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HHOACHUTEJBHASA 3AIINCKA

VY4ebnbll Kypc «Anredpa U Havaja MaTeMaTHYE€CKOTO aHaIN3a» SBIISAECTCS
OJIHUM M3 HauOoJiee 3HAYMMBIX B MPOrpaMMe CpeIHEro o0Iiero oopa3oBaHus,
MIOCKOJIbKY, C OJJHOM CTOPOHBI, OH 00€CIIeYuBaEeT MHCTPYMEHTAIBHYIO 0a3y s
U3YUYEHHSI BCEX €CTECTBEHHO-HAy4YHBIX KYpCOB, a C [JpYrod CTOpPOHHI,
bopMHpYET JIOrMUYecKoe U a0CTPaKTHOE MBIIIJICHUE O0YyYaIOIINXCS Ha YPOBHE,
HEOOXOUMOM [IIi OCBOCHUSI HMH(POPMATUKH, OOIIECTBO3HAHUSA, HCTOPHH,
CJIOBECHOCTH M JAPYIMX JIUCUMIUIMH. B pamkax JaHHOro y4eOHOro Kypca
oOydJaromiecs: OBJIAJIEBAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOW HAYyKH,
KoTOpas (popMyIHUpYyeT CBOU JOCTHKEHUSI B MAaTeMaTHUYECKOUN (opMme.

VY4eOHblil Kypc anreOpbl M HayaJl MaTEMaTHYECKOTO aHaJIN3a 3aKJIabIBACT
OCHOBY JUI YCHEIIHOTO OBJAJCHHS 3aKOHAMU (U3MKHU, XUMHUH, OUOJIOTHH,
MOHUMAaHUS OCHOBHBIX TEHJEHIMH pa3BUTHS DKOHOMHUKHA U OOIIECTBEHHOMN
KU3HHU, TIO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX ITUGPOBBIX U
KOMIIBIOTEPHBIX TE€XHOJIOTHSAX, YBEPEHHO HCIIOJIb30BATh UX VIS JaJbHEHIIErO
oOpa3oBaHMsi U B IIOBCEAHEBHOW >KM3HU. B TO ke Bpems oOBianeHue
a0CTpaKTHBIMM W  JIOTHUYECKHM CTPOTMMH KOHCTPYKIUSIMU  aireopbl |
MaTeMaTH4YEeCKOr0 aHajii3a pPa3BUBACT YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTD, JIOKA3bIBaTh YTBEPKACHHUS C TTOMOIIBIO UHIYKIIUH
U paccyXJaTb JEAYKTHBHO, HCHOJIb30BaTh OOO0OIIEHHME M KOHKPETHU3ALUIO,
a0bCTparupoBaHve M aHaJIOTHIO, (OpMUPYET KpEaTUBHOE M KPUTHYECKOE
MBIIICHHE.

B xone uzydyenus yue6Horo kypca «Anredpa v Hayajga MaTeMaTU4eCKOro
aHaian3a» 00ydJarouuecs MojaydaloT HOBBIM OMBIT pelIeHUs] MPUKIAIHbBIX 3a/1a4,
CaMOCTOSITEJIBHOIO  IIOCTPOEHUS  MAaTeMaTUYECKUX  MOJEIEH  peajbHbIX
CUTyalllid, UHTEPIPETAMN MOJIYYEHHBIX PEUICHUN, 3HAKOMATCS C MPUMEPAMU
MaTeMaTUYECKUX 3aKOHOMEPHOCTEHM B INPUPOAE, HAYKE MU MCKYCCTBE, C
BBIJAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMHA M KX aBTOPAMH.

VY4eOnblil Kypc 001a/1aeT 3HAYUTEIHHBIM BOCITUTATEIBHBIM MTOTEHIIUAIOM,
KOTOPBIN peaqu3yeTcsi Kak dYepe3 Y4eOHbIH MaTepual, CIOCOOCTBYIOIIHIA
(GbOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK U 4Yepe3 CenupuKy ydeOHOU
NESTEIbHOCTH, TPEOYIOMIEH MPOJODKUTEIHLHOM KOHIEHTPAIlM BHUMAHMSI,
CaMOCTOSITEJIbBHOCTH, AKKYpaTHOCTM M OTBETCTBEHHOCTH 3a IOJIyYECHHBIN
pe3yabTar.

B ocHoBe meTonuku o0ydeHusi airebOpe M HadyajaM MaTeMaTH4eCKOro
aHaIM3a JSKUT JeATEeIbHOCTHBINA TPUHITUI O0yUEHHUS.

B crpykType yueOHOTO Kypca «AnreOpa W Hayajga MaTeMaTHYe€CKOTO
AQHaJIM3a» BBIJECIEHBl CIEAYIOIIME COAEPKATEIBHO-METOAUYECKUE JIMHUM:
«Yucna wu BeruucneHus», «DyHkuuu u  rpadukuy, «YpaBHEHHUS W
HEpaBEeHCTBa», «Hauana MaremaTuueckoro aHanuza», «MHOXKECTBA U JIOTUKAY.
Bce OCHOBHBIE COAEPIKATEIBHO-METOMWYECKUE JIMHUM H3y4alOTCA Ha
MPOTSDKEHUH JIBYX JIET 00y4YeHHWs Ha YPOBHE CpeIHEero ooimiero odpa3oBaHws,
€CTECTBEHHO JOMOJHSAA APYT Apyra U MOCTEIEHHO HACKIIASCh HOBBIMU TEMaMHU
U pazaenamu. JaHHbIA yueOHBIA KypcC SIBISETCS WHTEIPATUBHBIM, MOCKOJIBKY
o0beMHAET B ce0e ColepiKaHWE HECKOJBbKHUX MaTeMaTH4YEeCKUX TUCIUILIIMH,
TaKMX Kak anreOpa, TPUTOHOMETPHUS, MaTEMaTUYECKUH aHallu3, TEOpHs
MHOXXECTB, MaTreMarudeckas Jjorunka u gpyrue. [lo mepe Toro kak
oOyuaroluecs: OBJIaIeBalOT BCE O0sIee MIMPOKUM MATEeMAaTUYECKUM almapaToM,
y HUX TOCJEI0BaTEeIbHO (POPMUPYETCS U COBEPIICHCTBYETCSI YMEHHUE CTPOUTH
MaTeMaTUYECKYI0 MOJIEJIb  pEaIbHOW  CHUTyallud, [PUMEHSATh 3HAHUS,



MOJIYYCHHbIEC MPU U3YYEHUH Y4eOHOro Kypca, JUIsl PelIeHUs CaMOCTOSITEIbHO
c(hOpMyTUPOBAHHOW MaTEeMAaTUYECKOW 3ajladyd, a 3aTeM HHTEepPIPETUPOBAThH
CBOM OTBeET.

ConepxxarenpHO-MeTOaMYEeCKass JHMHUS  «Yucnma W BBIYMCIICHUS
3aBepiiaeT (HOPMUPOBAHHE HABBIKOB HCIOJb30BaHUS JCHUCTBUTEIBHBIX YHCEI,
KOTOpO€ OBbLIO HaYyaTO HAa YPOBHE OCHOBHOTO oO1ero odpazoBanus. Ha ypoBue
cpenHero oOmiero oopasoBaHusi 0co00e BHUMaHHUE ylemnseTcs (OpMUPOBAHUIO
HABBIKOB pallMOHAIBHBIX BBIYMCIICHUM, BKJIIOYAIOIIUX B ce€0s HMCMIOJIb30BAHHE
paznuyHbBIX (OpM 3aMHMCH YUCTA, yYMEHHUE JeNiaTh MNPUKHUAKY, BBINOIHSATH
npuOIMKEHHBIE BBIYMCIICHUS, OLICHUBATh YUCIIOBBIE BBIPAXKEHUS, paboTaTh C
MaTEMaTUYECKUMH KOHCTAHTaMH. 3HAKOMbIE OOyYarolIMMCSi MHOXECTBa
HATYypaJbHBIX, IEJIbIX, PAIIMOHATLHBIX U JIEUCTBUTEIIbHBIX YUCEN JOMOIHSIIOTCS
MHOXECTBOM KOMIUIEKCHBIX 4Hcel. B KakIoM H©3 JOTUX MHOMXKECTB
paccMaTpUBaIOTCSl CBOMCTBEHHBIE €My crenuduueckue 3aqaud U OIepaluu:
JICJICHUE HaIleJio, ONEepUPOBAHUE OCTATKAMU HAa MHOXKECTBE IIEJIBIX YHCET,
0CcOOBI€ CBOMCTBA PalIMOHAIBHBIX M UPPALMOHATIBHBIX YUCeN, apupMEeTUIECKHE
orepaluy, a TaKKe M3BJICUCHUE KOPHS HATYpPAJIbHOW CTENEHUW Ha MHOKECTBE
KOMIUJIEKCHBIX 4Hcel. brarojmapsi mocjaeaoBaTelIbHOMY pacCUIUpeHHIO Kpyra
UCIIOJIb3yeMbIX YHCENl U 3HAKOMCTBY C BO3MOXXHOCTAMH HMX MPUMEHEHUS IS
pEelIeHUsT Pa3IUYHBIX 3a7ad  (OPMUPYETCS TMPEACTABICHHE O EIUHCTBE
MaTEMaTUKH KaK HAyKd U €€ pOJIh B MOCTPOEHUU MOJIeNIeH pealbHOTO MUpa,
IIMPOKO UCIOJIb3YIOTCSl 0000IIEHNE U KOHKPETU3AIH.

JIuaust «YpaBHEHUSI U HEPABEHCTBA» pealiu3yeTcs Ha MPOTSKEHUU BCETO
oOy4eHHs] Ha ypOBHE CpeIHero oOIiero oO0pa3oBaHUs, MOCKOIBKY B KaXIOM
paznene IIporpaMMbl MpeayCMOTPEHO pEHIeHHWE COOTBETCTBYIOUIMX 3aaad. B
pe3yibTaTe O0O0ydYaroluecs OBJIAJIEBAIOT PA3IMYHBIMU METOJaMHU peIIeHUs
pallMOHAIBHBIX, HUPPALMOHAIBHBIX, IOKA3aTENbHBIX, JIOTApUPMHUUECKUX U
TPUTOHOMETPUUYECKUX YpPABHEHHM, HEPABEHCTB M CHUCTEM, a TaKXe 3ajad,
cozmepxammx mapamerpsl. [logydeHHbIE YMEHHUS MIUPOKO HCIOIB3YIOTCS TPH
UCCJIENOBAaHUM (PYHKIIUH C TIOMOIIBIO TMPOU3BOJHOM, TPU  PEIICHUH
NPUKJIAJAHBIX 33/1a4 M 3a/lad Ha HaXOXKJICHUE HAWOONBIIUX U HAUMEHBIIUX
3HaueHui GyHKIMU. JlaHHas cojepskaTenbHas JTMHUS BKIIOYAET B CeOsl TakKe
dbopMHUpOBaHWE YMEHHMI BBITIOJNHATH Pacu€Thl 1Mo (GopMysiaMm, mpeoOpa3oBaHus
paIllMOHAIBHBIX, UPPALUOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUH, a
TaK)K€ BBIPAXKCHUH, COJEPKAIUX CTETNICHH U JIorapudmbl. brarogaps nzy4eHuro
anreOpanvyeckoro  Marepuaiga  NPOUCXOAUT  JajbHEHINee  pa3BUTHE
AJITOPUTMHUYECKOTO W a0CTPAKTHOTO MBINIJICHUS 00yJaronuxcs, OpMUPYIOTCS
HABBIKU JEAYKTHUBHBIX PAaCCYXKICHUHN, pabOThl C CHUMBOJIBHBIMU (OpMamH,
NIPE/ICTAaBIICHUS 3aKOHOMEPHOCTEW W 3aBUCMMOCTEH B BHJIE PABEHCTB W
HepaBeHCTB. Anrebpa mnpeziaraeT 3pGeKTUBHbIE UHCTPYMEHTHI ISl PEIICHUS
MIPAKTUYECKUX M €CTECTBEHHO-HAYUYHBIX 3a/1a4, HATJSAHO JEMOHCTPUPYET CBOU
BO3MOKHOCTH KakK SI3bIKa HAYKH.

ConepxarenbHO-MeToaUYecKass JUHUS «DyHKIIMA U TpaduKm» TECHO
MeperUIeTaeTCs ¢ IPYruMU JIMHUSIMU Y9€OHOTO Kypca, TTOCKOJBbKY B KaKOM-TO
CMBICIIE 3aMaéT TMOCJIENOBATEeILHOCTh H3ydeHHs] MaTepuana. l3ydenwue
CTENIEHHOW, TOKAa3aTeIbHOW, JIOTApU(DMHUUECKOM U TPUTOHOMETPUUYECKUX
(GyHKIIUNA, ©X CBOMCTB U TpadUKOB, MCTMOIL30BaHME (DYHKIMHA ISl PEIICHUS
3a/1ay U3 JPYruxX yu4eOHBIX MPEIMETOB M PEAIbHON JKU3HU TECHO CBSI3aHO KakK C
MaTeMaTUYeCKUM aHAIM30M, TaK U C PEIICHUEeM YpaBHECHUI U HepaBeHCTB. [Ipu
ATOM OOJIbIIIOE BHUMAHHE yhaenseTcs (OPMHPOBAHUIO YMEHHUS BBIPAXKATh
dbopMynamMu 3aBUCUMOCTH MEXKAY Pa3IMYHBIMU BEJIMYUHAMH, HCCIIEI0BATH



noJIy4eHHbIe (PYHKIIMH, CTPOUTH UX rpaduku. Matepuan 3Toi cofepKaTeabHOM
JMHUW HAlleJIeH Ha Pa3BUTHE YMEHUH W HaBBIKOB, MO3BOJISIONIUX BBIPAKATh
3aBUCUMOCTH MEXIYy BEIMYMHAMHM B Pa3IMYHON (opMe: aHAIUTUYECKOH,
rpaguueckoii U cioBecHo. Ero wu3ydyeHue CrnocoOCTBYeT pa3BUTHIO
AITOPUTMHYECKOTO MBIIUICHUS, CHOCOOHOCTH K 0000IIEHHUIO U KOHKPETU3aIlHH,
UCIIOJIb30BAHUIO aHAJIOTUH.

ConepxarenpHas auHUS «Hauana MaremMaTrueckoro aHain3a» MO3BOJISIET
CYILIECTBEHHO PACHIMPUTh KPYr Kak MaTeMaTHYEeCKUX, TaK M MPUKIATHBIX
3a/1ay, JOCTYIHBIX OOYYaloIUMCS, TaK KaK y HUX TOSBISETCS BO3MOXKHOCTH
CTpOUTh TpadUKU CIOXKHBIX (QYHKIUH, ONpenensiTb WX HauOOJbIIUE W
HAaUMEHBIIIME 3HAYEHUS, BRIUUCIATD TUIOMaan puryp u oObEMBI TeJl, HAXOAUTD
CKOPOCTU M YCKOpEeHUs mpolieccoB. JlaHHas conepkaTebHas JMHUS OTKPHIBACT
HOBBIE BO3MOXHOCTH TIOCTPOCHHMS MAaTEMAaTHYECKHX MOJIElel peanbHbIX
CUTYaIlMi, MO3BOJIAET HAXOJUTh HAWIIyUIllee PEIICHHE B MPHUKIAJHBIX, B TOM
YUCJIE COUMAJbHO-’KOHOMHYECKUX, 3a/Jadyax. JHAKOMCTBO C OCHOBAMH
MATEMaTUYECKOTO  aHaliu3a  CIOCOOCTBYET  Pa3BUTHIO  aOCTPaKTHOTO,
(hopMaNbHO-JIOTMYECKOTO0 U KPEaTUBHOT'O MBIIUICHUS, (POPMUPOBAHUIO YMEHUM
pacrio3HaBaTh MPOSIBJICHUS 3aKOHOB MAaTE€MaTWKM B HAayKe, TEXHUKE U
uckycctBe. O0yuarommecs: y3HaloT O BBIJIAIOIIUXCS PE3YNIbTATaX, MOJTYYCHHBIX
B XO/JI¢ Pa3BUTUS MAaTEeMAaTUKU KaK HAyKH, U 00 UX aBTOpax.

ConepxaTenpHO-MeTOANYECKAs TUHUA «MHOKECTBA U JIOTUKA) BKIKOYAET
B ce0sl PJIEMEHTHl TEOPUM MHOKECTB M MAaTeMaTHUYECKOW JIOTUKU. TeopeTuko-
MHOXECTBEHHBIE IPEACTABIICHHUS MPOHU3BIBAIOT BECh KypC MIKOJIBHOM
MaTEMaTUKH W MpeJiaraloT HanboJiee YHUBEPCAIbHBIN A3bIK, 00bEIUHSIONUI
BCE pa3denbl MAaTEMAaTUKU W €€ TMPUIIOKEHUN, OHU CBS3BIBAIOT pa3HbIC
MaTeMaTU4YEeCKHE NUCIUIUIMHBI U UX MPUJIOKEHUS B enuHOe uenoe. [loatomy
BOXXHO J1aTh  BO3MOXKHOCThb  OOydYaromiemycsi TOHHMaTh  TEOPETUKO-
MHOECTBEHHBIN $I3bIK COBPEMEHHON MAaTE€MaTHUKH M HUCIOJIb30BaTh €ro IS
BBIPAKEHUS CBOUX MbICHEH. [pyruM Ba)KHBIM NPU3HAKOM MATEMATHUKHU Kak
HAyKW CJENyeT TMpU3HATh CBOMCTBEHHYIO €M CTPOTOCTh OOOCHOBaHUU W
CI€IOBaHUE  OMNPEICIEHHBIM  MpaBWIaM  [OCTPOCHUS  JI0KA3aTEJIbCTB.
3HAKOMCTBO C JJIEMEHTaMH MaTeMaTUYECKOW JIOTUKH CIOCOOCTBYET Pa3BUTHUIO
JIOTUYECKOTO MBINIICHUSI OOYYaroIIMXCs, TO3BOJSIET WM CTPOUTH CBOU
pacCyXJIeHHsT Ha OCHOBE JIOTUYECKUX TpaBui, (POPMUPYET HABBIKU
KPUTHYECKOTO MBIIICHUSI.

B yuebHom kypce «AnreOpa M Hayajga MaTEeMaTHYECKOTO aHAIM3a»
IPUCYTCTBYIOT OCHOBBI MaTEMATHYECKOI'0 MOJICIMPOBAHMS, KOTOPbIE IPU3BAHBI
CIocoO0CTBOBAaTh (DOPMUPOBAHMIO HABHIKOB TMOCTPOEHUS MOJENECH peabHBIX
CUTYaIlMi, WCCIICIOBAHUS JTUX MOJENIed C TMOMOIIBIO ammapara ainreOpbl H
MaTeMaTU4YeCKOr0 aHajin3a, MHTEPIPETAlNK MOJTYYEHHBIX pe3yabTaTtoB. Takue
3aJlaHUsl BIUIETEHbl B KaXKIbId M3 Pa3/elIOB NPOrpaMMbl, IMOCKOJIBKY BECH
Marepuan yueOHOTO Kypca IUPOKO UCIMOJIBb3YeTCs IS PEIICHUS TMPUKIIATHBIX
3amau. [lpu pemeHWr peambHBIX MTPAKTUYECKUX 3a7ad  OOydaroruecs
Pa3BUBAIOT  HAONIOAATENILHOCTh, YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
a0bCTparupoBaThCs, MCIOIB30BaTh AHAIIOTHIO, 0000IIATh U KOHKPETHU3UPOBATh
npobiemy. JlesTenbHOCTh MO (hOPMHUPOBAHUIO HABBIKOB PEIICHUS TTPUKIIATHBIX
3a/iay OpraHU3yeTCs B MPOIIeCcce M3YUeHHUs BCEX TeM Y4eOHOro Kypca « Anredpa
Y Hayaja MaTeMaTU4eCKOro aHaIN3ay.

Ha wusydenme ydeOHOTO Kypca «Anredpa ¥ Hadajga MaTEeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 yaca: B 10 kimacce — 136 gacoB (4 yaca B HeJel0), B
11 KJ1acce — 136 4acoB (4 yaca B HEJIEJTIO).



COIEPKXAHUE OBYYEHUA
10 KJTACC

Yucia 1 BBIYUCICHUA

Parnmonanpabie yncia. OOBIKHOBEHHBIE U JICCATUYHBIE APOOH, MPOILICHTHI,
OeckoHEUHbIe mepuoanueckue apoou. [IpumeHenue apoOel M MPOIEHTOB IS
pellleHusT MPUKIAAHBIX 33/]ad M3 Pa3JIMYHBIX OTPACICH 3HAHWM U peajbHOU
YKU3HU.

JlelicTBUTENbHBIE 4YHWCIIa. PanMoHalbHBIE W MPPAMOHAJIBHBIE YHUCIIA.
Apudmernueckue omepanud ¢ JeWCTBUTEIBHBIMH  4uciIaMU. Moayib
JNEUCTBUTEILHOTO 4YHclia W ero cpoiicTBa. [IpubmmkéHHBIC BBIYMCIICHHS,
MpaBujia OKPYIJICHUS, PUKHUIKA U OLICHKA pe3yIbTaTa BEIYMCICHUH.

Crenenb C 1mensiM nokaszarenemM. budnom HeroToHa. HMcnonb3oBaHue
noaxonsimed GopMbl  3allUCH  JIEUCTBUTENBHBIX YUCEN JUISl  PEIICHHUS
IIPAKTUYECKUX 3a7a4 U IIPEACTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOICTBA.

Crenenb ¢ palMOHaAJIbHBIM TIOKa3aTelIeM U €€ CBOMCTBA, CTENEHb C
JNEUCTBUTEIBHBIM I10Ka3aTEJIEM.

Jlorapudm uymcna. CpoiictBa norapudma. [lecsTuyHbie U HATypajbHBIC
Jorapu@Msl.

CuHyc, KOCHHYC, TAHT€HC, KOTAHIE€HC YHCIOBOIO aprymeHTa. ApKCHHYC,
APKKOCHHYC U apKTaHI'€HC YHUCJIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa M TOXKIECTBEHHBIE MpeoOpa3oBaHusA. YpaBHEHHE, KOPEHb
ypaBHeHUs. PaBHOCUIIBHBIE YpaBHEHUs U ypaBHEHUsI-cleaCcTBUA. HepaBeHCTBO,
pElLIEHUE HEPABEHCTBA.

OcCHOBHBIE METO/IbI PEIICHHUS IIEJIBIX U APOOHO-PAIMOHAIBHBIX YPABHEHUIM
Y HEpPaBEHCTB. MHOrOYJICHBI OT OJHOW MEPEMEHHOM. /lesieHne MHOTOYICHa Ha
MHOTOWIEH C ocTrarkoM. Teopema be3y. MHorowiensl ¢  UeIbIMH
kod(ppunmenramu. Teopema BueTa.

[IpeoOpazoBanus UNCIOBBIX BBIPAKEHUM, COACPIKAITUX CTETICHU U KOPHHU.

UppaunonanbHble  ypaBHEHMUS. OCHOBHBIE =~ METOJIbI  PEIICHUS
UppALMOHATBHBIX YPaBHEHUI.

[TokazarenbHbie ypaBHEHUA. OCHOBHBIE METO/IbI PEMICHUS MTOKA3ATEIbHBIX

YPaBHEHHUM.

[IpeoOpazoBanue BoIpaKEHHH, COAEPKANTUX JTOTapU(MBI.

Jlorapudmuueckne  ypaBHeHHs.  OCHOBHbIE  METOABI  pEIICHUS
norapuMUIECKUX YpaBHEHUH.

OcHoOBHBIE TPUTOHOMETPUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUUYECKHUX BBIPKECHUH. Pemenue TPUTOHOMETPUUYECKHUX
YpaBHEHUM.

Pemenne cucreM JIMHEWHBIX ypaBHEHWM. MaTpuua CHUCTEMBI JIMHEMHBIX
ypaBHeHUH. Ormnpenenurenbs MaTpUlbl 2X2, €ro T€OMETPUYECKUM CMBICT U
CBOWMCTBA, BBIYMCIICHUE €r0 3HAYCHUS, NPUMEHEHUE ONPEACIUTENS I
pelIeHUsI CUCTEMBbl JIMHEWHBIX YpPaBHEHHU. PelleHue NpukIaaHbIX 3a71ad ¢
IIOMOIIBIO CUCTEMBI JIMHEMHBIX ypaBHeHUW. MccnenoBaHne MOCTPOCHHON
MOJIEJIA C IOMOUIBIO MAaTPHUIL] U OIIPEAECTUTEIICH.

[TocTtpoeHne MaTeMaTUYECKUX MOJEIEH PEAIbHOM CUTYallMU C MOMOIIBIO
YPAaBHEHHM U HEPABEHCTB. [[pyMeHEeHNE ypaBHEHUN U HEPABEHCTB K PELICHUIO



MaTEMaTUYECKUX 3aJad M 3a7a4 U3 Pa3IMYHbIX 00JacTeil HAyKU U peajbHOU
AKU3HH.

DOyHKUUM U Tpaduku

OyHKIMSA, CrocoObl 3amanus (QyHkuuu. B3auMHO oOpaTHbIE (DYHKIUU.
Komno3umus ¢ynkumii. I'paduk QyHKuu. DneMeHTapHble MpeoOpa3oBaHUs
rpaduKoB QYHKITUH.

OO6nactb onpenesieHrs 1 MHOKECTBO 3HaUeHUH ¢pyHkuuu. Hynu GyHkumm.
[IpomexxyTkn  3HAKOMoOCTOSHCTBA.  UE&THhle M HEu€THble  (YHKIIHH.
[lepuonuueckne  ¢yHkuuu.  [IpoMexyTku  MOHOTOHHOCTH  (DYHKIUH.
Makcumymbl 1 MUHUMYMBbI (yHKIMUA. Hambomnpiiee u HauMeHbliee 3HAYCHUS
(GYHKIUY HAa TPOMEKYTKE.

JIuneitnasi, KBagpaTuyHas U APOOHO-TMHENHHAss QYHKIUU. DJIeMEHTapHOe
UCCJIeIOBAHUE U TTOCTPOEHUE UX IPaPUKOB.

Crenennas ¢GyHKIUS ¢ HATYpaJIbHBIM U IIEJIBIM MTOKa3aTesneM. E€ cBoiicTBa
u rpaduk. CBoiicTBa U rpaduk KOpHsS N-Oi cTeneHu Kak (PyHKIUM 0OpaTHOM
CTEIIEHU C HATYpaJIbHBIM [TOKA3aTEIIEM.

[TokazaTenbHas u morapudmuyueckas PyHKIIMM, UX CBONCTBA U TpaduKHu.
Hcnonb3oBanue rpad@ukoB GyHKIMM 1711 pellIeHUs YpaBHEHUH.

Tpuronomerpuyeckas OKpYKHOCTb, OIpEAENIEHHE TPUTOHOMETPHUUECKUX
(GYHKIIUNA YUCIOBOTO apryMEHTA.

OYHKIIMOHAIbHBIE 3aBUCUMOCTH B PEAIbHBIX MPOIECCaX M SIBICHUSX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Hauvana mareMaTH4ecKOro aHaIu3a

[TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUs TOCHeaoBaTebHOCTEH. MeTos
MaTeMaTUYECKON WUHTYKIIWU. MoHOTOHHBIE u OTrpaHUYCHHbBIC
nociieoBaTeabHOCTU. VIcTOpHs BOBHUKHOBEHUSI MATEMAaTUYECKOTO aHAJIN3a Kak
aHanan3a OECKOHEYHO MaJIbIX.

Apudmernueckass U reoMeTpUyeckas  MPOTPeccud. becKOHEeYHO
yObIBaroIIasi reomerpudeckasi mporpeccusi. Cymma OecKOHEYHO YOBIBaromei
F€OMETPUYECKON TTporpeccuu. JIMHEUHBIM U SKCIOHEHIIMAIBHBIA pocT. Hucio
e. @opMyIa CIOXKHBIX MPOIEHTOB. Vcronb30BaHUE MPOTPECCUU TSI PEIICHUS
peanbHBIX 337124 MPUKIIATHOTO XapaKTepa.

HenpepoiBHble (yHKIMM U WX CBOMCTBA. TOYkM pa3pbiBa. ACHUMITOTHI
rpadgukoB ¢yHkuuii. CBoWicTBa (DYHKIMI HENPEpHIBHBIX HA OTpe3ke. MeTon
WHTEPBAJIOB /I pelieHus HepaBeHCTB. [IpuMeHeHre CBOMCTB HEMPEPHIBHBIX
byHKIUN TS penieHus 3a1ay.

[leppass  w  BTOpas  mpousBoaHble  QyHkiuu.  OmnpeneneHue,
r€OMETPUYECKU ¥ (U3MYECKUH  CMBICI  TMPOW3BOJHON.  YpaBHEHUE
KacaTelbHOH K TpaduKy QyHKIUH.

[IpousBognbie  nnemeHTapHbIX  (GyHKumiA. [IpousBomHass  CymMMBI,
IPOU3BEICHUS, YACTHOTO U KOMITO3UIIMK (PYHKITUH.

MHoxecTBa U JIOTUKA

MHOX€eCTBO, omepalnuyd HaJl MHOKECTBAMM M WX CBOWCTBa. Jlmarpammel
Oiinnepa—Benna. IlpuMeHeHUE TEOPETUKO-MHOKECTBEHHOIO amnmnapara AJis
OTHCAHUS PEATbHBIX MPOIECCOB U SBJICHUM, MPU PEIICHUH 3a7a4 U3 JPYTUX
y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEMAaTHIECKOTO 0OBEKTA, CICICTBHE,
JI0KA3aTeNIbCTBO, PABHOCHJIbHBIE YPABHECHHUSI.

11 KITACC



Yucjaa 1 BbIYUCJIEHUA

Harypansubie u 1menwie uucna. [IpuMeHeHHE MNPU3HAKOB JEIUMOCTH
IEJIbIX YKceN, HauOonbImuii oo nenurens (nanee — HOJl) u HauMeHbIee
obmee kpatHoe (nanee — HOK), octaTkoB mo Mmojyito, anroputma EBkiauaa s
pelieHus 3a1a4 B 1eJIbIX Yhciiax.

KomniekchHple yucna. AnreOpandeckass M TpUroHoMeTpudeckas (hopMbl
3alUCH KOMIUIEKCHOTO uHnciia. ApudMETHYECKHE OIepalui ¢ KOMIUICKCHBIMU
yuciaaMu. M3o0paxkeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW TIOCKOCTH.
®opmyna MyaBpa. KopHu n-oif cTemeHM U3 KOMIUIEKCHOTO 4YHCIA.
[IpumeHeHne  KOMIUIEKCHBIX  YMCEN IS pEHIeHUuS  (PU3HYECKUX U
reOMETPUYECKUX 3a/1au.

YpaBHeHUs U HEPABEHCTBA

CucrteMa W COBOKYIIHOCTb YpaBHECHHMH M HepaBeHCTB. PaBHOCHIIbHBIC
CHUCTEMBI U CUCTEMBI-CIIC/ICTBUS. PaBHOCHIIbHBIC HEPABEHCTBA.

OT6op KOpHEW  TPUTOHOMETPHUYECKHX YPaBHEHHH C  IOMOIIBIO

TpHFOHOMGTqueCKOﬁ OKPYKHOCTH. Pemenue TPUT'OHOMCTPHUYCCKUX
HCPABCHCTB.

OcHOBHBIC MCTOABI PCIICHHUA IIOKA3aTCIbHBIX H JIOI’apI/I(i)MI/ILICCKHX
HCPABCHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPAILIMOHATBHBIX HEPABEHCTB.

OcCHOBHBIE METOJBI PELICHUS] CUCTEM M COBOKYIHOCTEW pPAlIMOHAIBHBIX,
UpPpalMOHATBHBIX, TOKA3aTEIbHBIX U JIOTapUPMUIECKUX YPABHEHUI.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

IIpumeHeHue ypaBHEHMH, CHUCTEM UM HEPABEHCTB K  PELICHUIO
MaTEMaTUYECKUX 3aJlad M 3a7a4 U3 Pa3IMYHbIX 00JIacTel HayKu U peabHOU
KU3HU, UHTEPIIPETALUS ITOJTyUYECHHBIX PE3YIbTATOB.

DOyHKUUM U TpaduKu

I'padux kommosummu ¢yHkuuid. ['eomerpruyeckue oOpa3bl ypaBHEHUM U
HEPABEHCTB HAa KOOPJIMHATHOM INIOCKOCTH.

Tpuronomerpuyeckue QPyHKIUU, UX CBOMCTBA U TPAPUKHU.

I'paduueckue meTonbl pelieHus ypaBHEHUN U HepaBeHCTB. ['paduueckue
METO/bI PEILICHHUS 3a]1a4 C TapaMeTPaMH.

Ucnionp3oBanne rpadukoB (YHKIMA 71 UCCIENOBAHUS TPOIIECCOB H
3aBUCUMOCTEH, KOTOPhIE BO3HUKAIOT MPHU PEIICHUH 3a7a4 U3 JPYTUX yudeOHBIX
IIPEIAMETOB U PEAIbHOM KU3HU.

Hauana MaTeMaTH4eCcKOro aHajan3a

[IpumeneHnre MpOM3BOIHON K MCCIIEOBAHUIO (DYHKIIMI Ha MOHOTOHHOCTD
U DJKcTpemMyMmbl. HaxoxaeHue HauOONbIIET0 YW HAWMEHBIIETO 3HAYCHUM
HEMPEePhIBHOMN (QYHKIIMU HA OTPE3KE.

[IpumeHeHne NpoOW3BOAHON ISl HAXOXKACHUS HAWITydlllero pEUIeHUs B
NPUKIAAHBIX 3a7a4ax, Ui OIPENENICHUsT CKOPOCTH M YCKOPEHHs Ipolecca,
3aIaHHOTO (POPMYITOH W TPAPUKOM.

[TepBooOpasHasi, OCHOBHOE CBOWMCTBO TMepBOOOpa3HbIX. [lepBooOpa3Hbie
aneMeHTapHbIX QyHKIui. [IpaBuina HaxoXIeHUS TEPBOOOPA3HBIX.

Nnrerpan.  ['eomerpuueckuit  CMbBICT ~ HWHTErpaia.  BbelunciieHue
onpenenéHHoro uaterpaia mno ¢popmyne Hetorona-JleiOuuna.

[Ipumenenre wHTErpana i HaXOXKICHUS TUIONMIAJICH TIIOCKUX (QUTYp H
00BEMOB T€OMETPUIECKUX TEJI.

[Tpumepst pemennii qudPepeHnanbHbIX ypaBHEHUNH. MaTemaTudeckoe
MOJICIUPOBAHUE pEATBHBIX TIPOIECCOB C TMOMOIIBI0 auddepeHInaIbHBIX
YPaBHEHUM.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJITEBPA N, HAYAJIA MATEMATHUYECKOI'O  AHAJIM3A»
(YTJIYBJIEHHBIM VYPOBEHb) HA VYPOBHE CPEJAHET'O OBUIEI'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaaaHCKOro BOCIIMTAHMS:

chOPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3HMIIMK  OOydaroIierocss  Kak
AKTMBHOT'O M OTBETCTBEHHOI'O 4JI€HA POCCUUCKOTO OOIIECTBa, MPEJACTaBICHUE O
MaTeMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUUHBIX CTPYKTYD, SIBJICHUM,
IpoIeAYp TPaKIAHCKOTO 0OIIecTBa (BBIOOPHI, OMPOCHI M JAPYIroe), YMEHHUE
B3aMMOJICHCTBOBaTh C COITMAJIBHBIMH HHCTHUTYTaMH B COOTBETCTBHHM C WX
GYyHKIUSAMUA U HA3HAYECHUEM;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMS

c(hOpPMHUPOBAHHOCTHh POCCUUCKON IpaKJaHCKOW UJICHTHYHOCTH, YBAKCHHS
K MPOIJIOMY U HACTOSIIEMY POCCUUCKON MaTeMaTHKH, IICHHOCTHOE OTHOILICHHE
K JOCTI)KCHHUSIM POCCHUMCKUX MAaTEMaTUKOB U POCCUMCKONH MaTeMaTHYeCKOM
IIIKOJIbI, WCIIOJIb30BAHUE ATUX JIOCTIKCHHN B APYTUX HayKax, TEXHOJOTHSIX,
chepax SJKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHHE JTyXOBHBIX IIEHHOCTEH POCCHICKOTO HapoJa,
c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, OSTHUYECKOTO ITOBEICHMUS,
CBSI3aHHOTO C  MPaKTUYECKUM TPUMEHEHHUEM JIOCTHXKEHUM HayKHu H
NEATEeIIbHOCThIO YYEHOr0, OCO3HAaHHWE JIMYHOTO BKJIaJa B IIOCTPOCHHE
YCTOMYHMBOTO Oy AyIIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs ICTETHKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, pEIIECHU, pACCYXICHU,
BOCIIPMUMYHUBOCTH K MATEMaTHYECKUM acCIleKTaM Pa3JIMYHbBIX BHUJOB HCKYCCTBA;

5) puzuyecKkoro BOCIMTAHMS:

c(hOPMHUPOBAHHOCTh yMEHHUSI TPUMEHATH MaTEMaTHYCCKHE 3HAHUS B
UHTEpecax 370poBOro © 0Oe3omacHOro oOpaza JKHU3HH, OTBETCTBEHHOE
OTHOIIICHHE K CBOEMY 3JI0POBBIO (370pOBOE IHMTaHHE, COalaHCHPOBAHHBIN
PEXKUM 3aHATUN U OTIbIXA, PETyJsipHas Qu3nyeckas akTUBHOCTH), (pru3ndeckoe
COBEPIIICHCTBOBAHHUE pu 3AHATHAX CIIOPTHBHO-03/I0POBUTEILHOMN
NEeSATEIIbHOCTBIO;

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPYAy, OCO3HAHHE IICHHOCTH TPYAOJIOOUS, HHTEpPEC K
pasiuYHBIM _ chepaM  IPO(ECCHOHANBHOM  JICATENBHOCTH, —CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPHIOKCHHUSIMHU, YMEHHE COBEPINATh OCO3HAHHBIM BBHIOOD
Oynymeli mpodeccun W peann30BbIBATH COOCTBEHHBIE >KW3HEHHBIC TLIAHBI,
TOTOBHOCTh U  CIOCOOHOCTHP K  MaTeMaTH4YeCKOMY OOpa30BaHUIO U
caM000Opa30BaHUIO HA TMPOTSHKECHUU BCEHW >KM3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MaTEMaTHYECKON HAIPABICHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYphl, TOHMUMAaHHWE BIUSHUS
COITMAJIbHO-DKOHOMHUYECKUX  TIPOIIECCOB HA  COCTOSHHUE TMPUPOJHOM H
COITMAJILHOM Cpebl, OCO3HAHHE TJIO0AJTBLHOTIO XapaKTepa SKOJOTHYCCKHX
mpo0JieM, OpUEHTAllU Ha MPUMEHEHHUE MaTeMaTHICCKUX 3HAHUM ISl peIICHHUS



3a/1a4 B 00JIaCTH OKPYIKAIOIIEH CpeJibl, IJIAHUPOBAHKE MTOCTYIKOB M OLICHKU UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHA HAayKM W  OOIIECTBEHHOW TMPAKTUKHU, ITOHUMAaHHE
MaTeMaTHYECKOW HAyKW Kak c]ephl 4eIOBEUECKON NeATeIbHOCTH, ATANoOB €&
Pa3BUTUS M 3HAYMMOCTH JJISi Pa3BUTHS ITMBWIM3AIMU, OBJIAJICHUE S3BIKOM
MaTeMaTUKH UM MaTeMaTUYeCKOW KYJbTYpOM KakK CpEJICTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITh MPOCKTHYIO U HCCIIEIOBATEIBCKYIO JCATEILHOCTD
WHJVMBUAYAJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJ/IbTATDBI

ITo3HaBaTeIbHbIE YHHBEPCATbHbIE YUeOHbIE el CTBHS

ba3oBble 1ornueckue AecTBUA:

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIC MTPU3HAKN MAaTEeMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOUICHUH MEXAy MOHATHSAMH, (HOPMYIUPOBAThH
onpeeaeHus MOHSITHH, yCTaHABJIUBATh CYIIIECTBEHHBIN MPU3HAK
Kjaccu(uKanuy, OCHOBaHUA i OOOOIICHUS U CpaBHEHUSA, KPUTEPUH
IPOBOJIUMOTO aHAJIN3;

BOCIIPUHUMATh, (GOPMYJIUPOBaTH M  NPEOOPA3OBBIBATH  CYXKJICHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, AIMHUYHBIE, YaCTHBIE U OOIIHNE, YCIOBHbIE;

BBISIBIISITh ~ MaT€MaTUYeCKHe  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
IpOTUBOpEYUHs B PaKTax, JAHHBIX, HAOIOICHUSIX U YTBEPKIACHUSX, Mpe/jiaraTh
KPUTEPHUH JIJIsl BBISIBIICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIA;

JieaTh BBIBOJABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JCAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUEHHUM, YMO3aKIIIOUCHU 110 aHAJIOTHH;

IPOBOJUTH CaMOCTOSATEIILHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
yTBEPXKJEHUN (MpsSMbIE W OT MPOTHMBHOIO), BBICTPaMBaTh aAPryMEHTAIIUIO,
OPUBOJUTH TIPUMEPHl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbI;

BBIOMpATh Croco0 pemnieHus y4yeOHOUM 3amaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElICHUs, BBHIOMpaTh Haubojee MNOAXOAAIMMK ¢  y4€ToM
CaMOCTOSTEIIbHO BBIICTICHHBIX KPUTEPHUEB).

ba3zoBble uccieaoBarebCcKue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEIHLCKUM WHCTPYMEHT IMO3HAHMUS,
dbopMynupoBaTh  BOMPOCHI, (GUKCUPYIOIIME MPOTUBOpeUYne, IMpodiemy,
yCTaHaBJIMBATh UCKOMOE U JaHHOE, (POPMUPOBATH THIIOTE3Y, apTYMEHTHUPOBATh
CBOIO TMO3UIINI0, MHCHHE,

IPOBOJUTH CaMOCTOSITEIIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTH4eCcKOro O0BEKTa,
SBJICHWS, TIPOIIECCA, BBIABICHUIO 3aBUCUMOCTEH  MEXAYy OOBEKTaMH,
SIBJICHHUSIMU, TIPOIECCAMU;

CaMOCTOSTENLHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
MPOBEAEHHOTO HAONMIONICHUS, WCCIEOBaHUs, OIICHUBATh JOCTOBEPHOCTH
MOJTYYeHHBIX PE3yJIbTaTOB, BEIBOJOB M 00OOIICHU;

MPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE TPOIECCa, a TAKXKE BBIJABUTATH
MIPEANOIOKEHUS O €T0 PAa3BUTUH B HOBBIX YCIIOBHSIX.

Pabora c undopmanueii:

BBISIBIIATH N€PUITMTH MHPOPMAILIUU, TAHHBIX, HEOOXOIUMBIX ISl OTBETA
Ha BOIPOC U ISl pEIICHUS 3a]1a4H;



BbIOMpaTh  MHGOPMALIMIO M3  HCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJIN3UPOBaTh, CHUCTEMATH3UPOBaTh M MHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUJOB U POPM IMPEICTABICHHUS;

CTPYKTYpPHUpPOBaTh UH(POPMAIIKIO, MPEACTABIATH €€ B pa3InuHbIX (hopmax,
WUTIOCTPUPOBATh TpadUUuecKy;

OLICHUBATh HaAEKHOCTh uHdopMaIuu 1o CaMOCTOATENLHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKAaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIE TeHCTBHS

Oo0menue:

BOCIIPHHUMAaTh H  (OpPMYyJIHpOBaTh CYKICHHUS B COOTBETCTBHH C
YCIIOBUSIMH H TIEJISIMU OOIIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIpaXkaTh CBOIO TOUKY
3pEHHUS B YCTHBIX M MMCbMEHHBIX TEKCTAX, AaBaTh MOSCHEHUS 110 X0y PEIICHUS
3aJ1a4yi, KOMMEHTHPOBATh TIOJyUYCHHBIN PE3yJIbTAT;

B X07i¢ 00CYXJIeHHUs 3aJ1aBaTh BOIIPOCHI IO CYIIECTBY 0OCYKIaeMOH TEMBI,
npoOJieMbl, pelIaeMoi 3ajadyu, BBICKA3bIBaTh HJEH, HaIleJICHHbIE Ha IIOMCK
pelIeHusi, COMOCTARISITh CBOU CYXIEHHUS C CYXKJICHUSIMH JPYTHX YYaCTHHUKOB
Jyajora, oOHapyKUBaTh Pa3IMUYME U CXOJICTBO IMO3HIIMH, B KOPPEKTHOM (popme
(bopMyIUpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

IPEACTaBIIATh pe3yIbTaThl pelieHus 3a1a4Hu, AKCIICPUMEHTA,
HCCIICIOBAHUS, TPOEKTa, CAMOCTOSTEIbHO BBIOUpATh (hopMaT BBICTYILICHUS C
y4E€TOM 3aJ1a4 IPE3CHTAIIUN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHMBepPCcaJbHbIE YueOHbIe 1eliCcTBUSA

Camoopranusamnus:

COCTABJISITH TUIaH, aJITOPUTM PEIICHUS 3a7a4i, BHIOUPATh CIIOCO0 pelieHus
C y4€éTOM HUMEIOIIMXCSA PEeCypcoB M  COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBAaTh W KOPPEKTUPOBATH BAPUAHTHI PEHICHUN € YYETOM HOBOM
uH(bOopMaIuu.

CaMOKOHTPOJIb, SMOIIUOHAJIbHbIN HHTEJIEKT:

BJIQJICTh HAaBBIKAMHU [IO3HABATEIbHOM peIeKCHH KaK OCO3HAHUSA
COBEpIIIAEMbIX JIEUCTBUM U MBICIUTEIBHBIX MPOIIECCOB, WX PE3yJIbTaTOB,
BJIQJIETh CIOCOOAMHU CaMOIPOBEPKH, CaMOKOHTPOJISL TMpoIlecca W pe3yibTaTa
pelIeHus: MaTeMaTUYEeCKOM 3a1auH;

NPEeNBUACTh TPYAHOCTHU, KOTOPHIE MOTYT BO3HHUKHYTH TPH PEIICHUU
3a/lauyd, BHOCUTh KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX
00CTOSITEIBCTB, TAHHBIX, HAMJICHHBIX OIIMOOK, BHISBIICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yjbTaTa LEIW U YCIOBUSM, OOBSICHATH
OPUYUHBI  JIOCTM)KCHHUS WM HEIOCTH)KCHHUS Ppe3yJbTaTOB JEATEIbHOCTH,
HAXOJUTh OMUOKY, TaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eTeIbHOCTD:

MOHMMATh W  WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUyAIbHOW pa0OThl MPU PEIICHWH Y4YEOHBIX 3a7ad, MPUHUMATH IETh
COBMECTHOM JIeITEIbHOCTH, TUIAHUPOBATh OPTaHU3aIUI0 COBMECTHOU PaboTHI,
pacmpenensaTh BUIbI pabOT, TOTOBAPUBATHCS, 00CYX IaTh MPOIECC U Pe3yabTaT
paboThI, 00001IaTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboThl (00CyXIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIE), BBINOJIHATHL CBOIO YacTh pabOThI W
KOOPJMHUPOBATh CBOM JEHUCTBHSI C APYTMMH YJCHAMU KOMAaHJbI, OIICHUBATh
KauecTBO  CBOETO BKJIajga B  OOMMIA  TPOAYKT TIO  KPUTEPHSM,
c(hOpMyTUPOBAHHBIM YYaCTHHUKAMHU B3aUMOICHUCTBUSI.



IHPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenuss B 10 kyacce oOyyaromuiics MOJIYYUT CIETYIOITUE
IpEeIMETHBIE PE3YJIbTATHI IO OTJACIBHBIM TEMaM padoueil MporpaMmMbl y4eOHOTO
Kypca «AnreOpa 1 Hauajla MaTEMaTUYECKOTO aHAIN3ay:

Yuciia 1 BBIYUCTICHUSA:

CBOOOJTHO OTIEPUPOBAThH MOHATUSIMH: PAIMOHAIILHOE YUCIIO0, OECKOHEUHAas
nepuoguyeckas JpoOb, MPOIEHTHI, HPPAIUOHATBHOE YHCIIO, MHOXECTBa
PalMOHAIIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIA;

OPUMEHSTh ApOOM W TPOLEHTHI Uil pEUICHUs NPUKIAJHBIX 3334 U3
PA3JIMYHBIX OTPACIIEU 3HAHUM U PEATIbHOU KU3HU;

OPUMEHSATh  NPUOMMKEHHBIE  BBIYMCIICHMS, T[paBUiia  OKPYIJICHHS,
NPUKHUJIKY U OLICHKY PE3yJIbTaTa BIYMCIICHUN;

CBOOOJTHO OMEpPUPOBATH IOHATHEM: CTENEHb C IEJIbIM I[OKa3aTeleM,
UCIIOJIb30BaTh MOJXOJANIYI0 (OpMYy 3amuCH JCUCTBUTENBHBIX YHUCET IS
peLICHUs MPAKTUYECKUX 3a/1a4 U IPEJICTABICHUS JaHHbIX;

CBOOOJTHO  OINepuUpoBaTh  MOHATHEM:  apU(PMETUYECKUNH  KOpPEHb
HAaTypaJbHOW CTEIICHU;

CBOOOJTHO  ONEPHUPOBATH  TMOHSTHEM: CTENEHb C  palMOHAIbHBIM
II0Ka3aTeseM;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: Jorapup™m UHcia, JNECATUYHBIE U
HaTypaJbHBIC JIOTAPUDMBIL;

CBOOOJTHO OTMIEPUPOBATH MOHATUIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC
YHUCIJIOBOT'O apryMEHTA;

ONIEPUPOBATH  IOHATUSAMHU: APKCHUHYC, AapKKOCHHYC M  apKTaHICHC
YUCIJIOBOT'O apr'yMEHTA.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO  ONEpPUPOBATH  TOHATHSMHU:  TOXKIECTBO,  ypaBHEHHE,
HEPAaBEHCTBO,  PAaBHOCWIBbHBIE  ypPaBHEHUS W YPABHEHUS-CIICACTBUS,
PaBHOCHUJIbHBIE HEPABEHCTBA;

OPUMEHSTh PA3IMYHBIE METOJbl PEIICHHUS] PAlMOHAIBHBIX M JPOOHO-
pallMOHAJIBHBIX YPAaBHEHHUM, MPUMEHAThH METOJ HWHTEPBAJIOB ISl PELICHUS
HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHSATHUSMHU: MHOTOYJIEH OT OJHOM MEepEeMEHHOM,
MHOTOWICH C MLEIbIMH KOd(PUIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSThH
JICJICHUE MHOIOWJIEHAa Ha MHOI'OWIEH C OCTAaTKOM, TeopeMy be3dy u teopemy
Buera nns pemenus 3anay;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMHU: CUCTEMA JIMHEHHBIX ypaBHEHHIA,
MaTpula, OMNPEAEIUTENh MATPULBI 2 X 2 W €ro reOMETPUYECKH CMBICH,
UCIIOJIb30BaTh CBOMCTBA ONMpENENUTeNs 2 X 2 i BBIYUCIIEHUSI €r0 3HAYCHUs,
MPUMEHATh ONPEHECIUTENN JJI PELICHUS CHUCTEMBl JIMHEWHBIX YPaBHEHH,
MOJICJINPOBAaTh pEAJbHBIE CUTyallMd C IIOMOIIBK) CHUCTEMBI JIMHEHMHBIX
YPAaBHEHHM, MCCIEIOBaTh IOCTPOCHHBIE MOJEIA C MOMOIIBIO MAaTpUILl |
ONPENEIUTEIIEN, UHTEPIIPETUPOBATH IMOJIYYEHHBIN PE3yJIbTAaT;

WCIIOJIh30BaTh CBOMCTBA JEHCTBUNM C KOPHSAMHU [JIsi MPeoOpa3oBaHUs
BBIPAKECHU;

BBITIOJIHSATh ~MPEOOpa30BaHUSI YHCIOBBIX BBIPAKEHUH, COJEPIKAIINX
CTENEHU C PallMOHAIBHBIM I10KA3aTEIIEM;

HCIIOJIb30BaTh cBoiicTBa  Jiorapudmosn TSt npeoOpa3oBaHUs
norapu(MUUECKUX BBIPAKECHHI;



CBOOOJIHO OTEPUPOBATH MOHATUSMU: UpPPAIIMOHATIbHBIE, MOKA3aTEIbHbIE U
gorapuMUUECKHEe YpaBHEHUs, HAXOJUTh UX PEHICHUS C [OMOIIbIO
PABHOCHJIBHBIX TIEPEXO0B UIIM OCYIIECTBIISISI TPOBEPKY KOPHEH;

PUMEHSTh OCHOBHBIE  TPUTOHOMETPUYECKHUE bopmynbl s
npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKECHHUI;

CBOOOJTHO ONEPHUPOBATH TMOHITHEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHSATh HEOOXOIMMbIe (QOpPMYJbl I PEIICHUS OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUMH;

MOJIENIUPOBaTh pealbHble CHUTyallud Ha s3bIKE anreOpbl, COCTaBIATH
BBIPAKEHHUSI, YPAaBHEHHUs, HEPaBEHCTBA II0 YCIOBHUIO 3a/laud, HCCIEAOBAThH
MOCTPOEHHBIE MOJIEJIH C UCIIOIB30BAHMEM alllapaTa ajreopsbl.

DOyHKUUM U rpapuku:

CBOOOJTHO OMEpUpPOBATh MOHATUAMH: (YHKIMS, CHOCOOBI 3aJaHus
GyHKIIUU, B3aWMHO OOpaTHble (YHKIMM, KOMMO3UIMA (YyHKIUN, Tpaduk
(yHKIIMHY, BBITIOJHATD 3JI€MEHTapHbIE TpeoOpa3oBanHus rpa@uKkoB QyHKIIHIM;

CBOOOJTHO OTEPUPOBATH MOHATUAMHU: 00JIACTh OMPENEICHUS U MHOXXECTBO
3HaUYCHUN (PYHKIMH, HYJIH QYHKIIUU, TPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJTHO OIEpPUPOBATh MOHATHUSAMU: YETHBIE M HEYETHbIE (YHKIIHH,
nepuogudeckue PyHKIUU, TPOMEKYTKHM MOHOTOHHOCTH (YHKIIUU, MAKCUMYMBI
U MUHUMYMBI (YHKIIMW, HAuOOJIbllIee U HaUMEHbIee 3HaueHue (QYHKIMH Ha
IPOMEKYTKE;

CBOOOJTHO OMEPUPOBATH MOHATUSIMU: CTETICHHASI QYHKIIUS ¢ HATYpaJIbHBIM
U 1IeJIBIM OKa3aTesieM, Tpaduk cTeneHHOW GyHKIUU C HATYPAJIbHBIM U LETbIM
nokasaresieM, rpaduk KOpHs N-0il cTeneHu Kak (yHKIMK OOpaTHOM CTENEHU C
HATypaJbHBIM IMOKa3aTeJIeM;

OTepUPOBATh MOHATUAMU: JIMHEHHAs, KBaJpaTUUHAs U JTPOOHO-IMHEHHAs
(YHKIMY, BBIMOJIHATH OSJEMEHTAPHOE UCCJIEAOBAHME U TOCTPOCHUE WX
rpaduKoB;

CBOOOJTHO OTEPUPOBATh MOHIATHSAMU: MOKa3aTeNlbHAS U Jorapupmudeckas
GyHKIIMM, UX CBOMCTBA M rpaduKH, UCIMOJIb30BaTh UX TpadUKU NI pelIeHUs
YpaBHEHUN;

CBOOOJTHO OMEpPUPOBATH MOHSATUSMU: TPUTOHOMETPUUYECKAS OKPYKHOCTD,
onpe/eIeHue TPUTOHOMETPUIECKUX (PYHKITUNA YUCIOBOTO apTyMEHTa;

UCIIOJIb30BaTh Tpaduku (QYHKIUN JUIsl UCCIENOBAHUS TIPOIECCOB U
3aBUCUMOCTEH MpU pEIIeHUH 3a7a4 U3 JPYTuX YYeOHBIX MPEIMETOB U peaIbHON
KU3HU, BBIpAXATh (OPMYJIaMH 3aBUCUMOCTH MEXIYy BETMYNHAMU;

Hauyana mareMaTH4eCcKOr0 aHAJIU3A:

CBOOOJTHO OTIEPUPOBATH MOHATUAMH: apuPMeTHIecKass U TeoMeTpuIecKas
nporpeccusi, 0eCKOHEUHO YOBIBAIOIasi FTEOMETPUUYECKAs IPOTPECCUsi, TUHEHHBIHI
U OKCHOHEHIMAIBbHBIA pPOCT, (opMyla CIOXKHBIX TMPOIEHTOB, WMETh
IpEe/ICTaBlIEHUE O KOHCTAHTE;

MCIIOJIh30BaTh MPOTPECCUM I PEIICHUS PEAbHBIX 3a7ad MPUKIATHOTO

XapaKkTepa;
CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: TOCIEAOBATEIBHOCTh, CIOCOOBI
3a1aHus MOCJIeI0BATEILHOCTEMH, MOHOTOHHBIE u OTpaHUYCHHbIC

MOCJIEIOBATEILbHOCTH, TTOHUMATh OCHOBBI 3apOKICHHUS MaTeMaTHYEeCKOTO
aHaIM3a Kak aHaim3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OMEpPUPOBATh TMOHSATHUSAMU: HEMPEPHIBHBIC (YHKIUU, TOYKU
paspsiBa rpaduka GyHKIUNA, aCUMIITOTHI Tpaduka QyHKIINH;

CBOOOJTHO OTEPUPOBATH MOHATHEM: (DYHKIIHS, HETPEphIBHAS Ha OTPE3Ke,
MIPUMEHSTH CBOMCTBA HETIPEPHIBHBIX (DYHKITUHN IS pEIICHUS 3a71a4;



CBOOOJHO ONEPUPOBATH MOHSATUSAMU: IE€pBasg W BTOpPasl MPOU3BOIHBIC
byHKIIMHU, KacaTenbHas K rpaduky GyHKIUY;

BBIYUCIIATh  MPOU3BOJHBIE CYMMBI, IPOM3BENCHUS, YACTHOTO U
KOMITO3UIIMU IBYX (PYHKIMH, 3HATh MPOU3BOAHBIC AJIEMEHTAPHBIX (PYHKIUH;

UCIOJIb30BaTh T€OMETPUUYECKUN U (PU3NYECKUI CMBICI MPOU3BOIHOMN IS
pelieHus 3anad.

MHoxecTBa U JIOTUKA:

CBOOOJTHO  OMEpUPOBATH TOHATUSAMH: MHOXECTBO, OIEpaldd Haj
MHOXECTBaMU;

UCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN amnmaparT JJisl  ONKMCaHUs
peanbHBIX MPOIECCOB U SIBICHUM, MPU pPEUICHUHU 3a7ad U3 JAPYTUX YUEOHBIX
IPEAMETOB;

CBOOOJIHO OMEpUPOBATh MOHATUSMU: OINpPECICHUE, TEOpEMa, ypaBHEHHE-
CJIEICTBHE,  CBOWMCTBO  MAaTeMaTHMYeCKOro  O0BEKTa,  J0Ka3aTelbCTBO,
PaBHOCHUJIbHBIE YPABHECHUS U HEPABEHCTBA.

K xoniy oOydenuss B 11 kjacce oOyyaromuiics MOJTYYUT CIETYIOITUE
IPEeIMETHBIE PE3YJIbTATHI IO OTJCIBHBIM TEMaM padoueit MporpaMmMbl y4eOHOTO
Kypca «AnreOpa U Hadajla MaTEMaTUYECKOTO aHATN3ay:

Yuciia 1 BBIYUCTICHUSA:

CBOOOJTHO OMEpUPOBATh MOHATUAMH: HATypajJbHOE U 1IEJIO€ YHUCIIO,
MHO’KECTBA HATYPAJIbHBIX U LIEJIBIX YUCEII, UCIIOJIb30BATh PU3HAKUA JEITUMOCTH
ueneix uncen, HOJ[ m HOK HarypanbHbIX uMcen s peElICHUS 3a1ad,
IIPUMEHATH aNroputM EBKinnaa;

CBOOOJTHO ONEPHPOBATH TOHITHEM OCTaTKa MO MOMAYJIIO, 3aIlKChIBAThH
HaTypaJbHbIEC YKCJIa B PA3JIMYHBIX O3ULIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJTHO OTEpPUPOBATh MOHATHUSMHU: KOMIUIEKCHOE YHUCIO U MHOXXECTBO
KOMIUJIEKCHBIX YMCEJI, MPEJCTaBIATh KOMIUIEKCHBIE YKCIIa B aareOpandeckoi u
TPUTOHOMETpUUECKON (DopMe, BBIMOIHATH apu(METUYECKHUE ONepaIluii ¢ HUMU
U N300pakaTh HAa KOOPJMHATHOM TMIOCKOCTH.

YpaBHEHUS U HEPABEHCTBA:

CBOOOJTHO OTIEPUPOBATH MOHSATUSIMH: UPPAIIMOHAIILHBIE, MIOKa3aTEIbHbIC U
norapuMUUECKHe HEPABEHCTBA, HAXOAWTh WX PEIICHUS C TOMOIIbIO
PaBHOCHUJIBHBIX IEPEXOJIOB;

OCYIIECTBJISATh OTOOp KOPHEW TpPH PEIICHHH TPUTOHOMETPUUYECKOTO
YpaBHEHUSI;

CBOOOJTHO OIEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHSATh HEOOXOMWMbIe (QOpPMYJbl Ui  PEIICHUS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTIEPUPOBATH MOHATUSMU: CUCTEMA M COBOKYITHOCTb YpaBHEHUN
U HEPABEHCTB, PABHOCWJIBHBIE CHUCTEMBI U CHUCTEMBI-CIEACTBUS, HAXOJUTh
pELICHUsI CHUCTEMBI MU COBOKYITHOCTEM pPAlUOHAIBHBIX, HPPALUOHAIBHBIX,
MOKa3aTeNIbHBIX U JIOTapU(MHUUCCKIX YpaBHEHUN U HEPABCHCTB,;

peuarb palroOHaIbHbIE, VppalUOHAIBHBIE, IIOKa3aTeJbHbIE,
gorapuMUUECKHe ¥ TPUTOHOMETPUYECKHE YPAaBHEHHMS ¥ HEPABEHCTBA,
coAepKallrue MOAYJIA U TapaMeTpBbl;

MPUMEHSTH TpaPUIECKUue METOIbI I PEIICHUS YPABHCHHU U HEPABEHCTB,
a TaKXe 3a7a4 ¢ apaMeTpamu;

MOJICIUPOBATh peEaJbHBIC CUTYallMH Ha S3bIKE alreOpbl, COCTABISThH
BBIPAKCHUS, YPABHEHUS, HEPABEHCTBA M HX CHUCTEMBI II0 YCIIOBUIO 3a/1a4H,
MCCIIEIOBAaTh TMOCTPOSHHBIE MOJIENM C HMCIOJIb30BAaHWEM ammapara anreOpbi,
WHTEPIPETUPOBATH MTOJTYUYECHHBIN PE3YJIbTAT.



DOyHKUUM U TpapuKu:

CTpOUTh TpadUKH KOMIIO3UIMHK (YHKIMA C MOMOIIBIO 3JIEMEHTAapPHOIrO
UCCJIEIOBAHUS U CBOMCTB KOMIIO3UIIMU JABYX (hYHKIIMIA;

CTPOUTh TE€OMETpUYeCKhe 00pa3bl ypaBHEHUWH M HEPABEHCTB Ha
KOOPANHATHOM IIJIOCKOCTH;

CBOOOJTHO OINEPUPOBATH MOHATUAMU: TpadUKU TPUTOHOMETPHUUECKUX
byHKIMA;

OPUMEHATh (PYHKIUU ISl MOJCIIUPOBAHUS M MCCIEIOBAHUS PEATbHBIX
IIPOIIECCOB.

Hauyana MareMaTH4ecKOro aHajmn3a:

UCIIOJIb30BaTh  MPOU3BOAHYIO  JJii  HccleAoBaHWs  (QYHKIMH  Ha
MOHOTOHHOCTb U 9KCTPEMYMBI;

HAXOJUTh HAaUOOJbIIIEe U HAMMEHbIIIee 3HaUYCHUS (DYHKIIMHU HETPEepbhIBHOU
Ha OTPE3KE;

VCIIOJIB30BAaTh MPOU3BOJHYIO JUISI HAXOXKICHUS HAWJIYUILErOo PEUICHUS B
IPUKIAAHbIX, B TOM YHCIIE COLUMAIbBHO-DKOHOMUYECKUX, 3ajadax, JJis
ompeeeH!s] CKOPOCTH M YCKOPEHHs MpoIecca, 3aJlaHHOTO (POpMYJION HITU
rpaguKom;

CBOOOJTHO OIEpUPOBATh MOHATHUSIMHU: TEPBOOOpa3Hasi, oONpeaeIEHHBIN
UHTErpajl, HaxOJUTh MEPBOOOPA3HBIC AJIEMEHTAPHBIX (DYHKIIMH U BBIYHCIISATH
uHTerpai no Gopmyne Hetotona-Jleionuna;

HAaXOJUTh IUIOMIATU IUJIOCKUX (GUTYp U OOBEMBI Tell C MOMOIIBIO
UHTETpana;

UMETh IPEICTABICHUE O MATEMATUYECKOM MOJICIMPOBAHUU HA IIPUMEPE
coctaBieHus nuddepeHInanbHbIX YPaBHEHHUI;

pelIaTh NPUKJIIAIHbIE 3aa4i, B TOM YHCIJIE COLUUAIBbHO-3KOHOMUYECKOIO U
¢uznueckoro  xapaktepa,  CpeICTBaMM  MaTeMaTHYEeCKOro  aHajM3a.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

HanmenoBanmue pa3jiesioB
U TeM NPOrpaMMmbl

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

DJIeKTpPOHHbIe (LM (POBHIe)
o0pa3oBaTe/ibHbIEe pecypChl

MHOX%eCTBO
JEHCTBUTENbHBIX YHCEI.
MHorouJieHsl.
PanmonaneHble ypaBHEHHUS
1 HepaBeHceTBa. Cucremsl
JIMHENUHBIX YpaBHEHUN

24 1

OyHKIUYU U TpadUKy.
CrenenHas GyHKLUSA C
LIEJIBIM TTOKa3aTeNIeEM

12 1

ApudmeTnieckuii KopeHb
N-ol CTEIECHM.
WNppannoHanbHbie
ypaBHEHUS

15 1

[Toka3zarenbHas GyHKIUSA.
[Toka3zarenbHbIE ypaBHEHUS

10 1

Jlorapudpmuueckas
byHKIHS.
Jlorapugmuueckue
ypaBHEHUs

18 1

Tpuronomerpuyeckue

22 1




BBIPAKECHUS U YPABHEHUS

HOCJ’Ie,I[OBaTCJ'IBHOCTI/I u

10
HpOrpeccuu

HenpepriBHble GyHKINH.

[IpousBoHas 20

[ToBTOpEeHME, 0000IICHNE,
cUCTEeMaTH3alus 3HaHUI

OBIIEE KOJIMYECTBO

YACOB 110 I[TPOTPAMME 136




11 KIIACC

Ne
n/n

HaunmenoBaHmue pa3aeioB
H TEM IIPOrpamMmMmabl

KoaudecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JuiekTpoHHbIE (UG POBbIE)
o0pa3oBaTejibHbIE PeCypPChI

UccnenoBanue GpyHKIMMA ¢
MMOMOUIBIO TPOU3BOTHOM

22 1

ITepBooOpazHas u
HUHTETpaT

12 1

I'padpuxu
TPUTOHOMETPUUECKHUX
(GyHKIHIA.
Tpuronomerpuueckue
HEpaBEHCTBA

14 1

WppauroHaneHele,
IIOKa3aTCJIbHBIC U
norapuMuIecKue
HEPaBEHCTBA

24 1

KommiekcHbie unciia

10 1

HatypanbHble u nenble
quciaa

10 1

CucreMbl pallMOHAIIBHBIX,
UPpaLMOHATIBHBIX
MOKAa3aTeNbHbIX U
J0rapuPMHUUECKUX
YpaBHEHUU

12 1




3ajauu ¢ mapameTpamu 16 1
[ToBTOpEHHE, O606IH€HI:I€, 16 5
CHUCTEeMaTH3aIus 3SHAaHUI
OBIIEE KOJIMYECTBO
136 10

YACOB I10 ITPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4yacoB

KonTposabHbie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchI

MHO)KCCTBO, onecpanvu Hal
MHOKECTBaMH M UX CBOMCTBa

Huarpammsl Ditniepa-Benna

IIpuMeHeHne TeopeTHKO-
MHO>KECTBEHHOTO arapara
JUIS pelleHus 3a1a4

PanuonansHBIC UKCIA.
OOBLIKHOBEHHEIE U
JECSATHYHBIE TPOOH,
MPOLIEHTHI, OECKOHEYHBIE
NePUOANYECKHUE TPOoH

PammmonansHEIE YmCHa.
OOBIKHOBEHHBIE U
JECSATHYHBIE TPOOH,
MPOLEHTHI, 0ECKOHEUHBIC
MEPUOANYECKHE POOH

[Tpumenenue apobeii u
IPOLICHTOB YIS PEIICHHS
MPUKJIAJHBIX 3a7a4




[Tpumenenue apodeii u
MPOLIEHTOB IS PELIEHUS
HPHUKJIATHBIX 3324

JlelicTBUTEIbHBIEC YHCIIA.
Panuonaneubie
HMppaluroHaJbHbIC YHCIIa

Apudmernueckue onepanuu
C ICUCTBUTEIBHBIMHU YUCTIAMU

10

Monyinb 1eUCTBUTEIBHOTO
YHCIIa ¥ €r0 CBOMCTBA

11

[TpubmmxéHHbIC
BBIUMCJICHHUSI, TIPaBUIIa
OKpPYTJICHUS, IPUKHUJIKA U
OIICHKA pe3yybTaTa
BBIUMCIICHUM

12

OCHOBHBIE METO/IBI PEIICHHS
LEJBIX U JPOOHO-
panuoOHaJIbHBIX ypaBHeHI/If/’I n
HEPABEHCTB

13

OCHOBHBIE METO/IbI PEIICHUS
HENbIX U APOOHO-
paHI/IOHaJ'IBHI)IX ypaBHeHI/Iﬁ nu
HEPABEHCTB

14

OCHOBHBIE METO/IbI PEIICHUS
HENbIX U APOOHO-
palroOHAIbHBIX YPaBHCHHUH U




HEPABEHCTB

15

MHorouwieHsl 0T OJHOU
nepeMeHHoiu. Jlenenue
MHOT'O4WICHA Ha MHOTOUJIEH C
octaTtkoMm. Teopema besy

16

MHoOrousieHs! ¢ HeJIbIMUA
koo dunmentamu. Teopema
Buera

17

Pemenue cuctem JIMHEHHBIX
yYpaBHEHUU

18

Pemenue cucrem JIMHEHHBIX
yYpaBHEHUHU

19

Matpuia cuctemsl JIMHEHHBIX
ypaBHeHui. Onpenennrens
MaTpHULbI 2X2, ero
TEOMETPUYECKUNA CMBICIT U
CBOICTBA; BBIYMCIIEHUE ETO
3HauYEHUs

20

Onpenenurens MaTpULbl 2%2,
€ro reOMETPUUYECKHUI CMBICIT
M CBOMCTBA; BEIYMCIICHUE €TI0
3HAYEHUS

21

IIpuMeHeHne onpenenurens
JUISL pELLIEHUS] CUCTEMBI
JIMHEUHBIX YPABHEHUN

22

Pemenune MMPUKJIAAHBIX 3a1a4




C IOMOILBIO CUCTEMBI
JIMHEUHBIX YPaBHEHUN

23

Pewenne npukiiagHeIx 3ama4d
C IOMOILBIO CUCTEMBI
JIMHEUHBIX YPABHEHUN

24

KonTponbhas pabora:
"PanrionanbHbIe ypaBHEHHS U
HepaBeHCTBA. CUCTEMBI
JUHEHHBIX ypaBHEHUN"

25

DyHK1US, C1IOCOObI 3aJaHHs
¢yHkun. Bzaumuo
oOpaTHbIe PYHKIUH.
Kommozurust ¢hyHKImii

26

I'paduk pyHKuHN.
DnemMeHTapHbIe
npeoOpa3zoBanus rpaduKoB

byHKIMMA

27

OO6nacth onpeneneHus u
MHOXECTBO 3HaYEHUN
¢byukun. Hynu ¢pyHknum.
IIpomexxyTkH 3HaK
MIOCTOSTHCTBA

28

YETHbIEC M HEYETHBIE
¢byukun. [lepuoauueckue
¢byukun. [IpomexyTku
MOHOTOHHOCTH (DYHKIIUU




29

MaxkcuMyMbl  MUHUMYMBI
¢ynkunu. Haubonbmee u
HaVMeHbIIIee 3HAUCHNE
(GYHKIIMH Ha TPOMEXKYTKE

30

JInnelinas, kBagpaTuyHas u
IpoOHO-TMHEHHAs QYHKIIH

31

DJIeMEHTapHOE UCCIIEIOBAHUE
U TIOCTPOCHHUE TPaPUKOB ITUX

byHKUMMA

32

DJeMeHTapHOe UCCIIeI0BaHKe
U TIOCTPOCHHUE TPaPUKOB ITUX

byHKUIMMA

33

CrerneHn ¢ LETBIM
nokaszareiieM. bunom
Hrrotona

34

CrerneHn ¢ LETBIM
rmokasarejieM. buaom
Hrrotona

35

CrenenHast GyHKITHUS C
HaTypaJbHbIM U LIEJIBIM
nokasareiieMm. E€ cBolicTBa U

rpadux

36

KonrpomnbHas pabora:
"Crenennas ¢pynkuus. Eé
cBoiicTBa 1 rpapuk"”

37

Apudmerndeckuit KOpeHb




HaTypaJIbHOM CTEIIEHU U €T0
CBOMCTBA

38

Apudmernueckuii KOpeHb
HaTypaJIbHOM CTEIIEHU U €T0
CBOMCTBA

39

[TpeoOpazoBaHMS YHCITOBBIX
BBIPAXKEHUI, COJIEPHKALIIUX
CTEIIEHU U KOPHHU

40

[TpeobpazoBaHus YHCIOBBIX
BBIPXECHH, COJIepPIKaLINX
CTEINEHU U KOPHU

41

[TpeobpazoBaHus YHCIOBBIX
BBIPXECHHI, COJIepIKaIINX
CTENEHU U KOPHU

42

HppanuoHanpHble
ypaBHeHHs. OCHOBHBIE
METO/Ibl PEILICHUS
UpPpalMOHATIbHBIX YPABHEHHM

43

HppanuoHanpHble
ypaBHeHUs. OCHOBHBIE
METO/Ib] PEILIEHUS
UpPpalMOHATIbHBIX YPaBHEHHM

44

WppanunonanbHbIe
ypaBHeHUs. OCHOBHBIE
METO/IbI PEILIEHUS
UppaLMOHATILHBIX YPaBHEHUM




45

PaBHOCHIIbHBIE TTEPEXO/IBI B
PEIICHUH UpPaALMOHATBHBIX
ypaBHEHUH

46

PaBHOCHIBHEBIE Nnepexoanl B
PCIICHUN UPPALUOHATIBHBIX
ypaBHEHUI

47

PaBHOCHIBHEBIE nepexoanl B
PEIICHNHU UPPATUOHAIbHBIX
ypaBHEHUI

48

PaBHOCHUIIBHBIE TIEPEXO/IBI B
PEIICHNU MPPAUOHAIBHBIX
ypaBHEHUI

49

CgoiicTBa u rpaduk KopHs N-
Ol creneHu Kak QyHKIUU
00paTHOM CTENEeHU C
HaTypaJIbHbIM I1OKa3aTeseM

50

CgoiicTBa u rpaduk KopHs N-
oif creneHu Kak QyHKIUU
00paTHOM CTENeH! C
HaTypaJIbHbIM ITOKa3aTeleM

51

KonrpomnbHas pabora:
"CBolicTBa U rpaduK KOpHs
N-0i1 CTENEeHHU.
UppannoHanbHbie
ypaBHeHUA"

52

CreneHb ¢ panrOHAJIbHBIM




IOKa3aTeJIEM U €€ CBOMCTBA

53

CreneHs ¢ paliMOHaIbHBIM
IOKa3aTeJIEM U €€ CBOMCTBA

54

CreneHb ¢ panirOHaJIbHBIM
IoKa3aTejieM U €€ CBOMCTBA

55

[TokazarenbHast QyHKINS, €€
CBOMCTBA U Irpaduk

56

Hcnons3oBanue rpaduka
(YHKIMM JUIs] peLIeHUs
yYpaBHEHUU

S7

Hcnons3oBanue rpaduka
(GYHKIMH JUIS] peLIeHUS]
ypaBHEHUI

58

IToka3aTenbHbIE ypaBHEHUS.
OcHOBHBIE METOIbI PELLICHUS
ITOKa3aTeJIbHBIX YPaBHEHHUI

59

IToka3aTenbHbIe ypaBHEHUS.
OcHOBHBIE METOIbI PELLICHUS
MTOKa3aTeJIbHBIX YPaBHEHHUI

60

Iloka3aTenbHbIC ypaBHEHUS.
OCHOBHBIE METO/IbI pEICHNUS
MTOKa3aTeJIbHBIX YPaBHEHUI

61

KonrpomnbHas pabora:
"TlokazarenbHas QyHKIHA.
ITokazarenbHble ypaBHEHUS"

62

Jlorapugm uncna. CBoiicTBa




norapudma

Jlorapudm uucna. CoiicTBa

63
norapudma

64 Jlorapudm uucna. CoiicTBa
norapupma

65 JlecaTuuHble U HATypaJbHbIE
JorapupMbl

66 JlecaTndHbIe U HATYpAJIbHbIC
J0TapuQMbI
[IpeoOpazoBanue

67 BBIPAXEHU, COlepIKalInX
aorapudmsl
[TpeoOpa3zoBanue

68 BBIPKEHUH, COMIEPKAITUX
aorapudmsl
[TpeoGpa3oBanue

69 BBIPKEHUI, COAEpKALTUX
aorapudmsl

70 Jlorapugmuueckas GpyHKIus,
e€ cBoiicTBa U rpadux

7 Jlorapugmuueckas GpyHKIus,
e€ cBoiicTBa U rpadux
Hcnonws3oBanue rpaduka

72 GYHKIUA 15T pEeTICHUS

YpaBHEHUU




73

Hcnons3oBanue rpaduka
(byHKUIMU 1715 peIIeHust
ypaBHEHUH

74

Jlorapudmmueckue
ypaBHeHUs. OCHOBHbIE
METO/Ibl PEILICHUS
JorapupMUUEecKUx
yYpaBHEHUU

75

Jlorapudmmueckue
ypaBHeHUs. OCHOBHbIE
METO/Ibl PELICHUS
JorapupMUUEecKUx
yYpaBHEHUHU

76

Jlorapudmmueckue
ypaBHeHHsA. OCHOBHBIE
METO/Ibl PEILICHUS
J0rapupMHUECKUX
yYpaBHEHUHU

77

PaBHOCWIIBHBIE ITEPEXO/BI B
PELICHUH JTOrapuPMUUECKUX
yYpaBHEHUN

78

PaBHOCWIIBHBIE ITEPEXO/BI B
PELICHUH JTOrapuPMHUUECKUX
YpaBHEHUN

79

KonTponbhas pabota:
"Jlorapudmuyeckast




¢ynkuus. Jlorapupmuaeckue
ypaBHeHHUA"

80

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

81

CuHyc, KOCUHYC, TAHT€HC U
KOTaHI'€HC YK CIIOBOIO
aprymeHra

82

ApKCHHYC, apKKOCHHYC U
ApKTaHT'€HC YUCIIOBOTO
aprymeHra

83

ApKcuHyC, apKKOCUHYC U
apKTaHT€HC YHCIIOBOTO
aprymeHra

84

Tpuronomerpuueckas
OKPYXHOCTB, OIIPENIETICHHE
TPUTOHOMETPUUECKHUX
(GyHKIHMI 4HCI0BOTO
apryMeHTa

85

Tpuronomerpuueckas
OKPYXHOCTb, OIIPENIETICHHE
TPUTOHOMETPUYECKUX

(G yHKIMI 4nCI0BOTO
apryMeHTa

86

OCHOBHEBIE
TPUTOHOMETPHUYCCKHE




bopmybl

87

OcCHOBHBIE
TPUTOHOMETPUUECKHUE

bopmybl

88

OcCHOBHBIE
TPUTOHOMETPHUYECCKHE

(bopMyiibl

89

OCHOBHEBIE
TPUTOHOMETPHUYECCKHE

bopMyIbI

90

[IpeoOpazoBanue
TPUTOHOMETPUUYECKHX
BBIPAKECHUI

91

[TpeoGpa3zoBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUI

92

[Tpeobpa3oBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUI

93

[Tpeo6pa3zoBanue
TPUTOHOMETPUUECKUX
BBIPAKECHUI

94

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUU

95

Penrenue




TPUTOHOMETPUUIECKUX
ypaBHEHU I

Pewenne
96 TPUTOHOMETPUUYECKUX
ypaBHEHUI

Pewenue
97 TPUTOHOMETPUUECKHUX
ypaBHEHUI

Pewenue
98 TPUTOHOMETPHUYECKUX
ypaBHEHUI

Pemenue
99 TPUTOHOMETPUUECKHUX
ypaBHEHU I

Pemenue
100 TPUTOHOMETPUUECKHUX
yYpaBHEHUHU

KonrtpomnbHas padora:
"TpUroHOMETpUYECKUE
101 BBIPAXKECHUS U
TPUTOHOMETPUUECKHE
ypaBHeHUA"

ITocaenoBaTeaIbHOCTH,
CocoOBbI 3a1aHUs

102 .
[MOCJIENOBATEILHOCTEI.

Metoa MaTeMaTUUECKOU




WHIYKIUU

103

MOHOTOHHEIE U
OTpaHHYCHHBIC
MOCIICIOBATEIILHOCTH.
Hcropus ananusa
OECKOHEYHO MAaJIbIX

104

Apudpmernueckas
nporpeccust

105

['eomeTpuyeckas mporpeccus

106

beckoneuno yOwiBarorias
reOMETpUYECKasl IPOTrPeCcCust

107

CyMMa 0eCKOHEUHO
yObIBaIOLIEH reoOMeTprUIeCKOn
porpeccuu

108

JInHeHbIl u
AKCIIOHEHIIMAJIBHBIN POCT.
Yucno e. PopMyiia CI0KHBIX
IIPOLICHTOB

109

JIvHeiHbIi
SKCHOHEHIIMAIBHBIN POCT.
Yucio e. Dopmyna CIOKHBIX
IIPOLICHTOB

110

Hcnonp3oBanne mporpeccun
JJI pCHICHUA pCAJIbHBIX
3a]a4 MPUKJIaJIHOTO
Xapaxkrepa




KonrpomnsHas padora:

111 "ITocnenoBaTeILHOCTH U
nporpeccun”

112 HenpepriBHble QyHKINT 1 UX
CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI
rpaduKoB QyHKITHIA

114 CaoticTBa GyHKIMI
HENpEepPbIBHBIX HA OTPE3Ke

115 CaoticTBa GyHKIMI
HEMpEepPbIBHBIX HA OTPE3Ke

116 Meto1 UHTEPBAIOB AJISt
pelIeHusi HepaBeHCTB

117 Meto1 UHTEPBAIOB AJISt
pelIeHusi HepaBeHCTB

118 Meton uHTEpBAJIOB JIs
pellIeHNs HEPaBEHCTB
IIpuMeHeHne CBOMCTB

119 HETPEePbIBHBIX (DYHKIMNA 115
peleHus 3aaa4
IIpuMeHeHne CBOMCTB

120 HETPEePbIBHBIX (DYHKIMNA 115
peleHus 3aaa4
IlepBas u BTOpas

121 P P

POM3BOJIHBIC (PYHKLIUU




Ornpenenenue,
122 FEOMETPUUECKUNA CMBICTT
MIPOU3BOIHOMN

123 Onpenenenue, GU3NIECKU

CMBICJI TPOU3BOIHOM

ypaBHeHI/Ie KacaTeJIbHOM K

124
rpaduky QyHKIHH

ypaBHeHI/Ie KacaTeJIbHOM K

125 rpaduxy GyHKUINN

HpOI/ISBOI[HBIe QJICMCHTAPHLbIX

126 | i

IIpon3BOHBIE 2TIEMEHTAPHBIX

127
byHKIMMA

IIpou3BogHas CyMMBI,
128 MPOU3BEICHHUS, YACTHOTO U
KOMIIO3ULIMHN (PYHKIIMH

[Tpon3BoiHas CyMMBI,
129 MPOU3BEICHHUS, YACTHOTO U
KOMIO3UIIHU (PYHKIIHHA

[Tpou3BoiHAs CyMMBI,
130 MIPOU3BEICHUS, YaCTHOTO U
KOMIO3UIINHN (PYHKIIHHA

KonrpomnbHas pabora:

131
"IIpousBogHas"

132 [ToBTOpenwue, 06001IIeHNE,

CUCTEMAaTU3allus 3HAHWII:




"VpaBuenus"

[ToBTOpEHME, 0600IIECHUE,

133 CHCTEMATHU3aLMS 3HAHUIH: 1
"Oynkuun"

134 HToroBasi KOHTPOJIbHAS L L
pabora

135 HToroeasi KOHTPOJIbHAS L L
pabora

136 [ToBTOpEHME, 0606meH1:Ie, L
cHUCTeMaTH3alMs 3HAHUI

OBIIEE KOJIMYECTBO YACOB
136 10

[10 [TIPOT'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

DJIEeKTPOHHbIE
undgposbie
oOpa3oBaTesibHbIE

pecypchl

[IpuMeneHne TpoOn3BOHOM
K UCCIEeIOBaHUIO (QYHKITUI
Ha MOHOTOHHOCTb U
AKCTPEMYMBI

[TpumeHneHue mpou3BOJHON
K UCCIEeIOBaHUIO (QYHKITUI
Ha MOHOTOHHOCTH U
IKCTPEMYMBI

ITpumeHeHne npon3BOIHON
K UCCIIEIOBaHMIO (DYHKITHIA
Ha MOHOTOHHOCTb U
AKCTPEMYMBI

ITpumeHeHne npon3BOIHON
K UCCIIEIOBaHMIO (DYHKITHIA
Ha MOHOTOHHOCTb U

3KCTPEMYMBI

ITpumeHeHne npon3BOIHON
K UCCIIEIOBAaHUIO (YHKITUI
Ha MOHOTOHHOCTb U
3KCTPEMYMBI




IIpuMeHeHne npou3BOIHOU
K UCCIICIOBAHUIO ()YHKITUI
Ha MOHOTOHHOCTb U
9KCTPEMYMBI

Haxoxxnenne HanOOIbIIErO
Y HAaMMEHBIIIEr0 3HAYECHUS
HEMPepbIBHON (QYHKIIMU HA
OTpe3Ke

Haxoxxnenune HanOoJIbIIErO
1 HAUMCHBIIICTO 3HAUCHUS
HETPEPHIBHON (QYHKIIUU HA
OTpe3Ke

Haxoxaenune HanOoJIbIIIEro
1 HAUMCHBIIICTO 3HAUCHUS
HENpepbhIBHON (DYHKIIUU HA
OTpe3Ke

10

Haxoxxnenune HanOoJIbIIErO
1 HAUMCHBIIICTO 3HAUCHUS
HENPEePBIBHON (DYHKIIUU HA
OTpe3Ke

11

Haxoxxnenne HanOoJIbIIEro
Y HAaUMEHDIIIETO 3HAYEHUS
HENPEePBIBHON (DYHKIIUU HA
OTpe3Ke

12

Haxoxxnenne HanOoJIbIIEro
1 HAUMCHBIICTO 3HAUYCHUSI




HENpEepbIBHON (PYHKIIUHU HA
OTpe3Ke

13

IIpuMeHeHne Mpou3BOIHOU
JUISL HAXOXKICHUS
HAWIY4IlIEero peueHus B
IPUKIIAIHBIX 3a7auax

14

IIpuMeHeHne mpou3BOIHON
JUISL HAXOKICHUSI
HAWIY4IlIero peuieHus B
IPUKIIAIHBIX 3a7auax

15

IIpuMeHeHne mpou3BOIHON
TUISL OIIPE/IeIICHUS
CKOpPOCTH M YCKOPEHHS
npoiiecca, 3aJaHHOT0
bopmyoit unu rpaduxkom

16

IIpuMeHeHne Mpou3BOIHON
TUISL OTIPE/IeIICHHS
CKOpPOCTH M YCKOPEHHS
npolecca, 3aJaHHOTO
dopmynoit unu rpaduxkom

17

Komnoszumus ¢pyHkumii

18

Komnosumus ¢pyHkumii

19

Komnozumus GyHKImii

20

['eomeTpuueckue o06pasbl
YpaBHEHUH Ha
KOOPAMHATHOW INIOCKOCTH




21

['eomerpuueckue oOpassl
YpaBHEHUH Ha
KOOPJMHATHOM IIOCKOCTH

22

KonrponsHas padora:
"UccnenoBanue QyHKIHHA C
MOMOIIBIO TPOU3BOAHON"

23

[TepBooOpazHasi, OCHOBHOE
CBOMCTBO IEPBOOOPA3HBIX

24

ITepBooOpasubie
AJIEMEHTAPHBIX (YHKIIHUA.
[IpaBuia HaXOXKICHUS
epBOOOPA3HBIX

25

[TepBooOpaznbie
AIIEMEHTApHBIX (PYHKIIHH.
[IpaBuia HaXOXKICHUS
epBOOOPA3HBIX

26

WHurerpai.
I'eomeTpuyeckuii CMbICT
WHTErpaja

27

Brraucnenune
ONpeIeIEHHOTO UHTErpaja
o ¢opmyne HproToHa-
JleiiOHMIIa

28

Bruucnenne
ONpeIeIEHHOTO UHTErpaja
o ¢opmyne HproToHa-




JleitOnuIa

29

[Ipumenenne uHTETpaNa
JUTSL HAXOXKJICHHUS
TUIOINAACH TUIOCKUX (QUTYp

30

[IpumeneHnue nHTErpaa
JUTSL HAXO0KIEHUSI 00HLEMOB
T€OMETPUUYECKHUX T

31

[Tpumeps perieHuit
nuddepeHIaTbHBIX
yYpaBHEHUU

32

[Tpumeps! pereHmit
T depeHIaIbHbIX
yYpaBHEHUHU

33

MaremaTuueckoe
MOJIETTMPOBAHUE PEATbHBIX
MIPOLIECCOB € TOMOIIBIO
b hepeHIaTbHBIX
ypaBHEHUH

34

KonrpomnbHas pabora:
"TlepBooOpazHas u
uHTerpan”

35

Tpuronomerpuyeckue
(byHKLIMH, UX CBOICTBA U
rpaduxu

36

Tpuronomerpuueckue
¢$yHKLIMH, UX CBOIICTBA U




rpaduku

37

Tpuronomerpuueckue
¢dyHKIMH, UX CBOIICTBA U
rpaduku

38

Tpuronomerpuueckue
(GYHKIMH, UX CBOWCTBA U
rpaduku

39

Tpuronomerpuveckue
(GyHKINU, UX CBOMCTBA U
rpaduku

40

OTt60p KOpHE#
TPUTOHOMETPUUECKHUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPYKHOCTHU

41

OT160p KOpHEH
TPUTOHOMETPUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPYKHOCTH

42

OT160p KOpHEH
TPUTOHOMETPUUECKUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPYKHOCTH

43

Ot60p KOpHEH




TPUTOHOMETPUYECKUX
YpPaBHEHUH € MOMOLIBIO
TPUTOHOMETPUYECKOMN
OKPY’KHOCTH

44

Pemenue
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

45

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

46

Pemenue
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

47

Pemenne
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

48

KonrtpomnsHas padora:
"I'paduku
TPUTOHOMETPUUECKUX
G yHKIHIA.
Tpuronomerpuueckue
HepaBeHcTBa"

49

OCHOBHBIE METOIEI
pEIICHUS TTOKa3aTeIbHBIX
HEPaBEHCTB

50

OCHOBHBIE METOIEI




pEeLIEHHS TOKA3aTEIbHBIX
HEPABEHCTB

o1

OCHOBHBIE METOIBI
pelleHuUs TOKa3aTeIbHBIX
HEPABCHCTB

52

OCHOBHBIE METO/IbI
pELICHHS TOKA3aTEIbHBIX
HEPABEHCTB

53

OcHOBHBIE METOJIbI
peLieHHs
norapuGpMUIEeCKUX
HEPABEHCTB

54

OCHOBHBIE METOIBI
perIeHus
JorapuMUIECKUX
HEPABCHCTB

55

OCHOBHBIE METOIBI
perIeHus
JorapupMUUECKUX
HEPABCHCTB

56

OCHOBHBIE METO/IBI
pelreHus
JorapupMUUECKUX
HEPABCHCTB

57

OCHOBHBIE METOBI
pEIICHUS UPPAITUOHATBHBIX




HEPABEHCTB

58

OCHOBHBIE METO/IbI
pEeLIEHUS UPPALMOHATBHBIX
HEPABEHCTB

59

OCHOBHBIE METO/IbI
peLIECHUS UPPALMOHATIBHBIX
HEPABEHCTB

60

OCHOBHBIE MCTOBI
pEeLICHUA UPppAllMOHAJIBbHBIX
HCPABCHCTB

61

I'paduueckue MeTo b1
peLIeHUs UPPALMOHAIBHBIX
yYpaBHEHUHU

62

I'paduueckue MeTo b1
peLIeHUs UPPAaLMOHAIbHBIX
yYpaBHEHUNU

63

['padpuaeckue meTo bl
pEILIeHUs TOKa3aTENbHbIX
yYpaBHEHUN

64

['padpuaeckue meTo b
pEIICHUS TTOKa3aTeIbHBIX
HEPaBEHCTB

65

['padpraeckue meTo b1
peleHus
JorapupMUUECKUX
YpaBHEHUU




66

['padmyeckue MeTo bl
peleHus
JOTapUPMHUUECKUX
HEPaBEHCTB

67

['padmyeckue MeTo bl
pelIeHus
JOTapUPMHUUECKUX
HEPaBEHCTB

68

['padpuaeckue meTo bl
pelIeHUs [T0Ka3aTeIbHbIX U
JorapupMUUEecKUx
yYpaBHEHUU

69

['padpuaeckue meTo b1
pelIeHNs [T0Ka3aTeIbHBIX U
J0rapupMHUECKUX
yYpaBHEHUHU

70

['padpuaeckue meTo b
pelieHus MoKa3aTeIbHBIX U
norapuMUIECKUX
HEPaBEHCTB

71

['padpuaeckue meTo b
pELIeHHs TOKA3aTeNbHbIX U
norapuMUIECKUX
HEPaBEHCTB

72

KonTponbhas pabota:
"HppanuoHaiabHBbIE,




[IOKa3aTeNbHbIE U
JorapupmMuIecKue
HepaBeHCTBA"

73

KomnnekcHsie uncia.
Anrebpanueckas u
TPUTOHOMETPHYCCKAS
(bopMBI 3amcH
KOMIUIEKCHOTO YHCIIa

74

KomnnekcHsie uncia.
AnrebOpanyeckas u
TPUTOHOMETPHYECKAS
(bopMBI 3amucH
KOMIUIEKCHOTO YHCIIa

75

Apudmernueckue
olepanuu C
KOMIUIEKCHBIMU YHCIIaMU

76

Apudmernueckue
OIIEpaLUU C
KOMIUIEKCHBIMU YK CIIaMU

77

N3o0paxenune
KOMIIJICKCHBIX YHCECJI HA
KOOPJMHATHOM TIIOCKOCTH

78

N3o0pakenune
KOMILJIEKCHBIX YHCEIT Ha
KOOPJAMHATHOM IIOCKOCTH

79

®opmyna Myaspa. Kopuu




N-0if CTEIIEHU U3
KOMIIJIEKCHOI'O YHCJIa

80

®opmyia Myaspa. Kopau
N-0M CTEIEHU U3
KOMILJIEKCHOT'O Yncia

81

[Ipumenenue
KOMIUIEKCHBIX YHCEI JIsl
petieHus pU3NIECKUx 1
reOMETPUUECKUX 3ajau

82

KonTponbhas padota:
"KomrmurekcHbie ynciia"

83

HarypasnbHble 1 1iensie
qucia

84

HarypasibHble 1 1ienble
qucia

85

IIpumeHeHne MpU3HAKOB
JEJIMMOCTH LIETIBIX YUCEI

86

IIpumMeHeHne NpU3HAKOB
JEJIMMOCTH LIETIBIX YUCEI

87

[TpuMmeHeHre NpU3HAKOB

JCIIUMOCTHU LCIIBIX YNUCCII.
HOJ1 u HOK

88

[TpuMeHeHne NpU3HAKOB
JIETUMOCTH LIEJbIX YHCEI:
HOJ/l n HOK

89

IIpuMeHeHne IPU3HAKOB




JACIINMMOCTHU LOECJIbIX YHUCCII:
OCTAaTKH IO MOAYJIIO

90

IIpuMeHeHne NpU3HAKOB
JEJIIAMOCTH LIEIIBIX YHACEN:
OCTaTKH 110 MOJYJIO

91

[IpruMmeHeHue npu3HaKoB
JEITUMOCTH IICIIbIX YHCEI:
anroput™ EBkimaa mis
pELICHHS 3a/1a4 B LENBIX
quciiax

92

KonTponbHas pabora:
"Teopus Henpix yncen"

93

Cucrema ¥ COBOKYITHOCTh
ypaBHeHUH. PaBHOCHITbHBIE
CHCTEMBI U CUCTEMBI-
CJIEICTBUS

94

Cucrema ¥ COBOKYITHOCTh
ypaBHeHUH. PaBHOCUIIbHBIE
CHUCTEMBI U CUCTEMBI-
CJIE/ICTBUS

95

OCHOBHBIE METO/IbI
pELIEHUs] CUCTEM U
COBOKYITHOCTEH
palMOHAIBHBIX YPAaBHEHUI

96

OCHOBHBIE METOIBI
pCIIeHUs CUCTEM U




COBOKYITHOCTEM
HPPALMOHATBHBIX
ypaBHEHUH

97

OCHOBHBIE METO/IBI
peIIeHUs] CUCTEM U
COBOKYITHOCTEHN
NoKa3aTeIbHbIX YPaBHCHUN

98

OCHOBHBIE METO/IBI
pEIICHUS CUCTEM H
COBOKYITHOCTEHN
NoKa3aTeIbHbIX YPaBHCHUN

99

OCHOBHBIE METO/IbI
pELIECHHS CUCTEM U
COBOKYITHOCTEH
JorapuGpMUUECKUX
yYpaBHEHUHU

100

OCHOBHBIE METO]IbI
pELIECHHS CUCTEM U
COBOKYITHOCTEMN
norapuGMUIECKUX
yYpaBHEHUN

101

IIpuMeHeHue cucreM K
PELICHUI0 MaTEMaTUYECKUX
3a/1a4 ¥ 3aJa4 u3
pa3InYHbIX o0yacTei
HAyKU U PEAIbHOU KU3HH,
MHTEPIIPETALNA




MOJIYYCHHBIX PC3YJIbTATOB

102

[TpuMmeHeHne cUCTEM K
PEILIEHUI0 MaTEMaTHYECKHUX
3a/1a4 U 3a/1a4 u3
pa3IMYHbIX 00JacTei
HayKHU U PEAIbHOM KU3HH,
UHTEPIIPETALNA
IIOJIyYEHHBIX PE3Yy/IbTaTOB

103

IIpuMeHeHne HepaBEeHCTB K
PELIEHUI0 MATEMATUYECKUX
3aJa4 U 3a1a4 U3
pas3n4HbIX o0nacTeit
HAyKU U PEAIbHOU KU3HH,
UHTEpIpeTalus
MIOJIyYEHHBIX PE3YJIHTATOB

104

KonrpomnbHas padora:
"CucreMsl palliOHAJIbHBIX,
MPPaLMOHATIbHBIX
MOKa3aTeNbHbIX U
JorapupMUUECKUX
ypaBHeHUH"

105

PanronasnbHbIe ypaBHEHHUS
C mapaMeTpaMu

106

PanmonanbHbIe
HEpPABEHCTBA C
rapaMeTpamu




PanmonanbHBIE CUCTEMBI C

107
napameTpamu
HppaunoHanbHble

108 YpaBHEHUS1, HEPABEHCTBA C
napameTpamu

109 HppanunoHaabHble CUCTEMbI
C ImapaMeTpaMu
[Toka3arenbHble

110 ypaBHEHUS, HEPABEHCTBA C
napameTpamu

11 [Toka3zarenbHbIE CUCTEMBI C
napameTpamu
Jlorapudpmuueckue

112 YPaBHEHUs1, HEPABEHCTBA C
napameTpamu

113 Jlorapudmuueckue
CHCTEMBI C TTapamMeTpaMu

114 Tpuronomerpuueckue
YpaBHEHHS C TTapaMeTpaMu
Tpuronomerpuyeckue

115 HEpaBEHCTBA C
napameTpamu

116 Tpuronomerpuyeckue
CHCTEMBI C TapamMeTpamu
[Toctpoenue u

117

HCCICIOBAaHUC




MaTEMaTU4YECKUX MOJEIIEeH
pEaIbHBIX CUTYALMM C
IIOMOUIBbIO YPAaBHEHUH C
napaMeTpamu

118

[Toctpoenue u
UCCIIEJOBaHUE
MaTeMaTUYECKUX MOJeNen
pealbHbIX CUTYyallui C
MOMOIIbIO CUCTEM
YpaBHEHHUI ¢ TapaMeTpaMu

119

[TocTpoenune n
UCCIIEJOBAaHNE
MaTEeMaTU4YeCKUX MOJEIIeH
peabHBIX CUTYALIUM C
ITOMOIIBIO CUCTEM
YPaBHEHUH ¢ TapamMeTpamMmu

120

KonrtpomnbHas padora:
"3amaun ¢ mapamerpamu’

121

[ToBTOpenwue, 06001IIeHNE,
CHUCTEMAaTU3aI[|sl 3HAHMIA:
"VpaBHeHus"

122

[ToBTOpenwue, 06001IIeHNE,
CHUCTEMAaTU3aI[|sl 3HAHMIA:
"VpaBHeHus"

123

[ToBTOpenwme, 0600IIEHNE,
CUCTEMAaTU3alus 3HAHWII:




"VpaBuenus. CucteMbl
ypaBHEHUI"

124

[ToBTOpenwue, 0600mIeHNE,
cuCTeMaTH3aIs 3HAHWI:
"HepaBencrpa"

125

[ToBTOpEHME, 0000IICHHE,
CHCTEeMAaTH3aIus 3HaHUH
"HepaBenctpa"

126

[ToBTOpEeHME, 0000IICHUE,
CHUCTEMaTH3aI|sl 3HAHMIA:
"HepaBenctpa"

127

[ToBTOpenue, 06001IEHNE,
CHUCTeMAaTH3all1s 3HAHUI:
"ITpousBoaHas u eé
npuMeHeHue"

128

[ToBTOpenue, 06001IEHNE,
cUCTEeMaTH3aIus 3HAHHH:
"ITponsBoHas u eé
npuMeHeHue"

129

[ToBTOpenwue, 06001IIeHNE,
cUCTEeMaTH3aIlus 3HAaHHH:
"IIpon3BogHas u eé
npuMeHeHue"

130

[ToBTOpenwue, 06001IIeHNE,
CHUCTEMAaTU3aI[|sl 3HAHMIA:
"UuTerpan u ero




npuMeHeHue"

131

[ToBTOpEeHmE, 0600IICHNE,
cuCTeMaTH3aIs 3HAHWI:
"Oyakuun"

132

[ToBTOpEHME, 0600IICHUE,
CHCTeMaTH3allys 3HAHUIA:
"OyarIun"

133

[ToBTOpEHHE, 0000IICHUE,
CHCTeMaTH3allys 3HAHMIA:
"OyHkuun"

134

HroroBasi KOHTPOJIbHAS
pabota

135

Ntorosas KOHTpOJIbHAS
pabota

136

[ToBTOpenue, 0600IEHNE,
cucTeMaTH3alus 3HaHuH

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

136

10







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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