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IHHOACHUTEJIBHASA 3AIINCKA

VYueOnbili Kypc «Anredpa U Hauajga MaTEMaTHYECKOT O aHAIM3a» SABIISIETCS
OJTHUM U3 HanboJiee 3HAYMMBIX B IPOrpaMMe CpeHEero ooiiero oopasoBanus,
MIOCKOJIbKY, C OTHOW CTOPOHBI, OH 00ECIIEYMBAET HUHCTPYMEHTAJIbHYIO 0a3y 1Jis
U3Y4YEeHHS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C APYroi CTOpOHBI, popMupyer
JIOTHYECKOE U a0CTPaKTHOE MBIIIUICHUE 00yUYaIOIIUXCSl HA YPOBHE, HEOOXOIUMOM
JUTS OCBOCHUS MH(GOPMATUKH, OOIIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH M IPYTUX
JUCHUIUIMH. B pamkax qaHHOTro y4eOHOro Kypca 00ydarolurecs OBIageBaoT
YHUBEPCAIBHBIM S3bIKOM COBPEMEHHON HAyKH, KOTopas (GopMyIupyeT cBoU
JOCTHKCHHS B MaTeMaTHIeCKOU (opMme.

VYu4eOnblii Kypc anreOpbl U HaYaI MATEMAaTUYECKOTO aHAIN3a 3aKJIa/IbIBaeT
OCHOBY JJIsl YCTICIITHOTO OBJaICHHS 3aKOHAMH (DU3UKH, XUMHUH, OHOJIOTHH,
MOHUMAHUSI OCHOBHBIX TEHACHIIUNA PA3BUTHUS IKOHOMHKH M OOIIIECTBEHHON KHU3HHU,
TIO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO HCIIONB30BaTh UX JUIA JaTbHEUIIET0 00pa30BaHUs U B
TIOBCETHEBHOM XKM3HU. B TO ke BpeMs oBJa/ieHre aOCTPaKTHBIMH U JIOTHYECKU
CTPOTUMH KOHCTPYKLUSAMU anreOphl 1 MAaTEMaTHYECKOTO aHaJIi3a pa3BUBAET YMEHUE
HAXOJUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh HCTHHHOCTD, TOKA3bIBATh YTBEPKICHUS
C TIOMOIIIBIO0 UHAYKIIUH U PACCYXAATh NSAYKTUBHO, HCIIOIH30BaTh 0000IICHUE U
KOHKPETU3AIHIO, a0CTparupoBaHKe U aHAJIOTHIO, (HOPMUPYET KPEaTUBHOE U
KPUTUYECKOE MBIIIJICHHUE.

B xone nzyuenus yue6Horo kypca «Anredpa u Hauajga MaTeMaTHIECKOTO
aHanM3a» 00y4arolKecs MOoTy4YaroT HOBBIN OIBIT PELICHUS IPUKIIAIHBIX 3a/1a4,
CaMOCTOSITETILHOT O TTIOCTPOEHUSI MaTEMaTUYECKUX MOJIEJIe peambHbIX
CUTYyalluid, UHTEPIIPETALUH MMOTYYEHHBIX PEUICHU, 3HAKOMSTCS C PUMEpPaAMHU
MaTEMaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE, HAYKE U HCKYCCTBE, C
BBIJJAIOIIUMUCS MAaTEMAaTUHYECKUMU OTKPBITUSMU U UX aBTOPaMHU.

VYyeOHbl Kypc 00J1a/1aeT 3HAUUTEIbHBIM BOCIIUTATEbHBIM OTEHIIMAJIOM,
KOTOPBIHN peanu3yeTcs KaKk yepe3 yueOHbIN MaTepuall, ClOCOOCTBYIOMINMA
(OpMHUPOBAHUIO HAYYHOTO MUPOBO33PEHMS, TAK U Yepe3 crielu(PpuKy yueOHou
NEeSTENbHOCTH, TPeOyIolel MPOJ0JKUTENbHON KOHIIEHTPAllU BHUMAHUS,
CaMOCTOSITETTbHOCTH, aKKYPAaTHOCTHA U OTBETCTBEHHOCTH 32 MOJIYYCHHBIN
pe3ynbTar.

B ocHoBe MeToauku 00ydeHus anreOpe U Hadajaam
MaTEMaTUYECKOTO aHAIM3a JISKUT JeSTEIbHOCTHBIN IPUHIIUI O0yYEHHUS.

B ctpykType yueGHOro kypca «Anredpa u Hadyajia MaTEMaTUHYECKOTO
aHaJIM3a» BbIJEJICHBI CIEAYIONINE COIepKAaTEIbHO-METOIMUECKUE TMHUU: «Hucna
Y BBIUUCTEHU», «DYyHKIINN U TpauKkny», «YpaBHEHUS U HEPABEHCTBAY,

«Haugana MmaTeMaTu4eckoro aHaiauzay, «MHOXeCTBa U JIOrTMKa». Bce 0OCHOBHBIC



COZIEPKATEIBbHO-METOUUECKUE JIMHUM U3YUYalOTCS Ha MPOTSHKEHUH IBYX JIET
0oOy4YeHHs Ha YPOBHE CPEIHEro 001ero oopa3oBaHusi, ECTECTBEHHO JTOTIOTHSIS
JIpYT Apyra ¥ MOCTENEHHO HACKIIAsACh HOBBIMU TEMaMHU U paszzenamu. JlaHHbIM
y4eOHBIN KypC SBJISIETCS UHTETPATUBHBIM, TIOCKOJIBKY 0ObEIMHSIET B ce0e
coJiep)KaHME HECKOJIbKUX MaTEMAaTHUYECCKUX JUCITUILIINH, TAKUX Kak anreopa,
TPUTOHOMETPHUSI, MATEMATUUECKUN aHAIN3, TEOPUS MHOXKECTB, MaTEeMaTHUECKas
jorvka u apyrue. [1o mepe Toro kak odydarommuecs: oBiaJeBarOT Bc€ Ooee
IITUPOKUM MaTeMaTHUYECKHUM aIlllapaToM, Y HUX IMOCIe0BaTEeIbHO (DOPMUPYETCS U
COBEPIIECHCTBYETCSI YMEHUE CTPOUTH MATEMAaTHUECKYIO MOJIEb PeaibHOM
CUTYyalliU, IPUMEHSTh 3HAHUS, MTOJIy4YE€HHbIE TTPU U3YUYEHUH Y4eOHOTO Kypca, s
PENIeHHs CaMOCTOSATEIBHO CPOPMYIMPOBAHHON MaTEMaTHUECKOM 3a1a4H, a 3aTeM
WHTEPIPETUPOBATH CBOM OTBET.

ConeprkarenbHO-MeToAMuecKas TUHUS «Huca 1 BBIYUCICHUS 3aBEpIIaeT
dbopMupoOBaHUE HaBBIKOB UCIIOIB30BAHUS IEUCTBUTEIBHBIX YHUCEI, KOTOPOE ObLIO
HA4YaTO Ha YPOBHE OCHOBHOIO 00111ero oopazoBanus. Ha ypoBHe cpeaHero
o01rero oopazoBaHusi 0c000€ BHUMAaHUE yenseTcs (OpMUPOBAHUIO HABBIKOB
pallMOHANIbHBIX BEIYUCICHUHM, BKIIOYAIOIINX B CE0sI UCTIOJIb30BAHUE PA3TUYHBIX
dbop™m 3amucu Ynciia, yMeHHe JIeJaTh MPUKUIKY, BBITTOIHATh NPUOIMKEHHBIE
BBIYMCIICHUS, OIIEHUBATh YUCJIOBBIC BBIPAKECHUS, paO0TAaTh C MAaTEMaTHUYCCKUMU
KOHCTaHTaMHU. 3HAKOMbBIEC 00YJaIONUMCS MHOXKECTBA HATYPaIbHBIX, IIEJBIX,
palMOHANBHBIX U ICUCTBUTEIbHBIX YUCEN JIOMOIHSIIOTCS MHOXKECTBOM
KOMIUIEKCHBIX UMCel. B KaK/10M U3 3TUX MHO>KECTB pacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My CIIeIM(PUUECKUE 3a/1a4u U OTlepaIliu: ACIICHUE HaIIeo,
OMEepPUPOBAHUE OCTATKAMHU HAa MHOKECTBE 11€JIbIX YHCEIl, 0COObIE CBOMCTBA
palMOHAJILHBIX U UPPAIIMOHAIIBHBIX YHCes, apu(METHUECKHE ONepalliu, a TaKkKe
U3BJICUCHUE KOPHS HAaTYPaJIbHOM CTENEHU Ha MHOKECTBE KOMILIEKCHBIX YHCEIL.
biaropaps mociieioBaTeIbHOMY PaCUIMPEHUIO KPyra UCTIOIb3yEMbIX YUCET U
3HAKOMCTBY C BO3MO>XHOCTSIMHU UX NMIPUMEHEHHUS ISl PEIICHUS Pa3IMUHbIX 3a/1a4
dbopMupyeTcs npeacTaBieHue O €IMHCTBE MATEMATHKU KaK HAyKU U €€ poJid B
MOCTPOCHUH MOJIeNIE peaJbHOr0 MUpPa, IMUPOKO UCIIOIB3YIOTCS 000011IeHIE 1
KOHKpETHU3ALIUSL.

Jluaus «YpaBHEHUS M HEPABEHCTBA» PEATN3yeTCs HA MPOTSHKEHUH BCETO
o0y4eHus: Ha YPOBHE CPEIHEro 001Iero o0pa3oBaHus, TOCKOIbKY B KaXI0M
pasznene [IporpaMMel perycMOTPEHO pPEIIeHNEe COOTBETCTBYIONINX 3a1a4. B
pe3yabpTaTe 00yJaroIuecs OBIAIeBAIOT PAIMYHBIMU METOAAMHE PEIICHUS
paIMOHANIbHBIX, HPPAIIMOHATBHBIX, MTOKA3aTENbHBIX, JIOTApU(OMHUCCKIX U
TPUTOHOMETPUYECKUX YPAaBHEHUI, HEPABEHCTB U CUCTEM, a TaKXKe 3a/1a4,
cozepxkamumx mapametpsol. [lonydeHHble yMEHHS IIUPOKO UCTIONB3YIOTCS MIPH
UCCIeIOBaHUU (YHKIIUNA C TIOMOIIBIO0 TPOU3BOIHOM, TIPU PEIICHUH MPUKIIATHBIX



3a/1a4 ¥ 3a]1a4 Ha HAXOXKJIEHUE HAauOOJBIINX U HAMMEHBIIINX 3HAYCHUN (PYHKIIHU.
JlanHasi conmepkaTenbHast IMHUS BKITIOYAET B ce0s Takke (OpMUPOBAHNE YMEHUI
BBITIOJIHATH Pacy€Thl Mo (popMyiam, mpeoOpa3oBaHus palliOHAIBHBIX,
UPPALMOHAIBHBIX ¥ TPUTOHOMETPUUYCCKUX BBIPAYKEHUH, a TAK)KE BBIPAKECHUH,
coJiep KaIluX CTeneHu u Jorapudmel. braronaps nzydenuro anredpanieckoro
MaTtepuasna MpoUCXOIUT JaldbHEnIee pa3BUTHE aJTOPUTMHUUECKOTO U
a0CTPaKTHOrO MBIIIICHHS 00y4JaloIuXcs, GOPMHUPYIOTCS HaBBIKHU J1€TyKTUBHBIX
paccyxJeHui, paboThl ¢ CUMBOJIBLHBIMHU (POPMaMH, MIPEICTABICHHUS
3aKOHOMEPHOCTEW 1 3aBUCHMOCTEH B BHJIC PAaBEHCTB U HEPAaBEHCTB. Anredpa
npenaraet 3GPEeKTUBHBIC HHCTPYMEHTHI JJIS PEIICHHSI PAKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HATJISTHO IEMOHCTPUPYET CBOM BO3MOKHOCTHU KaK
SI3bIKA HAYKH.

ConepkarenbHO-MeToAnYecKast TUHUS «DyHKINH U rpaduKm» TECHO
nepervieTaeTcs ¢ IPyruMy JIMHUSIMUA Y4eOHOT O Kypca, TOCKOIbKY B KAKOM-TO
CMBICIIE 33J1a€T NOCJIEI0BATENIbHOCTh U3yUeHUsl MaTepuana. M3yueHue cTeneHHoi,
MO0Ka3aTeNbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (DYHKITUHN, NX CBOMCTB
U rpaMKOB, UCTIONH30BaHNE (DYHKIIMH JJIs PEIICHUS 33424 U3 IPYTUX YI4EOHBIX
PEAMETOB U PEabHOM KU3HHU TECHO CBS3aHO KaK C MATEMAaTHUYECKUM aHAIU30M,
TaK ¥ C PEIICHUEM ypaBHEHUI U HepaBeHCTB. [Ipu 3TOM O0JbIIIOE BHUMAHKE
ynensiercs (popMUPOBAHHUIO YMEHHS BhIpaXKaTh (pOpMyIaMu 3aBUCUMOCTH MEXKTY
Pa3TUYHBIMHA BETMYMHAMU, UCCIICIOBAThH MOTYUEHHBIE (PYHKITUHU, CTPOUTH UX
rpaduku. MaTtepuan 3Tol cofep>KaTeIbHOM JIMHUU HalleJIeH Ha Pa3BUTHE YMEHUM
Y HaBBIKOB, TIO3BOJISFOIIMX BBIPAKAaTh 3aBUCHUMOCTH MEXTY BETUIMHAMU B
paznuyHol (popme: aHATUTUYECKOM, rpaduieckoit u cioBecHOM. Ero
U3Y4YEHHUE CIIOCOOCTBYET Pa3BUTHUIO AJITOPUTMUYECKOTO MBIIILICHHUSI,

CIOCOOHOCTH K 0000IIEHUIO M KOHKPETHU3AIIMH, UCTIOIb30BAHUIO aHATIOT HiA.

CopepxarenbHas TuHUS «Havana MmaTeMaTH4eCKOro aHaJin3a Mo3BOJIsET
CYILECTBEHHO PACIIUPUTH KPYT KaK MaTEMaTUYECKUX, TaK U MPUKIAIHBIX 3a/a4,
JIOCTYITHBIX 00YYaIONMMCS, TaK KaK Y HUX MOSIBJISIETCS BOBMOXHOCTh CTPOUTD
rpaduKy CIOKHBIX (QYHKIIHHI, ONIPEACTATh UX HAUOOIBIINE 1 HANMEHBIIIHE
3HAYCHUS, BBIYUCIISTH TUIOMAN GUTYp U 00BEMBI TEII, HAXOUTh CKOPOCTH U
YCKOpEHUs npoleccoB. JlaHHas conepxkarenbHast JIMHUSL OTKPHIBAET HOBbBIE
BO3MO>KHOCTH IMMOCTPOEHHUS MaTEMaTUUECKUX MOJIeNIel peajbHbIX CUTYyalluH,
MO3BOJISIET HAXOAUTH HAWTYYIIIEE PEIICHUE B TPUKIIAIHBIX, B TOM YUCIIE
COLIMAJIbHO-D)KOHOMHMYECKUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTHYECKOrO
aHaJu3a COoCOOCTBYET Pa3BUTUIO aOCTPAKTHOrO, (POPMaJIbHO-TOTHUECKOTO U
KpEaTUBHOTO MBIIUICHUS, (HOPMUPOBAHUIO YMEHUN PACIIO3HABATD MPOSBICHUS
3aKOHOB MAaTeMAaTHKHU B HayKe, TEXHUKE U UCKyccTBe. O0yuaroiyecs y3HaT O



BBIJIAIOIINXCS Pe3y/IbTaTax, MOJTYYSCHHBIX B XOJ/I€ Pa3BUTHS MaTEMaTHKU Kak
HayKH, U 00 UX aBTOpax.

ConeprkarenbHO-METOUIecKast THHHS «MHOXECTBA U JIOTHKA) BKIIIOYACT B
ce0s AIIEMEHTHI TEOPUU MHOXKECTB U MATEMATHUYECKOM JOTHKHU. TeopeTnuko-
MHOKECTBEHHBIC TIPE/ICTABJICHUS POHU3BIBAIOT BECHh KYPC IIKOJLHON MaTeMaTHKH
U IIpeJIararoT HanboJiee YHUBEPCANbHBIN S3bIK, 00BESIUHSIONINN BCE a3 Ieibl
MaTEeMaTUKU U €€ MPUII0KEHUN, OHU CBSI3BIBAIOT Pa3HbIC MATEMATUYECKUE
JUCHUTUIMHBI U UX IPWIOKEHUsI B euHoe 1enoe. [1o3ToMy BakHO JaTh
BO3MOKHOCTh 00yUaromeMycsi TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIH S3bIK
COBPEMEHHOW MAaTEeMAaTHUKHU U UCITOJIb30BaTh €ro ISl BRIPAXKEHUSI CBOMX MBICIIEH.
JIpyruM Ba>kHBIM MPU3HAKOM MaTeMaTUKH KaK HaAyKH CIEAYeT MPU3HATh
CBOMCTBEHHYIO € CTPOroCTh OOOCHOBAHHH U CJICIOBAaHUE ONPEACIEHHBIM
paBUjiaM MOCTPOEHUS JI0KAa3aTEeIbCTB. 3HAKOMCTBO € 3JIEMEHTAMU
MaTEeMaTHYECKON JJOTUKHU CITIOCOOCTBYET Pa3BUTHIO JIOTUUECKOTO MBIIIICHUS
00ydJaromuxcs, MO3BOJISIET UM CTPOUTH CBOU PACCYKICHHUS Ha OCHOBE JIOTHYECKUX
npaBmwiI, GOPMUPYET HABBIKA KPUTUUECKOT'O MBITTUICHHSI.

B yuebHOM Kypce «Anredpa 1 Hayajga MaTeMaTHIECKOTO aHAJIH3a»
MPUCYTCTBYIOT OCHOBBI MaTE€MaTUYECKOI0 MOJICIUPOBAHMS, KOTOPbIE MPU3BAHbI
croco0CTBOBATh (POPMHUPOBAHUIO HABBIKOB ITOCTPOCHUST MOJIEJIEH peaibHBIX
CUTYyaIlui, UCCIICOBAHMSI ATUX MOJICTICH ¢ IIOMOIIBIO ammapaTa ajareOpbl U
MaTEeMaTHYECKOro aHaAJIN3a, MHTEPIPETAIIUU MTOTYUYCHHBIX PE3YyIbTaTOB. Takue
3a/1aHUs BIUIETCHBI B KAXKIBIM U3 Pa3iesIOB MIPOrpaMMBbl, MOCKOJIBKY BECh MaTepHall
y4eOHOr0 Kypca IMIMPOKO UCTIONB3YETCS IS PEeIICHUs TPUKIIaIHbIX 3a1ad. [1pu
pElIEHNU PeaTbHbIX NPAKTUYECKUX 3aJ1au 00yJarolnecs: pa3BUBaAIOT
HAO0JII01aTeTbHOCTh, YMEHHUE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh aHAJIOTHIO, 0000IaTh Y KOHKPETU3UPOBATH MPOOIIEMY.
JlesiTenbHOCTD 110 (POPMHUPOBAHUIO HABBIKOB PEIICHUS TPUKIIATHBIX 33729
OpraHU3yeTCs B MPOIECCE U3YUYCHUS BCEX TEM YUeOHOTO Kypca «Anredpa u
Hayaja MaTeMaTHYECKOTO aHaIu3a.

Ha u3yuenue yuebHOro kypca «Anredpa u Hayaia MaTeMaTH4ecKoro
aHanu3a» oTBoauTcs 272 4daca: B 10 kimacce — 136 vacos (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COJEPXAHME OBYUYEHUA
10 KUIACC

Yucia v BBIYUCTCHUS

Pammonanbubie yncia. OOBIKHOBEHHBIE U IECATUYHBIE IPOOU, TTPOIICHTHI,
OeckoHeuHbIe iepuoandeckue apoou. [IpumeHenue apodeit U MPOIEHTOB IS
peLIeHUs NPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciey 3HAHUH U PeajJbHOU KU3HHU.

JenicrBurenbHble yncaa. PanmoHanbHbeie M HppalOHAIBHBIE YUCIIA.
ApudmMernyeckue oneparuy ¢ 1eHCTBUTEILHBIMU YicIaMu. MoyIh
JNENUCTBUTENBHOTO YUCIa U ero cBocTBa. [IpubamkEHHbIC BEIYUCICHUS,
IIpaBWIa OKPYIJIEHUS, IPUKHUJIKA U OLICHKA PE3YiIbTaTa BEIYMCICHUN.

Crenens ¢ uensiM nokaszareneMm. buanom Herotona. Mcnionb3oBanue
noaxo el (hOPMBI 3aMCH TEUCTBUTEIBHBIX YUCEN JIJIST PEIICHUS MMPAKTHIECKIX
3a71a4 ¥ NPEJCTABICHUS JaHHBIX.

ApubmMerrnyeckuil KOpeHb HATYpaIbHOU CTEMEHU U €ro CBOMCTRA.

CreneHb ¢ pallMOHAIIBHBIM MMOKA3aTENEM U €€ CBOMCTBA, CTEIEHD C
JICACTBUTEIIBHBIM [TOKA3aTEIEM.

Jlorapudm uncna. CoiictBa jiorapudma. [ecstuunbie u
HaTypaibHbIEC TOTapU(MBI.

Cunyc, KOCUHYC, TAHT'€HC, KOTAHT'€HC YUCJIOBOr0 apryMEHTA.

ApKCHHYC, apKKOCUHYC U APKTAHT€HC YUCIOBOIO ApryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxxaecTBa U TOKIECTBEHHbIE Peo0pa3oBaHusl. Y paBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIbHBIE YPABHEHHS U YPABHEHUSA-CIIEICTBUSL.
HepaBeHcTBO, penieHne HepaBeHCTBa.

OCHOBHBIE METO/IbI PEIICHUS IETbIX U TPOOHO-paAllMOHATLHBIX YPaBHEHUN
Y HEpaBEHCTB. MHOIOWIEHBI OT OJHOU NEpEeMEHHOM. J/leeHre MHOroujeHa Ha
MHOT'OWIEH ¢ OCTaTKOM. Teopema be3dy. MHOrouieHsl ¢ UeapIMu
ko3 dunmnenramu. Teopema Buera.

[IpeoOpazoBaHus YUCIOBBIX BBIPAXKEHUHN, COJIEpKAIIUX CTENIEHU U

KopHU. UppanumoHnanbHbie ypaBHEHUA. OCHOBHBIE METO/IBI PEIICHUS
VPPalMOHAIBHBIX YPABHECHUM.

[TokasarenbHble ypaBHEHUSI. OCHOBHBIE METO/bI PEIICHUS
II0KA3aTEJbHbIX YPABHECHUN.

[IpeoOpazoBanue BeIpakeHH, COAEPKANTUX JTOTapU(MBI.

Jlorapupmuueckue ypaBHeHUs1. OCHOBHBIE METOABI PEILICHHUSI
Jorapu(pMuUYecKuX ypaBHCHUH.

OcHoBHBbIE TpuroHomerpuueckue popmyisl. [IpeodbpazoBanue

TPUTOHOMETPUYECKUX BBIPAKECHUN. Pelienre TpuroHoMeTpu4ecKux ypaBHEHHUMN.



Pemenue cucreM NMHENHBIX ypaBHEHUN. MaTpuiia CUCTEMbI JIMHENHBIX
ypaBHeHHM. Onpenenuresib MaTpUIlbl 2X2, ero reOMETPUUYECKUI CMBICT U
CBOMCTBA, BBIYUCIIEHUE €r0 3HAUYCHHU S, IPUMEHEHUE ONPEAETUTENS IS
pElIeHHs CUCTEMbI JIMHEHHBIX yYpaBHEHU. Pelienne npukiaaHbix 3aady C
IIOMOIIBIO CUCTEMBI JIMHEUHBIX YpaBHEHUH. MccnenoBanre NoOCTpPOEHHOM
MOJIENU C IOMOIIBIO MAaTPUIL U ONPEIEIUTENEH.

[TocTpoeHne MaTeMaTHYECKUX MOJETIEN PEANIbHON CUTYalluH C
MIOMOIIIBIO YPABHEHHI U HEPABEHCTB. [[puMeHeHre ypaBHEHUI U HEPABEHCTB
K PEIICHUIO MaTEMAaTUYECKUX 3a1a4 U 3a7a4 U3 Pa3InYHbIX 00JaCTel HAYKH U
peabHOMN KU3HMU.

DOyHKIUU U TPAPUKHU

OyHKIMSI, CIOoco0b! 3aManus GyHKIUU. B3anmMHo 00paTHbIe (DYHKITUU.
Komnozumms ¢ysakiuit. I'paduk pyHKIMU. DnemMeHTapHbIie TpeoOpa3oBaHus
rpa@uKoB (hyHKIIHA.

O6nactb onpeneneHuss 1 MHOXKECTBO 3HaueHU QpyHkuuu. Hynu dyHkumm.
[TpomexyTku 3HaKOMOCTOAHCTBA. YETHBIC U HeuéTHBIC PyHKIMU. [lepuoanyeckue
dbynkimu. [TpoMexyTKn MOHOTOHHOCTH (PYHKITMUA. MaKCUMyMbl U MUHUMYMBI
dbyukuuu. Hanbosnbiiiee 1 HauMeHbIlIee 3HaYeHUs PYHKIIMY Ha TIPOMEXKYTKE.

JIuneitHasi, kBagpaTU4YHasi U IPOOHO-ITMHENHAS] PYHKIUU.

DneMeHTapHOe UCCIIE0BAHUE U MOCTPOCHUE UX TPA(UKOB.

Crenennast QyHKIUS ¢ HATYpaJIbHBIM | IIETBIM TOKa3aTeneM. EE cBolicTBa
u rpaduk. CBoicTBa U rpaduK KOpHS N-OM CTENEHU KaK (PyHKIMU 00paTHOM
CTENEHU C HATYPAJIbHBIM [TOKa3aTEIIEM.

[TokazatenbHas u norapudmuueckast GyHKIMU, UX CBOWCTBA U rpaduKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 PEIICHUsT YpaBHEHUH.

Tpuronomerpuyeckas OKpy>KHOCTb, ONPEIEICHNE
TPUTOHOMETPUYECKUX (DYHKIIMIA YUCIOBOI'O apryMEHTA.

D YHKIMOHAJIbHBIE 3aBUCUMOCTH B PEAIBHBIX MTPOLECCAX U SIBJIICHUSIX.
I'padukm peanbHBIX 3aBUCHUMOCTEN.

Havajia MaTeMaTH4eCKOro aHajau3a

[TocnenoBaTenbHOCTH, CIIOCOOBI 3aJJaHuUs TTOCTIe0BaTENbHOCTEH. MeTon
MaTeMaTU4eCKOM MHIYKIIMU. MOHOTOHHbBIE U OTPaHUYECHHbIE
nocJyieqoBaTeNbHOCTU. MIcTOpHsS BO3SHUKHOBEHUSI MATEMAaTUYECKOr0 aHAJIN3a KaK
aHanKn3a OECKOHEYHO MaJbIX.

ApudmMernueckasi 1 reoMeTpuyeckas mporpeccuu. beckoneuHo yobiBaroias
reoMerpuyieckas rnporpeccusi. Cymma 6€CKOHEUHO yObIBAIOIIEH F€OMETPUUECKON
nporpeccuu. JIMHENHbIN U 3KCIIOHEHIUAIbHBIN pocT. Yucno e. Dopmyna
CJIOKHBIX TIPOLIEHTOB. Vcronb30BaHue nmporpeccuu Jjisl pelieHus: pealbHbIX 3a71a4
MPUKJIIAJHOTO XapakTepa.



HenpepriBHble (yHKIIMU U UX CBOMCTBA. TOYkM pa3pbiBa. ACUMITOTHI
rpadukoB ¢yakiuid. CBoiicTBa GyHKIIMNA HEMPEPHIBHBIX HA OTpe3ke. Metos
WHTEPBAJIOB JJIs1 pELICHUSI HEpaBEeHCTB. [[puMeHeHrne CBOMCTB HEMPEPBIBHBIX
GyHKUMN [UTs pereHust 3a1ay.

[lepBas u BTOpas nmpousBojHble PyHKIMHU. OnpeneneHue, TeOMEeTPUUECKUl U
(bu3HYECKU CMBICI POU3BOJHON. Y paBHEHUE KacaTeabHOU K rpaduky PpyHKIHH.

[IpousBoaHbie 3nemMeHTapHbIX QyHKUUH. [Ipon3BonHas
CYMMBI, TPOU3BEAEHUS, YACTHOT'O U KOMITO3UIIMH (PYHKIUH.

MHo:xecTBa M JIOTHKA

MHO0k€eCTBO, Onepalny HaJl MHOKECTBAMHU U UX CBOMCTBA.
Juarpammel Diinepa—Benna. [IpuMeHeHne TEOpETUKO-MHOKECTBEHHOT O
arrapara Jyuisi OMCaHusl peajIbHbIX IPOLIECCOB U SIBJICHUH, IIPU PELLICHUHU
3a/1a4 U3 JPYruX y4eOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTEMAaTUUYECKOr0 00bEKTa, CIEACTBHE,

A0Ka3aTCJIbCTBO, PABHOCUJILHBLIC YPABHCHUA.

11 KIIACC

Yucsa 1 BBIYMCICHUSA

Harypanbhbie u ueneie uncina. [IpumMmeHenre npu3HakoB AEIMMOCTH LEIbIX
yucel, HanOomnpinui o0uuit genurens (nanee — HOJl) u nHaumensbIee oOiee
kpatHoe (nanee — HOK), octaTkoB o Mmojysnto, anroputMma EBknuaa st
pelIeHus 3a7a4 B LEJIbIX YUCIIaX.

KommiekcHble umcna. AnreOpanueckas W TPUTOHOMETpHUYEcKass (OpPMBI
3aMUCH KOMIUIEKCHOTO uucia. Apu@MeTH4YecKue orepanuu ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHne KOMIUIEKCHBIX YHUCeT Ha KOOPAMHATHON TUIOCKOCTH.
®opmyna MyaBpa. KopHu n-oli cTeneHn u3 KOMIUIEKCHOro yucia. [Ilpumenenue
KOMIUIEKCHBIX YMCEN JJIsl pelieHUs PU3NYECKUX U T€OMETPUUECKUX 3a/1ad.

YpaBHeHUsS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHUH U HEPABEHCTB. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEICTBUS. PaBHOCWIIbHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUHN C TTIOMOIIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTHU. Perienrne TpuroHoMeTpu4eCKux HEPaBeEHCTB.

OCHOBHBIE METO/IBI PELICHUS MMOKA3aTEIbHbBIX U
Jgorapu(pMUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILICHUSI CUCTEM M COBOKYITHOCTEH paliOHaIbHBIX,
UPpALMOHAIBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YPABHECHUI.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMH.



[IpumeHeHre ypaBHEHUH, CHCTEM U HEPABEHCTB K PEILICHUIO
MaTEeMaTUYECKUX 3aJa4 1 3a7a4 U3 pa3InyHbIX 00JacTell HAyKU U peaJbHOI
KU3HHU, UTHTEPIPETALUS [TOTYyUYECHHBIX PE3YIBTATOB.

DyHKIUU U TPAPUKHU

I'paduk kommnosuruu pyukiui. ['eomerpudeckre o0pa3bl ypaBHEHUH
Y HEPABEHCTB HAa KOOPAMHATHOM IIJIOCKOCTH.

Tpuronomerpruyeckue PyHKIIMN, UX CBOMCTBA U IPpa(UKH.

I'padpuueckure MeTobl perieHus: ypaBHEHU U HEPABEHCTB.
['padmyeckue MeTOABI pelIeHMs 3a/1a4 C MapaMeTpaMu.

HcnonpzoBanue rpadukoB GyHKIUHN 1715 MCCIIEAOBAaHUS MIPOLIECCOB U
3aBUCUMOCTEM, KOTOPbI€ BOZHUKAIOT MPHU PELIEHUH 3a/1a4 U3 IPYrUX y4eOHbIX
IIPEAMETOB U PEAIIbHOM KU3HMU.

Hayana MmaTeMaTH4YeCKOro aHajausa

[TpumeneHnre TpOU3BOTHON K HCCIENOBAHUIO (DYHKIIMI HA MOHOTOHHOCTD U
sKcTpeMyMmbl. HaxoxaeHrne Hanbobero 1 HAaMMEHbLIEro 3HaYeHU !
HENPEephIBHON (PYHKIIMU HA OTPE3KeE.

[Iprmenenne MpoOn3BOIHOM JJIsl HAXO0XKICHUS HAUITy4YILEeTO PEIICHUS B
NPUKIIAIHBIX 33/1a4ax, I ONPEACIIEHUS] CKOPOCTH U YCKOPEHHUs IIPoLecca,
3a1aHHOTO (HhOPMYJIIOM WK TpaUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO nepBo0oOpa3HbIX. [lepBooOpa3Hbie
aneMeHTapHbIX QyHKIMH. [IpaBuiia HaxoX1eHUs TEPBOOOPA3HBIX.

Nurerpan. I'eomerpuyecknii CMbICI HHTETpaia. Beraucinenue
omnpenenéHHoro uuTerpana no gopmyne Hetotona-Jleitonumna.

[IpumeHeHne uHTerpaa A HaX0XKI€HUs TUIOMIaJIed TIOCKUX (puryp
1 00BEMOB T€OMETPUUECKHUX TEJI.

[Ipumepsl pemiennii 1udPpepeHnnanbHbIX YpaBHEHUH.
MaremaTn4eckoe MOAETUPOBAHUE PEANBHBIX MPOLIECCOB € IOMOLIBIO
nuddepeHImanbHbIX YpaBHEHUH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YUEBHOT'O
KYPCA «AJII'EBPA 1 HAYAJIA MATEMATHUYECKOI'O
AHAJIN3A» (YT TIYBJIEHHBIM YPOBEHB) HA YPOBHE
CPEAHEI'O OBLIET'O ObPA3OBAHNMA

JIMUYHOCTHBIE PE3YJIBTATbBI

1) rpaKaaHCKOro BOCIIMTAHUA:

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3UIIMU 00YHAIOIIErOCsl KaKk aKTUBHOTO
¥ OTBETCTBEHHOTO YJIEHA POCCUHUCKOT0 OOIIECTBA, MPEJCTaBICHUE O
MaTeMaTUYECKUX OCHOBAX ()YHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHUH,
IpOLEYp TPAKIAHCKOT0 00111ecTBa (BBIOOPHI, OMPOCKHI U IPYroe), yMEHUE
B3aUMOJIEHCTBOBATh C COIMATILHBIMU HHCTUTYTAMHU B COOTBETCTBUU C UX
GYHKIUSIMUA U HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS

c(hOpMUPOBAHHOCTb POCCUUCKOM TPAXKTAHCKON UICHTUYHOCTH, YBAXKEHUS K
IPOLIJIOMY Y HACTOSIIIIEMY POCCUICKON MaTeMAaTUKH, [IECHHOCTHOE OTHOLIEHUE K
JOCTHKEHUSIM POCCUMCKHUX MATEMATUKOB U POCCUUCKOW MAaTEMATUYECKOMN
IIKOJIbI, UCIIOJb30BAHUE ATUX JOCTUXKEHUN B APYTUX HAYKAX, TEXHOJIOTUSIX,
chepax SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

OCO3HAHME TyXOBHBIX LICHHOCTEW POCCUNCKOro HapoJia, CPOPMUPOBAHHOCTh
HpPaBCTBEHHOT'0 CO3HAHUS, 3TUYECKOTO MOBEICHUS, CBI3aHHOTO C MPAKTUYECKUM
NPUMEHEHHEM JIOCTHKEHUM HayKH U JIEATEIbHOCTbIO YUEHOTO, OCO3HAHUE JTUUHOTO
BKJIaJla B IOCTPOECHUE YCTOMYUBOrO OyAyIIEro;

4) 3¢TEeTUYEeCKOr0 BOCIIMTAHMSL:

3CTETUYECKOE OTHOIIEHNE K MUPY, BKIIFOYasi SCTETUKY MaTEeMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]1a4, PEIICHH, PACCYKIEHUN, BOCTPUUMYHBOCTD
K MaTeMaTUYECKUM acIlleKTaM Pa3jInyHbIX BUJOB UCKYCCTBA;

5) ¢pu3HYecKoro BOCIUTAHNS

c(hOpMHPOBAHHOCTh YMEHUS IPUMEHATH MaTEMAaTUUECKHE 3HAHUS B
MHTEpecax 3/10pOBOro U 6e30macHoro oopasa >KM3HH, OTBETCTBEHHOE OTHOILICHUE K
CBOEMY 3JIOPOBBIO (3J0pOBOE MUTAHUE, COATTAHCUPOBAHHBIN PEXKUM 3aHATUN U
OTJIbIXa, pEryysipHas pu3nyeckast akTUBHOCTh), (PU3UYECKOE COBEPILICHCTBOBAHKE
IIPU 3aHIATUSAX CHOPTUBHO-03J0POBUTEIBHON 1€ TENIbHOCTBIO;

6) Tpy10BOT0 BOCIIMTAHMS:

TOTOBHOCTbH K TPYAY, OCO3HAHHUE LIEHHOCTHU TPY10JII00Us, UHTEPEC K
pasnuuHbIM cepam npodeccuoHaANBEHOM NeSTENbHOCTH, CBSI3aHHBIM C
MaTEMaTUKON U €€ MPUIIOKEHUSIMU, YMEHUE COBEPIIaTh OCO3HAHHBIN BBIOOD

Oynymieit mpodeccun U peain30BbIBaTH COOCTBEHHBIC KU3HEHHBIE TUTAHBI,



TOTOBHOCTH M CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]lady MaTeMAaTUYECKON HAIIPaBJICHHOCTH;

7) IKOJIOTM4€CKOr0 BOCIIMTAHUS :

c(hOpMHUPOBAHHOCTD IKOJIOTMIECKON KYJIbTYPhI, IOHUMAaHUE BIUSHUS
COIMAJIBHO-?KOHOMMYECKHUX MPOIIECCOB Ha COCTOSIHUE ITPUPOAHOMN 1 COLMATbHOM
cpenbl, 0CO3HAHKE II100ATIBHOr0 XapaKTepa dKOJIOTHYECKUX MpooIieMm,
OpUEHTAIWs Ha MPUMEHEHNE MaTeMaTUUECKUX 3HAHUM JIJIsl PeIIeHUs 3a71a4 B
00JIaCTH OKpY Karoliel cpeibl, INIAHUPOBAHUE TTOCTYIIKOB U OLICHKH UX
BO3MO>KHBIX TTOCJICICTBUMN VISl OKPY KArOLIel Cpebl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hopMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKU,
MOHUMAaHHE MaTEMAaTUUECKON HAyKU Kak cephl UeTOBEUECKOM JIeSITEIbHOCTH,
ATaroB €€ Pa3BUTUS U 3HAYUMOCTH JIJIs1 Pa3BUTHUS LIMBUIIN3AIINH, OBJIaJICHUE
SI3bIKOM MAaTEMaTUKHU U MaTEMaTHYE€CKON KYJIbTYpOU KaK CpeICTBOM MO3HAHUS
MHUpPa, TOTOBHOCTh OCYIIECTBIIATH MPOEKTHYIO U UCCIIE0BATEIbCKYIO
NEeSATeNbHOCTh UHANBUAYAIILHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/IbHBbIC YHHBEPCAJIbHbIEC YUeOHbIE 1elCTBUSA

baszoBble JlornuecKue 1eficTBUA:

BBISBJISITh U XapaKTE€PU30BATh CYLIECTBEHHbIE IPU3HAKN MaTEMaTHUYECKUX
00BEKTOB, MOHATHUNA, OTHOLIEHUI MEKIy NOHATUAMHU, (POPMYJIMPOBATH ONPEIETCHHUS
HOHATHMH, YCTaHABIMBATh CYLIECTBEHHBIN NPU3HAK KIacCU(UKALIUY, OCHOBAHUS /IS
0000111eHNs U CpaBHEHUSI, KPUTEPUHU TIPOBOAMMOTrO aHAIIN3A;

BOCIIPUHUMATb, (POPMYIHPOBATh U IPEOOPA3OBHIBATE CYKICHUS:
yTBEpAUTEIbHBIE U OTPUIATENbHBIC, EAMHUYHbIC, YaCTHBIE U OOLIHE, YCIOBHBIE;

BBISIBJISITh MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUUS
B (haKTax, JaHHBIX, HAOIIOCHUAX U YTBEPKACHUX, IIpeAsiaraTb KpUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUU;

JIeNaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX
Y UHIYKTHUBHBIX YMO3AKIIOUYEHUN, YMO3AKIFOUEHUH 10 aHAJIOTUH;

IPOBOJUTE CaMOCTOSITEIBHO JOKAa3aTEIbCTBA MAaTEMAaTHUYECKUX YTBEPKIACHUN
(mpsiMble ¥ OT MPOTUBHOIO), BBICTpaMBaTh apryMEHTALMIO, IPUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, 00OCHOBBIBaTh COOCTBEHHBIE CYKJIEHUS U BBIBOJIBL;

BBIOMpATH CrIOCO0 pelleHnus yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEUICHMS, BBIOMPATh Hanboiee MOAXOIAIMM ¢ yuETOM
CaMOCTOSITEJILHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3zoBble ucciegoBare/bCKue 1eicTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS,
(opMyHpOBaTh BOIPOCHI, (PUKCUPYIOUIUE IPOTUBOPEUHE, TPOOIEMY,
yCTaHABJIMBATh UCKOMOE U IaHHOE, POPMHUPOBATH TUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UINIO, MHEHUE;

NPOBOAMTH CAMOCTOSITETILHO CITIAHUPOBAHHBIN SKCTIEPUMEHT, UCCIIEIOBAHUE 110
YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJICHUS, Tpollecca,
BBISIBIICHHIO 3aBHCUMOCTEH MEXTy 00 BEKTaMH, SIBJICHUSIMH, TIPOIIECCAMU;

CaMOCTOSATENTHHO (POPMYIHPOBATH 0OOOIICHHS ¥ BBIBOJIBI 11O
pe3ynbTaTam NpoBEAEHHOTO HAOIIIOICHUS, UCCIICIOBAHMS, OLICHUBATH
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U 0000IIEHHUI;

IPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECcca, a TAKKE
BBIIBUTATH MPETION0KEHHS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pabora ¢ ungopmanmeii:

BBISIBIISATH NeUIIATH HHPOPMAIINH, TaHHBIX, HEOOXOIUMBIX JJIs OTBETa
Ha BOMPOC U IS PEIICHUS 3a1a4u;

BBIOMpATh UH(OPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, AHAJIM3UPOBATD,
CHUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIHIO PA3THYHBIX BUIOB U
dbopm npencTaBiIeHus;

CTPYKTYPUPOBaTh UH(POPMAILINIO, IPEACTABIATH €€ B pa3IMUHbIX (popmax,
WLTIOCTPUPOBATh TpadUuecKy;

OLICHUBATh HAJEKHOCTH HH(OPMALINH TTO

CaMOCTOSATEIBLHO CPOPMYITUPOBAHHBIM KPUTEPUSIM.

KoMMyHHMKATHBHBIE YHHBEpPCAJIbHbIE YYeOHbIe

neiicteusa Oo0menue:

BOCIIPUHUMATH U (DOPMYJIMPOBATH CYXKJICHHS B COOTBETCTBHH C YCIOBHAMU U
HEeIsIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY 3PECHUS B
YCTHBIX U MUCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUSI TI0 X0y pPElIeHUs 3a/1auH,
KOMMEHTHPOBATh MOJYYCHHBIN pE3yJIbTarT;

B X0J1€ 00CYKJIEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1a€MOU TEMBI,
poOJIeMBbl, pelliaeMoit 3aJ1auu, BEICKa3bIBaTh UICH, HAIIEJICHHBIE HA TTOMCK
pelIeHus, CONOCTaBIIATh CBOU CYXKJICHUS C CYKJICHUSMHU JIPYTUX YYaCTHUKOB
Jyajora, 0OHapyKHUBaTh Pa3Inure U CXOJICTBO IMO3HUIIMN, B KOPPEKTHOM (hopme
dbopMyIHUpPOBaTh pa3HOTIACHSI, CBOM BO3PAXKEHUS,;

MPEACTABIATh PE3YJAbTAThl PEIICHUS 3a]]a4H, YKCIIEPUMEHTA, UCCIICIOBAHUS,
MIPOEKTA, CAMOCTOSITEIILHO BEIOMPaTh (POpMaT BBICTYILICHHUS C YU4ETOM 3a/1a4
IIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIMTOPHH.

PeryasiTuBHbIe YHHBepcabHbIe YueOHbIe 1elicTBUS



Camoopranusanus:

COCTAaBJIATH IJIaH, AITOPUTM PEIICHUS 3a]1a4H, BRIOUPATh CIIOCO0 pEIeHus ¢
y4E€TOM UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh
Y KOPPEKTHPOBATh BAPUAHTHI pEUIEHUH C YYETOM HOBOM MH(GOPMALIIH.

CaMOKOHTPOJIb, SMOLMOHAJILHBIA HHTEJJIEKT:

BJIAJICTh HABBIKAMU TTO3HABATEILHOMN pedIeKcru Kak OCO3HAHUS
COBEpIIAEMbIX IEUCTBUN U MBICTUTEIBHBIX MPOIIECCOB, X PE3YyJIbTATOB,

BJIAJIETh CIIOCOOAMM CaMOIIPOBEPKHU, CAMOKOHTPOJISI MPOIecca U pe3yabTaTa
pelieHrs MaTeMaTUIeCKoM 3a/1auu;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOT'YT BOZHUKHYTh MPU PELICHUH 3a]1auH,
BHOCUTb KOPPEKTUBHI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JaHHBIX,
HaWJIEHHBIX OIINOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yiIbTaTa IENIA U YCIOBUSM, OOBSICHATH TPUYUHBI
JTOCTHXKEHUS UM HEJIOCTUKEHUSI PE3YJIbTATOB ACATEILHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsI 1eSITEJIbHOCTD:

MOHUMATh U UCIOJIb30BATh MPEUMYIIIECTBA KOMAHIHOMN U
WHMBUIYaJbHOU pa0bOTHI MPU PEIIEHUU YUEOHBIX 3a/1a4, IPUHUMATH LETb
COBMECTHOM JIeATEIIbHOCTH, TUIAHUPOBATh OPTraHU3aAIMI0 COBMECTHON PabOTHhI,
pacnpenessTh BUIbI padoT, TOroBapuBaTHCA, 00CYKIATh MPOIIECC U PE3yIbTaT
paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JTHOJICH;

y4acTBOBATh B IPYMIOBLIX (hopmax pabOThI (00CYXaeHUsI, 0OMEH MHEHHU,
«MO3TOBBIE IITYPMBI» U HHBIEC), BBITIOIHATH CBOIO YacTh paOOTHI U
KOOPJAMHUPOBATh CBOU JIEUCTBUS C IPYTMMH YJIEHAMHU KOMaH/Ibl, OLICHUBATh
KaueCTBO CBOETO BKJIaja B OO MPOAYKT MO KPUTEPHSIM,
c(hopMyJIHPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBHUSI.

HPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenust B 10 kinacce 00yyaromuics MoIyyuT CIeIyIOUe
IpeIMETHbIE PE3YJbTAThI IO OTAEIBLHBIM TeMaM padbodeil mporpaMMbl
y4e0HOT0 Kypca «Anredpa v Hadajga MaTeMaTHIECKOTO aHATN3ay:

Yucia 1 BIYMCICHUSA:

CBOOOJIHO OMEPUPOBATH MOHATUIMU: PAllMOHATILHOE YUCII0, OECKOHEYHAs
nepuoaudecKas Ipook, IPOIEHTHI, UPPAIMOHATILHOE YHUCI0, MHOKECTBA
paLMOHAIBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb AEMCTBUTEIBHOIO YHCIIA;

NPUMEHSTH APOOH M MPOTICHTHI JIsl PEIICHUS IPUKIIATHBIX 33729
Y3 PA3JIMYHBIX OTPACIIEN 3HAHUW U PEAJIbHOM KU3HU;

NPUMEHSTH TPUOTMKEHHBIC BHIYUCIICHHS, PABUIIA OKPYTJICHUS, TPUKUAKY U

OLICHKY P€3yJbTaTa BBIYMCICHUM;



CBOOOJIHO ONIEPUPOBATH MOHSATUEM: CTEIICHD C IIEJIbIM TTOKa3aTelIeM,
UCTIOJIb30BaTh MOIXOATYI0 (DOPMY 3alMCH IEHCTBUTEIBHBIX YHUCEN JIJIS1 PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEACTABIECHUS TaHHBIX;

CBOOOJIHO OIEPUPOBATH MOHATHEM: apU(PMETUUECKHUI KOPEHb HaTypalbHON
CTENCHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHEM: CTEIICHD C PAIIMOHAIBHBIM ITOKa3aTeIeM;

CBOOOJ/IHO ONEPUPOBATH MOHATUIMU: JJOTapum 4yucia, 1eCITUIHBIE U
HaTypaJIbHbIC JIOTapU(PMBI;

CBOOOJIHO OIEPUPOBATH MOHATHAMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC
YHCJIIOBOI'O apr'yMEHTa,;

ONEPUPOBATH MOHATUSIMU: APKCUHYC, APKKOCHUHYC M aPKTaHI'E€HC
YHCJIOBOI'O apTyMEHTA.

YpaBHEHUS U HEPABEHCTBA:

CBOOOTHO OTIEPUPOBATH MOHATUSIMHU: TOXKACCTBO, YpaBHEHUE, HEPABEHCTRO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHUSI-CIIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA,;

MPUMEHSTH PA3IUYHBIC METOJIBI PEIICHUS PAllMOHATILHBIX U IPOOHO-
pALMOHAIBHBIX YPABHEHHUH, MPUMEHATH METOJI MHTEPBAIOB JIJISI PEIICHUS
HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATUSIMU: MHOTOWICH OT OJIHOU IMEPEMEHHOM,
MHOT'OYJIEH C IEJIbIMU KO3 PUIIMeHTaM1, KOPHH MHOT'OYJICHA, PUMEHSTh
JIEJICHHNE MHOIOWJIEHAa HA MHOTO4JIEH C OCTaTKOM, Teopemy be3y u teopemy Buera
IUTA pELIEHUs 3a/1a4;

CBOOOJIHO OTNEPUPOBATH MOHATUIMU: CUCTEMA JTUHEHHBIX YPAaBHEHUH,
MaTpuiia, ONPEACTUTEIb MAaTPHUIIbI 2 X 2 U €r0 TEOMETPUUECKUM CMBICI,
VCIIOJIb30BATh CBOMCTBA OMPENEIUTENS 2 X 2 I BBIYUCIIEHUS €T0 3HAYCHHS,
MPUMEHSTH ONPEAECIUTENN JJIs1 PEIICHUS] CUCTEMBI IMHENHBIX YPABHEHUH,
MOJICJIMPOBATH PEAIBHBIE CUTYAI[MU C TIOMOIIBIO CUCTEMbI JIMHEUHBIX YPABHCHUH,
VCCIIEIOBATh MMOCTPOCHHBIE MOAEIH C MOMOILIBK) MATPULL U ONIPEIEIIUTENEH,
WHTEPIPETUPOBATH MOJIYUYCHHBIN pE3YyJbTaT;

MCIOJIb30BATh CBOMCTBA JIEMCTBUM C KOPHSAMU IS
npeoOpa3oBaHus BBIPAKCHHI;

BBITIOJTHATH MTPE00pa30BaHUS YUCIIOBBIX BRIPAXKCHUH, COIEPIKAIIINX CTEIICHHU C
paLMOHAIBHBIM TTOKA3aTEIIEM;

UCII0JIb30BaTh CBOMCTBA JIorapuMOB J1JIs
npeoOpa3oBaHus JOrapuPMUIESCKUX BIPAKCHUI;

CBOOOJTHO OIIEPUPOBATH MOHATHAMU: HppallMOHAIbHbIC, TTOKa3aTeIbHbBIC U
jorapuMUIECKAE YpaBHEHUS, HAXOAUTH UX PEIICHHSI C TIOMOIIIHIO
PAaBHOCWIBHBIX MEPEXOJIOB WX OCYIIECTBIISASA IPOBEPKY KOPHEM;



NPUMEHSITh OCHOBHBIE TPUTOHOMETpUYECKUE (POPMYIIbI IS
npeoOpazoBaHUsl TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOO/IHO ONEPUPOBATH MOHSATHUEM: TPUTOHOMETPUIECKOE
ypaBHEHUE, MPUMEHATH HEOOXOAUMBIE (POPMYJIBI IS PEIICHUST OCHOBHBIX
TUIIOB TPUTOHOMETPUYECKUX YPABHEHHI;

MOJIEITUPOBATh pealbHbIC CUTYAIlMU Ha SI3bIKE aNreOphl, COCTABIATD
BBIPAXXCHMSI, YpaBHEHH S, HEPABEHCTBA 10 YCIOBUIO 33/1a4H, HCCIIEIOBATh
OCTPOEHHBIE MOJIENIH C UCIIOJIb30BAHUEM alllapaTa ajreopsbl.

DyHKUIMU U TPAPUKH:

CBOOO/IHO OIEPUPOBATh MOHATUSAMU: QYHKIIHS, CTIOCOOBI 3a/1aHUS
(yHKIMHY, B3aUMHO 00paTHbIe QYHKLINU, KOMIIO3ULIUA (PYHKIUH, rpaduk
(G yHKIIMY, BBITIONHATD dJIeMEHTapHbIE TpeoOpa3zoBaHus rpa@uKoB QyHKIIHIA;

CBOOOJIHO OIIEPUPOBATH MOHATUSIMH: 00JIACTH OIPEAEICHUS] U MHOKECTBO
3HAYCHHUH QYHKIMH, HyJTH QYHKIIAU, TPOMEXKYTKH 3HAKOIIOCTOSTHCTBA;

CBOOO/IHO OIEPUPOBATH MOHATUSAMU: YETHBIE U HEUETHBIC (DYHKIINH,
nepuoguieckre QyHKIMH, MPOMEXKYTKH MOHOTOHHOCTU (DYHKIIMHM, MAKCUMYMBI U
MUHUMYMBI (PYHKITUHU, HAaNOOJIbIIIEe U HAUMEHbIIIEE 3HaUeHUE (PYHKIINN Ha
POMEXKYTKE;

CBOOO/IHO OTIEPHPOBATH MOHATUSIMU: CTETICHHAs (DYHKIIMS C HATYPATbHBIM U
LEJIBIM TTOKa3aTesieM, rpapuK CTENEeHHON (PYHKIIMY C HATYypaIbHBIM U LIEIBIM
nokasaresieM, rpaduk KOpHs n-0i CTeTeH: Kak (PYHKIIMM 0OpaTHOM CTETIEHHU C
HaTYpaJbHBIM ITOKa3aTeleM;

OTIepUPOBATH MOHATUSIMU: JIMHEWHAs1, KBaJ[paTUYHAas ¥ TPOOHO-THHEWHAS
(YHKLMH, BBIIOIHATH 3JIEMEHTAPHOE UCCIIEJOBAaHUE U TOCTPOCHUE UX IPa(UKOB;
CBOOOJIHO ONEPUPOBATH MOHATUAMU: MOKa3aTeNbHas U JIorapupmMuaeckas
(GyHKIMHU, X CBOMCTBA U rpaMKH, UCIOIb30BATh UX T'padUKH 1JIs

peLIeHUs YPaBHEHU;

CBOOOJIHO OIIEPUPOBATH TIOHATUSIMH: TPUTOHOMETPUYECKAs OKPYKHOCTD,
ONpe/IeIICHUE TPUTOHOMETPUICCKUX (QYHKIHIA YACIIOBOTO apTryMEHTa,;

UCTIOIBK30BaTh Tpaduku (YHKIUHN JIs1 UCCIIEOBAHUS MTPOILIECCOB U
3aBUCUMOCTEH MpU PEIIeHUH 3a7a4 U3 IPYruX Y4eOHbIX MPEIMETOB U
peanbHOM KU3HU, BbIpaXaTh (POPMYJIaMH 3aBUCUMOCTH MEXK1Y BEINYNHAMU,

Hauana maTeMaTH4ecKOro aHajIu3a:

CBOOO/IHO OTIEPHPOBATh MOHATUSAMU: apu(PMeTUIECKas U TeOMETpUIEecKas
nporpeccusi, 0eCKOHEYHO yObIBatOIasi FTeOMETpUYECKas MPOrpeccusi, TMHEUHbIN U
HKCIIOHEHIIMAJIBHBIA POCT, POpMYyJia CIOKHBIX MPOLEHTOB, UMETh MPEACTABICHUE
0 KOHCTAHTE;

UCTIOIH30BaTh MPOTPECCUH TSI PEIICHHUS PEaTbHBIX 337124 MPHUKIATHOTO

XapakTepa;



CBOOOIHO ONEPUPOBATH MOHSATUSMU: TIOCIEAOBATEILHOCTD, CIIOCOOBI
3a1aHuUs ITOCIEN0BATENbHOCTEN, MOHOTOHHBIE M OTPAaHUYECHHBIE
IIOCJIEIOBATENBHOCTH, IOHUMATh OCHOBBI 3ap0KAEHUS MATEMATUYECKOT0 aHAIN3a
KaK aHayin3a OECKOHEUHO MaJlbIX;

CBOOOJTHO OTIEPUPOBATH MOHATUSAMHU: HEMPEPBHIBHBIE (PYHKITUHU, TOUKU
paspsiBa rpaduka GyHKIIMHA, ACUMIITOTHI Tpaduka QyHKIINH;

CBOOOJIHO ONEPUPOBATH MOHATUEM: (PYHKIUS, HENPEPbIBHAS HA
OTpe3Ke, MPUMEHSTh CBOMCTBA HEMPEPHIBHBIX (DYHKIIMIM JIJIsl pellIeHUs 3a/1a4;

cBOOOJ/IHO OIEPUPOBATh MOHATUSMU: TIEpBasi U BTOpas
npou3BOAHBIE QYHKINH, KacaTeabHas K rpaduKy QyHKIHNH,

BBIYUCIIATDH MPOU3BOIHBIE CYMMBI, IIPOU3BENECHUS, YACTHOTO U
KOMITO3UIIUU JBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITHI;

UCIIOJIb30BaTh TEOMETPUUECKUH M (PU3HUECKHUI CMBICT TIPOU3BOTHOMN
JUISL PELLICHUS 3a/1a4.

MHoxkecTBa U JIOTHKA:

CBOOOJTHO ONEPUPOBATH MOHATUSIMH: MHOKECTBO, ONEpalluu
HaJ{ MHOKECTBAMM;

UCITOJIB30BAaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJIisl ONMCAHUS PEATbHBIX
IPOLIECCOB U SIBICHUH, IPU PELICHUH 3a]1a4 U3 APYTUX y4eOHBIX IPEIMETOB;

CBOOOJTHO OTIEPUPOBATH MOHATUSMHU: OIIpE/IeNIeHHEe, TeOpeMa, YypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMAaTUYECKOI'0 00BEKTA, T0KA3ATENbCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS U HEPABEHCTBA.

K koniy oOyuenus B 11 kiacce 00y4yaromuics MoxyquT CIEeTyIONUe
OpeaMeTHBIE Pe3yIbTaThl IO OTJCIbHBIM TeMaM paboydeil MporpaMMel
yueOHOro Kypca «Anredpa 1 Hauajga MaTEMaTUYECKOTO aHAIU3a»:

Yuciia M BBIYMCTICHUA:

CBOOOJTHO OTEPUPOBATH MOHATUSIMHU: HATYPAIBHOE U 1EJI0€ YHUCIIO,
MHO>KECTBA HATYPAJIbHBIX U LEJBIX YUCEIN, UCII0JIb30BaTh IPU3HAKU JIEITUMOCTH
uenslx yucen, HOJ[ m HOK HatypanbHBIX uncen 11l peeHus 3a1a4d, IpUMEHATh
anroput™ EBknunaa;

CBOOOJTHO OTIEPUPOBATH MOHATHEM OCTATKa MO MOYJI0, 3aITUCHIBATh
HATypAJIbHBIE YNCIIA B PA3JIMYHBIX O3ULMOHHBIX CUCTEMAX CUHCIICHHUS;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU: KOMIUIEKCHOE YUCIIO U MHOXKECTBO
KOMIUIEKCHBIX YUCEN, MPEACTABIATh KOMIUIEKCHBIE YKCia B alredpandeckoi u
TPUTOHOMETPUYECKOM (popMe, BHIOIHATH apu(PMETHUECKUE ONIEPALIMU C HUMU
U n300pakaTh Ha KOOPJAMHATHOM TJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJIHO ONEPUPOBATH MOHATUSIMU: UPPALMOHAIbHbIE, TIOKA3aTENbHbIC
U JIorapu(pMUUECKIEe HEPABEHCTBA, HAXOUTh UX PELICHUS C TIOMOILBIO
PAaBHOCWIIbHBIX NIEPEXO/IOB;

OCYUIECTBJIATH OTOOp KOPHEN NPH pELICHUU
TPUTOHOMETPHUUYECKOIO0 YPABHEHUS;

CBOOO/IHO OIEPUPOBATH MOHATUEM TPUTOHOMETPHUUECKOE HEPABEHCTBO,
OPUMEHATh HE00X0IUMbIE (POPMYJIBI JIJIS1 PEILIEHUSI OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CcBOOO/IHO OIEPUPOBATh MOHATUSAMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCWIBHBIE CUCTEMBI U CHCTEMBI-CIIE/ICTBHSI, HAXOAUTh PELLICHHUS
CUCTEMBI M COBOKYITHOCTEW pallMOHAIbHBIX, HPPALMOHAIBHBIX, TOKA3aTENbHbIX U
norapu(MUYECKUX YpaBHEHUN U HEPABEHCTB;

pelaTh pauroHalIbHbIE, UPPALIMOHAIbHBIE, I0KA3aTENbHbIE,
norapu(MUYECKue U TPUTOHOMETPUUECKHE YPAaBHEHUSI U HEPABEHCTBA,
coJiepKalliie MOAYJIU U MapaMeTphl;

NPUMEHATH IparuecKue METOABI JJIs PELLICHUS] ypaBHEHUI U HEPABEHCTB,
a Tak»Ke 3aJa4 C apaMeTpamu;

MOJIETTUPOBATh PEAIbHBIE CUTYALMM Ha SI3bIKE ajareOpbl, COCTABIIATH
BBIPAKEHHUS, YPAaBHEHUS, HEPABEHCTBA MU UX CUCTEMBI IO YCIOBHUIO 33]1a4H,
UCCIIEZIOBATh TOCTPOCHHBIE MOIEIIN C MCIIOJIb30BAaHUEM alllapara aiareopsl,
UHTEPIPETUPOBATH MOJYUYEHHBIN pPE3yJIbTar.

DOYyHKIUU U TPAPUKH:

CTPOUTH Ipa@UKN KOMITO3ULIMH (PYHKIUH C TOMOUIBIO
AJIEMEHTAPHOI'0 UCCIIEOBAHUS U CBOMCTB KOMITO3ULIMU JABYX (PYHKIIMIA;

CTPOHUTH FreoMeTpHruecKre 00pa3bl ypaBHEHHI U HEPABEHCTB Ha
KOOPAMHATHOM TIIOCKOCTH;

CBOOO/IHO OIIEPUPOBATh MOHATUSAMU: TPapUKHU TPUTOHOMETPUYECKUX
dyHKumi;

OPUMEHATH QYHKIIUU AJIS1 MOJICTTUPOBAHUS U UCCIIEIOBAHUS
pEaJIbHBIX MPOLECCOB.

Havajia MaTeMaTH4eCKOIro aHAJIM3a:

UCIOJIb30BaTh MPOU3BOIHYIO JJI UCCIIET0BaHUS (PYHKIIMH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI;

HAXOJUTh HauOOJIbIIEE U HAMMEHbIIIEE 3HAaUCHHs (PYHKIIMU HENPEPHIBHON Ha
OTpE3Ke;

UCIIOJIb30BaTh POU3BOJIHYIO JUISl HAXO0XKICHHS HAMITYUILErO PELIeHUs
B MIPUKJIAJHBIX, B TOM YUCJIE COLMATbHO-3KOHOMUYECKHX, 3a1a4ax, s
OIpeNieTICHUs] CKOPOCTU U YCKOPEHHS Mpoliecca, 3aJaHHOro (hopMyIIoN win
rpaguKom;



CBOOOJIHO OTIEPUPOBATH MOHATHAMHE: TIEPBOOOPa3HAs, ONPEIEIEHHBIN
UHTETpaJl, HaXOUTh NEPBOOOPA3HBIE ITEMEHTAPHBIX (PYHKIMNA U BEIUYUCIATH
uHTerpai no ¢popmyne Hetorona-Jleionuna;

HAXOJAWTH IUIOMIAIN TUIOCKUX PUTYp U 00BEMBI TEN C TOMOIIBIO HHTETPaa;

UMEThH MPEICTABICHUE O MATEMATHIECKOM MOJICIIMPOBAHUN Ha TIpUMEpe
coctaBiieHHs U PepeHITNATbHBIX YPaBHCHUIA;

pelaTh NpUKIagHbIe 33]]a41, B TOM YHCIIe COLUATbHO-D)KOHOMUYECKOTO H
¢u3ngecKoro xapakTepa, CpeACTBaMH MaTeMaTHIECKOT0 aHAIH3a.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

KonuyecrBo yacos DJIEeKTPOHHBIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Kontpoarueie | Tpaxruyeckue o0pa3oBaTe/bHbIE
padoThbI padoThI pecypesI
MHO0XeCTBO N€HCTBUTENbHBIX YUCEIL.
1 MHorouwiensl. PaiimonanpHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI JINHEMHBIX
ypaBHEHUI
5 ®yukumu u rpadpuku. CreneHHas QyHKIUS C 12 1
1EJIbIM TIOKa3aTeNeM
3 ApudmeTrueckuil KOpeHb N-Oi CTETNEHH. 15 1
HppanmoHanbHble ypaBHEHUS
4 [ToxazatenpHas ¢yaknus. [TokazaTenpHbIC 10 1
ypaBHEHUs
5 Jlorapudmudeckas GyHKIIHS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuronomeTpuyeckre BbIpaXKeHHs U 99 1
ypaBHEHUS
Ilociie10BaTEeIbHOCTH U IPOTPECCUH 10 1
HenpepsiBubie hynkmmu. [IponsBoaHas 20 1
9 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3ATIHS 5 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KUIACC

KonuyecTBo yacos DJIEeKTPOHHBbIE
Ne HanmenoBanue pa3iesioB 1 TeM (uudposbie)
n/n MPOrpamMMbl Bcero Kontpoarupie | Mpakrueckue o0pa3oBaTe/bHbIC
padoThI padoThI pecypebi

1 HccnenoBanme GpyHKIUN C TOMOIIBIO 29 1

IIPOU3BOHON
2 ITepBooOpa3Has 1 UHTETpal 12 1
3 ['padviku TPUrOHOMETPUUECKUX (QYHKIIHH. 1 1

TpuroHomerpruyeckre HepaBeHCTBA
4 UppanmoHanbHble, TOKa3aTENbHbBIE U 24 1

Jorapu(pMUUECKUe HEPABEHCTBA

KommuiekcHble yncia 10 1

HatypasibHble 1 11enble yncna 10 1

CucreMbl pallMOHAJIbHBIX, UPPALIMOHAJIBHBIX
7 MOKa3aTeIbHBIX U JOTapu(PMUUECKUX 12 1

ypaBHEHUNI
8 3aj1aum ¢ mapameTpaMu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATU3AITHS 16 5

3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Konn4yectBo yacos DJIEKTPOHHBIE
Ne fara nu@poBbIie
Tema ypoka Konrpoabusie | IlpakTuyeckue | u3ydyeHHu
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI b pecypesI
1 MHoOxecTBO, onepanuu HajJ MHOKECTBAMU 1
Y UX CBOMCTBA
2 Juarpammel Diinepa-Benna 1
3 [IpumeHeHre TeopeTUKO-MHOKECTBEHHOT'O 1
anmnapara JiJisi pelIeHus 3a1a4
Panmonansueie yncna. OOBIKHOBEHHBIC U
4 JeCATUYHbIE ApOoOH, MPOLIEHTHI, 1
OECKOHEUYHBIC TIEPHOANUECKHE IPOOH
Panmonansueie yncna. OOBIKHOBEHHBIE U
5 JECSATHYHBIE TPOOH, IPOLIEHTHI, 1
OEeCKOHEUYHBIC IEPHOANUECKHIE APOOH
6 [Tpumenenue apobeit ¥ IPOIEHTOB IS 1
penieHust NpUKIagHbIX 33124
7 [Tpumenenue apobeii ¥ IPOIEHTOB IS 1
pelieHust NpUKIagHbIX 33124
8 HenicTBuTenbHble yncia. PalimoHaasHbie U 1
WPpAIMOHAIILHBIE YHCIIa
9 Apudmernueckue oneparuu c 1
NEWCTBUTEILHBIMU YHCIIAMU
10 Moayib TeMCTBUTEIHHOTO YHUCIIA U €T0 1




CBOWCTBA

11

[TpuGnmxEHHBIE BRIYUCICHUS, IPaBUIA
OKpYTJIEHUS, IPUKUKA U OLICHKA
pe3yabTaTa BEIYUCICHUN

12

OCHOBHBIE METO/IbI PEIICHUS LIEIbIX U
JIPOOHO-pAallMOHANBHBIX YPaBHEHUN U
HEPaBEHCTB

13

OCHOBHBIE METOBI PEIICHUS 1ENIbIX U
JpOOHO-pALIMOHAIBHBIX YPAaBHEHUN U
HEPaBEHCTB

14

OCHOBHBIE METO/IBI PEIICHHS LEIBIX U
JpOOHO-PALIMOHAIBHBIX YPAaBHEHUN U
HEpPaBEHCTB

15

MHOro4wieHsl OT OJTHOM MEPEMEHHOM.
JlemeHre MHOTOYJIEHa HA MHOTOYJICH C
ocratkoMm. Teopema besy

16

MHoTOWIeHBI C TIETBIMUA KOA(DPUITHEHTAMHU.
Teopema Buera

17

Pemenne cucreM TMHENHBIX ypaBHEHUI

18

Pemienue cuctem JTMHEWHBIX YpaBHEHUN

19

Martpuia CUCTEMBI IMHEWHBIX YPABHEHUM.
Onpenenuresib MaTpuLpl 2X2, €ro
r€OMETPUUYECKUN CMBICT U CBOMCTBA;
BBIUKCJICHHE €0 3HAYCHMUS

20

Onpenenurens MaTpULbl 2X2, €T0
r€OMETPUYECKUI CMBICIT U CBOMCTBA;
BBIYMCIIEHHE €0 3HAUCHUS

21

[IpumMeHeHue onpeaenuTeNs Uil pelIeHus




CHUCTEMBI JINHENHBIX YPaBHEHUH

22

Pemenue npukianHbIX 3a4a4 ¢ IOMOLIBIO
CHUCTEMBI JINHENHBIX YPaBHEHUH

23

Pemenue MPUKJIAAHBIX 3aa4 ¢ TOMOIIbIO

CUCTEMBI JINHEWHBIX YPABHEHUN

24

Konrponsnas pabdora: "PanmonanbHeie
ypaBHEHUs U HepaBeHCTBA. CHucTEMBI
JIMHENHBIX YpaBHEHUN"

25

OyHKIMA, CIOCOOBI 3aaHUs (PYHKIIUU.
B3aumHuo oOpatHbie ¢pyHknu. Kommnosumus

byHKIMI

26

I'padux GpyHKIMH. DIeMEeHTapHbIe
npeoOpa3oBaHus rpapukoB GyHKIUN

27

OO6nacTp ornpeieneHus: 1 MHOKECTBO
3HaueHuil pynkuuu. Hynm QyHkmm.
[IpoMeXyTKH 3HAK MOCTOSTHCTBA

28

YérHble 1 HeYETHBIE (PYHKIIHH.
Ilepuonuueckue Gpynkuuu. [Ipomexyrku
MOHOTOHHOCTH ()YHKIIMU

29

MakcuMyMbl 1 MUHUMYMBI (DYHKIIUH.
Haubonbiiee u HaMeHbllIee 3HaYeHHE

(GYHKIIMM HAa IPOMEKYTKE

30

Jlunelinasi, KBagpaTHIHAs U TIPOOHO-
TUHeHast QyHKIUN

31

DreMeHTapHOoe UcclieIoBaHue U
NOCTpOeHHE IpauKOB ITUX QYHKIUH

32

DreMeHTapHOoe UcclieIoBaHue U
NOCTpOCHHE TpaUKOB STHX HYHKIUH




CreneHb ¢ IEJIBIM ITOKa3aTeaeM. buanom

33
HeroToHa

34 Crenens ¢ 1eabIM MokazaresaeM. bunom
Hprorona
CrenenHast GyHKIMS C HATYpPaIbHBIM H

35 1enbIM okazateneM. E€ cBoiicTBa u
rpaduk

36 Kontponbnas padota: "CreneHnas
¢ynkuus. E€ cBoiicTBa u rpapux”

37 ApubMeTHIECKI KOPSHb HaTYpaIbHOU
CTETeHH U €ro CBOMCTBA

38 ApudmeTruecknii KOpeHb HaTypaIbHON
CTETIeHH U €Tr0 CBOWCTBA

39 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHU,
COJIEpKalMX CTENEHHU U KOPHU

40 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHUIA,
COJIEpKalMX CTENEHU U KOPHU

41 IIpeoOpa3oBaHNs YMCIIOBBIX BBIPAXKEHUH,
COJIEpKalNX CTENEHU U KOPHU
Wppanuonanbublie ypaBHeHUs1. OCHOBHbBIE

42 METO/IbI PEIICHUS UPPALMOHATBHBIX
ypaBHEHUU
WppanuonansHblie ypaBHeHUs1. OCHOBHBIE

43 METO/Ibl PEIIEHNS UPPALOHAIBHBIX
ypaBHEHUU
WppanmonanbHble ypaBHeHUs. OCHOBHBIE

44 METO/IbI PEIICHUS UPPALMOHATBHBIX

ypaBHEHUU




PaBHOCHIIBHBIE IEPEXO/BI B pELIEHUHN

4 UppalMOHAJIbHBIX YPaBHEHUI

46 PaBHOCHMIIbHBIE TIEPEXOBI B PEILICHUN
UppalMOHAJILHBIX YPaBHEHUI

47 PaBHOCHIIBHBIE IEPEXO/IbI B PEIICHUN
UppalMOHAIbHBIX YpaBHEHUN

48 PaBHOCHIIBHBIE IEPEXO/IbI B PEIICHUN
UppalMOHAIbHBIX YpaBHEHUN
CBoiicTBa 1 rpaduKk KOpHS N-0i CTETIEHU

49 KakK (pyHKIIMKM OOpaTHON CTENEHH ¢
HaTypaJbHbIM [TOKa3aTeJIeM
CBoiicTBa 1 rpauk KOpHS N-0i CTETIEHU

50 KakK (yHKIIMH OOPAaTHOW CTEIICHHU C
HaTypaJbHbIM [TOKa3aTelIeM
Konrponbnas pabora: "CBoiicTBa u rpaduk

o1 KOpHs n-oii creneHu. MppanuoHanbHble
ypaBHEHUS"

59 CreneHb ¢ paliOHAJILHBIM IOKa3aTeIeM U
€€ CBOMCTBA

53 CreneHb ¢ paliOHAJILHBIM IOKa3aTeIeM U
€€ CBOMCTBA

54 CreneHb ¢ palOHAJILHBIM IIOKa3aTeaeM U
e€ CBOMCTBA

55 ITokazarenbHas pyHKIMsA, €€ CBOCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIAU 1715

penieHusl ypaBHEHUI




Hcnonws3zoBanue rpaduka GyHKIUU A5

57 . 1
peleHs ypaBHEHUI
[TokazarenbHble ypaBHEHUs. OCHOBHBIC
y
58 METOIbI PEIICHNUS TIOKa3aTEIbHBIX 1
ypaBHEHUU
[Toka3arenbHble ypaBHEeHUsS. OCHOBHBIE
y
59 METOIbI PEIICHNUS TTOKa3aTeIbHBIX 1
ypaBHEHUU
IToka3arenbHble ypaBHEHUS. OCHOBHBIE
60 METOBI PEIICHNUS TTOKa3aTeIbHBIX 1
ypaBHEHUU
61 Kontponbnas padota: "[lokazarensHas 1
¢yuknus. [lokasarenpHble ypaBHeHUs"
62 Jlorapu¢wm uucna. ColicTBa jorapugpma 1
63 Jlorapudwm uuncna. CoiicTBa Jorapudma 1
64 Jlorapudwm uncna. CpoiicTBa Jiorapupma 1
65 JlecsiTuuHbIe U HATYpaJbHBIE JOrapu(Mbl 1
66 JlecaTuuHbIe U HaTypaJlbHbIE JIOTapH(PMbI 1
67 [IpeoOpa3oBanue BBIPAXKEHUN, COACPIKALIUX 1
sorapumsl
68 [IpeoOpa3oBaHue BbIpaKEHUH, COAEPIKALLIUX 1
sorapumMsl
69 [IpeoOpa3oBaHue BBIPAKEHUNA, COACPIKALIIX 1
sorapumMsl
20 Jlorapudmuueckas GyHKIHS, €€ CBOWCTBA U 1
rpaduk
71 Jlorapudmuueckas KLU, €€ CBOICTBA U 1
b




rpaduk

Hcnonb3oBanue rpaduka GyHKIUU 1715

2 pelIeHns ypaBHEHUH

73 Hcnonb3oBanue rpaduka GyHKIAU 1715
pelnieHus ypaBHeHUH
Jlorapugpmuueckue ypaBHeHHs. OCHOBHBIE

74 METObI PEIICHUS JIOTapUPMUICCKUX
YpaBHEHUI
Jlorapupmuueckue ypaBHeHus. OCHOBHBIE

75 METOBI PEIICHUS JIOTapUPMUISCKUX
ypaBHEHUN
Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE

76 METO/IbI PEIICHUS JTOrapu(PMUUECKIX
YpaBHEHUH

- PaBHOCHUIIBHBIE TIEpEXOBI B PEIICHUN
Jorapu(MUUECKHX ypaBHEHHMA

78 PaBHOCHUIIBHBIE TIEpEXOBI B PEIICHUN
Jorapu(MUUECKUX YPaBHEHUIN

79 Konrponsnas pabdora: "Jlorapudpmuueckas
¢ynkuus. Jlorapupmuueckue ypaBuenus"

80 CuHyc, KOCUHYC, TAHT€HC M KOTAHT€HC
YHCIIOBOTO apTYMEHTAa

81 CuHyc, KOCUHYC, TAHT€HC ¥ KOTAHTEHC
YHCIIOBOTO apTyMEHTA

g2 ApKcuHyC, apKKOCHHYC M apKTaHT€HC
YICJIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCHHYC M apKTAHT€HC




YHCJIOBOT'O apryMCHTA

Tpuronomerpudeckast OKpy>KHOCTb,

84 oTpeJieIeHue TPUTOHOMETPHUYECKUX 1
(yHKIUH YUCIOBOrO apryMeHTa
Tpuronomerpuyeckast OKpy>KHOCTb,

85 OTIpe/IeNICHUEe TPUTOHOMETPUICCKIX 1
(GYHKIMH YUCIOBOIO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPHUUECKUE POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPHUECKUE POPMYIIBI 1

88 OCHOBHBIC TPUTOHOMETPUICCKHE (POPMYJIBI 1

89 OCHOBHBIC TPUTOHOMETPUYECKHUE (POPMYITBI 1

90 ITpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAYKCHUI

01 ITpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1
BBIPAKCHUIN

92 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKCHUIN

93 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKCHUI

94 PemieHne TpUroHOMETpUYECKUX YPABHEHUN 1

95 PemeHne TpUroHOMETPUYECKUX YpaBHEHUN 1

96 Penienune TpUroHOMETpHUYECKUX YpaBHEHUI 1

97 PemeHne TpuroHOMeTprUYECKNX YpaBHEHHUN 1

98 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN 1

99 Penienrie TpUroHOMETPUUYECKUX YPABHEHHM 1

100 PenieHne TpUroHOMETPHUECKUX YPABHEHUN 1




KonTponbhas pabora:

101 "TpuroHoMeTpUyYECKrEe BbIPAKEHUS U
TPUTOHOMETPUYECKNE YPAaBHEHHS "
[TocnenoBarenbHOCTH, CIOCOOBI 3a1aHUS

102 nocJe10BaTeIbHOCTEe . MeTo
MaTeMaTUYeCKON WHAYKIHH
MOHOTOHHBIE U OTPaHUYEHHBIE

103 nocienoBareabHOCTH. McTopus ananusa
OECKOHEYHO MaJIbIX

104 ApudmeTtrueckas Iporpeccust

105 ['eomeTpuueckas nporpeccus

106 beckoHeuHo yObIBaroIiasi reoMeTpuiecKast
IIPOrpeccHs

107 CymMa 6eckoHeuHO yObIBaromeit
Tr€OMETPUYECKON IPOTPECCUU

108 JIMHENHBIN U DKCTIOHEHIUAJIBHBINA POCT.
Uucno e. PopMyiia CI0KHBIX IPOLIEHTOB

109 JIMHENHBIN U DKCTIOHEHIUAJIBHBIA POCT.
Uucno e. Dopmyra CI0KHBIX TPOUEHTOB

110 Hcnonp30BaHuE NPOTPECCUU JIJISI pELICHHS
peasbHbIX 3aJ1a4 MPUKJIAJHOTO XapakTepa

111 Kontposnbnas pabota:
"[locnenoBaTenbHOCTH U nIporpeccun’

112 HenpepbiBHbIE PYHKIIMH U MX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIMIA

114 CBoiicTBa (yHKIIMI HENIPEPHIBHBIX HA




OTPEC3KC

CBoiicTBa (yHKIMI HEMTPEPHIBHBIX HA

115
OTpEe3Ke

116 MeTto MHTEpBaJOB ISl peLICHUS
HEPABEHCTB

117 MeTo MHTEpBaIOB ISl peLICHUS
HEPABEHCTB

118 MeTo MHTEpBaIOB ISl peLICHUS
HEPABEHCTB

119 IIpumeHeHne CBOMCTB HENPEPBIBHBIX
GyHKIMM U151 peneHus 3aaa4

120 IIpumeHeHne CBOMCTB HENPEPBIBHBIX
GyHKIMM U151 peneHus 3aaa4

121 IlepBas u BTOpas mpou3BoIHbIE (PYHKIIUN

122 OnpeneneHue, reOMETPUYECKHIA CMBICIT
IIPON3BOIHOM

123 Onpenenenue, GU3MUECKU CMbICIT
ITPOU3BOJIHON

124 VYpaBHEHHE KacaTeJIbHOU K TpapuKy
byHKIIIH

125 VYpaBHEHHE KacaTeIbHOU K TpapuKy
byHKIIUN

126 [TpousBoAHBIC ATIEMEHTAPHBIX () YHKIIHIA

127 ITpon3BogHBIE 3JIEMEHTAPHBIX HYHKIUH

128 ITpousBogHast CyMMBI, TPOU3BECHHUS,
YaCTHOI'O M KOMIIO3UIIMU (YHKIIUH

129 IIponsBogHasi CyMMBI, IPOU3BEIECHNUS,




YaCTHOTO ¥ KOMIO3UIINU QYHKIUI

HpOPI?»BOI[Haf{ CYMMBI, IPOU3BCACHU,

130 1

YaCTHOTO U KOMITO3UIIMU (YHKIIUH
131 Kontponbnas pabota: "[IponsBognas” 1 1
132 [ToBTOpeHwue, 06001IeHNE, CHCTEeMAaTH3aIINS 1

3HaHui: "YpaBHeHuUs"
133 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3ALHS 1

3HaHuil: "OyHKmn"
134 HroroBas koHTpobHAs paboTa 1 1
135 HToroBasi KOHTpOsIbHAsl paboTa 1 1
136 IToBTOpenue, 00001IeHNE, CUCTEMAaTU3ALHS 1

3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 136 10

ITPOTPAMME




11 KUIACC

Ne
n/n

TeMma ypoka

KoandecTBO 4acoB

KonTpoanHbie
Bcero P

padoThbI

IIpakTHYeckue

padoThI

Jlara
H3yYeHH

b |

DJIeKTPOHHBIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpumeHeHne NpoU3BOIHON K
UCCIIeIOBaHHIO (PYHKIMHA Ha
MOHOTOHHOCTB ¥ SKCTPEMYMBI

[IpumeHeHne NpoU3BOIHOM K
UCClIeIOBaHUIO (PYHKIMHA Ha
MOHOTOHHOCTb H 9KCTPEMYMBI

[IpuMeHeHne Npou3BOAHOM K
UCCJIEIOBaHHIO (PYHKIIMIA Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

[IpuMeHeHue npou3BOAHOM K
WCCTIeI0BaHNIO (DYHKIIMIA Ha
MOHOTOHHOCTB M DKCTPEMYMBI

[IpuMeHeHre Npon3BOAHOM K
MCCIIeIOBaHMNIO (DYHKIIMIA Ha
MOHOTOHHOCTE U OKCTPEMYMBI

[IpumeHeHne npou3BOIHOM K
MCCIIeIOBaHMIO (DYHKIIUIA Ha
MOHOTOHHOCTb ¥ 9KCTPEMYMBI

Haxoxnenne HanOoIpIIETO U

HaVMEHBILIETO 3HAYECHUS HENIPEPBIBHON

(GYHKIIMHM Ha OTpe3Ke

Haxoxnenue HauOOJIBIIEr0O U




HaMMEHBIIETO 3HAYEHUsI HENTPEPhIBHON
(GyHKIIMM Ha OTpe3Ke

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUsI HETIPEPHIBHOU
(GyHKINU Ha OTpe3Ke

10

Haxoxnenne HanOOJIBIIETO U
HAMMEHBIIIETO 3HAYCHUS] HEMPEPHIBHOM
(GyHKIUU Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIETO U
HAMMEHBIIIETO 3HAYEHUS HEMIPEPHIBHON
(GyHKLIUHU Ha OTpe3Ke

12

HaxoxaeHre HanOoJIbIIETO U
HAaWMEHBIIIETO 3HAYCHUSI HEMPEPHIBHON
(GyHKIUU Ha OTpe3Ke

13

[IpumeHeHre nponu3BOAHOMN IJIst
HAXOXJIEHUS HAUJTyUYLIEro pelieHus B
NPUKIAIHBIX 3a/1a4ax

14

[IpumeneHre nponu3BOIHOMN ISt
HAaXO0XIEHUs HAaUJTYy4YlIEro peLICHUS B
MPUKIIAIHBIX 3a/1a9axX

15

[IpumeHneHre nponu3BOIHOM IS
ONpeAeICHUs CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1aHHOT0 (POopMYIION WK
rpaduxom

16

[IpuMeHeHre npor3BOIHOMN AJIst

OIIPEIeNICHNS] CKOPOCTH M YCKOPEHUS
nporecca, 3alaHHOro (hopMyJIoN HITH
rpadukom




17

Kommnosurus dbyHkimii

18 Komnozunus GyHkimii

19 Komnozunust yHKImii

20 ['eomerpuueckue oOpa3bl ypaBHEHUHN Ha
KOOPAWHATHOMW MIIOCKOCTH

21 ['eomerpuueckue oOpa3bl ypaBHEHUHN Ha
KOOPAWHATHOW IIIOCKOCTH

99 KonTtponbsHas pabota: "HcciaenoBanue
GYHKIIUN ¢ TOMOIIBIO IPOU3BOTHON"

93 ITepBooOpazHasi, OCHOBHOE CBOMCTBO
epBOOOPA3HBIX

24 ITepBoOOpazHbIe 2IeMEHTAPHBIX (PYHKIHH.
[IpaBnia HaXOXXJeHUS IEPBOOOPA3HBIX

o5 IlepBooOpasHbie AMeMEHTapHBIX (QYHKIUH.
[IpaBnia HaXOXKJeHUS IEPBOOOPA3HBIX

26 Hurerpain. I'eomeTpuyeckuii CMbICTT
MHTErpajia

7 Beruncnenue onpenenéHHoro MHTerpana
1o (popmyne Hetotona-JIelOHMIa

28 Beruucnenue onpenenéHHOro HHTerpana
1o popmyne Herotona-Jleibuuma

29 [IpumeHeHre uHTerpaa Ui HaXOXKAECHUS
TUIOMAJEH TUIOCKUX (PUryp

30 [IpuMeHeHne uHTerpaa 1 HaXOXKACHUS
00BEMOB r€OMETPUYECKHX TEI

31 [Tpumepsl pemennii tuddepeHImaIbHbIX

YpaBHEHUI




[Ipumeps! pemenuit AudhepeHInanTbHbIX

32 .
ypaBHEHHI
Marematuueckoe MOAEITUPOBAHUE

33 PEeaNBHBIX MTPOIIECCOB C MIOMOIIBIO
nuddepeHIanbHbIX YpaBHEHUN

34 Kontponbnas padota: "[lepBooOpasnas u
uHrerpan'

35 Tpuronomerpuveckne QyHKIIUH, UX
CBOWCTBA ¥ TrpaduKu

36 Tpuronomerpuveckue QyHKIUH, UX
CBOWMCTBa M rpaMKH

37 Tpuronomerpudeckue QyHKINH, HX
CBOWMCTBa M rpaMKH

38 Tpuronomerpudeckue QyHKINH, KX
CBOWCTBA M rpauKu

39 Tpuronomerpudeckue GyHKIHH, HX
CBOWCTBA M rpauKu
OT060p KOpHEHN TPUTOHOMETPHUUECKHUX

40 ypaBHEHUH C TOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPUUECKHIX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPUUECKHIX

42 YPaBHEHHUH C IIOMOILBIO
TPUTOHOMETPUIECKOH OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKUX

YPaBHEHHUI C TOMONIBIO




TPUTOHOMETPUYECKON OKPYKHOCTH

Pemenue TPUTOHOMCTPHUUICCKUX

44
HEPaBEHCTB

45 Penienne TpUroHOMETPHUUECKUX
HEPaBEHCTB

46 Pewenne TpuroHOMETpUYECKUX
HEPaBEHCTB

47 Pewienne TpuroHOMETpUYECKUX
HEPaBEHCTB
Kontponsnas padota: "['paduku

48 TPUTOHOMETPUYECKUX (PYHKIUI.
Tpuronomerpuyeckrue HepaBeHcTBA"

49 OCHOBHBIE METO/IbI PEIICHUS
NIOKA3aTeJIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IBI PEIICHUS
NIOKA3aTeJIhbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IBI PEIICHUS
IIOKa3aTeJIbHbIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEILIECHUS
IIOKa3aTeJIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEILIECHUS
JorapupMHUUECKUX HEPABEHCTB

54 OCHOBHbBIE METO/IbI pEeILICHUS
J0rapupMHUUECKUX HEPABEHCTB

55 OCHOBHbBIE METO/IbI peILICHUS
JorapupMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEIICHUSI




norapu(MUIECKUX HEPABEHCTB

OcHOBHBIE MCTOJbI pCHICHUS

> HPPaIMOHAILHBIX HEPABEHCTB
58 OCHOBHBIE METOBI PEIICHUS
HppalMOHANILHBIX HEPABEHCTB
59 OCHOBHBIE METOBI PEIICHUS
UppaALMOHATILHBIX HEPABEHCTB
60 OCHOBHBIE METOIBI PEIICHUS
UpPpAIMOHATIFHBIX HEPABEHCTB
61 I'paduueckne METOBI pemIeHUs
UPPAIMOHATIEHBIX YPaBHEHHIMA
62 I'paduueckne METOBI peTIeHUS
HppallMOHANLHBIX YPaBHEHHHA
63 I'padmueckne METOBI peIICHUS
MOKAa3aTeIbHBIX YPaBHCHUN
64 I'padrueckre METOIBI peIIeHUs
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTO b1 penieHus
Jorapu(MUUECKUX YpaBHEHUIN
66 I'paduueckue MeTO b1 penieHus
norapuMHUUECKUX HEPAaBEHCTB
67 I'paduueckue MeTObI pemeHus
jgorapupMUUEcKUX HEPaBEHCTB
I'paduueckue MeTOBI peleHus
68 MOKa3aTeNbHBIX U JTOTapu(MUUECKUX
YpaBHEHHI
69

I'paduueckue MeTobI pemieHus




MOKa3aTeIbHbBIX U JOTapu(PMUUECKUX

ypaBHEHUI

70

I'paduueckue meTo b1 pemieHus
MOKa3aTeIbHbBIX U JOrapu(PpMUIECKUX

HEPaBEHCTB

71

['paduueckue meTobI pemieHus
IO0Ka3aTeNIbHbIX U JIOrapu(PMUUECKUX

HEPABEHCTB

72

KonTponbhas pabora: "UppanuonanbsHeie,
NIOKa3aTeJIbHbIC U JIOTapH(pMUUYECKIe
HEepaBeHCTBA"

73

KommiekcHble uncna. Anredpanueckas u
TpUrOHOMETpUYecKasi pOPMBI 3aMUCH

KOMIIJICKCHOI'O YHCJia

74

Kommniekcheie uncna. Anredpandeckas u
TpUTOHOMETpUYEcKasi POPMBI 3a1UCH
KOMILIEKCHOIO YHCJIA

75

ApudpmeTrueckue onepaniu ¢

KOMIIIICKCHBIMHU YU CJIaMU

76

ApudpmeTrueckue onepayu ¢

KOMIIJIEKCHBIMH YHCJIaMU

77

N3o0paxkeHne KOMIUIEKCHBIX YHCEN Ha
KOOPAWHATHOMW IJIOCKOCTH

78

N300paskeHre KOMIUIEKCHBIX YUCe Ha
KOOPAWHATHOMW IJIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenu
U3 KOMIUIEKCHOTO YHCJIa

80

®opmyna Myaspa. KopHu n-oii crenenu




N3 KOMIIZICKCHOT'O YHCJIa

HpI/IMeHCHI/Ie KOMIIIICKCHBIX YHCCJI OJIA

81 perieHus pU3NYEeCKUX U FreOMETPUIECKHUX
3a/1a4

89 Kontpoibnas padota: "KoMruiekcHbie
yucia"

83 HatypanbHble 1 1ienbie yncna

84 HatypasbHble U Lieble yncia

g5 [IpumeHeHne NpU3HAKOB AETUMOCTH
LEJIBIX YHCell

36 [TprMeHeHue NprU3HAKOB JETUMOCTH
LEJIBIX YHCell

87 [TpuMeHeHue NpU3HAKOB ETUMOCTH
nensix yncen: HOJl u HOK

38 [TpumeneHne MpU3HAKOB AETUMOCTU
nensix yncen: HOJl u HOK

89 [TpumeHneHne MpU3HAKOB AETUMOCTH
LEJIBIX YMCEJI: OCTATKU IO MOAYJIIO

90 [IpuMmeHeHne NPU3HAKOB AETUMOCTH
LEJIBIX YMCEJI: OCTATKU IO MOAYJIIO
[IpumeHeHne NpU3HAKOB AETUMOCTH

91 LENBIX YUCEeIl: aNropuT™ EBKimnaa s
peuieHus 3a/1a4y B HEJIbIX YHCIIax

92 Kontponbnas padota: "Teopus nemnbix
yucen"

93 CucremMa 1 COBOKYIIHOCTb YpaBHEHUI.

PaBHOCHIIBHBIC CHCTEMBI M CHCTEMBI-




CIICOCTBHA

Cucrtema U COBOKYITHOCTh YPaBHEHHUIA.
94 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-

CIICOCTBHA

05 OCHOBHEBIE MCTOJAbI PCHICHHA CUCTEM U
COBOKYHHOCTCﬁ pallrOHaJIbHBIX ypaBHCHI/Iﬁ

OCHOBHBIE METOJIbI PEIICHUSI CUCTEM U
96 COBOKYITHOCTEH HUppaIMOHATBHBIX
ypaBHEHUI

OCHOBHBIE METOJIbI PEIICHUSI CUCTEM U
97 COBOKYITHOCTEH MOKa3aTEIbHBIX
YpaBHEHUI

OCHOBHBIEC METO/IbI PEIICHHS CUCTEM U
98 COBOKYITHOCTEH TTOKa3aTeIbHBIX

YpaBHEHUI

OcHOBHEBIE MCTOABI pCIICHUA CUCTEM U
99 COBOKYITHOCTEH JIoTapu(hMUIECKIX

YpaBHEHUI

OCHOBHBIEC METO/IbI PEIICHHS CUCTEM U
100 COBOKYITHOCTEH JIorapu()MUIECKHX

YpaBHECHUI

[IpumeHeHne cucTeM K peleHuIo
MaTeMaTUYECKUX 3a]1a4 U 3a/1a4 U3

101 pa3inuyHbIX 00J1acTe HAYKH U peanbHOM
KHU3HH, UHTEPIPETALNS TOTYYEHHBIX
pe3yIbTaTOB

102 [IpuMeHeHnEe CUCTEM K PEIIEHUIO
MaTeMaTHYECKUX 3a]a4 U 3a/1a4 U3




pa3IUYHbIX 00JaCTe HayKu U peanbHON
JKWU3HM, HHTEPIIPETALUS TOJTY4EHHBIX
pe3yJIbTaTOB

[IpumMeHeHne HEpaBEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3a/1a4 U 3a/1a4 U3

103 pa3IMyHbIX 00JIacTell HAYKH U peanbHOU
KHU3HH, UHTEPIPETALNS TOTYYEHHBIX
pe3yIbTaToB
Konrtponsnas padora: "Cucremsl

104 palMoHaIbHBIX, UPPALIMOHATIBHBIX
NIOKa3aTeIbHbIX U JIOTapU(PMUYECKUX
ypaBHEHMIT"

105 PanmonasibHble ypaBHEHUS C TapaMeTpamMu

106 ParmonanbHble HEpaBEHCTBA C
napamMeTpamu

107 PanyioHanbHbIE CUCTEMBI € TapaMeTpaMu

108 WppannonansHble ypaBHEHUS,
HEPaBEHCTBA C NapaMeTpamMu

109 WppanmoHanbHbIe CHCTEMBI C
napamMeTpamu

110 [Toka3arenbHble ypaBHEHHs, HEPABEHCTBA
C MapameTpaMu

111 IlokazaTeabHbIE CUCTEMBI C TApaMETPaMU

112 Jlorapudmuueckue ypaBHEHHUS,
HEpaBEHCTBA C TapaMeTpaMHu

113 JlorapumMuuecKue CUCTEMBI C

napameTpamMu




114 TpuroHomeTpuuecKue ypaBHEHHUs C
napaMeTpamMu

115 TpuronomeTpruyeckrue HEpaBEHCTBA C
napamMeTpamu

116 TpuroHoMmeTpuieckue CUCTEMBI C
napamMeTpamu

[Toctpoenue u uccienoBaHue
117 MaTeMaTHUYECKUX MOJIENIeH peabHbIX
CUTYallUil C MOMOIIbIO YPAaBHEHUH C

napameTpamMu

[locTpoeHnue u ncciienoBaHue
118 MaTeMaTHYECKUX MOJIENIeH pealbHbIX
CUTYALU C IIOMOIIBI CUCTEM YPAaBHEHUI

C IapameTpaMu

[TocTtpoeHue u nccnegoBaHue
119 MaTEMATHYCCKHUX MOI[CJIGI\/JI PCAJIBbHBIX
CUTYaIUH C OMOIIBIO CUCTEM YpaBHEHHIA

C MmapameTpaMu

120 Kontponsnas pabdota: "3anauu ¢

napaMmerpamu’

121 [MoBTOpenue, 06061ICHNE,

cucTemMaTrusanys 3HaHuil: "YpaBHeHus"

122 [ToBTOpenue, o600IIEHNE,

cucTemMarusanys 3HaHuil: "YpaBHenus"

[ToBTOpenue, o600IIEHNE,
123 cucTeMaTHu3alys 3HaHui: "Y paBHEHUS.

Cucremsl ypaBHeHUI"

124 [ToBTOpEeHme, 0600IIEHNE,




cucreMarusanus 3HaHuil: "HepaBencrea"

[ToBTOpenue, 06061IeHNE,

125
cucreMarusanus 3HaHuil: "HepaBencrea"

126 [ToBTOpenue, 06061IeHKE,
cucreMarusanus 3Hanuil: "HepaBencrea"
[MoBTOpenue, 06061ICHNE,
CHCTEMaTH3aLMs 3HAHUMH: OU3BOJHAA U

127 "T1
e€ npuMeHeHue"

[ToBTOpenue, 06061ICHNE,
CHCTEMaTH3aLMs 3HAHUMH: OU3BOJHAS U

128 "TT

e€ npuMeHeHue"
[ToBTOpenue, 06061IeHNE,
HCTEeMAaTU3allys 3HAHMIA: HW3BOJHASA U

129 CHCTEMATH3a 3Ha "[IponsBoHa
€€ nmpumeHeHue"

[ToBTOpenue, 06061eHNE,

130 cucTeMaTH3anys 3HaHuil: "MHTEerpalt u ero
npuMeHeHue"

131 [ToBTOpEeHmE, 00600IIEHNE,
cucrematuzanus 3Hanuil: "OyHkinun"
IToBTOpEeHHE, 0000IIEHNE

132 ’ ’
cucreMarusanus 3Hanuil: "Oyuxuun"

133 [ToBTOpenue, 06061IeHNE,
cucreMarusanus 3Hanuil: "Oyuxuun"

134 Hroroas kouTpospHas paborta

135 HroroBasi koHTpOsIbHAS paboTa

136 [ToBTOpEeHue, 0600IIEHNE,

cucTeMaTu3alus 3HaHui




OBHLIEE KOJIMYECTBO YACOB I10
ITIPOTPAMME

136

10







YYEBHO-METOAUMYECKOE OBECIIEYEHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

PemernnkoB H.H. u npyrue. Anre6pa u

Havajia MaTeMaTtuyeckoro ananu3a. 10 kiacc(6a30Bblil U YriyOJICHHBIH YPOBHH).

Axrmmonepnoe obmiectBo "HU3narensctBo "IIpocBemenue”. 2022

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

Marematuka. Ayiredpa U HayaJia MaTEMaTUYE€CKOr0 aHajIu3a.
Meroaudeckue pekomenaanuu. 11 kimace: mocodue i yuurenen

obmeoopazosar. opranu3anuii / M. K. [Toranos, A. B. llleBkun

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bu6mmoreka 1{OK, POIII
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