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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIii Kypc «Anrebpa W Hadyala MaTeMaTHYECKOTO aHaJIN3a» SIBISICTCS
OJTHUM W3 HauOoliee 3HAYMMBIX B MPOrpaMMe CpeaHEro oOIiero obOpa3oBaHWUS,
MOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUYnBACT MHCTPYMEHTAJIBHYIO 0a3y IS
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYrod CTOPOHBI, (hopMUpYET
JIOTHYECKOe W aOCTPaKTHOE MBIIIICHUE O0yJaIONUXCsS Ha YPOBHE, HEOOXOIMMOM
JUTSE OCBOCHUS MHGOPMATHUKH, OOIIECTBO3HAHNUS, UICTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOTro Kypca oOydaromuecs OBIIAJEBAIOT
YHHUBEPCAJbHBIM SI3BIKOM COBPEMEHHON HayKH, KOTOpas (opMyIupyeT cBoU
JOCTHKEHHSI B MATEeMaTH4IeCcKoi (hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOrO aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJCHUsI 3aKOHaMU (U3MKH, XHUMHH, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCH/ICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IH(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX /IS JajbHEHWIIero oOpa3oBaHUsS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSIMU anreOpbl M MaTEMaTHYECKOro aHallu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JEAYKTUBHO, MCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone u3yuyenus yueOHOro kypca «Ainrebpa M Hadajla MaTeMaTH4YE€CKOIO
aHaM3a» 00ydJaroIIuecs IMOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIECH PEeaJbHbIX CUTYAIllUH,
UHTEPIIPETAllUd  TOJYYEHHBIX  pPEUICHWH, 3HAKOMSTCA C  [pUMEpaMu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbIii Kypc 00ianaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Y4eOHBId MaTepuaj, CIOoCOOCTBYIOIIUI
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NESATENIbHOCTH, TpeOyIoleld MPOJOKUTEbHON  KOHIIEHTpAllMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IIOJyYCHHBIH
pe3yInbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTEeMaTHYECKOTO
aHaJli3a JICKUT ACSITeIbHOCTHBIN MPUHIUI 00yUYEeHHUS.

B crpyktype yueOHOro Kkypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHallM3a» BBIICTICHBI CICAYIONINE COJAEPKATEIIbHO-METOANYeCKne TuHUM: «Yucna
U BBIYUCIICHU», «DyHKINU U Tpadukny, «YpaBHEHUS U HEpPaBeHCTBa», «Hauama
MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE



COJIEPKATENbHO-METOANUECKUE JIMHUM HU3Yy4YaloTCs Ha MPOTSHDKEHUU JABYX JIET
oOy4deHHusI Ha YpOBHE CpEIHEro oOIero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U pa3znenaMu. J[aHHBIHI
y4eOHBI KypC SBISIETCA HMHTETPATUBHBIM, IIOCKOJIbKY OOBeAUHSET B cebe
coJiepKaHMEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEeMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEMaTHUECKUM ammapaTroM, y HUX MOCJeI0BaTeIbHO (HopMUpyeTcs u
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyl0 MOJIeJh peaJbHOM
CUTyalluH, IPUMEHSATh 3HAHUS, MOJIYYEHHbIE MPU U3YYEHUU yuyeOHOro Kypca, JUis
peIeHUsI CaMOCTOSITENTFHO CHOPMYIUPOBAHHONW MAaTeMaTUYECKON 3a7au, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMUpOBaHNE HABBIKOB MCHOJIb30BaHUS JAECUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanus. Ha ypoBHe cpeaHero oo0iiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAemnsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoOHAIBHBIX BBIUMCICHHUM, BKIIOYAIOMINUX B CeOS MCIOIB30BAHUE Pa3IHMYHBIX
dopM 3amucu 4yMciaa, YMEHUE JelaTh NPUKUJKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBbIE BbIpaXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HAaTypalbHBIX, IIEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puYecKue 3aJaud U ONepaluu: [eJeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJbIX 4YHUCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECCKHIE ONEpalny, a TakKe
U3BJICUCHUE KOPHS HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMITJIEKCHBIX YHUCEIL.
bnarogapss mocienoBaTenbHOMY paCIIMPEHUIO Kpyra HCIHOJIb3YEeMbIX YHCEN U
3HaKOMCTBY C BO3MOXXHOCTSMU MX MPUMEHEHHS JUIS PELICHUS Pa3iNyHbIX 33134
dbopMupyeTcsi TpeACTaBICHNE O €IUHCTBE MATeMAaTHKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalIbHOTO MUpa, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue |
KOHKPETH3AIHSI.

Jluaust «YpaBHEHHMSI M HEPABEHCTBA» pEaJU3yeTCs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MPEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecss OBIAAEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHHS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNlbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepkaimmx mnapameTpol. [lodydeHHbIE yMEHHS IIHMPOKO HCHOJB3YIOTCS MpH
UCCJIEI0BAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUHU MPUKIIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
JlannHast copepkarenbHasi TMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacuéTel 1o  (Qopmymnam, mpeoOpa3oBaHus  PpalMOHAIBHBIX,
UppAMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKXKE BBIPAKEHUIA,
coJlepKallluX CcTerneHu W Jiorapudmbl. brarogaps uzydeHuio anredGpandeckoro
MaTepuana NPOUCXOJWUT  JAJIbHEWIee  pa3BUTUE  AJTOPUTMUYECKOTO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QOopMaMu, MPEICTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npegiaraeT 3(pQPEeKTUBHbIE HWHCTPYMEHTBl JJIsi PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOMXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOoIM4ecKass JUHUS «DYHKIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIPHOCTD U3yUEHUs MaTepurana. M3ydeHue cTeneHHoun,
MOKAa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpaMKOB, UCIOJIb30BAaHUE (PYHKUMU 7S pelIeHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMAaTHYECKUM aHAIU30M,
TaK W C pEHICHUEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM OonblIOe BHUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJaMu 3aBUCUMOCTH MEXKIY
pa3NMYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYEHHbIE (QYHKUIWH, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeIbHON TUHUN HAIlEJIeH Ha pPa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXKaThb 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznu4Hoil dopme: aHaTUTHYECKOU, Tpaduueckor u cioBecHO. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHMA.

CopnepxarenpHas JuHuA «Hauana MareMaTHyecKkoro aHalin3a» MO3BOJISIET
CYILECTBEHHO PaCIIMPHUTh KPYyTI KaK MaTeMaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYITHBIX 00YyYarolmuMcs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLUMHA, OMpEeAeNsiTh HMX HauOOJbIIMNE W HAaUMEHbIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAAU (QUryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHHUsl TmpoueccoB. JlaHHasg coaep)kareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKHUX MOJEJEH peanbHbIX CHUTyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-I)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTH4€CKOTO
aHanM3a CIocOOCTBYeT pa3BUTHIO aOCTPakTHOTO, (OPMAIBHO-JIOTHYECKOTO |
KpPEaTHUBHOTO MBIIIICHUs, (OPMHUPOBAHUIO YMEHHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHHKE W UCKyccTBe. OOydaroluecs: y3HaT O



BBIJIAIONINXCSI PE3yNIbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTUKH Kak
HayKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOKeCTBa | JIOTHKA)» BKIIOUYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKOoW JOTUKH. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEeMATUKU
U TIpeaiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIONINN BCE pa3feibl
MaTeMaTUKH H e€¢ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIC MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTHUKHU U HCIIOJIb30BATh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IPU3HAThH
CBOMCTBEHHYI0 €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
npaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIILICHUS
0Oy4JaroIMXCsl, TO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HaBBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJICIHPOBAHUS, KOTOpPHIE MPU3BAHbBI
CrocoOCTBOBaTh (hOPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEIECH peabHBIX
CUTYyallMi, WCCIACAOBAHMS O3TUX MOJENEH C TOMOIIBIO afmapaTra anreOpbl |
MaTEMaTUYeCKOT0 aHajli3a, WHTEPIPETAIMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAKIIBIN U3 Pa3IesioB MPOTPaMMBI, IIOCKOJIbKY BECh MaTepHall
y4eOHOTr0 Kypca IIMPOKO HMCIIOJB3YeTCs I pelieHus] MpUKIaaHbX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOJFOMATEIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTUIO, 0000maTh U KOHKPETU3UPOBATh  MPOOJIEMY.
JlesitenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3a1a4
OpraHU3yeTCs B MPOIIeCCe U3yUeHUs BCeX TeM yueOHOTO Kypca « AnreOpa u Hadasna
MaTEMaTUYECKOrO aHaJIU3ay.

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



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yuciia ¥ BBIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble Tnepuoanyeckue npoou. [IpuMeHeHue npoOeit U IPOLEHTOB IS
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JelicTBuTenpHble yucia. PanuoHanbHblE W UPpALMOHAIBHBIE YHCIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTEIBHBIMA  4YHCIaMdA.  MoOyib
JNEeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpubnmkEéHHBIC BBIYMCICHUS, TTPAaBHUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenp C 1eabIM  nokasareneMm. bunom Hprlotona. lcmoin3oBaHue
noAXosIEeH (GOpMbI 3aMMUCH JEHCTBUTENBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajabHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ panMoOHAJIBHBIM IOKa3zaTeleM H €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymucna. CpoiictBa norapupma. J[leciTuuHbIE U HATypaJlbHbIE
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS IENBIX U APOOHO-PAIIMOHATBHBIX YPABHEHHUHN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOM TepeMeHHOW. JleleHne MHOorowieHa Ha
MHOrowieH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIbBIMUA
ko3 dunmentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BEIPAXKCHUM, COACPKAIIMNX CTCTICHU M KOPHHU.

HppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TMOKa3aTEIbHbIX

YpaBHCHUM.

[IpeoOpa3oBaHue BeIpaK€HUM, CoaepKAIIUX JTOTapUPMBbI.

Jlorapudpmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pMUUECKUX YPaBHEHU.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIpAXKEHNN. PellieHre TpUroHoMeTpuYeCKUX ypaBHEHU M.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYECHUS, IPUMEHEHHUE OINPENCIUTENS I PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHne NpUKIagHBIX 3aJad C MOMOIIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOJENU C
ITIOMOIIBIO MATPHUI] U ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTHYECKUX MOJENEN PEAlbHOM CHUTYyallMd C IMOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIprMeHeHHE ypaBHEHHII U HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JacTell HayKu U peasibHOU
KU3HU.

DOyHkuuu U rpadpuku

OyHkus, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (QYHKIHH.
Kommnosummst pyskiuii. I'papuk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢ynkuuu. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpliee 1 HauMeHblllee 3HaYeHHs] PYHKIIMUA Ha TIPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast GyHKIMS ¢ HATypajibHBIM U IIEJIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduKk KOpHS N-OM CTENEHU Kak (PYHKIMHA OOpaTHOMN
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

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

TpuroHoMmerprueckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QOYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpoOIEccaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauvaja MaTeMaTH4ecKOro aHajaimn3a

ITocmenoBaTelIbHOCTH, CHOCOOBI 3aJaHMsl ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4eCKON WHIYKLUU. MOHOTOHHBIE " OrpaHUYCHHBIC
NOCJIENOBATENBHOCTH. VICTOpHsSI BO3HMKHOBEHHSI MAaT€MATHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
IpOrpeccruy. JINHENHBIN U YKCIIOHEHIMAIBHBIN pocT. Yucno e. Popmyiia CII0KHBIX
npoueHTOB. Mcnosb30BaHWEe TIPOrpeccHH U PEIIEHUS peajbHbIX  3aaad
MIPUKIIATHOTO XapakTepa.



HenpepriBHble (QYHKIMM W HX CBOWCTBA. TOUKM pa3pbiBa. ACHMMOTOTHI
rpaduxoB ¢ynkiuii. CBoiicTBa (QyHKIMH HENPEPHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHWs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble QyHKIUU. Onpenenesne, reOMeTpUIecKuil u
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBogubie  smemeHTapHbiX  ¢GyHkiuil.  [IpousBogHast ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIHUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, ONEepalMy HaJ MHOXECTBAMU W HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara s
ONMCAHNs PEaJbHBIX IPOLECCOB W SBICHUM, NPHU PEIICHUH 3a4ad W3 JPYTHX
y4€OHBIX MPEIMETOB.

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

11 KIIACC

Yucaa v BIYMCICHUSA

HatypaneHble u nensle yucia. IIpumeHeHne npru3HakoB ACIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4yHcia. Apudmernyeckue ornepanuu ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHu U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3HUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CJIEICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJIbI PEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TAPAMETPAMH.



[IpumeneHne  ypaBHEHUMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHkIud. ['eomerpuyeckue oOpa3bl ypaBHCHUH U
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT MPHU PEUICHUHM 3aJady U3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH HAa MOHOTOHHOCTH U
skcTpeMymbl.  Haxoxkaenue  HauOonblIero W HAaMMEHBIIErOo  3HAYEHUU
HEIpEePbIBHON (DYHKLIUH HA OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEHIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBooOpa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mo ¢popmyne Hetorona-JleiOuuna.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOWAACH IUIOCKUX (QUIryp u
00BEMOB T€OMETPUUYECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEeHUH. MaTtemaTuieckoe
MOJICJIMPOBAHUE peaJbHBIX TPOIECCOB € MOMOIIBI0  auddepeHInaTbHbIX
YPaBHCHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUaIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD, SBIICHUIA,
IpoLeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPa)KTaHCKON HUJIEHTUYHOCTU, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B APYrHX HayKax, TEXHOJOrusx, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUHUBOTO OYAYIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusuecKoro BOCIUTAHMSA:

cOPMHPOBAHHOCTh yYMEHHUS TPUMEHSATh MAaTeMAaTHUYeCKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE THTAHHME, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (GU3NYEeCcKas aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM A€ATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYyJy, OCO3HaHUE LIEHHOCTU TPYIOJI00Us, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOD
Oynymeld mnpodeccnrt W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa30BaHHUIO U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU MTPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COI[MATIbHO-I)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHWUW IS pelieHusl 3agad B o0JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICICTBUM JIJI1 OKPY’KAIOIIEH CpPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW JesATEebHOCTH, 3TaroB eé
Pa3BUTUS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoM Kak CpEJICTBOM TMO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTh
WHJIMBUIYaAJIbHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe J1eiicCTBUS

ba3oBble jornueckue aeiicTBU:

BBEISIBIIATh M XapaKTEPH30BaTh CYIICCTBEHHBIC MPU3HAKKM MaTEMaTHYECKHX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUM, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAHUS /7151 00OOIICHHS U CPAaBHEHMsI, KPUTEPUU MTPOBOAMMOTO aHAIIN3A,

BOCIIPUHUMATh,  (opMyIupoBaTh M  TPEOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC

BBISIBIIAITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUYUN;

JenaTh BBIBOABI C WCIOJB30BAHMEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHYKTUBHBIX YMO3AKIIOUCHHH, YMO3AKITIOUCHHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIHCTBA MATEMATHUECKUX YTBEPKIACHUI
(mpsiMBIE W OT MPOTUBHOTO), BEICTPAUBATh apTYMEHTAIMIO, IPUBOIUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemnieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ y4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTEPHUEB).



ba3oBble ucciaenoBarenbCcKue 1eCTBUA:

UCITIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBaHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATENLHO (POPMYJIHPOBATH OOOOIIEHHS M BBIBOJBI 1O pPeE3yJibTaTam
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHUBATh  JTOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIICHUI;

MPOTHO3UPOBATh BO3MOXXKHOE Pa3BUTHE IIPOLIECCA, A TAKKE BBIIBUIATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBIABJIATh AeUIMTH MHPOpPMAIIMHU, TAHHBIX, HEOOXOAUMBIX i OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMpaTh MH(POPMAIINIO U3 UCTOYHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHIIOB H
dbopmM IpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpPMAIIMIO, MPEACTABISIThL €€ B pa3luyHbIX ¢dopmax,
WJLTIOCTPUPOBATH TpadUuecKH;

OLICHUBATH HaJEXKHOCTD uHdopmaIuu o CaMOCTOSITEIIEHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0menne:

BOCHPUHUMATh U (POPMYITHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJYUYECHHBIN pPE3yJIbTaT;

B X0/ 00CYXJIeHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKJ1aeMOM TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pPELIEHHUs], COMOCTABIAThH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3jiM4yMe M CXOJCTBO MO3ULMNA, B KOPPEKTHOW (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaady
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbBIC YHHBeEpcaJbHbIe y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBIISITH ILJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, S3MOIMOHAJIbHBIN HHTEJLJIEKT:

BJIaJICTh ~ HABBbIKAMU  TO3HABATEIBLHOM  peduieKCUM  Kak  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pelIeHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEUICHUU 3a7auH,
BHOCHUThH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBICHITH MPUUUHBI
JOCTHKEHUSI WJIM HEJIOCTUKEHUSI PE3YJIbTATOB JICSITEIbBHOCTH, HAXOUTh OIIMOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATbHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh IeJb COBMECTHOU
NeSATEIbHOCTH, TIJIAHUPOBATh OPTaHM3AIMI0 COBMECTHOW pabOThI, pacmpeneisirh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M pe3yJdbTar padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCykaeHus, 0OMEH MHEHUH,
«MO3TOBbIE IITYpMBD» U UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHS C JIPYTMMHM YJI€HAMH KOMAaH[bl, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

NHNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kuacce oOyyarouiuiicss MOJYYUT CIEIYyIOIINE
MPEAMETHBIC PE3YJIbTAThl IO OTACIBHBIM TeMaM pabouell mporpaMmbl yueOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOr0 aHaIU3a»:

Yucjia ¥ BBIYUCTICHUSA

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: pallMOHAIBHOE YHCIO, OECKOHEUHas
nepuoanyeckas JApoOb, MPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXKECTBa
pPaLMOHATIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl PEIICHUs NPUKIAAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOIKEHHBIC BRIYMCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKHUIKY H
OLICHKY PE3yJIbTaTa BBIUYNCICHNN;



cBOOOZIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEIbIM IOKa3aTelleM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHON
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

cBOOOJIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapU(PM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMM: APKCUHYC, APKKOCHHYC M ApKTAHTE€HC YHCIOBOTO
apryMeHTA.

YpaBHeHMs U HEPABECHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXJECTBO, YPaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPAaBHEHUS U YPABHEHHUSI-CIIECICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,

OPUMEHATh pPa3jM4YHbIE METOAbl PEIICHHS palUOHAIBHBIX MU JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOOIHO ONEpUpOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOH,
MHOTOWIEH C UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTAaTKOM, TeopeMy be3y u teopemy Buera
IUIS peLIeHus 3a1ad4;

cBOOOIHO ONEpUpOBAaTh TOHATUSAMU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPEAEIUTENh MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTENA 2 X 2 JUId BBIYHUCIECHUS €ro 3HAYCHHS,
IIPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEWHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MIOMOILIBIO CUCTEMbI JJUHEHHBIX YPABHEHUH,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBI0O MATPUL] U OIPEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEWCTBMM € KOpHSIMHU Il MpeoOpa3oBaHUs
BBIPAKECHU;

BBITNOJHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIIBHBIM [T0KA3aTeIIEM;

UCI0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHUI;

cBOOOIHO OMEpUPOBATh MOHATUSMU: HppaIOHATIbHBIE, MOKAa3aTelIbHbIE U
JorapuMHuUecKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C ITOMOIIBIO PABHOCHIIBHBIX
IIEPEXO0I0B WA OCYILECTBIISAA NPOBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKre GOopMyIIbl JUIsl TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMbIE (OpPMyJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJEJIMPOBaTh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA IO YCIOBUIO 3a/ayd, HCCIEN0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajreopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKILHS, CIIOCOOBI 3a/aHusl (QyHKUUH,
B3aMMHO 0OpaTHble (QYHKIUU, KOMHO3MIMUSA (QYyHKUUNA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MIpeoOpa3oBaHus rpauKoB PyHKIUT;

CcBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACThb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PYHKUNU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh MOHATUSAMU: UETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypaldbHbIM U
HeabIM TOKa3zareneM, rpa@uk CTeneHHOW (YHKUMU C HATypalbHbIM U LEJIbIM
nokasaresieM, rpaduk KOpHsS N-OW CTENEeHW KaK (DYHKIMM OOpaTHOM CTENeHu ¢
HaTypaJbHbIM I10Ka3aTeJEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAs, KBajJpaTU4Has U APOOHO-JIMHEWHas
(GYHKIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U IOCTPOEHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKa3aTellbHas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U rpauKH, HCIOJIb30BATh MX TIpa@UKUA IS PEIICHUS
YPaBHEHUH;

CBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OTpeJieIeHHe TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIONIb30BaTh rpaduku (YHKIMA I UCCIENOBAaHUA IMPOLECCOB H
3aBUCUMOCTEH MpHU pElIeHUH 3aJlad U3 APYrHuX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXXaTh (HOPMyJIaMU 3aBUCIMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJHO ONEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIlasi reoMeTpruiecKas nporpeccusi, TMHEHHBIN U
HKCMOHEHLUATIBHBIA POCT, (OpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU ISl PELIEHUs peajbHBbIX 3aJad IPUKIATHOIO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIO0BATENBLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEIOBATENbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEJOBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOIHO OIEpPUpPOBaTh IOHATUSMHU: HENPEPbIBHbIE (DPYHKUMU, TOYKHU
pa3pbiBa rpaduka pyHKINH, aCUMIOTOTHI rpaduka QyHKINH;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3KeE,
IPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIUH 715 pEeLICHMs 3a/1a4;

CBOOO/IHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOIHBIC
dbyHKIMU, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO M KOMITO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKUM CMBICT MPOU3BOJHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJHO  OMEpPHpPOBaTh  MOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jisi ONUCaHUsI peaIbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

cBOOOJHO OINEpPHPOBaATh TMOHATHUSMU: OIpEAeTIeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, JOKA3aTeIbCTBO, PABHOCHIIHHBIC
yYpaBHEHHUS U HEPABEHCTBA.

K xoniy obydyenuss B 11 kiacce oO0y4aromuics TOJYYUT CIETYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsa v BBIYMCJICHUSA:

cBOOOJIHO OMNEpUpOBaTh TMOHSATUSIMHU: HATypalbHOE U LEJO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIEIUMOCTU
uenbix yucen, HOJl n HOK HaTypasibHBIX 4Mcen sl pelieHus 3a1ay, IPUMEHSTh
anroput™m EBkinna;

CBOOOMHO OMEpHUpPOBATh TMOHITHEM OCTaTKa [0 MOMIYNIO, 3alHChIBaTh
HaTypaJIbHbIE YMCIIa B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CcBOOOIHO ONEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUICEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKHE OINepali ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHUSIMHU: HUPPAIMOHAIBHBIE, MOKa3aTeIbHBIC H
JorapuMUYECKHe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEH TIpU pElIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHEHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
gorapuMUYECKe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPaBEHCTBA,
coAepKalye MOIYJIU U TapaMeTpPBhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3aJ71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMbI MO YCIOBUIO 3aJa4H,
UCCIIEIOBAaTh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAHUEM alllapara aireopsl,
MHTEPIPETUPOBATH OJTYUYCHHBIN PE3YJbTAT.

DYyHKIUMN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUN C TOMOIIBIO 3JIEMEHTAPHOTO
UCCJICIOBAHUS 1 CBOMCTB KOMIO3UIIMH JABYX (DYHKITHIA;

CTPOUTH TE€OMETpUYEeCKHe oOpa3bl YypaBHEHUW M  HEPaBEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TOHITHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHkmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCJICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa MmareMaTH4eCKOr0 aHAJIHM3A:

WCITIOJI30BATh MPOU3BOIHYIO VISl UCCIIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI,

HaxOJUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUN HEMPEPHIBHOU Ha
OTpE3KE;

WCMOJIb30BaTh MPOU3BOAHYIO [JII HAXOXJICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAOHBIX, B TOM 4YHUCIE€ COLUHAIbHO-d)KOHOMUYECKUX, 3ajadax, st
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHOro (Gopmynoi wim
rpaduKom;



cBOOOZIHO OMEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIEMEHTAPHBIX (YHKIUNA ¥ BBIYHUCISATH
uHTerpan no popmysne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE€ COI[HAIbHO-DKOHOMUYECKOTO H
¢u3nUeckoro xapakrepa, CpeJCTBAMU MaTEMaTHUYECKOTO aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapipie  Ipakruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOXECTBO IEUCTBUTEIIBHBIX YHCEIL.
1 MHorounensl. PalinoHanbHble ypaBHEHUS U 24 ) )
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 | )
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0i CTEIICHHU. 15 | )
HppauunonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 | |
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 | )
Jlorapudmuueckue ypaBHEHHs
6 Tpuronomerpruyeckue BeIpaxkeHUs U 2 | )
ypaBHEHHUS
ITocnenoBaTenbHOCTH U IPOrPECCUH 10 1 1
HenpepriBabie pyukiuu. [IponsBoanas 20 1 2
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 ) 0
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 11 14




11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kourpoububle IIpakTHyeckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 I/ICCJIGI[OBaHI:Ie (GYHKIUH C TOMOIIBIO 2 | 3
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1 1
3 I'paduku TpUrOHOMETPHUECKUX (HYHKIIHH. 14 | )
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonanbpHble, OKa3aTeIbHbIE U 24 | 4
norapuMUIECKHE HEPABCHCTBA
KommiekcHbie unucna 10 1 0
HatypanbHble u Lienble uncia 10 1 0
CucreMsl paliMOHaIbHBIX, UPPALNOHAIBHBIX
7 MOKa3aTeIbHBIX U JIOrapu(PMUIECKUX 12 1 1
YpaBHEHUU
8 3aza4yu ¢ mapameTpamu 16 1 1
9 HOBTOPGHI/IG, 0000111eHHEe, CHCTEMATH3aIIUS 16 ) 0
3HAHUHU
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 136 10 12







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne uu@posbie
/i Tema ypoka Beero Kontpoabnubie IIpakTuyeckue 0fpazoBaTELHEIE
padoThI padoThI pecypenI
| [[MHOXeCTBO, Onepali HaJl MHOKECTBAMHU |
Y UX CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IprMeHeHrne TEOpEeTUKO-MHOKECTBEHHOTO |
arnapara JJid peueHus 3aaaqd
Parmmonansubie unciaa. OOBIKHOBEHHBIC U
4 JIECATUYHBIC IPOOU, TPOLICHTHI, OECKOHEUHbBIE 1
MIePUOTUYECKHE TPOOH
Parmmmonansapie unciaa. OOBIKHOBEHHBIC U
5 JECSITUUHbIE TPOOH, MPOLIEHThI, OECKOHEYHbIE 1
MEPUOIUUECKHE TPOOH
6 [Tpumenenue apobeli U MPOICHTOB IS |
pelIeHs TPUKIaJHbIX 3a7a4
7 [Ipumenenue npobeit 1 MPOLEHTOB JIst |
pelIeHs TPUKIaJHbIX 3a7a4
g JleicTBuTenbHBIC YKcia. PaimonanbHbIC U 1
HUPpAIMOHATILHBIE YHCIIA
9 ApudmeTrdeckue oneparuu C |
JIEUCTBUTEIbHBIMHU YU CIIAMHU
10 Mopynpe JeNCTBUTEIBHOTO YHCIIA U €r0 |

CBOMCTBA




11

12

13

[TpuG>xE€HHBIC BEIYMCIICHUSI, TPABUIIA
OKPYTJICHUS, TPUKUIKA U OLICHKA Pe3yJIbTaTa
BBIYHUCIIEHUN

OcCHOBHBIE METO/IbI PELICHUS LENbIX U
JIPpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

OCHOBHBIC MCTOJbI pCHICHUA LCIIbIX U

JIpOOHO-PaLlMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

15

16

17

MHOroueHsl OT OJTHON IEPEMEHHOM.
Jlenenne MHOrouI€Ha HAa MHOTOUJIEH C
ocratkoM. Teopema besy

MHorousieHsl ¢ LeIbIMU KO3 UITMEHTaMH.
Teopema Buera

Pemenne cucreM MMHENHBIX YpaBHEHUN

18

19

20

Pemenue cucreM JIMHENHBIX ypaBHEHUN

Marpuiia cucTeMbl JINHEWHBIX YPaBHEHU.
Onpenenurens MaTpuLpl 2X2, ero
TEOMETPUUYECKHUN CMBICI M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

Ornpenennurens MaTpULbl 2X2, €ro
TEOMETPUUYECKUN CMBICI M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

21

IIpuMeHeHne onpenenuTens A perieHus
CHUCTEMBI JINHEWHBIX YPAaBHEHHI




22

23

Pemenne nmpukinaaHeIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemmenue nmpukiaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

24

KonTtponbnas pabdora: "PanmonanbHbie
ypaBHEHUs U HepaBeHCTBA. CrcTeMsl
JUHENHBIX ypaBHEHUN"

25

26

27

OyHKIMS, CIIOCOOBI 3a/1aHUs (YHKITUH.

Bsanmuo obparnbie pyakun. Kommosumms

byHKIII
I'paduk Pynkuuu. InemMeHTapHbIC
npeobpazoBanus rpadukoB QyHKIUH

OO6nactb ornpeaesieHus] 1 MHOYKECTBO

3HaueHud ¢pynkuuu. Hynu ¢pyHkuu.
[TpoMexyTKH 3HAK MTOCTOSIHCTBA

28

UErHble 1 HEUETHBIE PYHKITUH.
[lepnoauueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (PYHKIIMH

29

30

31

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
HauOoinsiee 1 HanMeHblllee 3HAUYCHNUE
(GYHKIIMHM Ha IPOMEKYTKE

JluneitHas, kBagpaTHuHas U IPOOHO-
TuHeHas GyHKIuN

SHGMCHTapHOG HCCIICOOBAHUEC U ITOCTPOCHUEC

rpaduKoB 3TUX QYHKIUN

32

33

SHGMCHTapHOG HCCIICIOBAHUEC U ITOCTPOCHUEC

rpadukoB 3TuX QyHKUINN

Cremnens ¢ LICJIBIM OKa3aTeneM. buaom




Hrrotona

CrerneHs c LETBIM TTI0Ka3aTeaeM. buaom

34 HeroTona

35 CrenenHasi QyHKIUS C HATYPATbHBIM U
1eNbIM NokaszareseM. E€ cBoiicTBa u rpaduk

36 KoHntpoinbnas padota: "CrenenHas QyHKIus.
E€ croiicTBa u rpadux"

37 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIEHU U €ro CBOMCTBA

18 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

39 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
coJiepXkalluX CTEIIEHU U KOPHU

40 [IpeoGpa3oBaHUs YUCIOBBIX BbIPAXKEHUH,
coJiepXkalluX CTEIIEHU U KOPHU

41 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpaXKEHU,
COJIepKAIIMX CTEIIEHU U KOPHU
WppanumonaneHele ypaBHeHUs. OCHOBHBIE

42 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
yYpaBHEHUU
Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE

43 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
YpaBHEHUN
UppanmonansHble ypaBHeHN. OCHOBHbIE

44 METO/IbI PELLIECHUS UPPALMOHAIBHBIX
ypaBHEHUU

45 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUN

MPPALMOHAJIBHBIX YPABHEHUN




PaBHOCHIEHEIC NEPEXO0bl B pCICHUHA

46 UPPALMOHATIbHBIX YPABHEHUM

47 PaBHOCHIIbHBIE TTEPEXOBI B PELICHUH
UPPALMOHATIBHBIX YpaBHEHUI

43 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU
UPPALMOHATIbHBIX YPABHEHUM
CgoiicTBa u rpaduK KOPHS N-OH CTENEHU KaK

49 (GyHKIIMM 00paTHOM CTENIEHH ¢ HATypPaIbHBIM
[OKa3areiem
CaoticTBa U rpaduK KOpHS n-Oi CTEHEHH KaK

50 GbyHKIIMM 00paTHOM CTENEHU C HaTypalbHBIM
MoKazaresiem
KonTtpomnpHast padora: "CBolicTBa 1 rpapuk

51 KOpHsI n-0# creneHu. MppalmoHaibHble
ypaBHeHuUs"

57 CrerneHb ¢ palluOHATIBLHBIM [TOKA3aTeNeM U e€
CBOMCTBA

53 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€
CBOMCTBA

54 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€
CBOMCTBA

55 [TokazarenpHas pyHKUMS, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka QyHKIUM 15
pelIeHusl ypaBHEHUN

57 Hcnonws3oBanue rpadpuka QyHKIUN AJIs
pellIeHusl ypaBHEHUI

58 [ToxazarenbHble ypaBHEHUSI. OCHOBHBIE




MCTOJbI pCHICHUSA ITOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ

[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

59 . 1
METO/IbI PEIlICHNUs TOKA3aTeIbHbIX YPaBHEHUN

60 [loka3arenbHble ypaBHeHUs1. OCHOBHbIE |
METO/Ibl PEILIEHNUS IOKA3aTENIbHbIX YPaBHEHUN

61 Kontponbnas padota: "[lokazatenpHas |
¢dbynaknus. [TokazarenpHble ypaBHEHUS"

62 Jlorapudm ymncna. CBoicTBa jJorapudpma 1

63 Jlorapudwm yucna. CoiicTBa norapugpma 1

64 Jlorapudm umncna. CBoicTBa jJorapudpma 1

65 €CSATUYHbIE U HAaTypaJIbHbIE JIOTapU(PMBI 1

y

66 JecsaTuunble ¥ HATypallbHbIE TOTapU(PMBI 1

67 [Ipeo6pa3oBanue BbIpaxeHUil, CoAepKaLUX |
J0rapuQMbl

63 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAILINX |
J0rapuQmbl

69 [Ipeo6pa3oBanue BbIpaxeHU, coaepKaluX |
JorapuQmbl

70 Jlorapudmuueckas pyHkuus, e€ cBolcTBa U |
rpaduk

71 Jlorapugmuueckas pyHKIUs, €€ CBONCTBA U |
rpaduk

7 Hcnons3oBanue rpaduka GyHKIIUN 115 1
pelIeHusl ypaBHEHUN

7 Hcnons3oBanue rpaduka GyHKIIUN AJIs 1
pelIeHUs] ypaBHEHUI

74 Jlorapugmuueckue ypaBHeHHs.. OCHOBHBIE 1




METO/Ibl PelIeHUs JTorapuPMUIECKUX
ypaBHEHUU

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 METO/Ibl PEIICHHS JIOTApUPMUICCKUX
ypaBHEHU M
Jlorapudmmueckue ypaBHeHus. OCHOBHbBIE

76 METOBI peIIeHUs JTorapu(HMUIECKUX
ypaBHEHU M

77 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT
norapu(pMHUECKUX YpaBHEHHHA

73 PaBHOCUIIBHBIE TTEPEXO/IBI B PEIICHUN
Jorapu(pMHUUECKUX ypaBHEHUH

79 KonTtponsHast padora: "Jlorapudmuueckas
¢ynkuus. Jlorapupmudeckue ypaBHeHUs"

20 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAHTEHC
YHCIIOBOTO apTyMeHTa

31 CuHyc, KOCUHYC, TAHT'€HC M KOTaHT€HC
YHCIIOBOTO apryMeHTa

2 APKCHHYC, apKKOCHHYC U apKTaHTEHC
YHCIIOBOTO apryMeHTa

23 APKCHHYC, apKKOCHHYC U apKTaHTEHC
YHCIIOBOTO apTyMEHTa
TpuronomeTrpuyeckas OKpyKHOCTb,

84 oTpeieIeHne TPUTOHOMETPHUECKUX (DYHKIIUN
YHCIOBOTO apryMeHTa
TpuronomeTpudeckass OKpyKHOCTb,

85 ofpeielieHne TPUrOHOMETPHUECKUX (DYHKIIUH

YHUCJIOBOTO apTyMCHTA




86 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

89 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

90 [Ipeobpa3oBaHne TPUrOHOMETPUUECKUX !
BBIPAKEHUI

01 [TpeoOpa3oBaHue TPUrOHOMETPHUECKUX |
BBIPAXKEHUM

9 [Ipeobpa3oBanye TPUrOHOMETPUUECKUX |
BBIpAXEHUI

93 [Ipeobpa3oBanye TPUrOHOMETPUUECKUX |
BBIpAXEHUI

94 Pewienne TpuroHoMeTprUYECKUX YpaBHEHUN 1

95 Pemenne TpuroHoMeTpuUeCcKUX ypaBHEHUI 1

96 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1

97 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUN 1

98 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1

99 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUI 1

100 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1
KonTponbnas pabora: "Tpuronomerpuueckue

101 BBIPAKEHUS U TPUTOHOMETPUYECKUE 1
ypaBHeHuUs"
[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS

102 ocjienoBareiibHocTel. Meton 1
MaTeMaTUYeCKON UHIYKIIUU

103 MOHOTOHHBIE Y OTPaHUYEHHBIE !

MOCJICA0BATCIBbHOCTHU. I/ICTOpI/ISI aHaJIm3a




0OECKOHEUYHO MAaJIbIX

104 Apudmernueckast Iporpeccust

105 ['eomeTpuyeckas nporpeccus

106 beckoneuHo yObIBaromias reoMeTpruIecKas
mporpeccust

107 Cymma 6ecKOHEYHO yOBbIBAIOIICH
FEOMETPUUECKOH IPOTrPECCUU

108 JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT.
Yucno e. Dopmyna CI0XKHBIX IPOLEHTOB

109 JIMHENHBIN U SKCIOHEHUMAIIBHBIN POCT.
Yucno e. Dopmyna CI0KHBIX IPOLEHTOB

110 Hcnonp3oBaHue mporpeccuu A peleHus
peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 KoHntpoinbhas padora: "[locnenoBareabHOCTH
u nporpeccun”

112 HenpepriBHble QyHKIIUU 1 UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIMMA

114 CpoiicTBa (hyHKIMH HENPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa (QyHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

116 Meroza UHTEPBAJIOB Ul PELIEHUS HEPABEHCTB

117 MeTto MHTEPBAJIOB JIJIsl PELIEHUSI HEPABEHCTB

118 Meroa MHTEPBAJIOB JUIsl pELIEHUST HEPABEHCTB

119 [IpumeHeHne CBOMCTB HEMPEPBIBHBIX

GbyHKIMH 15 pereHust 3a1a4




[IprMeHeHre CBOMCTB HENPEPHIBHBIX

120

GYHKIMH 1S pereHust 3a1a4
Basi U BTOpasi IPOU3BOIHbI KUK

121 Ile e

122 Onpenenenue, reOMETPUIECKUI CMBICIT
MIPOU3BOAHON

123 Onpenenenne, GU3NISCKUN CMBICIT
MIPOU3BOIHOMN

124 VYpaBHeHHE KacaTeabHOU K rpapuky
byHKIIUN

125 VYpaBHeHME KacaTeabHOU K rpadpuky
byHKITIN

OU3BOJHBIE 3JIEMEHTapHBIX KIUH

126 IT

127 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN

128 [Tpou3BoiHas CyMMBI, IPOU3BEICHHUS,
YaCTHOTO U KOMITO3ULIMM (PYHKIMH

129 [IpousBonHas cyMMbl, TPOU3BEACHMUS,
YaCTHOTO U KOMITO3UIIMM (DYHKIIMH

130 [IpousBonHas cyMMbl, TPOU3BEACHMS,
YaCTHOTO ¥ KOMITO3UIINH () yHKIIHIA

131 Konrponsnas padora: "[IpouszBoanas”

132 [ToBTOpEenue, 060061IeHNE, cUCTEeMaTH3aus
3HaHui: "YpaBHeHus"

133 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHui: "OyHKIMK"

134 Wrorosast KoHTpOJIbHASA paboTa

135 Hrorosast koHTpOIBHAsS paboTa

136 [ToBTOpenue, 06001IeHNE, cCUCTEeMaTH3aIUs




’ 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

11

14




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

IIpuMeHeHne MPOU3BOIHOMN K UCCIIEN0BAHUIO
(GyHKIMH HAa MOHOTOHHOCTB M SKCTPEMYMBI

IIpumeHneHne MPON3BOJHON K HCCIIEI0BAHUIO
(GyHKIMH HA MOHOTOHHOCTD U 9KCTPEMYMBI
IIpumeHneHne MpON3BOJHON K HCCIIEI0BAHUIO
(GyHKIMNA HAa MOHOTOHHOCTb U 9KCTPEMYMBI

[IpuMeHeHne MPON3BOIHOMN K UCCIIEN0BAHUIO
(GbyHKIMH HA MOHOTOHHOCTB M 9KCTPEMYMBI

IIpumeHneHne MpON3BOJIHON K HCCIIEI0BAHUIO
(GyHKIIMI HAa MOHOTOHHOCTB M 9KCTPEMYMBbI
IIpumeHneHne MpONU3BOJHON K HCCIIEI0BAHUIO
(GyHKIMNA HAa MOHOTOHHOCTB U 9KCTPEMYMBI

Haxoxzaenne HaubosbI1ero 1 HAUMEHbILIETO
3HAYEHUS HENPEPbIBHOM (PyHKINU Ha
OTpE3Ke

10

Haxoxaenne HaubosbIIero 1 HAMMEHbILIETO
3HAYEHUS HENPEPbIBHON (PYHKIIMM Ha
OTpE3KE

Haxoxxnenne HanOobIIero 1 HAUMEHbIIETO
3HA4YeHHUs1 HeTPephIBHOM (PyHKIIMM Ha
OTpe3Ke

HaxoxnaeHnue HaKOOJIBIIEr0 ¥ HAUMEHBIIIETO




11

3HAYEHUS HEMPEPHIBHON PYHKIIUU Ha
OTpe3Ke
Haxoxzaenue HaubosbI1ero 1 HaMMEHbILIETO

3HAYEHUS HeMPEepbIBHOM (PyHKINU Ha
OTpe3Ke

12

Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO
3HA4YEHUs1 HeTPEPHIBHOHN (pyHKIIMM Ha
OTpe3Ke

13

14

15

16

17

[IpumeneHnne npou3BOTHOM ISl HAXO0XKACHUS
HAWIYYIIErO PEUICHUS B TPUKIAJIHBIX
3a1auax

HpI/IMeHeHI/Ie HpOHSBOI[HOﬁ I HaXOXKACHH A
HaWJIy4dlIero pCuICHUA B IPUKIIAJHBIX
3agadax

[Ipumenenue npou3BOIHOMN ISt
ONPEAEIIEHUSI CKOPOCTHU U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOopMYIIOi UITH
rpaduxkom

[Ipumenenne npou3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHoTo (GopMyIIoi UITu
rpaduKom

Komnozunus ¢pyHkimit

18
19

Komnozunus ¢yHkimit

Komnozunus GyHkiumit

20

21

I'eomeTpuueckue oOpa3sl ypaBHEHUH Ha
KOOPJMHATHOM TIOCKOCTH

I'eomerpuueckue oOpa3bl ypaBHEHUN Ha




KOOp,I[PIH&THOfI IIIIOCKOCTHU

KontponsHas pabdora: "UccrnenoBanue

22 (GYHKIHHA ¢ TOMOIIBIO TPOU3BOTHOM"

73 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
1EpBOOOPA3HBIX

24 [TepBooOpasHbIe AeMEHTAPHBIX (YHKIIHH.
[IpaBuiia HaX0XA€HUS IEPBOOOPAZHBIX

’5 [TepBooOpasHbIe 3NIeMEeHTAPHBIX (QYHKITUH.
[IpaBuiia HaXOXACHUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpu4eCKnuid CMBICI
UHTErpana

7 Brruncnenue onpenenéHHOro HHTErpaa mo
dbopmyne Hetotona-Jleitouuia

)3 Boruncnenue onpeie€HHOro HHTErpasia 1o
dbopmyne Hetotona-Jleitonuia

79 [IpumeHeHne nHTerpana i HaXoXACHUS
iouaiel IIOCKUX Guryp

30 [TpumMeHeHMe UHTErpana A HAXOXKACHUS
00BbEMOB IreOMETPUYECKUX TeT

31 [Ipumeps! pemennii qudpepeHnaIbHbIX
YpaBHEHUU

1 [Ipumeps! pemennii qudpepeHnaIbHbIX
YpaBHEHUI
MatemaTnueckoe MOJEINPOBAHUE PEATIBHBIX

33 MIPOIIECCOB C MOMOILBIO AU (PepeHIIHaTbHBIX
ypaBHEHUU

34 Kontponbnas padota: "[lepBoobpazHas u

uHTerpan”




Tpuronomerpuyeckue GyHKINH, UX

35 . 1
CBOWCTBA U TpapuKu

36 Tpuronomerpuueckue GyHKIUHU, UX |
CBOMWCTBA U IpapuKu

37 Tpuronomerpuueckue GyHKIUH, UX 1
CBOWCTBA U TpapuKu

18 Tpuronomerpudeckue GyHKIUH, UX |
CBOWCTBA U TpapuKu

39 Tpuronomerpuueckue GyHKIUH, UX |
CBOMWCTBA U IrpauKu
OT060p KOpHEH TPUTOHOMETPUICCKIX

40 YpaBHEHUH C TTOMOIIIBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKUX

41 YPAaBHEHUH € IOMOILBIO 1
TPUTOHOMETPUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHUH C TIOMOIIBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

43 YPaBHEHUH C TIOMOIIBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH

44 Pemenne TpuroHoMeTpUYECKUX HEPABEHCTB 1

45 PelreHne TpUroHOMETPUYECKUX HEPABEHCTB 1

46 Pemrenne TpuroHoMeTprUYECKUX HEPABEHCTB 1

47 Pemennie TpUroHOMETPUYECKUX HEPABEHCTB 1

43 KonTponsnas pabora: "['paduxu 1

TPUTOHOMETPUUYECKUX (QYHKIIUH.




TpuronomeTpuyeckue HepaBeHCTBA"

OcHoBHBIC MCTOJbI pCHICHUS IMOKAa3aTCIbHBIX

49
HEpPaBEHCTB

50 OCHOBHBIE METO/bI PELIECHUS TIOKA3aTENbHbIX
HEPAaBEHCTB

51 OCHOBHBIE METO/Ibl PELLICHHS T0Ka3aTEeIbHBIX
HEpPaBEHCTB

57 OCHOBHBIE METO/BI PELICHUS TTOKA3aTENbHbIX
HEpPaBEHCTB

53 OcCHOBHBIE METO/BI PELLICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

54 OCHOBHbBIE METO/1bI PEeLLICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

55 OcCHOBHBIE METO/BI PELLICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/BI PELLICHUS
Jorapu(pMUUECKUX HEPABEHCTB

57 OCHOBHBIE METOABI PELLIEHUS
MPpalMOHAIIbHBIX HEPABEHCTB

53 OcCHOBHBIE METO/BI PELLICHUS
MppalMOHAIIbHBIX HEPABEHCTB

59 OcCHOBHBIE METO/BI PELLICHUS
HppalMOHANIbHBIX HEPABEHCTB

60 OCHOBHBIE METOABI PELLIEHUS
HppaLMOHAIIbHBIX HEPABEHCTB

61 I'padrnyueckue MeToabl pemeHus
UPpalMOHATIBHBIX YpaBHEHUI

62 I'padmyeckue MeToabl perieHus




63

UppalMOHANIbHBIX YpaBHEHUI

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHbIX YPaBHCHUN

64

65

66

I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHBIX HEPABEHCTB
I'paduueckue METOIbI peLICHUS
JOrapupMHUUECKUX YPaBHECHUN
I'padmyeckue MeToabI pemicHUsS
JorapupMHUUECKUX HEPABEHCTB

67

68

69

I'padmyeckue MeToAbI pemieHUs
norapuMUIECKUX HEPABEHCTB

I'paduueckue MeTo bl peLIeHus
MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX
ypaBHEHUH

I'paduueckue MeTo bl peLIeHus
MOKa3aTeJIbHbIX U JIOrapu(PMUIECKUX
ypaBHEHUH

70

I'padnueckue MeToabl pereHus
MIOKa3aTeIbHBIX U JOrapu(pMUUecKux
HEPaBEHCTB

71

72

73

I'padnueckue MeToabl pereHus
MOKa3aTeIbHBIX U JOrapu(pMUUECKuX
HEPABEHCTB

KonrtponbHas padora: "UpparoHanbHele,
noKa3zaTeJbHbIe U Jorapudmudeckue
HEpaBeHCTBA"

KommnekcHble uncna. Anredpandeckas u
TpUTrOHOMETpHUecKasi pOPMBI 3arucu




KOMIIJICKCHOT'O 4YHCJia

KommiekcHbie uncna. Anredpandeckas u

74 TPUTrOHOMETpHUUECcKasi (pOPMBI 3aucu
KOMIIJIEKCHOT'O YHCIIa

75 Apudmernueckre onepaum ¢
KOMIUIEKCHBIMU YHCIIaMHU

76 Apudmernueckue onepanuu ¢
KOMIUIEKCHBIMU YHCIIaMHU

77 N300pakeHre KOMIUIEKCHBIX YHCell Ha
KOOP/AMHATHOH MJI0CKOCTH

78 N300pakeHre KOMIUIEKCHBIX YMCell Ha
KOOPJAMHATHOM INIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii crenenu u3
KOMILJIEKCHOT'O YHCIIa

20 ®opmyna Myaspa. Kopau n-oii crenenu u3
KOMIIJIEKCHOTO YHUCIIa
[IpumeHeHne KOMIUIEKCHBIX YHCEI JUIs

81 peuieHns GU3NYEeCKUX U reOMETPUUECKUX
3aja4

20 KontponbHas padora: "KomiuiekcHble
qucia"

83 HarypainbHble u niensle yucia

84 HarypanbHsle u niensie yucna

25 [IpumeHeHne MPU3HAKOB AETMMOCTH LIENIBIX
qucel

26 [IpumeHeHne MpU3HAKOB AETUMOCTHU LENbIX
qucen

87 [IpuMeHeHne NPU3HAKOB AE€TMMOCTH LIENIBIX




yucen: HOJl u HOK

HpI/IMeHeHI/Ie MMPU3HAKOB ACIMMOCTH LCJIBIX

88 yucen: HOJl u HOK

29 [TpuMeHeHne TPU3HAKOB JIETMMOCTH IEITBIX
4KCeJl: OCTaTKU 110 MOAYJIIO

90 [IpuMeHeHne NPU3HAKOB IETMMOCTH LEIIbIX
YHCEN: OCTaTKU 110 MO0
[TpuMeHeHre NPU3HAKOB IETMMOCTH IEITBIX

91 qucen: anroput™ EBkianna uist pereHus
3aJa4 B LIEJIbIX YUCIIaxX

9 Kontposnbnas pabota: "Teopust menbix
yucen"
Cuctema 1 COBOKYITHOCTbh YpaBHEHHH.

93 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEJICTBUS
Cucrtema U COBOKYITHOCTh YPaBHEHUIA.

94 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIeICTBUS

95 OCHOBHBIE METOJIbI PEIICHHS CUCTEM U
COBOKYITHOCTEH pallOHAJIbHBIX YpaBHEHHH
OCHOBHBIE METOJIbI PELICHHSI CUCTEM U

96 COBOKYITHOCTEN UPpALlMOHATIbHBIX
YpaBHEHUU

97 OCHOBHBIE METO/IbI PELICHHS CUCTEM U
COBOKYITHOCTEH MOKa3aTeNIbHBIX YpaBHEHHH

08 OCHOBHBIE METOJIBI PEIICHHS CUCTEM U
COBOKYITHOCTEH IOKa3aTeNIbHBIX YpaBHEHHH

99 OCHOBHBIE METO/BI PELIEHUSI CUCTEM U




100

COBOKYITHOCTEH JIorapu(MUUECKUX
YpaBHEHUU

OcCHOBHBIE METOBI PELICHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(MUUECKUX
ypaBHEHUI

101

[IpuMeHeHue cucTeM K peleHuo
MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4 U3
pasIUYHBIX 00JIacTel HAYKH U pPeaIbHON
KU3HU, HHTEPIPETALUS TOTYyYSCHHBIX
pe3yNbTaToB

102

[IpuMeHeHne CUCTEM K PELIEHUIO
MaTeMaTH4YeCKHUX 3a/1a4 U 3a]1a4 U3
pa3nuyHbIX 001acTell HaAyKH U peabHOM
KU3HU, MHTEPIPETALUs II0Jy4YECHHBIX
pE3yJIbTaTOB

103

[IpumeHeHne HepaBEHCTB K PEIICHUIO
MaTeMaTHUYeCKUX 3aa4 U 3a7a4 u3
pa3nuyHbIX 001acTeil HayKH U peabHOM
KU3HU, UTHTEPIPETALUS TOJTyYEHHBIX
pE3yJIBTAaTOB

104

Kontponbnas pabora: "Cucremsi
paIoHaIbHBIX, UPPALMOHATBHBIX
MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
ypaBHeHUi"

105
106

PanvonaneHbIE ypaBHEHMS C MapaMeTpaMu

PanunoHannHBIC HCEpPAaBCHCTBA C MapaMEeTpaMu

107
108

PanvoHnaneHbIE CHCTEMBI € TapaMeTpaMHu

I/IppaLII/IOHaJ'ILHLIC YpaBHCHUS, HCPABCHCTBA

[ G R S S—




109

C mapameTpaMu

HppaumoHaibHble CUCTEMBI C ITApaMeTpaMu

110

111

IToka3aTenbHble YpaBHEHUS, HEPABEHCTBA C
napameTpamu

Iloxa3zaTenbHBIC CHCTEMEI C napamMeTpamMu

112

113

Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA
C mapameTpaMu

Jlorapudmuueckue CUCTEMBI C MTapaMeTpaMu

114

TpuroHomeTpuuecKe ypaBHEHHUS C
rapameTpamu

115

116

TpuroHnomeTpruyeckue HEpaBEHCTBA C
napameTpamu

Tpuronomerpudeckue CUCTEMBI C
napameTpamu

117

[TocTpoenue u uccnenoBaHue
MaTeMaTUYECKUX MOJEIEN PeaTbHbIX
CUTYallU| C MOMOILBIO YPAaBHEHUH C
rnapameTpamu

118

[TocTpoenue u uccnenoBaHue
MaTE€MaTHYECKUX MOJENIEHN peaabHbIX
CUTYAalMi C IOMOLIBIO CUCTEM YPAaBHEHUH C
napaMeTpamu
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[TocTpoenue u uccnenoBaHue
MaTeMaTUYECKUX MOJENEH peaTbHbIX
CUTYalllil C MOMOIIBIO CUCTEM YPABHEHHH C
rnapaMeTpamu

120

KonTponbnas pabora: "3amauu c
napamerpamu”




[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL

121
3HaHui: "YpaBHeHus"

122 [ToBTOpEHME, 0000IIEHNE, CHCTEMATHU3 AL
3HaHuii: "YpaBHeHus"

123 [ToBTrOopenue, 00001IEHNE, CUCTEMATH3AIS
3HaHui: "YpaBHeHus. Cucrembl ypaBHeHU"

124 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL
3HaHuii: "HepaBeHncrna"

125 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuii: "HepaBencrpa"

126 [ToBTOpenue, 0000IEHNE, CHCTEMATH3AIUS
3HaHuii: "HepaBencrna"

127 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuii: "[IpousBoaHas u e€ npumeHenue"

128 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "[IponsBoaHas u e€ npumeHeHue"

129 [ToBTOpEeHue, 060061IeHNE, CUCTEMaTH3aLUs
3HaHuii: "[Ipon3Boanas u e€ npumeHeHue"

130 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "MHTErpan u ero npumMeHeHue"

131 [ToBTOpEeHue, 06001IeHNE, CHCTEMATH3ALUS
3HaHui: "Oynkun"

132 [ToBTOpenmEe, 0600IIEHNE, CHCTEMATH3 AL
3HaHuil: "OyHkun"

133 [ToBTOpenue, 060061IeHNE, CUCTEMATH3AIUS
3HaHui: "Oynkun"

134 HroroBast koHTpopHAs paboTa

135 HtoroBasi KOHTpOJIbHASA paboTa




136 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME
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YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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