ MHOKECTBAMH M UX CBOWCTBA
2 Junarpammsl Diinepa-Benna
3 ITpuMeHEeHHE TEOPETUKO-MHOKECTBEHHOT'0 anrapara JUlsl pelIeHHs 3a1a4
4 Parmonanbupie ynciaa. OOBIKHOBEHHBIC U IECSITUYHBIE TPOOU, TPOLIEHTHI, OCCKOHEYHBIE MTEPUOINIECKHE APOOH
5 PanyonasibHble yncina. OObBIKHOBEHHBIE M IECSITUYHbBIE JPOOHU, IPOLIEHTH!, OECKOHEUHbIE IEPUOINYECKHE APOOH
6 ITpumeHneHue apoOeli U NPOLIEHTOB I PElICHUs NPUKIIAHbIX 3a/1a4
7 ITpumeHneHnue apoOeil U NPOLIEHTOB ISl PEISHUs IPUKIAIHbIX 3324
8 JlerictBuTenbHbBIC Yncia. PalimonanbHbIe M MppalMOHAJIbHbIC YUCia
9 ApudmeTnueckre onepanuu ¢ 1eHCTBUTEIbHBIMU YHNCIAMU
10 Monyib I1ECTBUTEIBHOIO YUCIIA U €r0 CBOMCTBA
11 [TpuOnam>xEHHbIE BHIYMCIECHUS, IPABUJIA OKPYTJICHUS], IPUKUAKA U OLIEHKA Pe3y/IbTaTa BbIUUCICHHUH
12 OCHOBHBIE METO/Ibl peIlIeHUs LIEJbIX U IPOOHO-PAIMOHAIBHBIX YPABHEHUI U HEPABEHCTB
13 OCHOBHBIEC METO/IbI PEIICHUS LIEJBIX U IPOOHO-PAMOHANBHBIX YPAaBHEHUI U HEPAaBEHCTB
14 OCHOBHBIE METO/IbI pellIeHUs LIEJIbIX U IPOOHO-PAIMOHAJIbHBIX YPAaBHEHUH U HEPAaBEHCTB
15 MHOro4wieHsl OT OJHON IepeMeHHOM. JleJIeHrne MHOro4YJIeHa Ha MHOIO4IeH ¢ octatkoM. Teopema besy
16 MHorousens! ¢ neasiMu kodgdunrentamu. Teopema Buera
17 Pemenue cucteM JTMHENHBIX YPAaBHEHUIN
18 Pemienne cucreM TMHENHBIX YpaBHEHUN
19 Martpuna cucTeMsl JINHEHHBIX ypaBHEHUI. ONpeeauTenbs MaTpULIbI 2X2, €ro FeOMETPUUECKNUN CMBICI M CBOMCTBA; BEIYMCIICHHUE
€ro 3Ha4eHMs
20 Onpenenurens MaTpullbl 2X2, €ro TeOMETPUYECKUI CMBICI U CBOMCTBA; BBIYMCIICHHUE €70 3HAYCHHUS
21 ITpuMeHeHne onpeaenuTels Uil PEIICHUs] CUCTEMBI JIMHEWHBIX YpaBHEHUN
22 Pemenue npukiagHpIX 3a7a4 ¢ MOMOIIBIO CUCTEMBbI JIMHEWHBIX YPABHEHUI
23 Pemenue npuknaaHbpIX 3a/1a4 ¢ HOMOUIbIO CUCTEMBI JINHEHHBIX YpaBHEHUI
24 KonTponbHas pabota: "PanmonanbHble ypaBHeHUs U HepaBeHCTBA. CHCTEMBbl TMHEHHBIX YpaBHEHUN"
25 @yHK1WMS, criocoObl 3a1anus yHkmy. Bzanmuo odpatuslie pynkunu. Komnosunms GyHkimii
26 I'paduk pynkuuu. dnemeHTapHble npeobpazoBanus rpadukoB pyHKINN
27 Ob6nacTp onpeneneHuss 1 MHOXKECTBO 3HaueHUH pyukimn. Hynmu ¢ysakimm. [IpoMexyTku 3HaK HOCTOSIHCTBA




28

Yéruple u HeuéTHble pynkuuu. [lepuoanueckue dpynkimu. [IpoMexxyTku MOHOTOHHOCTH (PYHKUIHU

29 MaxkcumyMbl 1 MUHUMYMBI QyHKIMH. HanOomnbiee 1 HauMeHplee 3Ha4eHne GYHKIUU Ha TPOMEKYTKE
30 Jlunelinas, kBaapaTuyHas U JpOOHO-IMHEHHAS PYHKITUN

31 DJeMeHTapHOe UCCIIEIOBAaHNE U MIOCTPOCHUE IPa(QUKOB ITUX (DYHKITHIA

32 DJIeMEHTapHOE MCCIICIOBAaHNE U MTOCTPOEHUE TPparKOB ATUX (PYHKITUH

33 Crenensb ¢ 11eapIM NIokaszareneM. buaom Herotona

34 Crenens ¢ 1eabIM nokasareneMm. bunom HeroTona

35 CrenenHas (yHKIHMS C HaTypallbHBIM U LieNbIM NT0Ka3aTeneM. EE cBolicTBa u rpadguk

36 Konrponbnas padora: "Crenennas ¢pynkuus. E€ cBoiicTBa u rpapux”

37 Apudmerndeckuii KOpeHb HATYpaJIbHOM CTETICHU M €T0 CBOMCTBA

38 ApudpmeTnuecknii KOpeHb HaTypaJbHOW CTENEHH U €ro CBOMCTBA

39 ITpeoOpa3oBaHuUs UUCIIOBBIX BBIPAXKEHUH, COIEPKAILUX CTEIIEHU M KOPHU

40 ITpeoOpa3oBaHuUs UUCIIOBBIX BBIPAXKEHUH, COIEPKAILUX CTEIIEHU M KOPHU

41 ITpeoOpa3oBaHs YMCIOBBIX BBIPAXKEHUH, COJIEP/KAIINX CTENIEHU U KOPHU

42 HppaunonanbHble ypaBHeHUsl. OCHOBHBIE METO/IbI PEIIEHUs] MPPALMOHATIbHBIX YPABHEHUI

43 Hppaunonansabie ypaBHeHUs1. OCHOBHBIE METOBI PEIICHUS] HPPAIIMOHATBHBIX YPaBHEHUH

44 HppaunonanbHble ypaBHeHUs1. OCHOBHbIE METO/Ibl PEIICHUS] MPPALMOHATIbHBIX YpaBHEHUH

45 PaBHOCHIIBHBIE TTEPEX0/Ibl B PEIICHUH UPPAIIMOHAIBHBIX YPaBHEHHH

46 PaBHOCHIJIbHBIE ITEPEXO/Ibl B PEIIEHUH HPPALIMOHAJIbHBIX YpaBHEHHH

47 PaBHOCHIIbHBIE NTEPEXObl B pEIIEHUH HPPALIMOHAJIbHBIX YpaBHEHHH

48 PaBHOCHIIBHBIE TTEPEX0/Ibl B PEIICHUH HPPAITMOHAIBHBIX YpaBHEHHH

49 CaoiicTBa u rpaduk KOpHs N-0if cTeneHn Kak (yHKIMKA 0OpaTHON CTENEHH C HAaTypaJlbHbIM MTOKa3aTeleM
50 CBolicTBa U rpaguK KOpHsI N-Oi CTENeHH KaK QYHKIIMK 0OpaTHOW CTENEHH C HATypaJIbHbIM IOKa3aTeleM
51 KontponbHas pabdora: "CBoiicTBa u rpaduk KopHs N-oii crenenu. MppannoHanbHble ypaBHEHHS"
52 CreneHsb ¢ palMoOHAJIBLHBIM [TOKA3aTeleM U e€ CBONCTBa

53 CreneHsb C palluOHAIBHBIM IOKa3aTeIeM 1 €€ CBOMCTBA

54 CreneHb ¢ pallMOHAJILHBIM IIOKa3aTeIeM U e€ CBOWCTBA

55 [ToxazarenbHast pyHKIIMS, €€ CBOWCTBA U rpaduK

56 Vcnonb3oBanue rpaduka GyHKINU AJ1s pelIeHUs] ypaBHEHU

57 Hcnonp3oBanue rpaduka QyHKIUU A5 pelIeHUs] ypaBHEHHM

58 [Toka3zarenbHble ypaBHeHHs. OCHOBHBIE METO/IbI PEIICHUI TOKA3aTENIbHBIX YPaBHEHHUH

59 IToka3zarenbHble ypaBHeHHs. OCHOBHBIE METO/IbI PEIICHUI TOKA3aTENIbHBIX YPaBHEHHUH

60 [Toxa3zarenpHble ypaBHeHHS. OCHOBHBIE METOJIBI PEIICHUS MOKA3aTELHBIX YpPaBHEHHUH
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Kontposbnas pabora: "[lokazarensHas ¢pyakuus. [lokazarenpHbie ypaBHEHUS "

62 Jlorapudm umncna. CBoiicTBa jJorapudpma

63 Jlorapudm yucna. CoiicTsa jorapudma

64 Jlorapudm umncna. CoiicTBa jJorapudpma

65 JlecsTiuHbIC U HATYpAJIbHBIC JTOTAPHUPMBbI

66 JlecaTuuHbIe U HATYypaJIbHBIE JTOTapH(PMBbI

67 IIpeoOpa3oBaHue BRIPAKEHUN, COAECPIKAIIMX JIOTAPU(MBI

68 ITpeoOpa3zoBanue BeIpaKEHUH, COIEPIKAIINUX JTOTapHPMBbI

69 IIpeoOpa3oBaHue BRIPAKEHUN, COACPIKAIIMX JIOTAPU(MBI

70 Jlorapudmuueckas dhyHkus, € CBONWCTBA U rpaduk

71 Jlorapudmmueckas yHKIus, €€ CBOHCTBa U Tpaduk

72 Vcnonp3oBanue rpaduka GyHKIUU A pelIeHUs ypaBHEHHMA

73 Vcnonp3oBanue rpaduka GyHKIUU AT pelIeHUS YpaBHEHHMA

74 Jlorapudmuueckue ypaBHeHusl. OCHOBHBIE METO/IBI pEIICHUS JIOTapu(MUIECKUX YpaBHEHHH
75 Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METOIbI PEIICHHUS JIOTApU(PMUIECKUX YPABHEHHUI
76 Jlorapugmmueckue ypaBHeHHsl. OCHOBHBIE METOBI pEIICHUS JIOTapu(MUIECKUX YpaBHEHHH
77 PaBHOCHIIbHBIE IEPEXO/IbI B PEICHUH JOTapu()MUUECKIX YPaBHEHU I

78 PaBHOCHIIBHBIE TTEPEX0/Ibl B PEIICHUH JIOTapU(DMUYECKUX YPaBHECHUN

79 KonTponbnas pabora: "Jlorapudmuueckas dynkius. Jlorapupmudeckre ypapHenus"

80 CuHyc, KOCUHYC, TAHT'€HC M KOTAHI'€HC YMCIOBOI'0 apryMeHTa

81 CuHHYyC, KOCUHYC, TAHT'€HC U KOTAHT€HC YHCJIOBOI0 apryMeHTa

82 APKCHHYC, apKKOCUHYC U apKTaHI€HC YHCIOBOTO apryMeHTa

83 ApPKCUHYC, apKKOCHHYC U apKTaHI'€HC YUCJIOBOT0 apryMeHTa

84 TpuroHomeTpuyeckas OKpyKHOCTb, OIPE/IeSICHHE TPUTOHOMETPUYECKUX (DYHKIIMI YUCIIOBOTO apryMeHTa
85 TpuroHomeTpuveckas OKpY>KHOCTB, OIIpeIeNIeHIe TPUTOHOMETPHUYECKIX (DYHKIIMH YMCIIOBOTO apryMEHTa
86 OCHOBHBIEC TPUTOHOMETPUYECKHE (HOPMYITBI

87 OCHOBHBIE TPUTOHOMETpUYECKHE (OPMYIIBI

88 OCHOBHBIEC TPUTOHOMETPUYECKHE (DOPMYITBI

89 OCHOBHBIE TPUTOHOMETpUYECKHE (POPMYIIBI

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKECHUH

91 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BhIPAKEHUI

92 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BbIpAKEHUI

93 [TpeoOpa3oBaHNe TPUTOHOMETPHUECKUX BBIPAKEHUH
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Perennie TpUroHOMeTpHUUYECKUX YpaBHEHHM

95 Penienne TpUrOHOMETPUYECKUX YPAaBHEHHN

96 Perienue TpUroHOMEeTpHUYECKUX YpaBHEHUH

97 PemieHne TpUroHOMETPUYECKUX YPAaBHEHUM

98 Penienue TpUroHOMETpUYECKUX YpaBHEHU N

99 Penienne TpUrOHOMETPUYECKUX YPAaBHEHHN

100 Penienne TpUrOHOMETPUYECKUX YPAaBHEHHN

101 KoHnTtposbHast padota: "TpuUroHoMeTpruiecKue BEIpAKEHUS U TPUTOHOMETPHUIECKUE YpaBHEHUS "
102 [TocnenoBaTenbHOCTH, CIIOCOOBI 331aHNUs TIOCIIE0BaTeIbHOCTEH. MeTo MaTeMaTH4eCcKOi HHIYKIIUU
103 MOHOTOHHBIE U OrpaHUYEHHbIE N10C/IeA0BaTeNbHOCTH. VIcTOpHs aHa/IM3a 6ECKOHEYHO MaJIbIX
104 Apudmernueckast nporpeccus

105 I"'eomeTpuyeckas nporpeccus

106 beckoneuyHo yObIBaroIasi reoMeTpruIecKast porpeccus

107 Cymma 0ecKOHEYHO yObIBaroIIe reOMETpHUECKON IPOTrPECCUH

108 JIuHelHbIN M SKCIOHEHIIMATIBHBIN pocT. Yncio e. PopMyiia CII0KHBIX POLIEHTOB
109 JInHEeNHBIN ¥ SKCIOHEHIMANIBbHBIN pocT. Yuncio e. Dopmyia CIOXKHBIX IPOLUEHTOB
110 Vcnionb30BaHue NPOrpeccHH il PELICHUs] PeaIbHbIX 33/1a4 IPUKJIAJHOIO XapaKkTepa
111 Kontposbnas pabora: "[locinenoBarensHOCTH U Iporpeccun’”

112 HenpepriBHble GYHKIIMHN U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMIOTOTHI 'pagUKOB QYHKIMH

114 CaolicTBa (DyHKIMI HENPEPHIBHBIX HA OTPE3KE

115 CBoiicTBa ()yHKIIMH HENPEPHIBHBIX HA OTPE3Ke

116 Metoa MHTEPBAJIOB JUIsl pEHIEHUSI HEPABEHCTB

117 MeTo MHTEpBaJIOB [UIsl PEIIEHUS] HEPABEHCTB

118 Metoa MHTEPBAJIOB JUIsl pEHIEHUSI HEPABEHCTB

119 [TpriMeHeHre CBOMCTB HENMPEPhIBHBIX (YHKIIMM JIJIsl pelIeHus 3a/1a4

120 ITpruMeHeHne CBOMCTB HEMPEPBIBHBIX (DYHKIUH JUIs pelleHns 3aa4

121 IlepBast u BTOpas Mpou3BOJIHbIE (PYHKINU

122 OnpezneneHue, reOMETPUYECKUI CMBICI TPOU3BOIHOM

123 Omnpenenenne, GU3MYECKUN CMBICI IPOW3BOTHON

124 YpaBHeHUe KacaTelbHON K rpaduKy QyHKIHH

125 YpaBHeHUe KacaTelbHOU K rpaguKy QYHKIUU

126 [Tpon3BoIHBIC SNIEMEHTAPHBIX (QYHKIUH
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[TpousBoHbIE IeMEHTapHBIX (PYHKINN

128 [Tpon3BoiHAs CYMMBI, TPOU3BECHNS, YACTHOTO U KOMIO3UITUH (PYHKITHIA
129 [Tpon3BoHAs CyMMBI, TPOU3BEICHUSI, YACTHOTO M KOMITO3UIIUK (PYHKITUI
130 [TpousBoiHAs CYMMBI, TPOU3BEACHHUS, YACTHOTO M KOMITO3UITUU (DYHKIIHIA
131 Kontposbnas padora: "[IponsBognas”

132 [ToBTOpenue, 0600meHNe, cucTeMaTH3aIus 3HaHui: "YpaBHeHUS"

133 [ToBTOpenue, 0600menHue, cuctemaru3anus 3Hanui: "OyHkmn"

134 Hrorosast koHTpOIbHAs paboTa

135 HToroBasi KOHTpOJIbHAsS paboTa

136 IToBTOpEeHME, 0000IIEHUE, CHCTEMAaTH3allisI 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME




11 KJIACC

Nen/m | Tema ypoka
1 ITpuMeHeHne NpoU3BOJHOMN K MCCIeI0BaHHUIO (DYHKIIMHA HA MOHOTOHHOCTh M 9KCTPEMYMBbI
2 ITpuMeHeHHe NpOoU3BOIHOMN K UCCIeI0BaHUIO (DYHKIMH HA MOHOTOHHOCTb M 9KCTPEMYMBI
3 [TpuMeHeHne Npou3BOTHON K UCCIETOBAHNUIO (DYHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
4 ITpuMeHeHne NpoU3BOIHON K MCCIeI0BAaHUIO (DYHKIMI HA MOHOTOHHOCTb M 9KCTPEMYMBI
3) [TpuMeHeHne Npou3BOTHON K UCCIETOBAHNUIO (DYHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
6 ITpuMeHeHne NpOoU3BOIHOMN K MCCIeI0BaHUIO (DYHKIMI HA MOHOTOHHOCTb M 9KCTPEMYMBI
7 Haxoxxnenre HanOoJIbIIero 1 HAMMEHBIIET0 3HAYCHUsI HeMPEPHIBHON (DYHKIIUHM HA OTPE3KE
8 Haxoxxnenre HanOoJbIIero 1 HAMMEHBIIET0 3HAYCHHS HEMPEPHIBHON (DYHKIIMU HA OTPE3KE
9 HaxosxneHre HauOoJIbIlIero ¥ HAMMEHbIIEro 3Ha4eHUsl HeNPephIBHON (PYHKIIMH HA OTpEe3Ke
10 Haxoxxnenre HanOoJIbIIero 1 HAMMEHBIIETO 3HAYCHUSI HEPEPHIBHON (DYHKIIMHM HA OTPE3KE
11 HaxosxneHre HauOoJIbIero 1 HAMMEHbLIEro 3Ha4eHUsl HeNPephIBHOM (PYHKIIMM HA OTpe3Ke
12 Haxoxxnenre HanOoJIbIIero 1 HAMMEHBIIETO 3HAYCHUSI HEPEPHIBHON (DYHKIIMHM HA OTPE3KE
13 [TpruMeHeHre NPOU3BOIHOM JJIsl HAX0XK/IEHHs] HAWJIYUIIEero PeUIeHUs B IPUKJIAIHBIX 3a/1a4ax
14 [TpumMeHeHne Mpou3BOTHON 7Sl HAXO0XKICHHS] HAWIYYIIET0 PeIeHNs B IPUKIIAIHBIX 3a/1a9ax
15 [TpuMeHeHne TpOU3BOTHON JIs1 ONPEAENICHHsI CKOPOCTH M YCKOPEHHS ITpoIiecca, 3alaHHOT0 (OpMYIION HITH rpadukomM
16 [TpuMeHeHHe NPOU3BOIHOM /1715l ONPEeNICHHsI CKOPOCTU M YCKOPEHHMs ITpoliecca, 3alaHHOro (opMysoil 1l rpagukom
17 Kommnozurust dhyakimii
18 Komnosumus GyHkumii
19 Kommozumus GpyHKImiz
20 ["'eomerpuueckue o0pa3bl ypaBHEHUH Ha KOOPAMHATHOM MJIOCKOCTH
21 ["'eomerpuueckue o0pa3bl ypaBHEHUH Ha KOOPAMHATHOM IJIOCKOCTH
22 Kontposnbnas pabora: "UcciaenoBanme GyHKINNA ¢ TOMOIIBIO TPOU3BOAHON"
23 ITepBooOpa3Hasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX
24 ITepBooOpa3Hble anemMeHTapHbIX QyHKIMH. [IpaBuia HaxoX1eHNs NepBOOOPa3HBIX
25 ITepBooOpazHble nieMeHTapHbIX GyHKIMH. [IpaBuiia HaX0XAEHUS TIEPBOOOPA3HBIX
26 WnTerpai. ['eomerprudeckuii CMbICI HHTErpaita
27 Brerancnenne onpeaenénnoro uarerpaia mno dbopmysne Hetorona-Jleitoauma
28 Brruucnenue onpeaenéuHoro uurerpana no gopmyie Hetotona-Jleiitbnuna
29 [TprMeHeHne MHTErpaa Uil HAXOXKACHUS TUIOMAIEH TIOCKUX QHUTYD
30 [TpruMeHeHne MHTErpaa sl HAXOXKACHUS 00bEMOB reOMETPHUUECKUX TEl




31

[Tpumepsl pemennii nuddepeHIMaTbHbIX YPaBHECHUI

32 [Tpumeps! pemieHnit quddepeHInaIbHBIX YpaBHEHUN

33 MaremaTHueckoe MOJEIMPOBAaHNE PEATbHBIX IPOLIECCOB ¢ HOMOIIBIO AU epeHInanbHbIX YpaBHEHUI
34 KonTponbnas pabota: "[lepBoobpasHas u uaTerpan’

35 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA M rpaduKu

36 Tpuronomerpuyeckue GyHKINU, UX CBOMCTBA U rpaduKu

37 Tpuronomerpuyecknue GyHKINU, UX CBOMCTBA U rpaduKu

38 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA M rpaduKu

39 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduKu

40 OT00p KOpHEH TPUrOHOMETPUYECKHX YPABHEHUH € NOMOILBIO TPUTOHOMETPUUECKOH OKPYKHOCTH
41 OT60p KOpHEN TPUTOHOMETPUUECKUX YPAaBHEHUH C MOMOIIBI0 TPUTOHOMETPUUYECKON OKPYKHOCTH
42 OT100p KOpHEH TPUrOHOMETPUUYECKUX YPABHEHUH C MOMOILBIO TPUTOHOMETPUYECKON OKPY>KHOCTH
43 OT100p KOpHEH TPUrOHOMETPUYECKHX YPABHEHUH C NOMOILBIO TPUTOHOMETPUUECKOIH OKPYKHOCTH
44 PenieHne TpUroHOMETpUYECKUX HEPABEHCTB

45 Pemienue TpUroHOMETpUYECKMX HEPABEHCTB

46 Pemnienne TpUrOHOMETPUUECKUX HEPABEHCTB

47 Perienue TpUroHOMETpUYECKUX HEPABEHCTB

48 Konrponsnas padora: "['paduku Tpuronomerpuueckux GyHkmid. TpuroHoMeTpuieckue HepaBeHcTBa"
49 OCHOBHBIE METO/Ibl pEIIEHUs I0KA3aTEJIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/Ibl pEeIIEHUS I0KA3aTEIbHBIX HEPABEHCTB

o1 OCHOBHBIE METO/Ibl PEIIEHUS TOKA3aTEeJIbHBIX HEPABEHCTB

52 OCHOBHBIE METO/Ibl pEeIIEHUS I0KA3aTEIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/Ibl PELIEHNUs JOrapu(PMUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI pelIeHus JJorapu(pMUIECKUX HEPABEHCTB

55 OCHOBHBIE METOIbl PELIEHNUs JTOrapu(PMUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/Ibl PELIEHUS JIOrapu(PMUUECKUX HEPABEHCTB

57 OCHOBHBIE METO/Ibl pellIeH!Us] UPPALMOHAIBHBIX HEPABEHCTB

58 OCHOBHBIEC METO/IbI peIIEHUS] HPPAITMOHAITEHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pelIeHUs] UPPALMOHAIBHBIX HEPABEHCTB

60 OCHOBHBIEC METO/IbI PENICHUS] HPPAITMOHAITEHBIX HEPABEHCTB

61 I'padrueckue MeTOIbl PELIeHUs] UPPALMOHATIBLHBIX YpaBHEHUN

62 I'padrueckue MeToIbl PELIeHUs] UPPALMOHATIBLHBIX YpaBHEHUN

63 ['padrrueckue MeTOIbI pelIeHNs TOKAa3aTeIbHBIX YPaBHEHUH
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Fpa(bnqecm/le MCTOABI pCIICHUS ITOKA3aTCIbHBIX HCPABCHCTB

65 I'padrueckue METOIbl PeHICHHUS JOTapUPMUUECKIX YPABHEHUI

66 I'padpuaeckue MeTOIbI pemeHus JTOTapu(HMUIECKUX HEPABCHCTB

67 ['padrueckue METOIbI pEeHICHHUs JIOTapHU(PMHUYECKIX HEPABEHCTB

68 I"'padrueckue MeTO bl PELICHUs IOKA3aTENbHbIX U JJOrapu(pMUUECKUX YpaBHEHUH

69 I'padrueckue METO bl PEHICHUs TOKA3aTENbHBIX U JJOTapu(MUUECKUX YPaBHEHHUN

70 ['padrueckue METOIbI PEeUICHUs TOKA3aTENbHbIX U JOrapu(MUUECKUX HEPABEHCTB

71 I"'padrueckue MeTo bl PELICHUs IOKA3aTENbHbIX U JOrapu(pMUUECKUX HEPABEHCTB

72 KonrtponbHas padora: "HppannoHanbHble, TOKa3aTeIbHbIE U JOrapu(pMHUECKIEe HEPAaBEHCTBRA"
73 KommiekcHble uncia. Anredpandeckas 1 TPUroHOMeTpuyeckasi (popMbl 3aMcH KOMIIJIEKCHOTO YuCiia
74 KomruiekcHbie uncna. AnreOpandeckas U TPUTOHOMETpUYecKasi )OPMBbI 3aITHCH KOMITJICKCHOTO YUCIIa
75 Apudmernueckue onepanuy ¢ KOMIJICKCHBIMU YU CIaMH

76 Apudmerndeckue onepanuy ¢ KOMIJICKCHBIMU YU CIaMH

77 N300paxeHne KOMIJIEKCHBIX YMCE Ha KOOPIMHATHON INIOCKOCTH

78 N300pakeHre KOMIUIEKCHBIX YUCeJl Had KOOPAUHATHOHN MJI0CKOCTH

79 ®dopmyna Myaspa. KopHu N-0i cTeneHn U3 KOMIUIEKCHOTO YHCIa

80 ®dopmynia Myaspa. KopHu N-0#f cTeneHy n3 KOMIIEKCHOT'O YHCIIa

81 [TprMeHeHne KOMIIEKCHBIX YHCEeN I pelieHns GU3NIECKUX U TEOMETPHUECKUX 3a1a4

82 KoHTtposbHas padora: "KomMruiekcHbie yncia"

83 HatypanbHble 1 11enble unca

84 HarypanbHble 1 1iensle yncna

85 [TprMeHeHne NPU3HAKOB JICIMMOCTH IIeJIbIX YUCeI

86 [TpriMeHeHre TPU3HAKOB JIETMMOCTH IIeJIbIX YHCET

87 ITpumenenne npusHakoB aenumoctu nensix yncen: HOJl m HOK

88 [Tpumenenue npuszHakoB aeauMocty 1ensix uncesn: HOJ[ u HOK

89 [TprMeHeHne NPU3HAKOB JIEIMMOCTH IIEITBIX YUCEI: OCTATKH M0 MOJTYJTIO

90 [TpruMeHeHre NPU3HAKOB JIETMMOCTH 1IeJIBIX YUCEI: OCTATKH [0 MOJYJIIO

91 [TprMeHeHne PU3HAKOB JISTMMOCTH IIEIBIX YUCEN: aNropuT™M EBKIMma 1uist penieHus 3a/1a4 B HENbIX YACTAX
92 KonrtponbHas pabora: "Teopus nensix yncen"

93 Cucrema U COBOKYITHOCTh YpaBHEHU. PaBHOCHIIbHBIE CHCTEMBI U CHCTEMBI-CIIC/ICTBHS

94 Cucrema U COBOKYITHOCTh YpaBHEHUI. PaBHOCHIIbHBIE CHCTEMBI U CHCTEMBI-CIIEJICTBHS

95 OCHOBHBIE METO/IbI PEIICHUs] CUCTEM U COBOKYITHOCTEH pallMOHAJIbHBIX YpaBHEHUH

96 OCHOBHBIEC METOJIbI PEIIEHNS CHCTEM U COBOKYITHOCTEH MPPAIMOHAIBHBIX YpaBHEHHH
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OcCHOBHBIE MCTOABI pCIICHUA CUCTEM U COBOKynHOCTCfI IIOKa3aTCIbHBIX ypaBHeHI/Iﬁ

98 OCHOBHBIEC METO/IbI PEIICHUS] CUCTEM U COBOKYITHOCTEH IMOKa3aTeNIbHBIX YpaBHEHHH

99 OCHOBHBIE METOJIbl PEIICHUSI CUCTEM U COBOKYIMHOCTEH JIorapu(MUYeCKuX ypaBHEHUN

100 OCHOBHBIEC METO/IbI PEIICHUS] CUCTEM U COBOKYITHOCTEH JIorapu()MUIECKUX YpaBHEHHHA

101 [IprMeHeHre CUCTEM K PEIICHUIO MAaTeMaTUUYEeCKHUX 3a/1a4 U 3a]1a4 U3 Pa3IUUHbIX 00JacTeil HayKu U peallbHOM KU3HH,
WHTEPIIPETAINS TOJYICHHBIX PE3yIbTaTOB

102 [IprMeHeHre CUCTEeM K PEICHUIO MaTeMaTHUECKHX 3314 U 3a]1a4 U3 Pa3jIMuHbIX 00JIacTeil HAyKU U peanbHON KU3HHU,
WHTEPIIPETAINS MOJTYICHHBIX PE3yIbTaTOB

103 [IpruMeHeHNnEe HEPAaBEHCTB K PELICHUIO MATEMAaTHUECKUX 3a/1a4 U 3a/1a4 U3 PA3JIMYHbIX 00JIacTel HAYKU U peallbHOW KHU3HH,
MHTEPIIPETALNS TOJTYYEHHBIX PE3yIbTaTOB

104 KonrtponbHas padora: "CrucTeMbl palliOHAIBHBIX, HPPAIIMOHAIBHBIX TIOKA3aTEBHBIX U JIOTapH(PMHUYECKUX YpaBHEHUI"

105 PanmonanpHble ypaBHEHUS C TapaMeTpaMu

106 ParmonanbHbIe HEPAaBEHCTBA C MTApaMETPaMu

107 PanroHanpHbBIE CHCTEMBI C TTapaMeTPaMH

108 WppanmoHanbHble ypaBHEHUS, HEPABEHCTBA C IapaMeTpaMu

109 HppannoHaabHbIe CHCTEMBI C TapaMeTpaMH

110 [TokazarenbHbIC ypaBHEHUS, HEPABEHCTBA C MapaMeTpaMu

111 ITokazarenbHbIE CUCTEMBI C ITAPAMETPAMU

112 Jlorapudmuueckue ypaBHeHHUs, HEPABEHCTBA C MMapaMeTpaMu

113 Jlorapudmuueckne cucTemsl ¢ mapameTpaMu

114 TpuronomeTpruyeckue ypaBHEHHS C MapamMeTpamMu

115 TpuroHomeTprdecKkue HEPABEHCTBA C NAPAMETPAMU

116 TpUroHoMeTprIECKUE CUCTEMBI € TapaMeTPaMH

117 [TocTpoeHue u nuccneoBaHne MaTeMaTHYECKUX MOJIeNIel peabHBIX CUTYaIMi C TOMOIILI0 YpaBHEHUH C MapameTpaMu

118 [TocTpoeHne u HccneJOBaHNE MaTEMATHIECKUX MOJIETICH peabHBIX CUTYAIM C TIOMOIIBIO CHCTEM YPaBHEHHH C MapaMeTpaMu

119 [TocTpoeHue u nccnegoBaHne MaTeMaTUYECKUX MOJIeNIel pealbHBIX CUTYAIlMil ¢ TOMOIIBIO CUCTEM YPAaBHEHUH C mapaMeTpaMu

120 Kontposnbnas pabora: "3amgauu ¢ mapamerpamu’

121 [ToBTOpenue, 06061IeHNe, cUcTeMaTH3aIus 3HaHui: "YpaBHeHHs"

122 [ToBTOpenue, 06061IeHNE, cUCTeMaTH3aIuUs 3HaHul: "YpaBHeHUS"

123 [ToBTOpenue, 006061eHNe, cucTemaTn3anus 3Hanuil: "YpaBHenus. Cuctemsl ypaBHEHUI"

124 [ToBTOpenue, 06061eHNe, cucTemaTn3aius 3Hanuii: "HepaBencTsa"

125 [ToBTOpenue, 0600eHNe, cucTemMaTn3anus 3Hanui: "HepaBencrra"

126 [ToBTOpenwue, 06061eHNe, cucTemaTu3aius 3Hanuii: "HepaBeHcrsa"
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IToBTOpeHmEe, 0000IIEHUE, CHCTEMATH3allUsI 3HAHUI

"IIpousBosiHas u €€ npuMeHeHue"

128 [ToBTOpenwue, 0606menue, cuctemaru3anus 3uanuit: "[IpousBonnas u e€ npumMeHenue"
129 IToBTOpeHme, 0600IeHUE, ccTemMaTh3anus 3HaHui: "IIlpousBoaHas u e€ npuMeHeHue"
130 [ToBTOpenwue, 06006meHue, cuctemaru3anus 3Hanui: "MHTerpan u ero npuMeHexue"
131 IToBTOpEeHME, 0000IIEHNE, CCTeMaTH3alus 3HaHu: "D yHKIun"

132 [ToBTOpenue, o6o0IIeHne, cucTteMaTn3anus 3Hanuil: "OyHxmn"

133 [ToBTOpenue, 0600meHue, cuctemaru3anus 3Hanui: "OyHkmn"

134 Hrorosast koHTpoIbHAs paboTa

135 HToroBasi KOHTpOJIbHAsS paboTa

136 IToBTOpEeHME, 0000IIEHUE, CUCTEMATHU3AIIMS 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME







