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HOACHUTEJIBHASA 3AIINCKA

VYyebHblli Kypc «Anrebpa U Hayaja MaTeMaTHUYECKOrO aHaIM3a» SBISETCS
OJIHUM M3 Haubojee 3HAYUMBIX B IMpOTrpaMMe CpeAHero oOuiero oOpa3oBaHMs,
MOCKOJIbKY, C OJHOM CTOpPOHBI, OH OOECIEYMBAET MHCTPYMEHTAIbHYIO 0azy s
M3YYEHHS BCEX €CTECTBEHHO-HAYUHBIX KYPCOB, a C JIPYroil CTOPOHBI, (pOopMUpyET
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE 00yJarouuxcsi Ha ypOBHE, HEOOXOAMMOM
JUTsl OCBOEHUSI MH(OPMATUKU, OOIIECTBO3HAHMSI, UCTOPHUH, CIOBECHOCTH U APYTHUX
IUCIUIUIMH. B pamkax paHHOro y4eOHOro Kypca oOydaromiudecs OBJIAJEBaOT
YHUBEPCATbHBIM SI3BIKOM COBPEMEHHON HAayKH, KOTOpas (QOpMyIupyeT CBOH
JOCTHKEHHS B MaTeMaTH4eCcKon hopme.

VY4eOHbIil Kypc anreOpbl U Hauajdl MaTEeMaTHUYECKOTO aHaJIW3a 3aKJajJblBacT
OCHOBY Ul YCIICIIHOTO OBJIAJEHUS 3aKOHaMH (PU3MKH, XUMUH, OHOJIOTHUH,
MMOHUMAaHUSI OCHOBHBIX TEHACHIIMI pa3BUTHS IKOHOMHUKHU U OOLIECTBEHHOM KU3HH,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX LU(PPOBBIX MU KOMIIBIOTEPHBIX
TE€XHOJIOTUAX, YBEPEHHO HCIIOJIb30BaTh UX JUIS JalbHEHIIEro oOpa3oBaHUS U B
IOBCEIHEBHOM kM3HU. B TO ke BpeMsi oBinajeHuEe abCTPaKkTHBIMU U JIOTHYECKU
CTPOTMMHU KOHCTPYKIUSMHU ajreOpbl M MaTeMaTH4YEeCKOro aHajliu3a pa3BUBAeT
YMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKA3bIBaTh
YTBEPKJICHHS C MTOMOILBIO MHAYKLIHH U PACCYX AATh IE€TyKTUBHO, HCIOJIb30BAThH
00001IeHNe W KOHKPETU3allMl0, abCTparupoBaHME U aHAJOrHIo, (Gopmupyer
KpEaTUBHOE U KPUTUYECKOE MBILUICHHE.

B xone msyuenus yuyeOHOro kypca «Anredpa M Hayajga MaTeMaTUYECKOIO
aHaiu3a» 00ydYarouuecs MOJy4YaloT HOBBIM OMBIT PENICHUS MPUKIATHBIX 3ajad,
CaMOCTOSTEJIBHOTO MOCTPOEHUSI MAaT€MATHYECKUX MOJENICH PEaJIbHBIX CUTYaIlHM,
MHTEPHpPETAllMd  TOJYYEHHBIX  pPEIIEHUM, 3HAKOMSITCS C  IpUMEPAMHU
MaTeMaTUYECKUX 3aKOHOMEpPHOCTEM B IIPUPOJE, HAyKE U HCKYCCTBE, C
BBIJAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMA M KX aBTOPAMH.

VY4eOHbIil Kypc oOjazaeT 3HAYUTENIbHBIM BOCIHUTATENbHBIM MOTEHLUAIOM,
KOTOPBIM peaJin3yeTcss Kak uepe3 YueOHbIH Marepual, CIOCOOCTBYIOIIUMA
(GOpMHPOBAHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK W uepe3 crneuudpuky ydeOHOU
NEeATEeIbHOCTH, TpeOyromed MpOAODKUTEIbHOW  KOHIIEHTpAllMd BHUMAaHMS,
CaMOCTOSTENIbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 33 IOJyYECHHBIN
pe3yabTar.

B ocHoBe meronuku oOydeHHs] ainredpe W HayajllaM MaTeMaTU4YecKOro
aHaIM3a JIeKUT AeSTEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType ydeOHOro kypca «AnreOpa M Hayajla MaTeMaTHYECKOTO
aHaAJIM3a» BBIJECJIEHBI CIEAYIOIIUE CONEPKATEIBHO-METOANUECKUE JTUHUM: «Hucna
Y BbIUHCIICHUD», «DyHKIIMK U Tpadukny», « YpaBHEHUS U HEpaBeHCTBa», «Hauamna
MaTeMaTU4YECKOro aHain3a», «MHOXKecTBa U Joruka». Bce oCHOBHBIE



COJIEP’KAaTEIbHO-METOIUYECKNE JIMHUM M3y4aloTCid Ha MPOTSHKEHUU JBYX JIET
oOydeHHs1 Ha ypOBHE CpEIHEro oO0IIero oOpa3oBaHUs, ECTECTBEHHO JOTIOHSI
ApyT Ipyra W MOCTEIICHHO HACHIIIAsICh HOBHIMH TeMaMH M pas3jeiaMu. JlaHHBIH
yu4eOHBIH KypC SIBISICTCS HMHTETPATUBHBIM, TIIOCKOJBKY OOBEIUHSET B cebde
COJIep’)KaHWE HECKOJbKMX MAaTeMaTH4YeCKHX IUCIUIUIMH, TakKuX Kak anreopa,
TPUTOHOMETpPHSI, MaTEeMaTUUYECKHI aHaIu3, TEOPUs MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. [lo mepe Toro kak oOydwaromiuecst OBIaJeBalOT BcE Ooiee
IMIMPOKUM MATEMaTUICCKUM aImapaToM, Y HUX TOCJIEI0BATEIbHO (POPMUPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTH MAaTEeMaTHUYECKyl0 MOJIEelb PEabHOM
CUTYallu, IPUMEHSATh 3HAHUS, TIOJyYeHHbIC MIPU U3yYEHUN Y4eOHOTO Kypca, AJis
pEIICHUsI CaMOCTOSITENIFHO C(HOPMYTMPOBAHHONW MaTEeMaTUYECKOM 3a/1adn, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYeCcKass JUHUS «Uuclia U BBIYUCICHUS» 3aBepLIacT
(opMuUpOBaHNE HABBIKOB UCIOJIb30BAaHUS AEHCTBUTEIBHBIX YHUCEI, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOTO 0011ero odpazoanusa. Ha ypoBHe cpegHero ooOiero
oOpa3zoBaHusi oco0oe BHHMMaHWE yjaendercs (OPMUPOBAHHIO  HABBIKOB
palOHaIbHBIX BBIYMCICHUM, BKIIOYAIOIMIMX B C€0sl HCIIOJIb30BAHUE Pa3IMUYHbBIX
¢opM 3amucu 4yucia, YMEHUE JellaTh NPUKHUAKY, BBIIOJIHATh HPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHMCIIOBBIE BBIpAKEHUS, pabOTaTh C MaTeMaTHUYECKUMHU
KOHCTAaHTaMH. 3HAKOMbIE€ OOYyYaIOIIMMCSI MHOXECTBA HATYpalbHBIX, IICIbIX,
palioHaJbHBIX W JEHCTBUTENBHBIX  YHCET  JOMOJHSAIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4YHCell. B KaxJoM U3 3THUX MHOXECTB paccMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puueckue 3aJayd U OIlepaluu: JAejIeHUEe Halelo,
OTIEpUPOBAaHUE OCTAaTKaMW Ha MHOXKECTBE IIEJIBIX YHCEN, OCOOBIe CBOICTBa
paIoHaIbHBIX ¥ UPPAIMOHATBHBIX YHCEN, apu(pMETUYECKHEe OTepalnu, a TaKkKe
M3BIICUCHUE KOPHS HATYpaJbHOM CTEMEHM Ha MHOXKECTBE KOMIUIEKCHBIX YHCE].
bnarogapss mocienoBaTebHOMY pacCIIMPEHUIO Kpyra HCIOJIb3YEMbIX YHCENT U
3HaKOMCTBY C BO3MOKHOCTSIMM UX NPHUMEHEHUS JJIsl PEIICHUs Pa3IM4HbIX 3a]ad
dopMupyeTcsi mpeaCcTaBICHUE O €IWHCTBE MAaTEeMAaTHKH KaK HAyKd M €€ poiiu B
MOCTPOCHUN MOJIENIEH peasbHOr0 MHpa, IMUPOKO HCIHOIB3YIOTCS 0000I1IeHue u
KOHKpETH3aIusl.

Jluaust «YpaBHEHHS U HEPABEHCTBA» pPEATU3YETCs Ha MPOTSHKEHUH BCETO
oOyueHHusi Ha YPOBHE CpEAHEro oOIero oOpa3oBaHMs, IMOCKOJIBKY B KaXKIOM
pasnene IIporpaMMbl NpeaycCMOTPEHO pelIeHHWEe COOTBETCTBYIOIIMX 3aaad. B
pe3ynbTaTe OOydaromuecss OBJIAAEBAIOT PA3IMYHBIMH  METOJaMH  PEIICHHUS
palioHaJbHBIX, HPPAIMOHATBHBIX, TIOKA3aTENbHBIX, JIOTAPUPMUUIECKUX |
TPUTOHOMETPUUYECKUX ypAaBHEHUH, HEPABEHCTB W CHUCTEM, a TakXke 3ajad,
cojepkaux mapameTpbl. llomyuyeHHbIE yMEHHUS IIUPOKO HCIONB3YIOTCA TMpU
UCCIIeIOBaHUH (YHKIMI C MOMOIIBI0 TPOU3BOAHOMN, IPH PEUICHUH TMPHUKIATHBIX



3aJa4 U 3a7a4 Ha HaXOXKJIEHUE HauOOJBIINX U HAMMEHbIINX 3HAaYEHUI (PyHKIUU.
JanHas comepkarenbHas JIMHUS BKIIOYAET B ce0s Takke (popMHpOBaHHE YMEHHI
BBIMOJHATH  pacu€rel 1o  QopmyiaMm, MpeoOpa3oBaHMs  palUOHAJIbHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKKE BBIPaKCHMUI,
cCoJiepKalIiuX CTerneHu M Jjorapudmel. braromaps u3ydeHHI0 anredpandeckoro
Marepuana MNpPOUCXOOUT  JalbHEHIIee pa3BUTUE  AITOPUTMHYECKOTO U
abCTPaKTHOrO MBINUIEHHUS OOydaroluxcs, (GOpPMUPYIOTCS HaBBIKM JE€TyKTUBHBIX
paccyxaeHuid, pabOTl C  CHUMBOJIBHBIMM  (OpMaMu,  IPEACTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEHl B BHJE PAaBEHCTB M HEpaBEHCTB. AnreOpa
npeniaraeT A(QQEKTUBHbIE MHCTPYMEHTBHI [UIsl PEIHICHHS MPaKTHUYECKHX U
€CTECTBEHHO-HAYYHBIX 3a]1a4, HaIJISITHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KakK
A3BIKA HAYKH.

CopepxarenpHo-MeToMyeckass JUHUS «DyHKIUU U TIpaduKu» TECHO
HEepeIIeTaeTCd ¢ APYTMMH JIMHUSAMHU y4e€OHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICIIE 33JJa€T MOCJIEI0BATEIbHOCTh U3yUeHUsl MaTepuaina. M3yueHrue cTeneHHou,
MOKa3aTebHOM, JOrapu(pMUUIECKON U TPUTOHOMETPUUYECKUX (PYHKIUI, UX CBOWCTB
U rpaduKoB, UCHOIb30BaHUE (DYHKUMN JUIS pelIeHUs 3ajad U3 JpYruX y4eOHbIX
IPEIMETOB U PEAIBHON KU3HHU TECHO CBSA3aHO KaK ¢ MAaTEMaTUYECKUM aHAIU30M,
TaK U C pEIICHHEM ypaBHEHUN U HepaBeHCTB. llpu sToM Oomblioe BHUMaHHUE
yaensercss (pOpMUPOBAHUIO YMEHHMS BbIpakaTb (POPMYyJIaMH 3aBUCUMOCTH MEX]Y
pa3IMYHBIMK BEJIMYMHAMU, MCCIENIOBATh MOJyYeHHbIE (YHKIMH, CTPOUTh HX
rpaduku. Matepuan 3Toi cozepKaTeIbHON JTMHUM HAIleJIEeH HA Pa3BUTHE YMEHHIA
Y HABBIKOB, II03BOJSIIOIIMX BBIPAXKaTh 3aBHCHUMOCTH MEXAY BEIMYMHAMHU B
paznuyHOil (hopme: aHaTUTUYECKOH, rpaduueckoil u cioBecHoil. Ero usydenue
CIIOCOOCTBYET Ppa3BUTHIO  AJITOPUTMUYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEHNIO M KOHKPETU3AIINH, UCTI0JIb30BAHUIO aHAJIOT .

CopnepxarenpHas JmHHA «Hadama mareMaTH4eCKOro aHalv3a» I03BOJIAET
CYILLIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTHYECKUX, TaK M MPUKIAIHBIX 3a7ad,
JOCTYMHBIX OOYyYaIOIIUMCS, TaK KaK y HHUX TOSBISETCS BO3MOXHOCTb CTPOUTDH
rpa@uKy  CIOXHBIX (DYHKIMM, ONpeAeNnsTh WX HauOOJIbIIME W HAWUMEHBIIHE
3HAYEHHUS, BBIYUCIATH IUIOMAAN (GUTYp U OOBEMBI Tell, HAXOIUTh CKOPOCTH H
yCKOpeHHusl TmporeccoB. JlaHHas coaepxaTenbHas JIMHUS OTKPBIBA€T HOBBIE
BO3MOXHOCTH ITOCTPOEHHUS MAaTEMaTUYECKUX MOJENEH pEalbHbIX CUTYyaluil,
MIO3BOJISIET HAXOJWTh HAWIy4Ylllee pEIIEHUE B NPHUKIAJHBIX, B TOM YHUCIE
COLIMAJIbHO-PKOHOMHYECKHUX, 3a/layaX. 3HAKOMCTBO C OCHOBAMHU MaT€MaTUYECKOIrO
aHaju3a CIOCOOCTBYET PAa3BUTHIO aOCTPAKTHOrO, (HOPMaIbHO-JIOTUYECKOTO H
KPEaTUBHOTO MBbIIUIEHUS, (POPMUPOBAHUIO YMEHHH pacrno3HaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U HcKyccTBe. OOydarommecs y3HAIOT O



BBIIAIOIIMXCS PE3yJbTaTaX, MOJYYEHHBIX B XOJ€ pPAa3BUTHUS MaTEeMaTHKU Kak
HayKH, U 00 UX aBTOpax.

CopepxarenpHO-MeTOIMYecKast TMHUA «MHOXECTBa U JIOTHKa» BKIIOYAET B
ceOst 2JEeMEHTBl TEOPHUM MHOXXECTB M MaTEMaTHUYECKOH JIOTMKH. TeopeTuko-
MHO>KECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIbHON MaTEMaTUKH
U TpeajiaraloT HauOoJiee YHUBEPCAJBHBIM S3bIK, OOBEAMHSIONIMN BCE pa3elbl
MaTEeMaTUKU H €€ MPUIOKEHUH, OHM CBS3BIBAIOT pa3Hble MaTeMAaTHYECKHUE
OUCHMIUTMHBL W MX TNPWIOXKEHUs B eauHoe 1enoe. [loaTomy BaxkHO 1aTh
BO3MOXXHOCTh OOydYaromiemMycsi TOHHMAaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOM MaTEMaTUKH W HMCIOJb30BATh €r0 /I BBIPAKEHUS CBOMX MBICIIEH.
Jpyrum BaXXHBIM TMPU3HAKOM MATEMaTUKM KaK HAayKH CIEQyeT MPU3HAThH
CBOMCTBEHHYIO €Ul CTpOrocTb OOOCHOBAaHMI U CJIEOBaHUE OMNPEACIEHHBIM
mpaBWJIaM  TIOCTPOEHHUS  JIOKA3aTelNbCTB.  3HAKOMCTBO C  DJIEMEHTaMH
MaTEMaTHYECKON JIOTHKH CIHOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO MBIIIJICHHS
oOy4aroluxcsl, MO3BOJSET UM CTPOUTH CBOM PACCYXkICHUS Ha OCHOBE JIOTHYECKHUX
npaBuil, POPMUPYET HABBIKM KPUTUUECKOTO MBIIIIJICHHUS.

B yueOHOM Kypce «AnreOpa M Hayala MaTeMaTHYECKOTO aHalIn3a»
MPHUCYTCTBYIOT OCHOBBI MAaTeMaTHUYECKOTO MOJECIMPOBAHMS, KOTOPHIE MPU3BAHBI
CHocOOCTBOBAaTh (POPMUPOBAHUIO HABBIKOB IIOCTPOEHHUS MOJENEH pealbHbIX
CUTyallul, MCCIENOBaHUS HTHX MOJIEJEH ¢ IOMOIIbIO ammapaTa anredpbl H
MaTeMaTUYeCKOTr0 aHalli3a, WHTEPIpEeTalMi TOJIY4YeHHBIX pe3ysibTaToB. Takue
3aJlaHus BIUICTEHBI B KQXK/IbII U3 Pa3/IeloB MPOTrPaMMbl, TOCKOJIBKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO HCIOJIB3YETCS AJIA PelleHUs MPHUKIaTHBIX 3amad. [Ipu
pEIIEHWH  pealbHbIX  NPAaKTHUECKUX  3ajady  oOydaromuecs  pa3BUBAIOT
HaOJI0JaTeIbBHOCTh, YMEHHME HAXOAUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
WCTIONB30BaTh  aHAJIOTHIO, 0000IaTh W  KOHKPETU3UPOBATh  MpoOJeMy.
JlesiTenbHOCTh 1O  (POPMHUPOBAHUIO HABBIKOB PpEIICHHS] TMPUKIAJAHBIX 3a1ad
OpraHM3yeTCs B IPOIECCEe U3yUEHUS BCEX TeM yueOHOro Kypca «Anredpa u Havana
MaTeMaTUYECKOTO aHaJTNu3ay.

Ha wusyuenue yuyeOHOro kypca «Aurebpa M Hayala MaTeMaTUYECKOTO
aHanu3a» otBoauTcs 272 vaca: B 10 kimacce — 136 vacos (4 yaca B Hegento), B 11
kiacce — 136 yacoB (4 yaca B He/IeIIO).



COILEPKXAHUE OBYYEHUSA
10 KJIACC

Yuciia ¥ BBIYUCTICHUSA
Panmonansabie uncna. OOBIKHOBEHHBIC U IECATUYHBIC TPOOHU, TTPOIICHTHI,

OecKOHEUHbIE Nepuoandeckue Apoou. [Ipumenenue qpoOdel U NpOUEHTOB IS
pelIeHUs NPUKIAAHBIX 3a7a4 U3 Pa3JIMYHbIX OTpACiei 3HAHUU U PeabHOMN KU3HH.

JelicTBUTENbHBIE YHCIA. PalMOHAIbHBIE W UPPALUOHAIBHBIE YHUCIA.
ApudmMernueckre  omepalMu € JIGUCTBUTENbBHBIMU  4YHMclaMd.  MoJylb
JEUCTBUTEIHLHOTO YKCIa U ero cBoicTBa. [IpuOnmkE€HHbIE BHIYMCICHUS, TIPaBUIIa
OKPYTJICHUSI, MPUKUJIKA U OLICHKA Pe3yJIbTaTa BhIUUCICHUM.

Crenenp ¢ uenbiM nokazarenemM. bunom Herootona. HMcnonbs3oBaHue
NOAXO0ASIIEH (OPMBI 3aMKUCH ACUCTBUTEIBHBIX YUCEN JIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U MPEJCTABICHUS JaHHBIX.

Apudmerrnuecknii KOpeHb HATypalbHOM CTETICHU U €r0 CBOWCTBA.

CreneHb C paldOHAIBHBIM TIOKa3aTeleM M €€ CBOWCTBA, CTENEHb C
JNICUCTBUTEIILHBIM OKA3aTCIIEM.

Jlorapudm uucna. CoiictBa jorapudma. [lecaTuunpie U HaTypaibHbIE
Jorapu@Msl.

CuHyc, KOCUHYC, TAHT€HC, KOTAHT€HC YHUCIOBOIO aprymeHTa. ApKCHHYC,
APKKOCUHYC M apKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE TMpPeoOpa3oBaHus. YpaBHEHHE, KOPEHb
ypaBHeHUs. PaBHOCUIIbHBIE YpaBHEHUS U ypaBHEHUs-cieACTBUs. HepaBeHCTBO,
pelIeHUEe HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1IEbIX U APOOHO-pAIlMOHATBLHBIX YPaBHEHUN U
HEpaBEHCTB. MHOTOUIEHB OT OJHON MepeMeHHOH. [lenmeHue MHoOrousjeHa Ha
MHOIOWIEH C ocratkoM. Teopema be3dy. MHoOrouneHsl ¢  LEIbIMU
kodppunmentamu. Teopema Buera.

[IpeobpazoBaHus YKCIOBBIX BBIPAXKEHUH, COIEPIKAIIUX CTEIIEHU U KOPHHU.

HppanuonaibHbie YpaBHEHUS. OcHOBHBIE METO/IbI peleHus
MppalMoOHaIbHbIX YPaBHEHUIA.

[Toka3arenbHble ypaBHEHUS. OCHOBHBIE METONbl PEHICHUS IMOKA3aTEJIbHBIX
YpaBHEHUN.

[IpeobpazoBaHue BRIPAKECHU, COAEPKAIINX JIOTapUPMBI.

Jlorapudmuueckue ypaBHEHHUSI. OcHOBHBIC METOJIbI perieHus
norapu(MUUECKUX YpaBHEHUH.
OcHoBHbIE TPUTOHOMETPUUECKHUE dbopmyIbL. [IpeobOpazoBanue

TPUTOHOMETPUUYECKUX BbIpaKeHUH. PellieHne TpUroHoMeTpuyecKuX ypaBHEHUH.



Pemienne cucreM JMHENMHBIX ypaBHEHMH. Marpuma CHCTEMBI JMHEHWHBIX
ypaBHeHu#. Onpenenurens MaTpUlbpl 2X2, €ro TEeOMETPUYECKHUH CMBICH H
CBOMCTBA, BBIUMCIICHUE €0 3HAYCHMsI, IPUMEHEHUE ONPEACIIUTENS I PEICHUs
CUCTEMBbI JIMHEWHBIX YpaBHEHMI. PerieHue nNpHUKIagHbIX 3a4ad C IOMOIIBIO
CUCTEMBl JIMHEHMHBIX YypaBHeHUHM. lcciaegoBanme DOCTPOCHHOM MOJENU C
MTOMOILIBIO MaTPHUIL U ONPEIETUTEIIEH.

[TocTpoeHne mMaTeMaTUYECKUX MOJENEN PEAIbHOM CUTyallUH € MOMOUIBIO
YPaBHEHUN M HEpPABEHCTB. lIpuMeHEHHME ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJad M 3aJad U3 pa3Iu4HbIX o0JacTell HayKu M peajbHOU
KU3HH.

DOYyHKUMH U TPaPUKH

®yHKusA, crnocodbl 3agaHus (QyHKUuMU. B3auMHO oOpaTHbIE (YHKUHUU.
Komnosumms ¢yskuuid. I'paduk  ¢QyHKUMH. DneMeHTapHble MpeoOpa3oBaHUS
rpaguKoB QYyHKIIHIA.

OO6uacTh ompenieNieHus: U MHOKeCTBO 3HaueHuit pyukiuu. Hymu ¢yHkiumu.
[IpomexxyTku 3HaKONOCTOSSHCTBA. YETHBIE M HeuéTHbIe (QyHKUMH. [lepruoanyeckue
¢yskuuu. IIpoMexyTkn MOHOTOHHOCTH (YHKUHUHA. MAakCHUMyMbl U MHUHUMYMBbI
¢yukuu. Hanbonbiiee u HauMeHblee 3HaueHUs QyHKLIMU Ha IPOMEKYTKE.

JluneiiHas, KBaJpaTHU4Has W JPOOHO-IMHEHHas (YyHKUUU. DJIEeMEHTapHOe
UCCJIEJOBAaHUE U TIOCTPOEHUE UX I'paUKOB.

CrenenHast GyHKIMS ¢ HATypaJdbHBIM U 1IeJbIM Moka3areneM. E€ cBoiicTBa u
rpadguk. CBoiictBa M rpaduk KOpHS N-0il CTeNeHWM KakK (PYyHKUUU OOpaTHOM
CTENIEHU C HATYpaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u jorapudmMuyeckas (yHKIUHA, WX CBONCTBA U TpaduKH.
Ucnionb3oBanue rpadukoB GyHKIMMA 151 pEIICHUS] YPABHEHHM.

Tpurosomerpruyeckass OKpPYKHOCTb, OIPEACIICHHE TPUTOHOMETPUUYECKHUX
(YyHKUMNA YUCIOBOTO apryMEHTA.

OYHKIIMOHAIbHBIE 3aBUCHUMOCTHM B peEalbHBIX IMPOLIECCAX U SBJICHUSX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Havana maTeMaTH4ecKOro aHajimn3a

ITocnenoBaTeIbHOCTH, CIOCOOBI 3aJaHus IOcJeaoBaTeIbHOCTEH. MeTon
MaTEeMaTUYECKON WHYKIUU. MoOHOTOHHBIE u OrpaHUYCHHbIC
nocljieqoBaTeNbHOCTA. VcTOprsS BO3HMKHOBEHHS MAaT€MaTUYECKOrO aHalin3a Kak
aHayM3a OECKOHEUHO MAaJIBbIX.

ApudmeTrnueckast 1 reoMeTprueckas nporpeccuu. beckoneuHo yObIBatromias
reoMmeTrpuyeckas nporpeccusi. Cymma O€CKOHEUHO YOBIBAIOLIEH reoMeTpHYeCcKOn
IIPOTIPECCUU. JINHENHBIN U SKCIIOHEHIUAIBHBIN pOCT. Uucio €. Popmyiia CI0KHbIX
npoueHToB. Mcnonb3oBaHWE MPOTrpeccMy Il PEIIeHHs] pealibHbIX — 3ajad
MIPUKJIAAHOTO XapakTepa.



HemnpepsiBHbIe (YHKIHM M WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpagukoB ¢yHkuuid. CBolcTBa (YHKIMI HEMpEpbIBHBIX Ha oTpe3ke. Mertoa
UHTEPBAJIOB JUIsl PELICHUS HEPaBEHCTB. lIprMEHEHHE CBOWCTB HEMPEPBIBHBIX
GyHKUMN JUTsl pelieHus 3a1ay.

[lepBas u BTOpas npousBojHble GyHKMK. OnpeneraeHue, FreOMeTpUIeCKUui U
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeabHOU K Tpaduky QyHKIUU.

[TpousBogubie  anmeMeHTapHbIX  ¢GyHknuil.  [IpousBogHast  CyMMBI,
MPOU3BECHUS, YACTHOT'O U KOMIIO3UIIUU (DYHKIIHIA.

MHokecTBa H JIOTHKA

MHoOXecTBO, omnepauu HaJ MHOXECTBaMM W HMX CBOMCTBA. JlnarpaMmbl
Oiinepa—Benna. IIpuMeHeHHE TEOPETUKO-MHOKECTBEHHOIO — ammapara Ui
ONMCAHUsl PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PEIICHUHM 3a7a4 W3 JAPYIUX
y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBONCTBO MaTeMaTH4YECKOro OOBEKTa, CIIEICTBUE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIC YPABHEHUS.

11 KJIACC

Yuca 1 BHIYMCTICHUS

HatypaneHbie u nensie yucna. [I[puMeHeHre MpU3HAKOB JEIUMOCTH LIEIbIX
yucen, HauOoypluid o0muii nenutend (nanee — HOJl) u Hammenswiee oOriee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1js penieHus
3a/1a4 B LIEJIBIX YUCIIAX.

Kowmmnekcuble uuncna. AnreOpamdeckas M TpUTOHOMETpuueckas (GopMbl
3aMUCH KOMIUIEKCHOTO 4YHucia. ApudmeTnueckue onepauud ¢ KOMIUIEKCHBIMH
yucinamu. M3o00pakeHWEe KOMIUIEKCHBIX YHCENI Ha KOOPJIMHATHOM IIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cTeneHH M3 KOMILUIEKCHOTO 4ucia. lIpumenenue
KOMIUIEKCHBIX YUCEJI JJIsl peleHUs] PU3NUECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHMs U HEPABECHCTBA

CucrteMa ¥ COBOKYIHOCTh YpPaBHEHHW M HEPABEHCTB. PaBHOCWIIbHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO60op  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHMH C  IOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PellieHre TpUroHoMeTpruueCKMX HEPABEHCTB.

OCHOBHBIE METOJBl PpEIICHUA TMOKAa3aTebHBIX W  JIorapu(pMUUecKux
HEPaBEHCTB.

OCHOBHBIE METObI PELLICHHS] HPPALMOHAIbHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEHICHUS] CUCTEM M COBOKYIMHOCTEH pallMOHAJIbHBIX,
UpPpalMOHATBHBIX, TOKA3aTEIbHBIX U JIOTApU(PMUUECKUX YPaBHEHUN.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpamMu.



[IpumeHeHne  ypaBHEHMM, CHCTEM W  HEPAaBEHCTB K  PELICHHUIO
MaTEMaTUYECKUX 3a7ad M 3aJad M3 pa3IMyHBIX O0JacTel HayKd M peanbHOU
KU3HU, UHTEPIPETALUS [TOJTYyUYCHHBIX PE3YIbTATOB.

DOYyHKUMH U TPaPUKH

I'paduk kommosuumm GyHKIUNA. ['eomerpuueckue oOpasbl YpaBHEHUN U
HEPABEHCTB Ha KOOPAMHATHOM IMIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBONCTBA U TpadUKH.

['padprueckne Meroabl pelieHUs ypaBHEHUM W HepaBeHCTB. [ 'paduyeckue
METObI PELIECHHUS 3a7a4 C TapaMeTPaMHu.

Hcnonb3zoBanue rpapukoB (QYHKIUN JUIsi HMCCIEIOBAaHUS MPOIECCOB U
3aBUCUMOCTEH, KOTOPbIE BO3HHMKAIOT IMPHU PEIICHUU 3ajlady U3 JAPYTUX y4eOHBIX
MIPEAMETOB U PEATILHOM KU3HMU.

Havasa MaTeMaTH4eCKOro aHAJIN3a

[IpumeHeHne mpou3BOAHON K MCCIENOBAHMIO (DYHKIMI HA MOHOTOHHOCTH U
sKCTpeMyMbl.  HaxokneHue  HamOOJBIIETO W HAaWMEHBIIET0  3HAYEHUM
HEIpEPHIBHON (DYHKIIMH HA OTPE3KE.

[IpumMeHeHnEe TPOU3BOJHOM JUII HAXOXKACHUS HAWIIY4dlIEr0 pEIICHHS B
NPUKIAIHBIX 3aJadax, [JIs OIPENENEHUs CKOPOCTH M YCKOPEHHs Ipolecca,
3a1aHHOTO (hOPMYJIOM Wi TpadUKOM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpasHble
arieMeHTapHbIX QpyHkunid. [IpaBuiia Hax0XIeHUS TEPBOOOPA3HBIX.

WNHrerpan. I'eomeTpuueckuit CMBICII VHTErpasa. Brruncnenne
omnpenenéHHoro naTerpaia no gopmyne Hetotona-JIeionua.

[TpumeHeHrne uHTErpajia A HaXOXKJEHUS IUIOIIAAed IUIOCKUX (uryp u
00BEMOB T€OMETPUUECKUX TEJL.

[Tpumepst pemenuit  auddepeHnanbHbIX ypaBHEHUNW. MareMmaTtuueckoe
MOJICJIMPOBAaHUE peajbHBIX IPOLECCOB € MOMOILIbI U depeHInanIbHbIX
YpaBHEHUM.



[UNTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJII'EBPA " HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBII YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHI

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpaskaIaHCcKOro BOCIIATAHUS:

c(OPMUPOBAHHOCTH TPAXKJAHCKOM MO3UIIMUA 00YJArOMIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOT'O  4I€Ha  POCCHICKOro  00IlecTBa,  MNPEACTABICHHE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IMUYHBIX CTPYKTYp, SIBJICHMH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMPOCHl M APYroe), yMEHHe
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTUTYTAMHU B COOTBETCTBHUH C HX
(GYHKUMAMH U Ha3HAYECHHEM;

2) IATPHOTHYECKOTO BOCIIMTAHNA:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW WMIEHTUYHOCTH, YBaKEHUS K
OPOLUIOMY M HACTOAILIEMY POCCHUHCKOW MAaTE€MaTHKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHKEHUSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MaTeMaTUYECKOM IIKOJIBI,
WCIIOJIb30BAaHUE ATUX JOCTHKEHUH B APYrMX HayKaX, TEXHOJOTHAX, cdepax
SKOHOMUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS

OCO3HAHHME JYXOBHBIX LEHHOCTEH pPOCCUICKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHHWs, STUYECKOTIO NMOBEIECHUS, CBA3AHHOIO C NMPAKTHYECKUM
MPUMEHEHUEM JIOCTHOKEHUM HAyKM U JIeATEJIbHOCTBIO YYEHOr0, OCO3HAHHE
JUYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUUBOrO OyAYyLIEro;

4) 3¢TeTHYECKOro BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYAsl ICTETUKY MAaTEeMaTHYECKUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3aj]a4, PELICHUHN, PacCyKIEHUN, BOCTIPUUMUYUBOCTD
K MaTeMaTHYE€CKUM acleKTaM pa3IuyHbIX BUJOB HCKYCCTBA;

5) ¢pu3nYeCcKOro BOCIIMTAHUSI:

cOPMHPOBAHHOCTh YMEHUSI TPUMEHATh MaTeMaTUYEeCKUE 3HaHUS B
MHTEpecax 3J0pOBOro U 6€30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (370pOBOE THUTaHUE, COAIIAHCUPOBAHHBIN DPEXKUM 3aHATUNA U
OTIIbIXa, peryisipHas (u3uvecKas aKTUBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHUE
IPU 3aHATUSAX CIIOPTUBHO-030POBUTEIBHON IEATETbHOCTBIO;

6) TPy10BOr0 BOCIIUTAHUSI:

TOTOBHOCTh K TpPYAY, OCO3HaHHME IICHHOCTH TpPYAOJIIOOMUs, HHTEpec K
pa3nuuHbiM  chepaM  MpodecCHOHANbHON  NEATEIbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oyayuieil npodeccun U peaau30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IJIaHBbl,



TOTOBHOCTH M CIIOCOOHOCTH K  MaTeMaTH4YeCcKOMy  OOpa3oBaHHUIO W
caM0o00pa30BaHUIO Ha MPOTSHDKEHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTUIO B PELICHUHU TPAKTUYECKUX 3a]1a4 MaTeMaTH4YeCKOM HAapaBIEeHHOCTH;

7) 3K0JIOTHYeCKOT0 BOCITUTAHMS:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW  KYJIbTYphl, TOHUMAaHUE BIUSHUSA
COIMAIbHO-PKOHOMHYECKUX TPOLIECCOB Ha COCTOSIHHE MPHUPOIHOW M COIMATbHOU
Cpenbl, 0OCO3HAHUE TJI00ATBHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM, OPUCHTAIIHS
Ha TMPUMEHEHUE MATeMaTUYECKUX 3HAHUW [JIs pElIeHus 3aJad B 00JacTH
OKpYXalollled Cpefbl, TUIAHUPOBAHUE TOCTYNKOB M OIICHKM HX BO3MOKHBIX
MOCJIEJICTBUMN ISl OKPY>KAIOIIEH Cpefibl;

8) HeHHOCTH HAYYHOTO MO3HAHMSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI Haykh MW  OOIECTBEHHOW  MPaKTUKH, TMOHUMAaHUE
MaTEMaTUYECKOM HayKd Kak cdepbl 4YeTOBEYECKON eATEIbHOCTH, JTaloOB €&
pa3BUTHS W 3HAYUMOCTH [UJISl Pa3BUTHS ULUBWIM3ALWH, OBJIAJCHUE S3BIKOM
MaTeMaTUKH W MaTEeMaTUYeCKON KyJIbTypoll KaK CpEICTBOM IIO3HAHUA MHPA,
TOTOBHOCTh OCYIIECTBIIATh IMPOCKTHYID M MCCIEAOBATEIBCKYIO JIESITEIHHOCTh
WHJIUBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC YUeOHbIE 1eCTBUS

ba3zoBble jornueckue AecTBMUA:

BBISBJISIT M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKA MaTEMaTHYECKHX
OOBEKTOB, TIOHSATUM, OTHOIIECHUNW MEXIYy TMOHATUAMH, (HOPMYJIUPOBATH
OTpe/IeJICHUS] TIOHATUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(UKAIIUU,
OCHOBaHMs JiJis1 0000IIIEHNS U CPAaBHEHUS, KpUTEPUH TIPOBOIUMOTO aHAIIN3A;

BOCIIpUHUMATh,  (QopMynupoBaTh W  TPeoOpa3OBbIBATH  CYXKICHUS:
YTBEPJUTEIbHbIC U OTPUIIATEIbHBIE, CIMHUYHBIC, YACTHBIE U OOIIKE, YCIOBHBIE,

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIOJCHUSX W YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU s
BBISIBJICHHS] 3aKOHOMEPHOCTEW U NPOTUBOPEY U,

JeJaTh BBIBOABI C KCIOJIb30BAHHEM 3aKOHOB JIOTHKH, JE€IYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKa3aTEIhCTBA MATEMATHYECKUX YTBEPKICHUI
(TIpsiMbIe U OT IPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIEC CYKICHUS U BHIBOIBI,

BBIOMpPATh CMOCOO pemieHus y4eOHOW 3amadyu (CpaBHUBATh HECKOJBKO
BApUAHTOB  pelleHus, BbIOMpaTh HauOojiee MOAXOMSMMH ¢ y4ETOM
CaMOCTOSITEJIbHO BBIIEIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBarelbCcKue JeHCTBUSA:

HCIIOJIB30BaTh BOMPOCHl KaK HCCIEIOBATEIIbCKUM HMHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BONPOCHl,  (UKCHpPYIOUIME  MPOTUBOpeune,  mpodiemy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (popMUpOBaTh TUIOTE3Y, apTryMEHTHUPOBATH
CBOIO MO3ULIAI0, MHEHHE;

MPOBOJAUTH CAMOCTOSTENIPHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, HCCIICI0BaHUE
10 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTEMaTHYECKOTO O0BEKTA, SIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEXK Ty OOBEKTaMH, SIBICHUSIMH, POIIECCAMU;

CaMOCTOATENBbHO (OPMYIHPOBATH OOOOIIECHUS W BHIBOJABI MO pe3yjbTaTaMm
IPOBEIEHHOTO  HAOJIOEHMs, HUCCJENIOBaHMs, OICHUBATh  JIOCTOBEPHOCTH
MOJTYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE TIPOIEcca, a TakKe BBIABUTAThH
MPEOJIOKEHUSI O €70 PA3BUTHU B HOBBIX YCIIOBUSIX.

Pabora c ungopmanmeii:

BBIABJIATh AeUUIMTH MHPOPMAINH, NAaHHBIX, HEOOXOJUMBIX NIJIi OTBETA Ha
BOIPOC U JJIs pEUICHUs 3aa4H;

BBIOMpPATh MHPOPMAIMIO U3 UCTOYHUKOB PA3TUYHBIX TUIIOB, aHAIM3UPOBATH,
CHUCTEMAaTU3UPOBATh M HWHTEPIPETUPOBATH HH(POPMAIMIO PA3TUYHBIX BHUAOB H
dbopm npeacTaBIeHUS,

CTPYKTYPHpPOBaTh HH(POPMAIINIO, TPEJCTABISATh €€ B Pa3IMUHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATH HaJIEKHOCTD uHpopMamu 1o CaMOCTOSITEIILHO
chopMyIMPOBaAaHHBIM KPUTEPUSIM.

KoMMyHHUKATHBHBIE YHHBEPCAJIbHbIE YUeOHbIe AeiicTBUS

OOmenmne:

BOCIIPUHUMATh U (GOPMYJIMPOBATh CYKIACHUS B COOTBETCTBUU C YCIOBUAMU U
HeasIMHA OOIICHUS, SICHO, TOYHO, I'PaMOTHO BBIpaXKaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX U MHCBMEHHBIX TEKCTax, JaBaTh MOSICHEHUS MO XOAY PEIICHUS 3aJayH,
KOMMEHTHUPOBATH NMOJYUYCHHBIN pe3yJIbTar;

B X0JIe OOCYXXJICHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYX Ia€MOW TEMBHI,
npoOJieMbl, pelIaeMoOi 3ajayu, BBICKA3bIBATh WJICU, HAIICJICHHBIE Ha IIOWCK
pELIEHHUsI, COMOCTABJISITh CBOM CYXKJEHHSI C CYXICHUSMH JAPYTMX YYaCTHHKOB
nuanora, oOHapy>KUBaTh Pa3jIM4Me M CXOJCTBO TMO3UIIUNA, B KOPPEKTHOU (opme
dbopMyIUpOBaThH pa3HOTIIACHS, CBOM BO3PAXKEHUSI,;

MPEACTABIATh PE3YIbTAThl PEIICHUS 3a7auM, SKCIIEPUMEHTA, UCCIIeI0BaHus,
MPOEKTa, CAMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHUS C Y4E€TOM 3amad
MIPE3EHTAIUUA U OCOOEHHOCTEH ayUTOPHH.

PerynsiTuBHbIE YHMBepcaibHbIe YUueOHbIe 1eiicTBUSs



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1a4, BEIOUPATh CIIOCOO peIeHUs C
y4ETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yU€TOM HOBOM MH(pOpMAITUH.

CaMOKOHTPOJIb, SMOLIMOHAJILHbI MHTEJJIEKT:

BIAJCTh HAaBBIKAMH  IIO3HABATCIBHOW  pediekcMr Kak  OCO3HAHUSA
COBEPIIIAEMBIX JCHUCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIBTATOB, BJIAJICTh
crocobamMu CaMOITPOBEPKH, CAMOKOHTPOJIA TMpollecca M pe3yibTara pelieHUs
MaTeMaTHIECKOH 3aJa4H;

MIPEABUJICTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IIPH PEIICHUU 3a7a4H,
BHOCHUTh KOPPEKTHUBHI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, JaHHBIX,
HalJICHHBIX OIIMOOK, BHISIBIICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE Pe3yJIbTaTa eI M YCIOBUSAM, OOBSICHITH TPHYNHBI
JOCTHKEHUS WM HEJOCTHUKEHHUS PE3yJIbTaTOB JEITCIHbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OLICHKY IPHOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eITEJIbLHOCTD:

MOHMUMATh M KCIOJB30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHAWBUIYaTbHON
paboThl TpHW pemeHWH YYeOHBIX 3a7ad, MPUHAMATH I1IeJb COBMECTHOM
JEATEIBPHOCTH, TJIAHUPOBATh OPTAHHM3AIMI0 COBMECTHOM pPabOTHI, pacrpeaciisTh
BUJIBI pabOT, JOTOBapUBAThCA, OOCYXKIaTh MPOIECC U pe3yiabTar pabdoThl,
0000111aTh MHEHHUS HECKOJIBKUX JTIOACH;

y4acTBOBaTh B T'PYMIOBBIX (GopMax palboThl (0OCYXIeHUs, OOMEH MHEHU,
«MO3TOBBIE INTYpMBD» W HWHBIE), BBHINOJHATH CBOIO YacThb pabOTBl W
KOOPJAWMHUPOBATh CBOU JCHCTBHS C JPYTMMH UJICHAMH KOMAaH]Ibl, OIICHUBATH
Ka4eCTBO CBOET0 BKJIaja B OOIIUH MPOAYKT IO KPUTEPHAM, CPOpMYTUPOBAHHBIM
YYaCTHHUKAMH B3aUMOCHCTBUS.

HHPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kJjacce oOydarOmMICS TMOMYYUT CIEIYIOIIHNE
MPEAMETHBIC PE3YNbTATHl MO OTIACIHHBIM T€MaM pabouell MporpaMMbl y4eOHOTO
Kypca «Anrebpa u Hadyajla MaTeMaTUYECKOTO aHATTU3ay:

Yuciia ¥ BBIYUCTICHUSA:

CBOOOJIHO OIEPUPOBATh MOHATHUSAMHU: PALMOHAIBHOE YMCIIO, OECKOHEUHas
nepuoandecKasl JApoOb, TMPOIEHTHI, HPPALMOHAIBHOE YHCJIO, MHOXECTBa
pPaLMOHAJIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb IEMCTBUTEIBHOTO YUCIIA;

OPUMEHSATh JIpoOM ¥ TIPOIEHTHI Uil PEIICHUs TNPUKIATHBIX 3a7a4 U3
pPA3JIMYHBIX OTPACIIC 3HAHUMN U PEATbHOU )KU3HU,

MIPUMEHSITH PUOTNKEHHBIC BEIYMCIICHUS, PABUJIa OKPYTICHUS, TPUKUAKY U
OLICHKY PE€3yJIbTaTa BEIYUCIICHHM;



CBOOOZHO OMNEpUpPOBaTh MOHITHEM: CTENEHb C IIENIbIM IOKa3aTeseM,
UCIIOJIb30BaTh MOAXOAANIYI0 (hOPMY 3aIMMCU JIEUCTBUTEIIbHBIX YHCEI JIsl pELICHUS
NPAKTUYECKUX 33/1a4 U MIPEACTABIICHUS TAHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apUPMETUUECKUN KOpPEHb HaATypajbHOMU
CTEIICHHY;

CBOOOJHO OIEPUPOBATH IMOHATHEM: CTEIEHb C PAllMOHAIBHBIM MTOKA3aTENEM;

cBOOO/IHO OTIEPUPOBATH MOHATHSIMHU: JIOTapu(pM YUCIIa, AECITUYHBIC U
HaTypajbHbIe JTOrapu(MBbI;

CBOOOJTHO ONEPHUPOBATH MOHITUSAMHU: CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YUCJIOBOTO apryMEHTa;

OIEpUPOBATh MOHATUAMH: APKCHUHYC, APKKOCHHYC M apKTaHIE€HC YHCIIOBOrO
aprymMeHTa.

YpaBHeHNs U HEPABEHCTBA:

CBOOOJHO OIEpUPOBATH MOHATHUSAMU: TOXKAECTBO, YPaBHEHUE, HEPABEHCTBO,
PAaBHOCWIJIbHBIC YPAaBHEHUS U YPAaBHEHHUS-CIIEACTBUS, PABHOCUIIbHBIE HEPABEHCTBA,;

OPUMEHATh pa3jMyYHble METOJAbl PEUICHHUs PAlUOHAJIBHBIX M JIpPOOHO-
palMOHAIBHBIX ypaBHEHUM, MPUMEHATh METOJl MHTEPBAJIIOB [UISl PELICHUS
HEPaBEHCTB;

CBOOO/IHO OIEpPUPOBaTh MOHATUSMU: MHOTOUYJIEH OT OJHOW MNEPEeMEHHOM,
MHOTOUWIEH ¢ IeNbIMH Ko3((UIMEeHTaMH, KOPHHM MHOTOYJIEHA, IPUMEHSIThH
JIEJICHE MHOTOWIEHAa Ha MHOTOUWIEH € OCTaTKOM, TeopeMy be3y u teopemy Buera
JUTSL peuIeHus 3a1a4;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: CHUCTEMa JIMHEHHBIX YpaBHEHHIA,
MaTpHIla, OMpPENeIUTEeNh MATPUIBl 2 X 2 U €ro TeOMETPUYECKHIl CMBICT,
UCIIOJb30BaTh CBOMCTBA ompeAenuTens 2 X 2 A BbIUKCICHHUSI €ro 3HauyeHus,
OPUMEHATh ONPEIEIUTENIA Ul PELICHUsS CHCTEMbl JIMHEMHBIX YpaBHEHMIA,
MOJEJIUPOBATh PEAJIbHBIE CUTYallUd C IOMOIIBIO CUCTEMbI JIMHEHHBIX YPAaBHEHUI,
UCCJIEI0BAaTh IOCTPOCHHBIE MOJENU C TMOMOUIBI0 MAaTpUIl M OIpeAesuTeNeH,
MHTEPIPETUPOBATH MOJYyUYECHHBIN PE3YJIbTaT;

WCIIOJIb30BaTh CBOMCTBA JEWCTBUM C KOpPHSAMHU Ui TpeoOpa3oBaHus
BBIPAXKCHUU;

BBITNOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM MTOKA3aTeNeM;

UCIOJIb30BaTh CBOICTBa aorapupmMoB TUISt npeoOpa3oBaHus
Jorapu(pMHUUECKUX BBIPAKECHUH;

cBOOOIHO ONEpUPOBATh MOHATUSMU: HppalOHAIbHbIE, MOKa3aTelbHbIE U
norapu(MHUUYECKre YpaBHEHHUS, HAXOAUTh UX PEIICHHS C TTOMOUIBI0 PABHOCUIIBHBIX
NEPEXOA0B UM OCYLIECTBIISISI IPOBEPKY KOPHEH;



IPUMEHSTh OCHOBHBIE TPUTOHOMETpHUECKHE (GOPMYIIbI AJis MpeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAXKECHUN;

CBOOOJHO OINEpPUPOBATH IMOHSATHEM: TPUTOHOMETPUUECKOE YpABHEHUE,
MPUMEHATh HEOOXOoAMMBIE  (QOpPMyJNIBI I PEHIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHMUI];

MOJICJIMPOBaTh pEAlbHbIE CUTYallUM Ha fA3bIKE anredpbl, COCTaBIATh
BBIPQXECHUS, YpPaBHEHHUS, HEpPaBEHCTBA 110 YCIOBHUIO 3a/Jaud, HCCIEI0BaTh
MTOCTPOEHHBIE MOJIEIH C UCIIOJIb30BaHUEM alllapaTa ajreopsbl.

DYyHKUMH U TPaPUKH:

CcBOOO/IHO ONEpPUPOBATh MOHATUIMM: (YHKIIMS, CIIOCOOBI 3aAaHUsl (PYHKIIMH,
B3aUMHO OOpaTHbIe (PYHKIMHM, KOMIO3UIMSA (YHKIUN, Tpaduk QGyHKIHH,
BBIIIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIIHIA;

CBOOOJHO OIEPUPOBATH MOHATHSAMHU: O0JACTH ONPENEIECHUS U MHOMKECTBO
3Ha4YCHUU (PYHKIMH, HYJIH (PYHKIIUU, IPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJIHO ONEpUPOBaTh TMOHATUSAMHU: YETHBIE W HEUYETHbIE (YHKLUH,
nepuoanyeckrue (QyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHU, MAaKCUMyMbI U
MUHUMYMBI (DYHKIIMM, HauOoJIbllleE€ M HaWMEHbIEe 3HauyeHUE (QYHKUUU Ha
MIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUAMU: CTENEHHas (QYHKIUS C HATypaJbHBIM U
LEJIBIM TOKa3aTeneM, rpapuK CTENEeHHOW (YHKIMM C HATypalbHbIM U LIEJbIM
nokasarenemM, rpaduk KOpHS N-oil CTeNEeHW Kak (PYHKIMU OOpaTHOM CTENEHU C
HaTypaJbHBIM MOKa3aTeJeM;

ONEepUpOBaTh MOHSATUSMU: JIMHEWHAs, KBaJpaTU4Has U APOOHO-TMHEHHas
(YHKIIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHUE X TpaUKOB;

cBOOOIHO ONEpUpOBaTh MOHATHSAMU: IOKa3aTelibHas M Jiorapu@muueckas
(yHKUMU, WX CBOMCTBA WU rpaMKH, HCHOJIB30BaTh MX TpadUKH A peuIeHUs
YpaBHECHUH;

CcBOOOIHO ONEpUPOBATH TOHATUSMHU: TPUTOHOMETPUYECKAS] OKPYKHOCTbD,
oTpesiesieHue TPUTOHOMETPUUECKHUX (DYHKIUI YHCIOBOIO apTyMEHTa;

UCIONB30BaTh rpauku (QYHKUMH JUIsI  UCCIEIOBAaHMSI IPOLECCOB U
3aBUCUMOCTEH MpHU PEHICHUH 3a/1ad U3 JPYruX y4eOHBbIX MPEIMETOB U pealbHOU
KU3HU, BBIPAXKATh (POPMYJIaMU 3aBUCHUMOCTH MEXIY BEIMUMHAMMU;

Havana MaTeMaTH4eCKOro aHaJIM3a:

cBOOOJIHO OMNEpUPOBATh MOHATUAMM: apuUPMETHUECKas U TeoMeTpUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaroOIIasi reoMeTpruiecKas Iporpeccusi, TMHEHHBIN U
AKCIIOHEHUIUATIBHBIN pPOCT, (hOopMyJia CIOKHBIX MPOLEHTOB, UMETh MPEACTaBICHHUE
0 KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUU JUIsl PEIICHUs peajbHbIX 3a7ad MNPUKIAHOTO
XapaKkTepa;



cBOOOHO OMEPUPOBATH MOHATUSMU: TIOCIEA0BATETLHOCTD, CIIOCOOBI 3a/1aHuUs
MOCJIEN0BATEIbHOCTEH, MOHOTOHHBIE W OrPaHUYEHHBIE TOCIIEI0BATENBHOCTH,
NOHUMATh OCHOBBI 3apOXKICHUS MAaTeMaTHYECKOrO0 aHajdu3a KaKk aHalau3a
OECKOHEYHO MaJIbIX;

CBOOOJTHO OMNEpUPOBATh MOHATUSIMHU: HENpPEphIBHbIE (YHKIHMH, TOYKU
paspsbiBa rpaduka QyHKIMH, aCUMIOTOTHI Ipadrka GyHKIINH;

cBOOOJIHO OINEpUpPOBaTh MOHATHEM: (YHKIHMSA, HENpephIBHAs Ha OTPE3Ke,
MIPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJIs PEIICHHUS 3a71a4;

CBOOOJTHO OINEpUPOBATh TMOHATUSMHU: TIepBas M BTOpas MPOU3BOIHBIC
byHKIIMHU, KacaTtelbHas K rpaduky GyHKIINY;

BBIYUCIISITh MIPOU3BOJIHBIE CYMMBI, MPOU3BEJICHHS, YACTHOIO U KOMIIO3UIIUU
NBYX (QYHKIIMH, 3HATh MPOU3BOAHBIC JIEMEHTAPHBIX (DYHKIUHT;

UCIIOJIb30BaTh T'€OMETPUYECKUN M (DU3UYECKUU CMBICI HPOU3BOJHOM s
pelieHus 3aaad.

MHoskecTBa M JIOTHKA:

CBOOOJTHO  ONEpUPOBATh  MOHATHUSMHU:  MHOXECTBO, OIEpaluyd  HaJ
MHOKECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIllapar JJIsl OMUCAHUS PEAIbHBIX
IIPOLIECCOB U SIBJICHUH, MPU PEIICHUH 33/1a4 U3 JPYTUX YUEOHBIX MPEIMETOB;

CBOOOJTHO OIEPUPOBATH MOHSTHSIMU: ONpENEICHUE, TeopeMa, ypaBHEHHE-
CJIE/ICTBHE, CBOMCTBO MAaTEMAaTHUYECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIIbHBIE
ypaBHEHUS U HEPABEHCTRBA.

K xonmy oOyuenus B 11 kJjacce oOydarOmMICS TMOMYYUT CIEIYIOIINE
IPEeIMETHBIE PE3yJIbTAThl TIO0 OTACIBHBIM TeMaM pabouyell mporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Hauaja MaTEMaTUYECKOTO aHAITH3ay:

Yucaa v BBIYMCICHUSA:

CBOOOJHO OINEpUPOBATh TMOHATHSMHU: HATypaJlbHOE U LEJI0€  YHUCJO,
MHOXECTBa HAaTypaJbHBIX M LEJbIX YUCEN, UCIOIb30BaTh MPU3HAKU JEIUMOCTHU
uensix yncen, HOJl u HOK HaTypallbHBIX 4MCeN ISl pEelICHUs 3a]a4, IPUMEHSTh
anroput™ EBkimaa;

CBOOOJTHO OIEPUPOBATH TIMOHATHEM OCTaTKa [0 MOJIYJIO, 3alMChIBAaTh
HaTypaJIbHBIC YKCIIa B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS,

CBOOOJHO ONEpUPOBATh MOHATUAMH: KOMIUIEKCHOE YHCIO W MHO>KECTBO
KOMILJIEKCHBIX YHCEN, MPEJCTABIATh KOMILICKCHBIE YHCIIa B alreOpandeckor u
TPUTOHOMETPUUECKON (hOpMeE, BBITIONHATH apU(PMETHIECKUE OTNEpaIuu ¢ HUMU U
U300pakaTh Ha KOOPJAMHATHOM TIOCKOCTH.

YpaBHeHMS U HEPABEHCTBA:



CcBOOOJHO ONEpUPOBATh MOHATUSAMH: HPPALUOHAIBHBIC, MOKa3aTelbHbIE U
norapu(MHUUECKHe HEpPaBEHCTBA, HAXOJUTh UX PEHICHHS C OMOIIBIO
PaBHOCHJIBHBIX MTEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEHM TpH pEIIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHHUS;

CBOOOJHO ONEpUpPOBATh IOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh HeoOxoaumble  (HOpPMYNBI s pEHICHHs] OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKHUX HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEW PALMOHAIBHBIX, UPPALMOHAIBHBIX, ITOKA3aTEIbHBIX U
Jorapu(pMUYECKNX YpPaBHEHUI U HEPABEHCTB;

permarb palHOHAIIBHBIE, MppanOHaIbHBIE, ITOKA3aTEIbHBIE,
gorapuMHUuUEecKue UM  TPUTOHOMETPUYECKHE ypaBHEHHS UM  HEPaBEHCTBA,
coJiepaKallye MOAYJIU U apaMeTphl;

NPUMEHSATH TpaduuecKre METOAbI AJI1 PEIICHHs] YPABHEHUN U HEPABEHCTB, a
TaKKe 3aJ1a4 C mapameTpamu;

MOJICJIMPOBATh pEAJbHbIE CUTyallUW Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPA)KCHUS, YPAaBHEHMUS, HEPABEHCTBA M HMX CHUCTEMBI II0 YCIOBHUIO 3aJayH,
UCCIIEZIOBaTh IIOCTPOCHHBIE MOJEINU C HCIOJIb30BAaHUEM arapara aireopsl,
MHTEPIPETUPOBATH ITOJTYUYECHHBIN pPE3yJIbTaT.

DyHKUuM U rpapuku:

CTPOUTh TpaUKud KOMMIO3UUMU (PYHKUUNA C TOMOIIBI 3JIEMEHTapHOIO
MCCJIEIOBAHUS U CBOWCTB KOMIO3UIIMU JABYX (YHKIIHIA;

CTPOUTH TIEOMETpUYECKHe 00pa3bl ypaBHEHMM U  HEpaBEHCTB Ha
KOOPJIMHATHOM TNIOCKOCTH;

CBOOOJHO  OMEpUPOBaTh MOHATHUSAMHU: TpaUKH TPUTOHOMETPHUECKHX
dynKImi;

OpUMEHATh GYHKIUHA IS MOJCIMPOBAHUS M HCCJICIOBAHMS PEATbHBIX
IIPOLIECCOB.

Hauana MmaTeMaTH4eCKOro aHajamsa:

UCIIOJIb30BaTh MPOU3BOIHYIO JUIsSl UCCIIEIOBaHMs (DYHKIIMM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;

HAXOJIUTh HAMOOJBIIICe U HAMMEHBITIEE 3HAYCHUS (PYHKIIUU HEPEPHIBHOW Ha
OTpE3KE;

WCIIOJIb30BaTh NPOU3BOJAHYIO Uil HAXOXKICHUS HAWIYYIIETO PEIICHUS B
OPUKIAIHBIX, B TOM YHCIE€ COLHAIBHO-DKOHOMMYECKHX, 3aJadax, I
OTpe/ieNieHUs] CKOPOCTH M YCKOPEHHs IIpolecca, 3aJaHHOro (opMysod wiu
rpadgukom;



CBOOOJTHO OMEPHPOBATH TMOHATHIMHU: TEPBOOOpa3HAs, OMpPEaeIEHHBIN
UHTErpaj, HAXOAWTh IEPBOOOpA3HbIE AJIEMEHTAPHBIX (QPYHKIUNH U BBIUUCIATH
uHTerpan o gopmyne Hetorona-JleiOnuiia;

HAXOJIUTh IJIOWIAU TUIOCKUX (PUTYp U 0OBEMBI TEl C TOMOIIBIO UHTETpaa;

MMETh MPEACTABICHUE O MAaTEMaTUYECKOM MOJEIMPOBAHUU HA IIPUMEPE
coctaBieHus TudPpepeHIHATBHBIX YPaBHEHU;

pelIaTh NMPUKIIAIHBIE 33Ja4d, B TOM YHCIIE COLHATBHO-3KOHOMHUYECKOIO U
¢u3nyecKoro xapakTepa, CpeCTBaMH MaTEMaTHIECKOTO aHAIM3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KITACC
KosaunyecTBo yacos DJIEeKTPOHHbIE
Ne HaunmeHnoBaHMe pa3je/ioB U TeM (uudpossbie)
n/n NPOrpaMMblI Bcero Korrpoarsie | Mpaxrireckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
MHOX€ECTBO NEUCTBUTEIBHBIX YHCEIL.
1 MHorounensl. PaninonanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
yYpaBHEHUU
5 Oynkiun u rpadukn. CrenenHas QyHKIUS ¢ 12 1
LIEJIBIM IT0KA3aTeIeM
3 Apudmernueckuil KOpeHb N-0il CTENEHH. 15 1
HppanmoHanpHble ypaBHEHUS
4 [Toka3zarenbHas ¢pyHkuus. Iloka3arenbHble 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapugmuueckue ypaBHeHHUs
5 TpuronomeTpuyecKkre BoIpaXKEHUS U 29 1
ypaBHEHUS
ITocnenoBaTenbHOCTH U IPOrPECCUU 10
Henpepsieubie pynkiun. [Iponssonnas 20
9 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS 5 9
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 136 10 0




11 KIIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n MPOrpaMmbl Bcero Kontpoapueie | Ipakruueckue oOpa3oBaTeJibHbIE
padoThI padoThI pecypenI
1 I/ICCJ'IG,I[OBaHI:Ie GyHKIUI ¢ TOMOIIBIO 29 1
IPOM3BOTHON
2 [TepBoOOpa3Hast u MHTETpAI 12 1
3 I'paduku TpuroHOMETpHUYECKUX (PYHKITHIA. 14 1
Tpuronomerpuveckne HepaBEHCTBA
4 WppanuonanbHeie, oka3zaTeabHbIE U 24 1
norapudMuyecKkre HepaBeHCTBA
KomMrnekcHbie yrcina 10
HatypanbHble U 11en1ble uncina 10
CHcTeMBbl pallMOHATBHBIX, HPPAITMOHATBHBIX
7 NOKa3aTeIbHbIX U JIOTapU(PMUUECKUX 12 1
ypaBHEHUU
8 3amaun ¢ mapaMeTpamMu 16 1
9 HOBTOPCHI/IG, 000011IeHNE, CHCTEMATH3AIINS 16 9
3HAHUHT
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne aTa udposbie
n/n Tewa ypoka Bceero Kontpoapirie | Ipaxruteckue ﬂsyqeﬂnﬂ :)Iﬁ:)l:ll;OBaTe.]Ibele
padoThI padoThI pecypesI
1 MHOXeCTBO, ONIEpaIi HaJl MHOKECTBAMU 1
M UX CBOMCTBA
2 Juarpammsl Diinepa-Benna 1
3 [IpumeHeHne TeopeTUuKO-MHOKECTBEHHOTO 1
amnmapara Jijisl pelieHus 3a1a4
Panmonannubie ynciia. OOBIKHOBEHHEIE U
4 JECSITUUHBIE JPOOU, TPOLIEHTHI, 1
OECKOHEYHBIC TIEPHOINYECKUE TPOOH
Panmonannubie ynciia. OOBIKHOBEHHEIE U
5 JECSTUYHBIE TPOOH, TIPOLICHTHI, 1
OeCcKOHEUYHbIE TIEPUOIUYECKUE APOOH
5 [Tpumenenue apobeii 1 IPOIEHTOB IS 1
perieHust MpUKIAIHBIX 33729
F [Ipumenenue apobeii u IPOIEHTOB IS 1
perieHust MpUKIAIHBIX 33729
8 JeicTBuTenbHbIe uncia. ParmonansHbIe U 1
HppaIMOHAIbHBIC YHCIIa
9 Apudmerndeckre onepanuu ¢ 1
JIEHCTBUTEIIFHBIMU YU CIIaMHU
10 Moaynb 1eMCTBUTEIBHOTO YHCIIA U €T0 1
CBOMCTBa




11

[TpuOnmxEHHBIC BHIYUCICHUS, IPAaBUIIa
OKpPYTJICHUS, IPUKU]IKA U O[CHKA
pe3ynbTaTa BEIYUCICHUN

12

OCHOBHBIE METO/IbI PEILICHHS LETBIX U
JPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

13

OCHOBHBIE METO/IbI PEIICHUS IEeNBIX U
JIpOOHO-pallMOHANILHBIX YPAaBHEHHH 1
HEPaBEHCTB

14

OCHOBHBIE METO/IbI PEIICHHUS LETBIX U
JIPOOHO-pallMOHANIBHBIX YPaBHEHUN U
HEPaBEHCTB

15

MHOro4wieHsl OT OAHON NEPEMEHHOM.
Jlenenrie MHOTOUYJIEHA HA MHOTOYJIEH C
octatkoM. Teopema besy

16

MHorouseHsl ¢ HeTbIMU K0P PUITECHTaMHU.
Teopema Buera

17

Pemenue cuctem TMHENHBIX YpaBHEHUN

18

Pemenue cuctem TMHENHBIX YpaBHEHUN

19

Marpuiia cucTeMbl JTUHEUHBIX YpaBHEHUH.
Onpenenurens MaTpuLsl 2X2, €ro
TE€OMETPUUYECKUI CMBICIT M CBOMCTBA;
BBIUHCJICHHE €r0 3HAYCHUS

20

Onpenenurtenb MaTPUILBI 2X2, €ro
F€OMETPUYECKHUI CMBICI U CBOMCTBA;
BBIYHMCIICHHE €T0 3HAUECHUS

21

[IpuMeHeHue onpenenuTes s peleHus
CHUCTEMBI IMHEHHBIX YpaBHEHU




22

Perrenue npukiaaHbIx 33724 ¢ TOMOILBIO
CHUCTEMBbI JIMHEHHBIX YpaBHEHUN

23

Pemenne nmpukiaaHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

24

Konrponsnas pabdora: "Panmonanshble
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI
JUHEHHBIX ypaBHEHUN"

25

OynK1Ms, c1ocoObl 3aJaHNs QYHKIINH.
B3anmnuo obparubie ¢pynkmnn. Kommosumms

byHKIUH

26

I'paduk pynkuunu. dnemMeHTapHbIC
npeoOpa3oBanus rpapukoB GyHKIUI

27

OO6nacTh orpeieIeHUs] U MHOXKECTBO
3HadeHui GpyHkuu. Hynu ¢pynkuuu.
[TpomexyTKH 3HaK TOCTOSTHCTBA

28

YETHble U HEYETHBIE PYHKIIUHU.
[lepuonnueckue Gynxuu. [lpomexyrku
MOHOTOHHOCTH (pYHKIIMU

29

MaxkcuMyMbl 1 MUHUMYMBI (yHKIIHH.
HauOonpIiee 1 HaMeHbIIIee 3HAUCHHE
(GYHKIMN Ha TPOMEXKYTKE

30

Jluneiinas, KBaapaTuyHas U JpOOHO-
nuHeHas QyHKIUN

31

DneMeHTapHOe Ucciel0BaHue U
MOCTPOCHHE TPAPHUKOB ATUX (DYHKITHIA

32

DneMeHTapHOe UCCIIeIOBaHNE U
MoCTpoeHue TpaduKOB ITHX HYHKITHI

33

CreneHsb ¢ 11eabIM noKa3zareiieM. bunom




Hrrotona

CreneHs ¢ LICIBIM MOKa3aTelieM. buaom

34
Herorona
CrenenHast QyHKIHSI ¢ HATYPATBHBIM U

35 eJIBIM noka3zareiieM. E€ cBolicTBa U
rpadux

36 KonTponbnas padora: "Crenennas
¢bynkus. E€ cBoiictBa u rpaduk”

37 Apudmerndeckuii KOpeHb HATypAIbHOU
CTEIICHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HATYpabHOI
CTETEeHU U €ro CBOWCTBA

39 [IpeoOpa3oBaHus YUCIOBBIX BHIPAKEHUM,
COJIEpIKaIMX CTENEHU U KOPHU

40 [IpeoOpa3oBaHus YUCIOBBIX BHIPAKEHUM,
COJIEpIKaIMX CTENIEHU U KOPHU

41 ITpeoOpa3oBaHus YUCIOBBIX BBIPaKEHUI,
coJieprKalluX CTENEeHU U KOPHU
Uppaumnonansusie ypaBHeHUs. OCHOBHBIE

42 METO/Ibl PEeIICHUS UPPALMOHATIBHBIX
YpaBHEHUI
Uppaumonansubie ypaBHeHHs. OCHOBHbIE

43 METO/bl PEIICHUS UPPALMOHATBHBIX
ypaBHEHUU
HppaumnonaneHsle ypaBHeHNs1. OCHOBHBIE

44 METO/BbI PEIICHNS UPPALMOHAIBHBIX
YpaBHEHUH

45 PaBHOCHIIbHBIE TIEPEXO/IBI B PEIICHUN




UpPPalMOHATILHBIX YPaBHEHHM

PaBHOCWIIBHBIE IEPEXOBI B PELLIEHUH

46 UppaLMOHAIIbHBIX YPAaBHEHUN

47 PaBHOCHUIIbHBIE ITEPEXO/BI B PELICHNUN
HPPALMOHATIBHBIX YPAaBHEHU

48 PaBHOCHIIBHBIE IEPEXOBI B PELLIEHUH
UpPPaLMOHAIIbHBIX YPaBHEHUHN
CaoiicTBa 1 rpaduk KOpHS N-0# cTeneHu

49 KaK QYHKIIMH OOpaTHOU CTETICHH C
HaTypaJIbHBIM I10Ka3aTeleM
CaoiicTBa ¥ rpauK KOpHS N-Oi CTENeHU

50 Kak (QyHKIIMH OOpaTHOI CTENIEHH C
HaTypaJIbHbIM I10Ka3aTeleM
KonTtponsHas padora: "CpoiicTBa u rpaduk

o1 KOpHs n-ou crerneHu. MppauroHanbHbIe
ypaBHeHus"

59 CreneHs ¢ palioHalIbHBIM IT0Ka3aTeNeM U
e€ CBOICTBA

53 CreneHs ¢ palioHalIbHBIM IT0Ka3aTeNeM U
e€ CBOICTBA

54 CreneHs ¢ pallOHaIbHBIM [10KA3aTENIEM U
e€ CBOICTBA

55 IToka3zarenbHas pyHKIHMSA, €€ CBOHCTBA U
rpaduk

56 Wcnonb3oBanue rpaduka GyHKIUU A5
pelLICHHs] YpaBHEHUI

57 Hcnons3zoBanue rpaduka GyHKIUA TS

peLIeHusl ypaBHEHU I




IlokazaTennHBIC YpaBHCHUA. OcCHOBHBIE

58 METO/IbI PEIICHUS MTOKA3aTEIbHBIX 1
ypaBHEHUU
IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE

59 METOBI PEIICHUS TTOKa3aTeIbHbIX 1
ypaBHEHUU
IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE

60 METO/IbI pelleHHsI TOKa3aTeIbHbIX 1
YpaBHEHUU

61 Konrponsnas padora: "[lokazarenbHas 1
¢ynkuus. [TokazaTenbHble ypaBHEeHUS"

62 Jlorapudwm uncna. CoiicTBa norapupma 1

63 Jlorapudm uncna. CoiictBa orapudma 1

64 Jlorapudm uncna. CoiicTBa norapudma 1

65 JlecsiTuuHBIE M HATYypaJIbHBIE JOrapu(MbI 1

66 JlecaTHUHBIE M HATypaJibHbIE JIOTapU(MBI 1

67 [IpeoOpazoBanme BeIpaXKEHUH, COAEPIKALTUX 1
Jorapupmbl

68 IIpeoOpa3oBaHue BbIpaXXEHUH, COAepKALIIX 1
Jorapu@msl

69 [TpeoOpa3oBanue BEIpaXKEHUH, COIEPKAITIX 1
sorapupmbl

70 Jlorapudmuueckas GpyHKIus, e€ CBOWCTBA U 1
rpaduk

71 Jlorapudmuueckas GyHKIMS, €€ CBOWCTBA U 1
rpadpux

79 Hcnonb3oBanue rpaduka GyHKIMM 115 1

pelLICHHs] YpaBHEHUI




Hcnonb3oBanue rpaduka GyHKIUT IS

3 pelIeHHs] ypaBHEHUI
Jlorapudmuueckue ypaBHeHusl. OCHOBHBIE

74 METOBI peIIeHUs JIOrapu(PMUIECKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHust. OCHOBHBIE

75 METOBI pEIICHUs JIOTapu(HPMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHust. OCHOBHBIC

76 METO/bI pelIeHUs JIorapu(PMUIECKUX
YpaBHEHUU

77 PaBHOCHIIbHBIE IEPEXObI B PELLICHUN
Jorapu)MUIECKUX ypaBHEHUH

78 PaBHOCHUIIbHBIE TTEPEXO/BI B pEIICHNUN
Jorapu(pMHUUECKUX YpaBHEHHUN

79 KonrtponbHas pabora: "Jlorapupmuueckas
¢ynkus. Jlorapudpmuueckue ypaBHeHHS "

80 CuHyc, KOCUHYC, TAHT€HC U KOTAHT'€HC
YKCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTAaHTE€HC
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCHHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCUHYC U apKTaHI€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

84 onpeeIeHUE TPUTOHOMETPHIECKUX

(GyHKIUI YKCIOBOTO apryMeHTa




Tpuronomerpuyeckas OKpy>KHOCTb,

85 onpeeICHUE TPUTOHOMETPHIECKUX 1
(bYHKIMIA 9UCIIOBOTO apryMeHTa

86 OcCHOBHBIE TPUTOHOMETPUYECCKHE (HOPMYJIBI 1

87 OCHOBHBIE TPUTOHOMETPHUYECKUE (HDOPMYJIBI 1

88 OcCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJIBI 1

89 OCHOBHBIE TPUTOHOMETPHUECKUE (DOPMYJIBI 1

90 [TpeoOpa3zoBaHue TPUTOHOMETPHUECKUX 1
BBIpKEHU I

01 [IpeoOpa3oBanue TPUTOHOMETPUIECKUX 1
BBIpOKEHU I

92 [IpeoOpa3oBanue TPUTOHOMETPUIECKUX 1
BBIpQKEHU I

93 ITpeoOpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIpOKEHU I

94 Pemenune TpuroHOMeTpUYECKUX ypaBHEHUN 1

95 Pemenune TpuroHOMeTpUUECKUX YpaBHEHHUM 1

96 Pemienne TpuroHOMeTpHUYECKMX ypaBHEHUH 1

97 Pemenune TpuroHOMeTpUUECKUX YpaBHEHUM 1

98 Pemenne TpUroHOMETpHYECKUX ypaBHEHUH 1

99 Pemenune TpuroHOMeTpUUECKUX YpaBHEHUM 1

100 Pemenne TpUroHOMETpHYECKUX ypaBHEHUH 1
KonrtponbHas pabora:

101 "TpUrOHOMETPUUYECKUE BBIPAXKEHUS U 1
TPUTOHOMETPUYECKNE YPABHEHUS "

102 [TocnenoBaTenbHOCTH, CIIOCOOBI 3aaHUs 1

nocienoBaTebHoCcTeEd. MeTon




MaTeMaTHIeCKOMN HHAYKIOUH

MOHOTOHHBIE U OIrpaHUYCHHBIC

103 nocjeoBaTenbHOCTU. VMicTopus aHanusa
0ECKOHEYHO MaJIbIX

104 Apudmerndeckas nporpeccust

105 ['eomerpuueckas nporpeccust

106 beckoHeuHo yObIBaroIIas reoMETpUYeCKas
nporpeccus

107 CymMma OeckOHEYHO yObIBarolIen
reOMEeTPHUECKON IPOrpeccuu

108 JIMHENHBIN U SKCIIOHEHIIMATIbHBIA POCT.
Hucno e. DopMyiia CIOKHBIX TPOLIEHTOB

109 JIMHEHBIN ¥ YKCTIOHEHIIMATBbHBIA POCT.
Yucno e. Dopmyia CI0KHBIX IPOLEHTOB

110 Vcnonb30BaHue MPOrpeccuu JJis peLIeHus
peayIbHBIX 3aJ1a4 MPUKJIAJHOTO XapaKTepa

111 KonrtponbHas pabora
"IlocnenoBarenbHOCTH U NTporpeccun”

112 HenpepbiBHbIE QYHKIIMH U UX CBOHCTBA

113 Touka pa3pbiBa. ACUMITOTHI I'paUKOB
byHKIUH

114 CBoiicTBa pyHKIMI HEMTPEPHIBHBIX HA
OTpE3Ke

115 CBoiicTBa pyHKIMI HEMTPEPHIBHBIX HA
OTpe3Ke

116 Metoa HHTEPBAJIOB JUIsl PELLICHUS

HEPaBEHCTB




MGTOI[ HWHTCPBAJIOB JIs pCIICHUA

117
HEpPaBEHCTB

118 Meton HHTEPBAJIOB JUIsl pELLICHUS
HEPABEHCTB

119 IIpuMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKUMI 1715 pelieHus 3a1a4

120 [IpuMeHeHnEe CBOMCTB HENPEPBIBHBIX
GyHKUMN A715 pelieHus 3a1a4

121 IlepBast u BTOpas Npou3BOIHEIE (D YHKIIUHU

y

199 Omnpenenenue, reOMETPUUYECKUN CMBICT
MPOU3BOAHOMN

123 Onpenenenne, GU3NIECKUN CMBICIT
MIPOU3BOJHOMN

124 VYpaBHeHHE KacaTelbHON K rpaduKy
byHKIIUN

195 VYpaBHeHHE KacaTeTbHOU K TpauKy
byHKIMHA

126 [Tpon3BoHBIE dTIEMEHTAPHBIX (PYHKITHI

127 ITpon3BoiHbIE 3TIEMEHTAPHBIX (PYHKIIHIA

128 [Ipon3BoiHast CyMMBI, TPOU3BEACHHUS,
YaCTHOT'O M KOMIO3ULIUU (PYHKITUI

129 IIpon3BoHas CyMMBI, TPOU3BEACHMUS,
YaCTHOT'O M KOMIO3UIIMU (PYHKITUI

130 IIpon3BoHas CyMMBI, TPOU3BEACHMUS,
YaCTHOTO ¥ KOMITO3ULIUU (YHKITHI

131 Kontponbnas padora: "[IpousBognas"

132 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS




3HaHuii: "YpaBHeHus"
133 [ToBTOpeHME, 00001IEHUE, CUCTEMATH3AIIHS 1
3HaHui: "Oyukiun"
134 HToroBast KOHTpOJIbHAs paboTa
135 Hroroas koHTpobHAs paboTa
136 HOBTOPGHI/IG, 000011IeHNEe, CHCTEMATH3 AN 1
3HaHUH
OBILIEE KOJIMYECTBO YACOB I1O 136 10

[TPOT'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acosB

KonTpoabHbie

Bcero
padoTshI

IpakTuyeckue
padoThI

Jara
U3y4YeHUS

JIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[IpumeHeHne mpOU3BOTHON K
UCCJIEIOBAHUIO (PYHKIIMI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne npon3BOIHON K
WCCJICIOBAaHMIO (DYHKITHI Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpumeHeHne mpOU3BOTHON K
UCCcleI0BaHMI0 (DYyHKIMHA Ha
MOHOTOHHOCTb M SKCTPEMYMBI

IIpuMeHeHne Mpou3BOIHON K
MCCIIeI0BaHUIO (DYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IprMeHeHnne Npon3BOIHOMN K
MCCIIeI0BaHMIO (DYHKIIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpuMeHeHne MpOU3BOIHON K
MCCIeI0BaHMI0 (YHKIIMIA Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenne HanOOIBIIIETO U

HaVMEHBIIIETO 3HAYECHHS HETIPEPBIBHOU

(GyHKIUHU Ha OTpe3Ke

Haxoxnenue HauOoJIbLIErO U




HaVMEHBIIIET0 3HAYCHUS HENIPEPBIBHOM
(GyHKLUHU Ha OTpE3Ke

Haxoxnenue HaubobIiero u
HAaWMEHBIIIETO 3HAYCHHS HETIPEPBHIBHOM
GyHKIIMY Ha OTpe3Ke

10

Haxoxnenue HanOoJIbIIErO U
HAUMEHBIIIETO 3HAYCHHUS HEMTPEPHIBHOU
(yHKIIMM Ha OTpE3Ke

11

Haxoxxnenune HanOoIbIIETO 1
HaWMEHBIIIETO 3HAYCHHS HETIPEPBIBHOM
(GyHKIIMHM Ha OTpe3Ke

12

Haxoxxnenne HanOoJIbIIETO U
HAaWMEHBIIIETO 3HAYCHUST HEMTPEPHIBHON
(GyHKIIMHM Ha OTpe3Ke

13

IIpumenenne nporu3BOIHOMN HJIst
HAXOK/ICHUS HAWJTYUIIIeTO PEIICHUS B
MPUKIIAIHBIX 33/1a4ax

14

IIpumenenne nporu3BOIHOMN HJIst
HAXOK/ICHUS HAWJTYUIIIETO PEIICHUS B
MPUKJIAHBIX 33/1a4ax

15

[IpumeneHnre npou3BOIHOM IS
ONPEAEIIEHUS CKOPOCTH U YCKOPEHUS
npoiiecca, 3aJaHHoro (hopmyson uim
rpaduxkom

16

[Ipumenenre npou3BOIHOM 1S
OTIpEIeTICHUSI CKOPOCTH U YCKOPEHUS
nporiecca, 3aJaHHoro (popmyson wim
rpagukoM




17

Kommo3zurus ¢yHKIui

18 Kommo3zurus ¢yHKIui

19 Komnosunus GpyHkimii

20 ['eomeTpuyeckue 0Opa3bl ypaBHEHUN Ha
KOOPAMHATHOW INIOCKOCTH

21 I'eomerpuueckue o6pa3bl ypaBHEHHI Ha
KOOPJMHATHOM IIIOCKOCTH

29 Kontponbnas pabora: "MccnenoBanue
(GYHKIUH C TOMOIIBIO TIPOU3BOHOM "

23 [lepBooOpa3Hasi, OCHOBHOE CBOHCTBO
epBOOOPA3HBIX

24 [TepBoOOpa3HbIe 3NIeMEHTAPHBIX (HYHKITUH.
[TpaBuia HaxoJeHHUS IEPBOOOPA3HBIX

o5 [TepBooOpazHble rIeMEHTApHBIX (QYHKIIHH.
[IpaBuna HaxoXx1€HNS IEPBOOOPA3HBIX

26 Wurerpai. I'eomeTpuuecKuil CMbICT
UHTErpaia

97 Boruncnenue onpenenéHHOro HHTerpaina
o popmyne Herotona-Jleitouuia

28 Brruucnenue onpeaenéHHoro HHTerpaia
no popmyne Herotona-Jleitouua

29 [IpumeneHne nuHTErpaia 1 HaXOXKIACHUS
IUIOINAACH TUIOCKUX (QUTYp

30 [IpumeneHne nuHTErpaia 1 HaXOXKIACHUS
00BEMOB r€OMETPUYECKUX TeI

31 [Tpumeps pemennii Aud GepeHnanTbHbIX

YpaBHEHUU




[Tpumeps! pemennii ruddepennnanbHbIX

32 .
ypaBHEHUI
Maremarnueckoe MO/ICTHPOBAHHE

33 PEATBHBIX TPOIECCOB C TIOMOIIIBIO
nuddepeHIATbHBIX YPaBHCHHUH

34 KonTponpHas padota: "IlepBoobpasnas u
uHrerpan"

35 Tpuronomerpudeckne GyHKIIUH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpudeckue GyHKIUU, X
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckue GyHKIMU, X
CBOIicTBa U rpaduKu

38 Tpuronomerpudeckne QyHKIIUH, UX
cBOIicTBa U rpaduKu

39 Tpuronomerpudeckne QyHKIIUH, UX
CBOWCTBA U TpapUKu
OT100p KOpHEW TPUTOHOMETPHUUECKUX

40 YPaBHEHMH C TOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHIX

41 YpaBHEHUH C TOMOIIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUYECKUX

42 YpaBHEHHUH C TOMOILIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH

43 OT100p KOpHEW TPUTOHOMETPHUUECKUX

YPaBHEHUH C TIOMOIIBIO




TPUTOHOMETPUUECKON OKPY>KHOCTHU

Pewienne TpuroHOMeTpUYECKUX

44
HEPaBEHCTB

45 Pewienne TpuroHOMeTpUYECKUX
HEPaBEHCTB

46 Pemienue TpuroHoMeTprUyECKUX
HEPaBEHCTB

47 Pemienne TpuroHOMeTpUYECKUX
HEPaBEHCTB
KoHntponbhas pabora: "I 'paduku

48 TPUTOHOMETPHUYECKUX (PYHKITHIA.
Tpuronomerpruyeckue HepaBeHCTBa"

49 OCHOBHBIEC METO/IBI PEIICHUS
NOKa3aTeIbHbIX HEPABEeHCTB

50 OCHOBHBIEC METO/IbI PEIICHUS
NOKa3aTeIbHbIX HEPABEeHCTB

51 OCHOBHBIE METO/IbI pEIICHUS
NOKa3aTeIbHBIX HEPABEHCTB

52 OCHOBHBIE METO/IbI pEIICHUS
NOKa3aTeIbHbIX HEPAaBEHCTB

53 OCHOBHBIE METO/IBI PEIICHUS
norapu(MUIECKIX HEPABEHCTB

54 OCHOBHBIE METO/IBI PEIICHUS
JorapupMHUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI pEIICHUS
JOrapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEILICHUS

Jgorapu(pMHUUECKUX HEPABEHCTB




OCHOBHBIC MCTOJbI pCHICHUA

> UpPpalMOHATIbHBIX HEPABEHCTB
58 OcHOBHBIE METO/IbI PELLICHUS
UppalMOHAILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEIICHUS
UppalMOHATIbHBIX HEPABEHCTB
60 OCHOBHBIEC METO/IbI PEIICHUS
UpPpALMOHATILHBIX HEPABCHCTB
61 I'paduaeckue MeTO Bl pemIeHHS
UpPaMOHATILHBIX YPaBHEHUN
62 ['padmyeckue METOABI peLICHHS
UPPALMOHATIBHBIX YPaBHEHHIM
63 I'padmaeckne MeTO Bl pemeHHs
MOKa3aTeIbHBIX YPABHEHHI
64 I'padmaeckne MeTO Bl pemeHHs
MOKa3aTeTbHBIX HEPABEHCTB
65 I'paduueckue MeTObI perIeHus
norapu(MUUECKUX YpaBHEHUN
66 I'paduueckue MeTObI perIeHus
norapupMHUUECKUX HEPABEHCTB
67 ['padrueckue METO B! peIIeHUS
norapu(MHUIECKUX HEPABEHCTB
['padrueckue METO B! peIIeHUS
68 MOKA3aTeNbHBIX U JIOTAPU(PMUIESCKIX
ypaBHEHUU
I'paduueckue MeToab! pemeHus
69 NOKa3aTeIbHBIX U JOrapuPpMUUECKIX

YpaBHEHUU




70

['padmyeckue METOIbI peIICHUS
MOKAa3aTeIbHBIX U JIOTAPUPMUUECKUX
HEPABEHCTB

71

['padmyeckue METOABI peLIeHHs
NOKa3aTeIbHBIX U JOrapuPMHUUECKIX
HEPaBEHCTB

72

KoHnTtpoinbhas pabora: "UppannoHaibHbIe,
MOKa3aTeIbHbIC U JTOrapupMUIECKUE
HepaBeHcTBa"

73

KommuiekcHbie uncna. Anredpandeckas u
TPUTOHOMETpUYECKast (POPMBI 3AMUCH
KOMIUICKCHOTO YHCIIa

74

KomrnekcHbie uncna. Anredpandeckas u
TpUTOHOMETpHYECKasi POPMBI 3arucu
KOMIUIEKCHOTO YhCIia

75

Apudmernueckue onepanum ¢
KOMIUIEKCHBIMU YHCIIaMHU

76

ApudmeTrnueckue onepanuu c
KOMIUIEKCHBIMU YHCIIaMHU

77

N300parkeHne KOMIUIEKCHBIX YHCEN Ha
KOOPJAMHATHOM IIOCKOCTH

78

N300pakeHne KOMIUJIEKCHBIX YHCel Ha
KOOPJMHATHOH TIIOCKOCTH

79

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

80

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

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YUCCII OJIA




petieHus GU3NIECKUX U T€OMETPHUICCKHUX
3a1a4

KoHnTtposnbnas pabdora: "KomMruiekcHbie

82 |
yucia

83 HatypanbHble 1 1ienbie uncia

84 HarypanbHble U 11eble 9nciia

85 [IpumeHneHnue NpU3HaKoOB AETUMOCTU
LEJIBIX YuCell

86 [TpuMeHeHne NIPU3HAKOB AETUMOCTH
LEJIBIX YuCell

87 [TpuMeHeHne NPU3HAKOB AETUMOCTH
uensix yucesn: HOJl 1 HOK

88 [IpumeHeHne npu3HaAKOB 1ETUMOCTH
uenbix yncen: HOJ[ u HOK

89 [TpuMeHeHne NPU3HAKOB AETUMOCTH
LEJbIX YUCEeJI: OCTaTKH [0 MOAYIIIO

90 [TpuMeHeHne NPU3HAKOB AETUMOCTH
LEJbIX YUCEeJI: OCTaTKH [0 MOAYIIIO
[TpuMeHeHre NPU3HAKOB JIEIUMOCTH

91 LEJbIX YUCell: anroput™ EBkimnaa s
peleHns 3aa4 B IeJIbIX YhcIax

92 KonTtponbHas pabdora: "Teopus nensix
gucen"
Cucrema 1 COBOKYITHOCTh YPABHEHH.

93 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEAICTBUSA

94 CucremMa 1 COBOKYITHOCTh YPaBHEHHUH.

PaBHOCHIIBHBIEC CHCTEMBI U CHCTEMBI-




CJIICACTBUA

95 OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW pallMOHAIBHBIX YPaBHEHUN

OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
96 COBOKYITHOCTEW MppalMOHAIbHBIX
yYpaBHEHUI

OcCHOBHBIE METO/IBI PELICHUS CUCTEM U
97 COBOKYITHOCTEH ITOKa3aTeIbHbIX
YpaBHEHUU

OCHOBHBIC METOJIbI PEIICHUS CUCTEM U
98 COBOKYITHOCTEH MTOKa3aTeIbHBIX
YpaBHEHUN

OCHOBHBIEC METOJIbI PEILICHHS CUCTEM U
99 COBOKYITHOCTEH JIOrapu(pMUIECKUX
ypaBHEHUH

OCHOBHBIE METO/IBI PEIICHHSI CHCTEM U
100 COBOKYITHOCTEH JIoTapu(PMUIECKIX
yYpaBHEHUHU

[IprMeHeHne CUCTEM K PELIEHUIO
MaTeMaTHYeCKUX 3ajad U 3a7a4 u3

101 pa3IUYHBIX 00JaCTel HAyKH U peabHOU
YKU3HU, UHTEPIPETALUs OTyYEHHBIX
pe3yJIbTaToOB

[IpumeHeHMe cUCTEM K peIIeHUI0
MaTeMaTHYECKUX 3a7a4 1 3a/1a4 U3

102 pa3IMYHBIX 00JIaCTel HAyKU U pealbHOI
’KW3HU, HHTEPIIPETAIHs ITOJTy4SHHBIX
pe3yabTaToB




[IprimMeHeHre HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4y 13

103 pa3nuyHbIX 001acTeil HAYKH U peaTbHON
YKU3HU, UHTEPIPETALUs 10TYYEHHbBIX
pe3yJbTaToB
KoHntposnbnas padora: "Cucremsi

104 paloHaIbHBIX, HPPALMOHATBHBIX
MOKAa3aTeNbHBIX U JIOTAPUPMUIECKUX
ypaBHEHUI"

105 PannonanbHble ypaBHEHUS ¢ TapaMeTpaMu

106 PanmonansHbIe HEpAaBEHCTBA C
napaMeTpamu

107 PanyonanbHbIE CHCTEMBI € TApAMETPAMHU

108 HpparnmonansHble ypaBHEHHUS],
HEPaBEHCTBA C MapaMeTpaMu

109 HppanmonaibHbIe CUCTEMBI C
napaMeTpamu

110 [loka3zaTenbHbIe ypaBHEHUS, HEPABEHCTBA C
napaMeTpamu

111 [TokazarenbHbIE CUCTEMBI C MapamMeTpaMu

112 Jlorapudmuueckue ypaBHEHUS,
HEPaBEHCTBA C MapaMeTpaMu

113 Jlorapudmudeckue cuCTEMBI C
napaMeTpamu

114 TpuroHomeTpruyecKkue ypaBHEHUS C
napaMeTpamu

115 TpuroHomeTpruyeckue HepaBEeHCTBa C

napameTpamu




116

TpUroHoMeTprU4ECKUE CUCTEMBI C
napaMeTpamu

117

[TocTpoenue u nccaeaoBaHue
MaTEeMaTUYECKUX MOJIEJIEH pealbHbIX
CUTYallMi C TOMOIIBIO YPAaBHEHUH C
napameTpamu

118

ITocTpoenue u uccinegoBaHue
MaTeMaTUYECKUX MOJIEIEN pealbHbIX
CUTyAalUH C IOMOILBI CUCTEM YPAaBHEHUI
C mapameTpaMu

119

ITocTpoenue u ucciaegoBaHue
MaTeMaTHYECKUX MOJIENIEH pealbHbIX
CUTYaIlMi C TOMOIIBIO CUCTEM YpaBHEHUHN
C mapameTpaMu

120

KonTponbnas pabora: "3anauu ¢
napaMerpamu’

121

[ToBTOpenue, o6odIIEHKE,
cUCTeMaTH3alys 3HaHUU: "YpaBHEHUS"

122

[ToBTOpenue, 06001IIEHNE,
cucTreMarusanus 3HaHui: "Y paBHeHU"

123

[ToBTOpenme, 0600IIEHNE,
cucTeMaTHh3anus 3HaHui: "Y paBHEHUS.
Cucremsl ypaBHeHUH"

124

[ToBTOpenme, 0600IIEHNE,
cucremarusanuus 3HaHui: "HepaBeHcrsa"

125

[ToBTOpenue, 06001IeHNE,
cucrtemaTusanus 3Hanuii: "HepaBencraa"

126

[ToBTOpenue, 06001IeHNE,




cucremaTtusanus 3Hanuii: "HepaBencrpa"

[ToBTOpEeHmE, 0600IICHNE,

127 cucreMaru3anus 3Hanui: "[IponsBonnas u 1
€€ mpuMeHeHue"
[ToBTOpeHnue, 06001ICHNE,

128 cucremaTusanus 3HaHui: "[IponsBoanas u 1
e€ npumeHeHue"
[ToBTOpenue, 06001EHNE,

129 cucremarusanus 3HaHuit: "[IpousBogHas u 1
e€ mpuMeHeHue"
[ToBTOpEHME, 0000IICHUE,

130 cuctemaTusanus 3Hanui: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpenue, 06001IIEHNE, 1
cucreMaruzanus 3Hanuii: "Oynkiun"

132 [ToBTOpenue, o6odIIEHKE, 1
cucreMarusanus 3Hanui: "OyHkiun"

133 [ToBTOpenue, 06001IIEHNE, 1
cucreMaruzanus 3Hanuii: "Oynkiun"

134 HroroBast kKoHTpoOsIbHAS paboTa

135 Wroroas KOHTpOsIbHASA paboTa

136 [ToBTOpenwue, 0000mIEeHNE, 1
CHCTEMAaTH3aLMs 3HAHUH

OBHIEE KOJIMYECTBO YACOB I10 136 10

[TPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHHME
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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