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INOACHUTEJIBHAS 3AIIMCKA

VYyeOHblli Kypc «Anredpa ¥ Havaia MaTeMaTHYECKOrO aHaiu3a» SBISETCA
OJHUM M3 HauOoyiee 3HAUMMBIX B IpOrpaMMe CpEeIHEero oOImiero odpazoBaHus,
MIOCKOJIbKY, C OJHOM CTOpPOHBI, OH 00€CHEeYMBAET MHCTPYMEHTAJIbHYIO 0azy Ui
U3YyUEHUsl BCEX E€CTECTBEHHO-HAyYHBIX KYpCOB, a C JPYroil CTOPOHBI, (hOpMUPYET
JIOTUYECKOe M aO0CTPAaKTHOE MBIIUIEHUE 00YyYaroluXcsl Ha YpPOBHE, HEOOXOAUMOM
JUTIsL OCBOEHUSI MH(OPMATHKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
TUCIUTUIMH. B pamkax maHHOTO ydeOHOro Kypca OOydaromuecs OBJaJeBaoT
YHHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOW HayKH, KoTopas (QOopMylIHUpyeT CBOU
JOCTHKEHUSI B MaTeMaTu4ecko opme.

VYyebHblli Kypc anreOpbl M Hayajdl MaTEMaTUYECKOro aHallM3a 3aKJIaJbIBaeT
OCHOBY [UJIsl YCIICIIHOTO OBJIAJICHUS 3aKOHAMHM (PU3MKH, XUMHUM, OHOJIOTHUH,
MOHMMAHUS OCHOBHBIX TEHJICHIIUHN Pa3BUTHs YKOHOMUKH M OOIIECTBEHHOM XKU3HH,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX HUGPOBBIX U KOMIBIOTEPHBIX
TEXHOJOTUSAX, YBEPEHHO HMCIOJIb30BaTh MX JUI JalbHEWIIEro oOpa3oBaHUS U B
MOBCETHEBHOM KM3HU. B TO ke BpeMs oBlajieHue aOCTPAKTHBIMH M JIOTUYECKH
CTPOTUMHU KOHCTPYKIMSMHU anreOpbl M MaTreMaTHYeCKOro aHaju3a pa3BUBAeT
YMEHHE HAXOAHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBATH
YTBEPKICHUS C IOMOIIBI0 MHAYKIUU U PacCy’KIaTh JECIYKTHBHO, MCIOJIb30BaTh
00001lIeHHEe W KOHKPETH3alWl0, a0CTparupoBaHUE M aHAJIOTHIO, (OPMHUPYET
KpEaTUBHOE U KPUTHYECKOE MBILUICHHUE.

B xone m3ydenust yuyeOHOro kypca «Anrebpa U Hauajga MareMaTHYeCKOro
aHanM3a» OOydarolIuecsl MOJYy4aroT HOBBIM OMNbBIT pEHIeHUs MPUKIAAHBIX 3a/1ad,
CaMOCTOSITEJILHOTO MOCTPOCHHSI MAaTEMAaTUYECKUX MOJIEIEN peajbHbIX CUTYALH,
UHTEPIpPETAllMi  TIOJYYEHHBIX  PEIICHUM, 3HAKOMSTCS C  NpUMepamu
MaTEMaTUYECKUX 3aKOHOMEPHOCTE B MPUPOAE, HAyKe M HCKYCCTBE, C
BBIIAIOIIMMUCS MaTEMAaTUYE€CKUMU OTKPBITUSIMU U UX aBTOPaMH.

VYyebHblli Kypc 001aaeT 3HAYUTENbHBIM BOCHUTATEIbHBIM MOTEHIIUATIOM,
KOTOPBIM peanu3yeTcss KakKk depe3 YUeOHbI MaTepuall, CHoCOOCTBYIOIIHMA
(GbOpMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS, TaK U 4Yepe3 crheluuky ydeOHOH
NESTENBbHOCTH, TPEOYIOMEH MPOMODKUTEILHON KOHIGHTpPAIlMd  BHHUMAHMSI,
CaMOCTOSITETbHOCTH, ~AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IOJyYCHHBIN
pe3yJIbTar.

B ocHoBe Meroauku oOydeHus anreOpe M HayvajgaM MaTeMaTHYeCKOro
aHaJIu3a JISKUT ACSITeIbHOCTHBIM MPUHIUI 00Y4EHUS.

B crpykrype yuebHOro kypca «AnreOpa M Hayajga MaTeMaTUYECKOTO
aHaJIM3a» BBIIEJEHBI CIECAYIOLIIME COAECPKATENbHO-METOANYECKHE TUHUN: «Yucna
U BBIUUCTCHUS», « DYHKIIMU U rpadukn», «YpaBHEHUS U HEpaBeHCTBay», «Hauama
MaTeMaTUYeCcKoro aHanmza», «MHOXecTBa U JIOTMKa». Bce 0OcCHOBHBIE



COJEPKATEIbHO-METOAMUECKHE JIMHUM HU3Y4YaloTCid Ha NPOTSDKEHUM JBYX JIET
oOyueHHus: Ha YpOBHE CpeIHEro oOuero oopa3zoBaHMs, €CTECTBEHHO MIOIOJHSSA
Apyr Apyra W MOCTENEHHO HACHIIASCh HOBBIMU TE€MaMHU M pasnenaMu. JlaHHBIN
y4eOHBI KypC SBIISIETCS WHTErPaTUBHBIM, IIOCKOJBKY OOBEOUHSET B cede
COZIepKaHNe HECKOIbKUX MaTeMaTWYeCKMX AWCHMIUINH, TaKuX Kak anreopa,
TPUTOHOMETPUS, MaTEMaTHUYECKU aHaiu3, TEOpUS MHOXKECTB, MaTeMaTHyecKas
noruka u apyrue. Ilo mepe Toro kak oOywarouiuecs OBIaJeBalOT BcE Oolee
IMIMPOKUM MAaTEMaTUYECKUM allapaToM, Y HUX MOCIIEA0BaTeIbHO (hopMUpyeTCs U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MAaTeMaTUYEeCKyl0 MOJEIb peallbHOM
CUTYaIliH, TIPUMEHATh 3HAHUS, TIOJTYYCHHBIE TP W3YUYEHUU y4eOHOTro Kypca, IJis
peLIeHUs] CaMOCTOATEIHLHO C(OPMYIMPOBAHHON MaTeMaTHUYECKON 3aJauu, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

ConepxarenbHo-MeToAMYECKass JUHUS «YHHUClna ¥ BBIUKCICHUS» 3aBEPILAET
(opMUpOBaHUE HABBIKOB HMCIIOJIb30BAHMSI IEUCTBUTENIBHBIX YUCEI, KOTOPOE OBLIO
HA4aTo Ha ypOBHE OCHOBHOI'O 0011ero oopa3oBanus. Ha ypoBHe cpeanero oouero
oOpa3oBaHus oco0oe BHUMaHHE yaelsercs (HOPMHUPOBAHHMIO  HABBIKOB
palMOHAIBHBIX BBIYMCICHUN, BKJIIOYAIOMIMX B CEOsl MCHOIB30BAHUE Pa3TMUYHBIX
GopM 3amucH uucia, YMEHHE JeNaTh MNPUKUAKY, BBIIOJIHATH NPUOIMKEHHBIE
BBIUMCIICHUSA, OIEHUBATh YHWCIIOBBIC BBIPAKEHHUA, pabOTaTh ¢ MAaTeMaTHYECKUMU
KOHCTaHTaMHU. 3HAKOMble OOYYaloIIMMCS MHOXKECTBAa HATYpPaJIbHBIX, LEJbIX,
pallMOHANBHBIX M JEHCTBUTENBHBIX  YHCEN  JOMOJHSIOTCA  MHOXKECTBOM
KOMIUIEKCHBIX 4YHcCell. B KaXJIoM M3 3TUX MHOXECTB paccMaTpuBalOTCA
CBOWCTBEHHbIE €My chenu(puyecKue 3aJaud M OIepaluu: JeJleHUe Haleno,
OTIEPHPOBAHME OCTATKAMH HA MHOXECTBE IIEJBIX YHCET, OCOOBbIe CBOWCTBA
palMOHAIBHBIX U UPPALMOHAJBHBIX YHCEN, apu(METUUYECKUE Olepaliu, a TaKxke
W3BJICUCHNE KOPHS HATypaJIbHON CTEMEHW Ha MHOMECTBE KOMIUICKCHBIX YHCEI.
bnaronapsi mocieqoBaTeIbHOMY PACHIMPEHUIO Kpyra HCIOJIb3YeMbIX YHCENT U
3HaKOMCTBY C BO3MOXHOCTSIMU MX MPUMEHEHUS ISl PELICHUS Pa3IUYHbIX 3a7a4
(opMupyeTCsl MpeACTaBIECHUE O €AMHCTBE MAaTeMaTUKU KaKk HayKd U €€ poyid B
MOCTPOCHUU MOJIETIeH pealbHOTO MHUpa, HIMPOKO HCIHOJB3YIOTCA 0000IIeHHe |
KOHKPETU3ALIUS.

Jluaust «YpaBHEHHUS M HEPABEHCTBA» PEANM3YyeTCs Ha MPOTSHKEHUH BCETO
oOydeHHsI Ha YPOBHE CpEIHEro oOIero oOpa3oBaHUS, IMOCKOIBKY B KaXIOM
pasznene Ilporpammbl IpPEeayCMOTPEHO pEIIEHWE COOTBETCTBYIOIIMX 3aaay. B
pe3ynpTaTe OOyd4alolluecs OBJAJACBAIOT PA3NUYHBIMH METOJAMU  PEIICHUs
pallMOHAIBHBIX, HPPALMOHAIBHBIX, IIOKA3aTEJbHBIX, JOrapupMUUYECKUX U
TPUTOHOMETPUYECKUX ypaBHEHHI, HEPaBEHCTB M CHUCTEM, a Takke 3anad,
cofiepxamux mnapaMmerpsl. llomydeHHble YMEHHS IIMPOKO HCHOIB3YIOTCS TpU
UCCIIEIOBAaHUN (YHKIMI C MOMOILBIO MPOU3BOAHOM, MPH PELICHUN MPUKIIAIHBIX



3a]a4 U 3a7ja4 Ha HAXOXJACHHE HAauOOJbIIMX U HAUMEHBUINX 3HAYEHUH (PyHKIUU.
JlaHHas cozeprkaTenbHas JIMHUS BKJIIOYAET B ce0s Takke (OpMUPOBAHUE YMEHHI
BBIMIOJIHATE ~ pacu€Tel 1O  ¢opMynaM, MpeoOpa3oBaHHsl  paIllMOHATbHBIX,
UppAllMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUN, a TaKXKe BBIPAKEHUI,
COZIEpXKAIUX CTENeHU M Jorapudmel. braromaps W3y4eHHIO anreOpandecKoro
MaTepuana IMPOUCXOAUT  JalbHeWliee  pa3BUTUE  ANTOPUTMHYECKOIO U
a0CTPAaKTHOT'O MBIIUICHUSI O0y4aromuxcs, (OPMUPYIOTCS HABBIKU JI€TYKTUBHBIX
paccykneHudd, paboTBl C  CHUMBOJNBHBIMH  (opMamMH,  TPEIACTABICHUS
3aKOHOMEpPHOCTEH M 3aBUCMMOCTEH B BHUJE PABEHCTB M HEPaBEHCTB. Anrebpa
npepiaraet 3G (EeKTUBHBIE HWHCTPYMEHTHI JUISI  PEUICHHS TMPAKTHYECKUX U
€CTECTBEHHO-HAYUHBIX 3aflau, HArJSIAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KakK
A3bIKA HAYKH.

ConepxarenbHo-MeToauueckass JMHUS «DyHKIMM U TpadUKU» TECHO
nepervieTaercs ¢ APYTMMH JIMHUSMU y4e€0HOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 337a€T TOCIEI0BaTEIbHOCTh U3YUEeHHs MaTepuana. M3yueHue creneHHoH,
MOKa3aTeNbHOM, TIorapu(MUUECKON U TPUTOHOMETPUUECKUX (DYHKIIUN, UX CBOMCTB
U rpaduKoOB, UCTOIb30BaHUE (DYHKIUH ISl pelIeHUs 3aJad U3 APYruxX y4eOHbBIX
IPEIMETOB U pealbHOM JKU3HU TECHO CBSI3aHO KaK C MaTeMAaTUYECKUM aHaJIU30M,
TaK ¥ C peIIeHHWEM ypaBHEHWI W HepaBeHCTB. [Ipu »TOM OoOmbIIOE BHUMAaHHE
yaensiercs (OpMHUPOBAHUIO YMEHHUsS BbIpaxkaTh (POpMYIaMH 3aBUCHUMOCTH MEXKIY
pa3NUYHBIMA BEJIMYWHAMHU, HCCIENIOBaTh IONy4YEeHHbIE (DYHKIHMH, CTPOUTH HX
rpaduxu. Matepuan 3Tol coaepkaTeIbHOM JIMHUU HalleJIeH Ha pa3BUTHE YMEHUUN
M HaBBIKOB, TO3BOJSIONIMX BbIpaXKaThb 3aBUCHMOCTH MEX]y BeIMUYWHAMU B
pa3inuyHOM (opMe: aHaNUTHYECKOW, Tpaduyeckod W ciaoBecHOW. Ero uzyuenue
CHOCOOCTBYET PAa3BUTUIO AITOPUTMHUYECKOTO MBIIUICHHS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUM.

ConepxarenbHast juHus «Hauana mMaremaTHueckoro aHanusay MO3BOJISIET
CYLIECTBEHHO PACIIUPHUTh KPYr KaK MAaTeMaTHYEeCKHX, TaK M MPHUKIATHBIX 3a7ad,
JOCTYIHBIX OOYYaOLMMCS, TaK KaK y HHMX IOSBISETCS BO3MOYKHOCTb CTPOMTH
rpaduKd CIOXKHBIX (YHKUUN, ONpEAeNsiTh WX HauOOJbIINE U HAaUMEHbBIINE
3HAYEHUs], BBIYUCIATH IUIOMIAAUM (UTYp U OOBEMBI TEJ, HAXOAUTh CKOPOCTU M
ycKopeHHusl TmporieccoB. JlaHHas coaepaTelbHas JUHUS OTKPbIBAET HOBHIC
BO3MOXKHOCTH TIOCTPOCHHSI MaTeMaTHMYeCKUX MOJeNe peadbHBbIX CHTYaIlHil,
NO3BOJISIET HAXOAWTh HAWJIy4lllee pEIICHWEe B MPUKIAJAHBIX, B TOM YHCIE
COILMATbHO-DKOHOMUYECKHX, 3a7adaX. 3HAKOMCTBO C OCHOBaMHU MaTeMaTUYECKOTO
aHajiu3a CIIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOrO, (OPMalIbHO-JIOTMUYECKOTO U
KpPEaTUBHOTO MBINUICHHUS, (DOPMUPOBAHUIO YMEHUH pacmo3HaBaTh MPOSBICHHUS
3aKOHOB MaTeMaTWKH B Hayke, TEXHUKE W UCKyccTBe. OOydaromuecs: y3HaIOT O



BBIIAIONIMXCS PE3YJIbTaTax, IMOJIYYECHHBIX B XOJE pPa3BUTHS MaTEMaTHUKH Kak
HayKH, U 00 UX aBTOpax.

ConepxaTebHO-METOANYECKas TMHUS «MHOKECTBa U JIOTHKA» BKIIOUYACT B
ceOst DJIEMEHThI TEOPUU MHOXKECTB U MATEeMaTHYECKOW JIOTMKU. TeopeTHuKo-
MHO>KECTBCHHBIC TTPEICTABICHIS TIPOHU3BIBAIOT BECh KYPC IMKOJBHONW MaTeMaTUKH
U TIpenjiaraloT HamOoJee YHHBEPCAIBHBIN SI3bIK, OOBEAMHSIONIMNA BCE pa3/esibl
MaTeMaTUKH H €€ TPUIIOKCHUM, OHHM CBS3BIBAIOT pa3HbIE MaTEeMaTUYECKHE
JTUCIUIUIMHBI W WX TIPWIOKECHWS B eauHoe Ienoe. I[lodToMy BakHO daTh
BO3MOXXHOCTh 00ydYaromeMycsi MOHHMaTh TEOPETHKO-MHOKECTBECHHBIA  SI3BIK
COBPEMCHHOW MaTEMaTUKH W HCIIONB30BaTh €T0 ISl BHIPAKCHHUS CBOUX MBICIICH.
Jpyrum BaXHBIM TPU3HAKOM MAaTEMaTHKA KaK HAyKW CJEIyeT MPU3HATh
CBOMCTBEHHYIO €U CTpOrocTb OOOCHOBAaHUM M CIEJOBAHUE OMNPEACIEHHBIM
IpaBWJiaM  TOCTPOEHUs  JOKa3aTejabCTB.  3HAKOMCTBO  C  3JEMEHTaMu
MaTeMaTUYeCKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4Jaromuxcs, M03BOJIIET UM CTPOUTH CBOM PACCYXKIEHUSI HA OCHOBE JIOTMYECKUX
npaBm, (POPMUPYET HABBIKA KPUTHUECKOTO MBIIIJICHUS.

B yuebnom kypce «Anrebpa u Hadaga MaTEMaTHUYECKOrO aHalM3a»
PUCYTCTBYIOT OCHOBBI MAaTEMaTUYECKOI'0 MOCIMPOBAHUS, KOTOpHIC MPHU3BAHBI
CrocoOCTBOBaTh (POPMUPOBAHUIO HABBIKOB IOCTPOEHUS MOJIEIEH peabHbIX
CUTYyallui, HCCIENOBAHMUS D3TUX MOJENEH C TOMOIIBI0 ammapaTa ainredpbl H
MaTEMaTHYECKOTO aHaIW3a, WHTEPIPETAIIMU TOJYICHHBIX pPE3yJIbTaToB. Takue
3aJlaHus BIUIETEHBI B KKIBIM U3 Pa3esioB MPOrpaMMbI, MOCKOJIbKY BECh MaTepUal
y4e0HOro Kypca IIMPOKO HMCIONB3YeTCs ISl PelleHUs MPUKIAIHBIX 3anad. [Ipu
pEIICHHM  peaTbHBIX  MPAKTHYCCKUX  3amad  oOydJaroniuecs  pa3BUBAIOT
HAOJIIOIaTeTbHOCTh, YMEHHWE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIb30BaTh ~ AHAJOTHIO, 0000maTh W  KOHKPETU3UPOBATH  MPOOJIEMY.
HestenpbHOCTE 1O  (OPMHUPOBAHUIO HABBIKOB PEIICHUS TMPUKIAIHBIX 3a7ad
OpPraHM3yeTCs B IPOIECCe N3YUCHUS BCEX TEM yueOHOTo Kypca « Anredpa u Hadaia
MaTEMaTUYECKOTro aHAIU3ay.

Ha wusyuenune yueOHOro kypca «Anredpa M Haudaza MaTeMaTHYECKOro
ananuza» otBoauTcs 238 vaca: B 10 kimacce — 102 gacos (3 yaca B Henenmo), B 11
kiacce — 136 gacoB (4 yaca B HEACIIO).



COJEPXAHUE OBYUYEHUA
10 KVIACC

Yucia u BIYUCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIC W JIECATUYHBIC JPOOU, TMPOLICHTHI,
OeckOHEeuHble Tepuoauyeckue Apoodu. Ilpumenenne Apodel U MPOUEHTOB IS
peneHus NPUKIAIHBIX 33/1a4 U3 Pa3JIMYHbIX OTPACiIeld 3HAHUW U PEaJIbHOM KU3HHU.

JevictButenbHble 4wnciia. PanMOHaNbHBIE W UMppalMOHAIBHBIE 4YMCIIA.
Apudmernyueckre  omepaldd € JCUCTBUTENIbHBIMU  4YuciaMu.  Mopayinb
JICHCTBUTENBHOTO YKCIa U ero cBoicTBa. [IpubnukEHHbBIC BRIYUCICHUS, TTPaBUIIA
OKpYTJIEHUS, IPUKUJIKA U OLIEHKA Pe3yJIbTaTa BIYMCICHUMN.

Crenenbp ¢ uensiM TnokazatenemM. bunom Hbiotona. Hcnonb3oBaHue
moaXoasIIel GOPMBI 3aIMUCH TEUCTBUTEILHBIX YHCEIT JIJIS PEIICHUS TPAKTUYECKUX
3a/1a4 U MPEJCTaBICHUS TaHHBIX.

ApupMeTnyeckrii KOpeHb HaTypajJbHOW CTEIIEHHU U €r0 CBOKCTBA.

CreneHp C palMOHAIbHBIM IIOKAa3aTeieM M €€ CBOMCTBA, CTENEHb C
JIICUCTBUTEIILHBIM ITOKA3aTECIJIEM.

Jlorapudm uyucna. CaoiictBa norapudma. JlecsITUUHbIE W HaATypaJibHbIC
aorapu@msi.

CuHyC, KOCHHYC, TAaHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC,
APKKOCUHYC U APKTAHTEHC YMCIIOBOIO apryMEHTA.

YpaBHeHUsI M HEPABEHCTBA

ToxzaecTBa W TOXIECTBEHHbIE NPeoOpa3oBaHUsl. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIBbHBIE YpaBHEHUsSI W ypaBHEHUsA-cieacTBUs. HepaBeHCTBO,
peLIeHNE HEPABEHCTBA.

OCHOBHBIC METOJIBI PEIICHUS LEBIX U IPOOHO-PAIIMOHATIFHBIX YPABHEHUHN H
HEpPaBEHCTB. MHOroujeHbl OT OJHOM NepeMeHHOM. JleneHue MHOorowieHa Ha
MHOroujieH ¢ ocrarkoM. Teopema be3dy. MHorowieHsl ¢  LEIbIMU
koadunmentamu. Teopema Buera.

[IpeoOpa3zoBaHusl YUCIOBBIX BBIPAXKEHUHN, COJIEPIKALUX CTETIEHU U KOPHHU.

HppaunonanbHeie YpaBHEHUS. OcHoBHBIE METO/IbI pereHus
UPPALMOHAIIbHBIX YPaBHEHUM.

[lokazaTenpHble ypaBHeHUs. OCHOBHBIE METObl PELICHHS IOKA3aTEJIbHBIX

YPaBHEHUM.

[IpeoOpazoBanue BbIpaXXKEHUN, COAEPHKAIINX JTOrapu(MBbI.

Jlorapudmuyeckue ypaBHEHUSI. OcHOBHBIE METO/IBI peteHus
JorapupMUUYECKuX ypaBHEHUH.

OcHoBHbIE TPUTOHOMETPHUUECKHUE (bopMyblL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAKEHU M. PellIeHre TPUrOHOMETPUYECKUX YPABHEHUM.



Pemienue cucreM JIMHENHBIX ypaBHEHUW. MarTpuua CHUCTEMBI JIMHEWHBIX
ypaBHeHUI. Ornpenenurens MaTpulbl 2X2, €ro TIeOMETPUYECKHH CMBICI U
CBOMCTBA, BBIYMCIICHNUE €r0 3HAYECHUS, IPUMEHEHHUE ONPENCIIUTENS JUIsl PELICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHUH. PelieHue MNpUKIANHBIX 3a7ad C IOMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHeHWW. lccnenoBaHue MOCTPOEHHOM MOJEIM C
IOMOLIBIO MaTPULl U ONPEEITUTENEN.

ITocTtpoeHre MaTreMaTU4eCcKUX MOJEJIEW PEaJbHOW CUTYAllMU C ITOMOLIBIO
YpaBHEHHM W HepaBeHCTB. [IprMeHEeHMEe ypaBHEHWH M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a/lad M 3a7ad W3 Pa3JIMYHbIX O0JacTell HayKdu W peaTbHOU
AKU3HH.

DyHKUMH U TPaPUKHU

Oynkuusa, crnocodbl 3amanus ¢GyHKIUU. B3anmHO oOpaTtHble (QYHKIUU.
Komnosunust dyakuuit. I'padux  yHkmuu. DieMmeHTapHbIe MpeoOpa3oBaHUs
rpaduKoB G YHKIIUH.

OO6nacTh ompeneneHus 1 MHOXKECTBO 3HaueHui pyHkumu. Hynu QyHkumm.
[TpomexxyTku 3HaKomocTostHCTBA. UETHBIC M Heu€THBIe (yHKIMU. [lepuonnueckue
dbyrakiuu. [IpomexxyTkn MOHOTOHHOCTH (YHKIMH. MaKCUMyMBl U MUHUMYMBI
¢yukuun. Hanbonpiee 1 HauMeHblee 3HaueHusl QYHKIIUU Ha IPOMEXYTKE.

Jluneiinas, kBagpaThuuHas W JPOOHO-TMHEWHAs (YHKIUU. DJIEeMEHTapHOE
UCCIIEZIOBAHNE U TIOCTPOEHUE UX TPapUKOB.

CrenenHas (GyHKIMS ¢ HATypaJbHBIM U LIEJIbIM MOKa3aTeneMm. E€ cBoiicTBa u
rpadux. CBoiicTBa M TpauK KOPHA N-OM CTEMeHW Kak (GYHKIUH OOpaTHOU
CTEINEHU C HATYPAJIbHBIM ITOKA3aTEIIEM.

[lokazarenbHas u norapupmuyeckas (yHKIUU, X CBOMCTBA M TpaduUKH.
Hcnonb3oBanue rpaduxoB GyHKIUN TSI pEIICHUS] YPABHCHHM.

Tpuronomerpuueckass OKPYXKHOCTb, OIPEIACICHUE TPUTOHOMETPUYECKHUX
(G YHKIIMN YUCIOBOTO apryMEHTa.

(DYHKIMOHAJIBHBIE 3aBUCUMOCTH B peajbHbIX MpoOLEeccax M SBJICHUAX.
['paduku peabHBIX 3aBUCHUMOCTEH.

Hauvana maTteMaTH4eCcKOro aHajau3a

[locneqoBaTenbHOCTH, CHOCOOBI 3a7aHusl MoOcieoBaTelnbHOCTeH. Mertoa
MaTeMaTu4ecKon WHYKIUY. MOHOTOHHBIE U OrpaHUYEHHbIE
IIOCJIEI0BATENBHOCTH. VICTOpHsS BO3HMKHOBEHMSI MAaT€MAaTUYECKOrO AHAIW3a Kak
aHaJin3a OECKOHEYHO MAaJIbIX.

Apudmernueckas ¥ reoMeTprueckas nmporpeccuu. beckoHeuHo yObIBaroIas
reomeTpuyeckas nporpeccusd. Cymma O€CKOHEUHO YOBIBArOIIEH reoMeTpuyecKoi
nporpeccuu. JIMHEHHBIA U 3KCIIOHEHIMAIBHBIN pocT. Yucno e. @opmyiia CI0KHBIX
IpOLEHTOB. McHonp30BaHME TMPOrpPECCUM Il  PELIEHHsS PEAIbHBIX 3a7ad
MPUKJIIAHOTO XapaKTepa.



HenpepbiBHble (QyHKIIMM W uX CcBoMcTBa. TOYKM pa3pbiBa. ACHMITOTHI
rpaduxoB Qyukiuit. CBoilcTBa (GyHKIMNA HENPEpBIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUIsl PEUICHHUS HEPaBEHCTB. lIprMeHEHWE CBOMCTB HENPEPBIBHBIX
GyHKIMN 1S perieHust 3a1ay.

[lepBas u BTOpas npousBojHble GyHKIMH. OnpeaeneHue, reOMeTpUIECKU 1
dbu3nUecKuil CMBICT TPOU3BOJHOM. Y paBHEHHE KacaTeIbHON K rpaduKy QyHKIIUH.

[Ipou3BomHBIE  2JIEMEHTApPHBIX  (DYHKIIMA. IIponsBogHass  CyMMBlI,
MPOU3BEICHUS, YACTHOTO U KOMITO3UIINU (DYHKIIHIA.

MHoxkecTBa U JIOTHKA

MHoOXkecTBO, Omnepauuu HaJ MHOXKECTBAMH M HMX CBOMCTBA. Jluarpammsbl
Oitnepa—Benna. IlpuMmeHeHHne TEOPETHKO-MHOXECTBEHHOIO — ammaparta s
ONMCAHUSI PEATBHBIX IPOLECCOB M SIBJICHUW, MPHU PEIICHUU 331a4 U3 JPYrux
y4eOHBIX IPEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MAaTeMaTUYECKOTO OOBEKTa, CIENCTBHUE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHUS.

11 KVIACC

Yuciaa v BIYUCICHUSA

HarypaneHbie n nensie uncia. IIpuMeHeHre NMPU3HAKOB IEJIMMOCTH LIEIIBIX
yycel, HaumOonbInui oOmmi aemutens (ganee — HOJl) u HaummeHblinee ooOIee
kpaTtHoe (nanee — HOK), ocratkoB 1o moay:to, anroput™ma EBkiuaa 1 pereHus
3aJ1a4 B LEJbIX YUCIaX.

KommnekcHble uyucna. AnreOpavyeckass W TpPUTOHOMETpHUUYECKass (POpPMBI
3allCH KOMIUIEKCHOTO uuncia. ApupMETHYECKHE ONepaluud C KOMIUIEKCHBIMU
yucinamu. M300pakeHrne KOMIUIEKCHBIX YHCET Ha KOOPIMHATHOM IJIOCKOCTH.
®opmyna Myaspa. KopHru n-oM creneHu nM3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMIIJIEKCHBIX YUCEN JIJIS pelieHus: (PU3NYECKUX U T€OMETPUUECKUX 3a/1a4.

YpaBHeHus] 1 HEPABEHCTBA

CucreMa H COBOKYNHOCTb YPABHEHUH UM HEPABEHCTB. PaBHOCWIIbHBIE
CUCTEMBI U CUCTEMBI-CIIECTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEl  TPUTOHOMETPUYECKHX  YpPaBHEHMH C  MOMOIIBIO
TPUTOHOMETPUYECKOU OKPYKHOCTHU. Perienne TpuroHoMeTpuyeCcKuX HEPABEHCTB.

OCHOBHBIE METOABI PpEUIEHUS TMOKA3aTeIbHBIX M  JIOrapu(PMHUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/BI PELICHNS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHUS CUCTEM U COBOKYIHOCTEH paluOHAIbHBIX,
UppalMOHAIBHBIX, TOKA3aTEIbHBIX U JOrapu(PMUUECKUX YPaBHEHUH.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IMapaMEeTPAMH.



[IpumeHenne  ypaBHEHMH, CUCTEM W HEPAaBEHCTB K  PEUICHUIO
MaTeMaTUYeCKUX 3ajlad M 3a7ad M3 pa3IUyHbIX 00JacTedl Hayku M peaJbHOU
KU3HH, UHTEPIPETALHUS MOTYYEHHBIX PE3YJIbTATOB.

DOyYyHKIMU U TPAPUKHT

I'padux kommoszunmu ¢GyHKuuMd. I'eomerpuueckue oOpasbl ypaBHEHUH U
HEPABEHCTB HAa KOOPJAMHATHOM IMIOCKOCTH.

Tpuronomerpudeckue GyHKIIMH, KX CBOMCTBA U TpaduKH.

['paduueckrie MeTONbI pelIeHUsI YpaBHEHUW M HEpaBEHCTB. |'paduueckue
METO/Ibl PELIEHUS 33]1a4 C apaMeTpamu.

Ucnons3oBanue rpadukoB GYHKIUN I HUCCIIEIOBAHUSI TPOILIECCOB U
3aBUCHMOCTEH, KOTOpbIE BO3ZHUKAIOT IPU PEIICHUHU 334ad U3 JAPYruX Y4eOHBIX
MIPEAMETOB U PEATILHOM KU3HHU.

Havajia MaTeMaTH4eCKOIr0 aHAJIM3A

[IpumeHneHnre MpOU3BOAHON K MCCIEAOBAaHUIO (PYHKIIMI Ha MOHOTOHHOCTH U
sKcTpeMyMbl.  HaxokiaeHue  HauOonpllero W HAMMEHBLIETO  3HAYEHU
HENpPepbIBHON (YHKIIMHM HAa OTPE3KE.

[IpumeHeHue NpPOU3BOAHOW MJII HAXOXKACHUS HAWIYYIIErO pEHIeHUs B
OPUKJIAIHBIX 3a7adax, I OIpPENENEeHUs CKOPOCTH M YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYIION UITK TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO MepBooOpa3HbIX. [lepBooOpasHble
aneMeHTapHbIX QyHkuuil. [IpaBuia HaxoxaeHUS TEPBOOOPA3HBIX.

WNurerpai. ['eomerpuueckuit CMBICII VHTErpasa. Brruucnenue
ornpezaenéHHoro nurerpana no gopmyne Hetotona-JleriOuuia.

[Ipumenenue wHTErpana s HAXOXKACHHUS IUIONIAJed IUIOCKUX (QUryp u
00BEMOB TEOMETPUIECKUX TEIL.

[Ipumepsl pemiennit  auddepeHIManbHbIX  ypaBHeHH. MatemaTudeckoe
MOJICIUPOBAHUE PEAIbHBIX TMPOLECCOB € MNOMOUIbI0 AU depeHInaTbHbIX
YPaBHEHHUM.



IUDTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YIJIYBJIEHHBIM VPOBEHL) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHNIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpakIaHCKOro BOCIIMTAHUS:

c(hOpPMUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIUN 00YJaIONIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  YJIIEHa  POCCUMCKOro  OOIIECTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3NUUYHBIX CTPYKTYp, SIBICHHM,
IpoLeayp TpaxaaHCKOro oOmiecTBa (BbIOOPHI, ONPOCHI W JPYroe), YMEHHE
B3aMMO/ICIICTBOBATh C COLUAJIBHBIMU HWHCTUTYTAaMU B COOTBETCTBHUM C HX
GYHKIUSAMEY ¥ HA3HAYCHHUEM;

2) IaTpMOTHYECKOr0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh POCCHMCKON TPAKIAHCKOW HUIACHTUYHOCTH, YBOKEHUS K
IPOILIJIOMY U HACTOSIIEMY POCCHUKMCKON MaTeMaTHKH, LIEHHOCTHOE OTHOUIEHUE K
JTOCTHMKEHUSAM POCCHUMCKUX MAaTEMATUKOB M POCCUMCKON MATEMaTUYE€CKOM IIKOJIBI,
WCIOJIb30BAaHUE OATHUX JIOCTHKEHUM B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKU,;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMS:

OCO3HAHME JTYXOBHBIX IIEHHOCTEHW POCCHUICKOTO Hapoja, chOpMUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHMS, dTUUYECKOTO TMOBEJCHUS, CBI3aHHOTO C MPAKTUYECKUM
IPUMEHEHUEM JOCTH)KCHUM HAyKM U JACATEIbHOCTBIO YYEHOIO, OCO3HAHHE
JMYHOTO BKJIaJIa B TOCTPOEHUE YCTOMIMBOTO OYYIIETO;

4) 3cTEeTU4eCKOro BOCIIUTAHUS :

ACTETUYECKOE OTHOILIEHUE K MHpPY, BKJIIOUAs SCTETUKY MAaTEeMaTHYEeCKHUX
3aKOHOMEPHOCTEN, 0OBEKTOB, 3aJlay, PELIEHUH, pacCyKJIeHUN, BOCIPUUMYHUBOCTh
K MaTEMaTUYECKUM aCIeKTaM pa3JIMYHbIX BUJOB UCKYCCTBA;

S) pu3nuecKoro BOCHUTAHUSA:

chOpMUPOBAHHOCTh yYMEHHS TMPUMEHSATh MAaTeMaTHYeCKUE 3HAHUSA B
MHTEpecax 3I0pOBOro 1 0e30macHOro 0opasa KM3HU, OTBETCTBEHHOE OTHOILICHHUE K
CBOEMY 30pPOBBIO (310pOBOE MUTAHHUE, COATAHCHUPOBAHHBIN PEXHUM 3aHATHUU U
OTIIbIXa, peryisipHas pu3nuecKas akTUBHOCTb), (PU3NYECKOE COBEPLUICHCTBOBAHUE
P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIHHOCTHIO;

6) Tpy10BOr0 BOCIIMTAHMS:

TFOTOBHOCTb K TpYAdy, OCO3HAHME LEHHOCTH TPYAOJIIOOHs, HHTEpPEC K
paznuuHbIM  chepam  TpopecCHOHALHON  JESITENbHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymieit npodeccuu U peaiu30BbIBATH COOCTBEHHBIC >KU3HECHHBIC IJIAHBI,



TOTOBHOCTh U CIIOCOOHOCTh K  MareMaTH4ecKoMy  OOpa3oBaHMIO U
caMo00pa30BaHUIO0 Ha MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIIECHUH MPAKTUYECKUX 3a7a4 MaTEMATHYECKON HAIIPaBJIECHHOCTH;

7) 3KOJIOrH4€CKOr0 BOCIIUTAHHUSA

c(OPMUPOBAHHOCTh  AKOJOTMYECKOM  KYyJIbTYphbl, TIOHMMAaHWE BIUSHHUS
COLIMAIbHO-DKOHOMUYECKUX IIPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLMAIBHOU
Cpezbl, OCO3HAaHUE II100AIbHOTO XapaKkTepa SKOJIOTHYECKUX poOsieM, OpUeHTaIUs
Ha MPUMEHEHHE MATeMAaTHMYeCKUX 3HAHMM JUIs pelieHus 3aiad B 00JacTH
OKPYKaIOIIEN Cpelbl, IUIAHUPOBAHHUE IIOCTYIKOB M OLICHKM HX BO3MOXKHBIX
MOCJICICTBUM I OKPYXKAKOILIEN Cpelibl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

Cc(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHA HAyKM W OOLIECTBEHHOM  MPAKTUKH, IOHMMAHHE
MaTEeMaTHYeCKON Hayku Kak cdepbl 4erIOBEYECKOH MAesITeIbHOCTH, ATAmoB €&
pa3BUTHs M 3HAYUMOCTH JUIL Pa3BUTHS LUBUIMW3ALHAH, OBJIAJCHHUE S3BIKOM
MAaTeMaTUKM W MaTEMAaTHYECKOM KyJIbTYpOM KakK CpPEIACTBOM IIO3HAHMS MMUDA,
TOTOBHOCTh OCYILECTBISATh IPOEKTHYIO M HCCIEAOBATENBCKYIO JACATEIbHOCTh
VH/JVBUAYaJIbHO U B IPYILIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBIE YHHBEpPCAJbHbIC YUeOHbIe NeiHCTBUA

ba3oBbie joruveckue JeHCTBUS:

BBISIBJISITh M XApPaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKKM MaTeMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXAYy TMOHATUSAMHU, (OPMYIUPOBATH
OTpe/ieNIeHHs] MOHATHUM, YCTaHABJIUBATh CYHIECTBEHHbBIN MpU3HAK KiacCU(pUKAIUY,
OCHOBaHUS 1J1s1 000OIICHHS U CPAaBHEHMSI, KPUTEPUU MTPOBOJIMMOTO aHAIN3a;

BOCIPUHUMATh,  (OpMyaMpoBaTb W  MNpeoOpa3oBBIBATH  CYXKIECHUS:
yTBEpAUTEIbHBIE U OTPULIATEIbHBIC, €IMHUYHBIE, YACTHBIE U O0IIKE, YCIOBHBIE,

BBISIBJISITh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MIPOTUBOPEUHS
B (pakTax, MaHHBIX, HAOJMIOJIEHUAX U YTBEPXKICHUSX, MpeasiaraTh KpUTEPUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

JleJaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
VHJIYKTHBHBIX YMO3AKIOUYEHAN, YMO3AKIIFOUEHUH 110 aHAJIOTUH;

MPOBOAUTH CAMOCTOSATENIBHO JI0Ka3aTeJIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUN
(psiMbIE U OT IPOTUBHOI0), BHICTPAUBATh APT'yMEHTAIINIO, IPUBOJUTH IPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYKJICHUS U BHIBOIbI;

BBIOMpATh crmoco0 perieHus: y4eOHOW 3amaun  (CpaBHUBATh HECKOJBKO
BapUAHTOB  pEIICHUs, BbIOMpaTh  Haubolee  MOAXOASAINMU ¢ Y4ETOM
CaMOCTOSITETILHO BBIJIETIEHHBIX KPUTEPUEB).



Ba3oBble ucciaenoBareibckue AeCTBUA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEAOBATEIbCKUA HHCTPYMEHT IO3HAHMUS,
dopMynHrpoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTUBOPEUYHE,  IPOOJIEMY,
yCTaHABJIMBATh MCKOMOE M JaHHOE, (POPMHUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO TIO3UITHIO, MHCHHC,

MPOBOAUTH CAMOCTOATEIHLHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEIOBAaHUE
10 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTUuecKoro o0ObEKTa, sIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEH MKy OOBEKTaMH, SIBIICHUSIMH, TIPOIIECCAMMU;

CaMOCTOSITENTLHO (POpMyNIHpoBaTh O0OOIIEHHUS] W BBIBOJBLI MO PE3yJibTaTaM
NPOBEAEHHOTO  HAOJIONEHUS, WCCICAOBaHUSA, OIEHWBATh  JOCTOBEPHOCTH
MOJTYYCHHBIX PE3YyJIbTaTOB, BHIBOJOB U 0000IIECHNUI;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOIECCa, a TakKe BBIIBUTATh
MPEINOJIOKEHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Padora ¢ undopmanueii:

BBISIBJIAITH JACPUIUTH MH(DOpMAIMU, JaHHBIX, HEOOXOAUMBIX JIJII OTBETa HA
BOTIPOC U JJIS PEIICHHUS 3a7a4H;

BEIOMpATh WH()OPMAITNIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, AaHAIU3UPOBATh,
CUCTEMATU3UPOBaTh W HMHTEPIPETHPOBATh HHGOPMALMIO PA3TUYHBIX BUJIOB U
dbopM mpeicTaBICHUS;

CTPYKTYpPUpPOBaTh HHQOPMAIMIO, MPEACTABIATh €€ B pa3iIWyHBIX (opmax,
WLTIOCTPUPOBATh IpaduueCcKu;

OLICHUBATh HaAEKHOCTh uHdopmaru 1o CaMOCTOATEIILHO
chOpMYIMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTUBHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

OoOmenue:

BOCIIPUHUMATH U (POPMYIIMPOBATH CYKJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HEeasIMUA  OOIIEHHUs, SICHO, TOYHO, T'PAMOTHO BBIpaXKaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M THCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS MO XOAY pelIeHUs 3ajayw,
KOMMEHTHUPOBATH MOTYYECHHBIA PE3yIbTaT;

B XOJIe 0OCYXKJIEHMs 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIaeMOM TEMBI,
npoOJieMbl, peIIaeMol 3aJaud, BBICKA3bIBATh WJEH, HAIlCJCHHbIE Ha TIOUCK
pEIIeHUs, COIOCTABIIATh CBOM CYXKJICHHS C CYXKICHUAMH JIPYTHUX YYACTHHUKOB
nayajora, OOHapy)KUBaTh Pa3jIM4YUEe U CXOACTBO IMO3MIIUN, B KOPPEKTHOH (opme
dbopMyIMpOBaTh Pa3HOTIACHUsl, CBOU BO3PAKEHUS,

MIPEJCTABIATh PE3YJIbTaThl PEUICHUS 33/1a4M, SKCIIEPUMEHTA, UCCICIOBaHuU,
MPOEKTa, CAMOCTOSITEJIbHO BbIOMpaTh (OpMaT BBICTYIUICHHS C YYETOM 3ajad
MIPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIC YHUBepCcaIbHbIe y4eOHbIC 1eHCTBUSA



Camoopranuszanus:

COCTaBIISITh IIJIaH, aJITOPUTM pEIICHUS 3aJ]a4uM, BIOUPATh CIIOCO0 PEIIeHUs C
y4€TOM UMEIOIIMUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUM ¢ y4€TOM HOBOM MH(MOpMAIUH.

CaMOKOHTP0J1b, SIMOIMOHAJILHbI MHTEJLJIEKT:

BJIQJICTh  HABbIKAMM  TIO3HABATEIbHOM  pedieKCMu  Kak  OCO3HAHUSA
COBEPIIAEMBIX JCHUCTBUNA U MBICIUTEIbHBIX MPOIECCOB, UX PE3YJbTATOB, BIAJIETh
crnocobamMu CamMoOINpPOBEPKH, CAMOKOHTPOJIA IMpoliecca M pe3ysibTara pPELIeHUs
MaTeMaTHYECKOH 3aJ1a4H;

MPEABUIETh TPYAHOCTH, KOTOPhIE MOT'YT BO3HUKHYThH MPU PEIICHUU 3a/1auH,
BHOCHUTH KOPPEKTHUBHI B JCATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX,
HaNJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3yJIbTaTa LIEJIU U YCIOBUSIM, OOBICHITH IPUUYUHBI
JOCTKEHUS WM HEJIOCTIKEHHS PE3yJbTaTOB JESTEILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHAS 1eATEIbHOCTD:

MOHUMATh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOW U WHJIMBUAYaIbHOU
paboThl MpW pelIleHUd Y4eOHBIX 3a/Jady, MNPUHUMATHh 1eJb COBMECTHOU
JEeSATENbHOCTH, TUIAHUPOBATh OPraHU3ALMIO0 COBMECTHOW padOThI, PACIPENENAThH
BUJBI PabOT, JOTrOBapUBAThCS, OOCYXJIAaTh TMPOLECC M Pe3ynbTar paboThI,
000011aTh MHCHHS HECKOJIBKHMX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboThl (0OCYXIeHUsS, OOMEH MHEHUH,
«MO3TOBbIE€ IITYPMBI» W HWHBIE), BBIIOJHATh CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JIEUCTBUSA C APYTMMU 4YiI€HaAMW KOMaHJbl, OIICHUBATH
KauyeCTBO CBOETO BKJa/Ja B OOLIUH MPOIYKT MO KpUTEPHUsIM, cPOpMyTupoBaHHBIM
y4aCTHUKAMHU B3aUMOJICHCTBHUS.

ITPEAMETHBIE PE3YJIbTATDBI

K konmy oOyuenuss B 10 kjacce OOyJarOIIMIiCS TMOTYYUT CICTYIOIIHE
pEeIMETHBIE PE3yJbTaThl MO OTIEIBHBIM TeMaM pabodeil mporpamMMbl y4eOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMaTUYECKOTrO aHAIN3a»:

Yucna 1 BBIYMCICHHUS:

CBOOOJIHO ONEPUPOBATH MOHATHUAMH: PALMOHAIBHOE YHUCIO, OECKOHEYHas
nepuoauyeckas JIpoOb, MPOLUEHThI, HWPPALUOHATBHOE YHUCIO, MHOXKECTBA
palMOHAIBHBIX U IEUCTBUTEIbHBIX YUCEN, MOYJIb ICHUCTBUTEILHOTO YHCIIA;

NPUMEHATh JApoOM M TPOLEHTHI JUIsl PELICHUS NPHUKIAJHBIX 3a1ad U3
Pa3JIMYHBIX OTPACIIEN 3HAHUN U PEATbHOMN KU3HU,

MPUMEHSATh TPUOIMKEHHBIE BBIUMCIICHUS, PABUIIA OKPYTIIECHUS, IPUKUAKY U
OLICHKY PE3yJbTaTa BBIYNCICHUN;



CBOOOJHO OINEpPUPOBATh TMOHATHEM: CTENEHb C LEJIbIM I0Ka3aTeleM,
UCMOJIb30BaTh MOAXOIAIIYI0 (JOPMY 3aIUCH AEHUCTBUTEIbHBIX YHCEN JUI PELICHHUS
MPAKTUYECKUX 33/1a4 U MPEJACTABICHUS TAHHBIX;

CBOOOJHO ONEpUPOBATh MOHATUEM: apU(PMETHUECKUN KOPEHb HATypaJIbHOU
CTEIICHH;

CBOOOJIHO ONEPUPOBATH MOHITHEM: CTEIIEHb C PAllMOHATIbHBIM MTOKa3aTeNIeM;

CBOOOJHO OMNEPUPOBATH MOHATHSAMU: JIOTapu(pM UHCIa, JECITUYHBIE U
HaTypajbHbIE JTOrapu(MBbI;

CBOOOJTHO OMEpPUPOBATH MOHATUSMHU: CHUHYC, KOCHHYC, TAHT€HC, KOTaHTEHC
YHCJIOBOTO apryMEHTA;

OIIEpUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC M apKTAaHIE€HC YUCIOBOI'O
apryMeHTa.

YpaBHeHUs 1 HEPABEHCTBA:

CBOOOJHO OMNEpPHPOBATh MOHATHUAMH: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCWIBHBIC YPABHECHMS U YPaBHEHUS -CIEIACTBUS, PABHOCWIBHBIE HEPABEHCTBA;

NPUMEHATHh pa3IMyHble METOJbl PELICHUS PpalMOHATBHBIX M JIPOOHO-
palMOHAIBHBIX YPABHEHHM, IPUMEHATH METOJ HHTEPBAJIOB JUIsI PpELICHUs
HEPaBEHCTB;

CBOOOJIHO OMNEPHUPOBATH MOHSATUSMH: MHOTOYJIEH OT OJHOM MEpPEeMEHHOM,
MHOTOYJIEH C MLeabiMH Ko3(p(ULIHUEHTaMH, KOPHM MHOTOWIEHa, NPUMEHATH
JIEJIEHUE MHOTOYJIEHa HA MHOTOYJIEH C OCTaTKOM, Teopemy be3y u teopemy Buera
JUIsL PELLICHMS 3a]1a4;

CBOOOJHO OINEpUPOBaTh TMOHATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENh MaTpulbl 2 X 2 W €ero TIEeOMETPUYECKHN CMBICI,
UCIIOJIb30BaTh CBOWMCTBA ONpeaenuTens 2 X 2 Juisl BBIYMCICHHS €ro 3HAa4eHus,
OPUMEHSTh ONPENEIUTENN JUIsl PELUICHUS CHCTEMBl JIMHEWMHBIX YpaBHEHHI,
MOZEJIMPOBATh PEAIIbHBIE CUTYAlLlMH C ITIOMOIIBIO CUCTEMBI JINHENHBIX YPaBHEHUH,
HCCIIEN0BaTh IIOCTPOCHHBIE MOJEIN C IOMOLIBIO MaTpULl M ONPEICIUTENEH,
MHTEPIPETUPOBATH IOJTYYEHHBIN pe3yJIbTaT;

UCTOJb30BaTh CBOMCTBA JEHCTBHM € KOpHSAMHU [UIsl TIIpeoOpa3oBaHMs
BBIPAKCHUM;

BBITNIOJIHATH PE00Pa30BAHMS YHCIOBBIX BBIPAKEHUM, COIEPHKAIIUX CTEIIEHHU C
palMOHATIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BaTh CBOMCTBA aorapupmMoB IUIs npeoOpa3oBaHUs
Jorapu(pMUUYECKUX BbIPAXKEHUN;

CBOOOJHO OINEPUPOBATh MOHATUSAMU: HpPpALMOHAIIBHBIE, IOKa3aTeJIbHbIE U
jorapupMuUecKkue ypaBHEHUS, HAXOUTh UX PEIICHUS C TOMOIIbI0 PAaBHOCHIIbHBIX
NIEPEXOI0B MUJIN OCYILECTBIISIS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpPUUECKHE (POpPMYIIbI 1711 MpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUI;

CBOOOZHO OMNEPHUPOBATH IMOHATHUEM: TPUTOHOMETPUYECKOE YpPaBHEHHE,
OPUMEHATh  HEoOXOoAMMBbIE  (OPMYJbl s  PELIEHUs OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPAaBHEHMIA;

MOJIEJIMPOBaTh peajbHble CHUTYallMM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPQKEHUS, YPAaBHEHHUs, HEPABEHCTBA [0 YCIOBHUIO 3aJayd, HCCIEN0BATh
OCTPOEHHBIE MOZIEIIM C UCIIOJIb30BAHUEM anmnapara aareOphl.

DyHKUUM U TPaPUKU:

CBOOOIHO ONEPUPOBATH MOHATUAMU: (PYHKIIMS, CIOCOOBI 3aaHusl GyHKIUH,
B3aUMHO oOOpaTHbie (YHKIHHM, KOMMO3WIMUsS GYyHKIUH, Tpapuk QyHKIHNH,
BBITIOJIHATD 3JI€MEHTapHbIE MpeoOpazoBaHus rpaduKoB G yHKIIHII;

CBOOOJHO ONEPUPOBATh MOHATUSAMU: 0O0JACTh ONPEIECIICHUS U MHOXKECTBO
3HaYeHUI PYHKUUHU, HYTH (PYHKLIHU, TPOMEXKYTKH 3HAKOMOCTOSHCTBA,;

CBOOOJHO OIEPUPOBaTh MOHATHSAMHU: UYETHbIE M HEYETHBIE (DYyHKIUH,
nepuoanyeckrue QyHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMU, HaumOOJblllee W HaUMEHbIee 3HadeHHe (QYHKIUU Ha
IPOMEXKYTKE;

CBOOOZIHO ONEPHUPOBATH MOHATUAMU: CTENEHHAs (PYHKLMS C HATYpaJIbHBIM U
LEJIbIM TOoKa3aTeseM, rpaduK CTENEeHHOM (YHKIUU C HaTypajJbHbIM M IEJIBIM
nokasaresieM, rpauk KOpHA N-Oil CTeNeHU Kak (YHKUMU OOpaTHOW CTENEHH C
HaTypaJIbHbIM ITOKa3aTelIeM;

OlEepUpOBaTh TMOHATUSAMU: JIMHEHHAs, KBaJpaTHMuHas WU JPOOHO-IMHEWHas
(YHKIMHY, BBIIOIHATH 3JIEMEHTAPHOE UCCIIEIOBAHNE U TOCTPOEHUE UX TPAPUKOB;

CBOOOJHO OMNEpUPOBATh MOHATHUAMM: IOKa3zaTelbHas U Jiorapupmuyeckas
(GyHKIMK, WX CBOMCTBA M TpaduKH, KCIONB30BaTh WX TpaduKu JUIsl pelIeHus
YpaBHEHU;

CBOOOJTHO OMEpPUPOBATH TMOHATUSMU: TPUTOHOMETPHUUECKAST OKPYKHOCTb,
OIpe/ieICHNE TPUTOHOMETPUYECKUX (PYHKIIMM YMCIOBOrO apryMEHTa;

UCTONBb30BaTh Trpaduku (YHKIUM Ui HCCIENAOBAaHUS MPOIECCOB U
3aBUCUMOCTEN MpU PEIICHUHU 33Ja4 U3 APYTUX y4eOHBIX IPEIMETOB U PEeabHOU
KU3HH, BBIPAXKATh (POPMYJIaMH 3aBUCUMOCTH MEXKIY BEIUUHMHAMMU;

Havasa MaTeMaTH4eCKOro aHAIM3A:

CBOOOJHO OIEpUPOBATh MOHATUSAMHU: apuMeThyeckas U TeoMeTpudecKas
nporpeccusi, 06CKOHEYHO yOBbIBAOIIAsi T€OMETPUUECKasl MPOTrPECCHs, TUHEHHBIN 1
HKCIIOHEHLIMAJILHBIA POCT, (JOPMYyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHHUE
0 KOHCTAaHTE;

UCIOJIb30BaTh MPOTPECCUM I PELIEHUs pealbHBIX 3a1ad IMPUKIATHOTO
XapaxkTepa;



CBOOOJHO ONEPUPOBATH MOHATUSIMU: MTOCIIEOBATEILHOCTh, CITIOCOOBI 3aJaHus
MOCJIEIOBATEIbHOCTEN, MOHOTOHHBIE M OrPAHUYEHHBIE MOCJIEI0BATEIbHOCTH,
MOHMMATh OCHOBBI 3apOXICHUS MATEeMaTHYECKOro aHajiu3a Kak aHaiu3a
OECKOHEYHO MaJIBIX;

CBOOOHO OMNEPHUPOBATH TMOHATHUSAMH: HENPEpPhIBHbIC (DYHKIIMH, TOYKU
pa3psiBa rpaduka GyHKIIMU, aCUMIITOTHI Tpaduka GyHKIINH;

CBOOOJHO OMEpUpPOBaTh MOHATHEM: (YHKIUS, HEMpEepbIBHAS HAa OTpPE3KE,
IIPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIMH /IS PEIICHUS 3a1a4;

CBOOOMHO OMEpPUPOBATH TMOHSATHUAMH: TIEpBasi W BTOpas MPOU3BOIHBIC
dbyHKIMHU, KacaTenbHas K rpaduky GyHKINH;

BBIYHCIIATH MPOU3BOJHBIC CYMMBbI, TIPOU3BEICHHS, YACTHOTO U KOMITO3UIIHH
IBYX (DYHKIIHHA, 3HATH IPOU3BOIHBIC SJIEMEHTAPHBIX (YHKITUH;

UCIOJIb30BaTh T€OMETPUYECKUM U (DU3MYECKUN CMBICI TPOU3BOJHON st
penieHus 3aaad.

MHoxecTBa U JIOTMKA:

CBOOOJTHO  ONEpPUPOBATH  TMOHSATUAMHU: MHOXECTBO, OMNEpalMU  HAJ
MHOKECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar JJisi OMUCaHUs PeasIbHbIX
MIPOLIECCOB U SIBJICHUM, IPU PEUICHUHU 3a7a4 U3 JPYTUX y4eOHBIX MPEIMETOB;

CBOOOJIHO OMEPUPOBATH MOHSATUSMH: OIpEACNIEHuEe, TEOpeMa, ypPaBHEHHUE-
CJIEJICTBUE, CBOMCTBO MaTEMAaTHUUYECKOTO O0BEKTa, TOKa3aTEIhCTBO, PABHOCUIIbHBIC
ypaBHEHHS U HEPABEHCTBA.

K konmy oOyuenuss B 11 kJjacce 0OyJarOIIMIiCS TMOJTYYUT CIEAYIOIIHE
IpeAMETHBIEC PE3yJIbTaThl MO OTACIBLHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHIECKOTO aHAITN3ay:

Yuciia ¥ BIYUCICHUS:

CBOOOJHO OINEpUPOBATh TMOHATUSIMHU: HATYpAIbHOE U IEJ0€ YHCIIO,
MHOKECTBA HATypaJbHBIX M LEIbIX YHUCEN, UCIOJb30BATh MPU3HAKU JEIUMOCTH
nenbix yucen, HOJ u HOK narypaibHbIX yucen /Ui pelieHus 3aaad, IpUMeHSITh
anroput™m EBknmnaa;

CBOOOZIHO OMEpPUPOBaTH TMOHATHEM OCTaTKa MO MOAYJI0, 3alKChIBATh
HaTypaJIbHBIC YHCIIa B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS,

CBOOOJTHO OIEpPUPOBATH MOHSATUSIMU: KOMIUIEKCHOE YHUCIO U MHOXECTBO
KOMIIJIEKCHBIX YHUCEJN, MPEICTaBIIATh KOMIUIEKCHBIC YHCIIa B aiareOpandeckoi u
TPUTOHOMETPUUYECKOU (hopMe, BBHIMOJIHITH apu(PMeTHyecKue ornepalnuu ¢ HUIMUA U
M300paxaTh Ha KOOPJUHATHOM TJIOCKOCTH.

YpaBHeHUs M HEPABEHCTBA:



CBOOOJIHO OIEpPUPOBATh MOHATUSIMHU: HppAIlMOHAIBHBIC, IMOKa3aTelbHbIE U
jgorapuMuUecKkue HEpaBEHCTBA, HAXOAUTh HX pEHICHUS C  MOMOIIbIO
PAaBHOCHJIBHBIX TIEPEXOIOB;

OCYLLECTBJISITH OTOOp KOpHEH TpU PEIIEHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS,

CBOOOJHO OIEPUPOBaTH IMOHITHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO,
OpUMEHSATh  HeoOxonumble  (OpMyNbl Ui pEUICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJHO OMEPUPOBATH MOHITHSIMU: CUCTEMA U COBOKYITHOCTh YPaBHECHUN U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CICACTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEN PALMOHAJIBHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
Jorapu(pMUYIECKUX YpaBHEHUN U HEPABEHCTB;

pemarb pauroHaJbHbIE, MppALMOHAIBHBIE, NIOKa3aTeJIbHBIE,
gorapupMUYEcKue W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coZiepaniue MOAYJIA U NapaMeTphL;

MPUMEHSTH TpaduuecKre METOABI JJI PEIICHUS] YPAaBHCHUA U HEPABEHCTB, a
TaKKe 3a71a4 C IapameTpamus;

MOJICIUPOBATh pEAIbHBbIC CHUTyallUM Ha $S3bIKE aiureOpbl, COCTaBISATH
BBIPDAKCHUS, YPABHEHHWs, HEPABEHCTBA M WX CHUCTEMBI IIO YCIOBHMIO 3aJayH,
UCCJIEIOBAaTh TOCTPOEHHBIE MOJIEIM C HCIOJIb30BAaHUEM arapara aiureOphl,
MHTEPIPETUPOBATH MTOJYYEHHBIN PE3YJIIbTAT.

DyHKUUH U TPaPUKuU:

CTpOUTh TpaduKH KOMMO3ZUIIMU (YHKIIUH C TOMOIIBIO SJIEMEHTAPHOTO
UCCJIEIOBAaHUS U CBOMCTB KOMITO3UIIMH IBYX (PYHKIUA;

CTPOUTh TE€OMETpUYECKHe 00pa3pl ypaBHEHWHW W  HEPABEHCTB Ha
KOOPAUHATHOM TIOCKOCTH;

CBOOOJHO  OMEPUPOBATh TMOHATHSIMHU: TpPaQUKA TPUTOHOMETPUUCCKUX
dyHKLHMI;

NpUMEHATh (QYHKUMUA i1 MOJEJIMPOBAHMUS U HCCIENOBAaHUSA pealbHbIX
IIPOLIECCOB.

Havana maTtemaTH4ecKOro aHaJm3a:

UCIOJIb30BaTh MPOM3BOJHYIO Ui UCCIEAOBAaHUS (PYHKIIMH HA MOHOTOHHOCTb
U 3KCTPEMYMBI;

HAXOJUTh HanOOJIbIlIee U HAUMEHbIIIee 3HaUYeHUS (YHKIIMKM HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJIb30BATh IPOU3BOAHYIO Uil HAXOXKIACHUS HAWIIYYIIEro pELICHUS B
NPUKIAOHBIX, B TOM YHMCJIE€ COLHMAIbHO-DKOHOMHYECKMX, 3aJadax, i
OTpEENICHUs] CKOPOCTH W YCKOPEHMsI MpoLecca, 3aJaHHOro Qopmysol uiu
rpadukom;



CBOOOHO OMEpPHPOBATH TMOHATHSAMHU: TEPBOOOpA3HAs, OINpEACTIEHHBIN
UHTETpajl, HAaXOAUThb IE€PBOOOPA3HBIE BSJIEMEHTAPHBIX (PYHKUUN U BBIUUCIATH
uHTerpan no popmyne Herorona-Jleitonuna;

HAXOJUTh IJIOIA/IU TUIOCKUX (PUTYyp U 00BEMBI TEJI C TOMOILbIO MHTErPaia;

UMETh TMPEJCTaBICHWE O MaTeMaTUYECKOM MOJCIUPOBAaHUN Ha TMpPUMEpPE
cocrtaBiieHUs MU PepeHINaTBEHBIX YPaBHEHU;

pelaTh MPHUKIAJHbIE 337aud, B TOM YHUCIE COLUAIbHO-3KOHOMUYECKOrO M
du3nyecKoro xapakrepa, CpeiCTBaMi MaTeMaTHIECKOr0 aHAITK3a.



TEMATHNYECKOE INTAHUPOBAHUE

10 KITACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoaneie | - Ipaxririeckue o0pa3oBaTe/bHbIEC
padoThI padoThI pecypent
MHOX€eCTBO J€ICTBUTEIILHBIX YNCEIL.
1 MHorouensl. PannoHabHble ypaBHEHUS U 1 )
HepaBeHCTBA. CHCTEMBbI JIMHEMHBIX
YpaBHEHHI
) Oyukuuu U rpadukn. CreneHHas GyHKIUS C g 1
LIEJIBIM [10Ka3aTENIEM
3 ApudmeTnueckuil KOpeHb N-0il CTENEHU. 12 1
WppannoHanbHble ypaBHEHUS
4 [TokazarenpHas Qynkius. [lokazaTenbHbIe 9 1
ypaBHEHUS
5 Jlorapudmuyeckast GyHKIHS. 14 |
Jlorapudmuyeckue ypaBHEHHUS
6 Tpuronomerpuyeckre BoIpakxeHUs U 7 1
ypaBHEHUS
ITocnenoBarenbHOCTH U IPOrPECCUU 3
HenpepsiBubie pynkuuu. [Iponszsognas 13 1
9 [ToBTOpeHue, 06001IEHNE, CUCTEMATH3 AT 4 |
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 9 1




11 KITACC

KoanuectBo yacos JIeKTPOHHBIE
No HaunMeHoBaHue pa3ieioB U TeM (uudposbie)
n/n NPOrpaMMmbl Bcero Konrpoaeuuie | - Hpaxtiieckue o0pa3oBaTesbHbIE
padoThI padoThI pecypes
| UccnenoBanue GyHKIUN € TOMOIIBIO 2 )
IIPOU3BOJHOMN
2 [TepBooOpa3Has U UHTETpal 12 1
3 I'paduku TpuroHoMeTpuyecKux GyHKIHH. 14 |
Tpuronomerpuueckue HepaBeHCTBA
4 WppaunoHansHble, OKa3aTeIbHbIE U 24 |
norapu(pMUYecKre HepaBEeH CTBA
KommuiekcHble yncna 10 |
6 HarypanbHble u nienple uncna 10 1
CucreMbl pallMOHAIBHBIX, UPPALIUIOHATBHBIX
7 MOKa3aTeNbHBIX U JIOrapu(pMUIECKUX 12 1
YPaBHEHUI
8 3aja4yu ¢ mapameTpamMmu 16 1
9 [ToBTOpEHue, 0600IIeHNEe, CUCTEMATH3AIUS 16 )
3HAHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




ITIOYPOYHOE IINTAHUPOBAHME
10 KITACC

w/n Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTnyeckue
padoThI

Jara
U3y4eHUs

DJIeKTPOHHbIE
nudposbie
oOpa3oBaTe/bHbIE

pecypchl

[[MHOXecTBO, Olepaluu HaJl
MHOECTBAMH U X CBOICTBA

2 Huarpammsl Ditnepa-Bena

Panmonansusie yncia. OOBIKHOBEHHEIE U
3 JECSITUYHbIE 1POOU, TTPOLIEHTHI,
OECKOHEUHBIE TIEPUOTUIECKUE TPOOH

Panronansusie yncna. OOBIKHOBEHHBIE U
4 JeCSITUYHBIE 1POOU, TTPOLIEHTHI,
OeCcKOHEeUHbIEe TepHOIUIECKIE TPOOH

HerictBuTensHble ynciaa. Moayib
JEUCTBUTEIILHOIO YHCIIA.

Apudmerrnyeckue onepamnuu ¢
JNEHCTBUTENHHBIMU YU CIIAMH

OCHOBHBIE METO/IbI PELICHUS LIENbIX U
7 JpOoOHO-palliOHAILHBIX YPaBHEHUH U
HEPaBEHCTB

MHoro4seHsl OT OAHOW MEPEMEHHOM .
8 Jlenenne MHOTro4YJIeHa Ha MHOT'O4JI€H C
octatkoM. Teopema bezy




MHoro4sneHsl OT OAHOW MEPEMEHHOM .

9 Jlenenne MHOT OYJIeHA HA MHOT'OYJICH C
octaTtkoM. Teopema besy

10 Pemienrie cucreM TUHEWHBIX YPABHEHHI
Kontponenas pabora Nel: "PanmonanbHbie

11 ypaBHEHMS U HepaBeHCTBA. CHCTEMBI
JMHENHBIX ypaBHEHUN"

12 ApudmeTnueckuil KOpeHb HaTypaabHOI
CTENEHH U €ro CBOWCTBA

13 [TpeoOpazoBaHuUs YK CIOBBIX BHIPAKEHUH,
coJepKalluX CTENEHU U KOPHU

14 [Ipeobpa3zoBaHus YU CIOBBIX BHIPAKECHUIM,
coJepKaIIuX CTENEHU U KOPHU

15 CreneHb ¢ LebIM MOKa3aTeneM. bunom
Hprorona

16 CreneHb ¢ pallMOHaJIbHBIM MIOKa3aTEIEM U
e€ cBOMCTBa

17 CreneHb ¢ paliOHAIbHBIM [TOKa3aTEIEM U
e€ CBOlCTBa

18 CreneHb ¢ JeiCTBUTENbHBIM 10KA3aTeIEM
U €€ CBOMCTBaA

19 KonTponbHas padora Ne2: "Crenens ¢
NEUCTBUTEILHEBIM ITOKa3aTeieM"

20 OyHKIMS, CIIOCOOBI 3a1aHus QYHKIUH.
I'padux pyHKIIMN
OO6nacTh onpeaeaeHus U MHOXKECTBO

21 3HaueHni pynkuu. Hymm gyHkium.

HpOMe)KYTKI/I 3HaK ITOCTOAHCTBA




22

YétHble 1 HeYETHBIC (DYHKIIMH.
[Tepuonnueckue ¢pyuxuu. [Ipomexyrku
MOHOTOHHOCTH (pyHKLIHU

23

CrenenHasi yHKIHSI ¢ HATYPAILHBIM U
eJIbIM noka3areneM. E€ cBolicTBa 1

rpaduk

24

CreneHHast QyHKIUS ¢ HATYPATbHBIM H
eJIBIM nmoka3areneM. E€ cBolicTBa u

rpadux

25

B3aumuo oGpaTHble GyHKINU

26

CBoiicTBa ¥ rpaduK KOpHS N-0OW CTEIECHH
KaK (yHKIIUH OOpaTHOM CTEMEHH C
HATypaJIbHBIM MTOKa3aTeIeM

27

[TpaxkTuueckas padota "CreneHHas
¢yukuus. E€ cBoiictBa u rpagux"

28

PaBHOCHILHBIC YpaBHCHHA U HCPABCHCTBA

29

Uppammonansubie ypaBHeHUs1. OCHOBHBIE
METO/IBl PEIIEHUS] UPPAUOHATBHBIX
YpaBHEHUM

30

WppaunoHanbHble ypaBHeHUs. OCHOBHBIE
METO/Ibl PELIEHUS UPPALIMOHAJIBHBIX
YpaBHEHUI

31

PaBHOCHIIBHBIE IEPEXO/BI B PEIICHUH
MppallOHAJIbHBIX YPAaBHEHUI

32

KonTponbnas padora Ne3 "CaoiicTBa u
rpaduK KOpHS N-O CTEIICHH.
WppaunonanbHbie ypaBHEHUS"

33

[TokazarenbHast GyHKIHUS, €€ CBOMCTBA U




rpadux

Hcnonb3oBanue rpaguxa GyHKIUH IS

34
pellIeHus ypaBHEHUI
[Toxa3zaTenbHble ypaBHeHMs. OCHOBHBIE
35 METOIbl PEIIeHUs MTOKa3aTENbHbIX
YpaBHEHUM
ITokazaTenbHble ypaBHEeHUs. OCHOBHBIE
36 METOIbl PEILIEHUS TOKa3aTEeIbHbIX
YpaBHEHUH
[Toka3aresnbHble ypaBHeHHS. OCHOBHbIE
37 METO/Ibl peIleHHsI OKa3aTeIbHbIX
YpaBHEHUI
[Toka3zaTenbHble ypaBHEHUs. OCHOBHBIE
38 METO/bI PEIICHHS TOKa3aTEIbHbIX
YpaBHEHHI
39 CucreMbl TOKa3aTeIbHBIX YPaBHEHUM
40 CucreMbl TOKa3aTeNIbHBIX YPaBHEHUN
41 KontponbeHas paboraNe4 "IlokazarenbHas
¢ynkuus. [TokazarensHble ypaBHEeHUS"
42 Jlorapudwm uncna. CoiicTBa orapudma
43 Jlorapuwm uncna. CoiicTBa Jorapudma
44 JlecsiTiuHble M HATYpaJbHbIE JOrapu PMbI
45 [IpeobpazoBaHre BEIPAKCHHUIH,
coJiepyKalrX Jorapugmbl
46 [TpeoOpazoBaHue BeIpaKeHUH,
cofieprKaIuXx Jorapudmbl
47 Jlorapudmuyeckas GpyHKIHS, €€ CBOMCTBA

U rpauk




Jlorapudmuyeckas GyHKIus, e€ CBOHCTBA

48
U rpadux

49 Hcnonp3oBanue rpaduka GyHKIUH IS
pelIeHUs YpaBHEHUI
Jlorapudmuyeckue ypaBueHus. OCHOBHBIE

50 METObl PeIIeHus JOrapu(PMUIECKIX
YpaBHEHUM
Jlorapudmunueckue ypaBHeHusl. OCHOBHBIE

51 METObl PEIIEHUS JOrapu(pMUIECKUX
YpPaBHEHHI
Jlorapudmuyeckue ypaBHeHUs. OCHOBHbIE

52 METO/Ibl peleH s JIOrapuHPMHUUECKUX
ypaBHEHU

53 PaBHOCHIIbHBIE TEPEXO/IbI B PELICHUN
Jorapu(pMUYECKUX ypaBHEHUN

54 PaBHOCHIIBHBIE IEPEXO/IBI B PELIECHUN
Jorapu(pMUYECKUX YpaBHEHUN
KontponsHas pabora

55 Ne5"Jlorapudmuueckast GyHKIMSL.
Jlorapudmunueckue ypaBHeHUS"

56 Pagnannas mepa yria

57 IToBOPOT TOYKM BOKPYT Ha4ajla KOOPIAUHAT

58 CuHyc, KOCUHYC, TAHT€HC U KOTAHI'€HC
YKCIOBOIO apryMeHTa

59 3HaKM CUHYyCa, KOCUHYCa U TaHIeHCa

60 3aBUCUMOCTb MEXAY CHHYCOM, KOCHHYCOM
Y TAaHT€HCOM OJJHOT'O U TOT0 %€ yria

61 TpUroHomerpruyeckne ToOX1eCTBa




62

TpuroHomMeTpuvecKre TOKIeCTBA

1

63 CuHyC, KOCHHYC ¥ TAaHT€HC YIJIOB a U -a 1

64 DOpMyIIBI CIIOKEHUS 1

65 DOpMyIIBI CIIOKEHUS 1

66 CuHycC, KOCHHYC ¥ TaHT€HC IBOWHOTO yriia 1

67 CuHyc, KOCUHYC ¥ TAHT€HC IT0JIOBUHHOTO |
yria

68 DopMyJibl TPUBEIECHUS 1

69 Cymma u pa3zHocTb cuHycoB. Cymma U |
Pa3HOCTb KOCHHYCOB.

70 [Tpeo6pa3oBaHe TPUTOHOMETPUUECKUX |
BBIpAXKEHU

71 [TpeoOpazoBaHuE TPUTOHOMETPUUECKHX 1
BbIpaKeHU I

7 [Tpeo6pa3oBaHe TPUTOHOMETPUUECKUX |
BBIpaXKEHUU

7 Kontponenas pabora Ne6 "OcHOBHbIE |
TPUTOHOMETPUUYECKHE TOXKAeCTBA"

74 ApKCUHYC, apKKOCUHYC U apKTaHI'€HC 1
YKCJIOBOIO apryMeHTa

75 YpaBHEHHE COSX=a 1

76 VYpaBHeHue sinx=a 1

77 VYpaBHeHue tgx=a 1

78 Pemenue TpUroHOMETPUYECKUX yPaBHEHUI 1

79 Perienrie TpUroHOMETpUUECKUX YpaBHEHUN 1

80 Pemenune TpUroHOMETpUYECKUX YpPaBHEHUI 1

81 Peuienrie TpUrOoHOMETPUYECKUX YPaBHEHUN 1




Kontponsnas padora Ne7

82 "TpUrOHOMETPUYECKHUE BBIPAKEHUSA U
TPUTOHOMETPUUYECKHE YPaBHEHUS"

23 Apudmerrueckas U reoMeTpruIecKas
IIPOrPECCUH

24 beckoneuHo yObIBaroIas reoMeTpuyecKkas
IIPOrpeccHst

25 CymMma 6eckoHEuHO yObIBaroIe
TF€OMETPUYECKON ITPOrPECCUH

86 HenpepeiBHbIE PYHKIIMM U UX CBOWCTBA

R7 Touka pa3pbiBa. ACUMIITOTHI IpaUKOB
byHKIUN

88 Onpenenenue Mporu3BOIHON

89 [TpousBoaHas creneHHON QyHKIUU

90 [IpousBonHast CyMMBI, IIPOU3BEACHUS,
YaCTHOTO M KOMITO3ULIUHU (DYHKITHIA

91 [Ipon3BoaHas CyMMBbl, IPOU3BEACHUS,
YaCTHOT'O ¥ KOMIO3UIINHN (PYHKIHH

9 IIpon3BoaHBIE HEKOTOPBIX 2JIEMEHTAPHBIX
byHKIUN

93 ITpon3BoAHBIE HEKOTOPBIX 3JIEMEHTAPHBIX
byHKIUN

94 ITpon3BoAHBIE HEKOTOPBIX 3JIEMEHTAPHBIX
GyHKIUH

95 ['eomerpuueckuii u pu3nyecKuil CMbICI
MPOU3BOTHOM

96 YpaBHEHUE KacaTeIbHOH K TpaduKy

byHKIUN




97 YpaBHEHHE KacaTeIbHON K IpaduKy |
byHKIIUH

98 KonTponbHas padora Ne"IIpouzsognas” 1

99 [ToBTOpEHue, 0000IICHNE, CHCTEMATH3AITUS 1
3HaHui: "YpaBHeHU"

100 [ToBTOpeHue, 0000IIeHHE, CHCTEMATH3AIIHS i
3HaHui: "Oynkuun"

101 Hrorosasi KOHTpOJIbHAS paboTa 1

102 HOBTOPCHPIC, 0000I11IeHNE, CHCTEMATH3AIHS 1
3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

KoHnTpoJbHbIe
Bcero
padoThI

IIpakTnueckue
padoThI

Jlara
U3Y4YEeHUS

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/bHbIE

pecypchl

IIpumeHenue npou3BOIHOMN K
UCCIIEZIOBaHUIO (PyHKIUI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpumeHeHue Mpou3BOAHOMN K
uccliefIoBaHUI0 QyHKIUN Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

IIpumeHnenne nponu3BOIHOM K
uccienoBanuio GyHKINNA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

IIpumeHenne nponu3BOIHOM K
uccienoBaHuio GyHKINNA Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

IIpumeHenne npou3BOIHOMN K
UCCIIEI0BaHUIO (DyHKIUI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpumeHeHue npou3BOAHON K
uccliefIoBaHuI0 QyHKIUN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

Haxoxnenne HauOOIBIIETO U

HaWMEHBIIEro 3Ha4€HHUsI HENPEPbIBHON

(GyHKIIMM HA OTpe3Ke

Haxoxnenue HanboNbIIETO U




HAUMEHBIIIEr0 3HAYEHHUS HEeNPEPHIBHON
(GyHKLIMU HA OTpe3Ke

Haxoxnenne HanOoNbIIErO U
HaWMEHBIIIErO 3HAYCHUSI HETIPEPHIBHOU
GyHKIIMK HA OTpE3Ke

10

Haxoxnenue HanOompIero u
HaWMEHBIIIErO 3HAYCHUSI HETIPEPHIBHOU
byHKIMM HA OTpe3Ke

11

Haxoxnenne HanOOIBIIErO U
HAaWMEHBIIIEr0 3HAYCHUSI HETIPEPHIBHOU
(GYHKLIMU HA OTpe3Ke

12

Haxoxenue HanOobIIero u
HAMMEHBIIIEr0 3HAYCHHS HEPEePhIBHON
(GYHKIIMU HA OTPE3Ke

13

IIpumenenne nponu3BOIHOMN AJIs
HAXOXKJEHUS HAMJTYYLIero pelieHus B
MPUKIIAIHBIX 3a/1a4ax

14

[IpuMeHeHu e MPOU3BOIHOM IS
HaXO0XKJICHUSI HAWJIYYIIEro peieHus B
MPUKJIAJIHBIX 3a/lauyax

15

[IpuMeHeHu e MpON3BOIHOM [T
OTIPEJICIICHHS] CKOPOCTH U yCKOPEHUS
mpoiiecca, 3aJJaHHoro (hopmyIioi mim
rpagukomM

16

[TpumeHeHre NPOU3BOAHOM JJIs
OIPE/EIEHUS] CKOPOCTU U YCKOPEHUS
nporiecca, 3aJaHHOro (GopMyIIoi M
rpadukomM




17 Kommosumus GyHKum

18 Komnosunus Gynkunii

19 Kommnosumus GpyHkumii

20 ['eomerpudeckue 00pa3bl ypaBHEHUH Ha
KOOPIMHATHOM MJIOCKOCTH

21 ['eomerpuyeckue 00pa3bl ypaBHEHUH Ha
KOOPJMHATHOM TUIOCKOCTH

2 KonrtponpHas pabora: "Mccnenoanue
(GYHKIIUN ¢ TOMOIIBIO TPOU3BOIHON"

3 [TepBooOpa3Hasi, OCHOBHOE CBOWMCTBO
NepBOOOPa3HBIX

24 [TepBooOpa3HbIe 7IEMEHTAPHBIX (PYHKITUH.
[TpaBuiTa HaXOXKACHUS TIEPBOOOPAZHBIX

25 [TepBooOpa3HbIe 37IeMEHTAPHBIX (PYHKITUH.
[TpaBuia HaX 0K IEHUS TTEPBOOOPAZHBIX

26 WHuterpan. I'eomeTpruuecKuil CMbICI
UHTErpasa

7 Brraucnenue onpenenéHHOro HHTErpaia
no popmyne Herorona-JlelOnuma

)8 Brruncnenue onpenenéHHOro HHTerpajia
o popmyne Herorona-JIeliOHuma

29 [TpumeHeHne HHTErpaia JUIsl HaX 03K CHHS
IUIOIIAeH MIIOCKUX QUryp

30 [TpumMeHeHne HHTEerpaia JUisl HaX 03K CHHS
00BEMOB r€OMETPUUECKUX Tl

31 [Tpumeps! pemeHuit nudepeHImanbHbIX

YpaBHEHUI




[Tpumepsl perreHuii qudhepeHInanbHBIX

32 .
ypaBHEHU I
MaremaTtndyeckoe MOIeIUpOBaHHE

33 peanbHBIX MIPOLECCOB C MTOMOIIBIO
muddepeHInaIbHbIX YPaBHEHHH

34 Kontponesnas pabora: "IlepBooOpasHas u
uHrerpan”

35 Tpuronomerpuueckue QyHKIHH, UX
CBOMCTBa U rpaduku

16 Tpuronomerpudeckre QyHKINU, UX
CBOIiCcTBa U rpaduKu

37 Tpuronomerpuueckue QyHKIHH, UX
CBO¥CTBa U rpaduku

18 Tpuronomerpudeckrne QyHKINU, UX
CBOIiCTBa U TpaduKu

19 TpuroHomerpuueckue QyHKIHH, UX
CBO¥icTBa U rpaduku
OT60p KOpHEH TPUTOHOMETPUUYECKUX

40 YPaBHEHMH C IIOMOLIBIO
TPUTOHOMETPUYECKON OKPYKHOCTU
OT60p KOpHEH TPUTOHOMETPUUYECKUX

41 YPaBHEHMH C IIOMOLIBIO
TPUTOHOMETPUYECKONW OKPYKHOCTU
OT60p KOpHEW TPUTOHOMETPHUECKUX

42 YPaBHEHUM C TOMOIIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTHU

43 OT100p KOpHEH TPUTOHOMETPUUECKUX

YPaBHEHHI C TOMOIIBIO




TPUTOHOMETPUYECKON OKPYKHOCTU

Pemenue TpUroHoMeTpUYECKUX

44
HEPaBEHCTB

45 Perienre TpuroHOMeTpPUYECKUX
HEPaBEHCTB

46 Perienne TpuroHoMeTpUYECKUX
HEpaBEHCTB

47 Pemenne TpUroHOMETpUYECKUX
HEPaBEHCTB
Konrtponpnas pabora: "I'padpuku

48 TPUTOHOMETPUUYECKUX PYHKIIHM.
Tpuronomerpruyeckne HepaBeHcTBa "

49 OCHOBHBIE METO/bI PELLIEHUS
IIOKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHbIE METO/BI PELICHUS
MOKa3aTeNIbHbIX HEPABEHCTB

51 OCHOBHbIE METOABI PELICHUS
MOKa3aTeNIbHbIX HEPABEHCTB

57 OCHOBHBIE METOABI PELICHHUS
IIOKA3aTEJIbHBIX HEPABEHCTB

53 OCHOBHbIE METOABI PELICHUS
Jorapu(pMUYECKUX HEPABEHCTB

54 OCHOBHbIE METO/BI PELICHUS
norapu(pMUYECKUX HEPABEHCTB

55 OCHOBHBIE METOABI PELICHMUS
Jorapu(pMUYECKUX HEPaBEHCTB

56 OCHOBHbIE METOBI PELICHUS

norapu(pMUYECKUX HEPABEHCTB




OcHOBHEIE MCTO/JbI pCIICHUSA

> UppaloHaJIbHbIX HEPABEHCTB
58 OCHOBHBIE METOABI PELICHMUSI
UppaIroHaIbHBIX HEPABEHCTB
59 OCHOBHBIE METOABI PELICHUS
UppalroHaJIbHBIX HEPABEHCTB
60 OCHOBHBIE METOABI PELICHUS
UppaIoOHAIbHBIX HEPABEHCTB
61 ['paduueckrie METONIBI peleHus
UppaloOHATIbHBIX YPaBHEHUN
62 I'paduueckrie MeTOIbI peleHus
UppaloHaIbHbIX YPaBHEHUN
63 I'padmueckue MeTOIbI peleHUs
MOKa3aTeNbHbIX YpaBHEHUI
64 ['paduueckrie MeTOIbI peleHus
MOKa3aTeNIbHbIX HEPABEHCTB
65 I'paduueckre MeTObI peleHus
Jorapu(pMUIECKUX YpaBHEHUH
66 ['paduueckrie METONIBI peleHus
Jorapu(pMUYECKUX HEPaBEHCTB
67 I'paduueckue MeTobl peLeHus
Jorapu(pMUYECKUX HEPaBEHCTB
I'paduueckrie MeTOIbl peleHus
68 MOKa3aTeNIbHBIX U JIOrapu(pMUUYECKUX
YpaBHEHHI
['paduueckrie METOABI pELICHUS
69 MOKA3aTENbHBIX U JIOTapH(MUIECKIX

YpaBHEHUI




70

I'padmueckue MeTOIbI pelIeHUs
MOKA3aTeNIbHBIX U JIOrapr (hMUICCKIX
HEPaBCHCTB

71

I'padmueckre METOIbI peIICHUS
MOKAa3aTeIbHBIX U JIOTapH (PMUYSCKHUX
HEPaBECHCTB

72

KontponeHas pabora: "UpparmonaabHble,
IIOKa3aTeNbHbIe U JlorapudmMuieckue
HepaBeHCTBA"

73

KommiekcHble uncna. Anredpanyeckas v
TpUTOHOMeTpudecKas GOopMbl 3alKcu
KOMIUIEKCHOT'O YHCIa

74

KomruiekcHble uncia. Anredpandeckas u
TpUTOHOMETpUYecKas GOpPMBbI 3amKch
KOMIIJIEKCHOI'O YK CIIa

75

ApudmeTrueckue ornepauu ¢
KOMIIJICKCHBIMH YHCJIaMHU

76

Apudmernueckue oneparim ¢
KOMITJICKCHBIMH YU CIIaMH

77

N300paskeHne KOMIUIEKCHBIX YK CEN Ha
KOOPIMHATHOM MJIOCKOCTH

78

I/I3o6pa>KeHHe KOMIUICKCHBIX YHMCCJI Ha
KOOpHHHaTHOﬁ IIIIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenu
U3 KOMIIEKCHOI'O YKClia

80

®dopmyna Myaspa. Kopau n-oii ctenenu
13 KOMIIJIEKCHOT'O Yucia

81

HpI/IMeHeHI/IC KOMIIJICKCHBIX UM CCJI IJIA




pemeHus: GU3NYECKUX U TEOMETPUIECKUX
3a1a4

KonrtponesHas pabora: "KomrmiekcHbie

82 |
qrcia

83 HatypanbHble U 1ienble uncia

84 HatypanbHble 1 Lienble yncia

85 [TpuMeHeHue NPU3HAKOB JEIUMOCTH
LEJIbIX YHCeT

26 [TprMeHeHue NpU3HAKOB JEIUMOCTH
LEJIBIX YHCET

%7 [TpuMeHeHue MPU3HAKOB JEIUMOCTH
nenpix yncen: HOJl u HOK

28 [TprMeHeHue NPU3HAKOB JEIUMOCTH
uensix yucen: HOJl u HOK

29 ITprMeHeHn e NPU3HAKOB JEIMMOCTH
LEJIBIX YMCEN: OCTATKU 110 MOLYJIIO

90 [TpuMeHeHue NPU3HAKOB JEIUMOCTH
LEJNbIX YHCeJ: OCTaTKU MO0 MOIYJIIO
[TprMeHeHue NpU3HAKOB JETUMOCTH

91 LEeNBIX YuCceN: anropuT™ EBkimuaa s
peleHus 3a1a4 B LeJIbIX YHcIax

9 KonTponbnas pabora: "Teopus mensix
yucen"
Cucrema v COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI-
CIIEICTBUS

94 CucreMa 1 COBOKYIIHOCTb YPaBHEHHH.

PaBHOCHUILHBIE CHCTEMBI B CHCTEMBI-




CIICICTBUS

95 OCHOBHBIE METO/bI PELIECHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIBHBIX YPaBHEHUI

OCHOBHbIE METO/bI PELICHHS CUCTEM U
96 COBOKYITHOCTEN MpPaLlUOHAIBHBIX
YpaBHEHUM

OCHOBHBIE METO/BI PELICHUS CUCTEM U
97 COBOKYITHOCTEM MOKa3aTEIbHbIX
YpaBHEHUH

OCHOBHBIE METO/IbI PELIEHUSI CUCTEM U
98 COBOKYIHOCTEMN MOKa3aTeIbHBIX
YpaBHEHUI

OcHOBHEIE MCTOABI pECHICHUA CUCTEM U
99 COBOKYITHOCTEH JIorapupMu4ecKux
YpaBHEHHI

OCHOBHBIE METO/IbI PEIICHUS CHCTEM U
100 COBOKYITHOCTEH JIOrapu(pMUUECKUX
YpaBHEHUI

IIpumeHeHue cucTeM K pelieHuIo
MaTeMaTUYECKUX 3aJa4 U 3a1a4 U3

101 pa3InyHbIX o0sacTell HAYKU U peabHOU
JKU3HHU, THTEPIPETALMS 1OJyIEHHBIX
pEe3yJIbTaTOB

[TprMeHeHue CHCTEM K PEIIEHUT0
MaTeMaTUYECKUX 3a/1a4 1 3a/1a4 U3

102 pa3IMyHbIX 00JIaCcTel HAYKU U peajibHON
JKU3HH, UHTEPIPETALMS MTOTYUEHHbBIX
pe3yIbTaTOB




103

ITprMeHeHnEe HEPABEHCTB K PELLIEHUIO
MaTeMaTUYECKUX 3a]a4 U 3a7a4 U3
pa3NIMYHBIX oOsacTeil HayKH U peaJbHOU
JKU3HH, NHTEPIPETALMS TOTYYEHHBIX
pe3yJIbTaTOB

104

KontponeHas pabora: "Cucremsl
palMOHAIbHBIX, UPPALIUOHATBHBIX
[OKa3aTeJIbHbIX U JIOrapu(pMUUYECKUX
ypaBHeHUI"

105

PanyonanbHbie YpaBHCHUA C TapaMCTpaMu

106

PanmonanbHble HEPaBEHCTBA C
rapaMeTpaMmu

107

PanmonanbHble CUCTEMBI € TapaMeTPaAMU

108

HppannoHanbHble ypaBHEHUS,
HEPaBEHCTBA C apaMeTpaMHu

109

NppanmoHansHble CUCTEMBI C
rapaMeTpaMmu

110

IToka3arenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpaMu

111

IToka3zaTenbHbIE CHCTEMBI C nmapamMeTrpamMu

112

Jlorapudmuueckue ypaBHeHus,
HEPaBEHCTBA C IIapaMeTPaMHu

113

JlorapudmMuyeckne CUCTEMBI C
napaMeTpaMu

114

TpuroHomerpuyeckrue ypaBHEHuUs ¢
napameTpaMu

115

TpuroHomerpuyeckrue HepaBeHCTBa C
napaMeTpaMu




116

TpUTrOHOMETPUYECKIE CUCTEMBI C
napaMeTpaMu

117

ITocTpoenue u ucciegoBaHue
MaTeMaTUYECKUX MOJEIIEH pealbHbIX
CUTYaLIMi1 C IOMOIIBIO YPABHEHUH C
napamMeTpaMu

118

[TocTpoenue u ncciaenoBaHue
MaTeMaTUYECKUX MOJelell peabHbIX
CUTYaIU# C MOMOILBIO CUCTEM YPaBHEHHM
C mapameTpamMu

119

[TocTpoenue u ucciegoBaHue
MaTeMaTUYECKUX MOAeIel peaabHbIX
CUTYallMil C IOMOLIBI CUCTEM YPaBHEHUI
C mapaMeTpaMu

120

KonrtponsHas pabora: "3agauu ¢
napameTpaMu"

121

[ToBTOpenue, 0000IICHNE,
cucTeMartu3anus 3HaHui: "YpaBHeHUs"

122

[ToBTOpeHue, 0000IICHHE,
cucrteMmaTu3aius 3HaHui: "YpaBHeHus"

123

[ToBTOpenue, 0000IICHNE,
CHUCTEMaTU3alMs 3HaHW: "Y paBHEHUS.
Cucrems! ypaBHeHUR"

124

[ToBTOpeHue, 0000IICHHE,

cuctemaTu3anus 3HaHui: "HepaBencrpa'

125

[ToBTOpenue, 06006IICHNE,

n

cucremaTu3anus 3HaHuii: "HepaBeHcTBa

126

[ToBTOpeHue, 0000IICHHE,




cuctematu3aius 3HaHui: "HepaBencrsa"

[ToBTOpenue, 0600IICHHE,

127 cuctematu3anus 3HaHui: "[IponsBoaHas u 1
eé npumenenue"
[ToBTOpeHue, 0600IICHNE,
128 cucremaTusanus 3Hanuii: "[IponsBogHas u 1
eé npuMeHeHue"
[ToBTOpenue, 00006IICHNE,
129 cucremaTtuzauus 3Hanuii: "IpousBogHas u 1
e€ npuMeHeHue"
[ToBTOpeHue, 0000IICHHE,
130 cucrtemaTu3anus 3HaHui: "MHTEerpan u ero 1
npuMeHeHue"
131 [ToBTOpenue, 0600IICHNE, 1
cucrtemaTtu3anus 3Hanuii: "OyHkuun"
132 [ToBTOpenue, 0000IICHHE, 1
cucTemMaTu3anus 3Hanuil: "Oyuxuun"
133 [ToBTOpeHue, 0600IICHHE, |
cucrtemaTtu3anus 3Hanuil: "OyHkuun"
134 Hrorosasi KOHTpOJIbHAS paboTa 1 1
135 HTorosast KOHTpoJbHAs paboTa 1 1
136 [ToBTOpeHue, 0000IICHHE, 1
CcHCTeMAaTH3alis 3HAaHUI
OBIIEE KOJIMYECTBO YACOB I10 136 10

ITPOTPAMME
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