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HOACHUTEJBHAA 3AIITMCKA

VYueOHblii Kypc «Anredpa W Hayajga MaTeMaTHYECKOrOo aHalau3a» SBISIETCS
OIHUM M3 Haubojiee 3HAYMMBIX B IpOorpaMMe cpeaHero ooOiiero ooOpa3zoBaHWs,
MIOCKOJIBKY, C OJHOM CTOPOHBI, OH OO€CIEeYMBAET HHCTPYMEHTalIbHYIO 0a3y s
M3YUYCHUSI BCEX E€CTECTBEHHO-HAYYHBIX KYpCOB, a C JIPYrol CTOPOHBI, (pOpMHUpPYET
JIOTUYECKOE U a0CTPAaKTHOE MBILIUICHHE 00yYalOIIUXCsl HA YPOBHE, HEOOXOAUMOM JIJIst
ocBOcHUsI HMHGOPMATUKH, OOIIECTBO3HAHUS, WUCTOPUHU, CIOBECHOCTU M APYTUX
mucuuiuivH. B paMmkax maHHOrO yueOHOro Kypca oOOydaroliuecs OBJaJeBarOT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOW HaykH, KOTopas (QopMynupyer CBOU
JTOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHblli Kypc anreOppl M HayaJl MaTeMaTHYeCKOro aHajiu3a 3aKia/blBaeT
OCHOBY JUIsl YCIICIIHOTO OBJAaJCHUS 3akoHaMU (UBUKH, XUMHUHU, OHOJOTHH,
MOHUMAHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTHS dKOHOMHUKHA M OOIIECTBEHHOW >KW3HH,
MO3BOJISIET OPHEHTHUPOBATHCA B COBPEMEHHBIX ITU(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJB30BaTh UX IS JajbHEHIero oOpa3oBaHUS U B
MOBCETHEBHOW KW3HU. B TO ke Bpems OBiajicHHME aOCTPAKTHBIMH W JIOTHYECKH
CTPOTUMH KOHCTPYKIMSAMHU aJIreOphl 1 MAaTEMAaTHUYECKOTO aHAJIN3a Pa3BUBAET YMECHHE
HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTD, JIOKA3bIBATh YTBEPIKJICHUS C
NOMOIIBI0 WHAYKIIMM U PACCYXKAATh IEAYKTHUBHO, HUCIOJIb30BaTh OO0OOIIEHUE W
KOHKPETHU3allMI0, a0CTparupoBaHHEe W aHAJIOTHIO, (QopMuUpYyeT KpeaTHBHOE U
KPUTHUYECKOE MBIIIJICHHUE.

B xonme umsydyeHuss yueOHOro kypca «Anredpa ¥ Hayajda MaTeMaTHYECKOTO
aHanuza» oOydaromuecs TMOJy4YaloT HOBBIA OMNBIT pEHIeHUs MPUKIAAHBIX 3ajad,
CaMOCTOSITEJILHOTO TMOCTPOEHUSI MAaTeMaTUYECKUX MOJIENE pealibHbIX CUTYalHi,
UHTEPIpPETAUN MOJIYYEHHBIX PELICHUN, 3HAKOMATCS ¢ IPUMEPAMU MaTeMaTHYECKUX
3aKOHOMEPHOCTEH B  MPUPOAE, HAyKe U  HUCKYCCTBE, C  BbLAAIOLIUMHUCS
MaTE€MAaTHYECKUMHU OTKPBITUSAMH U UX aBTOPAMU.

VY4eOHblli Kypc 007amaeT 3HAYUTENBHBIM BOCHHUTATENBHBIM TOTEHIIUATIOM,
KOTOpPBIN  peanu3yeTcss KakK depe3 ydeOHbI Marepuaj, CIoCOOCTBYIOIIHMA
dbopMHUpPOBaHUIO HAYYHOTO MHUPOBO33PEHUS, TaK M uepe3 crnenuduky ydeOHOU
NESTENBbHOCTH,  TpeOyIomedl  MPOMOKUTENLHON  KOHIICHTPAllUM  BHHUMAHWS,
CaMOCTOSITEIbHOCTH, AKKYPATHOCTH U OTBETCTBEHHOCTH 32 MOJIYUYEHHbBIN PE3YJIbTAaT.

B ocHoBe Meronuku oOydeHHs anredpe u HadajsamM MaTEeMaTHYECKOTO aHalu3a
JIEKUT ACATEIbHOCTHBIN IPUHIUIT O0OyUEHHUSI.

B ctpykType yuebHOTO Kypca «Anrebpa U Hadaga MaTeMaTHYECKOTO aHAIIN3a»
BBIJICJICHBl  CIEAYIOIIME  COJAEp)KaTelibHO-MeToauueckue JuHuu: «Yucna u
BEIUHCIEeHUs», «DyHKIMM W Tpadukm», «YpaBHEHUS W HepaBeHCTBa», «Hawama
MareMaTH4eckoro aHaiausa», «MHoOxecTBa W JoTHKa». Bce  OCHOBHBIE
COJIEPKATENbHO-METOJUYECKUE JIMHUU HW3Y4YalOTCSd HAa MPOTSHKEHUH JBYX JIET
o0y4yeHus Ha ypOBHE CpeAaHero oluiero oOpa3oBaHusi, €CTECTBEHHO JIOMOJHSIS IPYT



Jpyra W MOCTENEHHO HACHIIAsACh HOBBIMU TEMAaMU U pazfenamu. J[aHHbIH yuyeOHBIi
KypC SIBJISIETCSI MHTETPATHUBHBIM, IIOCKOJbKY OOBEAMHSET B celde colepKaHHue
HECKOJIBKUX MAaTE€MaTUYECKUX IUCUUIUIMH, TaKMX Kak airedpa, TPUTOHOMETpHS,
MaTeMaTU4YECKAN aHAJIN3, TEOPUs MHOKECTB, MaTEMATUYECKAs JIOTUKA U Apyrue. I1o
Mepe TOro Kak OoOydalolluecs OBJIaJieBaloT BCE Oojiee HMIMPOKUM MaTEeMaTHUYEeCKUM
anmapaTroM, y HHUX MOCJIEI0BaTEIbHO (HOPMUPYETCS U COBEPUIEHCTBYETCS YMEHHE
CTPOUTh MATEMATUYECKYI0 MOJEIb pPEAJIbHOW CHUTyallud, IPUMEHATh 3HAHWS,
MOJIyYCHHbIE TPU H3YYEHUU Y4eOHOro Kypca, s PEIIeHHUS CaMOCTOSTENbHO
chOpMyIMpPOBaHHON MaTEMaTUYECKOM 3aJaud, a 3aTeM HHTEpPIPETHPOBAThH CBOU
OTBET.

CopnepxartenbHO-MeTOIMYECKAasd JMHUS «YUucina M BBIUMCICHHS» 3aBEpLIACT
(opMHUpOBaHUE HABBIKOB HCIIOJNB30BAHUSA JIEUCTBUTENbHBIX YUCE, KOTOpPOE ObLIO
HA4YaTo Ha ypOBHE OCHOBHOro oOuiero oopaszoBanus. Ha ypoBHe cpenHero ooOiiero
o0Opa3oBaHus 0c000€ BHUMaHUE yzaenseTcs GOpMHUPOBAHUIO HABBIKOB PallMOHATBHBIX
BBIUMCIICHUH, BKJIIOYAIONINX B ce0s1 UCMOIb30BaHUE PA3IUYHBIX (POPM 3aIUCH YHUCIIA,
yMEHHUE JejaTh NPHUKUJIKY, BBINOJIHATH MNPUOIMKEHHBIE BBIYMCICHHS, OIICHUBATH
YHCJIOBbIE BBIPAXKEHHUSA, pabOTaTh C MaTeMaTHUYECKUMH KOHCTAaHTaMHU. 3HAKOMBIC
oOydarmomMMcsi ~ MHOXECTBa  HATypajbHBIX,  LEJbIX,  pPAlMOHAJIBHBIX U
JNENCTBUTENIBHBIX YHCEIT TOMOJIHIIOTCS MHOXKECTBOM KOMIUIEKCHBIX Uncell. B kaxaoM
U3 3TUX MHOXECTB PacCMaTpPUBAIOTCS CBOMCTBEHHBIE eMy clielu(ruecKue 3a1auu u
omepaluu: JIeJIEHUE HAlEJI0, ONIEPUPOBAHUE OCTATKAMU HAa MHOKECTBE LIEJIBIX YUCE,
0cOOBI€ CBOMCTBA pAIMOHAJIBHBIX W HMPPAUMOHAIBHBIX 4YHUCEN, apupMeTUYecKue
omepaluy, a TakKKe H3BICUCHHE KOPHS HATypaJbHOM CTENEHHM Ha MHOYECTBE
KOMIUIEKCHBIX 4ucell. brnaromaps mMociaeqoBaTE€IbHOMY PACIIMPEHHUIO  Kpyra
UCIIOJIB3YEMBIX YHUCEJI M 3HAKOMCTBY C BO3MOXHOCTSIMU WX HPUMEHEHHS IS
pEIICHHs Pa3IUYHbIX 3a/1ad POpMUpYETCS MPEICTaBIEHNUE O €IMHCTBE MAaTEMATUKH
KaK HAayKu M €€ poJu B IIOCTPOCHHM MOJEJIEH pealbHOro MHpa, LIHPOKO
UCITONTB3YIOTCS 00001TIeHe U KOHKPETHU3aIlHsl.

JIuanus «YpaBHEHUsS M HEPABEHCTBA» pEAIU3YETCs Ha MPOTSHKEHUU BCETO
o0yuyeHUs! Ha YPOBHE CpeIHero oOuero oopazoBaHus, MOCKOJIbKY B KaX/I0M pa3fele
IIporpaMMbl IIPEAYCMOTPEHO pELIEHHE COOTBETCTBYIOIIMX 3anad. B pesynbrare
oOydJaromuecs: OBJQJACBAIOT PA3IMYHBIMU METOJAMU PEIICHUS PAIMOHATBHBIX,
UPPALMOHATBHBIX, TMOKA3aTEIBHBIX, JOTAPUOMHUUECKUX U TPUTOHOMETPHUUECCKUX
YpPaBHEHUW, HEPABEHCTB M CHCTEM, a TaKXe 3a7ay, COACPkAIIUX IapaMeETpPHI.
[lonyyeHHblE YMEHHS IIMPOKO HCIOJIB3YIOTCS IPU HCCIAEAOBAHMM (QYHKUUN C
MMOMOIIBI0 TPOU3BOAHOM, IPU PELICHUH MPUKIAIHBIX 33/1a4 M 3a]1a4 Ha HaXOXKICHUE
HanOOJBITNX W HAMMEHBIIUX 3HaueHWU GyHKuuu. J[aHHAsS coaepikaTenbHas JIMHUS
BKJIFOYAET B ce0s Tarxke (OpMHUPOBAHUE YMEHUH BBITIONHATH PACUETHI IO hOopMyIIaMm,
npeoOpa3oBaHus  palMOHAIBHBIX, HUPPALUOHAIBHBIX UM  TPUTOHOMETPUUECKUX
BBIpaXKEHUM, a TAK)Ke BBIPAXKECHUM, coJiepxaliux creneHu u jorapudmel. biarogaps
U3YYEHUIO alreOpandyeckoro Marepuaja MPOMCXOAMT JaJIbHEHIIee pa3BUTHE



ANTOPUTMUYECKOTO0 W aOCTPAKTHOIO MBIIUIEHHUS O0O0yvarommxcs, (QopMUpYyrOTCs
HaBBIKM JEAYKTUBHBIX pAacCyXKJIEHUW, pabdOTbl C CHUMBOJIBHBIMU (opmamu,
MIPEICTABIICHUS 3aKOHOMEPHOCTEN M 3aBUCUMOCTEHN B BHUJIE€ PABEHCTB U HEPABEHCTB.
Anrebpa npennaraet 3(Q()EeKTUBHbIE MHCTPYMEHTHI JUIsl PEIICHHS] MPAKTUYECKUX U
€CTEeCTBEHHO-HAYYHBIX 3aJa4, HarJIAJHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKa HAYKH.

CopepxarenbHo-MeToAnYecKass JUHUS «DPyHKIMM U TpaduKu»  TECHO
MepervieTaeTcss ¢ JAPYrUMU JMHUSAMH Y4YeOHOro Kypca, IMOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJaéT MOCIENOBAaTEIBHOCTh M3y4eHUsl Marepuana. V3ydyeHue cTeneHHOM,
NOKa3aTeIbHOM, Jorapu(MUYecKoil 1 TPUTOHOMETPUUYECKUX (PYHKIUH, UX CBOWCTB U
rpauKoB, WCIONb30BaHUE (DYHKIMU JUIsl pelieHusl 3anad U3 JAPYTrux y4eOHBIX
NPEIMETOB U PeabHON KU3HU TECHO CBA3aHO KaK C MAaTEMaTHUYECKUM aHaIN30M, TaK
U C pelieHueM ypaBHEHMI U HepaBeHCTB. [Ipu 3ToM Oolibllioe BHUMAHUE yHAENseTcs
(GOpMHUPOBAHUIO YMEHUS BhIpaXaTh (POPMYyJIaMH 3aBUCUMOCTH MEXIY Pa3iNdyHbIMU
BEJIMYMHAMM, UCCIIE0BATh MOJTyYEHHbIE (PYHKIIUU, CTPOUTH UX rpaduku. Martepuai
ATOW COJEP)KATENbHOM JIMHUM HalleJeH Ha pa3BUTHE YMEHUH U HAaBBIKOB,
MO3BOJIIONINX BBIPAXKATh 3aBUCMMOCTH MEXKIY BEJIMYMHAMU B Pa3Iu4HONU Qopme:
aHANMTUYECKOU, rpaduyeckoit u cioBecHOU. Ero mzydyenue crnocoOCTByeT pa3BUTHIO
AITOPUTMUYECKOTO MBIIUICHHUS, CIOCOOHOCTH K OOOOIICHUI0O M KOHKPETU3AILNH,
UCIOJIb30BaHUIO aHAJIOTUH.

ConepxarenbHast nauHMS «Hadama MareMaTHUecKOro aHaiau3a» I03BOJISIET
CYIIECTBEHHO PACUIMPUTh KPYr KaK MaTeMaTU4eCKHX, TaK M IMPUKIAJHBIX 3aj]ad,
JOCTYNHBIX O0yYarolMMcs, TaK KaK Yy HHUX TOSBISETCS BO3MOXKHOCTb CTPOMTD
rpaUKu CIOXHBIX (YHKIMHA, ONpeAeNnsiTs HUX HauOonblIe U HAUMEHbLINE
3HAYEeHMsI, BBIYUCIATH IUIOWAAM (GUIYp U OO0BEMBI Tel, HAXOAUTh CKOPOCTH MU
ycKopeHHust mpoueccoB. JlaHHas coaepkaTelbHas JIMHHUSL OTKpPBIBA€T HOBBIE
BO3MOKHOCTH IIOCTPOEHHUS MaTeMAaTUYECKUX MOJENEeH peajbHBbIX CUTYyallUid,
MO3BOJISIET HAXOJUTh HAWIy4lllee PEelIeHNEe B MIPUKIAIHbBIX, B TOM YHUCJE COLMAIBHO-
SKOHOMMYECKHUX, 3aJadax. 3HAKOMCTBO C OCHOBAMHM MaTeMaTHYECKOIO aHalIu3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (OPMANbHO-JIOIMUECKOTO U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHUH paclo3HaBaTh IPOSABICHUS  3aKOHOB
MaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOydaromuecs: y3HaloT O BbIJAIOLIUXCS
pe3ysbTaTax, MOJYYEHHBIX B XOJ€ Pa3BUTHS MAaTEMaTUKH KaK HayKu, M 00 HX
aBTOpax.

CopnepxarenpbHo-MeToANMYECKass JUHUS «MHOXECTBa M JIOTMKa» BKJIIOYAET B
ceOs1 BJEMEHThl TEOpPUM MHOXKECTB W MaTeMaTU4ecKOil JIOTMKU. TeopeTuko-
MHO>KECTBEHHBIE IIPEICTABICHUS IPOHU3BIBAIOT BECh KypC LIKOJIBHOW MaTEMATHKU U
[peajaraloT HamOoJiee YHUBEPCAIbHBIA SI3bIK, OOBEIMHSIOIIMNA BCE pa3ieiibl
MaTeMaTuKu W €€ NPWIOKEHUH, OHM CBSI3bIBAIOT pAa3Hble MaTE€MaTUYECKHE
OUCLUMIUIMHBL W WX NPWIOKEHUs B enuHoe uenoe. [loaTomy BaxkHO JaTh
BO3MOXHOCTh OOydYaromiemMycss HOHMMaThb TEOPETUKO-MHOXECTBEHHBIN  S3bIK



COBPEMEHHOM MAaTeMaTUKH U HUCIOJb30BaTh €ro MJi BBIPAKEHHUS CBOUX MBICICH.
JlpyruM BaXHBIM TPU3HAKOM MATEMaTUKUM KaK HAayKud CJeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTPOrocTh 0OOCHOBAHUM U CIIEIOBAHUE OMPEACIEHHBIM MPaBUIIaM
MOCTPOCHUS J10KA3aTeNIbCTB. 3HAKOMCTBO C 3JIEMEHTAMU MaTEMaTUYECKOW JIOTHKHU
CIOCOOCTBYET PA3BUTHIO JIOTMUECKOTO MBINUICHUS] OOYYaIOIIMXCSI, MO3BOJISIET UM
CTPOUTH CBOM PACCYXJCHUS HAa OCHOBE JIOTMUECKUX MPaBUi, (POPMHUPYET HABBIKU
KPUTUYECKOTO MBIIICHUS.

B yuebHOoM Kkypce «AnreOpa M Hayaja MaTEMaTHYECKOTO aHAIU3a»
MPUCYTCTBYIOT OCHOBBI MATEMaTHYECKOT'O MOJEIUPOBAHUS, KOTOpHIE TPU3BAHbI
crocoOCTBOBaTh  (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJENEd peaTbHbIX
CUTyallui, WCCICIOBAHUS OSTUX MOJEJIe ¢ TIOMOIIBIO ammapara ainreopbl U
MaTeMaTHYEeCKOTO aHajdu3a, HWHTEpPHpeTallud TMOJYYEHHBIX pe3yabTaroB. Takue
3a/1aHUsl BIUIETEHBI B KaXKbIM W3 pa3/iesIoB MPOrpaMMbl, MTOCKOJIbKY BECh MaTepua
y4eOHOr'0 Kypca HIMPOKO MCIOJB3YeTCsl JJIsi pelieHusl NMPUKIaIHbIX 3anad. [lpu
pelieHnd  peajbHBIX  MPAaKTHYECKUX  3a7a4  OoOydarliuecs  Pa3BUBAIOT
HAOII0aTEeIbHOCTh, YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCITIOJIH30BaTh AHAJIOTHIO0, 0000IaTh U KOHKPETU3UPOBATH Mpooiemy. [learenbHoCTh
1o (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX 3a7a4 OPTaHU3YETCs B TIPOIIecce
U3YUYeHUs BCEX TeM YyueOHOro Kypca «Anredpa M Hadajlla MaTeMaTH4YeCKOro
aHaJIn3a.

Ha u3yuenue yueOHoro Kypca «Anrebpa u Havyajla MaTeMaTHIECKOTO aHAIN3ay
otBoauTcs 272 vaca: B 10 kiacce — 136 yacoB (4 yaca B Henento), B 11 kmacce — 136
4JacoB (4 yaca B HEJICIIIO).



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

Yucia v BbIYHMCJICHUA

Panmonanbapie uncna. OOBIKHOBEHHBIE U JIECSITUYHBIE APOOH, MPOICHTHI,
OeckoHeuHble nepuoguueckue apodu. llpumenenwe npodel M NPOLEHTOB s
peLIeHUs NPUKIAJHbIX 3a1a4 U3 Pa3JIMYHBIX OTPACIIeN 3HAHUN U PEAIbHOM KU3HU.

JleucTBuTenbHble  yucia. PanuMoHanbHBlE W HUPPALMOHAIBHBIE  YHCIA.
ApudmeTndyeckue  omepanud ¢ JCUCTBUTEIBHBIMU  uucilaMu.  Monaymb
NEUCTBUTENILHOTO YHCJIa U €ro cBoicTBa. [IpuOnuk€HHBIC BBIUMCIEHUS, MpPaBHIa
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHUM.

Crenenb ¢ 1uenbiM mnokaszareneMm. bunom Herotona. Hcnosb3oBanue
noaxoAsied (opMbl 3aMKUCH JICHUCTBUTEIBHBIX YUCEN IS PEIICHUS MPAKTHYECKUX
3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmeTndecknii KOpeHb HaTypaIbHON CTEIICHH U €r0 CBOMCTBA.

CreneHb ¢ palMOHAIBHBIM TIOKa3aTeleM U €€ CBOWCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapupm uyumcna. CpoiictBa norapudma. JlecsTuuHble €W HaTypajbHBIC
JorapuMsbl.

CuHyc, KOCHHYC, TaHI€HC, KOTAHIE€HC YHCIIOBOTO aprymMeHTa. ApPKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs1 1 HEPABEHCTBA

ToxgecTBa #  TOXKIECTBEHHBIE TpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE YpaBHEHHsT W YypaBHEHUs-CleACTBHS. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METOJIBI PEIICHHS LEIbIX U APOOHO-pAllMOHANBHBIX YPAaBHEHUN H
HEPABECHCTB. MHOrowieHbl OT OJHOM MepeMEeHHOW. JleJeHne MHOrowieHa Ha
MHOTO4IEH ¢ ocTaTkoM. Teopema be3dy. MHorouieHsl ¢ nenpiMu KodhpuimeHTamu.
Teopema Buera.

[IpeoOGpa3zoBaHus YUCIOBBIX BRIPAKECHHH, COACPIKAIINX CTETICHU H KOPHHU.

UppanuonansHbie ypaBHeHHs. OCHOBHBIE METOJIbI PEIICHUSI UPPALUOHAIBHBIX
YPaBHEHUMN.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOIbl PEIICHUS IMOKAa3aTeIbHbIX
YPaBHEHUN.

[IpeoGpazoBanre BeIpaKEHUMN, COAEPIKAMUX JTOTAPUPMBIL.

Jlorapudmudeckue YpaBHEHUSI. OcHOBHbIE METO/IbI peleHus
norapuMUYECKUX YPaBHCHHH.
OcCHOBHBIE TPUTOHOMETPUYECKHE bopMyIIbI. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BbIPAKEHHM. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucreM JMHEWHBIX YpaBHEHMH. Marpuna CUCTEMBI JIMHEHHBIX
ypaBHeHU. Onpeaenuresb MaTpULbl 2X2, €ro reOMETPUUYECKUI CMBICT U CBOMCTBA,
BBIYMCIICHUE €r0 3HAYEHUs, NPUMEHEHUE OIPEACIMUTENS Il PELICHUS CHCTEMBI
JIMHEVHBIX ypaBHEHWH. PellleHrne TpPUKIAIHBIX 33a4a4 C IIOMOIIBIO CHUCTEMBI
JIMHENHBIX ypaBHEeHUH. McciienoBaHue TOCTPOCHHON MOJENIH C IIOMOLIBIO MaTpuUll U
OIIPEAECIIUTEIIEN.

[TocTpoeHne MaTeMaTHYECKMX MOJENIEN pEaJbHOM CUTyallud C TOMOIIBIO
YpPaBHEHUN W HeEpaBeHCTB. [IprMeHEeHHE ypaBHEHUNM M HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a7ad U 3a/1a4 U3 pa3IMYHbIX 00JacTel HAYKH U peabHOM KU3HU.

DYyHKIUH U IPaPUKHU

OyHkius, crnocoObl 3amaHus (yHKUMMA. B3aumHO oOpaTHble (QYHKIUU.
Komnosunust ¢ynkuuid. [padux dynkuuu. DnemeHTapHble NpeoOpa3zoBaHuUs
rpadukoB ¢ yHKIHA.

OO6nactp ompezaelneHuss U MHOXKECTBO 3HaueHui ¢yHkuuu. Hynu QyHxuum.
[IpomesxxyTku 3HakomnocTostHCTBA. UETHbIe M Heu€THble QyHKUMU. [lepuoanyeckue
byakauu. [IpoMexyTku MOHOTOHHOCTH (PYHKIUH. MaKCUMyMbl U MUHHUMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUCHHs (PYHKIIUU HA TIPOMEKYTKE.

Jluneiinas, KBaJpaTU4YHass H JPOOHO-THMHEHHAs QYHKIUH. DIJIEMEHTapHOE
UCCJIeIOBaHUE U MTOCTPOEHUE UX IPAPUKOB.

CreneHHas QyHKIMS C HaTypaJbHBIM U LIENBIM MOKa3aTeneMm. EE cBoiicTBa u
rpaduk. CBoiicTBa 1 TpaduK KOpHs N-0i cTeneHu Kak QYHKIIMK 0OOpaTHOW CTETIEHHU C
HaTypaJbHbIM I10KA3aTEJIEM.

[lokazatenbHass u Jnorapupmuyeckas (QyHKIHH, WX CBOMCTBa U TpaduKH.
Hcnonb3oBanue rpadukoB PyHKIUHN AJis pellieHUs] ypaBHEHUH.

TpuroHomerpuyeckass OKPYKHOCTb, OIPEIACICHHE TPUTOHOMETPUUYECKUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

OyHKIIMOHAJIbHBIE 3aBUCUMOCTH B peajbHBIX Mpoleccax u sBieHusx. ['paduku
pEAITBHBIX 3aBUCUMOCTEM.

Hayajia MaTeMaTH4e€CKOI0 aHAJIN3A

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHUsA  IIOCJIedoBaTeNnbHOCTENH. MeTon
MaTeMaTU4eCKOM MHAYKIMH. MOHOTOHHBIE U OTPAaHUYEHHBIE ITOCIIEN0BATEIBHOCTH.
HcTtopusi BO3HMKHOBEHHS MaTEMAaTHYECKOrO0 aHaju3a KaK aHajan3a OECKOHEYHO
MAJIBIX.

Apudmetnueckass U reomeTpuueckas mnporpeccuu. beckoHeuHo yObIBaromas
reomerpuueckas mporpeccusa. CymMma OECKOHEYHO YOBIBAIOIIEH T'€OMETPHUUYECKON
nporpeccud. JIMHEWHBIN U 3KCIIOHEHIMAIbHBIN pocT. Hucio e. @opmysa CI0XKHBIX
mpoueHToB.  Mcmonb3oBaHME NIPOrpeccMy  JUId  PELICHMs  peajbHBbIX — 3a1a4
MPUKJIAAHOTO XapaKTepa.

HenpepsiBHble (QyHKIIMM W WX CBoMCTBA. ToOuyku pa3peiBa. ACHMIITOTHI
rpa¢ukoB ¢yHkiui. CBoilcTBa (QYHKIMN HENPEpPhIBHBIX Ha OTpe3ke. Meton



MHTEPBAJIOB JUI1 pPELICHHUs HEpaBeHCTB. IIpuMeHeHME CBOMCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

IlepBast u BrOpass nmpousBojaHble (yHKUMU. OnpeneneHue, reoOMeTpUYECKud u
(u3nUecKHil CMBICT MPOU3BOIHOM. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKLIHH.

[IpousBoanble 351eMeHTapHbIX (QyHKUMHA. [Ipou3BOAHAS CyMMBI, MPOU3BEICHNUA,
YaCTHOT'O U KOMITO3UIIMK (PYHKIUH.

MHosxecTBA U JIOTHKA

MHoO)XeCcTBO, oOIlepallMid HaJ MHOXKECTBAMHU M MX CBOMCTBA. JluarpaMmel
Oitniepa—Benna. [I[puMeHeHne TE€OPETUKO-MHOKECTBEHHOIO arapara sl ONUCaHus
peaNbHbIX MPOLIECCOB M SIBIEHUH, MPU pEHIeHUH 3ajJady U3 APYruX Y4eOHbIX
IPEAMETOB.

Onpenenenue, Teopema, CBOMCTBO MAaTeMaTHMYECKOro OOBEKTa, CIENICTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucsia 1 BbIYUCTICHUA

Harypanbubsie u uenble yucia. [IpuMeHeHHE NPU3HAKOB JEIMMOCTH ILIEJBIX
guces, HauOonbmil obmwmit genutens (manee — HOJl) u HammeHnbliee oOiee
kpatHoe (nanee — HOK), ocratkoB mo moaymto, anroputma EBkiuaa uist pemieHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kommnekcnpie uncia. Anredpandeckas 1 TpuroHoMeTpudeckas GopMbl 3aMUCU
KOMIUIEKCHOTO 4Yucia. ApudmeTndeckue omepanuu ¢ KOMIUIEKCHBIMH YHCJIaMH.
N300pakeHre KOMIUIEKCHBIX YHCET Ha KOOpAWHATHOW miockocTH. dopmyna
Myagspa. KopHu n-oil CTENeH:u U3 KOMIUIEKCHOTO 4Kcia. [[puMeHeHne KOMIUIEKCHBIX
qucell JUIsl peiieHus: GU3NIECKUX U TEOMETPUUYECKUX 3a]1aY.

YpaBHeHUs1 1 HEPABEHCTBA

Cucrtema 1 COBOKYITHOCTh YPaBHEHUW 1 HEPABEHCTB. PABHOCHIIBHBIE CUCTEMBI U
CUCTEMBI-CJIEACTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTt60p KOpHEHN TPUTOHOMETPUYECKUX YpaBHECHUU c IIOMOIIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. PellieHne TpUroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHBIE METOJIBI PEIICHUS MTOKA3ATENbHBIX U JIOTApU(YMHUUESCKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHbIE METO/Bl PEIICHHS] CHCTEM M COBOKYIHOCTEW pallMOHAIbHBIX,
HUPPAMOHATBHBIX, TTOKA3aTEIBHBIX U JOTAPU(PMUIECKUX YPAaBHECHHIA.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IAPAMETPAMHU.

[IpuMmeHeHne ypaBHEHHM, CHCTEM M HEPABEHCTB K PEIIEHUI0 MAaTEMAaTUYECKUX
3a/1a4 M 3a7a4 U3 Pa3IUYHbIX 00JacTell HAyKU U pealbHOW KU3HM, MHTEPIpETaLUs
MOJYYEHHBIX PE3YJIbTATOB.

DyHKUNH U TPAPUKH



I'padpux kommoszuumu ¢GyHKuMd. ['eomerpuueckue o0Opa3bl ypaBHEHUH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuueckre GyHKIHH, UX CBOMCTBA U TPAQUKH.

I'padrueckre MeTonbl peElIEHUS YpaBHEHUHM W HEpaBEHCTB. [ 'paduueckue
METO/bl PELLICHHUS 3a]1a4 C TapaMeTPaMHu.

Ucnonw3oBanue rpadukoB QyHKUMN JUIsi  HCCIEIOBAaHMS TPOIECCOB U
3aBUCUMOCTEH, KOTOpBhIE€ BO3HUKAIOT IPU pEUIeHUH 3aJay U3 JAPYTUX Y4eOHBIX
MIPEAMETOB U PEATILHOM KU3HHU.

Havana maTemaTH4eckoro aHajamsa

[IpumeHeHne TPOM3BOJHOM K HMCCIENOBaHHMIO (YHKIUMNA HA MOHOTOHHOCTb U
skcTpeMyMmbl. Haxoxxenne HanOodbIIero 1 HaMMEHbBILET0 3HaYeHUN HeNpepbIBHOU
(YHKIIMU Ha OTpE3Ke.

[IpuMeHeHne NPOU3BOAHOM [UIi HAXOXKACHUS HAWIY4dlIEero pEUIEHUs B
OPUKIAOHBIX 3a7adax, [JIs ONpENEJICHHs] CKOPOCTHM M YCKOpPEHHMs Ipolecca,
3aJIaHHOTO (HOPMYIION UK TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3Hbix. I[lepBooOpasHbie
aneMeHTapHbIX QyHkiuii. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

WNuterpan. I'eomeTpuyeckuil CMbICI MHTETpana. BelunciieHue onpenenéHHoro
uHTerpana no ¢popmyie Hetorona-JleitOuuiia.

[IpuMeHeHne wuHTerpana A HAXOXKACHUs IUIOIaned IJIOCKuX (uryp u
00BEMOB r€OMETPUUECKUX TEJI.

[Ipumepbr  pemenuit  auddepeHIUanbHBIX ypaBHeHHH. MaremaTudeckoe
MO/JIEIMPOBAHHE PEATIBHBIX IPOLECCOB € MOMOIIBI0 AU(PPEepeHIINaTbHBIX YPABHEHHH.



INTAHUPYEMBIE  PE3VJIbTATBI OCBOEHHA  YUYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIYBJIEHHBIM YPOBEHL) HA VYPOBHE CPEJJHET'O OBIIEI'O
OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIBTATDBI

1) rpazkIaHCKOT0 BOCTIMTAHMSA:

c(hOpPMHPOBAHHOCTh TPAXKIAHCKOH TMO3UIUHM OOYYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJICHAa POCCHUHCKOTO OOIECTBa, MPEACTABICHNE O MaTeMAaTHUECKHX
OCHOBaX  (PYHKIIMOHWPOBAHHS  PA3IUYHBIX CTPYKTYp, SBJICHHH, MPOLEIYP
IpaKJIaHCKOTO 001IecTBa (BHIOOPHI, OMPOCHI U APYTOe), YMEHHUE B3aUMOJICHCTBOBATh
C COIMAJIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C UX (DYHKIIUAMU U Ha3HAYCHUEM;

2) NaTPHOTHYECKOT0 BOCTIMTAHNS

c(hOpPMHPOBAHHOCTh POCCUHUCKOW T'PAKIAHCKOW HICHTUYHOCTH, YBKCHHS K
NPOIUIOMY M HACTOSIIEMY POCCHHCKONW MaTeMaTHKH, IICHHOCTHOEC OTHOIIEHUE K
JOCTHKECHUSM POCCUHCKMX MAaTEeMaTHKOB M POCCHUHCKOW MaTeMaTHYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE OTUX JOCTM)KCHMH B JPYrHX HayKax, TEXHOJOTHIX, cdepax
HSKOHOMHMKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSI:

OCO3HAHHME IYXOBHBIX IIEHHOCTEH POCCHUUCKOro Hapoaa, cHopMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUS, ATHUYECKOTO IOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
NpPUMEHEHHEM JOCTHKEHUNW HAYKH U JIEATeNbHOCTHIO YYEHOTO, OCO3ZHAHHUE JIMYHOTO
BKJIaJ]a B TIOCTPOEHUE YCTOMYMBOTO OYIYIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHUS

ACTETHUYECKOE OTHOIICHHE K MHPY, BKIIOYas ACTETHKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, pacCyXJIeHUH, BOCIPUMMYUBOCTh K
MaTEMaTUYECKUM acCMeKTaM Pa3InYHBIX BUJIOB UCKYCCTBA;

5) pu3uuecKoro BOCIUTAHUS:

c(hOpMHUPOBAHHOCTh YMEHHS MPUMEHITh MATEMATUUYECKUE 3HAHMS B MHTEpecax
3I0pOBOTO M Oe3omacHOro obpasza >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBBIO (3I0POBOE THMTaHHWE, COAJAaHCHPOBAHHBIM PEKUM 3aHATAH M OTAbIXA,
perymsipHas (u3MYecKass AaKTUBHOCTH), (DU3UYECKOE COBEPIICHCTBOBAHHUE TIPH
3aHATHIX CIIOPTUBHO-03/I0POBUTEIHLHOMN JESTEIBHOCTHIO;

6) TPy10BOT0 BOCTIMTAHUS

TOTOBHOCTH K TPYly, OCO3HAHHE IIEHHOCTH TPYAOJIIO0NS, MHTEPEC K PA3TUYHBIM
chepam mnpodecCHOHANBHONU JCSATENBHOCTH, CBS3aHHBIM C MaTEMaTUKOW © €
MPWIOKCHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIN BhIOOp Oymymied mpodeccun u
peann30BBIBATh COOCTBEHHBIC KWU3HECHHBIC IUIAHBI, TOTOBHOCTH M CIIOCOOHOCTH K
MaTeMaTHIecKoMy 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MIPOTSHKEHUN BCEH JKU3HM,



TOTOBHOCTh K AaKTHMBHOMY y4YaCTHIO B  DEIICHHH TMPaKTHYECKUX  3ajaad
MaTeMaTHYECKOW HAIPABICHHOCTH;

7) 3KOJIOrH4€CKOr0 BOCIIMTAHMS

C(OPMHPOBAHHOCTh  DKOJOTHYECKON  KyIbTYPHl, TOHMMAaHHE  BIIMSHUS
COITHATbHO-D)KOHOMHUYECKUX IPOIECCOB HA COCTOSHHME IMPHPOJHON W COLHAIBHOM
Cpeibl, OCO3HAHHUE TII00aIbHOr0 XapakTepa 3KOJOTHUECKUX MPOOIeM, OpHEHTAIINS Ha
NpUMEHEHNE MaTeMaTHYECKMX 3HAHUM IS PENMICHHS 3a7a4d B 001aCTH OKPY KaoIIei
cpefbl, IJIAHUPOBAHHE ITOCTYIIKOB M OIEHKH HMX BO3MOXKHBIX IOCIEICTBHHA IS
OKPYKAIOIIEN CPEBI;

8) HeHHOCTH HAYYHOTI'0 O3HAHNS

c(OPMHPOBAHHOCTE  MHPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH M OOIIECTBEHHOW MPAaKTUKH, TOHUMAaHHE MaTeMaTHYECKOM
HAayKd Kak c(epbl YeT0BEUYECKOM IeATEILHOCTH, STAlOB €€ PasBUTHA U 3HAYNMOCTH
IUIA pa3BUTHS IUBHIW3AIMM, OBJaJCHHE S3bIKOM MaTeMaTHKH M MaTeMaTHYCCKOM
KYJIbTYPOI KaK CPEeICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH IPOEKTHYIO H
HCCIIEIOBATEIBCKYIO AESITEIHOCTh HHAMBHIYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3zoBble ornueckue AecTBUA:

BBISIBIIATH M XapaKTEpHU30BaTh CYHIECTBEHHBIE NPHU3HAKM MaTEMATHYECKUX
00BEKTOB, MOHATUH, OTHOIICHUN MEXIy MOHATHAMHU, GOPMYIUPOBATH OMpPENEICHUs
MOHSITUM, YCTAaHABIMBATH CYIIECTBEHHBIN MPHU3HAK KIaCCU(pUKAIIMKU, OCHOBAHUS IS
0000IIIeHNS U CpaBHEHUS, KPUTEPUU MTPOBOIMMOT0 aHAIH3a;

BOCIIPUHUMATb, dbopmynrpoBaTh u npeoOpa3oBHIBATh CYXKJICHHUSL:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3AUMOCBS3U U MPOTUBOPEUUS B
dakTax, TAHHBIX, HAOMIOACHUSAX W YTBEPKICHMSX, MpeAsiaraTb KPUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUN;

JenaTh BBIBOJABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHUH, YMO3aKIIOUEHUH 10 aHAJIOTUH;

IPOBOJIUTh CAMOCTOSITENILHO JI0KA3aTEIbCTBA MATEMAaTUUYECKUX YTBEPKICHUI
(OpsiMble M OT MPOTUBHOIO), BBHICTPAaMBaTh apryMEHTAlUI0, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BbIOMpaTh cmoco® pemieHuss y4eOHOM 3amaun  (CpaBHUBATH HECKOJIBKO
BAPUAHTOB PEUICHUs, BHIOMPATh HanboJee MOAXOASIIMINN ¢ YyYETOM CaMOCTOSITEIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

Bba3oBble ncciienoBaTenbcKue A1eiCTBUA:

WCIIOJIB30BaTh BOMPOCHl KaK HCCIEOBATEIbCKUA HHCTPYMEHT [O3HAHUA,
dbopmMynupoBaTh BOIIPOCHI, bukcupyromue MIPOTUBOPEUHE, npoOJemy,



YCTaHaBJIMBATh UCKOMOE U JaHHOE, (POPMUPOBATH TUNOTE3Y, APTYMEHTUPOBATH CBOIO
MO3UIINI0, MHCHHUE;

MPOBOJIUTH CAMOCTOSTENILHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBAHUE TI0
YCTAaHOBJIEHHIO OCOOEHHOCTEH MAaTeMaTHYeCKOro OO0ObEeKTa, SBJIEHHs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00BEKTaMU, SIBICHUSIMHU, MPOIECCAMMU;

CaMOCTOSITeTbHO (OPMYIUPOBAaTH OOOOIIEHUS W BBIBOJBI 1O pe3yJbTaTam
MPOBEIEHHOTO  HAONMIOJEHUs,  MCCIEOBaHUS,  OLEHUBATh  JIOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IIEHUIA;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoIecca, a TakkKe BbIABUTATh
MPEANOJIOKEHUS O €r0 PAa3BUTHUU B HOBBIX YCIIOBUSIX.

Pab6ora ¢ undopmanmeii:

BBISIBIIATH JePUIUTHI UHPOpMAIUU, JTaHHBIX, HEOOXOJIMMBIX IJii OTBETa Ha
BOIIPOC U JIJIsl pEIIeHUs 3a]1a4H;

BBIOMpATh MH(OPMALMIO W3 MCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIM3UPOBATD,
CHUCTEMaTH3UPOBATh M MHTEPIPETUPOBATh MH(OPMAILIMIO PA3IUYHBIX BHIOB U (popm
IIPE/ICTABJICHHUS,;

CTPYKTYypUpOBaTh HHGOpPMAIIMIO, TPEACTABIATh €€ B pa3IMYHbIX (opMax,
WJUTFOCTPUPOBATH TPpaPUIECKH;

OIICHUBATH HaJEKHOCTh uHopmaru 1o CaMOCTOSATEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHHKAaTHBHBIE YHHBepPCAJIbHbIE YUeOHbIE TeiicCTBUS

Oobmenue:

BOCIIPUHHMMAaTh U (DOPMYJIHUPOBATh CYXKICHUS B COOTBETCTBHH C YCIIOBUSMH H
HEJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOYKY 3PCHHS B YCTHBIX U
INUCBMEHHBIX  TEKCTaX, JlaBaTh IIOSCHEHHMS 110 XOAYy pCIICHHS  3aJayH,
KOMMEHTHPOBATh MOJYyYCHHBIN pPe3yJIbTaT;

B X0Jic OOCYXICHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIACMOW TEMBI,
IpOOJIEMBI, pelacMoi 3a/1auu, BRICKA3bIBaTh UJICH, HAILICJICHHBIC HA IOUMCK PEIICHHUS,
COTIOCTABIIATh CBOM CYXACHUS C CYXKJICHUSAMH JAPYTHX YYaCTHHUKOB JHAJIOra,
OOHApYXUBaTh pa3IMUUE€ W CXOJCTBO IIO3MIIMH, B KOPPEKTHOW  (opme
dbopMyITHpOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

IPEACTABIATh PE3YIbTAThl PEIICHHS 3aJlaud, SKCICPUMEHTA, HCCISIOBAHUSA,
MIPOCKTa, CaMOCTOSITCIIPHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
MIPE3CHTAIMN 1 OCOOCHHOCTEH ayIMTOPHH.

PeryasiTuBHbIC YHHBepCaJbHbIe YUYeOHbIE 1eliCTBUSA
Camoopranu3amnus:
COCTaBJISITh IUIAH, aITOPUTM pELICHUs 3aJlaud, BBIOUpATh CHOCOO pELICHUS C
Y4ETOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEHN, apryMEHTUPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C y4€TOM HOBOM MH(OpMaIUu.



CaMOKOHTPOJIb, SMOLMOHAIBLHBIN HHTEJJIEKT:

BJa/I€Th HaBbIKAMU TO3HABATEIBHONW peIIEKCUN KAK OCO3HAHMSI COBEPLIAEMBIX
JNEUCTBUH M MBICIUTENBHBIX MPOLECCOB, UX pEe3yJbTaTOB, BIAJETh CIIOCOOAMMU
CaMONPOBEPKH, CAMOKOHTPOJISL Mpollecca W pe3ysibTara peuieHUus MaTeMaTUYeCKOn
3a/1auu;

IpeABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh TMpPH PEIICHUM 3aJ]ayH,
BHOCUTH KOPPEKTUBBI B JI€ATEILHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB, /TaHHBIX,
HalJICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YyJIbTAaTa LEJIH U YCIOBUSAM, OOBACHATH MPUYUHbI
JOCTHXKEHUSI WM HEJOCTH)KEHUS Pe3yJbTaTOB JEATEIbHOCTH, HAXOJIUTh OIIMOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eATEIbHOCTD:

NOHMMATh M HCIOJIb30BaTh NPEUMYIIECTBA KOMAHJHOM M WHIWBUIYaIbHOU
paboThI NP pelICHUH y4eOHbIX 3a]a4, IPUHUMATh L[€Jb COBMECTHOM J1€ATEbHOCTH,
IUTAHUPOBATh OPTaHU3AIMIO COBMECTHOM paboThl, pacmpenensiTb BHUIBI pPadoT,
JIOTOBAapUBaThCSA, OOCYXJaTh MPOIECC U pe3yiabTaT paboThl, 0000IaTh MHEHHUS
HECKOJbKHUX JIOJICH;

y4acTBOBAaTh B TPYIIOBBIX (QopMax padboTel (0OcCykaeHHs, OOMEH MHEHHH,
«MO3TOBBIE IITYPMbD» U HHBIE), BHIMOJIHATH CBOIO YacTh PabOThl U KOOPJAUHUPOBATH
CBOM JIEUCTBUS C APYTMMHU YJIEHAMH KOMAaH/bl, OLIEHUBATh KAYECTBO CBOETO BKJIAJa B
o0  OPOAYKT MO  KpUTepusM,  CPOpPMYIHUPOBAHHBIM  YYaCTHHUKAMU
B3aUMO/ICVCTBUSI.

INPEJMETHBIE PE3YJIbTATbBI

K xonmy ob6yuenus B 10 kjacce oOyYarOIIMICS TIONYYUT CIICIYIOIINE
NpEeIMETHBIE pe3ybTaThl MO OTIEIBHBIM TeMaM pabouyell MmporpaMMbl y4eOHOTO
Kypca «Anredpa v Hayajga MaTeMaTHYEeCKOTO aHAIN3a»:

Yucaa v BIYUCICHUSA:

CBOOOJTHO OMEpUPOBATh TMOHSATUSAMH: PAIMOHATBHOE 4YHUCIO, OECKOHEeUHas
nepuogudeckas  JpoOb, TMPOIEHTH, HPPANMMOHATHLHOE  YHCIO, MHOXKECTBa
palOHATBHBIX U IEMCTBUTEIbHBIX YHCEIN, MOYJIb IEHUCTBUTEIBHOTO YNCIA;

NPUMEHSTH APOOH U TPOIEHTHI JIJIsl PEIICHUSI PUKIIATHBIX 331249 U3 PA3TMIHbIX
OTpacyiedl 3HAaHUW U PeabHOU KU3HH;

OPUMEHATh NPUOIMKEHHBIE BBIYMCICHUS, MPABUJIA OKPYIJIEHUS, NPUKUIKY M
OLICHKY Pe3yJbTaTa BHIYUCIICHUI;

CBOOOJHO OMEpHUPOBATH TMOHATHEM: CTEMEHb C IEJIbIM IOKa3aTelieM,
MCIIOJIB30BaTh MOAXOMAIIYI0 (POpMY 3amucu MEeHCTBUTEIBHBIX YHCEN JIJIS PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS TaHHBIX;

CBOOOJIHO OMNEpUpPOBATh MOHSATUEM: APUPMETUUECKUN KOPEHb HATypalbHOU
CTEIEHU;



CBOOOJHO ONEPUPOBATH MOHATUEM: CTENEHb C PALMOHAIBHBIM IOKA3aTENIEM;

CBOOOJHO ONEPUPOBATh MOHATUAMH: JIOTapu(dM dYHCIA, JAECATHUYHBIE H
HaTypajbHbIE JOrapu(pMBbL;

CBOOOJHO OMNEPUPOBATh MOHATUAMH: CHHYC, KOCHHYC, TAHI€HC, KOTAHI'€HC
YUCJIOBOTO apryMEHTA;

ONEepUPOBATh MOHATUSAMH: APKCUHYC, APKKOCHUHYC M apKTAHI€HC YHUCIOBOTO
apryMeHTa.

YpaBHeHUs] M1 HEPABEHCTBA:

CBOOOJHO OMNEpUpPOBATh TOHATUSMU: TOXKJECTBO, YpPaBHEHUE, HEPABEHCTBO,
PaBHOCWJIbHBIEC YPaBHEHUS U YPaBHEHUSA-CIIE/ICTBUS, PABHOCWIIbHbIE HEPABEHCTBA;

OPUMEHSTh PA3IMYHbIe METOJbl PpELIEHUs palMOHANBHBIX U JpPOOHO-
pallMOHATBHBIX  YPaBHEHUM, TMPUMEHITh METOJI HWHTEPBAJIIOB ISl  pElIeHUs
HEPaBEHCTB;

CBOOOJHO OMEpPUPOBATH MOHATUSMU: MHOIOYWIEH OT OJHOM NEpPEeMEHHOMH,
MHOTOWIEH C LENbIMU KOd()PUIMEeHTaMu, KOPHU MHOTOYJI€Ha, MPUMEHSTH JCJICHHE
MHOTO4YJI€HAa Ha MHOIOYJIEH C OCTaTKOM, Teopemy be3y u Tteopemy Buera nns
peuieHns 3a1ay;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: CUCTEMA JIMHEHHBIX YPaBHEHUH, MaTpUIIa,
ONpeNeNUTeNb MaTpullbl 2 X 2 M €ro TeOMETPUYECKUH CMBIC, HCIOIb30BaATh
CBOMCTBa ompefenuTenss 2 X 2 [is BbIYUCICHUS €ro 3Ha4yeHUs, NPUMEHSATH
ONpENENUTENN [Ji1 PEIIEHUS CHCTEMbl JIMHEWHBIX YpPaBHEHUW, MOAEIHPOBAThH
peanpHblE CUTYyallMd C TOMOILIBID CUCTEMbl JIMHEWHBIX YpPaBHEHHWH, HCCIEAOBAaTh
NOCTPOEHHBIE MOJENH C MOMOIIBIKD MATPHIl U OINPEIETUTENEH, UHTEPIPETUPOBATD
NOJIYYEHHBIN PE3ybTaT;

UCIIONIB30BaTh CBOMCTBA JEWCTBUH C KOpPHAMH JUIsi  IIpeoOpa3oBaHUs
BBIPAKCHUI;

BBITIOJHATH MPEOOpPa30BaHMs YHUCIOBBIX BBIPAKEHUU, COACPIKAIINX CTEMEHU C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BaTh CBOMCTBA JIOTapu(MOB /Jisi MPeoOpa3oBaHMsl JTOrapuPMUUECKUX
BBIPAYKCHHUI;

CBOOOJTHO OMEPUPOBATH MOHATHUSMU: HPpPAIMOHATBHBIC, ITOKAa3aTeIbHBIC U
norapuMUYECKUE ypaBHEHHS, HAXOJUTh UX PEIICHUS C TIOMOIIBI0 PAaBHOCHIHHBIX
IIEPEXO/I0B MIIM OCYLIECTBIISAS POBEPKY KOPHEN;

IPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKue (opMynbl JJsi MPeoOpa3zoBaHUs
TPUTOHOMETPUUYECKUX BBIPAKCHUM;

CBOOOIHO  ONEpUpOBATh  TOHATHEM: TPUTOHOMETPHUYECKOE YpaBHEHHE,
NPUMEHSATh  HeoOxomumble  GOPMYJIBI NIl PEIMICHHWS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHUN;

MOJIEIUPOBATh pealibHble CUTyallUM Ha S3bIKE alureOpbl, COCTaBIATH
BBIpaKCHUSI, YypaBHEHHUS, HEPABEHCTBA [0 YCIOBUIO 3aJay, KCCIEI0BATh
MIOCTPOEHHBIE MOJIENH C UCIIOIb30BAHUEM aIllapaTa ajreopsl.



DYyHKIUHN U I'PAPUKH:

CBOOOJHO OMNEPUPOBATH MOHATUAMM: (YHKLHUA, CIOCOObI 3alaHusd (PYHKIUH,
B3aMMHO 0OpaTHbIe (PYHKLIHUH, KOMIO3ULUA (QYyHKUUN, rpaduK (YHKIIMH, BBIIOJIHATH
AJIeMEHTapHbIe NpeoOpa3oBaHus TpadUKOB QYHKUIUMI;

CBOOOJHO ONEPUPOBATH MOHATUAMH: OOJACTh OINPEACICHHUS M MHOYKECTBO
3HauYeHUN QYHKLUMH, HYJIH QYHKIUHU, TPOMEKYTKU 3HAKOIOCTOSHCTBA;

CBOOOJHO OMEepUpOBaTh MOHATUSAMU: UYETHBIE U HEYETHblE (DYHKIMH,
nepuognyeckue (pyHKIMH, TPOMEXKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYyMBbI U
MUHAMYMBI (YHKUMM, HauOosblllee M HaUMEHbIlee 3HadeHue (QYHKIUU Ha
IPOMEXKYTKE;

CBOOOJHO OMNEpUPOBATH MOHATHAMU: CTeNEHHAas (YHKUUS C HATYpPaJIbHBIM U
LEeNbIM TOKa3aTeneM, IpauK CTENEeHHOW (YHKIMU C HATypaJbHbIM U LEJIbIM
nokasareneMm, rpaduk KOpHS n-oM CTENeHM Kak (PYHKIUU OOpaTHOM CTENEHU C
HaTypaJlbHbIM IOKA3aTENIEM;

ONEepUpOBaTh TMOHATUSAMM: JIMHEHHAs, KBajgpaTuyHas M JIpOOHO-JIIMHEWHAs
(GYHKIIUH, BBIMOJTHATD 3JIEMEHTAPHOE MCCIIEIOBAHNE U TOCTPOCHUE X IPAPUKOB;

CBOOOJTHO OIEpPUPOBATH TMOHATUAMM: TIOKa3aTrelbHas | Jiorapudmuyueckas
(GyHKIIMK, WX CBOWCTBA W TpauKd, HCIOIB30BATh WX TpaduKu [Js perieHus
YPAaBHEHUM;

CBOOOIHO ONEpUPOBaTh MOHATHSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTb,
oIpesieJIeHNe TPUTOHOMETPUUECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCNOJb30BaTh Tpaduku (QYHKUMHA [  HUCCIENOBaHMS INPOLECCOB U
3aBHCHMOCTEH NpPHU PELIEHUHU 3aJad U3 JPYIHX Y4eOHBbIX NPEIMETOB U peajbHOU
’KU3HU, BBIPAKaTh (OPMYJIaMU 3aBUCHMOCTH MEK/y BEJIMUNHAMU;

Hauyana maTtemaTH4ecKoro anajimsa:

CBOOO/IHO ONEpHUpPOBaTh MOHATHSAMH: apu(pMeTHYeCKass U TeoMeTpuyecKas
nporpeccusi, 0€CKOHEUHO YyObIBaroIlas reoMeTpudecKkas Mporpeccus, JIMHEHHBIH U
HKCIOHEHLUAIBHBIA pOCT, (POpPMyNa CIOXKHBIX MPOLIEHTOB, UMETh MPEICTAaBICHUE O
KOHCTaHTE;

UCIIOJIb30BaTh NPOrPECCHM Ul PEIICHHWS pPEaJbHbIX 3a4ad MPHUKIAJIHOTO
XapakTepa;

CBOOO/IHO ONEpUPOBATH MOHATHAMH: MOCIEIOBATEIbHOCTh, CIOCOOBI 3a/JaHus
[IOCJIEIOBATEIBHOCTEN, MOHOTOHHBIE W  OrPAHMYEHHBIE IOCJIEIOBATEIbHOCTH,
MOHUMATh OCHOBBI 3aPOKJICHUS MAaTEMaTHUECKOTO aHaIN3a Kak aHaln3a 0ECKOHEYHO
MaJbIX;

CcBOOOIHO ONEPUPOBATH MOHATUSMU: HENPEPHIBHBIE (DYHKIMU, TOUKH Pa3pbIBa
rpaduka GyHKIIHHA, ACUMIITOTHI Tpaduka QyHKINH;

CBOOOIHO OMNEpUpPOBaTh MOHATHEM: (YHKIMs, HEMpephIBHAsT Ha OTPE3Ke,
NPUMEHATH CBOMCTBA HETIPEPHIBHBIX (DYHKIIUH JJIsl pEIIeHHS 3a/1a4;

CBOOOJHO ONEPUPOBATh NOHATUSMU: NEpBas U BTOpasi NPOU3BOAHbBIE ()YHKLIHH,
KacaTesbHas K rpaduky QyHKIUY;



BBIYMCIISITE MPOU3BOJHBIE CYMMBI, ITPOU3BEACHUSA, YACTHOTO U KOMIIO3ULIUH
IBYX (DYHKILIMI, 3HATh IPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINA;

UCIIOJIb30BATh TE€OMETPUYECKUH M (U3MYECKHM CMBICH MPOM3BOMHON Ui
pelIeHus 3a1ay.

MHozxecTBa M JIOTHKA:

CBOOOJIHO ONEPUPOBATH MOHATUSIMH: MHOXKECTBO, ONEpAllMU HAJl MHOKECTBAMH;

UICIIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN almapar JJisi ONMCAaHUsA peajlbHbIX
MPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a]a4 U3 APYTUX yYeOHBIX IPEIMETOB;

CBOOOZHO ONEpUPOBATH MOHATUSAMU: OINPEACIICEHUE, TEOpeMa, YypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTeMaTHUYECKOro oObEKTa, J0Ka3aTeIbCTBO, PAaBHOCUIIbHBIC
YPaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenuss B 11 kiacce o0Oy4YarOIIMICSA TOJYYUT CIEAYIOIIHNE
NpeIMETHbIE pe3yJbTaThl MO OTAEIbHBIM TeMaM paboyedl MmporpaMMbl y4eOHOIO
Kypca «Anredpa v Hayajga MaTeMaTHUYECKOTO aHaJIN3a:

Yucaa v BIYMCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHITUSIMHU: HATYPAJIbHOE U IEJI0€ YUCIO0, MHOKECTBA
HaTypajbHBIX U LEIbIX YHUCEJ, UCIOJIB30BaTh NPU3HAKU JEIMMOCTHU LIEJIBIX YHCEN,
HO/I u HOK HaTypaibHBIX 4HMCEeNd ISl PEMIEHUS 3a7ad, NPUMEHSATHh AJITOPUTM
EBknuna;

cBOOOIHO ONEpUPOBAaTh MOHATHEM OCTaTKa IO MOJYJI0, 3alUChIBAaTh
HATypaJIbHBIC YMCJIA B PA3JIMYHBIX [IO3ULIMOHHBIX CUCTEMAX CUUCIICHNUS,

CBOOO/IHO OMNEpPUPOBATh MOHATHAMH: KOMIUIEKCHOE YHMCIO M MHOXECTBO
KOMIUIEKCHBIX YHCEN, NPEJCTAaBIATh KOMIUIEKCHBIE 4YHCIa B ajlreOpandyeckod u
TPUTOHOMETPUYECKOH (opMe, BBIMOJIHATH ApUPMETHUECKUE ONEpaluu C HUMH U
n300paxaTh HA KOOPJAUHATHOM MJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOO/IHO OIEpPUPOBATHh MOHITUAMM: HPpPALMOHAIIbHBIE, IOKAa3aTeNbHbIE U
JorapuMUUECKUE HEPaBEHCTBA, HAXOAUTh UX PEIICHUS C MOMOIIbIO0 PaBHOCHIBHBIX
[IEPEXO0/I0B;

OCYILIECTBIISITH OTOOpP KOPHEHN NPH PELIEHUH TPUTOHOMETPUYECKOT0 YPAaBHEHHS,

CBOOOJIHO  ONEpPUpPOBaTh MOHATHEM TPUTOHOMETPHUUECKOE  HEPaBEHCTBO,
OPUMEHATh  HEoOXoauMble  (GOpMyibl  JJIi  pPELIeHHS  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABECHCTB;

CBOOO/IHO OMEpUPOBATH MOHATHUSAMHU: CUCTEMA U COBOKYIHOCTb ypaBHEHUH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CUCTEMBI-CICACTBHs, HAXOIWUTh DPEIICHUS
CUCTEMBl M COBOKYIIHOCTEH PalMOHAJIBHBIX, UPPALUOHAIBHBIX, MOKA3aTECIbHBIX H
Jorapu(MUUECKUX YpaBHEHUN U HEPABEHCTB;

pelarh paluoHaIbHbIE, UPPALIMOHAIBHBIE, IOKA3aTENbHbIE, JOTapUPMUUYECKHE
U TPUTOHOMETPUYECKHE YPAaBHEHUsS UM HEPABEHCTBA, COACPKAIIAE MOAYIU H
IapamMeTpsl;



MPUMEHATh I'pa@UuecKue METOJbl JJI1 pEelIeHUs YpPaBHEHU U HEPABEHCTB, a
TaK)Ke 3a/1a4 C IapaMmeTpaMu;

MOJICJIUPOBAaTh peajbHblE CUTyallUM Ha S3bIKE aireOpbl, COCTaBIATH
BBIDAKEHHUS, YPAaBHEHHS, HEPABEHCTBA M HUX CHUCTEMBl IO YCIOBHUIO 3aJayM,
UCCJEI0BAaTh IOCTPOEHHBIE MOJIETM C HCIOJb30BAaHUWEM arapaTta ajireopsl,
MHTEPIPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT.

DYyHKIUHN U IPaPUKH:

CTpOUTh TpaduKH KOMIO3UIMK (YHKIUHA C TOMOUIBIO 3JIEMEHTApHOTO
MCCJIeI0BAHUS U CBOMCTB KOMIO3UIIMU ABYX ()YHKIIMIA;

CTPOUThH T€OMETpUYECKHUEe 00pa3bl ypaBHEHUN U HEPABEHCTB HAa KOOPAMHATHOU
IUIOCKOCTH;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: TpadUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;

OpUMEHATh (YHKUMM JJI8  MOJEIMPOBAHUA M MCCIENOBAaHUS pealbHBIX
IPOLIECCOB.

Havana maTemaTnyeckoro anajimnsa:

UCIIOJIb30BaTh MPOU3BOHYIO I UCCleqoBaHUs (YHKIMKA HA MOHOTOHHOCTb U
HKCTPEMYMBI;

HaXOAUTh HAaMOOJbllIee U HAUMEHbIlee 3HAYCHUS (DYHKIMH HENpephIBHON Ha
OTpE3KE;

UCMOJIb30BaTh MPOU3BOJAHYIO JJIsi HAaxXOXKIACHMS HAWIydllero peleHus B
NPUKIAIHBIX, B TOM YHUCIIE COLHMAIbHO-3KOHOMUYECKHX, 3aJadax, AJi1 ONpeaeIeHUs
CKOPOCTH U YCKOPEHUs Mpoliecca, 3aJaHHOro (hopMyIioil uiu rpadukom;

cBOOO/IHO ONEpPUPOBATH MOHIATUAMMU: IIEpBOOOpa3Hasi, ONpeAeIEHHbIN HHTErpa,
HaXOJIWUTh MEPBOOOpA3HbIE 3JIEMEHTAPHBIX (YHKUUN U BBIYUCIATH HMHTErpan Io
dbopmyne Hprorona-Jleliouuna;

HaXOJUTh IJIOLAAM IUIOCKUX (GUIYp M OOBEMBI TEN C MOMOIIBIO HMHTETpaa;

UMETh NPEJCTaBICHHE O MaTeMaTHYeCKOM MOJIECIMPOBAaHUM Ha MpUMEpe
cocTaBieHusa AudPpepeHInaIbHbIX YPaBHCHUH;

pemarb NpPUKIAIHbIE 3aJadd, B TOM YHCIE COLHUAIBHO-3KOHOMUYECKOTO U
¢u3nyeckoro xapakrepa, CpeCTBaMU MaTEMaTHUECKOTO aHAJIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Konrpoabubie | IIpakrnueckue
n/n NPorpaMmbI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchbl
MHOK€ECTBO ACHUCTBUTEIBHBIX YUCEN.
1 MHorounensl. PaiimonanbHbIe ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEMHBIX
YpaBHEHHI
9 Oynkumu u rpaduxu. CreneHHas QyHKIUS C 12 1
L[eJIbIM TIOKa3aTesIeM
3 ApubdmMeTnueckuii KOpeHb N-0¥ CTEIICHHU. 15 5
HppanunonanbHble ypaBHEHUS
4 [TokazarenwsHas ¢pynkmnus. [lokazaTenpHbIC 10 1
YpaBHEHHUS
5 Jlorapudmudeckas GyHKITUS. 18 5
Jlorapudmuueckue ypaBHEeHUs
5 TpuroHomeTpruecKue BEIpaXKEHUS U 99 5
YpaBHEHHUS
[TocnenoBaTenbHOCTH U MPOTPECCHU 10 1
HenpepriBubie dynkiuu. [IpouzBoanas 20
9 [ToBTOpEeHnue, 0600IIeHNE, CUCTEMATH3AIHS 5 1
3HaAHUHI
OBUIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 136 12 0




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
n/n NMPOrpaMMbI Bcero Konrpombnbie | Ipakmirieckie o0pa3oBaTe/ibHbIE
padoTbI padoThI pecypens
1 UccnenoBanue QyHKIHI ¢ TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpa3Hasi ¥ MHTETpaT 12 1
3 I'paduiku TpuroHoMeTpUYECKUX PYHKINH. 1 1
Tpuronomerpuueckre HepaBeHCTBA
4 HppanmonanbHbie, MOKa3aTeIbHBIC U 24 1
norapuMuvecKue HepaBeHCTBA
KommnekcHsie uncna 10
HarypanbsHble u 1ienpie uncia 10 1
CucTreMbl pallMOHATBHBIX, UPPAIIMOHATIBHBIX
7 MOKa3aTeJIbHbIX U JorapupMuuecKux 12 1
ypaBHEHUM
8 3amauu ¢ mapaMeTpamu 16 1
9 HOBTO})GHI/IC, 0000I11IeHHEe, CHCTEMATHU3aLIM 16 5
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0







IHOYPOYHOE INTAHUPOBAHHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
Ne Mara uu(ppoBbIe
n/m Tema ypoxa Bcero Kontpoabibie | - Hpakriieckue H3y4YeHHu s o0pa3oBare/ibHbIE
padoTbI padoThI pecypesI
1 [[MHOkeCTBO, Omepaliny Hai MHOKECTBaAaMH 1
M UX CBOMCTBa
2 Juarpammel Ditnepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
ammapara sl pelieHus 3a1a49
Panmonansabie yncina. OOBIKHOBEHHEIE U
4 JECATUYIHBIC APOOH, TPOLICHTHI, 0CCKOHEYHBIC 1
MepUOANIECKUE APOOH
PanmonansHeie yrcia. OOBIKHOBEHHEIE U
5 JECATUYHBIC APOOH, TPOLICHTHI, 0CCKOHEYHBIC 1
MePUOANYECKHIE TPOOH
5 [Ipumenenue qpoOeit 1 TPOLICHTOB JIJIst 1
penieHus MPUKJIaIHBIX 3a1a4
7 [IpuMeHnenue qpoOeit U TPOLICHTOB JIJIst 1
penieHus MPUKJIaAHBIX 33724
3 JlericTBUTENbHBIC YK Ca. PalioHaIbHEIE U 1
HppaLlMOHATIbHBIE YHCIIa
9 Apudmernyueckue onepaiuu ¢ 1
JIEMCTBUTEIILHBIMU YHMCIIAMHU
10 Mopynb 1eiCTBUTEIBHOTO YUCIIA U €TO 1

CBOMCTBA




11

[TpubnnkEHHBIC BEIYMCICHHS, TIPaBUIIa
OKpYIVICHMs, IPUKKUJIKA U OLIEHKA pe3ysbTara
BBIYUCIICHU I

12

OCHOBHBIE MCTOABI pCIICHUA LCIIBbIX U
JIPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

13

OCHOBHBIE MCTOABI PCIICHUA HCIIBbIX U
TpOOHO-palIMOHATIFHBIX YPABHEHUH U
HEPABEHCTB

14

KonTpomabnas pabota o reme "MHOKeCTBO
JNEUCTBUTEILHBIX Uncen"

15

MHOrouieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOTOWIEHA Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

16

MHoTro4JIeHBI C IIEeIBIMHA KO3 UITMEHTAMH.
Teopema Buera

17

Pemienue cucrem JTMHEHHBIX YpaBHEHUI

18

Pemienue cucrem JTMHEHHBIX YpaBHEHUI

19

Marpuiia CHCTEMbI JTMHEHHBIX YPaBHECHHI.
OnpenenuTenab MaTPUIIBI 2X2, ero
FCOMETPHYECKHUI CMBICI ¥ CBOMCTBA,
BBIYHCIIEHUE €r0 3HAYEHUS

20

Omnpenenurens MAaTPUIBI 2X2, €TO
TeOMETPUYECKUI CMBICI M CBOMCTBA;
BBIUHCIIEHUE €T0 3HAUCHUS

21

IIpuMeHeHue onpenenuTents A peleHus
CUCTEMBI JIMHEWHBIX YPABHEHUN

22

Pemenne NPUKIAAHBIX 3a1a4 ¢ IOMOIIBIO




CUCTEMBI JINHEWHBIX YPABHEHUI

23

Pemrenne npukiaaHbIX 3a1a4 € IOMOILBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

24

CamocrositensHas padora: "Pamnrionanbabie
ypaBHEHHsI M HepaBeHCTBa. CHCTEMBI
JMHENHBIX ypaBHEHUN"

25

OyHKIUSA, CTIOCOOBI 3a1aHus (QYHKIIUH.
B3aumno o6patubie pyHkunu. Kommnosunuys

byHKIU]

26

I'paduk pynkuu. SnemeHTapHbie
npeoOpa3oBaHusi rpapuKoB QyHKIMI

27

OO6uacTb onpeneseHus: 1 MHOYKECTBO
3HaueHu# ¢pynkuuu. Hymm pyHkumm.
ITpomexxyTKH 3HAaK IOCTOSTHCTBA

28

UETHpie 1 HEU€THBIC (PYHKIIHH.
[Tepuoanueckue pynakuun. [TpomexyTkn
MOHOTOHHOCTH (PYHKLIHU

29

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
Haubonbiiee u HaMeHblIee 3HaYCHHE
(GYHKIMH Ha IPOMEKYTKE

30

JIunetlinasi, KBaapaTU4YHas ¥ JPOOHO-
nuHeitHas GyHKUIUU

31

DneMeHTapHOe HCCeI0BAHNE U TIOCTPOCHUE
rpadukoB 3TuX QyHKIUN

32

DeMeHTapHOe UCCIIEJOBAHUE U IOCTPOCHHE
rpauKoB 3TUX QYHKLIUIH

33

CreneHsb ¢ 1IeJI6IM HOKa3aTeieM. buHom
Hrrorona

34

CreneHs ¢ 1eJI6IM HOKa3aTeiieM. buHom
Hrrorona




CreneHnast QyHKIHUS ¢ HATypaJbHBIM U

3 LeNbIM Moka3zateneM. E€ cBoiicTBa u rpaduk

36 KonTtponsHas padota: "CreneHHas QyHKITHSL.
E€ cBoiictBa u rpaduk”

37 ApupmeTHuecKuii KOpeHb HATYPAITBbHOM
CTEIIEHU U €r0 CBOMCTBA

38 Apudmernueckuii KOpeHb HaTypaJIbHON
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHH,
CoJIepKalluX CTENeHH U KOPHU

40 [IpeoGpa3oBanHMs YUCIOBBIX BBIPAKEHHH,
COJIeprKalluX CTENEeHU U KOPHU

41 [IpeoGpa3oBaHMs YUCTOBBIX BBIPAKEHHH,
COJIepKAIIUX CTEIIEHU U KOPHU

42 KontponbHas padoTa mo teme
"Apudmernaeckuii KopeHb N-i cTeneHn”
WppaumnonanbHble ypaBHeHUs1. OCHOBHbIE

43 METO/Ibl PEIIEHUS UPPALUOHATBHBIX
YpaBHEHUI
WppaumnonanbHble ypaBHeHUs1. OCHOBHbIE

44 METO/Ibl PEIIEHUSI UPPALIUOHATBHBIX
YpaBHEHUI

45 PaBHOCHIIBHBIE TIEPEXO0/IbI B pELLICHUU
MPPalMOHAIIBHBIX YPABHEHUN

46 PaBHOCUIIBHBIE ITEPEXO/IBI B PELLIEHUN
MPPalMOHAIIBHBIX YPABHEHUN

47 PaBHOCUIIBHBIE ITEPEXO/IBI B PELLIEHUN
UPpalMOHAIILHBIX YPABHEHUM

48 PaBHOCHIIBHBIE TIEPEXO/BI B PEILIEHUT




HMPPALMOHAIIBHBIX YPAaBHEHUN

CBoiicTBa U rpaduK KOpHS N-0i1 CTETIeHU KaKk

49 (GyHKIMH 00paTHOW CTENICHH C HATYPAITbHBIM
[0Ka3aTeIeM
CoiicTBa u rpaduk KOpHs N-0¥ CTENEHH KaKk

50 GbyHKIIMU OOpaTHOM CTETIEHH C HATYpaJbHbIM
MoKa3aTeseM
KonTponsnas padota: "CBoiicTBa u rpaduk

o1 KOpH# n-o¥ creneHu. MppanuoHanbHbIe
ypaBHEHUS"

59 CreneHp ¢ palMOHaIbHBIM MTOKa3aTeIEM U €€
CBOICTBA

53 CreneHb ¢ pallMOHATIBHBIM [TOKA3aTENEM U €€
CBOICTBA

54 CreneHb ¢ pallMOHATIBHBIM [TOKA3aTENEM U €€
CBOICTBA

55 [TokazarenbHas GyHKIHUS, €€ CBOKWCTBA U
rpaduk

56 Hcnonws3oBanue rpaduka GyHKITUN IS
peuieHus: ypaBHEeHU I

57 Hcnonb3oBanue rpaduka GyHKINH s
peuieHus: ypaBHEeHU I

58 [TokazarenbHble ypaBHEHUS. OCHOBHBIE
METO/Ibl PEIICHUS MOKa3aTEIbHbIX YPAaBHEHUN

59 [TokazaTenbHble ypaBHEHUS. OCHOBHBIE
METO/Ibl PEIICHUS MOKa3aTeIbHbIX YPAaBHEHUN

60 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE

MCTOJbI pCHICHUS TTOKA3aTCIIbHBIX ypaBHeHI/Iﬁ




61

KonTtponsnas padora: "[lokazarensHast

¢ynkuus. [TokazarenbHble ypaBHeHHS"

62 Jlorapudm gucna. CoiicTa jgorapupma

63 Jlorapudm gucna. CoiicTa jorapupma

64 Jlorapudm uucna. CpoiictBa sorapupma

65 JlecsiTuuHble U HaTYypajbHbIE JOrapupMbl

66 JlecATUYHBIE U HATypaJIbHBIE JIOTapU(PMBI

67 [IpeobOpazoBaHme BRIpAKEHHM, COIEPIKAIIINX
sorapu¢mbl

68 [IpeoOpazoBaHme BEIpAKEHHM, COIEPIKAIINX
JorapuQmbl

69 [IpeoOpazoBaHue BEIpAKEHUH, COICPIKAIINX
JorapuQmbl

70 Jlorapudmuueckas QyHKIHs, €€ CBOHCTBA U
rpaduk
KonTposnpHas pabota 1o teme

71 "Jlorapudmuueckas GyHKIMs, €€ CBONCTBA U
rpa¢uk”

79 Hcnonb3oBanue rpaduka GyHKINN U1
peleHus ypaBHeHUH

73 Hcnonb3oBanue rpaduka GyHKINN U1

peLIeHNs] ypaBHEHUI




74

Jlorapudmudeckue ypaBHeHus. OCHOBHBIC
METO/IbI peIICHHSI ToTapu(PMUIECKUX
YPaBHECHUI

75

Jlorapudmudeckue ypaBHeHuss. OCHOBHBIC
METO/IbI pEIICHHSI ToTapu(PMHIECKUX
YPaBHECHHI

76

Jlorapudmuueckue ypapaerusi. OCHOBHbIE
METO/IbI PEIICHUS JTOTAPUPMUUECKUX
YpaBHEHHI

77

PaBHOCHIIBHBIE TIEPEXO0/IbI B pEIICHUT
Jorapu(PMUYECKUX ypaBHEHUN

78

PaBHOCWMIIBHBIE TIEPEXO0/IBI B PEIICHUN
Jorapu(PMUIECKUX ypaBHEHUN

79

Kontponbras pabora: " Jlorapudpmuaeckue
ypaBHEHHUS"

80

CuHyc, KOCUHYC, TAHT€HC 1 KOTAaHT€HC
YHCIIOBOTO apryMeHTa

81

CI/IHYC, KOCHHYC, TAHI'CHC U KOTaHI'CHC
YHCJIOBOI'O aprymeHTa

82

ApKCUHYC, apKKOCHUHYC 1 apKTaHT€HC
YHCIIOBOTO apryMeHTa

83

ApKCI/IHyc, APKKOCHUHYC U APKTAHTCHC
YHUCJIOBOI'O apryMmeHTa

84

Tpuronomerpruueckas OKpyKHOCTb,
oTpeieIeHue TPUTOHOMETPUYECKUX (PYHKITHIH
YKCIIOBOTO apryMeHTa

85

Tpuronomerpruueckas OKpyKHOCTb,
OTIpeieIeHUue TPUTOHOMETPUUECKUX (PYHKITHIHA
YKCJIOBOTO apryMeHTa




86

OCHOBHBIE TPHTOHOMETPHUYECKUE (DOPMYIIBI

87 OCHOBHBIEC TPUTOHOMETPHUYECKHE (DOPMYIIBI

88 OCHOBHBIEC TPHTOHOMETPHUYECKHE (DOPMYIIBI

89 OCHOBHBIEC TPHTOHOMETPHUYECKHE (DOPMYITBI

9 [IpeoGpa3oBaHne TPUTOHOMETPUUECKHUX
BBIPAKEHU I

o1 [IpeoGpa3oBaHKe TPUTOHOMETPHUUECKHUX
BBIPAKEHU I

92 [IpeoGpa3oBaHKe TPUTOHOMETPHUUECKHUX
BBIpAXEHU I

93 KonTtponbHas padoTa o Teme
"TpuroHoMeTpruyecKue BoIpakeHus"

94 Pemenne TpuroHoMeTpHUECKMX YpaBHEHUM

95 Pemrenne TpuroHoMeTpHYECKMX YpaBHEHUN

96 Pemenne TpuroHOMETpHYECKUX YPAaBHEHUH

97 Pemenne TpuroHOMETpHYECKUX YPAaBHEHUH

98 Perienne TpUroHoMeTpUUYECKUX YpaBHEHUN

99 Perienue TpUroHOMETpUUYECKUX YpaBHEHUN

100 Pemenune TpUroHOMETpUUECKUX YPAaBHEHUI




KonTtponsHas pabota: "Tpuronomerpudeckue

101 BBIPAXKCHUS U TPUTOHOMETPUUYECKHE 1
ypaBHEHUS"
[TocnenoBaTeabHOCTH, CIIOCOOBI 33/1aHUS
102 MocIeIoBaTeIbHOCTeH. MeTo
MaTeMaTHIeCKON MHIYKIIUU
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME (102 10




11 KJIACC

KoummuecTBo yacoB DJIeKTPOHHbIE
Ne T Hara uudposbie
n/n ema ypora Bcero Konrpombnbie | Ipakmirieckie u3yyeHusi | oOpa3oBareibHbIE
padoTbI padoThI pecypen
1 [TpumeHeHwe MPONU3BOAHOM K HCCIIEIOBAHUIO 1
(GyHKIMH Ha MOHOTOHHOCTB M OKCTPEMYMBI
) [TpumeHeHme MPOU3BOAHOM K HCCIIEIOBAHUIO 1
(GyHKIMH HA MOHOTOHHOCTB M OKCTPEMYMBI
3 [TpumMeHeHwe MPOU3BOIHOM K HCCIIEIOBAHUIO 1
(GyHKIMH HA MOHOTOHHOCTB B OKCTPEMYMBI
4 [TpumeHeHwe MPONU3BOAHOM K HCCIIEIOBAHUIO 1
(GyHKIMH Ha MOHOTOHHOCTB M OKCTPEMYMBI
5 [IpumeHneHnne npou3BOAHON K UCCIIETIOBAHUIO 1
(GyHKIMH HA MOHOTOHHOCTB M SKCTPEMYMBI
6 [TpumMeHeHue MPON3BOIHOM K HUCCIICIOBAHUIO 1
(GyHKIMH HA MOHOTOHHOCTh H OKCTPEMYMBI
HaxosxneHne HanOoJIbIIero 1 HAMMEHbBIIETO
7 3HAYEHUS HEIPEPhIBHOU (PYHKIINN HA 1
OTpEe3Ke
HaxosxneHne HanboIbIIero ¥ HAUMEHBIIIETO
8 3HAYEHUS HEMPEPHIBHON (PYHKUINU Ha 1
OTpe3Ke
HaxosxaeHne HauOobIIero 1 HauMEeHbIIEro
9 3Ha4YeHHUs HENIPEPBIBHON (PyHKIIMM HA 1
OTpe3Ke
Haxosxnenne HauOobIIero 1 HaMEHbIIEro
10 3HAa4YeHHUs] HENPEPBIBHOW (PYHKIIMM HA 1

OTPC3KE




11

Haxosxaenne HanboIb1Ier0 ¥ HAUMEHBIIIETO
3HA4YEeHHUsI HEMPEPHIBHON (PYHKIMH Ha
OTpe3Ke

12

Haxosxnenne HanboIpIIeT0 M HANMEHBIIIETO
3HAYEHUS HENPEPbIBHON (PYHKLIUU Ha
OTpE3Ke

13

[TprumeHeHne Mpou3BOAHOM ISl HAXOXKICHUS
HAWJIYYIIErO PEIICHUS B PUKIAIHBIX
3a1a4dax

14

[TpumeHeHne Mpou3BOAHOM SISl HAXOXKICHUS
HAWJIYYIIEro PEeIICHUs B IPUKIAIHBIX
3a/1a4ax

15

[IpuMeHeHne Mpou3BOIHON VTS
OTIPEJEIICHUSI CKOPOCTH U YCKOPEHUS
nporecca, 3aJaHHOTO (GOopMyJIoH Win
rpadurom

16

[IpumeneHne npou3BOAHOM ISt
OTIPEICTICHUSI CKOPOCTH M YCKOPECHHS
nporiecca, 3aaHHOTo (hopMyoi wim
rpadukom

17

Kommnoszunus ¢ynkunit

18

Kommnoszunus ¢yHnkumit

19

Kommnoszunus ¢yHnkumit

20

I'eomerpuueckue oOpasbl ypaBHEHUH Ha
KOOPJIMHATHON IJIOCKOCTH

21

I'eomerpuueckue oOpasbl ypaBHEHUH Ha
KOOPJIMHATHON IJIOCKOCTH

22

KonTtponsHas pabota: "HccnenoBanue
(GyHKLIUH C TOMOIIBIO TPOU3BOAHOM"

23

ITepBooOpa3Hasi, OCHOBHOE CBOHCTBO




NepBOOOPA3HBIX

[lepBooOpa3HbIe 3TIeMEHTAPHBIX (QYHKIIUH.

24
[IpaBuna Hax0XAEHUSI IEPBOOOPA3HBIX

o5 [lepBooOpa3HbIe 3TIeMEHTapHBIX QYHKIUH.
[IpaBuna Hax0XkAEHUSI IEPBOOOPA3HBIX

26 Nurerpai. I'eomeTpraeckuil CMbICI
UHTErpana

97 Brruncnenue onpeaenéHHOro HHTErpaa mno
dhopmyne Herotona-JleliOnura

o8 Brruncnenue onpeaenéHHOro HHTErpaa mno
dhopmyne Herotona-JleliOnuria

29 [IpumeneHue nHTErpasa 1 HaXOXACHHS
IO e TIOCKUX (puUryp

30 [IpumeHnenue HHTErpasa 1Jisg HaX0XICHHUS
00BEMOB reOMETPUUECKHX Tell

31 [Tpumepsl pemennii nuddepeHnaTbHbIX
ypaBHEHUM

32 [Ipumeps! pemennii nudepeHnaTbHbIX
ypaBHEHUM
Maremaruueckoe MOJICTUPOBAaHUE peaTbHbIX

33 MIPOLIECCOB C MOMOIIBIO AU PepeHITnaIbHBIX
YpaBHEHHI

34 KontponbHas padora: "[lepsooOpazHas u
uHTerpan”

35 Tpuronomerpudeckue GyHKIMH, UX
CBO¥CTBa U rpaduku

36 Tpuronomerpudeckue GyHKIMH, UX
CBO¥CTBa U rpaduku

37 Tpuronomerpudeckue QyHKIMH, UX




CBO¥icTBa U Tpaduku

Tpuronomerpudeckue pyHKINH, UX

38 . 1
CBOMCTBA ¥ TpaduKu

39 Tpuronomerpuyeckue GyHKITUHU, UX 1
CBOMCTBA ¥ TpaduKu
OT60p KOpHEH TPUTOHOMETPHUSCKUX

40 YpaBHEHUI C TIOMOIIIHIO 1
TPUTOHOMETPUIECKOU OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUIECKUX

41 YPAaBHEHUH € ITOMOILBIO 1
TPUTOHOMETPHUECKOH OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUIECKUX

42 YpaBHEHUH C TOMOIIbIO 1
TPUTOHOMETPHUYECKOU OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUICCKUX

43 YPaBHEHHH C TIOMOIIIbIO 1
TPUTOHOMETPHUYECKOU OKPY>KHOCTH

44 Pemrenne TpuroHoMeTprUYeCKMX HEPABEHCTB 1

45 Pemrenne TpuroHoMeTpHUIECKMX HEPABEHCTB 1

46 Pemrenne TpuroHoMeTprUYeCKMX HEPABEHCTB 1

47 Pemrenne TpuroHoMeTpHYECKMX HEPABEHCTB 1
Kontponbnas padora: "I paduku

48 TPUTOHOMETPHUUECKUX () YHKITHIA. 1
TpuronomeTrpuyeckue HepaBeHCTBA"

49 OcHOBHBIE METO/IbI PEIIEHUS TOKA3aTETbHBIX 1
HEPaBEHCTB

50 OcHOBHBIE METO/IbI PEIICHUS TOKA3aTeIbHBIX 1
HEPaBEHCTB

51 OCHOBHBIE METO/IbI PEUIEHUS MTOKA3aTEIbHBIX 1




HEPABEHCTB

OcHoBHEIC MCTOABI PCUICHU A IMTOKA3aTCIIbHBIX

52
HEpaBEHCTB
53 OCHOBHBIE METO/IbI PEIICHHS
JTorapru(pMUIECKIX HEPABCHCTB
54 OCHOBHBIE METO/IbI PEIICHHS
Jorapu(PMUIECKUX HEPaBEHCTB
55 OCHOBHBIE METO/IBI PEIICHHS
Jorapu(PMUIECKUX HEPABEHCTB
56 OCHOBHBIE METOIbI PEIICHHS
Jorapu(PMUIECKUX HEPABEHCTB
57 OCHOBHBIE METO/IbI PEIICHUS
HPpAIMOHAILHBIX HEPABEHCTB
58 OcCHOBHBIE METO/IbI PEILICHUS
HppallMOHAIbHBIX HEPABEHCTB
59 OcCHOBHBIE METO/IbI PEILICHUS
HppalMOHAILHBIX HEPABEHCTB
60 OCHOBHBIE METOIbI PELLICHUS
HppalMOHAJILHBIX HEPABEHCTB
61 I'padmyeckue meTo bl pelieHus
HppallMOHANILHBIX YPaBHEHHM
62 I'padmyeckue MeTo bl peleHus
HppallMOHANILHBIX YPaBHEHHM
63 I'padmyeckue MeTo bl pelieHus
MOKa3aTeIbHBIX YPAaBHEHU
64 I'padmyeckue MeTO bl pelieHus
MOKa3aTeIbHbIX HEPABEHCTB
65 I'padmyeckue MeTOIbI pelieHus

norapu(pMUUECKUX ypaBHEHU I




66

I'padmyeckue MeTO bl peleHuUs
norapu()MUIECKUX HEPABEHCTB

67

I'padmyaeckue MeTOIbI pereHus
Jorapu()MUIECKUX HEPABEHCTB

68

I'padmaeckue MeTo bl pelIcHuUs
MOKa3aTeNbHBIX U JIOTapU(MUIECKUX
YpaBHEHHI

69

I'paduaeckue MeToabI pereHus
MOKa3aTeIbHbIX U JOrapu(PMUUYECKUX
YpaBHEHHI

70

I'padmueckue MeTop! pernieHus
MOKa3aTeIbHbIX U JOrapu(GMUYECKUX
HEpaBEHCTB

71

I'pacdmueckue meTobl perieHus
MOKa3aTeIbHbIX U JOrapu(GMUYECKUX
HEPaBEHCTB

72

KonTtponsHas pabora: "UppanroHanbHele,
MoKasarTesbHbIe U JIoTapupMUuecKue
HepaBeHCTBa"

73

KommuiekcHbie uncna. Anredpanyeckas u
TpUTrOHOMETpHUecKas (HOPMbI 3aIUCU
KOMILJIEKCHOTO YHCIa

74

KowmmnekcHsie uncna. Anredpanyeckas u
TpUTrOHOMETpHUecKas (HOPMbI 3aIUCU
KOMIUIEKCHOTO YHuClia

75

ApudmeTrueckue onepamuu ¢
KOMIUIEKCHBIMU YU CJIaMU

76

ApudmeTrueckue onepauuu ¢
KOMIUIEKCHBIMU YHCJIaMHU

77

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHCECII Ha




KOOPJMHATHOM IJIOCKOCTH

N300parkeHne KOMIUIEKCHBIX YHCEI Ha

8 KOOPJMHATHOM MJIOCKOCTH

79 ®opmyna Myaspa. KopHau n-oii crenenu n3
KOMILJIEKCHOTO YHUCIIa

80 ®opmyna Myaspa. KopHu n-oii crenienu n3
KOMIIJIEKCHOTO YHCIIa
[IpuMeHeHre KOMIUIEKCHBIX YMCEeN IS

81 pelieHns GU3NYECKUX U TEOMETPUIECKUX
3a/a4

82 KounTponbnas padora: "KommiekcHbie
yuca"

83 HatypaJibHbIe 1 11eble Yuciia

84 HarypanbsHble u 1ienpie uncia

85 IIpuMeHeHne NPU3HAKOB IETUMOCTH LENIbIX
qucel

36 IIpuMeHeHre NPU3HAKOB AETMMOCTH LIENbIX
qucen

87 IIpuMeHeHre NPU3HAKOB AETMMOCTH LIENbIX
yucen: HOJ u HOK

88 [IpuMeHeHre NPU3HAKOB AETMMOCTH LIENbIX
yucen: HOJl u HOK

89 [IpuMeHeHre NPU3HAKOB AETMMOCTH LIENbIX
YKCEJl: OCTATKH [0 MOYIIIO

9 [IpumeHeHne NpU3HAKOB AETUMOCTH LIETBIX
YKCEJl: OCTATKH [0 MOYIIIO
[IpumeHeHne NpU3HAKOB AETUMOCTH LIETBIX

91 qucel: anroput™ EBkiuaa i pemenus

3aJa4 B ICJIbIX YHUCIax




92

KonTtponsHas padoTta: "Teopus menbix
yucen"

93

Cucrema 1 COBOKYITHOCTb YPaBHEHUIA.
PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CIIE/ICTBUS

94

Cucrema 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI H CHICTEMBI-
CIIE/ICTBUS

95

OCHOBHBIE METO/IbI PEIIEHUS CUCTEM U
COBOKYITHOCTEHN palMOHAIbHBIX YPaBHEHUN

96

OCHOBHEBIE MET OJbI pCHICHUA CUCTEM U
COBOKYITHOCTEHN MppalMOHaIbHBIX
YpaBHEHHI

97

OcCHOBHBIE METO/IbI PELICHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTEIbHbIX YPAaBHEHH

98

OcCHOBHBIE METOIbI PELICHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTEIbHbIX YPaBHEHU

99

OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYITHOCTEH JIorapupMuueckux
ypaBHEHUM

100

OcHOBHBIE METOBI PELLEHUS CUCTEM U
COBOKYITHOCTEH JIOrapu(pMHUECKIX
YpaBHEHHI

101

[IpumeHeHne cuCTEM K PELLIEHUIO
MaTeMaTUYeCKUX 3aj1ay U 3a/1a4 U3
pa3NUYHbIX 00JIacTel HAyKH U pealbHOMN
KU3HU, UHTEPIpETalHs HOTYyIeHHBIX
pe3yabTaToB

102

HpI/IMeHCHI/IC CHUCTCM K PCIICHUIO
MaT€MaTU4YCCKUX 3aJa4 U 3aJ1a4 U3

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102

10










YUYEBHO-METOJMYECKOE OBECNIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHUAJIBI 1151 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IJI51 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU

UHTEPHET
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