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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IPOrpaMme CpeHero o0Iero oOpa3oBaHUs,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUs MH(OpMaTUKH, 00IIECTBO3HAHMS, UCTOPUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaloOT
YHHBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyIHpyeT cBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM hopMe.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TEHJICHIINN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON JKU3HH,
MO3BOJIIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX HH(PPOBBIX W KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUUU U PaCCyXAaTh JEAYKTHUBHO, HUCIOIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuenus yueOHoOro kypca «Ausrebpa M Hadajla MaTeMaTH4YE€CKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEH B MpPUPOJE, HAYKE U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

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

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4YeCKOIro
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

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



COJEPKATENbHO-METOANYECKHE JHMHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBI KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEOUHSET B cebde
COJEp’KaHUE HECKOJBKMX MaTeMaTHYECKUX MAMCLUMILUIMH, TaKMX Kak aureopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
IMIMPOKUM MATEMATUYECKUM allapaToM, Y HUX MOCJIEI0BaTENbHO (POPMUPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IIPU U3YYEHUH y4eOHOro Kypca, JUIs
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
WMHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAenseTcs  (OPMUPOBAHUIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarolmIMMCs MHOKECTBAa HATYypalbHBIX, IENbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIbIX YHCEN, O0COOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOKHOCTSMHM MX MPUMEHEHUS ISl PEIlieHUs] pa3IM4HbIX 3ajad
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero o0Opa3oBaHuUs, MOCKOJIbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPPAaMOHAIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUECKUX ypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
coaepKaimx mnapameTpsl. [lodydeHHblE yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO NTPOU3BOJHON, IPU PELIEHUH NPUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HAaWOOJBIINX M HAaUMEHBIINX 3HAYCHUH ()YHKIIHH.
Jlannast copepkarenbHas IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
collepKallluX cTerneHu W Jiorapudmbel. brarogaps uszydeHuio aiareOpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB M HEpaBEHCTB. AureOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTMMH JIMHUSIMU y4e0HOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEANBHON KU3HHU TECHO CBS3aHO KaK ¢ MAaTEMaTUYECKUM aHAJIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (OpMyJaMu 3aBUCUMOCTH MEXIY
pa3NMYHBIMU BEJIMYMHAMH, MCCIIEOBAaTh MOJYyYEHHbIE (QYHKIWU, CTPOUTH UX
rpaduku. Marepuan 3Toi coaep:KaTeIbHON JTUHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MAaTEMAaTHYECKHUX, TAK M MPHUKJIAJHBIX 3a/ad,
JOCTYIIHBIX 00ydYaromuMcs, TaKk KaK y HUX MOSBISETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CNOXHBIX (YHKLUMMA, OMpEeAeNsiTh HX HauOONbIIMNE W HAUMEHBIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUSI MaTeMaTHYECKUX MOJENEH peaJbHbIX CHUTYyalWu,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHHMH pacloO3HABAaTh IPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT 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 © €€ TPWIOKEHUN, OHU CBS3BIBAIOT pPa3HbIE MaTeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U MCIIOJIb30BaTh €0 JIJIsi BBIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IPU3HATH
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
OOyYaroIMXCsl, TTO3BOJISIET UM CTPOUTH CBOM PACCYKIICHUS Ha OCHOBE JIOTHYECKHX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIUPOBAHUS, KOTOPHIE MPHU3BAHbI
Ccroco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIENCH peanbHBIX
CUTYyallMi, WCCIACAOBAHMS DJTUX MOJENEH C TOMOIIBIO ammapaTra aireOpbl H
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETCHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBbI, ITOCKOJIBKY BECh MaTepualn
y4eOHOTr0 Kypca IIMPOKO HCIOJIb3YeTCs I PEeIIeHHs NMPUKIAAHBIX 3am1ad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHS TMPUKIAAHBIX 3a7ad
OpraHu3yeTcs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTo Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaJTU3a».

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUUHbIX OTpaciei 3HaHUM U PeabHOM )KU3HMU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpubOmmkEéHHBIC BBIYMCICHUS, TTPAaBHUIIa
OKpYTJICHUS, MPUKHUJKA U OLICHKA PE3yJIbTaTa BHIUYUCICHUMN.

Crenenpr C 1ensIM  HokazareneMm. buHom Hprorona. HMcnosib3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palnMoOHAJIBHBIM IOKa3aTeleM 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 M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIC YpaBHEHMSI M ypaBHEHUs-CleACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOIOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIBIMU
ko3 unmentamu. Teopema Buera.

[TpeoOpazoBaHms YHCIIOBBIX BRIpAXKEHUM, COACPIKAIIMX CTEIICHN U KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.

Jlorapupmuueckue ypaBHEHHUSI. OcHOBHBIE METO/IbI perieHus
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MATpUllbl 2X2, €ro TeOMETPUYECKUH CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MATPHI] U OTIPEIEITUTEIICH.

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

@OyHkuuu U rpadpuku

@®yHknus, crnocodbl 3agaHus (QyHknuu. B3anMHO o00patHble (QyHKIUU.
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. MaKCUMyMbl U1 MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

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

CrenenHast GyHKIMS ¢ HATypaldbHBIM U LENbIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

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

TpuroHomeTpuyeckass OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

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

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl IOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncno e. @opmyia ClI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrpeccUMy JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HemnpeppiBHbIe (GyHKIIMM W WX CBOWCTBA. TOYkHM paspbiBa. ACHMIITOTHI
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
buznyecKuil CMBICT MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOU K rpa@uKy (pyHKIHU.

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

MHoskecTBa M JIOTHKA

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

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

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa s pemeHus
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 cTeneHn u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHUs U HEPABEHCTBA

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

OTO6op  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHMM C  MOMOIIbIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

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

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 Pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YyIbTaTOB.

DOyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

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

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpuMmeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMII HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHs Mpolecca,
3aJIaHHOTO (HOPMYJIIOH Wi TpauKOM.

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

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

[TpumeHeHrne uHTerpajia A HaXOXKJIEHUS IUIOIMAJel MiIockux ¢Guryp u
00BEMOB T€OMETPUUECKHUX TEIL.

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



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WICHA  POCCHUHCKOro  0oOImecTBa,  MpEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) IaTPHMOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUM B JAPYrHX HayKax, TEXHOJIOTusAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTHKEHUM HAyKH M JEATENbHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuYHbIX BUJOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pPOBOE THUTAHHWE, COATAHCUPOBAHHBIA PEKUM 3aHITUU U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTreéMaTH4eCKoMy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHMAaHUE BJIUSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY’Karollel cpenpbl, IJIAaHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM MIesATEeNbHOCTH, JTaloB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBIIATh M XapaKTePHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIAcCU(UKAIUH,
OCHOBaHUS /7151 000OIICHHS U CPaBHEHHSI, KPUTEPUU MTPOBOAMMOIO aHANIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh W TPEOOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

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

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JECIyKTUBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHUH, YMO3aKITIOUSHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUECKIX YTBEPKIACHUI
(MpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyYMEHTAIMIO, PUBOIUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHus ydeOHOM 3amayd  (CpaBHUBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHpYIOIMIME  MOPOTHBOpEYHe,  MpolJeMmy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUeCKOTO 00BEKTa, SIBICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

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

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIpollecca, a TakKe BbIABUTATh
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(POPMALMIO U3 UCTOYHUKOB PA3IUYHBIX TUIOB, aHAJTU3HPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMyHbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSATEIIBHO
chOpMYITMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

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

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITEJIbHO BBIOMpaATh (opmar BBICTYIUIEHHS C YYETOM 3ajaad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

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 MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpollecca M pe3yibTaTa pelieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

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

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHUH YYEOHBIX 3ajay, MPUHUMATh 1€Jb COBMECTHOM
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNmNoBbIX Gopmax paboThl (00CykaeHUs, OOMEH MHEHHUI,
«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 PE3YJIbTATBI

K xonmy obOywenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MPEIMETHBIC PE3yJbTAaThl IO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJHO OIEpPUPOBaTh MOHATUSMU: pAaIlMOHANIbHOE YHCIO, OECKOHEYHas
nepuoanueckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXKECTBa
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIKEHHBIC BRIYMCIICHUS, TTPAaBUJIa OKPYTIICHUS, IPUKUIIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



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

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

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

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

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

YpaBHeHMs U HEPABEHCTBA:

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

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

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

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENh MATpUlbl 2 X 2 M €ro IEOMETPUYECKUN 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 IOMOINBIO MAaTpULl U ONPEACIUTENIEH,
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 BBIPAKEHHUI;

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



IPUMEHATH OCHOBHBIE TPUTOHOMETpUYECKUEe (HOPMYIIbI ISl TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

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

MOJICJIMPOBATh peajbHbIE CUTyallMd Ha S3bIKE aureOpbl, 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 (QYHKIUH, KOMHIO3UUUsA GQYHKIMM, Tpaduk ¢GyHKIWH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

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

CBOOOJHO ONEpUPOBaTh MOHATUSAMHU: YETHBIE W HEUYETHblE (DYHKIUHU,
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
HeIbIM TOKa3zareneM, rpapuk CcTeneHHOW (YHKUMM C HAaTypaJbHBIM M IIEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

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

CBOOOJHO ONEPUPOBATH MOHATUSMHU: TOKa3aTellbHas W JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OTpeJeieHre TPUTOHOMETPUYECKUX (PYHKIIMN YMCIIOBOTO apTyMEHTa;

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

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHSIMU: apuPMETHUYEeCKass M TeoOMEeTpUYecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



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

CBOOOJTHO OINEPUPOBATH MMOHATUSAMH: HENpPEpPbIBHbIE (YHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

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

CBOOOJTHO OIEpPUPOBATH TOHATUSAMH: TIEpBasi W BTOpas MPOU3BOJHbBIE
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

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:

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

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

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

K xonmy oOydyenus B 11 kiacce oOy4aromuics TOJYYHUT CIEAYIONIUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M LEJbIX YHUCEN, HUCIOJIb30BaTh MPU3HAKU ACIUMOCTU
uenbix yucen, HOJl 1 HOK HaTypasibHBIX 4Mcen sl pelIeHus 3a1a4, IPUMEHSTh
anroput™m EBkina;

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

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

YpaBHeHMs U HEPABECHCTBA:



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

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

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

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

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

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

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

DYyHKIUHN U TPAPUKHU:

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

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

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

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

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



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

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

UMETh MpEJCTaBIIEHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUN Ha TpUMEpE
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHOXECTBO 1€CTBUTEIIbHBIX YUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmudeckue ypaBHeHUS
5 Tpuronomerpruyeckue BoIpaXXeHUs U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHH 10
HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AT 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpaI 12 1
3 I'padviku TPUrOHOMETPUUYECKUX (PYHKIIHIA. 14 1
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHBIE U 24 1
norapuMUUEcKre HEPaBEHCTBA
KomriekcHbie ncia 10
HarypanbHble u nensie yucna 10
CucTeMBbl paroHaTBHBIX, HPPANUOHATEHBIX
7 MIOKa3aTeIbHBIX U JOrapu(PMUUECKUX 12 1
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIlUs 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







ITOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Bcer
0

KonTpoabu
ble paboThI

Jara
U3y4eH
us

mno
IIAHY

Jara
U3y4eH
U

no

pakry

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibH
ble pecypchl

[[MHoxecTBO,
oTepalyy Hajl
MHO>KECTBaMM U UX
CBOMCTBa

JwnarpamMmsl
Ditnepa-Benna
[Ipumenenue
TEOPETHKO-
MHOKECTBEHHOT'O
amnapara Juis
pemenus 3aaa4d

PanmonanbHbIe
Yypcaa.
OOBIKHOBEHHEIE U
JECATUYHBIC TPOOH,
MIPOLICHTHI,
OECKOHEUHBIE
MEePUOIUYECKHE
npodu

PanuyonanbHnie
YqHpCiIa.
OOBIKHOBEHHEIE U
JECATUYHBIC TPOOH,
MPOLIEHTHI,
OCCKOHCYHBIC
NePUOANYECKUE
npodu
IIpumeneHne
npobeit u
MIPOLIEHTOB ISt
pelieHus
MPUKJIATHBIX 33724

IIpumeHeHue
npobeit u




MIPOLICHTOB JIJISt
perieHus
MPUKJIAHBIX 33]1a4

JleficTBUTENIbHBIC
qHpcla.
PanmonansHbie U
HUppaIMOHATILHBIE
qpcia

Apudmernueckue
OIIepaIH C
JCWCTBUTEIILHBIMH
YHCITaMU

10

Monyns
JNEUCTBUTEILHOTO
YHCJIa B €ro
CBOMCTBa

11

[TpubnmxEnnbie
BBIYHCIICHHUS,
MpaBHIIa
OKpYTJICHUS,
MPUKUIKA U OLICHKA
pe3yJibrara
BBIYUCIICHUI

12

13

14

OCHOBHBIE METOIBI
pENICHHS [IETTBIX ’
JIpOoOHO-
parroHaIbHBIX
YpaBHEHUU U
HEPABEHCTB

OCHOBHBIE METO/IbI
peIIeHus HEeNbIX U
JIpOOHO-
paroHaIbHBIX
YpaBHEHUU U
HEPABCHCTB

OCHOBHBIC METOJIBI
PCILICHHUS TEJTBIX U
JIpOOHO-
PaIMOHATTLHBIX
yYpaBHEHUU U
HEPABCHCTB

15

MHuorouieHs! oT




16

17

OJHOM EPEMEHHOM.
Jenenue
MHOTrO4JICHa Ha
MHOTOYJIEH C
ocratkoM. Teopema
bezy

MHOro4JIeHEI ¢
IIEIBIMH
koa(urmeHTamu.
Teopema Buera
Pemenue cuctem
JIMHEMHBIX
YpaBHEHUU

18

Pemenue cucrem
JIMHENHBIX
YpaBHEHUU

19

20

21

22

Marpuna cuctemsl
JIMHEVUHBIX
YpaBHEHUM.
Onpenenurens
MaTpHULBI 2X2, €ro
reOMETPUYECKUI
CMBICJI U CBOWCTBA;
BBIYHCIIEHUE €T0
3HAYCHUS

Onpenenurens
MaTpHULBI 2X2, €ro
reOMETPUYECKUI
CMBICII M CBOMCTBA;
BBIUHCJIEHHUE €r0
3HAYEHUS

IIpumeHeHue
ONPEACIUTENS JJISt
PELICHUS CUCTEMBI
JIMHEMHBIX
ypaBHEHUU

Pemenune
MPUKJIAHBIX 33]1a4
C IOMOIIILIO
CHCTEMBI JIMHECHHBIX
ypaBHEHUU

23

Pemenue




24

25

MPUKIAIHBIX 3a7a4
C TIOMOIIIbIO
CUCTEMBbI JINHEHHBIX
ypaBHEHUH

Konrtponbnas
pabora:
"ParroHaabHEIE
ypaBHEHUS U
HEpPaBEHCTBA.
CucreMsbl
JIMHEHHBIX
ypaBHEeHUI"

DyHKIMSA, CIIOCOObI
3aJaHusl QYHKIMH.
B3aumHo oOpaTHbIE

byHKINN.
Kommo3umnusa

byHKIUI

26

27

I'paduk pyHkuUM.
DleMeHTapHbIe
npeoOpa3oBaHUs
rpagukoB QpyHKITHI
OO6nacThb
ompeseNneHus: u
MHOKECTBO
3HAYCHUU
¢byuknun. Hynu
(GYHKIIIH.
IIpomexkyTKH 3HAK
ITOCTOSIHCTBA

28

29

YeEtHrie U
HEYETHEIE

GyHKIHIH.
[Iepnonnueckue

byHKINN.
[IpomexyTku
MOHOTOHHOCTH
byHKIUA
MakcuMyMmsl 1
MUHUMYMBbI

byHKIMN.
HanbGonsmee n




HaVMEHBIIICe
3HauYeHHUE (PyHKITMH
Ha MMPOMEKYTKE

30

JIuneiinas,
KBaJIpaTHYHAs U
JIpOOHO-JIMHEHHAS

byHKIUHA

31

DJIleMeHTapHOe
UCCIIEIOBaHUE U
MOCTPOCHHE
rpauKOB ATUX

byHKIMI

32

DleMeHTapHOe
UCCIICIOBaHHUE U
MOCTPOCHHE
rpauKOB ATUX

byHKIMiI

33

CrereHs ¢ UeIbIM
[IOKa3aTelIeM.
bunom HeroroHa

34

35

CrerneHs ¢ 1eJIbIM
MOKa3aTeJIeM.
bunom HeroTona
CreneHHas
byHKLUSA C
HATYpaJIbHBIM H
LIEJIBIM
moka3arenem. E€
cBOiicTBa U rpaduk

36

KonTtponbHas
pabora:
"CremnenHas
¢bynkmus. Eé
CBOMCTBA U
rpacduk"

37

Apudmernueckuii
KOPEHb
HaTypaJbHOU
CTCIICHH U €r0
CBOMCTBA

38

Apudmernaeckuit
KOpEHb




HaTypajibHOU
CTEMEeHH U ero
CBOICTBA

39

[IpeobpazoBanus
YHUCIIOBBIX
BBIPAXKCHHUI,
coJieprKalnx
CTEMEeHU U KOPHU

40

[IpeobpazoBanus
YHUCIIOBBIX
BBIPAKEHHUI,
CoJIeprKaIInx
CTETNEeHH U KOPHU

41

[IpeobpazoBanus
YHUCIIOBBIX
BBIPAKEHHUI,
CoJIeprKaIInX
CTEMEeHH U KOPHU

42

43

44

45

HppaunonaibHbie
ypaBHEHUS.
OCHOBHBIE METO/IbI
perieHus
MPPALMOHATIBHBIX
yYpaBHEHUU

HppaunonaibHbie
YpaBHEHHUS.
OCHOBHBIC METOJIBI
peleHus
UPpaAIMOHATIBHBIX
ypaBHEHUU

UppannonanbHbie
YpaBHEHHUS.
OCHOBHBIE METO/IBI
peleHus
UPPAITUOHATEHBIX
ypaBHEHUU

PaBHOCHIBHBIE
Mepexoasbl B
pelIeHn
HMppaloOHAIbHBIX
ypaBHEHUU

46

PaBHOCHUIBHEIE




47

48

49

50

Mepexo/ibl B
pelieHun
UpPpaALMOHATIBHBIX
ypaBHEHUH

PaBHOCUIIBHEIC
nepexo/bl B
peueHumn
HMppaloOHaAIbHBIX
ypaBHEHUH

PaBHOCUIIBHEIC
nepexo/bl B
peuieHumn
HMppaloHaIbHBIX
YpaBHEHUU

CgoiicTBa u rpadux
KOpHsI N-01
CTEMEeHH KaK
byHKIIMM 00paTHOM
CTETEHH C
HATypaJIbHBIM
nokasaresieM

CgoiicTBa u rpaduk
KOpH: N-0H
CTETIEHU KaK
¢byHKIIUM 00paTHOM
CTETEeHHU C
HATYpaJIbHBIM
HoKa3areneM

51

KonTtponbHas
pabora: "CgoiicTBa
U rpaduK KOpHs N-
O CTENeHH.
HppannoHnanbHbie
ypaBHeHHUA"

52

CreneHs ¢
palMoOHaTbHBIM
MokazarejieM U e€
CBOMCTBa

53

CreneHsb ¢
paloHaTbHBIM
MmokazarejieM U e€
CBOMCTBa




54

55

CreneHb ¢
palMOHAIBHBIM
MokazarejieM U e€
CBOMCTBaA

ITokazarenbpHas

byHKIHSA, €8
CBOWCTBA U TpaduK

56

Hcnons3oBanue
rpaduka GyHKIUU
JUTSL PEeLICHUS
YpaBHEHUN

57

Hcnonb3oBanue
rpaduka GyHKIUU
JUTSL peIeHUs
ypaBHEHU I

58

IIokazarenpHBIC
ypaBHEHUS.
OCHOBHBIE METOIBI
peteHus
IMOKAa3aTeJIbHBIX
ypaBHEHUHU

59

IlokazarenpHEIC
ypaBHEHUS.
OCHOBHBIE METOIBI
peteHus
IMoKa3aTeJIbHBIX
yYpaBHEHUU

60

ITokazarenpHEIC
YpaBHEHUS.
OCHOBHBIE METO/IBI
perieHus
IMoKa3aTeJIbHBIX
YpaBHEHUNU

61

KoHTtponbHas
pabora:
"IlokazaTenbHas
byHKIMS.
[loka3arenbHble
ypaBHEHUS"

62

Jlorapudm umcna.
CaoiicTBa
Jorapudpma




63

Jlorapudm yucina.
CaoiicTBa
norapupma

64

Jlorapudwm yucna.
CaoiicTBa
norapudma

65

66

67

68

69

Jecsituunnle u
HaTypaJbHbIC
J0rapupMbl

JlecaTU4YHBIE U
HaTypaJbHbIE
J0TapupMbl

IIpeoOpazoBanue
BBIPAKEHHUI,
CoJIeprKaIInX
J0TapupMbl
[IpeoOpazoBanue
BBIPAKECHHUI,
coJiepKaIIX
Jorapupmbl
[IpeobpaszoBanue
BBIPAKECHUH,
coJiepKalInX
Jorapupmbl

70

Jlorapudpmuueckas

byHK1M, €€
CBOMCTBA U rpaduK

71

72

73

Jlorapudpmuueckas
byHKIHS, €8
CBOMCTBA U TpaduK
Hcnonbp3oBanue
rpaduka QyHKIUN
JUISL pELIECHUS
ypaBHEHUU
Hcnonbp3oBanue
rpaduka QyHKIMHA
JUISL pELIECHUS
ypaBHEHUU

74

Jlorapugmuueckue
YpaBHEHHUS.
OCHOBHBIE METOBI




peleHus
JorapupMUUEecKux
ypaBHEHUH

75

76

77

78

79

80

81

Jlorapudmmueckue
YpaBHCHHS.
OCHOBHBIE METOJIbI
peleHus
JorapupMUUEecKux
ypaBHEHUH

Jlorapudmmueckue
YpaBHEHHUS.
OcHOBHBIE METOJIbI
peleHus
JorapupMUUEcKux
ypaBHEHU I

PaBHOCHIBHBIE
nepexo/bl B
peuieHumn
Jorapu(MUIECKUX
ypaBHEHUU

PaBHOCHIBHBIE
[epexo/bl B
peleHnn
norapuGpMUUECKUX
ypaBHEHUU

KonTponbHas
pabora:
"Jlorapudmuyeckast
byHKIHS.
Jlorapudpmuaeckue
ypaBHeHuUA"
Cunyc, Kocunyc,
TaHT€HC U
KOTaHT€HC

YK CIIOBOTO
apryMeHTa

Cunyc, KocuHyc,
TaHT'€HC U
KOTAHI'€HC

YK CIIOBOTO
apryMeHTa

82

Apkcunyc,




83

84

85

aApKKOCHHYC U
apKTaHI'€HC

YK CIIOBOTO
apryMeHTa
Apkcunyc,
apKKOCUHYC U
apKTaHT'€HC

YK CIIOBOTO
apryMeHTa
Tpuronomerpuueck
ast OKPYXXHOCTb,
olpeieneHue
TPUTOHOMETPUYECK
ux QpyHKUIUN
YHCIIOBOTO
aprymeHra
Tpuronomerpuueck
ast OKPYXKHOCTb,
olpeieneHue
TPUTOHOMETPHUUECK
X QyHKIUN
YHCIIOBOTO
aprymeHra

86

87

88

OcHoBHbIE
TPUTOHOMETPHYECK
ue popMyJibl
OcHoBHbIE
TPUTOHOMETPUUYECK
ue Gpopmysl
OcHoBHbIE
TPUTOHOMETPUYECK
ue Gpopmysl

89

OcHOBHBIE
TPUTOHOMETPHUYECK
ue Gpopmysl

90

91

[Tpeobpa3zoBanue
TPUTOHOMETPHUYECK
WX BBIPAKEHUN
[IpeobpazoBanue
TPUTOHOMETPUYECK
WX BBIpAXKEHUN




92

[IpeoOpazoBanue
TPUTOHOMETPHUECK
MX BbIpaXXEHUN

93

[IpeobpazoBanue
TPUTOHOMETPHYIECK
UX BbIpaXKEHUM

94

95

96

97

Pemenne
TPUTOHOMETPUYECK
UX YpaBHEHUU
Pemenue

TPUTOHOMETPHUYECK
WX YPaBHEHHUU

Pemenue
TPUTOHOMETPHUYECK
UX YpaBHEHUU

Pemenue

TPUTOHOMETPUYECK
UX YpaBHEHUU

98

Pemenne
TPUTOHOMETPUYECK
WX YpaBHEHHUU

99

100

101

102

Pewenne
TPUTOHOMETPUYECK
WX YpaBHEHHUU

Pewenne
TPUTOHOMETPUYECK
UX YpaBHEHUMU

KonTponbHas
pabora:
"TpuronomeTrpuyec
KHE BBIPAXKECHUS U
TPUTOHOMETPHUUECK
ve ypaBHeHuUs"

ITocienoBaTenbpHOC
TH, CIIOCOOBI
3aJaHus
MOCJIEIOBATEIFHOCT
ei. Metox
MaTeMaTH4eCKOM
WHIYKITUW

103

MoHoTOHHEIE U




104

OTrpaHHYCHHBIC

[TOCIE0BATEILHOCT
u. Mcropus ananusa
OECKOHEUYHO MAaJIbIX

Apudmernueckas
nporpeccus

105

106

107

108

109

110

111

112

I'eomerpuueckas
Iporpeccust

beckoneuHo
yObIBaromias
reoMeTpuyecKas
porpeccust

Cymma 6ecCKOHEYHO
yObIBaromIeit
FCOMETPHYCCKOM
IPOTPECCUU

JIuHeHbIi 1
SKCIIOHEHITAIbHBIH
poct. Yucio e.
dopmyna CI0KHBIX
MIPOIICHTOB

JInHeWHbIl n
SKCIIOHEHIUATbHBIN
poct. Hucio e.
dopmyiia CIOKHBIX
MPOLEHTOB

Hcnons3oBanue
IIPOrPECCUu s
pEILIEeHNUs PEAIbHBIX
3a/1a4 MPUKIATHOTO
xapakrepa
KonTponbHas
pabora:
"ITocnenoBarenbHO
CTH U nporpeccun”

HenpepsiBHbIE

GYHKIINHT U UX
CBOMCTBA

113

Touxka pa3pbiBa.
AcHuMIITOTEI

rpa¢ukoB QpyHKITHI




114

CgoiicTBa GyHKIIHHA
HETPEPHIBHBIX Ha
OTpe3Ke

115

CgoiicTBa (yHKIMH
HETPEPHIBHBIX Ha
OTpe3Ke

116

117

118

119

120

121

Metox UHTEPBAIOB
JUISL pELICHUS
HEPABEHCTB

Mertox nHTEPBAIOB
JUISL pELIEHUs
HEpPABEHCTB

Meton HHTCPBAJIOB
JJIA pCHICHUA
HCPABCHCTB

[IpumeHenne
CBOMCTB
HETPEPBIBHBIX
byHKIMH 115
pelIeHus 3a1a4y
[IpumeHenne
CBOICTB
HEIPEPBIBHBIX
byHKIMH 115
pelIeHus 3a1a4y
IIepBas u BTOpas
MIPOU3BOIHBIE

byHKIIUN

122

Onpenenenne,
reOMETPUYECKUI
CMBICII
IIPOU3BOJHOM

123

124

Onpenenenne,
buznyecKuit CMbICT
IIPOU3BOJHOM

YpaBHeHue
KacaTelbHOM K

rpaduxy GyHKINN

125

YpaBHeHue
KacaTeJabHOM K

rpaduKy QyHKIHHA




126

[IpousBognbie
3JIEMEHTAPHBIX

byHKIHHA

127

[IpounsBoaHbIe
AJIIEMEHTaPHBIX

byHKIMHA

128

IIpownsBoaHas
CYMMBI,
MIPOU3BECHHUS,
YJacTHOTO U
KOMIIO3UIINH

byHKIMI

129

IIpownsBoaHas
CYMMBI,
MIPOU3BEICHHUS,
YaCTHOTO U
KOMIIO3UIINH

byHKIMiI

130

131

IIpownsBoaHas
CYMMBHI,
MIPOU3BE/ICHNUS,
YaCTHOTO U
KOMIIO3UIIMH
byHKIMI
Kontponbnas
pabora:
"IIpousBogHas"

132

IToBTOpEHME,
00001IeHHE,
cucTeMaTu3aIus
3HaHUIM:
"VpaBHenus"

133

[ToBTOpEHME,
00001IeHHE,
CHCTEMAaTHU3allHs
3HAHUM:
"OyHkuun"

134

Hrorosas
KOHTPOJIbHAS
pabora

135

Hrorosas
KOHTPOJIbHAS




pabora
IToBTOpEHwue,
136 000011IEeHME, 1
CHCTEeMaTH3aIUs
3HAHUU
OBILEE KOJIMYECTBO
YACOBIIO 136 10

[TPOTPAMME




11 KITACC

N KosmyecTBo yacos HMara HMara DJIEKTPOHHbBIE
°

n/  Tema ypoka Bce Kontpoabu
I ro ble padoThbI

u3y4eH  HM3y4YeH = nudpoBbIie

us us o0pa3oBareJib
no no Hble pecypchbl
IJIAHY pakrty

[IpumeHenue
IIPOU3BOJHOM K
UCCIIEJOBAHUIO
byHKIMA Ha
MOHOTOHHOCTb U
JKCTPEMYMBI

[Ipumenenne
MIPOU3BOAHOM K
HCCIIEA0BAHUIO
byHKIMI HA
MOHOTOHHOCTbH U
HKCTPEMYMBI

[Ipumenenue
MPOU3BOAHOM K
UCCJIE0BAHUIO
byHKIMI HA
MOHOTOHHOCTh U
HKCTPEMYMBI

IIpumeHeHue
IIPOU3BOJHOM K
UCCIIE0BAHUIO
byHKIMA HA
MOHOTOHHOCTb U
KCTPEMYMBI

IIpumeHeHune
IIPOU3BOJHOM K
HCCIIEJOBAHUIO
byHKIIMA HA
MOHOTOHHOCTb U
3KCTPEMYMBI

IIpumeHeHue
IIPOU3BOJHON K
HCCIIEJOBAHUIO
byHKIMA HA
MOHOTOHHOCTb U

KCTPEMYMBI




Haxoxnenue
HanOOJIBIIEr0 U
HaMMEHBIIIETO
3HAYCHUS
HEMPEpPhIBHOU
byHKIMHA HA
OTpE3Ke
Haxoxnenue
HauOOJIBIIEr0 U
HAaUMEHBIIIETO
3HAYECHUS
HEeTPEepPhIBHOU
GyHKIIUY HA
OTpEe3Ke
Haxoxnenue
HauOOJIBIIIETO U
HAaUMEHBILIETO
3HAYCHUS
HEIPEPBIBHON

GyHKIIUY Ha
OTpe3Ke

10

Haxoxnaenue
HAuOOJIBIIErO U
HAUMEHBIIIETO
3HAYCHUS
HEIPEPBIBHON

byHKIIUN Ha
OTpe3Ke

11

12

Haxoxnenme
HauOO0JIbIIErO U
HAaUMEHbILIETO
3HAYEHUs
HEIPEPBIBHOU
GyHKIIUY Ha
OTpE3Ke
Haxoxnenme
HauOOJIBIIEr0 U
HAaUMEHBILIETO
3HAYEHUs
HEIPEPBIBHOU

byHKIIMHA HA
OTpe3Ke




13

14

15

[IpumeHenue
MPOU3BOAHOM IS
HAaXO0KJICHUs
HaWJIy4ylIero
peuieHus B
MPUKIIATHBIX
3a/1ayax

[IpumeHenue
IIPOU3BOTHON JUIs
HaXO0XJICHUS
HAWIy4IlIero
pelIeHus B
IIPUKJIIAHBIX
3azaqyax

[Ipumenenue
HPOU3BOIHON ISt
olpeieeHus
CKOpPOCTH H
YCKOPEHUs
npoiiecca,
3aJJaHHOTO
bopmyoi unu
rpaduKom

16

17

[IpumeHeHne
MPOU3BOAHON IS
onpeeeHus
CKOPOCTH U
YCKOpEHUs
npoiiecca,
3aJJaHHOTO
bopmynoit umm
rpaduxom
Kommnozumus
byHKIII

18

Kommo3umus
byHKINMA

19

20

Komnozunus
byHKIMMA
I'eomeTrpuueckue
o0pa3bl
YpaBHEHUH Ha
KOOPJAMHATHOU




21

22

23

24

25

IIJIOCKOCTH

I'eomeTpuyeckue
00pa3sbl
ypaBHEHUU HA
KOOPJHMHATHOU
IJIOCKOCTH

KonTponbshas
pabora:
"UccnenoBanue
byHKIMi C
MTOMOILBIO
IPOU3BOIHON"

ITepBooOpaznasl,
OCHOBHOE
CBOMCTBO
epBOOOPA3HBIX

ITepBooOpazubie
3JIeMEHTapHBIX
byHKIHIA.
[IpaBuiia
HaXOXKJICHHUS
epBOOOPA3HBIX

[TepBooOpazHble
3IIEMEHTAPHBIX
GyHKIHIA.
[IpaBuiia
HaXOXKJICHUS
NepBOOOPA3HBIX

26

27

HuTrerpai.
I'eomerpuueckuit
CMBICJI UHTETpaJia

Brrunciaenue
ONPEAEIEHHOTO
WHTEerpaja mo
dbopmyie
Hrerotona-
JletiOHMIIa

28

Brraucnenue
OIPEIEIIEHHOTO
WHTEerpaja mo
dbopmyie
Hrrotona-




29

30

31

32

33

34

35

36

37

JleliOuuLa

[Ipumenenue
UHTErpana s
HAaXO0XKJICHUS
IJI0IAAe
TUTOCKHUX QUTYP
[Ipumenenue
UHTErpajna s
HAaXO0XJICHUS
00BEMOB
FEOMETPUUYECKUX
TeN

[Tpumepsl
peuieHnit

g depeHraiba
bIX YPaBHEHUHN
[Tpumepsl
penieHuit
nuddepeHIraIbH
bIX YPaBHEHUHN
Maremaruueckoe
MOJIEJTMPOBAaHUE
peabHBIX
IIPOLIECCOB C
MOMOIIbIO
nuddepeHnmranba
BIX YPaBHEHUH
KonTponbHas
pabora:
"IlepBoobOpazHas
u uHTerpan”
Tpuronomerpuue
cKue QpyHKIUH,
WX CBOICTBa U
rpaduxu
Tpuronomerpuue
CKue (QpyHKIUH,
MX CBOWCTBA U
rpaduxu
Tpuronomerpuue

CKue (QyHKIUH,
UX CBOMCTBA U




38

39

40

41

rpaduku
Tpuronomerpuye
cKkHe (QyHKITUH,
UX CBOICTBA U
rpaduku
Tpuronomerpuye
cKkHe (QyHKITUH,
UX CBOICTBa U
rpaduku

OTt60p KopHEH
TPUTOHOMETpHYE
CKHMX ypaBHEHUH
C TIOMOIIIbIO
TPUTOHOMETpHYE
CKOH
OKPY>KHOCTH

OTt60p KOpHE
TPUTOHOMETpUYE
CKHMX ypaBHEHUH
C TIOMOIIIbIO
TPUTOHOMETPHYE
CKOH
OKPYXHOCTHU

42

OTt60p KOpHEH
TPUTOHOMETPHYE
CKHMX ypaBHEHUH
C TIOMOIIIbIO
TPUTOHOMETPHYE
CKOU
OKPYKHOCTH

43

44

OT160p KOpHEH
TPUTOHOMETPHUYE
CKHMX YpaBHEHUH
C IOMOLIBIO
TPUTOHOMETPHUYE
CKOHU
OKPY>KHOCTH
Pewenne
TPUTOHOMETPHUYE
CKHMX HEPaBEHCTB

45

Pemenne
TPUTOHOMETPUYE




46

47

CKHX HCPABCHCTB

Pentenue
TPUTOHOMETPHUYE
CKHX HEPaBEHCTB

Pemenue

TPUTOHOMETpHYE
CKHUX HEpaBEHCTB

48

49

50

51

Konrtponbnas
pabora:
"I"paduxu
TPUTOHOMETpHYE
CKUX (PYHKIIHH.
Tpuronomerpuue
CKHUe
HepaBeHcTBa"

OCHOBHBIE
METO/Ibl PEIICHHS
MOKa3aTeJIbHbBIX
HEPaBEHCTB

OCHOBHBIE
METO/Ibl PEIICHHS
IMoKa3aTeJIbHBIX
HEPaBEHCTB

OcHOBHBIE
METO/IbI PEIICHUS
MMOKa3aTeIbHBIX
HEPABEHCTB

52

OcHOBHBIE
METOAbI peHIeHI/ISI
MMOKa3aTeJIbHBIX
HEPABEHCTB

53

OcHOBHEBIE
MCTO/bI pCUHICHUA
norapuMUIeCKu
X HEpaBEHCTB

54

OcHOBHEBIE
MCTO/JbI pCUICHUA
norapuMUIeCKu
X HEPaBEHCTB

55

OcHOBHBIE
MCTOJbI pCUICHUA
JorapuMUIEeCKH




56

57

58

X HEPABEHCTB

OCHOBHBIE
METO/IbI PeIICHUs
Jorapu(MUIECKH
X HEpaBEHCTB

OcCHOBHBIE
METO/Ibl PEIICHUS
HUPpALMOHATILHBIX
HEPaBEHCTB

OcHOBHBIE
METO/IbI PCIICHUS
UPPAIIOHATIBHBIX
HEPABCHCTB

59

OcHOBHBIE
METO/IbI PCIICHUS
UPPAIIOHATIBHBIX
HEPABEHCTB

60

OcHOBHBIE
METOAbI pemeHI/m
UPPAIIOHATIBHBIX
HEPABEHCTB

61

I'paduueckue
METO/Ibl PeIIeHUs
UPpaLMOHATIbHBIX
yYpaBHEHUNU

62

I'padmnueckue
METO/Ibl PeIIeHUs
UPpaLMOHATIbHBIX
ypaBHEHUU

63

64

65

66

I'paduueckue
METO/IBI peIIeHUS
MOKa3aTeIbHBIX
ypaBHEHUU

I'paduueckue
METO/bI peIIeHUs
MOKa3aTeIbHBIX
HEPaBEHCTB
I'paduueckue
METO/bI peIIeHUs
norapuMUIeCKu

X YpaBHEHHI

I'paduueckue




MCTObI pCUHICHUA
norapudmmuuecku
X HEPABEHCTB

67

68

69

70

71

72

I'padpuaeckue
METO/IbI PEIICHUS
norapudmmuuecku
X HEpaBEHCTB

I'padpuaeckue
METO/IbI PeIICHUS
MOKA3aTebHBIX U
norapumuuecku
X YpaBHEHHI

I'padpuueckue
METO/IbI PEIICHUS
MOKA3aTeIbHBIX U
norapuMudecKu
X YpaBHEHHI

I'padpuaeckue
METO/IbI PEIICHUS
MOKA3aTeIbHBIX U
norapuMuuecKu
X HEPaBEHCTB

I'paduueckue
METOJIBI peIIeHUS
MOKa3aTeIbHBIX U
norapuMUIecKu
X HEPABEHCTB

KonTponbHas
pabora:
"UppanmoHaabHBbI
e, IoKa3aTeNbHbIe
u
norapuMUIeCKu
€ HepaBeHCTBa"

73

Kommiekchsie
YHcla.
Anrebpanueckas
u
TPUTOHOMETpUYE
cKasi popMbI
3arncu
KOMILIEKCHOTO




74

qucia

KommuekcHsbie
YHCla.
Anrebpanyeckas
u
TPUTOHOMETPHYE
cKkasi popMbI
3amnucH
KOMILIEKCHOTO
yucna

75

Apudmernuecku
€ OIepaIu ¢
KOMILJIEKCHBIMHU
YHCITaMU

76

Apudmernaeckn
€ OIepaIuu ¢
KOMILJIEKCHBIMHU
YHCIIaMH

7

N3o0pakeHue
KOMILJIEKCHBIX
qrcen Ha
KOOPJIMHATHOU
TUTOCKOCTH

78

N3o6paxkenue
KOMIIJIEKCHBIX
4HCell Ha
KOOPJIMHATHOU
IUIOCKOCTH

79

dopmyna
Myaspa. Kopaun
N-0¥ CTENEHU U3
KOMIIJIEKCHOTO
yucia

80

dopmyna
Myaspa. Kopaun
N-0O¥i CTENEHU U3
KOMIIJIEKCHOTO
qucia

81

IIpumeneHne
KOMIIJIEKCHBIX
YHUCEeIl I
pelieHns




bU3HYECKUX U
FCOMETPHUYUCCKUX
3a7a4

82

83

84

KonTponbhas
pabora:
"KommiekcHbie
yuciaa

Harypanbhbie u
LEJIbIEe YUCIIA
Harypanbnbie u
LeJIbIe YUCIIa

85

[Ipumenenne
IIPU3HAKOB
JEIAMOCTH
LIEJIBIX YUCEIl

86

[Ipumenenne
IIPU3HAKOB
JEIAMOCTH
LIEJIbIX YU CEI

87

[Ipumenenue
MPU3HAKOB
JEITUMOCTH
LEJIbIX YHCEIL:
HOJI n» HOK

88

IIpumeHeHune
IIPU3HAKOB
JEJIMUMOCTH
LEJIBIX YUCEIL:
HO/l u HOK

89

IIpumeHeHune
IIPU3HAKOB
JEIMMOCTH
LEJIBIX YUCEIL:
OCTaTKH 110
MOJLYJIIO

90

IIpumeneHne
IIPU3HAKOB
JEIMMOCTH
LEJIBIX YUCEIL:
OCTaTKH 110
MOJLYJIIO

91

[Ipumenenue




92

MIPU3HAKOB
JIEIMMOCTH
LICNIBIX YHUCEI:
AITOPUTM
Esxnnna mist
peIIeHUs 3a/1a4 B
LIEJIBIX YHCIIaX

Konrtponbnas

pabora: "Teopus
HEeNBIX yucen"

93

94

95

96

Cucrema u
COBOKYITHOCTh
YpaBHEHUM.
PaBHOCHIBHBIE
CHCTEMBI B
CHCTEMBI-
CIIEACTBUS

Cucrema u
COBOKYITHOCTb
YpaBHEHUH.
PaBHOCHIBHBIE
CHCTEMBI B
CHCTEMBI-
CIIEACTBUS

OcHOBHbIE
METO/IbI PEILIECHUS
CHCTEM U
COBOKYITHOCTEMN
panroOHAIBHBIX
ypaBHEHU U

OcHOBHbIE
METO/IbI PEIICHUS
CHUCTEM U
COBOKYITHOCTEMN
HppalMOHAIbHBIX
ypaBHEHUU

97

OcHoBHbIE
METO/IbI PEIICHHS
CUCTEM U
COBOKYITHOCTEHN
MOKa3aTeNIbHbBIX
yYpaBHEHUU




98

OcHoBHbIE
METO/Ibl PEIICHUS
CHUCTEM U
COBOKYITHOCTEM
MOKa3aTeJIbHbBIX
ypaBHEHUH

99

100

101

102

OcHoBHbIE
METO/TbI PEIICHUS
CUCTEM U
COBOKYITHOCTEM
Jorapu(MUIECKH
X YpaBHEHUI

OcHoBHbIE
METO/Ibl PEILICHUS
CUCTEM U
COBOKYITHOCTEH
JorapupMHUECKU
X YpaBHEHHI

[Ipumenenue
CUCTEM K
PELICHUIO
MaTEMaTHYECKHUX
3a/1a4 ¥ 3a]1a4 U3
Ppa3JInYHBIX
oOrnactell HayKu
U peaIbHOU
KU3HU,
MHTEPIIPETALINS
MOJIy4YEHHBIX
pe3ynbTaToOB

[IpumeHeHne
CUCTEM K
PEILIEHNUIO
MaTeMaTHYECKUX
3a/1a4 ¥ 3a/1a4 U3
Pa3IUYHBIX
oOrnactel HayKu
U peaIbHOU
KU3HHU,
UHTEpIIpeTalus
MOJIy4YEHHBIX
pE3yJIBTaTOB

103

[Ipumenenue




104

HEPABEHCTB K
peleHuo
MaTEeMaTHYECKHUX
3aJa4 U 3a7a4 U3
pa3IMYHBIX
obyacTelt HayKu
U peajgbHOU
KU3HH,
WHTEPIIPETALNS
MOJTyYEHHBIX
pe3yabTaToB

KonTponbhas
pabora:
"Cucrtemsl
palMOHAJIbHBIX,
MPpALMOHATBHBIX
MIOKAa3aTeNbHbIX U
norapudmuyuecku
X ypaBHEHHI1"

105

Panuvonanbanie
YpaBHEHHUS C
rapaMeTpaMmu

106

107

108

109

PanuyonanbHnie
HEpPABEHCTBA C
napaMeTpamu

PanmonanbHbIe
CHCTEMEI C
napaMeTpamu

HppauroHaibHbI
€ ypaBHEHMUH,
HEPaBEHCTBA C
napaMeTpamu
HppauroHanbHbI
€ CHCTEMBI C
napaMeTpamu

110

IToka3aTennHEIC
ypaBHEHUH,
HEpaBEHCTBA C
napameTpamu

111

IToka3arenbHbie
CHUCTCEMBI C
napameTpamMu




112

Jlorapugmuuecku
€ YpaBHEHUS,
HEPaBEHCTBA C
napaMeTpamu

113

114

115

116

Jlorapugmuuecku
€ CHUCTEMBI C
napameTpamu

Tpuronomerpuye
CKH€ ypaBHEHUS C
napameTpamu

Tpuronomerpuue
CKHe
HEPaBEHCTBA C
napaMeTpamu
Tpuronomerpuue
CKHE CUCTEMBI C
napaMeTpamu

117

118

IToctpoenue u
HCCIIEIOBAHNE
MaTEMaTHYECKUX
MoJeen
peabHBIX
CUTyaluu ¢
ITOMOIIIBIO
YpaBHEHUH ¢
rapameTpamu

ITocTpoenue u
HCCIIEIOBAHUE
MaTeMaTUYECKUX
Mozenen
peaTbHBIX
CUTYalHil C
MTOMOIIBIO
CHUCTEM
YpaBHEHUN ¢
napameTpamu

119

[Toctpoenue u
UCCIIEJOBaHHE
MaTeMaTUYECKHX
Mozeen
peanbHBIX
CUTyaluu ¢




IIOMOUIBIO
CUCTEM
YpaBHEHUH ¢
napaMeTpamu

120

121

122

123

Konrtponbnas
pabora: "3anauun
¢ nmapameTpamu”

[ToBTOpEHME,
0000111eHHE,
cUCTEeMaTU3aIus
3HaHMI:
"VpaBuenus"

[ToBTOpEHHE,
0000111eHHE,
cHUCTEMaTH3aIus
3HaHMI:
"VpaBHenus"

[ToBTOpEHHE,
0000111eHHE,
cHUCTEMaTH3aIus
3HaHMI:
"VpaBHeHHUS.
Cucremsl
ypaBHeHHH"

124

IToBTOpEHME,
o0o01Ienue,
CUCTEMAaTH3aLHs
3HaHUM:
"HepaBencrsa"

125

IToBTOpEHME,
o0oO1enue,
CUCTeMAaTH3aLHs
3HAHUM:
"HepaBencrsa"

126

[ToBTOpEHME,
00001IeHHE,
CUCTeMAaTH3aLHs
3HaHUI:
"HepaBencrsa"

127

[ToBTOpEHME,
00001IeHHE,
cucTeMaTu3aIus




3HAHUM:
"ITpousBoaHas U
e€ npuMeHeHue"

128

[ToBTOpEHME,
0000111eHNE,
cUCTEeMaTU3aIus
3HaHMI:
"ITpousBogHas 1
€€ npuMmeHeHue"

129

IToBTOpEHME,
0000111eHNE,
CHCTEMAaTHU3allHs
3HAHMI:
"[IpouzBoHAs 1
€€ nmpuMeHeHue"

130

IToBTOpEHME,
000011IeHNE,
CHUCTEMaTH3aIUs
3HAHUM:
"HuTerpan u ero
npuMeHeHue"

131

IToBTOpEHME,
o0o01Ienue,
CHCTEMAaTHU3allHs
3HAHUM:
"OyHkuun"

132

IToBTOpEHME,
o0oO1enue,
CHCTEMAaTHU3allHs
3HAHUM:
"OyHkuun"

133

[ToBTOpEHME,
00001IeHHE,
CHCTEMAaTHU3allHs
3HAHUM:
"Oyakuun"

134

Hrorosas
KOHTpPOJIbHAS
pabora

135

Hrorosas
KOHTPOJIbHAS
pabota




IToBTOpenue,

136 0000111eHNE, 1
CUCTEMATH3ALUS
3HAHUI
OBILIEE
KOJIMYECTBO
YACOB I1O0 136 10

I[TPOTPAMME







