MUHUCTEPCTBO IMNPOCBEIEHUA POCCUUCKON ®EJEPALIMA

MunucrepcTBo o0pazoBanusi Kuposckoii odJiactu

KOI'OBY CI ¢ YUOII nrr JleHuHCKOE

PACCMOTPEHO YTBEPXJIEHO
3aMecTuTeIb TUPEKTOpa JIMpeKTOp IIKOJIBI
mo YBP

N.C. Abatyposa
ITpuxa3z Ne 81
oT «26» aBrycra 2024 r.

C. B. bykeroBa
[TpoTokon neacosera Nel 1

oT «26» aBrycta 2024 r.
MNMopnncaHo undpoBoM NOANNCHIO:

AbaTypoBa VipuHa CepreeBHa
Jara: 2025.01.29 10:36:15 +03'00'

PABOYAS [TPOTPAMMA
(ID 4950025)

Y4eOHOro npeamMera «AJjredpa u Ha4YaJIa MaTEMaTHYECKOIr0 aHAJIM3A.
Yriay0seHHblIil YPOBEHb

st ooyyaromuxcst 10 — 11 knaccos

nrt Jleannckoe 2024



HOACHUTEJIbHAS 3AIIMCKA

VYueOHblll Kypc «Anredpa u Hayajsa MaTEMaTUYECKOrO aHajIn3a» SBISIETCS
OJTHUM W3 Hauboyiee 3HAYMMBIX B IMPOrpaMMe CpeaHEro oodiiero odopazoBaHus,
IOCKOJIbKY, C OJHOW CTOpPOHBI, OH OO€cleYMBaeT MHCTPYMEHTaJIbHYIO 0a3y uis
U3YyUEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C JPYTrOil CTOPOHBI, (hopMUPYET
JIOTUYECKOE M aOCTPAaKTHOE MBIIUICHHE O0YYaloIMXCsS Ha YPOBHE, HEOOXOIUMOM
JUTIsl OCBOEHUSI HH(GOPMATHKH, OOIIECTBO3HAHUSA, UCTOPUHU, CIOBECHOCTH U JPYTUX
TUCIUIUTMH. B pamkax maHHOro y4eOHOro Kypca oOydaromniuecss OBJIaJeBAaIOT
YHHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOH HayKH, KoTopas (opMynHpyer cBOU
JTOCTH)KCHHS B MaTeMaTHIeCcKoi hopme.

VYyeOHbIlt Kypc anreOpbl U Hayajd MaTEMaTHYECKOro aHaliu3a 3aKJaJbIBaeT
OCHOBY [JIi YCTENIHOTO OBJIAJICHUS 3aKOHAMHU (PU3UKH, XUMUHU, OHOIOTHUH,
MTOHMMAaHUSI OCHOBHBIX TCHICHIINN Pa3BUTHS SKOHOMUKH U OOIIECTBEHHOM KHU3HHU,
MO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX HUMPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIIOJNIb30BaTh WX JUIs JajbHeWiero oOpa3oBaHUs U B
MIOBCETHEBHOM XKM3HU. B TO ke BpeMsi OBIajeHNe aOCTPAKTHBIMH W JIOTHUECKH
CTPOTMMHU KOHCTPYKIMSIMH anreOpsl M MaTeMaTHYeCKOro aHall3a pa3BHUBAET
YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTHHHOCTH, JIOKa3hIBATh
YTBEPKJCHUS C TIOMOIIBI0 MHAYKIIMU M PACCYKIaTh JAEHYKTHBHO, UCIIOJIb30BaTh
00001IeHre W KOHKPETH3aIlui0, a0CTparupoBaHWE W aHAJOTHIO, (OPMHPYET
KpEaTUBHOE M KPUTHIECKOE MBIIICHHE.

B xozxe u3yuyenus yueOHOro kypca «Anrebpa M Hadajla MaTeMaTH4eCKOIro
aHanu3a» OOYYarolIuecs MOTY4YaloT HOBBIA OIBIT PEIICHUS MPHUKIAAHBIX 3a/ad,
CaMOCTOSITENIFHOTO MOCTPOCHHSI MaTeMaTHUYECKHX MOJIENeH pealbHbIX CUTYalluH,
UHTEPNpPETAllMd  TIOJYYCHHBIX  PEIICHWH, 3HAKOMATCA C  NpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOAE, HAYKE M HUCKYCCTBE, C
BBITAIOIIMMUCS MATEMATUIECKUMH OTKPBITHSIMU M X aBTOPAMH.

VY4eOHpIli Kypc 00JagaeT 3HAYUTEIBHBIM BOCIUTATEIHHBIM TOTCHIIHAIIOM,
KOTOPBI peanu3yeTrcss Kak 4Yepe3 Yy4eOHbIM MaTepuan, CrocoOCTBYIOMIUN
(GbOopMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS, TaK M depe3 crenuduky ydeOHOM
JESTENbHOCTH, TpPEOyIOMeH MPOAOHKUTEIBHON  KOHIEHTPAIlM  BHUMAaHUS,
CaMOCTOSITEIFHOCTH, ~aKKypaTHOCTHM ¥  OTBETCTBEHHOCTH 3@ IOJYYCHHBIN
pe3ynbTar.

B ocHoBe Mmeromuku oOydeHHs ainredOpe M HavyallaM MaTeMaTHYECKOro
aHaJIM3a JISKUT JEATEIHHOCTHBIN MPUHIIUI 00yUCHUS.

B crpykType yuebOHOro Kypca «AnreOpa M Hayala MaTeMaTHYECKOIO
aHaNKM3a» BbIJEIEHBI CIENYIOUIME COAepKaTEeIbHO-METOAUYECKUEe TuHuU: «Yucna
U BBIUUCIEHUS», «DyHKIUU U rpadukn», «YpaBHEHUS U HEpaBEHCTBa», «Hauana
MaTEMaTUYECKOTO aHainm3a», «MHOXecTBa W Joruka». Bce OCHOBHBIE



COJIePIKAaTEeTbHO-METOIMUECKUE JIMHUM WM3y4aloTCs Ha TMPOTSHKEHUH JIBYX JIET
o0y4yeHus Ha YpPOBHE CpEIHEro oOImiero oOpa3oBaHHUs, €CTECTBEHHO IOMOJHSSA
JpYT Apyra U MOCTENEHHO HACHIIIAsCh HOBBIMH TeMaMU W pazjenamu. JlaHHBIN
y4eOHBIN KypC SBISETCS WHTETPATHUBHBIM, TIOCKOJIBKY OOBEIMHSIET B cebe
collep)kaHNE HECKONbKMX MAaTeMAaTHYECKMX JHCHIUILIMH, TaKhX Kak anreopa,
TPUTOHOMETPHUS, MATEMAaTUYECKHI aHaJIU3, TEOPHS MHOXKECTB, MaTeMaTH4ecKas
ngoruka u npyrue. [lo mepe Toro kak oOydaromiyecs OBIIaJEBalOT BCE Oolee
MIUPOKUM MaTEMaTHYECKHM aIlllapaToM, Y HUX MOCIIEI0BaTENbHO (HOPMHUPYETCS U
COBEPIIICHCTBYETCS yMEHHE CTPOWTh MATEMAaTHYECKYH) MOJEiIb peaTbHOMN
CUTYaIlUH, IPUMEHSATh 3HAHUS, TOJYYCHHbIC TTPU U3YYCHUH Y4eOHOro Kypca, JUis
pENICHHs] CaMOCTOSTENHHO CHOPMYIUPOBAHHON MAaTeMaTUYECKON 3a/1adM, a 3aTeM
UHTEPIPETUPOBATH CBOU OTBET.

ConepxaTtenbHO-MeTOANYeCKass JUHUA «Yucaa W BBIYUCIICHUS» 3aBEpIacT
dbopMupoOBaHNE HABBIKOB MCIIOJIb30BAaHUSI JICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAYaTO Ha YPOBHE OCHOBHOI0 00111ero 00pa3oBanus. Ha ypoBHe cpenHero oomiero
oOpa3zoBaHusg 0c000O€ BHUMaHue  yAensiercss (POPMUPOBAHMIO  HABBIKOB
pallMOHAJILHBIX BBIUUCICHHUM, BKJIIOYAIOIIMX B CE€0S HCIOIb30BaHUE Pa3IMYHBIX
dbopM 3amucu 4YHClia, YMEHUE JeNaTh MNPUKHUIKY, BBINOIHITH TPUOIMKEHHBIC
BBIYHCIICHUS, OIICHUBATh UYWCJIOBBIC BBIPAXEHUS, pabOTaTh ¢ MaTeMaTHYECKUMU
KOHCTAaHTAaMH. 3HAKOMbIE OOy4JaloImUMCS MHOXXECTBA HATYPAJIbHBIX, IIEIbBIX,
pallMOHAJIBHBIX M JICUCTBUTEIBHBIX  YHCENT  JIONMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHuCel. B KakaoM M3 53THUX MHOXKECTB PacCMaTpPUBAIOTCS
CBONCTBEHHBIE €My crenuduuecKue 3aJadyd W OmIepaluu: JIeJeHHe HaIeo,
OIIEpUPOBAaHUE OCTAaTKAMH HAa MHOXECTBE IIENBIX 4YHCeI, OCOObIe CBOMCTBA
palMOHAJILHBIX U UPPAIMOHATIBHBIX YHCENl, apupMeTHYecKre orepaluu, a Takxke
U3BJICYEHUE KOPHS HATypajJbHOM CTENEHW Ha MHOXKECTBE KOMIUIEKCHBIX YHCE].
brnaromapsi mocienoBaTenbHOMY PACIIUPEHUIO KPYyra HCIONB3YEMBIX YHCET WU
3HAKOMCTBY C BO3MOXKHOCTSIMHM WX MPUMEHEHHUS IS PEIICHUS Pa3IudHbIX 3a1a4
dbopmupyeTcsl IpeACTaBICHUEe O €IUHCTBE MAaTeMaTHUKH KaK HAayKH M €€ PoJjid B
MIOCTPOCHUU MOJIETIEH peallbHOTO0 MHpa, IMIUPOKO HCIONB3YIOTCS 0000IIeHNE U
KOHKPETHU3AIIHSL.

Jluausa «YpaBHEHUST U HEPABEHCTBA» pEAM3yeTCs Ha MPOTSKEHUH BCETO
o0y4yeHHs Ha YpPOBHE CpeIHero ooOmero oOpa3oBaHHs, MOCKOJBKY B KaXI0M
pasznmene IlporpaMmbpl TPETYCMOTPEHO PEIICHHE COOTBETCTBYIONIMX 3anad. B
pe3ynbpTaTe OOydYaroIIMecs OBJAACBAIOT PA3IMYHBIMH METOJAMH  PEIICHUS
pallMOHAJIbHBIX, HMPPAIMOHAJIBHBIX, IIOKa3aTelIbHBIX, JIOTApUPMUUYECKUX H
TPUTOHOMETPUYECKUX YPAaBHEHUM, HEPAaBEHCTB M CHUCTEM, a TaKXke 3ajaad,
collepKamux MmapaMeTphl. llomydeHHbIE YMEHHUS IIHPOKO HCIOIB3YIOTCS TPHU
UCCIICIOBAaHUH (DYHKIIMA C TIOMOIIBI0 MPOW3BOAHOM, TIPH PEIICHUH MPUKIIATHBIX



3a/1a4 M 3a/1a4 Ha HAXOXKJEHHWE HAauOOJBIINX M HAUMEHBIINX 3HAYCHHH (YHKIIUU.
JlanHasi comepkarenbHasi TMHUSL BKJIIOYAET B ce0s Takke (HOpMUPOBAHHE YMEHUMN
BBITIONHATh  pacy€rel 1o  QopMynaMm, MpeoOpa3oBaHMsl  PalMOHAIBHBIX,
VPPALMOHAIBHBIX YW TPUTOHOMETPUYECKUX BBIPAXKECHUM, a TAKXKE BBIPAKECHU,
COJlepKaIllUX CTeNeHu W Jiorapudmbl. brarogaps M3ydeHUIO anredpandyecKkoro
Marepuana IMPOUCXOAUT  JNAJIbHEWIIEE  pPa3BUTHE  AITOPUTMHUYECKOTO U
a0CTPaKTHOTO MBINIJIEHUS O0yYaromuXxcs, GOPMHUPYIOTCS HABBIKU JIETYKTUBHBIX
paccyxaeHui, pabOTBl C  CHUMBOJBHBIMH  (oOpMamMu,  IPEJCTaABICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHUJEC PAaBEHCTB M HEPAaBEHCTB. Ajredpa
npennaraetr d(PQPeKTUBHbIE WHCTPYMEHTHI JUISI PEHICHUS TPAKTUYECKUX U
€CTECTBECHHO-HAYYHBIX 33J1a4, HAIVISIHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
SI3bIKA HAYKHU.

CopepxxarenbHo-MeToAuYeckass JuHUA «DyHKIMM U TpaduKU» TECHO
neperieTaeTcs ¢ JPYrdMU JIMHUSAMH Y4eO0HOrOo Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEN0BATENBbHOCTD N3YUeHUs MaTepuana. M3yuenue creneHHon,
NIOKAa3aTeIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMH, UX CBOWCTB
U rpaduKOB, UCIOIb30BaHUE (DYHKIMM JUIsl pelieHus 3ajad U3 APYTrux y4eOHbIX
IIPEAMETOB U PEaJIbHOM KU3HU TECHO CBS3aHO KaK C MaTEMaTUYECKUM aHAIU30M,
TaK U C PEIICHUEM ypaBHEHUU M HepaBeHCTB. lIpu »TomM Oomblioe BHUMaHUE
yaensiercss GOpMUPOBAHUIO YMEHHSI BbIpakaTh (POPMYJaMHU 3aBUCHUMOCTH MEXIY
pa3NIMYHBIMM BETMYMHAMH, HCCIIEOBAaTh MOJYyYE€HHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Matepuan 3TOl cofep>KaTebHON JTMHUN HAIEeH Ha Pa3BUTHE YMEHUUN
M HAaBBIKOB, TMO3BOJSIONIAX BBIPAXKATh 3aBUCUMOCTA MEXKAY BEIMYMHAMHU B
pazinuHor ¢dopme: aHATUTHYECKOU, Tpaduueckoi u ciioBecHoi. Ero msyuenue
CIIOCOOCTBYET Pa3BUTHIO  AJNTOPUTMHUYECKOTO MBINIJICHUS, CIOCOOHOCTH K
0000IIIEHNUIO ¥ KOHKPETU3AIUH, UCTIOJIH30BAHUIO aHATIOT .

ConepxartenbHas auHusl «Hadana MaremMaTH4ecKOro aHaiv3ay IO3BOJSET
CYIIECTBEHHO PAacCUIMPUTh KPYr Kak MAaTEMAaTHYECKUX, TAK W MPUKIAAHBIX 3ajad,
JOCTYIHBIX OOYyYaronuMcsi, TaKk KaK y HUX MOSBISETCS BO3MOXKHOCTH CTPOHUTH
rpa@uKy  CIOXKHBIX (YHKIHMA, ONPEACTATh WX HAWOONbIINE W HAUMEHBIIHE
3HAQYECHUS, BBIYUCIATH mom@aan ¢Guryp v oObEMBI TEN, HAXOAUTh CKOPOCTH M
yCKOpeHus TmpoueccoB. JlaHHas copepkarenbHas JHHUS OTKPBIBAET HOBBIC
BO3MOKHOCTH ITOCTPOCHHUS MaTEMAaTHYECKUX MOJIENECd pEalbHbIX CHUTYyaluH,
MO3BOJISIET HAXOAUTh HAWIy4Yllee PENICHHE B MPUKIATHBIX, B TOM YHCIIE
COLMAIBHO-?)KOHOMHUYECKUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBaMH MaTE€MAaTUYECKOTO
aHanM3a CrocoOCTBYET pa3BUTHIO aOCTPAKTHOrO, (HOPMabHO-JIOTMYECKOTO U
KPEaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUN pPACIO3HABaTh MPOSBICHUS
3aKOHOB MAaTEMaTHKU B HayKe, TEXHUKE W HCKyccTBe. OOydaroniuecs: y3HAIOT O



BBIIAIOIIMXCS PE3yJIbTaTaX, IOJYyYEHHBIX B XOJI€ Pa3BUTHS MaTEMaTHKH Kak
HayKH, U 00 UX aBTOpax.

CopeprkaTenbHO-MeTOAUYeCcKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOst DJIEeMEHTHl TEOPUU MHOXKECTB M MaTeMAaTHYECKOW JIOTUKH. TeopeTHKo-
MHOKECTBEHHBIC MTPEACTABICHUS TIPOHU3BIBAIOT BECh KYPC IIKOJbHON MaTeMaTHKH
U TIpenjararoT HamOoJjiee YHUBEPCAIbHBIA S3BIK, OOBEAUHSIOMIUN BCE PAa3feIibl
MaTEeMaTUKH U €€ TPWIOKEHUH, OHU CBA3BIBAIOT pPa3HbIE MaTeMaTHYECKUE
JTUCITUIUTMHBL W WX TPWIOXKEHUS B eAuHoe I1enoe. I[lodToMy BaxXHO 1aTh
BO3MOXHOCTh OOyYaromeMycss TOHHUMaTh TCOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BaTh €r0 JIJISi BBIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXKHBIM TPU3HAKOM MaTEMaTUKH KaK HAyKd CJeayeT MpHU3HATh
CBOMCTBEHHYIO €M CTPOrocTh OOOCHOBAHUM U CIEJOBAHUE OINpPeaeIEHHBIM
npaBWjaM  TOCTPOCHHS  JOKa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMHU
MaTEeMAaTUYECKON JIOTUKH CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00yJaroIIMXcs, TO3BOJIIET UM CTPOUTH CBOM PACCYXKIEHUS HA OCHOBE JIOTHYECKUX
npaBmwI, GOPMUPYET HABBIKA KPUTHUECKOT'O MBITTUICHHS.

B yuebHOM Kkypce «AnreOpa M Hadajga MaTeMaTHYECKOTO aHAJIHM3ay
MPUCYTCTBYIOT OCHOBBI MaT€MaTHYECKOI'0 MOJEIUPOBAHHUS, KOTOpPHIE MPHU3BaHbBI
croco0CTBOBaTh (POPMUPOBAHHMIO HABBIKOB TMOCTPOEHUSI MOJENEH pealbHBIX
CUTYyaIllMii, WCCIEAOBAHMUS DJTHX MOJENIEH C TIOMOIIBIO armapara anreOpsl
MaTeMaTUYECKOTO aHalln3a, WHTEPIPETAlUU IOMyUYEeHHBIX pPe3yJbTaToB. Takue
3a/1aHUs BIUIETEHBI B KXKIBIN U3 Pa3/IeloB MPOTPaMMBbI, TTOCKOJIbKY BECh MaTepHall
y4e0HOTO Kypca IMMPOKO HCIOJB3yeTCs I PENICHHS NPHUKIAIHBIX 3amad. [lpm
pElICHUM  pEalbHBIX  NPAKTHYECKUX  3amad  OOydJaroIuecss  pa3BHBAIOT
HaOII0aTeNIbHOCTh, YMEHHE HAaXOIWUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
UCIIONIB30BaTh ~ AHAJIOTHIO, 0000IMaTh H  KOHKPETHU3HPOBATh  IPOOIIEMY.
JlestenpHOCTE 1O (OPMHUPOBAHUIO HABBIKOB PEIICHHUS MPUKIATHBIX 3a7ad
OpraHu3yeTCs B MPOIIECCE U3YyUEHHUS BCEX TeM y4eOHOTo Kypca «Anredpa 1 Hadaja
MaTeMaTUYECKOTO aHaTN3ay.

Ha wusydenme yueOHOro Kypca «AnreOpa W Havajla MaTeMaTHYECKOTO
aHanuzay» orBoauTcs 272 yaca: B 10 kiacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COIEPKAHUE OBYUEHUA
10 KIIACC

Yucsa 1 BBIYMCICHUSA

Paumonanbubie uncia. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOHU, IMPOIIEHTHI,
OeckoHeuHble Tepuoanueckue aApodu. [lpumenenue npoOel M TPOILEHTOB IS
penieHns NPUKIaAHbIX 3a4a4 U3 Pa3JINYHbIX OTPACIed 3HAHUN U PEAIbHOW JKU3HH.

JenictBuTenbHble uKcia. PanvoHanmbHblE W UppalMOHAJIBHBIE YHCIIA.
ApudmMernyeckre  omnepalud € JEHCTBUTEIBHBIMU  yuciaamMu.  Moayib
JEUCTBUTENBHOTO YKCIIa U ero cBoicTBa. [IpuOamkEHHbIC BHIYMCICHUS, TIPaBUIIa
OKPYTJICHHUs, IPUKUKA U OLIEHKA PE3YyJIbTaTa BIYNCICHNAMN.

Crenenp ¢ wuensiM mnokaszareneM. bunom Herorona. Hcnonb3oBaHue
noaxosien popMbl 3aucu TEUCTBUTEIbHBIX YHCEN JIJISl PEIICHUS TPAKTUYECKUX
3a71a4 ¥ MPEJACTABJICHUS JAHHBIX.

ApupmMernyeckuii KOpeHb HaTypaJIbHOM CTENIEHU U €ro CBOICTBA.

CreneHp € pauuMOHAJIbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JNEHUCTBUTEIBHBIM MTOKA3aTEIEM.

Jlorapudgm umcma. CpoiictBa morapudma. JlecsTUdHbIE W HaTypalbHbBIE
aorapupMsl.

CuHyc, KOCHHYC, TaHI€HC, KOTAaHT€HC YHCIOBOI0 apryMeHTa. ApPKCHUHYC,
ApKKOCUHYC M ApKTAaHI'€HC YMCJIOBOTO apryMEHTA.

YpaBHeHHsI 1 HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHbIE NPeOOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHHs. PaBHOCWIIbHBIE ypaBHEHHS WU ypaBHEHUsA-cliencTBUsA. HepaBeHCTBO,
peLIEeHUE HEPABEHCTBA.

OCHOBHBIC METOIbI PEIICHUS IETBIX U APOOHO-PAIMOHATILHBIX YPaBHEHUH U
HEPaBEHCTB. MHOroOWwIeHbl OT OJHOW NEpEMEHHOMW. JlelleHne MHOrodjeHa Ha
MHOroujleH ¢ ocratkoM. Teopema be3dy. MHoOrowieHsl ¢  LEIbIMU
koadpunmenramu. Teopema Buera.

[IpeoOpa3zoBaHUs YUCIOBBIX BBIPAKEHUH, COJIEPKAIIMX CTENIEHU U KOPHH.

NppanmonanbHbie YPaBHEHHSI. OcHOBHBIE METO/IbI pelIeHus
UPPALMOHAIBHBIX YPABHEHHIA.

[TokazarenbHble ypaBHEHHUs. OCHOBHBIE METOJbl PEIICHUS MOKa3aTEIbHbBIX

YPAaBHEHMM.

[IpeoOpazoBaHue BbIpaXXeHH, COAEPKALUX JTOTapu(MBI.

Jlorapugpmunueckue YpaBHEHHMUS. OcHOBHBIE METO/IbI peLIeHus
aorapu(MUYECKUX YpaBHEHHH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE (bopmybI. IIpeobpa3oBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUH. PellieHne TPUroHOMETPUIECKUX YPABHEHHIA.



Pemienne cucreM JIMHEMHBIX YypaBHEHHMW. Marpuia CUCTEMBl JIMHEHHBIX
ypaBHeHui. Omnpenenurens MaTpulbl 2X2, €ro TeOMETPUYECKUH CMBICI H
CBOMCTBA, BBIUMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS JUIsl PEIICHMS
CHCTEMBbl JIMHEHHBIX ypaBHEHUW. PellleHne NpuKIagHbIX 3aJad C IOMOIIBIO
CHUCTEMBl JIMHEMHBIX ypaBHEHUHU. lcciienoBaHue DOCTPOCHHOW MOJAEIU C
IIOMOLIBIO MATPUIL U ONPEIEIUTENECH.

[ToctpoeHne mMaTeMaTUYECKHUX MOJENIEN PEalbHOM CUTYyalUMH C TOMOIIBIO
ypaBHEHUIl 1 HepaBeHCTB. lIpuMeHeHHe ypaBHEHHMI M HEPABEHCTB K PEIICHUIO
MaTEMaTUYECKUX 3a/Jad M 3aJlad W3 pa3judHbIX 00JacTel HAayKH W peantbHOM
KU3HU.

DOyHKUUM U rpaduku

OyHkus, crnocoObl 3amaHus (yHkuuu. B3anMHO o00paTHble (QYHKIUU.
Komnozunust ¢ynkuuit. I'padux  yHkiuu. DinemMeHTapHbIE MNpeoOpa3oBaHUs
rpaduKoB QYHKITUH.

Ob6nacTp ompeneneHus U MHOXECTBO 3HadeHH (yHkuumu. Hymn dynkuuu.
[IpomexxyTku 3HaKomocTossHCTBA. UETHbIE M HeuéTHbIe QyHKUMU. [lepuoanueckue
¢ynkuuu. IIpoMexXyTKM MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MHUHUMYMBI
¢dbynkiuu. Hanbomnpliiee n HanMeHbIIee 3HaYeHUS QYHKIIMUA HA TTPOMEKYTKE.

JIlunelinasi, kBajpaTU4Hass U JIpOOHO-TMHEWHAs (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAaHUE U TOCTPOEHUE UX IPauKOB.

Crenennas QyHKIMS ¢ HATYypajJbHBIM U IENbIM MoKa3zaTeneM. E€ cBoiicTBa u
rpadguk. CBoiicTBa W rpaduk KOpHS N-OM CTENMEeHW Kak (YHKIMH OOpaTHOMU
CTENEHU C HATYPAJIbHBIM [TOKa3aTEIIEM.

[TokazatenbHass u norapupmuyeckas (QyHKUMHU, UX CBOMCTBA M TpaduKu.
Ncnonb3oBanue rpad@ukoB GyHKIMMA 715 pEeLICHUs] YpaBHEHUH.

Tpuronomerpuyeckass OKPYXHOCTb, ONpPENEIECHUE TPUTOHOMETPUUECKUX
(YHKIIHI YUCIIOBOTO apryMeHTa.

QOYHKIIMOHAJIbHBIE 3aBUCMMOCTHM B peaJbHBIX TMpoleccax | SBICHUSX.
I'paduku peanbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCKOro aHajan3a

ITocnemoBaTeILbHOCTH, CHOCOOBI 3aJaHUsd MOCJIeHOoBaTelbHOCTEH. Merton
MaTEeMaTH4YECKON 170:014%910%028 MoHOTOHHBIE U OrpaHUYCHHBIE
MOCJIEIOBATENBHOCTH. VICTOpHST BO3HMKHOBEHHS MAaTEMATHYECKOIO0 aHAIM3a Kak
aHaIM3a OECKOHEYHO MaJIbIX.

ApudmMernueckas u reomeTpuueckas nporpeccu. beckoHeuHO yObIBaromast
reoMmerpuueckas nporpeccus. Cymma O0€CKOHEUHO YOBIBAIOIIEH T'€OMETPUUYECKOMN
porpeccuu. JIMHENHbIN U 3KCIIOHEHIUAIBHBIN POCT. Yucno e. @opmyna ClI0KHbIX
OpoUEeHTOB. Mcronb3oBaHWE MPOrpeccuu Uil PELIEHUs pealbHBbIX —3a/ad
NPUKIAJTHOTO XapaKTepa.



HenpepwiBubie ¢GyHKIMM W uX cBoicTBa. Todyku paspbiBa. ACHMMOTOTHI
rpadgukoB ¢yHkiuid. CBoiicTBa (GYHKIMHA HENPEpPHIBHBIX Ha OTpe3ke. Meron
VHTEPBAJIOB JUIsl PEUICHHS HEpPaBEHCTB. lIpuMeHEHHe CBOMCTB HENPEPBIBHBIX
(GyHKUMN UTs penieHus 3a1ay.

[TepBas u BrOpas npousBoaHble GyHKIMU. OnpeeeHue, TeOMETPUUECKUN U
bu3MUecKuil CMBICT MPOU3BOIHON. Y paBHEHUE KacaTeIbHOU K rpaduKy QyHKIIHH.

[IpousBogHBIE  DIEMEHTApHBIX  (PYHKIUH. [IponsBogHass  CyMmMBl,
MPOU3BENCHUS, YACTHOTO Y KOMIO3UIIUU (PYHKIIUM.

MHo:xecTBa M JIOTHKA

MHo)kecTBO, oOmepanuyd HaJ MHOXKECTBAMUM M HMX CBOMCTBA. JlmarpaMmsl
Oiinepa—Benna. [IpuMeHeHHe TEOPETHKO-MHOXKECTBEHHOIO ammapara s
OMUCAaHUSl PEaJbHBIX MPOLECCOB W SBJICHUW, MPHU PEUICHUU 3adad M3 JIPYyTUX
y4€OHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHYECKOTO OOBEKTa, CIEACTBUE,
JI0KA3aTeNIbCTBO, PABHOCUJIbHBIE YPABHECHUSL.

11 KIJACC

Yucia 1 BBIYMCICHUA

Harypansubie u nensie uncna. [IpumeHeHne NMpu3HAKOB JEIMMOCTH LIEJIBIX
yycesl, HauOonpImuii obmmi aenmutens (mamee — HOJI) m HamMmenbiiee oOmiee
kpatHoe (nanee — HOK), ocratkoB o mony:mto, anropurmMa EBkiuaa ass pemeHus
3a/1a4 B 1IEJIBIX YHCIIAX.

KommekcHble uucna. AnreOpanueckass W TpPUTOHOMETpUYECKass (POpMBI
3aMiCH KOMIUIEKCHOTO 4Hclia. ApudMeTUYECKHe OIepaluud ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENT Ha KOOPJAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHn u3 KOMIUIEKCHOrO uncina. [Ipumenenue
KOMIUIEKCHBIX YMCEN JJIs PeleHUs] PU3NYECKUX U T€OMETPUUECKUX 3a1au.

YpaBHeHUA U HEPABEHCTBA

Cuctema U COBOKYNHOCTb YpPaBHEHHW M HEPABEHCTB. PaBHOCHIIbHbBIC
CHUCTEMBI U CHCTEMBI-CIIEICTBUS. PaBHOCWIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHM C  IMOMOIIbIO
TPUTOHOMETPUUYECKON OKPYKHOCTU. PellieHre TpUroHoMeTpuYeCKX HEPABEHCTB.

OCHOBHBIE METOABI PEHICHUS TOKA3aTeNbHBIX U  JIOTapU(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CUCTEM M COBOKYIHOCTEH paluOHAIbHBIX,
UpPPaAlMOHATBHBIX, TTOKA3aTEIbHBIX U JIOTApU(PMUIECKUX YPaBHCHUM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.



[IpumeHenne  ypaBHEHWUM, CHCTEeM U  HEPAaBEHCTB K  PEIICHUIO
MaTEMaTUYECKUX 3a/Jad M 3ajlad W3 pa3IMyHbIX 00JlacTeld HayKu MU peabHON
KU3HU, THTEPHPETAUS [TOTYyUYECHHBIX PE3YIHTATOB.

DOyHkuuM U rpapuxu

I'padpux xomnoszummu Qyskuumii. ['eomerpuueckue o0pas3bl ypaBHEHUUA U
HEPaBEHCTB HA KOOPJAMHATHOM MJIOCKOCTH.

Tpuronomerpuyeckue QyHKIINHN, X CBONCTBA U TpaduKH.

I'paduueckre MeToanl pelieHUss ypaBHEHUN W HepaBeHCTB. ['paduueckue
METO/Ibl PELICHUS 3a/1a4 C TapaMeTPaMHU.

Wcnonb3oBanne rpadukoB (QYHKIUN JUIsI UCCIENOBAaHUS TMPOIECCOB U
3aBUCUMOCTEH, KOTOpHIE BO3HHUKAIOT TMPHU PEUICHUU 3aJad U3 APYTHX y4eOHBIX
MIPEIMETOB U PEAIbHOU )KU3HHU.

Havyajsa MaTeMaTH4eCKOro aHaJu3a

[IpumeHeHnre MpoU3BOAHON K MCCIIENOBaHUIO (DYHKIIMM HA MOHOTOHHOCTH M
skcTpeMyMmbl.  HaxoxaeHue  HauOoONbIIEro M HAaUMEHBLIErO  3HAYEHUU
HETMPEePHIBHON (YHKIIMU HA OTPE3KE.

[IpumeHeHne NPOU3BOAHOM I HAXOXKICHUS HAWIY4dlIEro pEUICHUs B
NPUKIAIHBIX 3ajladax, sl ONpEIeNIeHHs] CKOPOCTM U YCKOpPEHHs Ipoliecca,
3aaHHOrO (hOPMYJION UK rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHKIMi. [IpaBuna HaxoxIeHUs TEpPBOOOPA3HBIX.

Wnrerpann. ['eomerpuuecknii CMBICHI MHTErpala. Brruucnenue
onpenenéHHoro uHTerpana no popmyne Hetotona-JIeitonuna.

[IpumeHneHnue uHTErpana AJid HAaXOXKIEHUS IUIOWAAEH IUIOCKUX (Uryp u
00BEMOB T€OMETPUUECKUX TEIl.

[Tpumeps pemenuit auddepeHnuaIbHbIX ypaBHEHUH. MaTteMaTuyeckoe
MOJICIUPOBAHUE pEANTbHBIX MPOIECCOB C€ MOMOUIbI0  Au(depeHInaIbHbIX
YPaBHEHUM.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA VYUYEBHOI'O KVYPCA
«AJI'EBPA " HAYAJIA MATEMATHNYECKOI'O AHAJIN3A»
(YIJIYBJIEHHBII VPOBEHB) HA VYPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3ULIMHA 00YYarOIIerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO  WI€Ha  POCCHUWCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
OpoIenyp TPa)xJaHCKOro oOmiecTBa (BBIOOPBI, OMPOCHI W JIPYroe), yMEHHE
B3aMMOJICCTBOBATh C COLMAJIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUUM C HX
GYHKIUAMH U Ha3HAYCHHUEM;

2) NATPUOTHUYECKOT0 BOCTIUTAHUS

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIAECHTUYHOCTH, YBaKEHUS K
NPOLUIOMY M HACTOSALIEMY POCCHUHCKOW MaTE€MaTHKH, LIEHHOCTHOE OTHOILEHHE K
JOCTHKEHUSIM POCCUICKUX MAaTEMATHUKOB U POCCUMCKON MAaTeMaTUYECKOW IIKOJbI,
UCIIOJIb30BAaHUE JTHX JIOCTIDKCHMM B JPYTrUX HAyKaxX, TEXHOJOTHX, cdepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

OCO3HAHHME JTYXOBHBIX IEHHOCTEH POCCUHUCKOro Hapoaa, cPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEAEHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JOCTH)KECHUN HAyKHM W JEATEIbHOCTBIO YYEHOrO, OCO3HAHUE
JMYHOTO BKJIa/la B MOCTPOCHUE YCTOMYUBOIO Oy IyIIero;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYas 3CTETHKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEM, 0OOBEKTOB, 3a7ay, PEIICHUI, pacCyXI€HU, BOCIIPUUMYUBOCTh
K MaTEMaTUYECKUM acCIIeKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3uvUecKoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh yMEHUS MPUMEHSATH MaTEMAaTHUYECKHWE 3HAaHUS B
MHTEpEeCcax 310pOBOro U 0e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILICHHUE K
CBOEMY 3JI0POBBIO (370pOBOE MHUTaHHUE, COANAHCUPOBAHHBIA PEXKUM 3aHATUH U
OTJIbIXa, peryispHas (u3ndeckass akTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHUE
IPH 3aHATUSAX CIIOPTUBHO-030POBUTENBHON EATEIbHOCTBIO;

6) TPy10BOr0 BOCIIUTAHMS:

TFOTOBHOCTh K TPYIy, OCO3HAHHE ILIEHHOCTH TPYAOJIOOUS, HHTEpPEC K
pasnmuyHbiM  chepaM  TPOPECCHOHAIBHOW  JCSATENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOD
Oynymiedt mnpodeccud W peau30oBBIBATH COOCTBEHHBIE JKM3HEHHBIC IIJIAHBI,



FOTOBHOCTb M CIIOCOOHOCTh K  MaTreMaTH4YeCKOMY  OOpa3oBaHUI0 U
caM0ooOpa30BaHUIO Ha TMPOTSHKEHWU BCEW KU3HHM, TOTOBHOCTh K AaKTHBHOMY
y4aCTHIO B PEIICHUH MPAKTUYECKUX 3aJ1ad MaTEMaTUYECKOW HAIpaBJICHHOCTH;

7) IK0JI0TrH4eCKOr0 BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTb  AKOJIOTMYECKON  KYJIbTYpbl, TOHUMAHHE BIIMSIHUSA
COIMAJIBHO-?PKOHOMMYECKHUX TMPOIIECCOB HA COCTOSHUE MPUPOIHON M COIMATIBLHOU
Cpenpl, OCO3HAHUE III00aIBHOrO XapaKTepa 3KOJIOTHISCKUX Po0IeM, OpUSHTAITHS
HA TPUMEHEHHE MaTEeMaTHUYE€CKUX 3HAHWM MJid penieHus 3ajgady B 00JacTu
OKpY’)Karolel cpebl, IJIAaHUPOBAHUE TIOCTYNKOB W OILEHKA HMX BO3MOXKHBIX
IIOCJIEACTBUM JJIs1 OKPYKAIOLIEHW CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAyKH W  OOIIECTBEHHOW  MPaKTUKH, TIOHUMaHUE
MaTeMaTHYeCKOM HayKHW Kak c]epbl 4YeIoBEYECKOW MAesATEeIbHOCTH, 3TaroB eé
pPa3BUTUS M 3HAYUMOCTH JJII PAa3BUTHSA IIMBWIM3AIlUM, OBJIAJCHHUE S3BIKOM
MaTeMaTUKU M MATeMaTUYECKOM KYJIbTYpOW KakK CpEIACTBOM MO3HAHUS MHUPA,
FOTOBHOCTh OCYHIECTBJISAITh TMPOEKTHYIO M MCCIEA0BATENBCKYIO JESITEIbHOCTD
WHJIUBUIYaJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA

Ba3oBble Jjoruueckue JelcTBUA:

BBIABJISAITH M XApPaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKA MAaTEMaTHYECKHUX
OOBEKTOB, TOHSTHH, OTHOUIEHUH MEXAYy MOHATUIMH, (POpMYyIHUpPOBATh
OTIpeICNICHHsI TIOHATUM, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KIacCcU(UKAIUH,
OCHOBAaHWSI JIJ1s1 0000IIEHHS 1 CPAaBHEHHSI, KPUTEPUU TTPOBOJTUMOTO aHATHN3A;

BOCIIPUHUMATH,  (OPMYJIUPOBaTH U  NPeoOpa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, EIMHUYHBIEC, YACTHBIE U O0IIIHE, YCIOBHBIE;

BBIABJISAITH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTUBOPEUUS
B (pakTax, JAHHBIX, HAOMIOJACHUSIX W YTBEPXKICHUSIX, MpeIaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUYUN;

Je7aTh BBIBOABI C WCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX W
VHJYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKIIFOUEHUI 110 aHAJIOTUU;

IIPOBOJUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(MpsiMbI€ ¥ OT MPOTHUBHOTO), BHICTPAUBATh apryMEHTAIUIO, TPUBOAUTEH MPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBOIBI;

BBIOWpaTh Ccmoco0 pereHust y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIICHUS, BHIOMpaTh HaWOoJee TMOAXOMAMUNA C  y4ETOM
CaMOCTOSITE€IILHO BBIJICTICHHBIX KPUTEPUER).



Ba3oBble uccienoBarenbcKkue 1eiicTBUS:

UCTIOBh30BaTh BOMPOCHl KaK HCCIIENOBATEIILCKUA HHCTPYMEHT ITO3HAHUS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpPEUYUE,  MpodiieMy,
yCTaHABIMBATh MCKOMOE W JaHHOE, (DOPMHUPOBATH THUIIOTE3Yy, apTyMEHTHPOBATH
CBOIO TIO3UIINIO, MHCHHE,

MIPOBOJUTH CAMOCTOATENFHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEIOBAHUE
110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCcKoro 00beKTa, SBICHHUs, TIpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTYy 00bEKTaMHU, SIBJICHUSAMHU, TPOIECCAMU;

CaMOCTOSITETLHO (HOPMYJIHpPOBaTh OOOOIIEHHS W BBIBOJABI O PE3yjbTaTam
NPOBENEHHOTO  HAONIONIEHWs, HCCIENOBAaHUS, OIEHUWBATh  JOCTOBEPHOCTH
MOJTYYCHHBIX PE3YyJIbTATOB, BEIBOJIOB U 0000IIIECHMIA;

NIPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIPOIlECCa, a TakKe BBIABUTATH
MPEIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ undopmanmei:

BBISIBIIAATH JAeUIIUTH WHPOPMAIIUU, JaHHBIX, HEOOXOAMMBIX /I OTBETA Ha
BOTIPOC U JJIS pEIICHMS 3a1a9H;

BbIOMpaTh MH()OPMAILIUIO U3 UCTOUHUKOB PA3IMYHBIX THIIOB, AaHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH HMH(OPMAIMIO PA3NIHYHBIX BUIOB U
dbopm npencTaBiIeHus;

CTPYKTYPUPOBAaTh HH(POPMAIIUIO, TPEIACTABIATh €€ B Pa3NMUHBIX (GopMax,
WILTIOCTPUPOBATH TPaPUUECKH;

OILICHUBATh HaAEKHOCTh uH(pOpMaIu 1o CaMOCTOSITETTEHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKAaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIe 1eHCTBHA

Oo0menue:

BOCIIPUHUMATh U (DOPMYJIUPOBATH CYXIECHHUS B COOTBETCTBUU C YCIOBUSIMHU U
HensMd OOIIEHMsI, SICHO, TOYHO, TPAaMOTHO BBIpa)kaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX U IUCbMEHHBIX TEKCTaxX, JaBaTh IOSICHEHUSA M0 XONY PELICHUs 3aaauy,
KOMMEHTUPOBATh [OJIYYEHHBIN PE3YJIbTaT;

B X0/€ OOCYKJEHHs 3a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYKIAae€MOU TEMBI,
npoOJjieMbl, penraeMol 3ajJauyd, BbICKA3bIBaTh MWJIE€M, HAIleJICHHbIE Ha IOHUCK
pELIECHUsA, COIOCTABIATh CBOM CYXACHUA C CYXICHUAMU APYIMX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3jIMYM€ M CXOJCTBO MO3ULMUNA, B KOPPEKTHOU (opme
(opMyIupOBaTh Pa3HOIJIACHS, CBOU BO3PAKECHUS;

IIPEACTABIATh PE3yJbTaThl PELICHUA 3a1a4M, DKCIIEPUMEHTA, UCCIEA0BAHUA,
IPOEKTa, CaMOCTOATEIBHO BbIOMPATh (OpMAT BBICTYIUIEHHS C YYETOM 3ajay
pe3eHTAlMU U 0COOEHHOCTEN ayAUTOPHUH.

PeI‘yJIHTI/IBHLIe YHUBEPCAJIBHBLIC y‘leﬁﬂble I[eﬁCTBHﬂ



Camoopranuzanus:

COCTaBJIAThH IIJIaH, AJITOPUTM PEILICHUS 3a/1aud, BEIOMPATh CIIOCOO pEHIeHUs C
y4€TOM MMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUIN C yUETOM HOBOW UH(POPMAIUU.

CaMOKOHTPOJIb, SMOLUMOHAJILHbI NHTEJJIEKT:

BJQJCTh  HABBIKAMHU  TO3HABAaTEIbHOM  pEeQUIeKCUU KaK  OCO3HAHUSA
COBEpIIAEMbIX JACHCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
crocobamMu CaMOINPOBEPKHU, CAMOKOHTPOJSL TpoIlecca U pe3ysibTaTa pelIeHUs
MaTEMaTUYECKOM 3a/1a4H;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUTH KOPPEKTHBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWJICHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa LEIH U YCIOBUSAM, OOBIACHATH PUUHHBI
JOCTIKEHUS WM HEIOCTHKEHUS PE3yJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eAATEIbHOCTD:

NOHUMATh W HMCHOJb30BaTh NMPEUMYILIECTBA KOMAaHIHOW U WHIWBUAYAIBHOU
paboThl mTpU pelmieHHH Y4eOHBIX 3ajady, MPUHUMATh Ieib COBMECTHOMU
NEeATENbHOCTH, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOW pabOThl, pacrpeneisiTh
BUJIbI pabOT, JOroBapuBaThCs, OOCYXAaTh TIPOLIECC U pe3yiabTaT padoTHI,
0000111aTh MHEHUSI HECKOJIKUX JIFOJIEH;

y4acTBOBaTh B TPYMIIOBBIX QopMax paboTsl (0O0CYykIeHus, 0OMEH MHEHH,
«MO3TOBBIE€ IITYPMBI» U HHBIC), BBINOJIHATH CBOK 4acTh paboOThl U
KOOPJIMHUPOBATh CBOW JCHCTBUS C JPYrUMHU 4Yi€HaAaMU KOMaHJbl, OIICHUBATH
KauyeCTBO CBOEro BKJa/Ja B OOLIMN MPOJIYKT MO KPUTEPHUSIM, CHPOPMYITUPOBAHHBIM
YYaCTHUKAMU B3aUMOJICHCTBHUSI.

IHPEJMETHBIE PE3YJIBTATBI

K xonmy obOyuenmss B 10 kJjacce oOydJarOIIMCS TONYYUT CICTYIOIIUE
IpeAMETHBIE PEe3yNbTaThl MO OTAEIBLHBIM TeMaM pabodeill mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hayajga MaTeMaTUYECKOTI0 aHAJIU3ay:

Yuciia v BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH TOHSTHIMHU: PAIMOHAIBHOE YHCIIO, OCCKOHEYHas
NepuoauYecKass Japo0b, TPOIEHTHI, HWPPAIMOHATBLHOE YHCIO0, MHOXKECTBA
palMOHATBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb AEHCTBUTEIBHOTO YHCIIA;

NPUMEHATh JpOOM W TPOLEHTHl IS PEHICHUS NPUKIAAHBIX 3aJad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATIbHOU KU3HU,

MPUMEHATH NPUOINAKEHHBIC BBIUUCIICHUS, IPABUIIa OKPYTJICHUS, TPUKUAKY U
OLICHKY pe3yJbTara BEIYMCICHUMN;



CBOOOJHO ONEpUpOBaTh TMOHSITHEM: CTENEHb C LEJNbIM I[IOKa3aTeleM,
UCIIOJIb30BaTh MOAXOASAILYI0 (OpMY 3aIMUCH JIEHCTBUTEIBHBIX YHUCEN JISl PEIICHMUS
NPAKTUYECKUX 3a7a4 U MIPEACTABICHUS 1aHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: apUPMETUUYECKUN KOPEHb HATypaJlbHON
CTEIICHH;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHDb C PALIMOHAIBHBIM I1OKa3aTeleM;

CBOOOHO OINEPUPOBATh MOHATHUSAMHU: JIOTapudM UHCHA, JCCITHUYHBIE U
HaTypajibHbI€ JTOrapu(Msbl;

CBOOOJTHO OMEPHUPOBATh MOHATUSIMHU: CHUHYC, KOCMHYC, TAHT€HC, KOTaHTEHC
YHUCJIOBOI'O apryMEHTAa;

OIEPUPOBATH MOHATUSAMU: APKCUHYC, aPKKOCHHYC M apPKTAHI€HC YHMCIOBOIO
apryMeHTa.

YpaBHeHUA U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHITUSAMU: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PABHOCWIBHBIE YPABHEHUS U YPABHEHHU-CIIEICTBUSA, PABHOCWIbHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIUYHbIE METOJIBl pELIECHUS pPAUUMOHAIBHBIX M JIPOOHO-
palMOHAJbHBIX YpPaBHEHWH, MPUMEHATh METOJ HWHTEPBAJIIOB JUISI PELICHUS
HEPaBEHCTB;

CBOOOJHO OINEPUPOBATH IMOHATUAMH: MHOTOYJIEH OT OJHOW IEPEMEHHOM,
MHOTOWIEH C LeIbIMU KO3(p(UIMEHTaMH, KOPHU MHOTOYJIEHA, NPHUMEHSTh
JIeJIEHUE MHOTOWIEHa Ha MHOT'OYJIEH C OCTaTKOM, Teopemy be3y u teopemy Buera
JUISL pELIeHMs 3a1a4;

CBOOOJHO ONEpPUPOBATh TMOHATHSAMHU: CHCTEMA JIMHEMHBIX YpaBHEHWH,
MaTpula, ONPENENUTENb MATPULBl 2 X 2 W €ro TIEOMETPUYECKHA CMBICI,
UCIIOJIb30BaTh CBOMCTBA OMNpEAEHUTENs 2 X 2 IS BBIYHUCICHHS €ro 3HA4YeHUS,
OPUMEHATh ONPEAENIUTENN JJII PELIeHUS CUCTEMBl JIMHEWHBIX YpaBHEHUM,
MOJIEJINPOBATH PEAIBHBIE CUTYAllMU C TIOMOIIBIO CUCTEMBI JIMHENHBIX YPAaBHEHUH,
UCCJIE0BaTh IOCTPOEHHBIE MOJEIH C IOMOLIBIO MaTpHULl M OINPEIETUTENEH,
MHTEPIPETUPOBATH MOTYUYECHHBIA PE3yJIbTAT;

UCIIONIb30BaTh CBOWCTBA JEHCTBUM C KOPHSAMH JUIsl TMPeoOpa3OBaHUS
BBIPaKEHUU;

BBITIOJIHATDH MPE0OpPa30BAHMS YUCITOBBIX BBIPAKEHHM, COAEPKALUX CTENIECHH C
palMOHAJIbHBIM [TOKA3aTEeIEM;

UCII0JIb30BaTh CBOMCTBa norapupMoB U1t npeoOpa3oBaHuUs
J0rapu(pMUUYECKUX BBIPAKEHUN;

CBOOOJTHO OMEPUPOBATh MOHATUSIMHU: HppAIMOHAJIbHBIC, IOKa3aTelbHbIE U
norapu(MUYECKre ypaBHEHUS, HAXOAUTh UX PELICHHS C IIOMOIIBIO PABHOCUIIBHBIX
IIEPEXO0I0B UJIN OCYILECTBIISA IIPOBEPKY KOPHEH;



NPUMEHSITh OCHOBHBIC TPUTOHOMETPUYECKHE (POPMYIBI ISl IPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAKECHHUI;

CBOOOIHO ONEpUpOBaTh MOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATH  HeoOXoauMmble (QOpMyabl A pPEHMIEHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHHUIA;

MOJENUPOBaTh peajibHble CHUTYalldd Ha S3bIK€ aireOpbl, COCTABIATH
BBIpQXKCHMSI, YpaBHEHHs, HEPaBEHCTBA IO YCJIOBHUIO 3aJaud, HCCIEI0BaTh
MOCTPOEHHBIE MOJIETIH C UCIIOJIb30BAHMEM alnapara anreOphl.

DyHKUMU U TpaGUKH:

CBOOOJTHO OMEPUPOBATH MOHATHAMU: (PYHKIIUS, CIOCOOBI 3aaHusl (PYHKIIHNH,
B3aMMHO OOpaTHbie (DYHKIIMH, KOMMO3UIMSA (QYHKIUH, Trpaduk QyHKIUH,
BBITNIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpa@uKoB QyHKIIHI;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: OOJACTh OMPENEICHUS U MHOMKECTBO
3HaUYCHUN DYHKIMH, HYJIH QYHKIIUU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOIHO OMEpUPOBATh TMOHATHSAMH: YETHBIE M HEUETHbIE (QyHKIUH,
neproanyeckrue QyHKIUN, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBl (YHKIMHM, HauWOOJbIIee M HAUMEHblIee 3HaueHHe (YHKIMH Ha
POMEXYTKE;

CBOOOIHO OMEPHPOBATh MOHATUSAMU: CTENEHHAs! (PYHKIIHS C HATypajJbHBIM U
[ENbIM TIOKa3aTesneM, Trpa@uK CTEeNeHHOW (PYHKIMUA C HATYpadbHBIM U IENbIM
nokasareneM, rpaguk KOpHsS N-Oi cTeneHu Kak (YHKIHUA OOpPATHOW CTENEeHH C
HATypaJbHBIM IMOKA3aTENIEM;

ONEepUpPOBATh TOHATHUSAMU: JUHEWHAs, KBaJpaTU4HAs U JPOOHO-IMHEWHas
(GYHKIMH, BBEITIOTHATH 3JIEMEHTAPHOE UCCIIEIOBAaHNE U TTOCTPOCHUE UX IPaHKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: TOKa3aTelbHas W JorapupmMuyeckas
GbyHKIIMK, WX CBOMCTBA U TpaduKH, HMCIOIH30BaTh MX TPAPUKUA [JIS PEIICHHS
YPaBHEHW;

CBOOOMHO OMNEpUPOBATH TIOHATHUSMU: TPUTOHOMETPUYECKAST OKPYXKHOCTD,
oTpezieNieHre TPUTOHOMETPUYECKUX (PYHKIIUN YHCIIOBOTO apryMEHTa;

UCTONb30BaTh TIpaduku GYHKIOUH A  MCCIENOBAaHUS IPOLIECCOB U
3aBHUCHUMOCTEH TpU PEUICHUH 3a7a4 U3 IPYTHX Y4eOHBIX MPEAMETOB U peatbHON
KU3HU, BBIpAXXaTh POpMyJIaMH 3aBUCUMOCTH MEXKIY BeTUUNHAMU;

Hayana MaTeMaTH4ecKOIro aHAIU3A:

CBOOOIHO ONEpUPOBATh MOHATUSAMHU: apudMeThdeckass U TeoMeTpudecKas
nporpeccusi, 6eCKOHEUHO yObIBAIOIAsi T€OMETPUIECKasi MPOrpeccus, INHEHHBIA U
AKCIIOHEHIIMAJILHBIN pOCT, GOopMya CIOXKHBIX MPOLIEHTOB, UMETh MPEJICTABIICHUE
O KOHCTaHTE;

UCTOJIb30BaTh MPOTPECCUU JJIsS PELIECHUs peabHBIX 3a/1ad MNPUKIATHOrO
XapakTepa,



CBOOOJIHO OINEPUPOBATH MOHATUSMHU: MOCJIEIOBATEIBHOCTD, CIIOCOOBI 3a/IaHUS
MOCJIEIOBATEIBHOCTEN, MOHOTOHHBIE M OrPAHMYEHHBIE IOCIEA0BATEIbHOCTH,
NOHUMATh OCHOBBI 3apOXICHUS MATEMaTHMUYECKOrO aHalW3a KakK aHalu3a
OECKOHEUYHO MAJIBIX;

CBOOOJIHO OINEpPUPOBATH TMOHITUSMH: HEMpEepbhIBHbIE (YHKIUU, TOYKU
paspsbiBa rpaduka GyHKIIMHA, ACUMIITOTHI TpaduKa QyHKIINH;

CBOOOJTHO OIEepUPOBaTh TOHATHEM: (YHKIMS, HENpEphIBHAs Ha OTPeE3Ke,
IPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUIN JJIs1 pElICHUs 3a/1a4;

CBOOOJIHO OIEpUPOBATh TOHSATUSMH: TIepBasi W BTOpas MPOU3ZBOIHBIC
byHKIIMY, KacaTenbHas K rpaduky QyHKIIHH;

BBIYUCIISTh MPOU3BOJIHBIE CYMMBI, MPOU3BEICHUS, YACTHOIO U KOMIIO3ULIUH
JIBYX (DYHKIIM, 3HaTh MPOU3BOJIHBIC JIEMEHTAPHBIX (DYHKITUH;

UCIIOJIb30BaTh T€OMETPUYECKHM W (U3HUECKUI CMBICH MPOU3BOAHOM IS
peuieHus 3aaad.

MHoxecTBAa M JIOTHKA:

CBOOOJHO  ONEpUPOBATh  MOHSATHUAMHU: MHOXECTBO, ONEpaluu  Haj
MHOECTBAMU;

UCIIO0JIb30BAaTh TEOPETHUKO-MHOKECTBEHHBIN anmapar JJisl ONUCAHUS PealbHbIX
MIPOLIECCOB U SIBJIICHUM, MPU PELICHUH 3a]1a4 U3 IPYTrUX y4eOHbIX MPEIMETOB;

CBOOOJIHO OIEpPUPOBATh MOHATHSAMU: OIpeJeieHrue, Teopema, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOI0 O0BEKTA, 10KAa3aTEIbCTBO, PABHOCUIILHBIE
YpaBHEHHS U1 HEPABEHCTBA.

K xonmy ob0yuenuss B 11 kiacce oOy4yaromIMICS TOJYYUT CIEAYIOIINE
peAMETHbIE Pe3yNbTaThl MO OTJAEIBLHBIM TeMaM pabouel MporpaMmbl Y4eOHOTO
Kypca «Anredpa 1 Hauajga MaTeMaTHYECKOT0 aHAIIU3a:

Yucuia 1 BHIYMCICHUS

CBOOOJHO OMEpHUPOBATH TOHATHSIMH: HATypalbHOEC H IIE€J0€ YHCIIO,
MHOECTBA HATYPaJIbHBIX M IEIbIX YHCEN, UCIOJH30BaTh MPU3HAKHU JIETUMOCTH
uensix yncen, HOJl n HOK HaTypasibHBIX 4MCeNn sl pelIeHUs 3a1a4, IPUMEHSATh
anroput™m EBKina;

CBOOOJIHO OMNEPUPOBATh TMOHATHEM OCTaTKa MO MOJYJI0, 3alUChIBATh
HATypaJIbHBIEC YKCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUMCIICHHUS;

CBOOOJTHO OMEpPUPOBATh MOHSATUAMH: KOMILIEKCHOE YHCIO U MHOMXECTBO
KOMILUIEKCHBIX YHCEJI, MPEACTABIATh KOMIUIEKCHBIE YHKCIa B alreOpanveckod u
TPUTOHOMETPUUECKON (PopMe, BHITIONHATH apu(PMETHUECKUE ONEpaIlMu C HUMHU U
U300paXkaTh HA KOOPJMHATHOM MIIOCKOCTH.

YpaBHeHUsS U HEPABEHCTBA:



CBOOOZHO OMNEpUPOBATh MOHITHSIMHU: HpPpALMOHANIbHBIE, MOKa3aTelbHbIE U
aorapu(MUYECKUE HEpPaBEHCTBA, HAXOAMTh HUX PEUIEHHs C  I[OMOUIbIO
PAaBHOCWJIBHBIX IIEPEXO0/I0B;

OCYLIECTBJISTH OTOOpP KOpPHEH TpH pPEUIEHUH TPUTOHOMETPHUYECKOTO
YPaBHEHHS;

CBOOO/IHO OINEpPUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO,
OPUMEHATh  HEoOXOoAMMbIe  (OPMYJbl JJII  PELIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYITHOCThb YpPaBHEHUU U
HEPaBEHCTB, PABHOCHUJIbHBIE CUCTEMbBI U CUCTEMBI-CIEACTBHs, HAXOIUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAIBHBIX, UPPALIMOHAJIBHBIX, ITOKA3aTEIbHBIX U
Jgorapu(pMUUYECKUX YPaBHEHUM U HEPABEHCTB;

pemark palMOHANIbHBIE, UppalOHAJIbHBIE, [IOKa3aTeJIbHBIE,
norapuMUYECKUe U  TPUTOHOMETPUYECKHE YpPaBHEHMs U  HEPaBEHCTBA,
CoZleprKaIle MOAYJIM U IapaMeETPHI;

OPUMEHSATH TpadUuecKre METOMbI I PEIICHUs YPaBHEHUN W HEPaBEHCTB, a
TaKKe 3a/1a4 C IapaMeTpaMu;

MOJENUPOBaTh peajlbHble CHUTYalldd Ha S3bIKE€ aireOpbl, COCTABIATH
BBIPQ)XEHUS, YPABHEHMs, HEPABEHCTBA M WX CHCTEMBI II0 YCJIOBHIO 3aJayH,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJEIM C HCIOIb30BAHUEM alapaTta aireopsl,
MHTEPIPETUPOBATH MOJYUYECHHBIN pPE3yJIbTaT.

DYyHKIUN U TPAPUKHU:

CTPOUTh TIpaUKd KOMIO3UIMU (PYHKIMH C MOMOIIBIO 3JIEMEHTApHOIrO
UCCJIEIOBAHUS U CBOMCTB KOMITO3UIIUH JABYX (YHKILIHUA;

CTPOUTh TI'E€OMETpUYECKHE 00pa3bl YpaBHEHMM U  HEpaBEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOMHO OMEpPUpPOBaTh TMOHATUSAMHU: TpadUKH  TPUTOHOMETPUUECKHUX
byHKIMIM;

OPUMEHATh (PYHKUMM JJIs MOJEJIMPOBAHHUA M HUCCIEIOBaHUS pPEAbHBIX
IIPOLIECCOB.

Hayana MmaTreMaTH4yecKoro anajamsa:

UCIOJIb30BaTh MPOU3BOJHYIO JUIsl UCCIIEN0BAHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAWTh HauOOJIbIIEE U HAUMEHbIIIEE 3HAUYCHUS (PYHKIIMN HENMpPEephIBHON Ha
OTpE3Ke;

UCIIOJIb30BaTh IPOM3BOAHYIO [UISl HAXOXKICHUS HAWIYYIIETrO pElICHUs B
IPUKIAIHBIX, B TOM 4YHUCJIE€ COLMAIbHO-D)KOHOMMYECKHX, 3aJadax, I
OIpeNeNIeHUs] CKOPOCTH W YCKOpPEHHUs Tpolecca, 3aJaHHOro (Gopmysnod wuiH
rpaguKom;



CBOOOJHO  ONEPHPOBATH IMOHATHUSMH: IEPBOOOpa3Has, ONpPEACIEHHBIN
MHTETpaJl, HAXOIUTh TIEPBOOOPA3HBIC DIIEMEHTAPHBIX (YHKIUH W BBIYHCIATH
uHTerpai no hopmyne Hetorona-Jleitonuia;

HAXOJUTH TUTOMIAIH IIOCKUX (PUTYP U OOBEMBI TEJ C TIOMOIIBIO HHTETPaia;

UMETh TPEACTABICHHE O MaTEeMaTHYECKOM MOJCIUPOBAHUM Ha MpUMEpe
cocTaBiieHUs MU PepeHInaTbHBIX YPaBHEHU;

pelaTh TPHUKIaJAHBIC 337a49d, B TOM YHUCJE COIMAIbHO-d)KOHOMHUYECKOTO U
¢u3ngecKkoro xapakTepa, CpeACTBAMH MaTEMaTHIECKOT0 aHAIH3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
n/n NPorpamMMmbl Bcero Konrporbiibie | IpakTireckire o0pa3oBaTe/IbHbIE
padoThbI padoTsbI pecypenI
MHOK€eCTBO I€MCTBUTEIIBHBIX YUCEIL.
1 MHuorounensl. PainoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI JINHEUHBIX
ypaBHEHUH
5 Oynkiun u rpaduku. CreneHHas GyHKIUS ¢ 12 1
LEJIBIM MOKa3aTeseM
3 Apudmernueckuil KOpeHb N-0i CTETIECHU. 15 1
HppauroHaneHble ypaBHEHHS
4 [TokazatenbHas ¢pynkuus. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudmudeckast GyHKITUSA. 18 1
Jlorapudmudeckue ypaBHEHUS
6 TpuronomeTpuueckue BbIpaKEHUS U 99 1
YpaBHEHUs
[locnenoBaTenbHOCTH M IPOTPECCHH 10
HenpeprwiBable ¢pyHkImu. [IponsBogHas 20
9 [ToBTOpenHue, 06001IeHNE, CHCTeMAaTH3AIINS 5 5
3HaHUI
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KJIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/iesioB U TeM (undposbie)
n/n MPOrpaMMbl Bceero Koutpoabupie | IpakTuieckue o0pa3zoBaTejibHbIE
padoTbI padoTbI pecypesr
1 HccnenoBanue GyHKIMIA ¢ TTOMOIIBIO 99 1
MIPOU3BOTHOM
2 IlepBooOpasHas U UHTETpa 12 1
3 I'padukn TPUTOHOMETPUUECKUX (PYHKIIUH. 14 1
TpuronomeTpuueckie HepaBeHCTBA
4 HppaunonanbHble, MOKa3aTeIbHbIE U 24 1
norapupMUUecKre HepaBeHCTBA
KomrmiekcHbie uncna 10
HarypanbHble 1 1ienbie yncia 10
CucTeMbl paliiOHAIBHBIX, UPPAIIMOHATBHBIX
7 MOKa3aTeJIbHBIX U JTOTapU(PMUIECKUX 12 1
YPaBHEHUI
8 3agaum ¢ mapameTpamMu 16 1
9 [ToBTOpenue, 06001IeHNE, CHCTeMAaTH3AIINS 16 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0







HNOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
KosanyecTBo yacos JIeKTPOHHbIE
Ne aTa udposbie
n/n Tema ypoxa Bcero Konrporbubie | Mpakrueckue i[3yqeﬂnﬂ :)Iﬁ[g;onaTeanme
padoThbI padoTsbI pecypenI
1 MHoxecTBO, onepaiuu HajJ MHOKECTBAMU 1
M UX CBOMCTBaA
2 Juarpammel Ditepa-BeHnHa 1
3 [IpumeneHnne TeopeTUKO-MHOKECTBEHHOT'O 1
anmapara JJisl pemeHus 3a1a4
Panmonansaele uricia. OOBIKHOBEHHBIE
4 JECATUYHBIC IPOOH, TTPOIICHTHI, 1
OECKOHEYHBIE IEPUONUECKUE TPOOH
Panmonanrpueie uricia. OOBIKHOBEHHBIE U
5 JECATHYHBIE TPOOH, IPOLICHTHI, 1
OCCKOHEYHBIC ITEPUONUYECKHUE TPOOH
5 [Ipumenenue apobeit 1 TPOLUEHTOB JUIs 1
pEIIeHUs TPUKIIATHBIX 33129
7 [Tpumenenue Apobei v MPOIEHTOB IS 1
penieHus MPUKIAIHBIX 3a/1a4
3 HencTBuTenbHble yncia. PanroHaasHbIe U 1
HppAIMOHAJIbHBIE YHCIIa
9 Apudmernueckue onepanuu ¢ 1
NEeNCTBUTEIBHBIMU YHCIAMHU
10 Moayib 1eCTBUTEIBHOTO YUCTIA U €0 1
CBOMCTBA




11

[TpuGnmxEHHbIE BHIYUCICHUS, IPAaBUIa
OKpYIJICHHUA, IPUKHUIKA U OLICHKA
pe3yibTaTa BBIYMCIEHUN

12

OCHOBHBIE METOIbI PEIICHUS IENBIX U
JIpOOHO-pallMOHANIBHBIX YpaBHEHUN U
HEPaBEHCTB

13

OCHOBHBIE METOIbI PELLICHUS LENIbIX U
JIpOoOHO-pAlIMOHATIBLHBIX YPAaBHEHUHN U
HEPaBEHCTB

14

OCHOBHBIE METO/IbI PEIICHHS LEITIBIX U
JIpOOHO-pallMOHANIBHBIX YpaBHEHUN U
HEPaBEHCTB

15

MHOrouyeHsl OT OTHOW NEPEMEHHOM.
JleneHne MHOro4JIeHa Ha MHOT'OUJIEH C
octaTtkoM. Teopema beszy

16

MHoro4seHb! ¢ HeIbIMA KO3 (QUITEHTAMH.
Teopema Buera

17

Pemienue cuctemM TMHEHHBIX YpaBHEHUM

18

Pemenne cucrem nMMHENHBIX ypaBHEHUN

19

Martpuna cCucTeMbl JINHEWHBIX YPABHEHUN.
Onpenenurenb MaTpuLpl 2X2, €ro
reOMETPUUYECKUI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAUCHUS

20

Onpenenurtenb MaTpUIlbl 2X2, €ro
reOMETPUYECKUI CMBICIT U CBOWCTBA;
BBIYHMCIICHHE €T0 3HAYEHUS

21

IIpuMmeHeHne onpenenTens Uil peuIeHUs
CUCTEMBI JINHEWHBIX YPaBHEHUN




22

Pemenue npukinaaHbIxX 3a1a4 ¢ MIOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUN

23

Pemenne npukiiagHeIxX 3a1a4 ¢ IOMOIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUN

24

KontpoinbHas padora: "ParnronanbHbie
ypaBHEHHUA U HepaBeHCTBA. CHCTEMBI
JIMHENHBIX ypaBHEHUN"

25

OyHKIMA, CIOCOObI 3a1aHUs (PYHKIIMH.
B3anmHuo oOpatnbie ¢pyHkunu. Komnosumus

byHKIMHA

26

I'padux pynkunu. SnemeHTapHbIE
npeodpazoBanus rpapukoB GyHKIUI

27

OO0nacTp onpeneneHus: 1 MHOKECTBO
3HaueHu GyHkiuu. Hynu hyHkimm.
[TpoMexyTKH 3HAK TIOCTOSTHCTBA

28

UYétHble u HeYETHBIC (PYHKIIUU.
[Mepuoanueckue pynkiuu. [pomexyTku
MOHOTOHHOCTH (pYHKIIHH

29

MaxkcuMyMbl © MUHUMYMBI () yHKIIHAH.
HawunOonbiiee 1 HanMeHbllee 3HAYCHHE
(GYHKINU Ha TPOMEXYTKE

30

Jluneiinas, kBaapaTUYHas U JPOOHO-
nuHeHHas PyHKITUN

31

DIeMEeHTapHOE MCCIIeIOBAaHUE U
MOCTpOeHHE TPaUKOB ITUX PYHKIIUH

32

DJIeMEeHTapHOE UCCIICIOBAaHHE U
nmocTpoeHue rpaukoB TUX GYHKITUN

33

CreneHs ¢ ICIBIM ITOKa3aTeaeM. burom




Hrrotona

CreneHb ¢ 1eJIBIM IToKa3aTeieM. bunom

34 HeroToHa
CrenenHast GyHKIHSI ¢ HATYPATbHBIM U

35 nesIM nokasareneM. E€ cBoiicTBa 1
rpadux

36 KonTponbHas padora: "Crenennas
¢ynkuus. E€ cBoiicTBa u rpagux”

37 ApubMeTHnuecKrii KOpeHb HATYpaTbHOU
CTEIIEHU U €ro CBOMCTBA

38 ApupmeTHuecKuil KOpeHb HATypaTbHOU
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHUH,
COJIepKalIiX CTENEHHU U KOPHU

40 [IpeoOpa3oBaHys YUCIOBBIX BBIPAKECHUMH,
COJIepKalINX CTETIEHU U KOPHU

41 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHUH,
CoJIepKaliX CTENEHH U KOPHU
Uppaumonansubsie ypaBHeHus. OCHOBHBIE

42 METObI PEIICHUS] UPPALIMOHATBHBIX
YPaBHEHUI
Uppanuonansusie ypaBHeHUsA. OCHOBHBIE

43 METO/IbI PEIICHUS UPPALMOHATBHBIX
YpaBHEHUU
Wppauronansubie ypaBHeHMs. OCHOBHBIE

44 METO/Ibl pEIICHUS UPPALMOHAIBHBIX
ypaBHEHUH

45 PaBHOCHIIbHBIE TIEPEXOIBI B PELICHUHT




MppalMOHANIBHBIX YPaBHEHHM

PaBHOCWIIBHBIE IEPEXO/BI B PELICHUU

40 UpPPaLMOHAIIBHBIX YPaBHEHUM

47 PaBHOCHMIIBHBIE TEPEXOBI B PELLIEHUU
UPPaLMOHAIIBHBIX YPABHEHUN

48 PaBHOCUIIBHBIE TTEPEXOBI B PELLICHUN
UpPPaLMOHAIIBHBIX YPABHEHUN
CaoiicTBa 1 rpaduk KOpHS N-0ii CTeNeHU

49 KakK (QYHKIIMH OOPAaTHOW CTEIICHH C
HaTypaJIbHBIM I10Ka3aTeJIEM
CoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU

50 KaK (pyHKIIMKM OOpaTHOW CTETIEHH C
HaTypaJIbHBIM I10Ka3aTeJIEM
Kontposnbnas padota: "CBoiicTBa u rpadux

o1 KOpHs N-o¥ creneHu. MppannoHanbHble
ypaBHeHus"

52 CreneHsp ¢ pallMOHAIBHBIM [TOKA3aTeIeM U
€€ CBOMCTBA

53 CreneHb ¢ pallMOHAJILHBIM [TOKA3aTeIeM U
€€ CBOMCTBA

54 CreneHsp ¢ pallMOHAIBLHBIM [IOKA3aTeIeEM U
e€ CBOMCTBA

55 [loxazarenbHast pyHKIMSA, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN A7
pEIIeHNs ypaBHEHUI

57 Hcnonws3zoBanue rpaduka GyHKIuM As

peleHus: ypaBHEHUI




Iloka3aTennHBIE YpaBHCHHA. OCHOBHEBIE

58 METOJIBI PEIICHHUS TIOKa3aTeIbHBIX 1
YpaBHEHUI
Iloka3zarenbHble ypaBHEeHUs. OCHOBHBIE

59 METO/IbI pEIICHUS MTOKa3aTeIbHBIX 1
ypaBHEHUH
[TokazaTenbHbie ypaBHeHUs1. OCHOBHBIE

60 METO/IbI PEIICHNUs TTOKa3aTeIbHbIX 1
YpaBHEHUI

61 Kontponbnas padota: "[lokazaTenpHas 1
¢ynknus. [lokasarenpHble ypaBHEeHUS"

62 Jlorapudm uyucna. CoiicTBa jgorapudpma 1

63 Jlorapudm uncna. CoiicTBa norapudpma 1

64 Jlorapudm uucna. CBoiicTBa jorapupma 1

65 JlecsTUUHBIE U HATYpaJIbHBIE JTOTapUPMBI 1

66 JlecaTUYHbIE U HATypaJIbHbIE JIOTapHU(PMBbI 1
IIpeoOpa3oBanue BEIpAKEHUI, COLEPKALLINX

67 ’ 1
sorapudmer

68 [IpeoOpa3oBanue BEIpAXKEHUH, COACPIKAIIAX 1
sorapupMsl

69 IIpeoOpa3oBaHue BeIpAKEHUH, COAECPIKALIMX 1
Jorapugpmsl

70 Jlorapudmuueckas QyHKIHs, €€ CBOHCTBA U 1
rpadux

71 Jlorapugpmuueckas QyHKIMs, €€ CBONCTBA U 1
rpaduk

79 Hcnonb3oBanue rpaduka GyHKIUU A7 1

peleHus: ypaBHEHUI




Hcnonws3zoBanue rpaduka QyHKIUN A5

3 peneHus: ypaBHEHUI
Jlorapudmuueckue ypaBHeHUs. OCHOBHBIC

74 METO/Ibl PeIICHUs JIOTapu(PMUIECKUX
ypaBHEHUI
Jlorapudmuueckue ypaBueHnus. OCHOBHbBIC

75 METObI PEICHUS JIOTapU(PMUIECKUX
YpaBHEHUI
Jlorapudpmuueckue ypaBHeHuss. OCHOBHbIE

76 METO/IbI PEIICHUS JIOrapUPMUISCKUX
YpaBHEHUH

77 PaBHOCWMIIBHBIE TEPEXOBI B PELLIEHUU
norapu(pMUUECKUX ypaBHEHUH

78 PaBHOCHIIBHBIE IEPEXO/IbI B PEILICHUU
Jorapu(pMUIECKUX ypaBHEHUN

79 Konrtponsnas padora: "Jlorapudpmuueckas
¢ynkuus. Jlorapudpmuueckue ypaBHenus"

80 Cunyc, KOCUHYC, TAHI'€HC M KOTaHI'€HC
YHCJIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YKCJIOBOI'O apryMeHTa

82 ApKcHHYC, apKKOCUHYC M apKTaHI'€HC
YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHHYC M apKTaHT'€HC
YKCJIOBOIO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

84 OIlpeJIeIeHue TPUTOHOMETPUUYECKUX

(GyHKIWH 9UCIIOBOTO apryMeHTa




TpuronomeTrpuyeckas OKpy>KHOCTb,

85 OTIpe/ielIeHUEe TPUTOHOMETPUICCKIX 1
(GyHKINI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUUECKHE POPMYJIBI 1

88 OCHOBHBIE TPUTOHOMETPHUYECKUE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI 1

90 [Ipeobpa3zoBaHue TPUTOHOMETPUIECKUX 1
BBIPAYKEHUI

o1 [Ipeobpa3oBanue TPUTOHOMETPUUECKUX 1
BBIPAKCHUIN

92 IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1
BBIPAKECHUHN

93 [Ipeobpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIPAKCHUI

94 Pemennie TpuroHoMeTpHUUECKUX ypaBHEHUI 1

95 Pemrenne TpuroHoMeTpUYECKNX YpaBHEHUN 1

96 Pemrenne TpuroHOMeTpHUECKUX ypaBHEHUN 1

97 PemreHne TpUroHOMETPUYECKUX YPABHEHUN 1

98 Pemenne TpuroHoMeTpUUeCKUX ypaBHEHUI 1

99 Pemenne TpuroHOMeTpHUECKUX ypaBHEHUN 1

100 Perienne TpUroHOMETPHUUECKUX YPaBHEHUN 1
KonrtponbHas pabora:

101 "TpUTrOHOMETPHUYCCKUE BBIPAKESHUS U 1
TPUTOHOMETPUYECKHE ypaBHEHUA"

102 [TocnenoBaTeabHOCTH, CIIOCOOBI 33JaHUS 1

nocieaoBaTenbHocTer. MeTon




MaTeMaTUUeCKOH HHAYKOHUH

MOHOTOHHBIE B OrpaHNYCHHBIC

103 nocneaoBarensHocTU. Mctopus ananmsa
0ECKOHEUHO MaJIbIX

104 ApudmMernueckas Iporpeccus

105 I'eomeTprueckas mporpeccust

106 beckoHeuHo yObIBarolasi reoMeTpudeckas
nporpeccus

107 CyMMa OeCKOHEUYHO yOBIBaroIe
r€OMETPUUYECKON NPOTrpECCUn

108 JIMHEHBIN U 3KCTIOHEHIMAIBHBINA POCT.
Yucio e. Popmyria CIOKHBIX TPOLIEHTOB

109 JIMHEeWHBIN U SKCTIOHEHIIMAJIbHBIA POCT.
Yucno e. Dopmyra CI0KHBIX TPOLEHTOB

110 Hcnionb30BaHUe MPOrPECCHH AJISL PEIICHUS
peaNbHBIX 3a/1a4 MPUKIIAJHOTO XapaKkTepa

11 KonTponbhas pabora:
"I[locnenoBaTeabHOCTH U Nporpeccun”

112 HenpepbiBHbIE PYHKIIUHN U MX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI TPaUKOB
byHKIMI

114 CaoiicTBa QyHKIMI HENIPEPHIBHBIX HA
OTpe3Ke

115 CpoiicTBa (hyHKIINI HENIPEPHIBHBIX HA
OTpe3Ke

116 MeTo HHTEPBAJIOB IS PEIICHUS

HEPABEHCTB




MeTO,Z[ HHTCPBAJIOB JIA pCIICHUA

117
HEPaBEHCTB

118 MeToa HHTEPBAJIOB [Tl pEIICHUS
HEPaBEHCTB

119 [IpumeHeHre CBOMCTB HEMPEePhIBHBIX
GyHKIMHM 15 penieHus 3aaa4

120 IIpumeHeHne CBOWCTB HENPEPBIBHBIX
GyHKUUH [UTs1 peleHus 3a1a4

121 [lepBas u BTOpas mpou3BOAHBIC (DYHKITUH

122 Omnpenenenne, reOMETPUUECKUM CMBICTT
MIPOU3BOTHOM

123 Onpez[eneHHue, buznyecKuit CMbICT
MIPOU3BOTHOM

124 VYpaBHeHHE KacaTeIbHOU K rpaduky
byHKITIN

15 VYpaBHEHHE KacaTeIbHOU K TpapuKy
byHKIMH

126 [TpousBogHBIC STIEMEHTAPHBIX ()YHKITHI

127 [Ipoun3sBoHBIE dTIEMEHTAPHBIX (PYHKINH

128 [IpousBogHAast CyMMBI, TPOU3BECHHUS,
YaCTHOTO U KOMIO3UIINU (QYHKITUI

129 [IponsBogHAS CyMMBI, TPOU3BEICHHS,
YaCTHOTO ¥ KOMITO3UIMU (yHKIUH

130 [IpousBoaHAast CyMMBI, TPOU3BEICHHUS,
YaCTHOTO U KOMIO3UIIUU (QYHKITUI

131 Kontponbnas padota: "[IponsBognas”

132 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTH3AIINS




3HaHui: "YpaBHeHUA"
133 [ToBTOpeHme, 00001IeHNE, CHCTEMATH3AIUS 1
3HaHuit: "OyHkun"
134 HTorosast KOHTpOJIbHAs paboTa
135 HroroBas koHTpobHAs paboTa
136 HOBTOPGHI/IC, 0000111eHrE, CHCTEMATH3ALINS 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KogaunuyecTBo 4acoB

KonTpoabHble

Bcero
padoTbI

IIpakTHYeckue
padoTbI

JlaTa
U3yYeHUs

DJIeKTPOHHbBIE
nu@posBbIe
o0pa3oBaTe/ibHbIE

pecypchbl

[IpumeHeHne Mpou3BOIHOM K
UCCIIeIOBaHUIO (YHKITMH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

IIpumeHeHne Mpou3BOJHOM K
uccaeaoBaHuio QyHKIMN Ha
MOHOTOHHOCTb M 3KCTPEMYMbI

IIpumeneHue Ipou3BOAHON K
UCCIIeIOBAaHUIO (PYHKIMI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI
[IpumeneHne Mpou3BOIHOM K
UCCIIeI0OBaHUIO (DYHKIIMH Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[IpumeHeHre npou3BOAHOMN K
uccaeaoBaHuIo QyHKIMN Ha
MOHOTOHHOCTb ¥ DKCTPEMYMBI

[IpumeHeHne Mpou3BOJHOM K
UCCIIEIOBAaHUIO (PYHKIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

Haxoxnenne HanOOJIbIIETO U

HaVMEHBILIET0 3HAYEHUS HENIPEPBIBHOU

(GyHKLIUHN Ha OTpe3Ke

Haxoxnenue HauOOJIBIIETO U




HaUMEHBLIET0 3HaYeHUsl HENPEPbIBHON
(GYHKIIMM Ha OTpe3Ke

Haxoxnenue HanOoJIbIIErO U
HAUMEHBIIIETO 3HAUYCHUS HEMPEPHIBHOMN
(GyHKIIMU Ha OTpE3Ke

10

Haxoxnenne HanOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYEHUS HETIPEPHIBHOU
(GbyHKIMHU Ha OTpe3Ke

11

HaxosxaeHne HanOombIIero u
HaMMEHBIIET0 3HaYeHUs] HENIPEPBIBHOM
(GyHKIIMM Ha OTpe3Ke

12

13

Haxoxnenune HanOOJIbIIErO U
HAUMEHBIIIETO 3HAUYCHUS HEMPEPHIBHOMN
(GyHKIIMY Ha OTpE3Ke

[TpumeHneHre mponu3BOAHOMN AJIst
HAXO0JICHUS HAMITYUIIIErO PEIICHUS B
MPUKIIAJHBIX 33a/1a4ax

14

[Ipumenenue nporu3BOAHOMN AJIst
HaXO0K/ICHUS HAMITYUIIETO PEIICHUS B
MPUKJIAHBIX 3a/1auax

15

[IpumeHeHre Mpou3BOAHOMN AJIst
ONpeJIETIeHUSI CKOPOCTH U YCKOPEHHUS
nporiecca, 3aaHHOro (GOPMYIION HUITH
rpagukoM

16

[IpumeHeHne Mpou3BOAHON IS
OIIpEAEIIEHUS] CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHoro (GopMyIoi niu
rpagukoM




17

Kommozurmus ¢hyHkimii

18 Kommnozumus GpyHKIwiz

19 Kommosurus ¢yHKimii

20 I'eomeTrpuueckue oOpa3sl ypaBHEHUH Ha
KOOPJMHATHOU TNIOCKOCTH

21 I'eomeTrpuueckue oOpa3bl ypaBHEHUHN Ha
KOOPAMHATHOW INIOCKOCTH

29 KontponbHas padota: "UccnenoBanue
(GYHKIHHA ¢ TTOMOIIBIO TTPOU3BOTHON"

23 IlepBooOpa3Hasi, OCHOBHOE CBOWCTBO
epBOOOPA3HBIX

24 ITepBo0oOpazHbIe IeMEHTAPHBIX (QYHKIUH.
[IpaBuiia HaX0XkJ1€HUSI IEPBOOOPAZHBIX

25 [TepBooOpasHbIe AIeMEHTAPHBIX QYHKIIAHN.
[paBuia HaXOXKACHUS IEPBOOOPA3HBIX

26 Nurerpain. ['eomeTpuyecKuil CMBICTT
UHTETpaia

97 Beruucnenue onpenen€éHHOro MHTerpana
no ¢opmyne Hetorona-Jleiioauma

28 Brruncnenue onpenen€éHHOro nHTerpaia
o popmyne Herotona-Jlel6uua

29 [IpumeHeHre uHTerpana Juisi HAXOXKACHUS
TUIOMIA/ICH TUTOCKHUX (QUTYP

30 IIpuMmeHeHre uHTerpaa Juisi HAXOXKACHUS
00BEMOB reOMETPUUECKHUX TEJ

31 [Tpumeps! pemienuit M pepeHnrnaIbHbIX

ypaBHEHUH




[Tpumepsl pemennit tuddepeHImatIbHbIX

32 o
ypaBHEHHI
Marematnueckoe MOAETUPOBAHUE

33 pEabHBIX ITPOLIECCOB C ITOMOIBIO
nuddepeHIaTbHbIX YPaBHEHHHA

34 Kontponbnas padota: "[lepBooOpasnas u
uHTerpan”

35 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBA U TpaduKu

36 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpaduKu

37 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBa U TpaduKu

38 Tpuronomerpuueckue GyHKINH, UX
CBOWCTBA U TpaduKu

39 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U TpaduKH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C TIOMOIIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT16op KOpHEH TPUTOHOMETPUUYECKHX

41 YpaBHEHUH C TTOMOIIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUSCKHUX

42 YPaBHEHHUH C TIOMOILIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

43 OT60p KOpHEH TPUTOHOMETPUUECKHUX

YPaBHEHUH C IOMOILBIO




TPUTOHOMETPUUECKON OKPY>KHOCTHU

Pemenne TpuroHoMeTpu4eCKux

44
HEPaBEHCTB

45 Perienue TpUroHOMETPHUYECKUX
HEPaBEHCTB

46 Pemrenne TpuroHOMeTpHUECKUX
HEPaBEHCTB

47 Perienue TpUroHOMETpHUUECKUX
HEPaBEHCTB
KonTponbhas pabora: "I'paduku

48 TPUTOHOMETPHUYECKUX ()YHKIIUH.
TpuronoMerpuueckue HepaBeHcTBA"

49 OCHOBHBIE METO/IbI PELLICHHS
II0Ka3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METOJIbI PEILICHHS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/bI PELLICHHS
MIOKa3aTeJIbHbIX HEPABEHCTB

52 OCHOBHBIE METO/IbI PEILICHHS
MOKa3aTeJIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEILICHHS
norapu(pMUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PETLICHHS
Jorapu)MUIECKIX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEILICHHS
norapu(pMUYECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PETLICHHS

norapu)MUIECKIX HEPABCHCTB




OCHOBHEIE MCTOABI PEIICHHUA

> UppaIoOHATFHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHHS
UppaLMOHAILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IBI PEIICHHS
UppaIMoOHATFHBIX HEPABEHCTB
50 OCHOBHBIE METO/IbI PEILICHHS
UppaLMOHAILHBIX HEPABEHCTB
61 I'padraeckne METOABI pelIeHUs
UPPALUOHAIBHBIX YPaBHEHUI
62 I'paduueckne METOBI peLICHUS
UPPALUOHAIBHBIX YPaBHEHUH
63 I'paduaeckne METOABI pelIeHNS
MIOKa3aTeNIbHBIX YPaBHEHUH
64 ['paduueckne METOIBI peICHUS
MOKa3aTeJIbHbIX HEPABEHCTB
65 I'padraeckne METOABI pelIeHUs
Jorapu()MUYECKUX ypaBHEHUH
66 I'paduueckne METOIBI peLICHUS
norapu(pMUUECKUX HEPABEHCTB
67 I'paduyeckne METOABI peleHNs
Jorapu()MUYECKUX HEPABEHCTB
['paduueckne METOIBI pEeICHHUS
68 MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX
yYpaBHEHUN
I'paduaeckne METOABI pemeHns
69 MOKa3aTeIbHBIX U JIOTapU(PMUIESCKUX

ypaBHEHUH




70

I'pacduyeckue MeToabl pereHus
MOKa3aTeIbHBIX U JOrapu(pMUUECKUX
HEPaBEHCTB

71

I'paduueckue METOIbI peLICHUs
MOKa3aTeIbHbIX U JIOTapu(PMUUIECKUX
HEPaBEHCTB

72

KonTponbhas pabora: "UppanuonanbHslie,
MoKa3aTeJIbHbIE U JTOrapuPMHUUECKUE
HepaBeHCTBa"

73

KommiekcHbie uncia. Anredpandeckas u
TPUTOHOMETpHUECKast POPMBI 3alUCH
KOMIUIEKCHOTO YHClia

74

KommnekcHble uncna. Anrebpandeckas u
TPUTOHOMETpHUUECKask (OPMBI 3alHCH
KOMILIEKCHOTO YHCIa

75

Apudmernueckue onepanum ¢
KOMILJIEKCHBIMU YHCJIAMHU

76

Apudmernueckue ornepanuu ¢
KOMIUIEKCHBIMU YHCIIAMU

77

N300paxeHne KOMITJIEKCHBIX YHCeI Ha
KOOPAMHATHOW INIOCKOCTH

78

N300paskeHre KOMIUIEKCHBIX YUCeT Ha
KOOPJMHATHOW INIOCKOCTH

79

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

80

®opmyna Myapa. Kopau Nn-oii crenenu
13 KOMIUIEKCHOTO YuciIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCJI JJIsA




pelnieHus pU3NIecKuX U reOMeTPUIECKUX
3a1aqy

Konrponbnas padora: "KomrmekcHbie

82 |
qrcna

83 HatypanbHble u enbie yucna

84 HatypasnbHble u Lesble uncia

85 [TpumeHeHre TPU3HAKOB IETUMOCTH
LENBIX YUCell

86 [IpumeHeHre TPU3HAKOB 1ETUMOCTH
TEJTBIX YUCEIT

87 [TpumeHeHre TPU3HAKOB TIETUMOCTH
nenbix yncen: HOJ[ u HOK

88 [IpumeHeHre TpU3HAKOB 1ETUMOCTH
nensix yucen: HOJl u HOK

89 [TpumeHeHre TPU3HAKOB IETUMOCTH
HEJTBIX YUCEII: OCTATKU MO0 MOAYJTIO

90 [IpumeHeHre TpU3HAKOB IETUMOCTH
LEJBIX YUCEJI: OCTATKH [0 MOYJIIO
[TpumeHeHre TPU3HAKOB IETUMOCTH

91 LEeJBIX YUCEeII: aNropuT™ EBkinna s
pelIeHus 3a/1a4 B LIEeJIbIX YnCIax

92 Kontponbnas pabota: "Teopus menbix
gucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCHWIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

94 Cucrema ¥ COBOKYITHOCTh YpaBHEHHH.

PaBHOCHIBEHBIC CHCTEMBI U CUCTEMBI-




CJICACTBHUA

95 OCHOBHBIE METO/bI PELLIEHUS] CUCTEM U
COBOKYITHOCTEH pallMOHAJIbHBIX YPAaBHEHUI

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
96 COBOKYIHOCTEW UpPallMOHAIBHBIX
ypaBHEHUH

OCHOBHBIE METO/BI PELLIEHUS] CUCTEM U
97 COBOKYITHOCTEH ITOKa3aTEIbHBIX
yYpaBHEHUN

OCHOBHBIE METOJIbI PEIICHHS CUCTEM U
98 COBOKYITHOCTEH TTOKa3aTEeIbHBIX
YpaBHEHUU

OCHOBHBIE METOJIbI PEIICHHS CUCTEM U
99 COBOKYITHOCTEH JIOTapu(PMUIECKUX
ypaBHEHUH

OCHOBHBIE METO/IbI PEILICHHUS CUCTEM U
100 COBOKYITHOCTEH JIorapu(MUYECKUX
ypaBHEHUH

[IpumeHeHne cucTeM K peleHuro
MaTeMaTUYeCKHX 3a]1a4 U 33/1a4 U3

101 pa3MyHbIX 001acTel HAYKH U peaTbHOM
KM3HM, HHTEPIIPETALUS TOTY4YEeHHBIX
pe3ynbTaToB

[IpumeHeHne cucTeM K pereHuro
MaTeMaTUYECKHX 3a]1a4 U 33/1a4 U3

102 pa3MyHbIX 001acTel HAyKH U pealbHOM
KU3HM, HHTEPIIPETALUS MOTY4YEeHHBIX
pe3ynbTaToB




[IpumeHeHre HEPaBEHCTB K PEIICHUIO
MaTeMaTHYECKHUX 3a/1a4 1 3a]1a4 13

103 pa3nMyHbIX 00JacTel HAYKH U peaTbHOM
JKU3HH, UHTEPIPETALNs TOTYyYSHHBIX
pe3ynbTaToB
Kontponbnas padota: "Cuctemsr

104 paMoHATBHBIX, UPPAIIMOHATIBHBIX
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHeHUH"

105 PanmonansHbIe ypaBHEHHUS ¢ TapaMeTpaMu

106 PanmonansHbIE HEpaBeHCTBA C
napaMeTpaMu

107 PanmonaneHele cUCTEMBI ¢ TapaMeTPaMHU

108 HppaunoHanbHble ypaBHEHMUS,
HEPaBEHCTBA C TTapaMeTpaMu

109 HppauroHanbHbIE CUCTEMBI C
napaMeTpaMu

110 IToka3arenbHble ypaBHEHMsI, HEPABEHCTBA C
napaMeTpaMu

111 Iloka3aTenbHbIE CUCTEMBI C IIaPAMETPAMU

112 Jlorapudmuueckue ypaBHEHMs,
HEPaBEHCTBA ¢ IapaMeTpamMu

113 Jlorapudmudeckue cucteMsl ¢
napaMeTpaMu

114 TpuroHoMmeTprudeckre ypaBHEHUS C
napaMeTpaMu

115 TpuroHomerpudeckrue HEPaBEHCTBA €

napaMeTpamMu




116

Tpuronomerprudeckre CUCTEMBI €
napameTpamu

117

[TocTpoenue u uccienoBaHue
MaTeMaTHYECKUX MOJIENEH peaabHbIX
CUTYaLMH C IOMOIIbIO YPABHEHUI C
napamMeTpamu

118

[TocTpoenue u uccienoBaHue
MaTEMaTHYCCKHUX Moz[eneﬁ PCaJIbHBIX
CUTYaIlMH C MOMOIIbIO CUCTEM YPAaBHEHHI
C mapaMeTpaMu

119

[TocTpoenue u uccienoBaHue
MaTEMaTHYCCKHUX MOI[eJIef/'I PCAJIBHBIX
CUTYaIlMH C MOMOIIbIO CUCTEM YPAaBHEHHI
C mapaMeTpaMu

120

KonTponbhas pabora: "3anauu c
napamerpamu"

121

122

[ToBTOpenue, 06061IEHNE,
cucTeMaTtu3anus 3HaHuil: "YpaBHeHusa"
[ToBTOpenue, 0600mIEeH e,
cucTeMarusanus 3HaHuil: "YpaBHeHus"

123

[ToBTOpenwue, 06001IeHNE,
cucTeMaTu3alus 3HaHui: "Y paBHEHHUS.
CucrtemMbl ypaBHEHHIT"

124

[ToBTOpenue, o600IIEHNE,
cucteMartu3aius 3Hanuii: "HepaBencraa"

125

[ToBTOpenue, 06061IeHNE,
cuctemaTtuzanus 3Hanuii: "HepaBencrsa"

126

[ToBTOpenwue, o600mEH e,




cucrematusanus 3Hanui: "HepaBencrsa"

[ToBTOpeHwue, 06001IEHNE,

127 cucteMartuzanus 3Hanuii: "[IpousBognas u 1
e€ npumeHeHue"
[ToBTOpenue, 0600IIEH S,

128 cuctemaruzauus 3HaHui: "lIponsBoanas u 1
e€ npumeHeHue"
[ToBTOpenue, 060061IEHNE,

129 cucrteMartu3anus 3Hanuil: "[IponsBognas u 1
e€ npumeHeHue"
[ToBTOpenue, o600IIEHNE,

130 cucTemMaruszanus 3HaHuil: "MHrerpan u ero 1
pyuMeHeHue"

131 [ToBTOpenue, 0600mIEeH S, 1
cucreMarn3anus 3HaHui: "OyHknun"

132 [ToBTOpenwue, 06001IeHNE, 1
cucreMartu3anus 3Hanui: "Oynkuun"

133 [ToBTOpenwue, o600mIEH S, 1
cucrteMartu3anus 3Hanui: "OyHxkmun"

134 HToroBast KOHTpOJIbHAs paboTa

135 HToroBast KOHTpOJIbHAs paboTa

136 [ToBTOpenue, o600mIEeH e, 1
CHCTEeMAaTH3aIUs 3HaHUU

OBLIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Maremaruka. Anre6pa 1 Hayajia MaTeMaTUYECKOr0 aHalin3a; YriIyOJIeHHOe
obyuenue, 10 knacc/ Mepansak A.I'., Homuposckuii JI.A., [Toaskos B.M.; mox
penakuueit [lononsckoro B.E., O01iecTBO ¢ OrpaHU4eHHON OTBETCTBEHHOCTHIO
N3 narensckuii nentp «BEHTAHA-I'PA®»; AkiinonepHoe o011ecTBO
«M3parenbctBO «lIpocBelenue»

* Maremaruka. Anredpa v Hayajia MaTeMaTUYECKOr0 aHANIM3a; YIIIyOJIeHHOE
obyuenue, 11 knacc/ Mepansak A.I'., Homuposckuii JI.A., TTomskos B.M.; ox
penakuueit [Togonsckoro B.E., O011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
N3narensckuii nentp «BEHTAHA-I'PA®»; AkunonepHoe 0011ecTBO

«I/ISI[aTeJII)CTBO ((HpOCBGHIGHI/Ie»

METOANYECKUE MATEPUAJIBI J1JISA YUUTEJIA
1. «Anrebpa u Havana aHanu3a: 10 kiacc: TMIaKTHYECKUEe MaTepHalibl: COOPHUK

3a/1a4 ¥ KOHTPOIbHBIX paboT» (A.I'. Mep3nsk, B.b. [Tomonckuii, M.C. Sxup).

2. «Anrebpa u Hauana aHanuza: 10 kimacc: meroaudeckoe mocooue» (A.T.

Mepansik, B.b. [Tononckuit, M.C. SAxup).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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