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INOACHUTEJBbHASA 3AIINCKA

VYyeOHblii Kypc «Anredpa ¥ Hauyajga MaTEeMaTHYECKOTO aHANIM3a» SIBISIETCS
OJIHUM W3 HauOoJyiee 3HAYMMBIX B MPOrpaMMe CpeaHero ooduiero oOpa3oBaHMS,
MIOCKOJIbKY, C OJIHOM CTOpPOHBI, OH OOECHEeUMBAET MHCTPYMEHTAJIbHYIO Oazy IS
U3YyUEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYyroil CTOpOHBI, GOpMUPYET
JIOTHYECKOe U aOCTPaKTHOE MBINIJICHHE 00YJaroIMXCsl Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOEHMSI UH(POPMATHUKH, OOILIECTBO3HAHUS, HICTOPHUH, CIIOBECHOCTH U APYTUX
JUCHMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroniuecs OBJIaJIeBaloOT
YHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (popMyIupyeT CBOU
JOCTHKEHHS B MaTeMaTu4deckoit popme.

VY4eOHbIl Kypc aiareOpbl M Hadajl MAaTEMaTUYECKOro aHajliu3a 3aKja/JbIBacT
OCHOBY JJI YCIIEUIHOTO OBJIQJEHUs 3aKOHaMHM (U3MKH, XHUMHH, OHOJIOTHH,
NOHUMAaHUS OCHOBHBIX TEHACHIIMM Pa3BUTHS YKOHOMUKH U OOILIECTBEHHOM KU3HHU,
MO3BOJIAET OPHUEHTHUPOBATHCSI B COBPEMEHHBIX LHU(PPOBBIX W KOMIIBIOTEPHBIX
TEXHOJOTHSIX, YBEPEHHO HCIOJB30BaTh MX AJIs JajibHEHIIero oOpa3oBaHUS U B
NOBCEIHEBHOM JXKM3HU. B TO ke Bpems oBiajeHHe aOCTPaKkTHBIMU U JIOTUYECKHU
CTPOTMMH KOHCTPYKLUSIMU anreOpsl M MaTEMaTHMYECKOIO aHajlu3a pPa3BUBACT
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JIOKa3bIBAThH
YTBEPXKACHHUSI C TIOMOIIBbIO MHIAYKIUU U PACCYKIATh JCTYKTUBHO, MCIOJIH30BATh
0000lIEHNE W KOHKpPETU3allMlo, a0CTparupoBaHME M aHAJIOTHIO, (OPMHUPYET
KpPEaTUBHOE U KPUTHUUECKOE MBILLUICHHUE.

B xone m3ydyenus ydyeOHOro kypca «Anredpa M Hadajla MaTeMaTUYECKOTO
aHanM3a» O0O0yYarolIUecs MOJy4YaroT HOBBIM OMBIT pEHICHHs MPHUKIAJHBIX 3a1ad,
CaMOCTOSITENIbHOTO TOCTPOEHUSI MAaTEMaTUYECKUX MOJEJICH peallbHbIX CHUTYaluH,
UHTEPIPETALIMM  TOJYYEHHBIX  pPELICHMH, 3HAKOMSTCS €  NpUMEpaMHU
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MpPHUPOAE, HAayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMAaTHUYECKUMH OTKPBITUSIMU U KX aBTOPaMHU.

VY4eOHblll Kypc 00J1aJa€T 3HAYUTEIbHBIM BOCIUTATEIbHBIM MOTEHLIHAAIIOM,
KOTOPBIH peamu3yeTcs Kak 4depe3 YUYeOHBIM MaTepHas, CIOCOOCTBYIOIINN
(OpMHUPOBAHNIO HAYYHOI'O MHPOBO33PEHUS, TaK U uepe3 crneuuduxky ydeOHou
NESATENIbHOCTH, TpeOyIolleld MPOJOJDKUTENIbHON  KOHUEHTPAalud BHHMAHMS,
CaMOCTOSITEIFHOCTH, aKKypaTHOCTM M OTBETCTBEHHOCTH 32 TIOJyYCHHBIN
pe3yJIbTar.

B ocnoBe wmeromuku oOyueHus anreOpe M HayajlaM MaTeMaTH4eCKOro
aHaJIn3a JIKUT AESITeIbHOCTHBIN NPUHIUI O0yUYEHUsI.

B crpyktype yuebHOro kypca «Anredpa M Hayajlla MaTeMaTUYECKOTrO
aHaJIM3a» BBIIEJICHBI CICAYIOIINE COIepKaTeIbHO-METOIMYecKue MuHuu: «Uncna
U BBIYUCIICHUSD», « DYHKIINHN U rpadukuy, « Y paBHEHUS U HEpaBeHCTBay», «Havana
MaTeMaTHYecKoro aHanuza», «MHoxkecTBa U Jioruka». Bce ocHOBHbIE



COJICP)KATEIIPHO-METOIUYCCKIE JIMHUM HW3YYaroTCS Ha TPOTSHKCHHH JBYX JIET
oOy4eHHs Ha YPOBHE CpeaHero oOmiero oOpa3oBaHMs, €CTECTBEHHO IOTOIHSS
JpyT Jpyra W IOCTEIICHHO HACHIAsICh HOBBIMH TEeMaMHU W paszaeiiaMu. JlaHHBIN
Y4EOHBIM KypC SBISETCS WHTErPAaTUBHBIM, IIOCKOJIBKY OOBEAMHSET B cele
COZICp)KaHWE HECKOJIbKUX MATeMAaTUYEeCKHX IUCIMIUIMH, TaKuUX Kak anredpa,
TPUTOHOMETPHSI, MAaTEMAaTHUSCKHIA aHAJIN3, TCOPUS MHOXECTB, MaTeMaTHYeCKasl
noruka u npyrue. I[lo Mepe Toro kak oOydaromiuecsi OBIAJeBAlOT Bc€ Ooiee
HMIMPOKHM MaTEeMAaTHYECKUM ammapaToM, Y HUX TOCJICIOBATEIFHO OPMHUPYETCS U
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTeMaTHYECKyI0 MOJAEIb pealbHOU
CUTYyaIluH, IPUMEHSThH 3HAHUS, TIOJTYyUYCHHBIC TIPU N3YUCHUH YIeOHOTO Kypca, s
PEIIEHHS CAMOCTOSITEIbHO CPOPMYITHPOBAHHON MAaTEMAaTUIECKOM 3a/1a4H, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

ConepkarenpHO-METONUYECKAsT JIMHUA «UYWclIa ¥ BBIYHCICHUS) 3aBepliacT
¢dbopMUpOBaHNE HABBIKOB MCTIOIB30BAHUS JICHCTBUTEIHHBIX YHCEN, KOTOPOE OBLIO
HA4YaToO Ha ypPOBHE OCHOBHOTO 00Iero oopasoanusi. Ha ypoBHe cpemanero oo1ero
oOpazoBaHust ocoboe BHUMaHHE yaenserca (OPMHPOBAHUIO  HABBIKOB
palMOHATILHBIX BBIUYMCIICHUH, BKIIOYAIOIINX B CE0sl HMCIIOJIB30BAHUE PA3IMYHBIX
dopM 3ammcu 4YHcla, YMEHHE JeNaTh MPUKHUIKY, BBINOJHATH MNPUOIHKEHHBIE
BBIUMCJICHUSI, OIICHUBATHh YHCIIOBBIC BBIpAXKEHUS, paboTaTh ¢ MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMBIE OOYYaroIIMMCS MHOXECTBA HATYPAJIbHBIX, IEJbIX,
pallMOHAILHBIX W JICHCTBUTEIBHBIX  YHUCEN  JOMOJHSIOTCS  MHOXXECTBOM
KOMIUIGKCHBIX 4YHCENI. B KakJIoM H3 O3TUX MHOXECTB PacCMaTpPUBAIOTCS
CBOMCTBEHHBIE €My CcHeun(pUYecKre 3aJadyd U OIepaluu: JAeJIeHHe Halelo,
ONEPUPOBAHUE OCTATKAMU Ha MHOXKECTBE IIEJIBIX YHCEN, OCOObIe CBOMCTBA
PaIMOHATILHBIX U UPPAIMOHALHBIX YUCEIl, ApUPMETHUECKUE OTICPAIIH, A TAKIKE
U3BJICUCHUE KOPHS HATYypaJbHON CTENICHH HA MHOXECTBE KOMIUICKCHBIX YHCEI.
bnarogapsi mocienoBaTebHOMY PACIIMPEHUIO Kpyra HCIOJIb3YeMbIX YHUCENT U
3HAKOMCTBY C BO3MOXXKHOCTSIMH WX TPUMEHEHHS JJIsi PElICHHs Pa3IMYHbIX 3ajad
dopMHpyeTcs MPEICTaBICHAE O €IUHCTBE MATEMAaTHKU KaK HAayKH U e€ poiid B
MIOCTPOSHUH MOJIENICH pealbHOTO MHpa, IIMPOKO HCIONB3YIOTCS 0000IIeHUE U
KOHKPETH3aIHSI.

Jluansi «YpaBHEHUS W HEPABEHCTBA» PEAM3yeTCS HAa TPOTSHKCHHH BCETO
o0y4eHHs Ha YpOBHE CpeIHEro oOmero oOpa3oBaHHA, MOCKOJIBKY B KaXKIOM
pasaene [Iporpammbl TPEAyCMOTPEHO pEUICHHE COOTBETCTBYIOINIMX 3a7ad. B
pe3yapTare OOydaroliuecs OBJIQJCBAIOT PA3JIMYHBIMH  METOJAMH  PCIICHHUS
panMoHAIbHBIX, HPPAIMOHATBHBIX, TOKA3aTCIbHBIX, JIOTAPU(PMHUUYCCKUX U
TPUTOHOMETPUYECKUX ypaBHCHWW, HEPABCHCTB W CHUCTEM, a TaKXkKe 3ajad,
cofepKammx mnapaMerpbl. llodmydeHHbIE yMEHHS MIUPOKO HCIOIB3YIOTCS TIPU
UCCIIEIOBAaHUY (YHKIMA C MOMOIIBIO MPOU3BOJHOM, TMPU PEIICHUHM MPHUKIIATHBIX



3a]a4 1 3a]]a4 Ha HaXO0X/IeHHE HauOOJIbIINX U HAUMEHBLINX 3HAYEHUN (PYHKIIIH.
JlanHast cogepxaTesibHas TUHUS BKIIOYAET B ce0sl Takke GOpMHUpOBaHUE YMEHUIN
BBIMOJHATH  pacu€rl 1o  (opmynam, MpeoOpa3oBaHMs  PALMOHANBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKXKe€ BBIPAXKECHUI,
COJIEpIKaINX CTETEeHU W Jorapudmbl. bmaromaps m3yueHuio anreOGpandecKkoro
MaTepuaiga OPOUCXOAUT  JajbHeilliee  pa3BUTHE  ANTOPUTMHUYECKOTO U
aOCTPaKTHOTO MBIIIJICHUST 00yYaromuxcs, (pOPMUPYIOTCS HABBIKU JIEAYKTHUBHBIX
paccyxaeHuid, pabOTBI €  CHUMBOJBHBIMH  ¢opMaMHu,  TPEICTABICHUS
3aKOHOMEPHOCTEH M 3aBUCMMOCTEH B BHUJE PABEHCTB M HEPABEHCTB. AnreoOpa
npeayaraetT 3(QQEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBCHHO-HAYYHBIX 3a/lay, HArJISJHO JAEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKA HAYKH.

CopepxxarenbHo-MeTouYecKas JUHUA «DyHKIMH U TpaduKW» TECHO
nepervieTaeTcs ¢ APYTMMHU JIMHUSAMH Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a1a€T MOCIEA0BATEIBHOCTD U3yUeHUsl MaTepruana. M3ydenue creneHsou,
NOKa3aTeIbHOM, JIOTapU(PMUIECKON U TPUTOHOMETPUUECKUX (PYHKIUI, UX CBOWCTB
U TpauKOB, HCIOJIb30BaHHE (YHKUUH IJIs pElICeHHs 3aJ]ad W3 APYIHX Y4eOHBIX
MPEAMETOB U PEaTbHOM KU3HU TECHO CBSI3aHO KaK C MATEMAaTUUYECKUM aHAIU30M,
TaKk U C pEelIeHWEM ypaBHEHUH M HepaBeHCTB. [lpu 3TOM OoJblIOE BHUMaHUE
yaensietcs: pOpMHUPOBAHUIO YMEHHS BbIpaXkaTh (POpMyJaMu 3aBUCUMOCTUH MEXIY
pa3TMYHBIMU BETUYMHAMM, MCCIEAOBATh MOJTY4YEHHBbIC (PYHKIMH, CTPOUTH UX
rpaduku. MaTtepuai 3Toil coaep:kaTebHON JIMHUY HAIICJIeH Ha Pa3BUTHE YMEHUM
U HAaBBIKOB, IO3BOJISIIOIIMX BBIPAKATh 3aBUCHUMOCTHM MEXAY BEJIMYMHAMHU B
pazuuHOM (popMme: aHANMTHUYECKOU, Tpaduyueckor u cioBecHo. Ero m3ydenue
CHOCOOCTBYET pPa3BUTHUIO AJITOPUTMUYECKOTO MBIIIJIEHUS, CIHOCOOHOCTH K
000O0IIEHUIO M KOHKPETU3AINH, UCTIOIH30BAHUIO aHATIOTHH.

ConepxarenpHas nuHus «Hauyana maTtemMaTHueckoro aHaauza» I03BOJISET
CYLIECTBEHHO PAaCIIMPUTh KPYI KaK MaTeMaTHUYECKHX, TaK U TMPUKIAJAHBIX 3a]ad,
JOCTYMHBIX OOYYaromMMCsI, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOHTH
rpa@uKkyd CIOXKHBIX (YHKIMM, ONpeAeNnsTh MX HauOOJbIIME W HAWMEHbIINE
3HAYEHUS], BBHIYMCIATH IUIOMAA (Guryp m oObEMBI Ted, HAXOAUTh CKOPOCTH H
YCKOpeHusi TmpoueccoB. JlaHHas conep)kareiabHas JHMHUS OTKPBHIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MaTE€MaTHYECKMX MOJENEH peaNbHbIX CUTYallUi,
MO3BOJIACT HAXOJUTh HAWIydYIlllee pEIIeHHEe B TMPUKIAAHBIX, B TOM YHCIE
COLIMATIbHO-I)KOHOMHUYECKHUX, 3a/1adaX. 3HAKOMCTBO C OCHOBAMH MaTeMaTUYECKOTO
aHaJM3a CIOCOOCTBYET pa3BUTUIO aOCTPaKTHOTO, (OPMATbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIIEHUS, (OPMUPOBAHUIO YMEHHUI pAaclO3HaBaTh MPOSBICHUS
3aKOHOB MaT€MAaTHKH B HayKe, TeXHMKE U HCKyccTBe. OOyuwarouigecs y3HaKT O



BBIJIAIONIUXCS pe3yibTaTaxX, MOJYYCHHBIX B XOJI€ Pa3BUTHUA MaTEMaTHUKH Kak
HayKH, U 00 UX aBTOpaXx.

CopeprkarenbHO-MeTOMYECKast TMHUA « MHOXKECTBA M JIOTHKa)» BKIIOYAET B
ceOsl DJIEMEHTBl TEOPUU MHOXKECTB M MaTeMaTH4eckoll Joruku. TeopeTuko-
MHO>KECTBEHHBIC TMPE/ICTABIICHUS MPOHU3BIBAIOT BECh KyPC IMMKOJILHON MaTEMaTUKH
U TpeljiararoT Hanbojee YHUBEPCATbHBIN SI3bIK, OOBEAMHSIONIUNA BCE pa3feibl
MaTeMaTUKH H €€ TPWIOKEHUW, OHU CBSI3bIBAIOT pPa3HbIE MaTEMaTHYECKUE
JTUCIUIIIMHBI W WX TPWIOKEHHUS B eauHoe 1enoe. [loaToMy BaXHO 1aTh
BO3MOXKHOCTh OOy4arlieMycsi IMOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK
COBPEMEHHOW MAaTeMaTUKH M HCIOJIb30BATh €ro JUISl BBIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaXXHBIM TNPU3HAKOM MAaTEMaTUKH KaK HayKH CJeAyeT IpPU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBAaHWUW | CIEJOBaHUE OMPEACIEHHBIM
npaBujaM  MOCTPOCHHUS  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTE€MaTUYeCKOM JIOTUKM CHOCOOCTBYET Ppa3BUTHIO JIOTMUECKOTO MBIIIJICHUS
00yUaroIuxcsi, MO3BOJISIET UM CTPOUTH CBOU PACCYKIECHUS HA OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKU KPUTUIECKOTO MBITIICHHUS.

B yueOHoM Kkypce «Anrebpa M Hayajla MAaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOTO MOJICIUPOBAHMS, KOTOPBIE MPU3BAHbI
croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TMOCTPOEHHUS MOJIETEH peanbHBIX
CUTyalluli, HCCJIENOBAaHUS 3TUX MOJENEH C TMOMOUIbI0 ammapara anreOpsl |
MaTEeMaTHYECKOr0 aHallh3a, WHTEPIPETAINH TOJYYCHHBIX pe3yJbTaToB. Takue
3a/1aHMsl BIUIETEHBI B KXK/IBIN U3 pa3/ieioB MPOrpaMMBbl, TOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIB3YeTCs IS PEHIeHUs MPUKIaAHbIX 3aaad. [lpu
pElIeHUH  peaibHbIX  NPAKTUYECKUX  3ajJad  oOydyarouuecs  pa3BUBAIOT
HAOI0IaTEIbHOCTh, YMEHHME HaXOAWTh 3aKOHOMEPHOCTH, a0CTParupoBaThC,
WCIIOJIB30BaTh  AHAJIOTHI0, 0000maTh W  KOHKPETH3UPOBATh  MPOOIEMY.
HestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHS MPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCEe U3YUECHUsI BCEX TeM YUeOHOro Kypca «Anredpa u Havana
MaTEeMaTHYECKOTO aHAIN3ay.

Ha wusydyenme yuebHOro Kypca «Anrebpa W Havajla MaTEeMaTHYECKOTO
aHanu3a» otBoauTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Hezenio), B 11
kiacce — 136 yacoB (4 yaca B HEJIETIO).



COAEPKXAHUE OBYYEHUA
10 KUIACC

Yucaa v BBIYUCTCHUS

PanmonanpHbie uynciia. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOLICHTHI,
OeckoHeuHble Tepuoaudeckue npoou. Ilpumenenune npoOEl M MPOILEHTOB s
pELIECHUS IPUKIIAIHBIX 3371a4 U3 Pa3JIMYHBIX OTPACIIEN 3HAHUN U PEAIbHOM )KU3HH.

JenictBuTenpHble  4ynciia. PanvoOHaIbHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudmernueckue  omepanmuy ¢ JICUCTBUTENBHBIMU  4YuciaMd.  Momayib
JEeWCTBUTEIBLHOIO YKCIia U ero cBoicTBa. [IpubnmxEHHbIC BEIYMCIICHUS, TTpaBUIIa
OKPYTJICHHUSI, IPUKHUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUN.

Crenenb ¢ 1uenbiM nokazateneM. bunom Herlotona. Hcnosib3oBaHue
MOAXOISIICH (POPMBI 3aITUCH JEHCTBUTEIBHBIX YUCEN JIJIS1 PEIICHUSI PAKTHICCKUX
3a/1a4 U NMPEJICTABICHUS JAHHbIX.

Apudmernueckuii KOpeHb HATYpaJIbHOM CTETNIEHU U €r0 CBOMCTBA.

CreneHp C paldOHAIBHBIM TIOKa3aTeleM M €€ CBOWCTBA, CTEIEHb C
JICUCTBUTEIILHBIM IIOKA3aTEJIEM.

Jlorapudm uymcma. CpoiictBa norapudma. JlecaTuunpie U HaTypasibHbIE
J0oTapu(pMBbI.

CHHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCIOBOTO apryMEHTa. ApPKCHHYC,
apKKOCUHYC M apKTaHI€HC YHCIOBOIO ApTryMEHTA.

YpaBHeHMS U HEPABEHCTBA

ToxmecTBa W TOXIECTBEHHBIC TIpeoOpa3oBaHUs. YpaBHEHUE, KOPCHb
ypaBHEHHS. PaBHOCWIIbHBIE YpPAaBHEHUS U ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pelIeHNE HEPABEHCTBA.

OCHOBHBIC METOIBI PEIICHUS TIETBIX U IPOOHO-PAITMOHAIBHBIX YPaBHCHUN 1
HEpaBEHCTB. MHOroujeHbl OT OJHOM NepeMeHHOW. JleneHue MHorousjeHa Ha
MHOTOWJIEH C ocTatkoM. Teopema be3dy. MHOrouneHsl ¢  LEIBIMH
kod(pbunmrentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCTOBBIX BHIPAXKEHHM, COAEPKAIUX CTETICHU U KOPHHU.

UppanmoHanbHbie ypaBHEHUS. OcHOBHBIE METO/IbI pelieHus
UppaMoOHaIbHbIX YPAaBHEHUH.

[loka3arenbHbie ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS MOKa3aTEIbHbIX

YPaBHEHUH.

[IpeoOpazoBanue BeIpaKEHUM, COJIEPKAIIUX JTOTrapU(PMBI.

Jlorapudmmueckue ypaBHEHUS. OcHOBHBIC METOJIbI pereHus
JorapuMUYECKUX YpaBHECHUH.

OcHoBHbIE TPUTOHOMETPUUECKHE (bopMyJIBL. [IpeoOpazoBanue

TPUTOHOMCTPHUUICCKHUX Bpra)KeHI/Iﬁ. Pemenue TPUT'OHOMCTPHUUCCKHUX ypaBHCHHﬁ.



Pemienne cucreM NMHEHHBIX ypaBHEHMH. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHUH. Ornpenenurenb MATpUllbl 2X2, €ro TreOMETPUYECKUN CMBICI U
CBOMCTBA, BBIUYMCIEHUE €r0 3HAYEHUs, NPUMEHEHUE OIPENECIHUTENS Uil PELICHUS
CUCTEMBbl JIMHEMHBIX ypaBHEHWH. PelleHne NpUKIagHbIX 3aJad ¢ IMOMOILIBIO
CUCTEMBl JIMHEMHBIX ypaBHeHUW. VccrmenoBanne MNOCTPOEHHOW MOJAEIU C
MOMOILBIO MaTPHIl U ONIPEIEITUTENEH.

[locTpoeHne MareMaTH4eCKUX MOJEIEH PEAJIbHOM CUTyalud C IOMOILBIO
YpPaBHEHUN M HEPABEHCTB. [IpuMeHEeHHE ypaBHEHWH M HEPABEHCTB K PELICHHIO
MaTeMaTUYeCKUX 3aJlady M 3a/lad U3 Pa3jIuvHbIX 00JacTel HayKu U pealbHOU
KU3HU.

DyHKIUN U TPaPUKHU

@Oynkuus, crnocoObl 3aganus ¢GyHKIUM. B3anmHO oOpaTHble (QyHKIHU.
Komnosumms @ynkuuit. I'paduk  PyHkiuu. DnemeHTapHble MNpeoOpa3oBaHUs
rpauKoB YHKITUH.

OOnacTh ompeneneHuss 1 MHOXECTBO 3HaueHu (ynkuuu. Hymu QyHkumw.
[TpomexyTku 3HaKomocTostHCTBA. YETHBIE U Heu€THBIE PyHKIMH. [leproauueckue
¢byukun. [IpoMexxyTku MOHOTOHHOCTH (GYHKIUH. MakKCUMyMbl U MHUHHMYMBI
bynkuun. Haubonbliliee 1 HanMeHblllee 3Ha4eHUsI PYHKIIMU HA TTPOMEKYTKE.

Jluneiinasi, KBaJpaThyHas W APOOHO-TMHEHHAs (QYHKIUU. DIeMEeHTapHOE
UCCIIEIOBAaHUE U MTOCTPOCHHUE UX TPAPUKOB.

CrenenHasi GyHKIIMS C HaTypaJbHBIM U II€JIBIM MOKa3aTeneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHH Kak (YyHKIUH OOpaTHOU
CTEIIEHU C HaTYpaJbHBIM I10KA3aTEIIEM.

[lokazatenbHass u jorapupmMuyueckas (QyHKIUU, UX CBOMCTBA U Tpadukwu.
Hcnons3oBanue rpadukoB QyHKUIUN AJIs PEIICHUS] YPaBHEHUH.

Tpuronomerpuueckass OKPYKHOCTb, OIPEACIIEHUE TPUTOHOMETPUUYECKHUX
(YHKIUI YHUCIOBOIO apryMeHTa.

QDYHKIMOHAIBHBIE 3aBUCHMOCTHM B pEAJbHBIX IPOLECCAX M SBICHUSX.
['paduku pealbHBIX 3aBUCIMOCTEH.

Hayaja MaTeMaTH4eCcKOIo aHAJIu3a

ITocmenoBaTeIbHOCTH, CHOCOOBI 3aJaHMS ITIOCIIEJOBATEIbHOCTEH. MeTon
MaTeMaTU4ECKON MHIYKLHH. MOHOTOHHBIE 17} OrpaHUYCHHBIC
IIOCJIEIOBATENBHOCTH. VCTOpPHUST BO3HMKHOBEHHMS MAaTEMAaTHYECKOTO aHAIM3a Kak
aHanmM3a OECKOHEUHO MAaJIbIX.

Apudmernueckas 1 reoMeTpruuecKas mporpeccuu. beckoneuHo yObiBaroias
reoMerpuueckas nporpeccus. Cymma O€CKOHEUHO YOBIBAIOILEH TeOMETpUYEeCKOU
IPOrpecCrr. JINHENHBIN U SKCIIOHEHIMAIBbHBIN pocT. Hucio e. DopMyIia CII0KHBIX
IpoLEHTOB. Mcnonp30BaHWE MPOTPECCHH JUIsl  PELICHHsS peajbHBbIX —3a4ad
MIPUKJIATHOTO XapaKTepa.



HenpepbiBHble ¢GyHKIMM W uX cBoicTBa. Touku paspeiBa. ACHUMIOTOTHI
rpaduxoB ¢yHkuui. CBoicTBa (PyHKUMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUIsl PEIICHUS HEpPaBEeHCTB. [IpuMeHeHue CBOICTB HENpPEPBIBHBIX
(GyHKIUMHI 1715 peleHus 3a4a4.

[lepBas u BTOpas npousBoaHble GyHKIMH. OnpeneneHue, reoMeTpUUeCKui 1
bu3nYecKuil CMBICI TPOU3BOIHON. Y paBHEHHE KacaTeNbHOU K rpaduKy (PyHKITUH.

[TIpousBogubie  snmeMeHTapHbiXx  ¢GyHkuui.  [IpousBogHas  cyMMBI,
MIPOU3BEJEHUS, YACTHOTO U KOMIO3UIUHU (DYHKIIHA.

MHoskecTBa M JIOTMKA

MHOX€eCTBO, oOmepalnuyd HaJl MHOXKECTBAMM M HUX CBOWCTBA. JlnarpaMmbl
Olinepa—Benna. I[IpumMeHeHHe TEOPETHKO-MHOKECTBEHHOrO —ammapara  JUis
ONMCAHUs PEaJbHBIX IPOLECCOB U SABJICHUM, INPU PELICHUH 3a1ad U3 APYTUxX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTeMAaTHYECKOTO OOBEKTA, CIIEICTBUE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KITACC

Yucaa v BBIYUCTCHUS

HarypansHbie u nensie yucina. [IpuMeHeHHEe NpHU3HAKOB AEITUMOCTH LEIBIX
qyuces, HauOoJbmmiki oOmui aenutens (mamee — HOJ]) m HamMeHblee oOliee
kpatHoe (nanee — HOK), octatkoB no Moayito, anroputMa EBkinaa s penieHus
3a]1a4 B LEJbIX YHACIAX.

KommiekcHple umcna. AnreOpandeckass W TPUTOHOMETpHUECKas (QOpMBbI
3aMUCH KOMIUIEKCHOTO 4YHcia. Apu(METHYEeCKHE Olepaluud C KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCEN Ha KOOPJAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oM CTeNEeHM W3 KOMIUIEKCHOTO 4ucia. [IpumeHnenue
KOMITJIEKCHBIX YHACEIT U perieHusT (PU3NIECKUX ¥ T€OMETPHICCKUX 3a/1a4.

YpaBHeHMS U HEPABEHCTBA

CucrtemMa ¥ COBOKYNHOCTb YpPaBHEHHW M HEPABEHCTB. PaBHOCHIIbHBIC
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPUYECKUX  YPAaBHEHH C  TNOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PellieHre TpUroHoMeTpuueCKuX HEPaBEHCTB.

OCHOBHBIE METOJABl PEIICHUA TIOKA3aTEeNIbHBIX W  JIOrapu(PMUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALUOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbI PEIICHUS CUCTEM M COBOKYIMHOCTEH palMOHaIbHBIX,
UppaIMoOHaIbHBIX, TOKA3aTEIbHBIX U JJOTApU(PMUUECKUX YPABHEHUM.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMETPaMH.



IIpumeHenue  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTeMaTHYECKUX 3aJad M 3a/ad W3 pa3jNuHbIX o0jacTed HayKH W peajbHOU
YKWU3HM, HHTEPIIPETALUS OJYUEHHBIX PE3YyJIbTATOB.

DOyHKUMU ¥ TpaPuKH

I'padpux kommnoszuiuu GyHkMl. ['eomeTrpuueckue 00pas3bl ypaBHEHUU H
HEPaBEHCTB Ha KOOPJAMHATHOM IIJIOCKOCTH.

Tpuronomerpuueckre QyHKIUU, UX CBOMCTBA U IpadUKH.

['padprueckue MeTonbl penieHus: YpaBHEHHM U HepaBeHCTB. [ 'paduueckue
METO/IbI PELICHUS 33/1a4 C TapaMETPAMMU.

Hcnonb3zoBanue rpagukoB (QyHKIUN AJIS KCCIEIOBAaHUS IMPOILIECCOB H
3aBHCHUMOCTEH, KOTOphIE€ BO3HUKAIOT MPHU PEIICHUH 3a7a4 U3 APYTUX y4eOHBIX
MPEIMETOB U PEAIbHOM KU3HU.

Hauvana MaTeMaTH4ecKOro aHaJmu3a

[IpuMeHeHne MPOU3BOIHON K UCCIEOBaHUIO (YHKITMH HA MOHOTOHHOCTD U
3KCcTpeMyMbl.  Haxoknenue  HamOOJIbIIEr0 M HAUMEHbBIIErOo  3HAYCHUM
HENpephIBHON (QYHKIIUU HA OTPE3KeE.

[IpumeHeHne NpOU3BOIHOM [UIsl HAXOXKJIECHHS HAWIY4lIero penieHus B
NPUKIAIHBIX 3a/adax, Uil ONPEACIICHUS CKOPOCTH M YCKOPEHUs IMpouecca,
3a7aHHOTO (POPMYJIOH MK TpauKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpa3HbIX. IlepBooOpa3HbIe
aneMeHTapHbIX QyHkumii. [IpaBuiia HaxoxAeHUS TEPBOOOPA3HBIX.

HNnrerpai. ['eomeTpruueckuii CMBICJI MHTErpala. Brruucnenue
ornpenenéHHoro uurerpaia mno ¢popmyie Hetorona-Jleitouuiia.

[IpumeHneHne uHTErpanga A HAXOXKICHUS IUIOLAACH IUIOCKUX (QUTYp H
00BEMOB r€OMETPUIECKHX TEJI.

[Tpumepsr pemennii auddepeHInanbHbIX ypaBHEHUH. MaremaTudeckoe
MOJICJIMPOBAHUE peaJbHBIX MPOLECCOB C€ MOMOLIBI0 U depeHIHATbHBIX
YpPaBHEHUM.



[NDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIN VYPOBEHb) HA VYPOBHE CPEJHEIO OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpamaaHCKOro BOCIUTAHUSA

c(hOpMHUPOBAHHOCTD TPAKIAHCKON MO3UIIMK 00YUaIOIIEeToCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  pPOCCHMCKOro  O0IecTBa,  NPEJCTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUM,
NpoIEAYp TPakKJIaHCKOro oOIIecTBa (BBIOOPHI, ONPOCHI M JIPYyroe), yMEHHe
B3aMMOJICHCTBOBATh C COLMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBUHM C UX
GyHKIUSIMU ¥ HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

c(hOPMUPOBAHHOCTh POCCUMCKON TPaKIaHCKOW HIACHTUYHOCTH, YBAXKEHUS K
MPOIIUIOMY M HACTOSIIEMY POCCHUMCKOW MATEMATHUKH, IIEHHOCTHOE OTHOILICHHUE K
JOCTHKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMAaTUYECKOM IIKOJIBI,
WCIIOJIP30BAHUE ATHX JOCTIDKCHHH B JAPYIMX HayKax, TEXHOJOTHAX, cdepax
DKOHOMHKU;

3) 1yXOBHO-HPABCTBECHHOT0 BOCIIUTAHMS:

OCO3HaHUE JYXOBHBIX IIEHHOCTEH pOCCUUCKOro Hapoaa, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEJCHHMS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUW HAyKH U JICATEIIbHOCTHIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO Oy IyIIEro;

4) 3¢TeTU4eCKOTr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs SCTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 33]1a4, pELIEHUH, paCCy ACHUI, BOCIPUUMYHUBOCTh
K MaTEMaTUYECKUM aCTIEKTaM Pa3IuYHbIX BUJOB UCKYCCTBA;

5) pu3uYecKOro BOCIIMTAHMS:

chOpPMHPOBAHHOCTh yMEHUSI TPUMEHSATh MaTeMaTUYeCKHe 3HAaHUSA B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBBIO (370pOBOE MUTAHUE, COATAHCUPOBAHHBIA PEXUM 3aHATUUA U
OTJIbIXa, peryisipHas puznueckas akTUBHOCTD), (DU3UYECKOE COBEPIIICHCTBOBAHKE
[P 3aHATUAX CIIOPTUBHO-03/I0POBUTEILHON JIEATEIIbHOCTBIO;

6) Tpy10BOIr0 BOCIMTAHUSA:

TOTOBHOCTh K TpyAy, OCO3HAaHUE LIEHHOCTH TPYAOJIIOOUs, HHTEpeC K
paznuyHbiM  cPepaM  NPOPECCUOHAIBHOW  JACSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOM M €€ MPWIOKEHUSIMH, YMEHHUE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynymeir mnpodeccur W peanu3oBbIBATH COOCTBEHHBIC IKU3HEHHBIC IUIAHBI,



TOTOBHOCTb M CIOCOOHOCTH K  MaTeMaTHYecKoMy  OOpa3oBaHUIO U
caM000pa30BaHUIO Ha TMPOTSDKCHHH BCEW JKU3HM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIIEHUH IPAKTUYECKUX 3a7a4 MaTEMAaTUUYECKOW HAITPABJIEHHOCTH;

7) 3K0JI0TUYeCKOIr0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOW  KYJIbTYphbl, TOHUMAHHE BIIUSHUS
COLMAIBHO-DKOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMATBHOU
Cpellbl, 0OCO3HAHHE TI00aTBLHOTO XapaKTepa HKOJIOTHYECKUX TTPOOIeM, OpUEHTAIUS
HAa TIPUMCHEHUE MaTEeMAaTHUYEeCKUX 3HAHUW IS pelieHusl 3agad B 00JacTu
OKpY>Kalollled Cpenpbl, IUIAHUPOBAHUE IIOCTYIIKOB M OLIEHKH HMX BO3MOXHBIX
TOCJIEACTBUN JJIS1 OKPYKAKOIIEH Cpelibl;

8) HeHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH M OOIIECTBEHHOM  MpPaKTUKH, [MOHUMaHUE
MaTeMaTUYECKOM HayKH Kak c]epbl 4YeoBEUeCKOM IesATEebHOCTH, JTaroB €&
pa3sBUTUS W 3HAYMMOCTH JUISi PAa3BUTHA UMBWIM3ALHUH, OBJIAJCHHUE S3BIKOM
MAaTEMATUKH W MaT€MaTHUYECKOW KYJIbTYpOHM KaK CpPEACTBOM IIO3HAHHUS MHDA,
FOTOBHOCTh OCYIIECTBIIATh MPOECKTHYK) M HCCIEIOBATEIBCKYI0 JEATEIBbHOCTD
WHMBUAYAJIBHO U B TPYyIIIE.

METANIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTeJbHBbIEC YHHBEPCAIbHBIE YUeOHbIE 1eHCTBUA

ba3oBble Jlornvyeckue AeiicTBUA:

BBISIBJISITh M XapaKTEpU30BaTh CYUIECTBEHHBIE MPU3HAKA MaTEMaTUYECKHX
OOBEKTOB, TOHATHUN, OTHOIIEHMM MEXIQy MOHATUAMHU, (HOPMYIHPOBAThH
OIpe/IeNICHUs IOHATUM, YCTaHABINBATh CYIIIECTBEHHBIN MPU3HAK KIacCU(PUKAIUH,
OCHOBAHMS 111 0000IIEHUS U CPABHEHUS, KPUTEPUH MPOBOAUMOr0 aHAIN3a;

BOCIIpUHUMATh,  (GOPMYyJIHpPOBaTh M  MPeoOpa3oBBIBATH  CYKJICHUS:
YTBEPAUTEIIbHBIE U OTPULIATEIbHBIEC, €MIMHUYHBIEC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBIISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTUBOPEUHSI
B (akrTax, JaHHbIX, HAOJIOJECHUSAX U YTBEP)KICHUSX, Mpeajaratb KpUTEpUU s
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUUI;

JenaTb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3AKIFOYEHUHN, YMO3AKIOYEHUH 110 AaHAJIOTHH;

IIPOBOJUTH CAMOCTOSITENIBHO JOKA3aTEJIbCTBA MATEMATUUYECKUX YTBEPKIACHUI
(mpsiMble U OT MPOTHUBHOT'0), BHICTPAUBATh APIyMEHTAILUIO, IPUBOAUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CY>KJIEHUS U BHIBOIbI;

BBIOMpATh CMOCOO peleHus y4eOHOW 3ajaud (CpaBHUBATH HECKOJIBKO
BapUMAHTOB  pELICHMs, BbIOMpaTh Haumbojee MOAXOMAUMH ¢  y4éToM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).



ba3oBble uccienoBaTebCKue 1eiCTBUA:

UCIOJIb30BaTh BOIPOCHI KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh  BONPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOsIeMy,
yCTaHABIMBaTh MCKOMOE M JaHHOE, (pOPMHUPOBATH TUIIOTE3y, apTyMEHTUPOBATH
CBOIO MO3HIINIO, MHEHUE;

MIPOBOJIUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBIN IKCIIEPUMEHT, UCCIICIOBAHHUE
10 YCTAaHOBJICHUIO OCOOEHHOCTE MaTeMaTHuYecKoro 00beKTa, IBJICHUs, poliecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMU, SIBICHUSIMH, TTPOLIECCAMU;

CaMOCTOSITeNIbHO (hOpMYyIMpOBaTh 00OOIIEHUSI U BBIBOJABI IO pe3ysibTaTaM
NpOBEAEHHOTO  HAONIOACHMS, WCCICNOBAaHUS, OIICHWBATh  JTOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTATOB, BRIBOJOB M 0000IIEHNUI;

IPOrHO3MPOBATh BO3MOXHOE pa3BUTHE IIpoOLlecca, a TaKXKe BbBIIBUTATDH
MIPEITOJIOKEHUS O €70 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ nundopmanueii:

BBISIBIISATH JeUIIUTHI WH(POPMAIIMH, JAHHBIX, HEOOXOMMMBIX JIJIi OTBETa Ha
BOMPOC U JUIsI pEIICHUS 3a/1a4H;

BBIOMPATHh HHPOPMAIIUIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CHCTEMAaTHU3MpPOBaTh M HWHTEPIPETUPOBATh HH(POPMAIMIO DPA3IUYHBIX BUIOB H
dbopM TpeIcTaBICHHS,

CTPYKTYpUpOBaTh MHGOPMAIMIO, MPEACTABIATh €€ B pa3Iu4HbIX (opMax,
WLTIOCTPUPOBATH TpadUIeCcKy;

OIICHUBATH HaIEKHOCTD uHGOpMaITUU o CaMOCTOSITEITLHO
chOpMyYITUPOBAHHBIM KPUTEPUSIM.

KoMMyHMKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS

Oo0menne:

BOCIPUHUMATh U (POPMYJIMPOBATH CYKJIECHUS B COOTBETCTBUU C YCIOBUSMHU U
HeNsiMH  OOIIEHUS, SCHO, TOYHO, TPaMOTHO BBIPAXKaThb CBOIO TOYKY 3pEHUS B
YCTHBIX M TNHCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHHs MO XOAY PEUIECHUs 3a4auH,
KOMMEHTHPOBATH MOJYYEHHBIN PE3YIIbTAT;

B Xoj€ 0OCyXJeHHusl 3a7aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
npo0sieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHBIE Ha IOUCK
pPELIEHHUsI, COIOCTABIATH CBOU CYXKIEHHS C CYKICHHSIMU APYTMX YYaCTHUKOB
uanora, oOHapyXUBaTh pa3iMdde M CXOJICTBO MO3WIMH, B KOPPEKTHOW (opme
(bopMyIIMpOBaTh pa3HOTIacHsl, CBOM BO3PAKEHUS;

IIPEACTABIIATh PE3YJIbTAaThl PELICHUs 3aJa4yu, IKCIIEPUMEHTA, UCCIICIOBAaHMS,
IPOEKTa, CaMOCTOSATENIbHO BBIOMpPATh (OpMaT BBICTYIUIEHHS C Y4ETOM 3ajad
MPE3EHTALUU U OCOOEHHOCTEN ayIUTOPHH.

PerynsiTuBHbIC YHUBEpPCAJIbHbIC y4eOHbIC 1eiiCTBUSA



Camoopranuzamnus:

COCTAaBJISITH IJIaH, AJITOPUTM PEILIECHUS 3a/1a4i, BEIOMPATH CIIOCO0 PEIICHMUS C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEHN, apryMEHTHUPOBATh
U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUM ¢ Y4ETOM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb, SMOLUOHAJIbHBIN HHTE/VICKT:

BIAJCTh HABBIKAMH  TO3HABATEIbHOW  pedJieKCUM KaK  OCO3HAHUS
COBEPIIIAEMBIX JIEUCTBHUI U MBICITUTEIIBHBIX MPOIECCOB, X PE3YIbTATOB, BIA/IETh
crnoco0aMu CaMONpPOBEPKH, CAMOKOHTPOJSL MpoLEecca M pe3yibTaTa pEHICHUS
MaTeMaTHYECKOM 3aJauu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPHU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBHI B JCATEIHHOCTh HA OCHOBE HOBBIX 00CTOSATEILCTB, JAaHHBIX,
HallICHHBIX OIIHUOOK, BBISIBIIEHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSAM, OOBSICHITH IPUUHUHBI
JOCTHKEHMS WIIA HEJTOCTHXKEHUS pe3yJIbTaTOB JAESTEIbHOCTH, HAXOAUTh OIINOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHas1 1eSITeIbHOCTD:

MOHUMATh M WCIOJH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYTHHOU
paboThl NpH pEHIeHUH YYEOHBIX 3a7ad, MNPUHUMATh 1€Jb COBMECTHOMU
NESTEIbHOCTH, TJIAHUPOBATh OPTraHMU3aIMI0 COBMECTHOM palOThI, paclpeneisTh
BUJIBI paboOT, MIOTOBApWBATHCS, OOCYX IaTh MPOIECC W Pe3yJabTaT padoTHI,
00001aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acCTBOBaTh B TPYIIOBBIX ¢dopmax padoThl (0OCYXJeHHUs, OOMEH MHEHHUH,
«MO3TOBbIE IITYPMbl» W HWHBIE), BBIIOJHATH CBOIO 4YacThb pabOThHl W
KOOPJIMHUPOBATh CBOM JEHCTBUA C JIPYTMMH 4JI€HAMH KOMAaH[Ibl, OIICHUBATH
Ka4yeCTBO CBOETO BKJIaJa B OOIIUNA MPOIYKT MO KPUTEPHUSIM, CHOPMYINPOBAHHBIM
YYaCTHHUKAMHU B3aUMOJCHCTBUAI.

HPEIMETHBIE PE3YJIbTATbI

K xonmy oOyuenus B 10 kjacce oO0ydyaromuiicss TOJYYHUT CIEAYIOIINE
MpPEAMETHBIC PE3yJIbTaThl MO OTAEIBHBIM TeMaM paboueil MmporpamMMbl y4eOHOTO
Kypca «Anredpa 1 HayaJla MATEMAaTHYECKOT0 aHAIIU3a:

Yucaa v BBIYUCICHUSA:

CBOOOJTHO OIEPUPOBATh MOHATUSIMHU: PAIlMOHAILHOE YHCIIO, OECKOHEUHas
nepuouyeckasl JpoOb, TPOILEHTHI, HWPPAIHMOHAILHOE YHUCIO0, MHOMXECTBA
PalMOHAIBHBIX U IEUCTBUTEIBHBIX YMCEIL, MOIYJIb IEMCTBUTEIBHOIO YUCIIA;

MPUMEHAThL JIPOOM W TPOLIEHTHI ISl PEIICHUsS MPUKIAJHBIX 3a7ad u3
pPAa3IMYHBIX OTPacCiel 3HAHUHN U PEATbHOM KU3HU;

MPUMEHSTH IPUOJIMKEHHBIE BRIUUCIICHNUS, TTPaBUiIa OKPYTJICHHUS, IPUKUIKY U
OLICHKY PE3yJIbTaTa BbIYUCIICHUN;



CBOOOJIHO ONEpUpOBaTh TOHATHUEM: CTENEHb C IEJbIM IIOKa3aTeleM,
UCIOJIB30BaTh NOJIXOAIIYI0 (POpPMY 3alucy AEMCTBUTEIbHBIX YUCEN JIUIS PELICHHUS
IIPAKTUYECKUX 33]1a4 U MPEICTABICHUS JaHHBIX;

CBOOO/IHO OIIEPUPOBATh IMOHATHEM: apU(PMETUUYECKUI KOPEHb HATypajibHOU
CTEIECHU;

cBOOO/IHO ONEPUPOBATH OHATUEM: CTENIEHb C PAllMOHATIBHBIM MTOKA3aTENIeM;

CBOOOJIHO OIEpPUPOBaTh MOHATUSAMU: JIoTapudM uucia, JCCATHUHBIE U
HaTypaJbHbIE JIOTapU(PMBbI;

CBOOO/IHO OIIEPUPOBATh IMOHATUSMHU: CHHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC
YKMCIIOBOTO apTyYMEHTA;

ONEepUPOBATh MOHATUSAMU: APKCUHYC, APKKOCHUHYC W ApPKTAaHI'€HC YHCIOBOIrO
apryMeHTa.

YpaBHeHUS M HEPABECHCTBA:

CBOOOIHO ONEPUPOBATh MOHATHSAMHU: TOXKIIECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS U YPABHEHUS-CIIEICTBUS, PABHOCHUIIbHBIE HEPABEHCTBA;

OPUMEHATHh pa3IMYHbIe METOJbI PEIHICHHUS pPAlMOHAIBHBIX U JAPOOHO-
palMOHAIBHBIX YpPaBHEHWI, NPHUMEHATh METOJ HWHTEPBAJIOB Ui pELICHUs
HEPABEHCTB;

CBOOO/IHO ONEpPUPOBaTh MOHATUSMU: MHOIOWIEH OT OJIHOM IEpPEMEHHOM,
MHOTOYJIEH C IedbiMH Kod(h(dUIMeHTaMU, KOPHM MHOTOYJICHAa, MPUMEHATH
JIeJIEeHE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera
JUIS peLeHus 3a/1a4;

CBOOO/IHO ONEpUPOBATh TOHATUSAMU: CHCTEMA JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ero IEOMETPUYECKHHA CMBICI,
UCIIOJIb30BaTh CBOMCTBA ONpENEHUTENs 2 X 2 JJid BBIYMCICHHS €ro 3HAa4eHUs,
NPUMEHATh ONPEIEIUTENH JUIsl PELIEHUsT CUCTEMBbl JIMHEWHBIX YpaBHEHUH,
MOJIEJINPOBATh PEAIBHBIE CUTYALIMH C IIOMOLIBIO CHCTEMBI JIMHEWHBIX YPABHEHU,
UCCJIENOBATh ITOCTPOCHHBIE MOJEIM C IOMOIIBIO MATPULl W OIpPEACIIUTENEH,
MHTEPIPETUPOBATH MOIYUYEHHBIN pE3ysIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEWCTBUII C KOPHSAMHU JJs MpeoOpa3zoBaHUs
BBIPAKEHHU;

BBINOJIHATH IPe0Opa30BaHuUs YUCIOBBIX BBIPAXKEHUN, COJIEPIKALIUX CTEIIEHH C
palMOHAIBHBIM ITI0KA3aTENEM;

UCTIOJB30BATh CBOIICTBa norapudmon TUTST npeoOpazoBaHus
Jgorapu(MUYECKUX BBIPAKECHHUI;

cBOOOIHO OMNEPUPOBATh MOHATHUSAMU: HppalMOHANbHbIC, MMOKa3aTeJIbHbIE U
Jgorapu(pMUUECKUe ypaBHEHHUS, HAXOAUTh UX PEUICHHSI C TOMOIIBIO0 PABHOCUIIBHBIX
NIEPEXOJ0B WIH OCYILIECTBIISASI IPOBEPKY KOPHEN;



IPUMEHSATb OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI s TpeoOpa3zoBaHUs
TPUTOHOMETPUUECKHUX BbIPAKECHHUI;

CBOOOJIHO ONEpUpOBaTh MOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATh HeoOXoaumble  (OpMyJIbl  JUIsl  PEIIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPHUUECKHUX YPaBHEHUH;

MOJICJIMPOBATh pealibHble CHUTyallud Ha S3bIKe€ anreOpbl, COCTABIATH
BBIPQXXEHUS, YypaBHEHHUS, HEPABEHCTBA IO YCJIOBHMIO 3aJauyM, MCCIEA0BAThH
MIOCTPOCHHBIE MOJIENIU C UCTIOJIB30BAHUEM armapaTa aareOph.

DOyHKuMU ¥ rpaGuKn:

CBOOOJIHO OTIEPUPOBATH MOHITUSAMHU: HYHKITUS, CITIOCOOBI 3aaHus (PYHKIINH,
B3aMMHO OOpaTHble (YHKIUH, KOMOO3UIMS (GyHKUMH, Trpaduk (QyHKIUH,
BBITNOJIHATH 3JIEMEHTAapHBIEC TPeoOpa3oBaHusl rpaQUKOB (YHKIIHI;

CBOOO/IHO ONEpPUPOBATh MOHATHUAMHU: O0JIACTH OIPEAEICHUS U MHOKECTBO
3HaYEHUN PYHKIUH, HYJIN QYHKLIUHU, TPOMEXYTKHA 3HAKOIIOCTOSHCTBA;

CBOOO/JIHO OMEpUPOBaTh MOHATHSMH: UETHBIE M HEUYETHBIE (DYHKUHUH,
nepuoanyeckre QyHKINU, TPOMEXYTKA MOHOTOHHOCTH (PYHKITMH, MAKCUMYMBI U
MUHUMYMbl (DyHKIMH, HaumOOJbIlee M HaMMEHblee 3HaueHue (YHKUUU Ha
IPOMEXKYTKE;

cBOOO/IHO ONEPUPOBATH MOHATUAMU: CTENIEHHAs! (PYHKIIUS C HaTypajIbHbIM U
LENBIM TOKa3aTeneM, rpauk CTerneHHOM (DyHKIHMM C HaTypajibHBIM M LEIbIM
nokasarenemM, rpaduk KOpHS Nn-od CTENeHHW Kak (yHKUIMU OOpaTHOM CTENmeHu ¢
HaTypaJIbHBIM IOKa3aTelIeM;

ONEepUpPOBaTh NOHATHUAMM: JIMHEHHAs, KBaJpaTU4Has U JpOOHO-IMHEWHas
(YHKIUH, BBIIOJIHATh 2JIEMEHTAPHOE UCCIIEOBAHUE U TOCTPOCHUE UX TPAPUKOB;

cBOOOJIHO OMEpUpPOBaATh MOHATHSAMH: IOKa3aTelbHas M Jorapudmuyeckas
GyHKIIMM, WX CBOMCTBAa M TpadUKH, UCHOIB30BaTh MX TpaduKHU A PEIICHUS
YPaBHEHHI;

CBOOO/IHO ONEpUPOBATh MOHATUSMU: TPUTOHOMETPUUECKAsT OKPYKHOCTB,
OTpe/IeNIeHUE TPUTOHOMETPUIECKUX (DYHKIIUN YHCIOBOTO apTyMEHTAa;

UCTIONB30BaTh rpaduku (GyHKIMHA IS HCCIEAOBAHUA TPOIECCOB U
3aBHCHMOCTEH TMpPH PEIICHUWU 3a7ad U3 APYTUX Yy4eOHBIX IPEIMETOB U PeabHOM
KU3HU, BBIpaXXaTh (popMyIamMH 3aBUCUMOCTU MEX/1y BEIMUMHAMU;

Hayana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJHO OMEPHPOBATh MOHATUAMHU: apUPMETHUECKas U TEeOMETpUUYEeCcKas
nporpeccusi, 0ecCkoHEeYHO yObIBaroIas reoMeTpudecKast Iporpeccusi, TNHEHHBINA U
HKCIOHEHIIMATIBHBIA POCT, (POPMYJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTaHTE;

UCIOJIb30BaTh MPOrPECCUU JJIs PEIEeHUs pealbHbIX 3a/Jad MPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUSAMU: MTOCIIEOBATENLHOCTD, CIOCOOBI 3aJaHUS
NIOCJIEIOBATEIBbHOCTEN, MOHOTOHHBIE M OTPAaHUYEHHBIE IOCIEA0BATEIBHOCTH,
MOHMMATh OCHOBBI 3apOXKJEHUS MaTeMaTHYECKOro aHajdu3a KaKk aHajlin3a
OECKOHEYHO MaJbIX;

CBOOOJIHO OIEpUPOBATh TMOHATUSAMH: HENPEpPhIBHbIE (YHKIHUU, TOYKU
paspsiBa rpaduka GyHKIIUHA, ACUMIITOTHI rpaduka PyHKIUY;

CBOOO/IHO OIEpUpPOBaTh MOHATHEM: (YHKIUS, HENpEpbIBHAS Ha OTpE3KE,
MIPUMEHSTH CBOMCTBA HEMPEPBHIBHBIX (YHKIUHN JJIs1 pEIICHUS 3a/1a4;

CBOOOJHO OIEpPUPOBATH TMOHATUSAMH: TIEpBasi W BTOpas IMPOU3BOJHBIC
dbyHKIMHU, KacaTenbHas K Tpa@uky QyHKIINH;

BBIYUCIISITh MPOU3BOJAHBIE CYMMBbI, MPOU3BEACHUS, YACTHOIO U KOMIIO3UIIMHU
NBYX (PYHKITUH, 3HATh MPOU3BOHBIC AJIEMEHTAPHBIX (YHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (DU3UUYECKUN CMBICI MPOU3BOJIHON s
peleHus 3a1ay.

MHoskecTBa M JI0rMKa:

CBOOOJIHO  OMEpPUpPOBaTh  MOHATUSAMHU:  MHOXKECTBO, OMNEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIapar JJisi ONMCAHUS PEATIbHBIX
MPOLIECCOB U SIBJICHUM, MIPU PEILICHUH 3a/1a4 U3 JPYTUX YUYEOHBIX MPEIMETOB;

CBOOO/JIHO OIEPHUPOBATh TMOHATUSMU: OIpEAeTICHUE, TEOopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MAaTEMaTUYECKOTO 00BEKTA, TOKA3aTEIbCTBO, PABHOCUIIHHBIC
YPaBHEHHS U HEPABEHCTBA.

K xonimy oOyuenuss B 11 kiacce oOyyaroUIMiicss HOJYYUT CiEAYIOLIUE
MpEeAMETHBIC PE3yJIbTaThl MO OTAEIbHBIM TeMaM paboueil Mmporpammbl y4eOHOIO
Kypca «Anredpa 1 Hayasa MaTeMaTUHYECKOTO aHATN3ay:

Yucsia ¥ BbIYUCICHUSA:

CBOOO/ZIHO ONEpUPOBATH TMOHATUSIMHU: HATypalbHOE U LEJIOE YHUCIIO,
MHOKECTBa HATYpPAJIbHBIX W LEIbIX YUCEJ, MCIOJIb30BATh MPU3HAKU ACIUMOCTH
uensix ynces, HOJ[ u HOK HatypalibHbIX Uuncen AJid pelieHus 3a1a4, IPUMEHSTh
anroput™ EBKinaa;

CBOOOJHO ONEPUPOBATH IMOHATUEM OCTaTKa MO MOJIYJIIO, 3aMKUChIBAThH
HaTypaJbHbIE YKCIIA B PA3JIUYHBIX MO3UIIUOHHBIX CUCTEMAX CUUCIICHUS;

CBOOO/IHO ONEpPUPOBATH MOHATUSMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHUCEJN, TPECTABISATh KOMIUIEKCHBIC YHCIa B ajireOpanyeckoil u
TPUTOHOMETPUYECKON (hopMe, BBITIONHATH apu(PMeTHYecKue oneparuu ¢ HUMU U
M300pakaTh Ha KOOPJAMHATHON TIJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJTHO OMEPUPOBATH MOHATHUAMH: UpPPAIMOHAIbHBIC, MOKA3aTEeIbHBIE U
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOJUTh HMX PEIIEHHUS C TMOMOIIBIO
PaBHOCUJIBHBIX IIEPEXOJIOB;

OCYIIECTBIISATh OTOOpP KOpPHEH TMpU PEIICEHUH TPUTOHOMETPUYECKOTO
YpaBHEHUS;

CBOOOJTHO OIEpPUPOBATH TMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBRO,
NPUMEHATh  HeoOXoaumbie  (HOPMYJIBI  JIJII  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHIATUSIMU: CUCTEMA U COBOKYITHOCTh YPaBHEHU U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBHS, HAXOIUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEN PAlMOHAIBHBIX, UPPALIMOHAIBHBIX, TOKA3ATEIbHbBIX U
JorapuMUYECKUX ypaBHEHUN U HEPABEHCTB;

pemarb pallOHAIIbHBIE, UppalMOHaJIbHEIE, MOKA3aTeIbHbIE,
jgorapupMUUEecCKe U  TPUTOHOMETPUYECKHME YpPAaBHEHHMS] M  HEPABEHCTBA,
COJZIEpIKallle MOJYJIU U NTapaMeTphI;

MPUMEHSTH TpauUecKrue METOIbI JJI PEIICHUS] ypaBHEHUI 1 HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ MapaMeTPaAMU;

MOJICJIMPOBATh peajbHbIE CUTyallMd Ha s3bIKe anreOpbl, COCTABISATH
BBIPAKECHUS, YPABHEHUS, HEPABEHCTBA M HMX CHUCTEMBI IO YCIOBHUIO 3aJayd,
UCCIIEIOBaTh IOCTPOCHHBIE MO C HCIIOJIb30BAHUEM ammaparta anreOpshl,
MHTEPIPETUPOBATH MOJTYYEHHBIA PE3YJIbTAT.

DOyHKUUM U TPaPuKU:

CTpOUTh TpadUKu KOMMO3UIUMU (PYHKIUNA C TOMOIIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAHMS Y CBOMCTB KOMIO3ULIUU JBYX (PYHKIIUM;

CTPOUTh TEOMETPUYECKHEe 00pa3bl ypaBHEHHH W  HEPaBEHCTB Ha
KOOPJIMHATHOM TNIOCKOCTH;

CBOOOJTHO  OINEpPUPOBATh TMOHATHUSAMHU: TpaPUKU TPUTOHOMETPUUYECKUX
byHKIHUI;

NPUMEHATh (GYHKIUHA JJIT MOJCITUPOBAHUS M WCCICIOBAHMS PEATBHBIX
ITPOLIECCOB.

Hayana MaTeMaTH4eCcKOro aHAJIM3A:

WCIOJI30BATh IPOU3BOAHYIO JIJIsl UCCIIEA0BaHMS (YHKIIUA HA MOHOTOHHOCTh
Y OKCTPEMYMBI;

HAXOJIUTh HanOOJIbIIIee U HAUMEHBIIIee 3HAYCHUS (PYHKITMU HEMIPEPHIBHON Ha
OTpE3KE;

WCIIOJIb30BaTh IPOM3BOJAHYIO Ul HAXOXKJCHUS HAWIy4YlIEero pELICHUs B
NPUKIAJHBIX, B TOM YHUCJIE COUHUAIBHO-JKOHOMUYECKHX, 3ajadax, MJisd
OIpE/ENECHUs] CKOPOCTH W YCKOpPEHHUs Ipolecca, 3aJaHHOro (QopMyJiol uiH
rpagukoM;



CBOOOJIHO ONEpUpOBaTh MOHATUSAMU: TEPBOOOpa3Has, ONpeACIEHHBIN
UHTErpall, HaXOAWUThb MEepBOOOpa3HbIE AJIEMEHTAPHBIX (YHKUUNA M BBIYUCIATH
uHTerpai no gpopmyine Hototona-JleitOnuna;

HAXOAWTh IJIOMIAJH IJIOCKUX (GUTYP ¥ 0OBEMBI TEJl C IIOMOIIBIO HHTETrpaa;

UMETh TPEJCTABICHHE O MaTEeMAaTUYECKOM MOJICTMPOBAHUN Ha MpPUMEpE
coctapiieHus TudepeHITMaTbHBIX YPABHCHH;

pelaTh MNpUKIagHbIE 337aud, B TOM YHUCIE COLMAIbHO-3KOHOMHUYECKOTIO U
(bu3NYECKOT0 XapaKkTepa, CpeCTBAMU MAaTEMAaTUYECKOTO aHATN3a.



TEMATHYECKOE INTAHUPOBAHUE

10 KUIACC
KoanyecTBo yacos
Ne HaumenoBanue pa3ieioB U TeM
. DpPOrpaMMEI Beero Konrpoabnbie | IIpakTHuc
padoThI padoThI
MHOK€eCTBO JENCTBUTEIBHBIX YACEI.
| MHorowiensl. PaninoHanbHble ypaBHEHUS U 24 |
HepaBeHCTBa. CUCTEMBI IMHEHHBIX
YpaBHEHUI
) Oynkiun 1 rpaguku. CreneHHas GyHKIUSA C 12 |
LIEJIBIM TI0Ka3aTeNIeM
3 ApudmeTrueckuil KOpeHb N-0i1 CTENEHHU. 15 1
WppanmonaneHble ypaBHEHUS
4 [TokazarenpHas ¢pynknms. [lokasarenbHbie 10 |
ypaBHEHHUS
5 Jlorapudmuueckast QyHKIHSL. 18 1
Jlorapudmuyeckue ypaBHeHHUs
6 Tpuronomerpudeckue BoIpa)KeHUS U ” 1
yYpaBHEHUS
7 [TocnenoBaTeIbHOCTH U IPOTPECCUA 10 1
HenpepsiBable pynkiun. [IponsBoanas 20 1
9 [ToBTOpeHmEe, 0600IIEHUE, CHCTEMATH3AIINS 5 )
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 136 10 0




11 KITIACC

KoanuyecTBo 4acoB

Ne HaumeHnoBaHue pa3iesioB 4 TeM
w/n BpOrPAMMEI Beero Kontpoabuble | IIpakTHye
padoThbI padoThI
| I/Iccnez[OBaHI:Ie GyHKIHIA ¢ TTOMOIIBIO ” |
MIPOU3BOTHON
2 [TepBooOpa3nas u UHTETpaI 12 1
3 I'paduku TpUroHOMETPUYECKUX (PYHKIIUHA. 14 i
Tpuronomerpuuecke HepaBeHCTBA
4 WppanmonansHbie, HOKa3aTelbHbIE U 24 1
norapuMuyecKkrue HepaBeHCTBA
KommnekcHeie uncia 10 1
HarypanbHble u 1ienble yncna 10 1
Cucrembl palmOHAIBHBIX, UPPAIIMOHATEHBIX
7 MOKAa3aTeNIbHbBIX U JIOrapu(pMUIECKUX 12 1
ypaBHEHUNI
8 3amauu ¢ mapameTpaMmu 16 1
9 HOBTOPGHI/IC, 000011IeHHE, CHUCTEMATH3aIUA 16 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 136 10 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacosB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHYecKH(
padoTsbI

MHOxecTBO, Onepaluy HaJ MHOKECTBAMH
U UX CBOMCTBA

Juarpammsl Ditniepa-Benna

[IprMeHeHne TeOPETUKO-MHOKECTBEHHOTO
anmapara s peleHus 3a1ad

Panmonansusie ynciia. OOBIKHOBEHHBIE U
JECATUYHBIC TPOOH, TIPOIICHTHI,
OCCKOHEYHBIC TTEPUOIUYECKHUE TPOOH

PannonansHbIe yncna. OOBIKHOBEHHBIE U

JECATHYHBIE TPOOH, TPOLIEHTHI,
OecKOHEYHbIE IEPUOANYECKUE APOOH

[Tpumenenue apoOeit U MPOLIEHTOB AJIst
peueHus NpUKIaaHbIX 3a1a4d

[Tpumenenue apobeit U MPOIIEHTOB AJIs
petieHust IPUKJIaIHBIX 3a7a9

JlelicTBUTeNbHBIEC YKciIa. PallioHaabHEIE U
MppauMOHaJIbHbIE YUCIa

ApudmeTnueckue onepanum ¢
I[@ﬁCTBI/IT@J'IBHBIMH qucjiaMu

10

Mopynb AeiiCTBUTEIBHOTO YHUCIIA U €T
CBOMCTBA




11

[TpubnuxEHHBIE BEIYUCICHHS, TIPABUIIA
OKpPYIJICHUS, IPUKNKA U OLIEHKA
pe3yJibTaTa BBIYMCICHUN

12

OCHOBHBIE MCTOJbI pCHICHUA LEJIbIX U
IpoOHO-pallMOHATBHBIX YPABHEHUH U
HEPABEHCTB

13

14

OCHOBHBIE METO/IBI PEIICHHS IIETBIX U
JPOOHO-pallMOHANILHBIX YPaBHEHUH U
HEPABEHCTB

OCHOBHBIE METO/IbI PEIICHHS 1IETIBIX U

JTpOOHO-pallMOHANIBHBIX YPaBHEHHUH U
HEPABEHCTB

15

MHoro4JieHbI OT OJIHON TEPEMEHHOM.
Jlenenne MHOTOYJIEHA HA MHOT'OYJICH C
octaTtkoM. Teopema besy

16

MHorouieHsl ¢ 1eabMu Ko PuimeHTamu.
Teopema Buera

17
18

Pemenue cucrem IMHENHBIX YPaBHEHUN

Pemenne cucreM TMHENHBIX ypaBHEHUN

19

Marpuna CUCTEMBI IMHEHHBIX YPABHEHUM.
Onpenenurens MaTPUIIBL 2X2, €T0
F€OMETPUYECKUI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAUCHUS

20

21

Onpeaenurens MaTPUILIbL 2X2, €T0
T€OMETPHUYECKHI CMBICI U CBOMCTBA;
BBIYHCIIEHHE €0 3HAYEHUS

[IpuMeHeHne onpenenuTens s peIeHus
CUCTEMBI JINHEWHBIX YPaBHEHUN




22

Petienue npukiagHbix 3a/1a4 ¢ MOMOIIBIO
CHUCTEMBbI JINHEHHBIX YPaBHECHUI

23

24

Pemenue npukiaaHbeIX 3a7a4 ¢ TOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUN
KoHnTtposnbHas padora: "PannonanbHbie

ypaBHEHHUs U HepaBeHCTBA. CHUCTEMBI
JIMHEUHBIX ypaBHEHUI"

25

OyHKIHSI, CIOCOOBI 3aaHusI PYHKIIUU.

Bsaumno oOparnbie pynkiuu. Komnosunus

byHKIMHA

26

I'padux GpyHkmu. DneMeHTapHbIC
npeoOpazoBaHus rpaduKkoB GYHKIUI

27

28

29

OO6nacTh ornpeeseHus] U MHOXKECTBO
3HayeHuil pynkuuu. Hymu QyHkimm.
IIpomexyTKH 3HAK ITOCTOSTHCTBA

YérHble U HEUETHBIE (PYHKIIUU.
[Tepuoanueckue ¢pynkuu. [IpomexxyTku
MOHOTOHHOCTH (PyHKLIUU

MakcuMyMBbl U MUHUMYMBI (DYHKIIHH.

Haubonbiiee 1 HaumMeHblee 3HaAYUEHUE
(GYHKLUU Ha IPOMEXKYTKE

30

Jluneiinas, kBaapaTuyHas ¥ IPOOHO-
IuHeWHas GyHKuun

31

DNEeMEHTapHOE UCCIIEJOBAHNE U
MOCTpPOeHHE TPadUKOB ATUX QYHKIUI

32

DJIeMEHTapHOE HCCIIEIOBAHUE U
HOCTpOEHUE TPAPUKOB ATUX (PYHKIIHIA

33

CreneHs ¢ IICIBIM ITOKa3aTeneM. buaom




HrroTtona

CreneHsb ¢ 1IeJI6IM ITOKa3aTelIeM. buHom

34 Herorona
CrenenHas GyHKIMS C HATypalIbHBIM U

35 LEJILIM IToKa3aTeneM. EE cBoiicTBa U
rpaduk

36 Konrponsnas pabora: "Crenennas
¢dbynkmus. E€ cBoiictBa u rpaduk”

37 Apudmernueckuii KOpeHb HATypaTBHOM
CTEIIEHU U €ro CBOMCTBA

18 ApudmeTrueckuil KOpeHb HATypalbHON
CTETeHH U €r0 CBOMCTBA

39 [IpeobpazoBaHus YMCIOBBIX BHIPAKEHUH,
COJIEpXAIINX CTENIEHU U KOPHU

40 [IpeoOpa3zoBaHMs YNCTOBBIX BHIPAKECHUM,
COJIEpXKAINX CTENEHU U KOPHHU

A1 [TpeoOpazoBaHus YHCTOBBIX BHIPAKEHUH,
COJIep>KalINX CTETIEHU U KOPHU
Uppanmonansubie ypaBHeHus. OCHOBHBIE

42 METO/IbI PEIICHUS] HPPAITMOHATBHBIX
yYpaBHEHUU
Wppanronansubie ypaBHeHUs. OCHOBHBIE

43 METO/IbI PEIICHUS] HPPAITMOHATBHBIX
ypaBHEHUH
Uppanunonansusie ypaBHenusi. OCHOBHbIE

44 METO/Ibl PEIICHUS] UPPALIUOHAIBHBIX
ypaBHEHUH

45 PaBHOCHIIbHBIE IEPEXOBI B PELLIECHUN




UPPALMOHATIBHBIX YPAaBHEHUN

PaBHOCHIIbHBIE TTEPEXOIbI B PELUICHUH

46 VPpaLMOHATIbHBIX YPaBHEHUM

47 PaBHOCHIIbHBIE TTEPEXO0/Ibl B PELHICHUH
UpPpalMOHATIbHBIX YPaBHEHHM

43 PaBHOCUIIBHBIE TEPEXOABI B PELIEHUH
UPpaLMOHATIbHBIX YPaBHEHUM
CgoiicTBa 1 rpadK KOPHS N-Oi CTETICHH

49 KaK QyHKIMH 0OpaTHOW CTETICHHU C
HaTypaJIbHbIM [10Ka3aTeseM
CaoiicTBa U rpa UK KOpHS N-0¥ CTENEeHU

50 Kak QyHKIMHU 0OpaTHON CTETEHHU C
HaATYpaJIbHBIM MTOKa3aTeleM
Konrponsnas pabdora: "CoiicTBa u rpaduk

51 KOpH# N-0M cTeneHu. MppanuonaibHbie
ypaBHeHus"

5 CreneHsb ¢ pallMOHaJIbHBIM MTOKA3aTENEM U
€€ CBOMCTBA

53 CreneHsb ¢ palMOHaJIbHBIM [IOKA3aTENEM U
€€ CBOMCTBA

54 CreneHsp ¢ pallMOHaJIbHBIM [IOKA3aTENEM U
e€ CBOMCTBA

55 [ToxazarenbHast pyHKLHA, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN AT
pellIeHUs] ypaBHEHUN

57 Hcnonb3oBanue rpaduka GyHKIUN AT

pEIlIeHUs] ypaBHEHUI




[TokazaTenbHbie ypaBHeHUs1. OCHOBHBIC

58 METO/Ibl PEIICHUS NTOKA3aTEIbHBIX 1
ypaBHEHUH
[TokazarenbHble ypaBHEHUS. OCHOBHBIE

59 METO/IbI PELICHUS IT0KA3aTEIbHBIX 1
YpaBHEHUU
[ToxazarenbHble ypaBHEHHS. OCHOBHBIE

60 METO/Ibl PEIIEHNUs TOKa3aTEIbHbIX 1
ypaBHEHUH

61 KoHnTtponbHas pabora: "IlokazaTenbpHas 1
¢bynkmus. [TokazarenbHbie ypaBHeHUs"

62 Jlorapugm umncna. CpoiicTBa Jorapudma 1

63 Jlorapudwm yucna. CroiicTa norapudma 1

64 Jlorapudwm uncna. CBoiicTBa orapudma 1

65 JlecsiTuuHbIe U HaTypalibHBIE JoraprudMbl 1

66 JlecsTuuHble U HATYypalbHBIE JOrapu(MbI 1

67 [Ipeo6pa3oBanue BbIpaXeHH, CoepIKaLUX |
aorapudmbl

68 [IpeoOpazoBanue BbIpAKEHUH, COAEPIKAILIUX |
JorapupMbl

69 [Ipeo6pa3oBanue BbIpaXeHH, CoepIKaLUX |
JorapuQmbl

70 Jlorapudmuueckas ¢pyHkius, e€ cBOIiCTBa U |
rpaduk

71 Jlorapudmuueckas GpyHKIHs, €€ cBoiicTBa U 1
rpaduk

7 Hcnonp3oBanue rpaduka GyHKIHM 1715 |

penieHust ypaBHEHUI




Hcnonp3oBanue rpaduka GyHKIUN A7

73 peleHNs ypaBHEHUH
Jlorapugmuueckue ypaBHeHH. OCHOBHBIE

74 METO/bI peIIeHUs JIorapu(pMUIECKUX
ypaBHEHUH
Jlorapudgmuueckue ypaBHeHHs. OCHOBHBIE

75 METO/bI pelIeHus JJorapu(pMUUECKUX
ypaBHEHUH
Jlorapudgmuueckue ypaBHeHHs. OCHOBHBIE

76 METO/IbI pellIeHus JJorapu(pMUUECKUX
ypaBHEHUH

77 PaBHOCUIIBHBIE TEPEXO/BI B PELICHUH
JOrapu(pMHUUECKUX YpaBHEHUH

73 PaBHOCUIIBHBIE TEpEXOBI B PELIEHUH
Jgorapu(pMUYECKUX YpaBHEHUN

79 Konrtponbnas pabora: "Jlorapudmuyeckas
¢yukuus. Jlorapupmuueckue ypaBHeHuUs"

20 CuHyc, KOCUHYC, TAHT'€HC ¥ KOTAHT'€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC M KOTAHT'€HC
YHCIJIOBOTO apryMeHTa

%) ApKCcUHYC, apKKOCHHYC M apKTaHI'€HC
YHCIIOBOIO apryMeHTa

23 ApKCUHYC, apKKOCHHYC M apKTaHT€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

84 ONpeJIEJICHUE TPUTOHOMETPUYECKHUX

(GYHKIMI YUCIOBOTO apryMeHTa




Tpuronomerpudeckas OKpy>KHOCTb,

85 ONnpeeICHUE TPUTOHOMETPUUECKUX 1
(GYHKIMI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETpUYECKHUE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUIECKUE (HOPMYJITBI 1

90 [Ipeobpa3oBanre TPUTOHOMETPUIECKUX |
BBIPaXCHUM

91 [Ipeo6pa3oBaHre TPUTOHOMETPUIECKUX 1
BBIPAKECHUN

9 [TpeobpazoBaHre TPUTOHOMETPUIECKUX I
BBIPAKEHUI

93 [Ipeobpa3oBanre TPUTOHOMETPUUECKUX |
BBIPAaXECHUM

94 Pelrenne TpUroHOMETPUUECKUX YPABHEHUN 1

95 PelreHne TpUroHOMETPUUECKUX YPABHEHUN 1

96 Pemenne TpuroHoMeTpuueCKUX ypaBHEHHUM 1

97 Peienue TpuroHoMeTpUUECKUX ypaBHEHUN 1

98 Pemenue TpuroHoMeTpuUECKUX ypaBHEHHUM 1

99 Pemenue TpUroHoOMeTpUUECKUX YpaBHEHUN 1

100 Pelienue TpUroHOMETPUYECKUX YPABHEHHI 1
KonrtponsHas pabora:

101 "TpUrOHOMETPUUECKHUE BBIPAXKEHUS U 1
TPUTOHOMETPUUYECKUE YPABHEHUS"

102 [TocnenoBaTeabHOCTH, CIIOCOOBI 331aHUS 1

nocJjexoBarenbHocTe. MeTon




MaTeMaTUYECKON MHAYKIUH

MOHOTOHHEIE U OIrpaHUYCHHBIC

103 nocyenoBarenbHocTH. ctopus ananmza
OECKOHEYHO MaJIbIX

104 Apudmerraeckast Iporpeccus

105 I'eomeTrpuueckas nporpeccus

106 beckoneuyHo yObIBaromiasi reoMeTpuuecKas
porpeccus

107 CyMMma OecKOHEYHO yObIBaroIIei
FeOMETPHUECKOI MpOorpeccuu

108 JIMHEWHBIN U SKCTIOHEHIMATIbHBINA POCT.
Yucno e. DopMya CI0KHBIX TPOLIEHTOB

109 JIMHEWHBIN ¥ SKCTIOHEHIMATIBLHBINA POCT.

110

Yuciio e. (DopMyJIa CJIOKHBIX ITPOLICHTOB

Hcnonbs3oBanue mporpeccuu s peiieHus
pealbHBIX 33724 MPUKIATHOTO XapaKTepa

111

112

KonTponbhast padora:
"[TocnenoBatenbHOCTH U Mporpeccun”

HenpepbiBHbIE PYHKIIUN U UX CBOWCTBA

113

Touka pa3pbiBa. ACUMITOTHI rpaduKOB
byHKIMMA

114

115

CpoiicTBa (DyHKIMI HETIPEPHIBHBIX HA
OTpE3Ke
CpoiicTBa (DyHKIMH HETIPEPHIBHBIX HA
OTpe3Ke

116

MeTto1 HHTEpBAJIOB IJI PELICHUS
HEPABEHCTB




MCTOII HHTCPBAJIOB JJIA pCUHICHUA

117
HEPABEHCTB

118 MeTto MHTEpPBAJIOB JUIsl PEIIEHUS
HEPABEHCTB

119 [IprMeHeHre CBOMCTB HEMPEPBIBHBIX
byHKIMI 11 pelieHus 3a1au

120 [IpuMeHeHne CBOWCTB HENPEPBHIBHBIX
bYHKIMH U1 pelieHus 3a1aq

121 [lepBas u BTOpas npou3BOIHBIE PYHKIUU

122 Omnpenenenue, TeOMETPUIECKUI CMBICI
MPOU3BOTHOMN

123 Omnpenenenne, GU3NISCKUN CMBICIT
MIPOU3BOJTHOMN

124 YpaBHeHHEe KacaTeabHOU K rpaduky
byHKIUN

125 YpaBHeHHe KacaTeabHOU K rpaduKy
byHKIIMN

126 [TpousBoHbIE AIIEMEHTAPHBIX QYHKIUH

127 [Ipou3BoiHBIE HNIEMEHTAPHBIX (HYHKLIUH

128 [IpousBoHast CyMMBbI, IPOU3BEACHHUS,
YaCTHOTO ¥ KOMITO3HMIINU (PYHKIUH

129 [IponsBoHas CyMMBI, IPOU3BEACHHUS,
YaCTHOTO ¥ KOMITO3HUIINU (PYHKIIUH

130 [IpousBoHas CyMMbI, IPOU3BEACHHUS,
YaCTHOTO ¥ KOMIO3ULIUH (PYHKITHI

131 KonTtponbsnas padora: "IIpousBoanas"

132 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS




3HaHui: "YpaBHeHus"

[ToBTOpEHME, 0000IICHNE, CHCTEMATH3AITUS

133 - 1
3HaHui: "OyHkun"
134 Hrorosast kKoHTpoOIbHAs paboTa 1 1
135 Hrorosas KoHTpOIbHAS paboTa 1 1
136 HOBTOP@HI/IG, 0000111eHIe, CUCTEMAaTU3AIIHS |
3HaHUU
OBLIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME




11 KITIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacos

Bcero

KonTpoabHbie
padoThI

IIpakTHyeckm¢
padoTsbI

[IpumeneHnre npou3BOAHOM K
UCCIIeIOBaHUIO (PYHKIIHH Ha
MOHOTOHHOCTBH U SKCTPECMYMBI

[IpumeneHnne TpoOU3BOJHON K

UCCIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb ¥ DKCTPEMYMBbI

[IpuMeHeHne Mpou3BOIHON K
WCCIICTIOBAHUIO (DYHKITHH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpuMeHeHne Mpou3BOJHON K
HCCIe0BaHUIO (QYHKIIMM HA
MOHOTOHHOCTB U 3KCTPEMYMBI
IIpuMeHeHne NpoU3BOJHON K
HCCIe0BaHUIO (QYHKIMI HA
MOHOTOHHOCTB U 3KCTPEMYMBI
[IprmeneHne npou3BOAHOM K
uccleIoBaHuIo PyHKIMHA Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

Haxoxnenne HanOoJIbIIETO U

HAaMMEHBIIETO 3HAYCHUS HENPEPBIBHOU

(GYHKINU Ha OTpE3Ke

Haxoxnenne HanOoIbIIIETO 1




HAaUMEHBIIIErO 3HAYEHUS HETIPEPHIBHOM
(GYHKLINU Ha OTpe3Ke

Haxoxnenne HanOoJIbIIIETO U
HaWMEHBILIETO 3HAYCHUS HEMPEPHIBHOM
(bYHKINU Ha OTpE3Ke

10

11

Haxoxnenune HanbospIIero u
HaMMEHBIIETO 3HAUCHUS HEIIPEPHIBHOM
(GYHKINU Ha OTpE3Ke

HaXO)K,I[CHI/IC HauOOJIBIIErO U

HAUMEHBIIIETO 3HAYEHUS HETIPEPHIBHOM
(GyHKIIUU Ha OTpe3Ke

12

Haxoxneune HanOoIbIIETO U
HaWMEHBIIIETO 3HAYCHUS HEIPEPHIBHOM
(GYHKIIUU Ha OTpe3Ke

13

[IpuMeHeHne MpOU3BOAHON IS
HAXO0X/IEHUsl HAaWIy4Ilero peuieHus B
MIPUKIIATHBIX 3a7auax

14

15

[IpumeneHne TPOU3BOJHOMN IS
HaXO0XJAECHUS HAWTYUYLIEro PEIICHHS B
MPUKIAJHBIX 3a/1a49axX

[Ipumenenne nporu3BOIHOM ISt
OIIPENEIICHUSI CKOPOCTU U YCKOPEHHUS
mpolecca, 3aIaHHoro GopMyIIoi WiIH
rpaduxkomM

16

[Ipumenenne nporu3BOIHOM ISt
ONpEeEICHUS] CKOPOCTU U YCKOPEHUS
npoiiecca, 3alaHHOro GOpMYIIOi UK
rpaduKoM




17 Kommnozumus GpyHKImii

18 Kommozurus ¢hyHKimii

19 Komnozumms GyHKImii

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPAMHATHOU INIOCKOCTH

)1 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJAMHATHOU INIOCKOCTH

2 KonTponbHas pabota: "UccnenoBanue
(GYHKIUH C TOMOIIBIO TPOU3BOTHON"

T ITepBooOpazHasi, 0CHOBHOE CBOWCTBO
IepBOOOPA3HBIX

24 IlepBooOpasHble y1eMEHTapHbBIX (QYHKIHH.
IIpaBuia HaX0XJEHUs IEPBOOOPA3HBIX

)5 [TepBoOOpa3HbIC JIEMEHTAPHBIX (PYHKITHIA.
[IpaBuiia Hax0Xk/1eHUs IEPBOOOPA3HBIX

26 WNurerpan. I'eomeTpruueCcKuii CMBICI
MHTETpasa

7 Brruucnienue onpenenéHHOro HHTErpana
o popmyne HproTona-JleliOHuma

)3 Brruucnenue onpenenéHHOro HHTerpaia
no ¢opmyne Hetorona-Jleiitbnumna

29 [TpuMeHeHHe UHTEerpasia sl HaX 0K ICHHS
ionaied IIocKux Guryp

30 [TpuMeHeHHe MHTErpaia s HaXOXKACHHUS
00BbEMOB r€OMETPUYECKUX TeI

31 [Ipumeps pemiennit AudepeHnanbHbIX

YpaBHEHUU




[Tpumeps! pemenuii quddepeHnmrarbHbIX

32 .
ypaBHEHUH
MaremaTnyecKkoe MOJIEIIUPOBAHUE

33 peanbHBIX MPOLIECCOB C MTOMOIIIBIO
mudQepeHIranbHbIX YpaBHEHUH

34 Kontponbnas padora: "IlepBooOpasnas u
uHrerpan"”

35 Tpuronomerpuueckue GyHKIUH, UX
CBOMWCTBA U rpaduKu

36 Tpuronomerpuueckue QpyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuueckue GpyHKIUH, UX
CBOMWCTBA U rpaduKu

18 Tpuronomerpuueckue QpyHKINH, UX
CBOWCTBA U rpaduKu

39 Tpuronomerpuueckue GpyHKINH, UX
CBOWCTBA U TpapuKu
OT10op KOpHEH TPUTOHOMETPUUECKUX

40 YPaBHEHUH C IIOMOLIBIO
TPUTOHOMETPHUECKOH OKPYKHOCTH
OT10op KOpHEH TPUTOHOMETPUUYECKUX

41 YPaBHEHUH C IIOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUIECKUX

42 YPaBHEHUI C IOMOLIBIO
TPUTOHOMETPUUECKOIN OKPYKHOCTH

43 OT160p KOpHEHN TPUTOHOMETPUUECKUX

YPaBHEHUH € TOMOUIBIO




TPUTOHOMETPHUUECKOIN OKPYKHOCTH

Pemenue TpuroHoMeTpUYECKUX

44
HEPaBEHCTB

45 Pemenuie TpUroHOMeTpUYECKUX
HEPAaBEHCTB

46 Petienue TpuroHomMeTpuUeCKNX
HEPaBEHCTB

47 Pemennie TpUroHOMETpUUYECKUX
HEPaBEHCTB
Kontponbnas padora: "I'paduku

48 TPUTOHOMETPHUECKUX (PYHKITHIHA.
Tpuronomerpudeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeJIbHBIX HEPABCHCTB

50 OCHOBHBIE METO/IBI pEIICHUS
MOKa3aTeIbHBIX HEPABCHCTB

51 OCHOBHBIE METOBI PEIICHUS
MOKAa3aTeTbHBIX HEPABEHCTB

5 OCHOBHBIE METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABCHCTB

53 OCHOBHBIE METOBI PEIICHUS
norapu(MUIECKIX HEPABEHCTB

54 OCHOBHBIE METO/IbI pELICHUS
norapu(pMHUUECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PELICHUS
nmorapu(MUIECKIX HEPABEHCTB

56 OCHOBHBIE METO/IbI pELICHUS

norapu(MUIECKIX HEPABEHCTB




OcHOBHBIE MCTOABI pCHICHUA

> UppalMOHATILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHHS
UppanvoHaIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/1bI PELLICHUS
UppalMOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHHS
UppalMOHAIBHBIX HEPABEHCTB
61 I'paduueckue METOIBI peLICHHUS
MpPpaMOHATBLHBIX YPaBHECHUN
& I'paduueckue MeTo bl peLIeHus
UppalMOHATIBHBIX YPaBHEHUN
63 I'paduueckue METOIBI peIICHUS
IIOKa3aTeJIbHBIX YPAaBHEHUU
64 I'paduueckue METOIBI pEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peLIeHus
Jorapu(pMHUUECKUX YpaBHEHUH
66 I'paduueckue METOIBI pEIICHUS
norapu(pMUIECKIX HEPABEHCTB
67 I'paduueckue MeTo B! peLIeHus
norapu(MUIECKIX HEPABEHCTB
I'paduueckue MeTObI peLICHUS
68 MOKa3aTeIbHbIX U JIOrapu(pMHUUECKUX
ypaBHEHUN
I'padrueckue MeTOIBI peIICHNUS
69 MOKa3aTeIbHbIX U JIOrapu(pMHUUECKUX

ypaBHEHUN




70

I'padmyeckue MeToabl perieHus
MOKa3aTeIbHBIX U JIOTapUPMHUUECKUX
HEPaBEHCTB

71

I'padmyeckue MeToAbl perieHus
MOKA3aTENbHBIX U JIOTApUPMUIECKUX
HEPABCHCTB

72

73

KontponbHas pabora: "HppanroHaabHbIe,
MOKa3aTelbHbIE U JJorapupMUUecKue
HepaBeHcTBa"

KommuiekcHble uncna. Anredpanyeckas u

TpUrOHOMETpHUEcKas (hOPMBI 3aITUCH
KOMIUIEKCHOTO YHclia

74

KommuiekcHble uncna. Anredpanyeckas u
TpUTOHOMETpHUEcKas (POPMBI 3aITUCH
KOMIUIEKCHOTO YHclia

75

Apudmerrueckre oneparuu ¢
KOMIINIEKCHBIMHU YK CJIaMU

76

77

ApubmeTndeckre oneparuu c
KOMILJIEKCHBIMU YUCJIaMHU

I/I306pa>I<eHHe KOMIIJICKCHBIX YHCCJI Ha
KOOp,[[HH&THOfI INJIOCKOCTH

78

N3006paxeHre KOMIJIEKCHBIX YHCeN Ha
KOOPAWHATHOW INIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOTO YHCIIa

80

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOTO YKCJIa

81

HpI/IMCHeHI/Ie KOMIIJICKCHBIX YUCCII AJIA




penieHus (GU3NIECKUX U TEOMETPHUSCKUX
3aza4

Konrpomnbnas padora: "KomrmiekcHbie

82 |
qucia

83 HarypanbHble 1 1ienplie uncia

84 HarypanbHble u nienble yncia

85 [IpumeHeHre TPU3HAKOB JIETUMOCTH
LEJBIX YUCEeIl

26 [IpumeHeHre NpU3HAKOB JIETUMOCTH
LEeJBIX YUCEIl

87 [IpyuMmeHeHre NpU3HAKOB JIETMMOCTH
uensix yucen: HOJl u HOK

28 [IpumeHeHne NpU3HAKOB IETUMOCTH
nensix uncen: HOJL u HOK

%9 [IpuMmeHeHre NpU3HAKOB JIETMMOCTH
LENbIX YUCeI: OCTaTKU MO0 MOAYIIO

90 [IpumeHeHre NpU3HAKOB JIETMMOCTH
LeJIBIX YUCEII: OCTaTKU M0 MOAYJIIO
IIpuMmeHeHre NpU3HAKOB IETMMOCTH

91 LENbIX YUCell: anroput™ EBknuna ans
pEelIeHUs 337124 B LEIbIX YUCIIaX

9 KonrpomnsHas pabdora: "Teopus nenbix
gucen"
Cucrema 1 COBOKYITHOCTb YPAaBHEHHMI.

93 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEICTBUS

94 Cucrema ¥ COBOKYITHOCTb YPABHEHHH.

PaBHOCHIBHBIE CHCTEMBI M CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOBI PEIIEHUS CUCTEM U
COBOKYITHOCTEH pallMOHAJIBHBIX YPAaBHEHUN

OCHOBHBIE METObI PELICHUS CUCTEM U
96 COBOKYITHOCTEH UPpAIIMOHATBHBIX
ypaBHEHUH

OCHOBHBIE METO/IbI PELICHUSI CUCTEM U
97 COBOKYITHOCTEH MTOKa3aTeIbHbIX
ypaBHEHUH

OcHOBHBIE MCTOABI pCHICHUSA CUCTEM U
98 COBOKYIHOCTEM MOKa3aTEIbHBIX
YpaBHEHUH

OCHOBHBIE METO/Ibl PELLICHUS CUCTEM U
99 COBOKYITHOCTEH JTIorapu(pMHUIECKUX
YpaBHEHUH

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
100 COBOKYITHOCTEH JIOrapu(pMuIecKux
YpaBHEHUI

[IpuMeHeHne cucTeM K pelIeHUI0
MaTeMaTHYECKUX 3a7ad U 3a1a4 U3

101 pa3UYHbIX 00JIacTe HAYKH U peallbHOU
KU3HU, MHTEpIpEeTaLys 10Ty YEHHbIX
pE3yJIbTaTOB

IIpuMeHeHne CUCTEM K PELICHUIO
MaTeMaTHYECKUX 3a7ad U 3a1a4 13

102 pa3NIUYHbIX 00JIacTe HAYKH U peallbHOU
KU3HU, MHTEpIpETaL|s 10TyYEHHbIX
pE3yJIbTaTOB




[IpuMeHeHrEe HEPABEHCTB K PEILIEHUIO
MaTeMaTHUYeCKUX 3aJay 1 3aJa4 u3

103 pa3IMYHBIX 00JIaCTEl HAYKH U peallbHOM
KU3HU, MHTEPIPETAIHs TOTyYeHHBIX
pe3yNIbTaToB
KonTponbnas padota: "Cucremsr

104 paloHaIbHbBIX, HPPALUOHATIBHBIX
MOKAa3aTeNbHBIX U JTOrapu(hMUIECKUX
ypaBHeHUI"

105 PannoHanpHbIE ypaBHEHHUS € TapaMeTpamMu

106 PanmonansHbie HEpaBeHCTBA C
napameTpamu

107 PanmonaneHbie CUCTEMBI C TapaMeTpaMu

108 WppanmonansHele ypaBHEHUS,
HEpaBEHCTBA C apaMeTpaMu

109 HppaumoHanpHble CUCTEMBI C

napameTpamu

110

[loka3zaTenbHbIE ypaBHEHUS, HEPABEHCTBA C
rapameTpamu

111

112

[TokazarenbHbIE CUCTEMBI C TapaMeTpamMu

Jlorapugmuueckue ypaBHEHHUs,
HEpPaBEHCTBA C MapaMeTpaMu

113

114

Jlorapudmuueckre cuCTEMBI €
napameTpamMmu

Tpuronomerpudeckue ypaBHEHHUs €
napameTpamu

115

Tpuronomerpuiecke HepaBeHCTBa C
napameTpamu




116 TpuronomeTpuyeCcKre CUCTEMBI C
napaMeTpamu

[TocTpoeHue u uccnenoBaHue
117 MaTEMaTHYECKUX MOJENIEH peaJbHbIX
CUTYALM C IIOMOILBI YPABHEHUI C

napameTpamu

ITocTpoeHue u nccnenoBanue
118 MAaTE€MaTHYECKUX MOJEJIEH peanbHbIX
CUTYAIM C IIOMOIIBI CUCTEM YPAaBHEHUI

C rapaMeTpaMu

ITocTpoeHue u nccnenoBanue
119 MaTEMaTUYECKUX MOJEINIEH peaJbHbIX
CUTYAaIU C IOMOIIBI CUCTEM YPAaBHEHUI

C mapaMeTpaMu

KonrponsHas pabora: "3agauu c

120 .
napameTpamu

121 [ToBTOpenue, 0600IEHHE,
cUCTeMaTu3auus 3HaHui: "YpaBHeHus"

122 [ToBTOpenwue, 0600IIEHNE,
cucTeMaru3auus 3HaHui: "YpaBHeHus"

[ToBTOpenue, 06001IIEHHE,
123 CUCTEMAaTH3alus 3HaHUMU: "Y paBHEHUS.
Cucremsl ypaBHeHHI"

124 [ToBTOpenwue, 06001IIEHHE,
cucreMarn3auus 3HaHui: "HepaBeHncrtsa"

125 [ToBTOpenme, 0600ICHNE,
cucrtemaTuzaius 3Hanui: "HepaBencrsa"

126 [ToBTOpenue, 06001IIEHHE,




cuctemaTtuzanus 3uanuii: "HepaBenctsa"

[ToBTOpenwue, 0600IICHNE,

127 cucreMaru3auus 3HaHui: "lIponsBoanas u 1
e€ npumeHeHue"
[ToBTOpeHme, 0600MICHHE,
128 cuctematuzanus 3HaHuii: "[IpousBoaHas u 1
e€ nmpuMeHeHue"
[ToBTOpEHME, 0000IICHHE,
129 cuctematuzanus 3HaHuii: "[IpousBoaHas u 1
e€ nmpuMeHeHue"
[ToBTOpenwue, 0600IICHNE,
130 cucreMaru3auus 3HaHui: "VHTerpan u ero 1
npuMeHeHue"
131 [ToBTOpenwue, 0600IIEHME, |
cucTeMaTtu3anus 3Hanuii: "OyHkuun"
132 [ToBTOpenue, 06001IEHHE, |
cucTeMaTtu3anus 3Hanuii: "Oynkuun"
133 [ToBTOpenwue, 0600mIeHHE, !
cucTeMaTtu3anus 3Hanuii: "OyHkuun"
134 Wrorosas koHTpoJsibHAs paboTa 1 1
135 HToroBast KOHTpOJIbHAs paboTa 1 1
136 [ToBTOpenwue, 0600IIECHNE, |
cHCTEMAaTH3aIns 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YHEHUKA

* Maremartuka. Anredpa v Hadajla MaTeMaTUYeCKOro aHanuza, 10 kiacc/
Mep3nsak A.I'., Homuposckuii [I.A., ITomsskoB B.M.; nox pepakuuei
[Tononbckoro B.E., O0miecTBO ¢ OrpaHUuE€HHON OTBETCTBEHHOCTHIO
Nznarensckuii ieHTp « BEHTAHA-T'PA®»; Akiinoneproe 0011ecTBO
«M3natenbctBo «IIpocBenieHune»

* MaTemaruka. Anrebpa ¥ Hadajla MaTeMaTUIeCKOTo aHanu3a, 11 kmacc/
Mep3znsik A.I'., Homuposckuii [[.A., [TosasikoB B.M.; moa peagakiueit
[Togonwsckoro B.E., OGmiecTBO ¢ OrpaHMue€HHON OTBETCTBEHHOCTHIO
Nznarensckuii ieHTp « BEHTAHA-T'PA®y; Akiinoneproe 0011ecTBO
«3narensctBO «lIpocBemenuey»

Anre6pa u Hauana MaTeMaTuyeckoro ananuza. 10 kiacc. YriyOneHHbIH ypOBEHb

A.I''MopakoBu4
AnreOpa u Havasia MaTeMaTuyeckoro ananusa. 11 kimacc. YrinyOneHHbli ypOBEHb

A.I''MopakoBuu

METOANYECKUE MATEPUAJIBI JIUIS1 YUUTEJIA
Metonunueckoe nocodue-E.B.bynko, A.I'.Mep3nsak. AnreOpa u Hadana
MaTeMatuyeckoro ananusa. 10 kiacc. YriryOneHHbIH ypPOBEHbD.
Meroaunueckoe nocodue-E.B.bynko, A.I'.Mep3nsak. AnreOpa u Hadana

MaTeMaTh4yecKoro ananuza. 11 kmacc. YrinyOneHHbI ypOBEHb.



Metoauueckoe nocobue-A.I'. MopakoBuy. AnreOpa 1 Hayajla MaTEMaTHYECKOTO
aHanu3a. 10 knacc. YrimyOJieHHbINA YPOBEHb.
Mertoanueckoe nocodue-A.I'. MopakoBud. Anredpa u Hadajia MaTeMaTUYeCKOTO

aHanu3a. 11 knacc. YrimyOsieHHbIH YPOBEHb.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETU
UHTEPHET
https://ege.sdamgia.ru

https://fipi.ru



ITokymMeHT yTBep>xJjeH rpoctou ST pykoBoauTesist
YupexaeHud
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