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HOACHUTEJIBHASA 3AIINCKA

VY4eOHblil Kypc «Anrebpa W Hayajga MaTEMaTHUYECKOIO aHaIM3a» SIBIIAETCA
OJIHUM U3 HauOoJiee 3HAYMMBIX B MPOTrpaMMe CpeIHero o0iiero oOpa3oBaHUs,
MIOCKOJIBKY, C OJTHOH CTOPOHBI, OH 0OECHEeYMBAET MHCTPYMEHTAIBHYIO 0azy s
U3Yy4EHHUs BCEX €CTECTBEHHO-HAYUHBIX KypCOB, a C IpYroil CTOPOHBI, (hOpMHUPYET
JIOTUYECKOE U a0CTPAKTHOE MBINUICHUE O0YyYarONINXCsl Ha YPOBHE, HEOOXOIUMOM
JUI OCBOCHHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUHU, CIIOBECHOCTH M JPYTHX
TUCIUMIUIMH. B paMkax aaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJeBaroT
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOH HayKH, KoTopas (OopMyIupyeT CBOU
JOCTHKEHHS B MAaTEMaTH4YeCcKoi (hopme.

VYyeOHblll Kypc anreOpbl M HayaJl MaTeMaTHYECKOrO0 aHalIW3a 3aKJIa/bIBacT
OCHOBY [UIsl YCIIEIIHOTO OBJIAJICHUS 3aKOHAaMM (U3HMKH, XMMHH, OHOJIOTHH,
NOHWMAaHUS OCHOBHBIX TEHJICHIIUI Pa3BUTUS SKOHOMUKH U OOLIECTBEHHOM KU3HH,
NO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO MCIIOJb30BAaTh MX IS JalbHEHIIEro oOpa3oBaHUS U B
IOBCEIHEBHOM XM3HU. B TO ke Bpems oBiafieHHEe aOCTPAKTHBIMU M JIOTUYECKU
CTPOTMMH KOHCTPYKIUSIMU aireOpbl M MaTeMaTHYeCKOro aHallu3a pPa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JIOKAa3bIBAaTh
YTBEPXKJICHUSI C TIOMOIIBIO UHIYKUMU U PacCyk AaTh NEAYKTUBHO, MCIOJIb30BATh
00001IeHEe W KOHKPETH3allMio, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILIJICHUE.

B xone m3yueHuss yueOHOro kypca «Airedpa ¥ Hadajla MaTeMaTH4eCKOro
aHajau3a» 00ydYaroluecs MOJYyYaloT HOBBIA OMNBIT PEHICHHsS MPUKIAIHBIX 3aaad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MAaTEMAaTUYECKUX MOJIEIEH peaslbHbIX CUTYaluH,
UHTEPIIPETallud  TOJYYEHHBIX  pPEUIeHHH, 3HAKOMSTCS C  [pUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE, HAyKE U HCKYCCTBE, C
BBIIAIOLIMMUCS MAaTEMaTUYECKUMHU OTKPBITUSIMH U UX aBTOPaMH.

VY4eOHblil Kypc o0nagaeT 3HAYMTEIbHBIM BOCHUTATEIBHBIM IOTEHIIMAJIOM,
KOTOpPBIN peanu3yercs Kak depe3 Y4eOHbIH MaTepHuas, CHOCOOCTBYIOITUI
(OpMHUPOBAaHNIO HAYYHOIO MHPOBO33PEHHs, TaK M 4Yepe3 crneuuduky ydeOHOM
NeSATeNbHOCTH, TpeOyrolmed NPOJOJDKUTEIbHONM KOHILIEHTpAUUMKW BHUMAHUS,
CaMOCTOATENIBHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTM 33 IOJYYEHHBIN
pe3ynbTar.

B ocHoBe MmeTonuku oOOydeHHs airedpe M HadajllaM MaTeMaTH4eCcKOro
aHaIN3a JEXKUT JEATETbHOCTHBIA MPUHIIUI O0yUEHHUSL.

B crpykrype yueOHOro kypca «Anrebpa M Hayalla MaTeMaTHYECKOTro
aHaJIM3a» BBIACIICHBI CIEAYIOIINE COAEPKATEIbHO-METOIMYECKHE JIMHUU: «YHucia
U BblUMCIEHUs», « DyHKUMU U TpaduKn», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTHYeCKOro aHaim3a», «MHoxkecTBa U JIoTMKa». Bce OCHOBHbIE



COJIEPKATENbHO-METOUUECKHE JMHUM HW3Y4aroTCsl Ha NPOTSIKEHUHM JBYX JIET
o0yueHUs Ha YpPOBHE CpeaHero oOIero 0o0pa3oBaHMs, €CTECTBEHHO JOMOJHSIS
ApyT Ipyra W MOCTETNIEHHO HACHIIIAsACh HOBBIMH T€MaMU U pasznenamu. JlaHHBIN
y4eOHBIH KypC SBISICTCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEOUHSIET B cebe
coJiepKaHUE HECKOJbKMX MAaTeMaTHYeCKUX JUCIMIUIMH, TaKUX Kak airedpa,
TPUTOHOMETpPHsI, MaTEeMaTHUYECKU aHalIn3, TEOpUsS MHOXXECTB, MaTeMaTHYecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywarouiuecs OBJAJIeBalOT BcE Ooliee
MIUPOKUM MATEeMAaTHUUYECKUM armaparoM, Y HUX MOcieoBaTeabHO (popMupyeTcs u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MaTeMaTHYeCKyl0 MOJENb pealbHON
CUTYalluH, MPUMEHATh 3HaHUs, TIOTyYeHHbIC IPU U3YUYEHHH Y4eOHOTO Kypca, s
PEIICHUs CaMOCTOSTENHFHO CHOPMYITHPOBAHHONW MAaTEeMAaTUYECKON 3a/aud, a 3aTeM
UHTEPIIPETUPOBATH CBON OTBET.

CopepxarenpHO-MeTOANYECKasT TUHUS «YuClia U BBIYMCICHUS» 3aBEpIIACT
¢dbopmMupoBaHre HABBHIKOB MCTOIB30BaHUS JACHCTBUTEIBHBIX UMCEN, KOTOPOE OBLIO
HA4aTo Ha YPOBHE OCHOBHOTO 00IIero oopa3oBanus. Ha ypoBHe cpemHero obiero
oOpa3oBaHHsl 0cob00e BHHUMaHue ynemsiercs (QOPMHUPOBAHUIO  HABBIKOB
paIoHaIbHBIX BBIYUCICHUM, BKIIOYAIOMINX B C€0sl MCIOJIB30BAHUE PA3THUYHBIX
dopMm 3amucu 4Ymcia, yMEHUE JelaTh NPUKUIKY, BBINOJHATH MPHOIMKEHHBIC
BBIUMCIICHHSI, OIEHUBATh UYUCIIOBHIC BBIPAKCHHs, pabOTaTh C MAaTEeMaTHUYECKUMHU
KOHCTAHTaMHU. 3HaKOMble OOy4YalomKUMCs MHOXKECTBA HATypajbHBIX, MEJbIX,
paloHaIbHBIX W JEHCTBUTENBHBIX YWCENT  JIOMOJHSAIOTCA  MHOMXECTBOM
KOMIUIGKCHBIX YHCel. B KakIoM H3 OSTUX MHOXKECTB pPacCMaTpPHBAIOTCS
CBOMCTBEHHbIE €My cleurduueckue 3ajadd M OIepaluu: JeJIeHHe Haledo,
ONEpUPOBAHUE OCTAaTKaMU Ha MHOXKECTBE LIENBbIX YHCEeN, OCO0ble CBOWCTBA
paloHaIbHBIX U UPPAIMOHATBHBIX YHCEN, apu(MEeTHUECKUE OMEepalfu, a TaKxkKe
M3BJICUCHUE KOPHS HATYPaJTbHOW CTETIEHW Ha MHOXKECTBE KOMIUJICKCHBIX YHCEI.
bnaromapsi mociieoBaTeNIbHOMY PACIIUPEHHUIO Kpyra HCIOJIb3YEMBIX YHCET U
3HAKOMCTBY C BO3MOKHOCTSIMH MX MPUMEHEHHUS NJISl PEIICHUs Pa3IUYHbIX 3a]a4
dopmMupyeTcsi mpeaCcTaBICHUE O €IUHCTBE MATEMAaTHKH KaK HayKd W €€ POJiH B
MIOCTPOCHUU MOJIETICH peaNbHOr0 MHpa, MIMPOKO HCIOJIB3YIOTCS 0000IIeHne M
KOHKPETH3AITHSL.

Jluaust «YpaBHEHHUS W HEPABEHCTBa» pEaJU3yeTcsl Ha MPOTSKEHUH BCETO
oOyueHHs Ha ypOBHE CpEeAHEro oOIIero o0pa3oBaHUs, MOCKOIBKY B KaXXIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIeHHE COOTBETCTBYIOIIMX 3anad. B
pe3ynbrare oOydaroluecs OBJIAJAEBAIOT Pa3IMYHBIMM METOAAMU pEIICHUs
paloHaIbHBIX, HPPAIMOHATBHBIX, TOKA3aTENbHBIX, JOTAPUPMHUUECKUX U
TPUTOHOMETPUUECKUX ypaBHEHWH, HEPABEHCTB M CHCTEM, a TaKkKe 3ajad,
coJiepkammx MmapameTpbl. llomydeHHBIE yMEHHS IIMPOKO HCIOIB3YIOTCS MPH
UCCIIeOBaHUH (DYHKIMI ¢ TTOMOIIBI0 MPOU3BOAHOM, TIPH PEIICHUH MPUKIATHBIX



3a/1a4d ¥ 3a7a4 Ha HAXOXKJECHWE HAaMOOJBIITNX U HAUMEHBIINX 3HAYCHUN (yHKITUH.
JlanHas conepkaTesbHas JIMHUSA BKIIOYAET B ce0s Takke (POPMUPOBAHHE YMEHUMN
BBITIOIHATH  pacu€Ttel 1O  (opmynam, mpeoOpa3oBaHUsl  paMOHAIBHBIX,
UPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKXKE BbIPAKECHUH,
coJiepKalux CTeneHu u Jjorapudmbl. braromapss u3ydeHUro anredpanyeckoro
Marepuaga TPOUCXOAUT  JajbHEWIlee  pa3BUTHE  AJTOPUTMHUYECKOTO U
a0CTPaKTHOTO MBIIIJIEHUS O0YydYaromuxcs, GOpMUPYIOTCS HABBIKU JEAYKTHBHBIX
paccykJeHuil, paboThl C  CHUMBOJBHBIMU  (GOpMaMH,  TPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEH B BHJIC PABEHCTB U HEPABEHCTB. Anrebpa
npeiaraet 3(QGEeKTUBHbIE HWHCTPYMEHTHI ISl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 3aJa4, HATJSIHO JIEMOHCTPHUPYET CBOM BO3MOYKHOCTH Kak
SI3bIKA HAYKHU.

ConepxarenbHO-MeTOAUYECKasT JUHUS «DyHKUMM U TpaduKA» TECHO
neperseraeTcss ¢ APYTMMH JIMHUSMU Yy4eOHOrOo Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aJaET MOCIE0BATENbHOCTh U3YUEHUS MaTepuaiia. M3yueHue cTeneHHou,
MOKa3aTeJIbHOM, JIOTapu(PMUIECKON U TPUTOHOMETPUUIECKUX (QYHKIIUN, UX CBOMCTB
U rpaduKoB, UCMOIb30BaHUE QYHKIMI IJ1 pEelIeHUs 3ajad U3 APYruX y4eOHBIX
MpPEAMETOB U PeaJbHON KU3HU TECHO CBSA3aHO KaK C MAaTEeMATHYECKUM aHAIU30M,
TaKk U C PEHICHHEM YpaBHEHUU W HepaBeHCTB. [Ipu 3TOM Oosbllioe BHUMaHUE
yaensercs (OpMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMyJaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEIMYMHAMHU, HUCCIEAOBATh IMOJYYEHHbIE (DYHKIUU, CTPOUTH HX
rpaduku. MaTtepuan 3ToN cojaeprKaTebHOW JTMHUU HalleJICH Ha pa3BUTHE YMEHUU
U HaBBIKOB, IMO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXIY BEJIMYMHAMU B
paznuyHOi (hopMe: aHATUTHUYECKOH, rpaduueckoil u cimoBecHoi. Ero m3ydenwue
CIIOCOOCTBYET PAa3BUTHUIO AJITOPUTMUYECKOTO MBINIIEHUS, CIOCOOHOCTH K
00001IEHNI0 M KOHKPETU3AIMH, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxartenpHas nuHus «Havama MaremMaTM4ecKOro aHalin3a» I03BOJISET
CYIIECTBEHHO PACHIMPUTh KPYI KaK MATEMaTUYECKUX, TaK W MPUKIAIHBIX 3a/ad,
JOCTYIHBIX OOYYarOMIMMCS, TaK KaK Y HUX MOSBISETCS BO3MOXKHOCTH CTPOUTH
rpa@uKyd  CIOXKHBIX (DYHKIMM, ONpeAeNnsTh WX HauOOJbIIME W HAWMEHbIINE
3HAYEHHUSI, BBIYUCIATH IUIOMAAU (QUTYp U OOBEMBI TEN, HAXOIUTh CKOPOCTH U
yCKOpeHHUsl TmporeccoB. JlaHHasi cojepkaTeibHas JIMHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH TOCTPOCHHUS MAaTEMAaTHYECKUX MOJENIE pealbHbIX CUTYalHH,
MO3BOJIIET HAXOJWTh HAWIYyYIIEE PENIEHWE B MPUKIAJAHBIX, B TOM YHUCIE
COI[MAJIbHO-D)KOHOMUYECKHUX, 3a7ayaX. 3HAKOMCTBO C OCHOBAMH MaTEMAaTHYECKOTO
aHanu3a CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOro, (HOPMaIbHO-JIOTUYECKOTO H
KPEaTUBHOTO MBIIUJIECHUS, (POPMHUPOBAHUIO YMEHHUN paclo3HaBaTh MPOSBICHUS
3aKOHOB MaTE€MaTHUKHU B HayKe, TEXHUKE M HCKyccTBe. OOyuaromuecs y3HAIOT O



BBIJJAIOIINXCSI pEe3yJIbTaTaX, IOJYYEHHBIX B XOJ€ Pa3BUTUSI MAaTEMaTHKU Kak
HayKHu, U 00 UX aBTOpax.

ConepxaTenbHO-MeToauYeCKas JTMHUA «MHOXKECTBA U JIOTUKa» BKJIIOYAET B
ce0si DIIEMEHTBHl TEOPUM MHOXKECTB W MaTEMaTHYECKOM JOruku. TeopeTuko-
MHOECTBEHHBIE TPEACTABICHHUS IPOHU3BIBAIOT BECh KyPC IIKOJIbHOM MaTEMAaTHKU
U TpeasiaraloT Hau0oJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOIINNA BCE pPa3Aelibl
MaTeMaTUKH M €€ NPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEMaTHYECKUE
JUCLUIUIMHBL W WX HPWIOKEHHS B eauHoe uenoe. [loatomMy BaxkHO [1aTh
BO3MOXHOCTh OOydYarImeMycs IOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN S3BIK
COBPEMEHHOM MaTeMaTUKH U UCIOJIb30BAaTh €r0 JJIsi BBHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM MPU3HAKOM MaTEMaTUKH KaK HayKd CJeAyeT IpU3HaTh
CBOWCTBEHHYIO €W CTpOroctb OOOCHOBAaHWUW U CIIEJOBAaHUE OIPEACIEHHBIM
npaBWJiaM  TMOCTPOEHHUSI  JI0KA3aTelbCTB.  3HAKOMCTBO C  DJIEMEHTaMu
MaTeMaTU4YECKOM JIOTUKU CIHOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
o0y4Jaronuxcsi, T03BOJISIET UM CTPOUTH CBOU PACCYKJICHUSI HA OCHOBE JIOTHUECKHUX
paBuil, GOPMUPYET HABBIKM KPUTHUECKOTO MBIIIUICHHUSL.

B yuebHoMm Kypce «AnreOpa W HayaJla MaTE€MaTUYECKOIO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTHYECKOTO MOJCIUPOBAHMS, KOTOPHIC MPU3BAHbI
crocoO0CTBOBAaTh (OPMHPOBAHUIO HABBIKOB IOCTPOEHUS MOJENeH pearbHBIX
CUTyallMii, MCCIENOBaHUS JITHX MOJENed C TOMOIIBIO ammapara aireopsl u
MaTeMaTU4YECKOr0 aHajdu3a, UHTEPHpETallMy TOJIYUYECHHBIX pEe3yJbTaroB. Takue
3a/1aHUs BIUIETEHBI B KKK U3 pa3eioB MPOrpaMMBbl, TOCKOJILKY BECh MaTeprall
y4eOHOTO Kypca HIMPOKO HCIOJB3YeTCs I pelleHus] MpUKIaAHbIX 3anad. [lpu
pPEIICHNN  pEaJbHBIX  MPAKTUYECKUX  3ajJad  OOydYaroluecs  pa3BHBAIOT
HAOJIFOMATEIbHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000IaTh M KOHKPETU3UPOBATH  MPOOJIEMY.
HesiTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB pEHICHUS MNPUKIAJHBIX 3a7ad
OpraHU3yeTCs B MPOIIECCE U3YyUCHUS BCEX TeM y4eOHOTO Kypca «Anredpa u Hadasa
MaTeMaTUYECKOr0 aHAIN3a.

Ha wusyuenne yudeOHOro kypca «Anrebpa M Hayajlla MaTEeMaTHYECKOTrO
aHanuzay orBoautcsa 272 vaca: B 10 kimacce — 136 gacos (4 daca B Heneno), B 11
kiacce — 136 JacoB (4 yaca B HEJIEIIO).



COJAEPXKXAHME OBYUYEHUA
10 KJIACC

Yucsa v BIYUCTICHUS

Panmonansubie uncna. OOBIKHOBEHHBIE W JIECATUYHBIC NPOOU, MPOIICHTHI,
OeckoHeuHble nepuoandeckue apodu. Ilpumenenue npobOeld ¥ HPOUEHTOB IS
pELIEHNS IPUKIAAHBIX 3a71a4 U3 PA3JIMYHbIX OTPACIICH 3HAHUN U PEAJIbHOU KU3HH.

JeucTButenbHble 4Mcia. PanvoHalbHBIE W WPpalMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanMu ¢ JEUCTBUTEJIBHBIMM  uyuciaamMud.  Moayib
JNEeUCTBUTEIBLHOTO YKCia U €ro cBoicTBa. [IpubinvkéHHBIE BBIYMCICHUS, TTPAaBUIIA
OKPYTJICHUS], TPUKHUJIKA U OLICHKA PE3YJIbTAaTa BIYMCICHUMN.

Crenienb ¢ 1enbiM nokazaresnem. bunom HerloToHa. Hcnonb3oBaHue
noaxojsien (opMbl 3alUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a71a4 ¥ MPEJICTaBICHUS JAHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIIEHH B €T0 CBOMCTRA.

CrerneHb C pallMOHAJbHBIM [OKa3aTelieM M €€ CBOMCTBA, CTENEHb C
JICMCTBUTEIBbHBIM MOKA3aTEJICM.

Jlorapudgm uyucna. CpoiictBa norapudma. JlecsaTuUHbie W HaTypaJlbHBIC
jorapuMsl.

CuHyc, KOCHMHYC, TaHT€HC, KOTAaHT'€HC YHCIJIOBOIO aprymMeHTa. ApPKCHHYC,
APKKOCHHYC M apKTaHTE€HC YMCIIOBOTO apryMEHTa.

YpaBHeHHus] 1 HEPABEHCTBA

ToxnmecTBa W TOXIASCTBEHHBIE MpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb
ypaBHEHHUs. PaBHOCWIbHBIE YpaBHEHUSI W ypaBHEHHS-CIenCTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRBA.

OCHOBHBIC METOJIbI PEIICHHS IEIbIX U APOOHO-PAIMOHATBHBIX YPAaBHCHHUHN U
HEPaBEHCTB. MHOrO4YICHbl OT OJHOW IEpeMEeHHOW. JleneHne MHorowieHa Ha
MHOIO4YJI€EH C ocTtatkoM. Teopema be3y. MHorouwieHsl ¢  LEIbIMU
korpdunrenramu. Teopema Buera.

[IpeoOGpa3zoBaHus YMCIOBBIX BRIPAKEHUM, COAEPIKAIIMX CTETICHU U KOPHHU.

Hppaunonanbabie YpPaBHCHMUS. OCHOBHbBIC METO/IbI pelieHus
VMppalUOHAIBHBIX YPAaBHCHUMN.

[Toka3zarenbHbie ypaBHEHUsA. OCHOBHBIE METOJbI PEHICHUS MOKA3aTEIbHBIX

YPaBHCHUU.
[IpeobpazoBanme BeIpaXEHUH, COAEPKAITUX JIOTapU(DMBI.
Jlorapupmuueckue ypaBHEHHUSI. OcHOBHBIC METOTbI perIeHus

Jorapu(MUYECKUX YpaBHEHHI.
OcHOBHBIE TPUTOHOMETPUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN. PellIeHre TPUroHOMETpUYECKUX YPAaBHEHUM.



Pemenne cucrem JIMHENMHBIX YpaBHEHMH. Marpuia CUCTEMbl JIMHEWMHBIX
ypaBHeHu. OnpeaenuTens MaTpulbl 2X2, €ro TeOMETPUYECKUH CMBICT H
CBONCTBA, BBIUYMCIICHUE €T0 3HAYEHUS, TPUMEHEHHUE OINPEACIUTENS IS PEIICHUS
CUCTEMBbl JIMHEMHBIX YypaBHEHUHW. PelleHne NpUKIAIHBIX 3a7a4 C IOMOIIbIO
CHCTEMBI JIMHEMHBIX ypaBHeHuW. lccienoBaHue IIOCTPOEHHOW MOJEINA C
IIOMOIIBIO MAaTPHUI] U ONPEIEITUTEIIEH.

[TocTpoeHne MaTeMaTUUECKUX MOJEJIENW PEATbHOM CUTYAlMH C ITOMOIIBIO
YPaBHEHUW U HEPABEHCTB. lIpuMeHEHHE ypaBHEHHII U HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajad M3 pa3jIMuHbIX 00JlacTeil HAyKH U peasibHOM
AKU3HH.

DOyHKUMH U Tpaduku

OyHKIMA, cnocoObl 3amaHusi (QyHKIMU. B3auMHO o0OpaTHBIE (QYHKITUH.
Komnozumus Qynkumit. 'paduk ¢GyHKuu. DieMeHTapHble NTpeoOpa3oBaHus
rpa@uKoB QyHKIMIA.

OO6nactb ompeneneHuss U MHOXKECTBO 3HaueHuUd (yHkumuu. Hymu QyHkium.
[TpomexxyTku 3HaKomnoctosiHcTBa. YETHBIE U HeuéTHbIe PyHKkIMK. [lepuonnueckue
¢yskuuu. IIpoMexyTku MOHOTOHHOCTH (PYHKUMH. MaKCUMyMbl U MUHHMYMBI
dbynkiuu. Haubonbiiee 1 HauMeHbllee 3HaueHus (PYHKIIMU Ha TPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHas W ApOOHO-TMHEWHAass (PYHKIUU. DJIEeMEHTapHOE
UCCIIEJIOBAaHUE U TIOCTPOEHUE UX I'PaUKOB.

CreneHHas pyHKIMS C HATypaJbHBIM U LEbIM MoKa3areneM. E€ cBoiicTBa u
rpadguk. CBoiicTBa U rpaduK KOpHS N-OW CTENeHH Kak (YyHKIMH OOpaTHOU
CTEIIEHU C HaTYpaJbHBIM I10KA3aTEIEM.

[TokazaTenpHas u jorapupmuueckas (yHKIMH, UX CBOWCTBA U Tpadukwy.
Hcnonb3oBanue rpadukoB pyHKUIUN I pelIeHUs] ypaBHEHUI.

TpuronoMmerpuueckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIHIA YUCITIOBOTO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCHMOCTH B pEAIBHBIX IPOLECCAX U SBICHUSAX.
['paduiku peanbHBIX 3aBUCUMOCTEN.

Havana MmaTeMaTH4eCKOro aHaImu3a

[TocnenoBarenbHOCTH, CIOCOOBI 3alaHus TOCJIEAOBaTeNIbHOCTEH. MeTtos
MaTEeMaTU4EeCKON VHYKIIUH. MOHOTOHHBIE U OrpaHUYECHHbIE
NIOCJEA0BATENBHOCTH. VICTOpHS BO3HMKHOBEHMS MAaT€MAaTHYECKOIO aHAIN3a Kak
aHaian3a OECKOHEYHO MaJIbIX.

Apudmernueckast U reoMeTpuueckas mnporpeccuu. beckoneuHo yObIBaromiast
reomerpuyeckas nporpeccusi. Cymma O€CKOHEUHO YyOBIBAIOUIEH reoOMEeTpUYECKOU
porpeccuy. JIMHEWHBIM U 3KCIIOHEHIMANBHBIN pocT. Yucno e. Popmyia CI0KHBIX
npoueHToB. Mcnosib30BaHWE TPOTPECCUH IS PEIICHUS peajbHbIX 3a1ad
MPUKIIAIHOTO XapaKTepa.



HemnpepoiBHble GyHKIIMM W WX CBOWCTBA. TOYKHM paspbiBa. ACHMITOTHI
rpadgukoB ¢yHkuuid. CBoiicTBa ()yHKUMI HEOpEepbIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHUS HEpaBeHCTB. l[IprMeHeHne CBOWCTB HEMPEPBIBHBIX
(GYHKIMI 15 perenus 3a1a4.

[lepBas u BrOpast npou3BoAHble GyHKIMU. OnpeneneHue, reoMeTpUUECKUi 1
(u3nYecKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTeabHOM K rpaduKy QpyHKIUY.

[IpousBognbpie  snemMeHTapHbIX  QyHKuuid.  [IpousBoagHass ~ CyMMbl,
IPOU3BENICHUS, YACTHOTO U KOMITO3UIIMH (PYHKIIUH.

MHoKecTBa M JIOTHKA

MHoOXecTBO, omepanuuyd HaJ MHOXKECTBAMU M HUX CBOMCTBA. [luarpaMmel
Olinepa—Benna. IIpuMeHeHHE TEOPETHMKO-MHOKECTBEHHOIO — amnmapara s
ONMCAaHUs PEANBHBIX IPOLECCOB M SABJICHUM, NPHU PELICHUH 3a4a4 U3 JIPYTHUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEMaTHYECKOrO OOBEKTa, CIIEACTBUE,
JI0Ka3aTEIbCTBO, PABHOCHUIIBHBIE YPABHEHMUS.

11 KIJACC

Yuciaa v BLIYUCTCHUS

Harypanehbie u nensie uncina. [I[pumeHeHrne Npu3HAKOB JIEMMOCTU LEIbIX
gucen, HauOonpmmid obmui nenmurens (ganee — HOJl) m HamMmeHswinee oOiiee
kpatHoe (nanee — HOK), octaTkoB o monynto, anropurmMa EBkiuaa ais pereHus
3a/1a4 B LIEJIBIX YHCIIAX.

KommnekcHbie umncna. AnreOpandeckass U TPUTOHOMETpUYECKas (HOPMBI
3aMUCH KOMIUIEKCHOTO dYHCia. Apu(METHUECKHe OIepanud ¢ KOMITICKCHBIMU
yucinamu. M3o00pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu N-oii creneHrn U3 KOMILUIEKCHOTO yucna. [IpumeHeHue
KOMITJIEKCHBIX YHCEN IS PeIIeHUs] PU3NUECKUX U TEOMETPHUUECKUX 3a7ad.

YpaBHeHus 1 HEpaBeHCTBA

Cucrema M COBOKYIHOCTb YPAaBHEHHW W HEpPaBEHCTB. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op  KOpHEW  TPUTOHOMETPHUYECKUX  YpPaBHEHHH C  MOMOIIBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH. PerieHne TpuroHoMeTpuuecKux HEpaBeHCTB.

OCHOBHBIE METOJIbI  PEIICHHUS TOKa3aTeIbHbIX H  JOTapUPMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPALMOHATILHBIX HEPABEHCTB.

OCHOBHBIE METO/Bl PEUIEHUS CHUCTEM M COBOKYIHOCTEW palrOHaJIbHBIX,
UppaIMoHaIbHBIX, TOKA3aTEIbHBIX U JIOTApU(OMHUUIECKUX YPABHEHUM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.



[IpumeHeHue  ypaBHEHUMM, CHUCTEM UM HEPABEHCTB K  PELICHUIO
MaTEMaTUYECKUX 33Jad M 3aJad W3 Pa3Iu4HbIX 00JlacTell HAyKHM W peajbHOU
KU3HU, UHTEPIPETALMS MOTYyUYEHHBIX PE3YIbTaTOB.

DOyHKUMH U rpapuxn

I'padux xommoszuruu Qyskiuii. ['eomerpudeckue oOpa3bl ypaBHEHHH U
HEPaBEHCTB Ha KOOPJIMHATHOM TUIOCKOCTH.

Tpuronomerpruueckue QPyHKIIMU, UX CBOMCTBA U TpadUKu.

I'paduueckue Meroawl perieHus ypaBHEHH W HepaBeHCTB. [paduueckue
METO/IbI PELICHU 3a/1a4 C TapaMeTPaMHU.

Ucnonb3oBanue rpadukoB GYHKIUN JJIs HCCIEIOBAHUS MPOIECCOB M
3aBUCUMOCTEHN, KOTOpbI€ BO3HMKAIOT IMPHU PEIIEHUU 3aJlady U3 JAPYTUX yueOHBIX
IIPEIMETOB U PEAIBHOMN KU3HMU.

Havana mareMaTH4ecKOro aHaIu3a

[IpuMeHeHrne MPOU3BOJHON K MCCIEAOBAHUIO (DYHKIMIA Ha MOHOTOHHOCThH U
sKcTpeMyMbl.  Haxoxnenue  HauOoJbIIero M HAMMEHBIIEro  3HAYEHUM
HEeMpepbIBHON (hYHKIIMU HA OTPE3KE.

[IpuMeHeHre NpPOM3BOAHOM Il HAXO0XJIEHUS HAWIy4yllero peuneHus B
NPUKIAIHBIX 3a/adax, Uil ONpPENENICHHS CKOPOCTM M YCKOPEHHMS IIpoliecca,
3a1aHHOTO (POPMYJIOM MK TpadUKOM.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO TepBooOpa3HbIX. [lepBooOpa3Hbie
aneMeHTapHbIX QyHKUMA. [IpaBuia HaxoX1eHUs TEpBOOOPA3HBIX.

Wnrerpan. ['eomerprueckuii CMBICII UHTErpaia. Brruncnenue
onpenenéHHoro uHterpaia mno ¢popmysie Herorona-Jleitbuuiia.

[Ipumenenne uHTErpana AJig HaXOXKJEHUS IUIOMIaJed IUIOCKUX (uryp u
00BEMOB r€OMETPUUYECKHUX TEIL.

[Ipumepsl pemenuit auddepeHunanbHbIX ypaBHEHUH. MareMaTtuyeckoe
MOJICTMPOBAHUE pEANbHBIX TMPOLECCOB C TOMOIIBI0  AuddepeHIInaTbHBIX
YPaBHEHUM.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMHPOBAHHOCTh IPAKIAHCKON MO3UIIMK 00yUYaOIIEerocs Kak akKTUBHOTO H
OTBETCTBEHHOI'O  4JI€HAa  POCCHMCKOro  00IlecTBa,  MPEACTaBIEHHUE O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBICHUI,
IpoLenyp TpakIaHCKOro oOmiectBa (BBIOOPHI, OMPOCHl U JIPYroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COLMAJIbHBIMA HWHCTUTYTAMU B COOTBETCTBHM C HX
GYHKIUSIMU 1 HA3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hOpMHPOBAHHOCTh POCCUNUCKON TPAXKITAHCKON HIEHTUYHOCTH, YBOKECHHS K
MPOLUIOMY M HACTOSIIIEMY POCCHMCKOW MAaTEMAaTUKH, HEHHOCTHOE OTHOUIEHHE K
JOCTHKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMAaTUYECKON IIKOJIbI,
UCIIOJIb30BAHUE ATUX JOCTHXKEHMH B JPYTHX HayKax, TEXHOJOTHsX, cdepax
SKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS :

OCO3HaHHUE AYXOBHBIX LIEHHOCTEH POCCUICKOro Hapoaa, cpOpMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IOBEIECHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUM HAyKu U JEATEIbHOCTbIO YYEHOr0, OCO3HAHUE
JUYHOTO BKJIa/1a B TOCTPOCHUE YCTOMYMUBOTO OYIyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAas 3CTETHUKY MaTEMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/a4, PEUICHHUH, pacCy ICHHUI, BOCPUUMYNBOCTD
K MAaT€MaTUYECKHUM aCIIE€KTaM Pa3JInYHbIX BUJOB UCKYCCTBA;

5) puzuvYecKoro BOCIUTAHUSA:

c(OpPMHPOBAHHOCTh YMEHHUS TMPUMEHATh MAaTeMAaTHMYeCKUE 3HaHUSA B
MHTEpecax 3/10pOBOro U 0e30MacHoro oopasa KU3HHU, OTBETCTBEHHOE OTHOILLEHUE K
CBOEMY 37I0pOBbIO (30pOBOE MUTAaHUE, COATAaHCUPOBAHHBIA PEXKUM 3aHATUU U
OTIIbIXa, peryJisipHas (pusmyeckas aKTUBHOCTH), (PM3MUECKOE COBEPLICHCTBOBAHUE
[P 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIUTAHMSI:

TOTOBHOCTh K TpPYAY, OCO3HaHHWE IICHHOCTH TPYAOIIOOUsS, HHTEpEC K
pasnuyHbiM  cpepaM  NPOPECCUOHAIBHOM  JEATENBHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccun u peaqu30BBIBAaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oOBaHHUIO U
caM000Opa30BaHUIO Ha TMPOTHKCHHH BCEUW JKM3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUYECKHUX 33]1a4 MaTEMaTHICCKON HAIPaBICHHOCTH;

7) 3K0JI0THYECKOI0 BOCITHTAHUS:

c(hOPMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIbTYphl, ITIOHHUMAaHHE BIIMSHUS
COIMATPHO-PKOHOMHYECKHX TPOIIECCOB Ha COCTOSIHHE MPHUPOJTHONW M COIMATBHON
Cpelbl, OCO3HAHUE TII00ATBHOTO XapaKTepa SKOJIOTHUSCKUX MPOOJIeM, OPUCHTAITUS
HAa TPUMCHCHHE MaTEeMaTHYeCKUX 3HAHWUW IS pelIeHus 3agad B 00JacTu
OKpYy’Karolield cpenapl, IUIAHUPOBAHHE IIOCTYIKOB M OICHKH HMX BO3MOXKHBIX
TIOCJICJICTBUM ISl OKPYKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKd W  OONIECTBEHHOW  MPAKTUKH, [MOHUMaHUE
MaTEMaTUYECKOH HayKh Kak cdepbl UYeIOBEUYECKOW MESITCIBHOCTH, ITAloB €€
pPa3BUTHS W 3HAYMMOCTH IS Pa3BUTHS IIUBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTEeMaTHKH W MaTEeMaTH4YeCKOH KYJIbTYpOH Kak CPEJACTBOM IIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIISITh TPOCKTHYI0 M HCCIEIOBATEIBCKYIO JACSITEIBHOCTD
WHIUBUIYJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHBbIC YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA

ba3oBble jjornyeckue 1eicTBUs:

BBISIBJISITh M XAPAaKTEPHU30BaTh CYLIECTBEHHBIE NPU3HAKA MaTEMaTHYECKUX
OOBEKTOB, TMOHSTHUHA, OTHOLICHUH MEXIYy MOHATHAMH, (OPMYIUPOBATH
onpeereHus] MOHIATHI, yCTaHABIMBATh CYLECTBEHHBIN MPU3HAK KJIacCU(UKaALUY,
OCHOBaHMS J11 0000IICHHS U CPABHEHM S, KPUTEPUU TPOBOJIMMOTO aHAJIM3a;

BOCIIpUHUMATh,  (OpPMYyJIHUpPOBaTh U  NpeoOpa3oBbIBaTh  CYXKJICHUS:
YTBEPAMUTEIbHBIE U OTPULATENbHBIC, EAMHUYHbBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIOCHUSIX U YTBEPXKACHUSX, MpEIaraTh KpPUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JieNaTh BBIBOJABI C MCIOJb30BAaHUEM 3aKOHOB JIOTHUKH, JE€IyKTUBHBIX U
UHYKTUBHBIX YMO3aKJIIOUEHHM, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOATENIBHO JOKA3aTeJIbCTBA MAaTEMATUUECKUX YTBEPKICHUN
(mpsiMBIE U OT MMPOTUBHOTI'0), BBICTPAWBaTh apryMEHTALMIO, IPUBOJUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BBIOMpATh CMoco0 pelieHus y4yeOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BapUAHTOB  pELICHMs, BbIOMpaTh Hauboiee MNOAXOJAIMH C  ydé€roMm
CaMOCTOATENIbHO BBIIEJIEHHBIX KPUTEPHUEB).



ba3oBrble ucciaenoBarejbCcKkie AelCTBHUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA MHCTPYMEHT IMO3HAHUS,
GopMynMpoBaTh  BOIPOCHl,  (PUKCHpPYIOLUIME  MPOTUBOpEuYMe,  MOpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOe, (OpMUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO [TO3ULINI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA 3KCIEPUMEHT, UCCIIEA0BAHHE
[0 YCTaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOro 00beKTa, SBJICHUS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBJICHUSIMHU, TTPOLIECCAMU;

CaMOCTOATENLHO (OPMYIUPOBATh OOOOIIECHUS W BBIBOJABI 1O pe3yibTaTam
OPOBENEHHOIO  HAOJIONEHUS, MCCIENOBAaHUS, OLEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE MpOLECCa, a TAaKKE BbIIBUTATh
IPEANOJIOKEHNS O €r0 PA3BUTUU B HOBBIX YCJIOBHSIX.

Pabora ¢ unpopmanmei:

BBISIBIIAITh Je(UUUTHI MHPOPMALIUY, JAHHBIX, HEOOXOJUMBIX JJiI OTBETa Ha
BOIIPOC U JUIsI pEIICHUS 3a]1a4H;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB Pa3INYHbIX TUIIOB, aHAJIU3UPOBATh,
CUCTEMAaTU3UPOBATh M HUHTEPHPETUPOBATH HMHPOPMALMIO DPA3IUYHBIX BUIOB U
dbopM mpeacTaBICHUS;

CTPYKTYpUPOBaTh HHGOPMAIIMIO, TPEJCTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATh Tpadruyecky;

OLICHUBATh HaAEKHOCTD uH(popMau o CaMOCTOSITENIHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHbBIE YHHBepCcaJbHbIe YUeOHbIE TelCTBUA

Oo0menue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYKJIECHHUS B COOTBETCTBHH C YCIOBUSAMH U
HEeIIMU OOIIEHUs, SICHO, TOYHO, IPAMOTHO BBIPaXXaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX W MHUCBMEHHBIX TEKCTaX, JIaBaTh IOSICHCHHUS IO XOJy pCEUICHHUS 3a/ayH,
KOMMEHTHUPOBATH MIOJYUYECHHBIN PE3YJIbTAT;

B XOJIe OOCYXKIICHHUS 3a/JaBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAEMOUW TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aJa4i, BBICKAa3bIBaThb HWACH, HAILCJICHHBIC Ha IIOHUCK
peuICHuA, COIIOCTABJIATH CBOM CYXIACHHUA C CYXXKIACHUAMU JPYIUX YYACTHHKOB
ayajora, oOHapyKHUBaTh Pa3lIMude M CXOJCTBO IO3MIIMH, B KOPPEKTHOH (opme
(GbopMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAXKCHUS;

HpG}ICTaBHHTB pCSYJ'IBTaTBI pemeHm{ 3aaa4u, C—)KCHepI/IMeHTa, HCCJICA0BaHNs],
IPOEKTa, CaMOCTOSITEIbHO BBIOMpAaTh (OpMAT BBICTYIUICHHS C Y4YETOM 3ajia4y
IIPE3EHTAIN U OCOOEHHOCTEH ayIUTOPHUH.

PerJIHTI/IBHLIe YHuBEpCaJdbHbIC yqeﬁnble I[eﬁCTBHﬂ



Camoopranusanus:

COCTaBJIAThH IJIaH, aJITOPUTM PEUICHUS 3a7a4M, BEIOUPATh CIIOCOO PEIICHHUS C
y4ETOM MMEIOIINXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PELIEHUH ¢ Y4ETOM HOBOU MH(OPMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbI NHTEJJICKT:

BJIQJIETh  HABbIKAMU  TIO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIIaeMbIX JACHCTBUI W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTAaTOB, BIAJETh
croco0aMy CaMOTPOBEPKH, CAMOKOHTPOJS Mpollecca M pe3yjbTaTa perieHus
MaTeMaTHUYEeCKOM 3aJ1auM;

NpeABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPH PEIICHUU 3a/Ja4H,
BHOCUTH KOPPEKTHUBBI B JI€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJIEHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa LEIU U YCIOBUSIM, OOBSICHATh IPUUUHBI
JOCTUKEHUS WIM HEJOCTHKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OLIUOKY,
JaBaTh OIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eATEIbHOCTD:

MOHUMATh M KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW U WHIUBUIYATIbHOU
paboThl MpU pelIeHHH Y4YeOHbIX 3ajlady, NPUHUMATH I€Jb COBMECTHOM
NeSATEIbHOCTH, TJIAHUPOBATh OPraHM3AIMI0 COBMECTHOM pabOThI, pacmpenessiTh
BUIIbI paboOT, JIOrOBapWBaThCs, OOCYXJaTh TMPOIECC W Pe3yJbTaT paboOTHl,
0000maTh MHEHHUS HECKOIBKHX JTIO/ICH;

y4acTBOBaTh B TPynmnoBbIX (opmax paboThl (0OCyx AeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» ¥ HHBIE), BBIIIOJHITH CBOIK YacTh pabOThl U
KOOPAVUHUPOBATh CBOU JCHCTBHUS C JPYTMMH YJIEHAMH KOMAaH/bl, OLEHHUBAaTh
KauyeCcTBO CBOETO BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSI.

INPEJMETHBIE PE3YJ/IBTATDBI

K xonmy o6yuenuss B 10 kiacce oOydaronuics MOIYYUT CIEAYIOIINE
IpEeMETHBIC PE3yJIbTAThl MO OTACIBbHBIM TeMaM pabodeil MmporpaMMbl y4eOHOTO
Kypca «Anrebpa u Hayajia MAaTEMaTHYECKOTO aHaTN3ay:

Yuciia v BBIYUCTICHUSA

CBOOOJHO OIEpUPOBATH MOHATHUSIMH: paAIlMOHAIBLHOE YHCIO, OECKOHEUYHas
nepuoMyeckas JapoOb, TPOILEHTHI, HPPAIMOHAIBLHOE YHCI0, MHOXECTBA
paLMOHATIBHBIX U IEUCTBUTEIBHBIX YUCET, MOAYJb JEHCTBUTEIIBHOTO YUCIIA;

IPUMEHSATh JIpoOM ¥ TPOILEHTHI ISl PEIICHUS NPUKIAJHBIX 337ad U3
PA3JIUYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BBIYUCICHUS, TTPABUJIa OKPYTICHUS, IPUKUJIKY U
OLICHKY PE3yJIbTaTa BbIYUCIICHUN;



CBOOOJHO ONEpPUPOBATh IOHATHEM: CTCINEHb C IEJIbIM IIOKa3aTelieM,
UCIIOJIB30BaTh MOJAXOASIIYI0 (POpMY 3anucu AEHCTBUTENBHBIX YUCEIT JIs PEIICHUS
MPAKTUYECKUX 3a7a4 U MPEICTABICHUS JaHHBIX;

CBOOOJHO OIEpUpPOBATh MOHATHEM: apU(PMETHUYECKUN KOPEHb HaTypalbHOM
CTCIICHHU,;

CBOOO/IHO OTNEpUPOBATH MOHATUEM: CTEIIEHb C PAIIMOHAIBHBIM MTOKa3aTeNIeM;

CBOOOJHO OIEpUPOBATH TMOHATHUSMM: JIOrapudM UHCIIa, JOCCATUYHBIC WU
HaTypaJbHBIC JIOTapU(PMBI;

CBOOOJHO ONEPUPOBATh MOHATHUSIMH: CHHYC, KOCHHYC, TaHT€HC, KOTAaHTCHC
YHUCJIOBOTO apryMEHTa;

ONEepUPOBATH MOHATUSIMU: aPKCUHYC, apPKKOCHHYC U ApPKTAHT€HC YHMCIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO OTNEpPUPOBATH MOHSATUSIMHU: TOXKIECTBO, YpaBHEHHUE, HEPABEHCTRBO,
PaBHOCUJIBHBIE YPABHEHUS U YPABHEHUS-CIIEICTBUSA, PABHOCUJIBHBIE HEPABEHCTBA,;

NPUMCHATh pa3IMuHble METOAbl PCEIICHHUS pallMOHAIBHBIX M JPOOHO-
pallMOHANIbHBIX YPABHEHUW, NPUMEHSATH METOJ HHTEPBAJIOB U1 PEUICHUS
HEPABEHCTB;

CBOOOJHO OIEpUPOBATHh IMOHITHSAMU: MHOTOUYIEH OT OJIHOH IePEeMEHHOM,
MHOTOYJIEH C IeIbIMH Kod(pduiMeHTaMd, KOPHH MHOTOWICHA, IPHUMEHSThH
JEJICHUE MHOTOWICHAa HA MHOTOYJIEH C OCTaTKOM, TeopeMmy be3y u teopemy Buera
IJIs1 pELLICHUS 3a/1aY;

CBOOOJHO OIEPUPOBATh IMOHATUSIMHU: CHCTEMa JIMHEWHBIX YpaBHCHHM,
MaTpuIla, ONpEeACTUTeNIb MaTpPUIl 2 X 2 W €ero TreOMETPUUYECKUN CMBICI,
WCIOJIB30BaTh CBOMCTBA OMpEAEHUTENs 2 X 2 ISl BBIYMCICHHUS €r0 3HA4YCHUs,
MPUMEHATh ONPEACIUTENIN JJisi PEUIEHHUST CHCTEMbl JIMHEHHBIX YpaBHEHUU,
MOJICTTUPOBATh PEaJbHbIC CUTYAllUH C TTOMOIIBIO0 CUCTEMBI JIMHEUHBIX YPaBHEHMUI,
HCCJIEI0BaTh MOCTPOCHHBICE MOJEIW C IIOMOIIBKD MAaTpHUIl W ONPEACIUTENEH,
WHTEPIPETUPOBATH MOITYUYECHHBIN PE3YJIbTAT;

UCIIOJB30BaTh CBOMCTBA JIGUCTBUUA C KOPHSAMH [UJIs TIpeoOpa3oBaHUS
BBIPAKECHU U,

BBITIOJIHATH MPE00Pa30BaHMS YUCIOBBIX BBIPAKEHUM, COASPKAIIUX CTETICHHU C
palMOHAIbHBIM MTOKA3ATEIEM;

HCITOJIb30BaTh CBOMCTBaA jorapudmoB JUTSt npeoOpa3oBaHus
J0rapu(PMUUIECKUX BBIPAKCHHM;

CBOOOJHO OMEPUPOBATh MOHSATUAMH: HPPALUOHAIIbHBIC, TOKa3aTEIbHbIE U
Jorapu@MuyecKre ypaBHEHUsI, HAXOJUTh UX PELICHUS C TTOMOIIbIO PABHOCHJIBHBIX
MEePEXO0JI0B WIIM OCYILECTBIISAS TPOBEPKY KOPHEH;



IPUMEHSTh OCHOBHBIE TPUTOHOMETpUUYECKUE POPMYJIIBI JUIsl TPEOOpPa30BaAHUS
TPUTOHOMETPHUECKHUX BBIPAXKECHHUI;

CBOOOJTHO OIEpPUPOBATh TIOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATh  HeoOXoaumble  (HOPMYJBI  JIJIi  PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJIENIMPOBAaTh peajbHblE CUTyallMM Ha $3bIKe anreOpbl, COCTABIATH
BBIPAKEHHUSI, YpaBHEHHS, HEPAaBEHCTBA IO YCJIOBUIO 3a/Jaud, HCCIEA0BaTh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM almapara ajireopsl.

DOYyHKIUHN U TPAPUKU:

CBOOOJHO OMEpUPOBATh MOHATUAMU: (PYHKIMUS, CIOCOOBI 3ajaHusl (PYHKIMH,
B3aUMHO OOpaTHble (QYHKUIUM, Kommo3uuus GyHKOuM, rpaduk GyHKINH,
BBITIOJIHATH dJIEMEHTapHbBIC TTpeoOpa3zoBaHus rpaduKoB PyHKITHIA;

CBOOOJHO OIEpUPOBATh MOHATHSAMHU: 00JIACTH ONPENEIECHUS U MHOXKECTBO
3Ha4YeHUH PYHKIMU, HYJIU QYHKUNN, TPOMEKYTKH 3HAKOIOCTOSHCTBA,

CBOOOJTHO OMNEpUPOBATH MOHATUAMU: YETHBIE M HEUYETHBIE (PYHKIUH,
nepuoMyecKkue PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIMH, HauOOJblIEE M HAUMEHbLIEe 3HaueHHe (YHKIHH Ha
IPOMEKYTKE;

CBOOOJIHO ONEpPUPOBAThH MOHATHAMU: CTENEHHAs (QYHKIMS C HATYypajIbHBIM U
LEeJNbIM [OKa3zareiaeM, rpapuk CTENEeHHOW (QYHKIMM C HATypaJbHBIM U LIEJbIM
nokasareyieM, rpauk KOpHs N-Oi CTENeHH KakK (PyHKIHH OOpaTHOW CTENEHH C
HATypaJbHBIM MOKa3aTeJeM;

ONEepUPOBaTh MOHATUSMU: JIMHEHHAs, KBaJpaTU4HAs U JIpOOHO-TMHEHHAs
(YHKIIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHUE UX TPA(PUKOB;

CcBOOOZHO OIEpUpOBaTh MOHATUSMH: IOKa3aTelbHas M Jjorapudmuueckas
(GyHKUMH, UX CBOMCTBA U rpaduKH, MCHOJIB30BATh MX TpapUKUA [Js PEIICHHS
YPaBHCHUI;

CBOOOJHO ONEPUPOBATH MOHATHUSAMHU: TPUTOHOMETPUYECKASI OKPY’KHOCTD,
onpeielIeHue TPUTOHOMETPUUYECKUX (PYHKLIMIA YUCIOBOIO apIyMEHTa;

UCIONIb30BaTh rpaduku (YHKIMA JJIS  MCCIENOBAaHUS TIPOLECCOB U
3aBUCUMOCTEHN MpHU pEelIeHUH 3aJa4d U3 JIPYTruX y4eOHBIX MPEIMETOB M pealbHOU
KHU3HU, BBIpaXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXKIy BETUYNHAMU;

Havayia MaTeMaTH4eCKOro aHaJIm3a:

CBOOOJITHO ONEPUPOBATH MOHATUSMHU: apuPMETHUYECKass U TeoMeTpuuecKas
nmporpeccusi, 0eCKOHEYHO YOBIBAIOIIAsl T€OMETpUUECKas MPOTrPeccus, IMHEHHBIN U
AKCIIOHEHLIUAIBHBIN pOCT, (hOpMyJa CIOXKHBIX MPOLEHTOB, UMETh MPEICTABICHUE
0 KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUM ISl pPEUICHUs pealbHBIX 3aJad MPUKIATHOTO
XapakTepa;



cBOOOHO OMEPUPOBATH MOHITUSIMU: TOCIIEI0BATEIbHOCTD, CIIOCOOBI 3a/1aHuUs
IIOCJIEA0BATENBHOCTEN, MOHOTOHHBIE M OIPAHUYEHHBIE IOCIEA0BATEIbHOCTH,
NIOHUMATh OCHOBBI 3apOXKIEHUsS MAaTEMAaTHYECKOrO0 aHajau3a KaK aHaln3a
OECKOHEUHO MaJlblX;

CBOOOZIHO OIEpPUPOBaTh MOHATUSIMU: HENPEPbIBHbIE (PYHKIMH, TOUYKU
pa3psbiBa rpaduka GyHKIUH, aCUMIITOTHI Ipadrka QyHKINH;

CBOOOJHO OIEepUpOBaTh MOHATHEM: (YHKLHMS, HENpepblBHas Ha OTPE3KeE,
IPUMEHSTh CBOMCTBA HENIPEPHIBHBIX (DYHKIIMH JIJIs pelIeHus 3a/1ay;

CBOOOZHO OINEpPUPOBaTH TMOHATUSAMHU: TiEepBasi U BTOpas MPOU3BOJIHBIC
¢yHKUMH, KacaTelbHas K rpaduKy QyHKIUY;

BBIYHCIIATH [IPOU3BOAHBIE CYMMBI, IIPOU3BEACHUS, YACTHOTO ¥ KOMIIO3HMIIUU
ABYX (DYHKIUI, 3HATh MPOU3BOJIHBIEC AIIEMEHTAPHBIX (PYHKLIUT;

UCIOJIb30BaTh T€OMETPUYECKHA M (DU3MUECKHl CMBICA MPOWU3BOJHONU IS
peleHuns 3a1ay.

MHoKecTBAa H JIOTHKA:

CBOOOZHO  ONEpPUPOBAaTH  TMOHATUSMHU: MHOXKECTBO, ONEpalUU  Haj
MHOXECTBaMU;

UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aIlapart JJisl ONMCAaHUs PEaIbHbBIX
IPOLIECCOB U SIBJICHUM, IPU PELIEHNUH 3a]a4 U3 IPYTHX y4eOHBIX IPEAMETOB;

CcBOOOZHO OIEpPUPOBATh MOHATUSMU: OIpeAeNieHHe, TeopeMma, ypaBHEHHe-
CJIE/ICTBHE, CBOMCTBO MAaTEMATUYECKOI0 OOBEKTA, 10KA3aTEIBCTBO, PABHOCHIIBHBIE
YPaBHEHUS U HEPABEHCTBA.

K konmy oOyuenus B 11 kjacce oOydaromuiicss TMOJYYUT CIEAYIOIINE
IpeIMEeTHbIE Pe3yJIbTaThl MO OTIENbHBIM TeMaM pabodel MmporpaMMbl y4eOHOTO
Kypca «Anredpa u Hayajla MAaTEMaTHYECKOIO aHATTU3 !

Yucia 1 BHIYMCIICHUSA:

CBOOOZHO OMNEepUpOBaTh TMOHATUSAMHU: HATypajJbHOE M II€JI0E YHUCIIO,
MHOECTBA HATypaJbHbIX M LEJBIX YUCEJ, MCIOIb30BaTh NPU3HAKU JIEIUMOCTH
nensix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen Uil peleHus 3a1ay, IPUMEHATh
anroput™m EBknnaa;

CBOOOZHO OIEpUpOBaTh IOHATHEM OCTaTka [0 MOMYJIO, 3aliChIBaTh
HATypaJIbHBIE YHCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUHCIICHHUS;

CBOOOJTHO ONEPUPOBATH MOHATUSIMH: KOMIUIEKCHOE YHCIO W MHOMXECTBO
KOMIUIEKCHBIX YHCEJI, MPEACTABIATh KOMIUIEKCHBIE YUCIIA B aNreOpanyeckon u
TPUTOHOMETPUUECKON (hopme, BBIMOJIHATH apu(METUUYECKHE ONepaluyl ¢ HUMU U
U300pakaTh Ha KOOPJIMHATHOMN MIIOCKOCTH.

YpaBHeHUsS U HEPABEHCTBA:



CBOOOJTHO OMEPHPOBATH TOHSTHSIMHU: HPPAIIMOHAIBHBIC, MOKa3aTeIbHBIC |
jJorapu@mMuyecKkue HEpPaBEHCTBA, HAXOJAUTh UX PEUIEHUS C  [OMOUIBIO
PaBHOCWJIBHBIX MEPEXOJIOB;

OCYHIECTBJISITh OTOOpP KOpPHEH TpH PpEIIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OMEPUPOBATh TMOHITHUEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HEOOXOJIMMBbIE  (QOPMYJbl  JJIsI  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTMEPUPOBATH MOHATUSAMU: CUCTEMA U COBOKYITHOCTh YpPaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIC/ICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYIIHOCTEUW PAllMOHAJIbHBIX, UPPALMOHAIBHBIX, [TI0KA3aTEIbHBIX U
norapuMUYECKUX YPaBHEHUI 1 HEPABEHCTB;

peuiarb palMOHAIbHEIE, VppalUOHAIbHEIE, MIOKA3aTENbHBIE,
jJorapu@mMuyeckue W  TPUTOHOMETPUYUECKHME YpPaBHEHHSI U  HEPABEHCTBA,
coep Kallye MOAYJIA U [IapaMeTpBbl;

MPUMEHSTH TpaduuecKre METOIbI A PEIICHUs] YPaBHEHUN M HEPAaBEHCTB, a
TaKKe 3a]1a4d ¢ NapaMeTpaMy;

MOJENUPOBATh pEaJbHbIE CHUTyallMM Ha S3bIKE aireOpbl, COCTaBIATH
BBIPQ)KCHUSI, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI II0 YCIOBHUIO 3aJayH,
UCCJIEIOBAaTh TOCTPOCHHBIE MOJIENN C HCIOJIb30BAHUEM alllapara ajireopsl,
VHTEPOPETUPOBATH MOTYUYEHHBIN PE3YJIbTAT.

DYyHKIUHN U TPaPUKU:

CTPOUTHh TpaduKu KOMMO3UIUMU (PYHKIHUNA C TOMOIIBIO 3IIEMEHTAPHOTO
UCCJICIOBAHUS U CBOWCTB KOMITO3UITNU JABYX (DYHKIIHIA;

CTPOUTh TeOMETpUYECKHe oOoOpa3bl ypaBHEHUW U  HEPABEHCTB  Ha
KOOPJAUHATHOM IJIIOCKOCTH;

CBOOOJTHO  ONEpUPOBaTh MOHATHUSAMHU: TpadUKH TPUTOHOMETPUUYECKUX
yHKIIHi;

OpUMEHATh (YHKIUM JJI1 MOJCIMPOBAHUS W MCCIEAOBAHUS peabHbIX
IIPOLIECCOB.

Hayajna MmareMaTH4eCKOro aHa/IU3a:

UCIIOJIb30BATh MPOU3BOIHYIO JIJISl UCCIEAOBAHUS (DYHKITUM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HAXOJIUTh HauOOJIbIIee U HAMMEHbIIIee 3HAUCHHs] (PYHKIIUM HETPEPHIBHOW Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO Ui HAXOXKICHUS HAWIY4ILIErO pEIICHUS B
NPUKIAIHBIX, B TOM 4YHCIE€ COLUUAIBHO-DKOHOMUYECKHX, 3ajadax, st
onpeielIeHUs] CKOPOCTH U YCKOpPEHHUsl Tpoliecca, 3aJaHHOro (QopMyJIoNn WM
rpadukom;



cBOOOZHO ONEpUpOBaTh TMOHATUSAMHU: TEpBOOOpa3Has, OMNpeIeIEHHBIN
UHTErpaj, HAaXOAWTh MEPBOOOPA3HBIC 3JIEMEHTAPHBIX (PYHKUMHA U BBIUYUCIATH
uHTerpai no gopmyne Hetotona-Jlenonuna;

HaXOAMTH IIJIOLIAAN IIIOCKUX GUTYp U OOBEMBI TE ¢ OMOIIbIO UHTETpaa;

UMETh IPEJCTaBICHUE O MATEMaTHYECKOM MOJEIMPOBAHUM Ha IpPUMEPE
cocTaBiieHUs TU(PPepeHIInaNbHbIX YPAaBHEHHI;

pemarh NpUKIAAHbIE 33aJa4d, B TOM YHUCJE COIMATbHO-KOHOMUYECKOIO U
($u3nyeCcKOro xapakrepa, CpeCTBaMH MaTEMaTUYECKOTO aHaAIM3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (umdposbie)
Kontpoabubie | IlpakTHyeckue
n/n NMPOrpamMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThbI
pecypcsl
MHOXeCTBO JEHCTBUTEIBHBIX YUCEI.
1 MHorousensl. ParionanbHble ypaBHEHUS U 24 1 0
HepaBeHcTBa. CHCTEMBI JIMHEHHBIX
YpaBHEHUI
) Oyukiun u rpaguku. CreneHHas QyHKIMS ¢ 12 1 1
LIEJIBIM [TOKa3aTesleM
3 ApudmMernueckuii KOpeHb N-0il CTETICHU. 15 1 1
HppanmoHansHble ypaBHEHUS
4 [TokazatenbHast pynkius. [TokasarenabHble 10 1 1
ypaBHEHUs
5 Jlorapudmuueckas QyHKUIHS. 18 1 1
Jlorapudmuueckre ypaBHEHUS
5 Tpuronomerpudeckue BEIpaXXEHUS U 29 1 0
ypaBHEHUs
7 [TocnenoBaTenbHOCTH U IPOTPECCHH 10 0
HenpepsiBable ynkun. [IponssomHas 20 0
9 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTU3aLUs 5 5 0
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 4




11 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/ie/ioB U TeM (undpossbie)
n/n MPOrPaMMbI Bceero Kontpoabubie | Ipaxruieckue oOpa3oBaTe/ibHbIE
padoThI padoTbI
pecypchl
1 HccnenoBanue GyHKIHA ¢ TOMOIIBIO 99 1
MIPOU3BOIHOM
2 IlepBooOpa3Has U MHTETpa 12 1
3 I'paduku TpuroHOMETPUUECKUX (PYHKITUH. 14 1
Tpuronomerpuveckre HepaBEHCTBA
4 HpparnroHaibHble, TOKa3aTeIbHbIC U 24 1
norapupMuUecKre HepaBeHCTBA
5 KomruiekcHbie uncna 10
6 HatypanbHbIe 1 1IebIe Yrcia 10
CHuCTeMBI pallHOHAIILHBIX, UPPAIIMOHATBHBIX
7 MOKAa3aTeIbHBIX U JOTapU(PMHUUECKUX 12 1
YpaBHEHUM
8 3a/auu ¢ mapameTpaMu 16 1
9 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTU3aLUS 16 )
3HaHUM
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0







HNOYPOYHOE IIVTIAHUPOBAHHUE

10 KVIACC
KosaunvecTBO 4acoB JIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Koutpoasnbie | IlpakTnyeckue
n/n Bceero U3ydeHust o0pa3oBaTejibHbIE
padoTsI padoTsbI
pecypcsl
1 [[MHoxecTBO, onepaiuu Haj 1 0 0
MHO’KECTBAMH M UX CBOMCTBA 01.09.2023
2 O -B 1 0 0
Huarpammer Ditnepa-Benna 01.09.2023
[IpumeHeHrne TeOPEeTUKO-MHOKECTBEHHOTO
3 1 0 0
armaparta I perieHus 3a1a4 04.09.2023
Pammmonansabie yncna. OOBIKHOBEHHEIE U
4 JECSATUYHBIC IPOOH, MPOIICHTHI, 1 0 0 04.09.2023
OCCKOHEUHBIC MTEPUOANYECKHE APOOH
Panumonansasie yncina. OOBIKHOBEHHEIE U
5 JECSITUIHBIE JPOOH, TIPOIICHTHI, 1 0 0 08.09 2023
OCCKOHEUHBIC MTEPHOANYSCKHE APOOH
[Ipumenenne qpoOeit u MPOLIEHTOB IS
6 1 0 0
pelIeHus TPUKIaAHbIX 3324 08.09.2023
[Ipumenenue npoOeit U MPOLIEHTOB ISt
7 1 0 0
peIICHHS TPUKIIAIHBIX 33a9 11.09.2023
JleiicTBuTeNbHBIE Ynca. PaimoHanbHbIE U
8 1 0 0
MppalyOHaJIbHbIE YHCIIa 11.09.2023
9 ApudmeTraecKkue ornepaiuu ¢ 1 0 0
IEHACTBUTEIILHBIMA YACIIaMU 15.09.2023
10 Monaynb 1eHCTBUTEIBHOTO YUCIIA U €r0 1 0 0




CBOMCTBA

15.09.2023

11

[TpubnuxEHHbBIE BEIYUCICHUS, TPABUIIA
OKpPYIJICHUS, IPUKUIKA U OLIEHKA
pe3yJibTaTa BEIYUCIICHAN

18.09.2023

12

OcCHOBHBIE METOBI PEIIECHUS LENBIX U
JpOOHO-PAallMOHAIbHBIX YPAaBHEHUHN U
HEPaBEHCTB

18.09.2023

13

OCHOBHBIE METOJIbI PEIICHUS LENbIX U
JTpOOHO-pallMOHANBHBIX YPaBHEHUHN U
HEPaBEHCTB

22.09.2023

14

OCHOBHBIE METO/IbI PEILICHUS LENbIX U
JpOOHO-pallMOHATIBHBIX YPAaBHEHUN U
HEPaBEHCTB

22.09.2023

15

MHOro4wIeHbl OT OHON NEPEMEHHOM.
Jlenenre MHOrO4YJIEHa HA MHOTOYJIEH C
ocratkoM. Teopema besy

25.09.2023

16

MHoro4ieHsl ¢ LelIbIMU KOA(PPUIMEHTAMH.
Teopema Buera

25.09.2023

17

Pemenue cucteM TMHEUHBIX YpaBHEHUI

29.09.2023

18

Pewienue cucrem JIMHEWHBIX YPaBHEHUN

29.09.2023

19

Martpuna cucTeMbl JINHEWHBIX YPAaBHEHHM.
Onpenenurens MaTpuULpl 2X2, €ro
TE€OMETPUYECKHUI CMBICIT M CBOWCTBA;
BBIUUCIICHHUE €r0 3HAYCHUS

02.10.2023

20

Onpenenautens MaTpULbl 2X2, €ro
reOMETPUYECKUI CMBICIT U CBOMCTBA;

02.10.2023




BBIYHMCJICHHUEC €TI0 3HAUYCHUA

21

[IpuMeHeHue onpeaennuTens 1l peleHus
CUCTEMBI JINHEVHBIX YPAaBHEHUI

06.10.2023

22

Pemenne npukiaaHbIX 3a/1a4 ¢ OMOIIBIO
CHUCTEMbI JINHEHHBIX YPAaBHEHU

06.10.2023

23

Pemenne npukitagHeIxX 3a/1a4 ¢ TOMOILBIO
CUCTEMBI JINHEVHBIX YPaBHEHUI

09.10.2023

24

Kontpoinbnas padota: "ParnmonanbHbie
ypaBHEHHUA U HepaBeHCTBA. CHCTEMBI
JUHENHBIX ypaBHEHUN"

09.10.2023

25

OyHKIHS, CIIOCOOBI 3a1aHus QYHKITUH.
B3aumuo obpaTHble yHKIIUH.
Kommozurms ¢hyHKimii

13.10.2023

26

I'padux pyHkumnu. dnemeHTapHbIE
npeoOpa3oBanus rpaukoB GyHKIUI

13.10.2023

27

Ob6nacTh onpeaeneHuss 1 MHOXECTBO
3HaueHu ¢pyHkuuu. Hymm QyHkimm.
[TpoMexyTKH 3HaK TOCTOSTHCTBA

16.10.2023

28

UétHble 1 HEYETHBIE (PYHKITHH.
[Mepuoguueckue Gpynkmu. [IpomexyTku
MOHOTOHHOCTH (PyHKIIUU

16.10.2023

29

MaxkcuMyMbl U MUHUMYMBI (OyHKITHH.
Haubounbiiee n HanMeHbIlee 3HAYCHHUE
(GYHKINU Ha TPOMEKYTKE

20.10.2023

30

JluHeliHas1, KBaJlpaTU4Has U JpOOHO-
nuHenHas QyHKIIH

20.10.2023

31

DJIeMEHTapHOE UCCIIeIOBAHNE U
MOCTpOCHUE TPa(UKOB ITUX HYHKITUH

23.10.2023




DJIEMEHTAapHOE UCCIIEIOBAHUE U

32
MOCTPOCHUE TPa(QUKOB ITUX QYHKITUH 23.10.2023
33 CrermneHs C enbIM MokaszareneMm. buHom
HproTona 27.10.2023
34 CreneHsn ¢ LIEJIBIM ITOKa3aTeaeM. buaom
HproTona 27.10.2023
CrenenHast GyHKIUS C HATYpaTbHBIM U
35 . E€ cBoii
LEeNbIM MoKa3aTeneM. E€ cBoiicTBa u 10.11.2023
rpaduk
36 KonTponshas pabora: "Crenennas
¢ynkuus. E€ cBoiicTBa u rpadux" 10.11.2023
37 ApudmeTHnueckuii KOpeHb HaTypaaTbHOU
CTETICHU H €0 CBOICTBa 13.11.2023
38 ApudpmeTnueckuii KOpeHb HaTypaabHOU
CTEIEHHU U ero CBOMCTBA 13.11.2023
[IpeoOGpazoBaHus YUUCIOBBIX BBIPAKCHHIA,
39
COJIepIKaluX CTETICHH U KOPHU 17.11.2023
[IpeoOpazoBaHus YNCIIOBBIX BBIPAKCHHIA,
40
COJIep KalUX CTETIEHH U KOPHU 17.11.2023
[IpeoOpazoBaHus YUUCIOBBIX BBIPAKCHHIA,
41
COJIepIKalIuX CTETICHH U KOPHU 20.11.2023
WppannonansHeie ypaBHeHus. OCHOBHBIE
42
METO/TbI pev:meHH;I HppalMOHATLHBIX 90.11.2023
ypaBHEHUU
Uppanmonansublie ypaBHeHUs1. OCHOBHEBIE
43
METO/IbI p(imeHI/m HppaLMOHATIBHBIX 94.11.2023
ypaBHCHHI
44 Wppaunonanbueie ypaBHeHUs. OCHOBHbIE




MCTOABI pCHICHUS UPppALlMOHAJIBHBIX
ypaBHEHUH

24.11.2023

PaBHOCUIBEHBIE MEepeXoabl B pCIICHUU

45
UPpALMOHATILHBIX YPaBHEHHIA 27.11.2023
PaBHOCUIIBHBIE TIEPEXOIbI B PELLICHUU
46 -
UPpaLMOHAJIbHBIX YpaBHEHUM 27.11.2023
PaBHOCHIIBHBIE TEPEXO/IbI B PEIICHUN
47 .
UpPpALMOHATILHBIX YPaBHEHHIMA 01.12.2023
PaBHOCUIIBHBIE TEPEXOIbI B PELLICHUU
48 .
UppaLMOHATIbHBIX YPaBHEHHH 01.12.2023
CoiicTBa u rpaduk KOpHs N-0if cTeneHn
49 i
Kak (DyHKIIMM OOpaTHOW CTETEHH ¢ 04.12.2023
HaTypaJIbHBIM IOKa3aTesleM
CaoiicTBa 1 rpaduK KOpHs N-Oi CTENeHH
50 KaK (DyHKIIMHM OOpaTHOW CTETICHH C 04.12.2023
HaTypaJbHbBIM [TOKa3aTeleM
KonTtponbHas pabota: "CBoiicTBa u rpadux
51 N-o¥ Y
KOpHS OI/I"CTel'IeHI/I ppaloHaTbHbIC 08.12.2023
ypaBHEHHS
59 CreneHb ¢ pallMOHAIbHBIM IIOKA3aTeIeM U
e€ cBoiicTBa 08.12.2023
53 CreneHb ¢ palMOHAIBHBIM NIOKA3aTeIeM U
e€ cBolicTBa 11.12.2023
54 CreneHb ¢ palMOHAIbHBIM IIOKA3aTeIeM U
e€ CBOMCTBa 11.12.2023
55 [TokazaTenpHas GyHKIHS, €€ CBOWCTBA U
rpaguk 15.12.2023
56 Hcnonp3oBanue rpaduka GyHKIUH 115




peleHus: ypaBHEHUHN

15.12.2023

Ncnonb3oBanue rpaduka QyHKIMN 17151

7
> pelIeHNs ypaBHEHUN 18.12.2023
[TokazarenbHbie ypaBHEeHUsI. OCHOBHEBIE
58 METObI p(imeHHﬂ IOKa3aTeIbHBIX 18.12.2023
ypaBHEHHIA
[Toka3zaTtenbHble ypaBHeHUsI. OCHOBHBIE
59 METO/IbI p&imeHI/m MOKa3aTEeIbHBIX 99 12 2023
ypaBHEHUU
[Tokazarensubie ypaBHeHUsS. OCHOBHBIE
60 METOIBI pev:meHH;I oKa3aTeJIbHBIX 99 12 2023
ypaBHEHUI
61 KontponbHas padota: "[lokazarenpHas
¢yukus. [TokasarensHble ypaBHeHUS" 25.12.2023
62 Jlorapudm uncna. CoiicTBa jgorapupma 95.12.2023
63 Jlorapudm uucna. CoiicTBa jgorapudpma 99.12.2023
64 Jlorapudm uncna. CoiicTBa jgorapupma 99.12.2023
65 JlecaTH4HbIE U HATypaJIbHBIE JTOTapUPMbI 12.01.2024
66 JlecATUYHBIC M HATypaJIbHBIC JTOTaPU(PMBI 12.01.2024
67 [IpeoOpazoBaHue BhIpAKEHUH,
coJiepKaux jJorapudmMol 15.01.2024
68 [IpeobpazoBanne BeIpaKEHHI,
coJieprKalux JorapudmMol 15.01.2024




[IpeobpazoBanue BbIpaKEHUH,

09 COJIepIKAIIUX JTOTapH(PMBI 19.01.2024
20 Jlorapudmuueckas GyHKLus, €€ CBOWCTBA

u rpaduk 19.01.2024
71 Jlorapudmuaeckas pyHkmus, e€ cBOWCTBa

u rpaduk 22.01.2024
79 Hcnonb3oBanue rpaduka QyHKIUN 115

pelleHus: ypaBHeHUH 22.01.2024
73 Hcnonp3oBanue rpaibm(a byHKIMA 15

peuieHus: ypaBHEHUH 26.01.2024

Jlorapudmuueckue ypaBHeHust. OCHOBHBIE
74 METO/bI PELICHUS JIOrapU(PMUIECKUX

ypaBjeHPpIﬁ pr 26.01.2024

Jlorapudmuueckue ypaBHeHUs. OCHOBHbIE
75 METO/BbI pevzmeHH;I JOrapupMUIECKUX 99.01.2024

ypaBHEHHI

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
76 METOBI PEIICHUS JIOTapU(HMUIECKIX

ypaBjeHiﬁ prc 29.01.2024
77 PaBHOCHIIBHBIE ITEPEXO/IbI B PEIICHUN

Jorapu(PMUYECKUX YPaBHCHHH 02.02.2024
78 PaBHOCHIIBHBIEC TTEPEXO/IBI B PEIICHUN

Jorapu(MUUECKUX YPaBHCHUM 02.02.2024
79 Kontponsnas padota: "Jlorapupmuueckas

¢ynkuus. Jlorapupmuueckue ypaBHeHus" 05.02.2024
80 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC

YHUCJIOBOTO apryMEHTa 05.02.2024
81 CuHyc, KOCHHYC, TAHI'€HC U KOTAHI€HC




YHUCJIOBOTO apryMEHTa

09.02.2024

ApKCUHYC, apKKOCUHYC U apKTaHI'€HC

2
8 YHCIIOBOIO apryMeHTa 09.02.2024
83 APpKCHHYC, apKKOCUHYC U apKTaHICHC
YHUCJIOBOTO apryMEeHTa 12.02.2024
TpuroHomeTpuyeckas OKPyKHOCTb,
84 onpez[enf:Hne TPUTOHOMETPHUUECKHIX 12.02.2024
(YHKIIUH YUCIIOBOTO apryMEHTa
TpuroHoMeTpuyeckas OKPyKHOCTb,
85 onpeneﬂveHHe TPUTOHOMETPHIECKHIX 16.02.2024
(GYHKIMI YUCIIOBOTO apryMeHTa
86 OCHOBHBIEC TPUTOHOMETPUYECKUE (POPMYITBI 16.02.2024
87 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYITBI 19.02.2024
88 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 19.02.2024
89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 96.02.2024
90 [IpeoOpazoBaHre TPUTOHOMETPHUECKUX
BBIPKCHHH 26.02.2024
o1 [IpeobpazoBanue TPUTOHOMETPUUECKIX
BBIPAXKEHUM 01.03.2024
92 [IpeoOpa3oBaHre TPUTOHOMETPHUECKHUX
BBIPKCHHIA 01.03.2024
93 [TpeobpazoBanue TPUTOHOMETPUUECKHUX
BBIPAXKEHUM 04.03.2024
94 Pemienne TpuroHoMeTpUUECKIX ypaBHEHUIN




04.03.2024

p .
95 CIICHUE TPUTOHOMETPHUCCKUX YPAaBHEHUI 11.03.2024
P .
96 ellIeHNe TPUTOHOMETPUUYECKUX YpaBHEHU I 11.03.2024
97 P 7
eLICHUE TPUTOHOMETPUYESCKHUX YPABHEHHIH 15.03.2024
98 P i
CIICHUE TPUTOHOMETPUUECKUX YPaBHCHUI 15.03.2024
99 P i
CLICHUE TPUIOHOMETPUYUCCKHUX YPABHEHHI 18.03.2024
100 Pemnienne TpUroHOMETPUYECKUX ypaBHEHUN
18.03.2024
Kontponsnas pabdota:
101 "T
0 PUTOHOMETPHYCCKHE Bmpaxcem;m u 99 03.2024
TPUTOHOMETPUYCCKHE YPABHCHHS
[MocnenoBaTeIbHOCTH, CIIOCOOBI 33JaHUS
102 . M
nocneHOBaTeanvOCTeM eTox 99 03.2024
MaTeMaTU4eCKOW MHIYKIUH
MOHOTOHHBIE U OrpPaHUYCHHbIC
103 A
niocneoBaTenbHOCTU. VicTopus aHanmm3a 05.04.2024
OECKOHEYHO MaJIbIX
104 A
pudMeTHUeCKas IIPOrPeCcCHs 05.04.2024
105 r
€OMETpHYECKasi POrPeCcCust 08.04.2024
106 beckoneuHo yObIBaroIas reoMmeTpudecKas
nporpeccus 08.04.2024




CymMma 6eckoHeYHO yObIBaroIiei

107 r€OMETPUUECKON POTrpeECCUn 12.04.2024
108 JIMHENHBIN U YKCIOHEHUAJIBHBIA POCT.

Yucno e. Dopmyria cIOKHBIX IPOIEHTOB 12.04.2024
109 JIMHEHBIN ¥ YKCIOHEHIIUAIBHBIA POCT.

Uucno e. Dopmyiia CIOXKHBIX MPOIIEHTOB 15.04.2024
110 Hcnonp30Banne Nporpeccuu sl peleHus

peaIbHBIX 33J1a4 MPHUKJIAJHOTO XapakTepa 15.04.2024
111 KoHnTtposnbsHas pabora:

"[locnenoBaTenbHOCTH U porpeccun” 19.04.2024
112 HenpeppiBHble (QyHKIIMU U UX CBOWCTBA 10.04.2024
113 Touka pa3psiBa. ACUMOTOTHI Tpa)UKOB

byHKIHI 22.04.2024
114 CpoiicTBa (DyHKIMI HETIPEPHIBHBIX HA

OTpe3Ke 22.04.2024
115 CaoiicTBa (QyHKIMI HETIPEPHIBHBIX Ha

OTpEe3Ke 26.04.2024
116 MeToa HHTEPBAJIOB JJIsl pEIICHUS

HEPABEHCTB 26.04.2024
117 MeTto UHTEPBAJIOB JIJISl PELICHUS

HEPABEHCTB 27.04.2024
118 MeTto1 UHTEPBAJIOB JIJISl PELICHUS

HEPABEHCTB 27.04.2024
119 [TpumeHeHne CBOMCTB HEMIPEPHIBHBIX

(GYHKIWH 715 pelIeHus 3a1aq 03.05.2024
120 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX

GYHKIMH 715 peleHust 3a1a4 03.05.2024




121

[lepBas u BTOpas mpon3BoIHbIE GYHKLINUU

06.05.2024

122 OmnpeneneHue, reOMETPUIECKHIA CMBICIT

MIPOU3BOIHOM 06.05.2024
123 Onpenenenue, GU3NIECKUN CMBICIT

IPOU3BOIHON 13.05.2024
124 VYpaBHeHHUe KacaTebHOU K TpaduKy

byHKIIIN 13.05.2024
125 VYpaBHEHHE KacaTeIbHOU K rpaduKy

byHKITUH 17.05.2024
126 [Tpou3BoiHBIC AIIEMEHTAPHBIX (YHKIUN 17.05.2024
127 [Ipou3BoiHBIE AIIEeMEHTAPHBIX (QYHKIUN 90.05.2024
128 [IpousBoHasi CyMMBI, IPOU3BEICHUS,

YaCTHOTO U KOMIO3UIIUU (HYyHKITUI 20.05.2024
129 [Tpon3BoHAs CYMMBI, TIPOU3BEICHUS,

YaCTHOT'O U KOMIO3ULIUU (HYyHKIUN 24.05.2024
130 [IpousBoHasi CyMMBI, IPOU3BEICHUS,

YaCTHOI'O ¥ KOMIIO3UIIUU (YHKLIUH 24.05.2024
131 KontponbHas padota: "[IponsBognas”
132 [ToBTOpEeHue, 006001IEHNE, CICTEMAaTH3aLUs

3HaHMi: "YpaBHeHus"
133 [ToBTOpenue, 06001IeHNE, CCTeMaTU3alIus

3HaHu: "OyHKIUK"
134 Wrorosas koHTposibHas paboTa
135 Hrorosast koHTpoONIbHAsI paboTa




136

[ToBTOpeHmEe, 0600IIEHNEe, CUCTEMATH3ATIHS
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10




11 KJIACC

Ne
n/n

Tema ypoka

Koaun4decTBo 4acoB

KoHnTpoibHbIe

Bcero
padoThbI

IIpakTH4eckue
padoTbI

Jlara
U3y4eHHs

DJIEeKTPOHHBIE
nu@posbIe
oOpa3oBaTeJibHbIE

pecypchl

[IpuMeHeHne npou3BOJHOM K
MCCIIeIOBAaHUIO (PYHKIMI Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

[IpumeneHnne npou3BOIHON K
ucciea0oBaHuIo (PyHKIUN Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

IIpuMeHeHne NpoOU3BOIHOM K
UCCIIeIOBaHUIO (DYHKIMI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Mpou3BOJHOM K
UCCIIeIOBAaHUIO (PYHKIMH Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

[IpumeneHnne npou3BOJHON K
ucciaeaoBaHuio PyHKIUN Ha
MOHOTOHHOCTBH U SKCTPEMYMBI

IIpuMeHeHne pOU3BOJIHON K
uccaeaoBaHuio (PyHKIUH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

Haxoxnenue HauOoJIbILIErO U

HaMMEHBIIIETO 3HAYEHUSI HENPEPBIBHOU

(GyHKIIMN Ha OTpe3Ke

Haxoxnenue HanOOJIBIIETO U




HAMMEHBIIIETO 3HAYCHHUS HETIPEPHIBHOM
(GbyHKINU Ha OTpe3Ke

Haxoxnenne HauboIbIIero u
HAMMEHBIIIETO 3HAYCHHUS HETIPEPHIBHOM
(yHKIIMH Ha OTpe3Ke

10

Haxoxnenue HanOOJIBIIETO U
HAUMEHBIIIETO 3HAYCHUS HETPEPBIBHON
(byHKIMHU Ha OTpe3Ke

11

Haxoxnenune HanOombIIero u
HAaMMEHBIIIETO 3HAYCHHUS HETIPEPHIBHOM
(byHKINHU Ha OTpe3Ke

12

13

Haxoxnenue HaubobIero u
HAMMEHBIIIETO 3HAYCHHUS HETIPEPHIBHOM
(yHKIMH Ha OTpe3Ke

[Ipumenenne npou3BOIHON IS
HAaXO0KJICHUS HAWTYYILIEro pEIIeHUs B
MPUKIIAIHBIX 3aa9ax

14

[Ipumenenne npou3BOIHON IS
HAXO0KJICHUS HAWIYYIIETO PEIICHUS B
MPUKJIAIHBIX 33a/1a4ax

15

[Iprumenenne npou3BOIHOM IS
ONpeAEICHUsI CKOPOCTH U YCKOPEHUS
npoiiecca, 3aaaHHoro GopMysIon Win
rpaduxom

16

[Iprmenenne npou3BOHOM IS
ONpeACIICHUSI CKOPOCTH U YCKOPEHUS
npoiiecca, 3aaHHOTo (GOPMYJIION WITH
rpaduxom




17

Komnozunus ¢pyHkmit

18 Komnozumus GyHkuumit

19 Kommnosunus ¢yHkimit

20 ['eomeTpuueckue oOpa3bl ypaBHEHU Ha
KOOPIAWHATHOW TIOCKOCTH

21 I'eomeTprueckue oOpa3bl ypaBHEHUN Ha
KOOPJAMHATHOM IIOCKOCTH

29 Kontponbnas padota: "MccnenoBanue
(GYHKIHA ¢ TOMOIIBIO TPOU3BOHON"

23 IlepBooOpa3Hasi, OCHOBHOE CBOWCTBO
NepBOOOPA3HBIX

24 [TepBooOpa3Hble 31eMeHTapHBIX (QYHKIUH.
[IpaBuiia HaX0XI€HUS TEPBOOOPA3HBIX

25 [TepBooOpa3HbIe TeMEHTAPHBIX (QYHKITUH.
[TpaBuia HaX0XIEHHS TEPBOOOPA3HBIX

26 HNurterpan. ['eomeTpuyeckuii CMbICIT
UHTETpaita

97 Brruucnenue onpenena€éHHOro HHTerpaia
o popmyne HeroTona-JIeitOnua

08 Brruncnenue onpenenéHHOro HHTeTrpaa
o ¢popmyre Hetorona-Jleitoauma

29 [IpumeHeHne nHTerpana Juisi HAXOXKACHUS
IIoIaeH MIocKux Guryp

30 [TpumeHeHne nHTETpaia JUIsk HAXOXKACHHUS
00BEMOB reOMETPUUECKHUX TeJ

31 [Tpumeps! pemennit qudepeHamTbHbIX

YpaBHEHUU




[Tpumeps! pemeHuit AudpepeHnnaIbHbIX

32 .
ypaBHEHUHA
MaremaTHuecKoe MOJCINPOBAaHHUE

33 pEaNbHBIX MPOLIECCOB C MOMOIIBIO
mudepeHIaIBHBIX YpaBHSHUH

34 Kontponbnas pabdota: "[lepBoodpaznas u
uHTerpan”

35 Tpuronomerpuueckue GyHKIUN, UX
CBOICTBa U TpaduKu

36 Tpuronomerpudeckne QyHKINU, HX
CBOWCTBA U TpaduKu

37 Tpuronomerpudeckue QyHKIUU, UX
CBOMCTBa U rpauKu

38 Tpuronomerprudeckne GyHKIUN, HX
CBOWCTBA U TpaduKu

39 Tpuronomerpuueckue GyHKIIUH, UX
CBOICTBA U rpaduKu
OT100p KOpHEHN TPUTOHOMETPUUECKHUX

40 YPaBHEHUH C TIOMOIIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUYECKHUX

41 YPaBHEHUI C TOMOILBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPHUECKHUX

42 YPaBHEHUH C TIOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH

43 OT00p KOpHEHN TPUTOHOMETPHUUECKHUX

YPAaBHEHUH C MOMOILBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TpuroHOMeTpU4ECKUX

44
HEPaBEHCTB

45 Perienue TpuroHoMeTpruueCcKux
HEPaBEHCTB

46 Pemrenue TpuroHoMeTpruUeCcKux
HEPaBEHCTB

47 Perienue TpuroHoMeTpruueCcKux
HEPaBEHCTB
Konrponsnas padora: "I'paduku

48 TPUTOHOMETPUYECKUX (PYHKIUH.
Tpuronomerpruyeckre HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PELLICHHS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEILICHHS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METOJIbI PEIICHHUS
MOKa3aTeJIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEILICHHS
MOKa3aTeJIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PELLICHHS
Jorapu(PMUIECKUX HEPABCHCTB

54 OCHOBHBIE METO/IbI PEILICHHS
Jorapu(pMUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PELLICHHS
Jorapu(pMUYIECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEILICHHS

J'IOl“apI/I(I)MI/I‘-ICCKI/IX HCPaBCHCTB




OCHOBHEIE MCTOABI pCIICHUA

> UppaIMoOHAIFHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEeILICHHS
UppalnoHaIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PELLICHHS
UppaMoOHAIFHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHHS
UppaloHaIbHBIX HEPABEHCTB
61 I'padnueckue MeTo bl pelIeHHs
UppaMOHAILHBIX YPaBHEHHN
62 I'paduueckue METOIbI peLICHUS
UppaloHaIbHBIX YPaBHEHUN
63 I'padnueckue MeTo bl pelIeHHs
ITOKa3aTEebHBIX YPABHEHUIN
64 I'paduueckue METOIBI peLICHUS
MOKa3aTeJIbHbIX HEPABEHCTB
65 ['paduueckne METOBI peICHHS
Jorapu(MUUECKUX YpaBHEHUI
66 I'paduueckue METOBI peLICHUS
norapu(pMUUECKUX HEPABEHCTB
67 I'padnueckue MeTo bl peleHNs
Jorapu(PMUIECKUX HEPABCHCTB
I'padmueckue MeTOABI peIICHUS
68 MOKa3aTeIbHbBIX U JTOTapu(PMUIECKUX
ypaBHEHUI
['paduueckne METOIBI pEeICHHS
69 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX

YpaBHEHUU




70

I'paduueckue MeTobI pereHus
MOKa3aTeIbHBIX U JIOTapU(PMUICCKUX
HEPaBEHCTB

71

I'paduyeckue MeToabl peleHus
MOKa3aTeIbHBIX U JOrapu(PMHUUECKUX
HEPaBEHCTB

72

Konrponsnas pabdora: "MppanuoHaibHsle,
MoKa3aTeJbHbIE U JOrapupMHUUECKUe
HepaBeHCTBA"

73

KommuiekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHYECKasi OPMBI 3aIUCH
KOMILJIEKCHOTO YHCa

74

KommiekcHbie uncna. AnreOpandeckas u
TPUrOHOMETpHUEcKast pOPMBI 3aMUCU
KOMIUIEKCHOTO YHclia

75

Apudmerndeckre onepanum ¢
KOMILJIEKCHBIMHU YHCJIAMU

76

ApudmeTrueckue oneparuu ¢
KOMIIIIEKCHBIMHU YU CJIaMHU

77

N300pakeHne KOMIUIEKCHBIX YHCEI Ha
KOOPJMHATHOM IJIOCKOCTH

78

N306pakeHne KOMIUIEKCHBIX YHCEI Ha
KOOPJAMHATHOW TIOCKOCTH

79

®opwmyiia Myaspa. KopHu N-oii crenenu
13 KOMIUIEKCHOTO YHMCIIa

80

®opmyisia Myaspa. Kopuu N-oii ctenenu
13 KOMIUIEKCHOTO YuciIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHUCCJI OJIA




peH_IeHI/ISI (1)I/ISI/I‘-ICCKI/IX nu FeOMeTpI/I‘-IeCKI/IX
3a7a4

Konrponbnas padora: "KomruiekcHbie

82 |
qrcna

83 HatypanbHpie u 11enpie gucia

84 HatypanbHble u Liesble uucia

85 [TpumeHeHrne MPU3HAKOB ACIUMOCTH
LEJbIX YUCell

86 [IpumeHeHue MpU3HAKOB AETUMOCTH
IEJTBIX YUCEeIT

87 [TpumeHeHne MPU3HAKOB ACTUMOCTH
nensix uncena: HO u HOK

88 [TpuMeHeHHE TPU3HAKOB JACITUMOCTH
uensix yucen: HOJl u HOK

89 [TpumeHeHne MPU3HAKOB ACITUMOCTH
LEJIBIX YUCEII: OCTATKH 110 MOJYIIIO

90 [TpuMmeHeHHEe TPU3HAKOB JACITUMOCTH
IEJTBIX YUCEII: OCTATKH 110 MOJTYJTIO
[TpumeHeHrne MPU3HAKOB ACTUMOCTH

91 LEeNbIX YUCelN: anroput™ EBknuaa ms
pelIeHus 3a/1a4 B LIEJIbIX YnCIax

92 Kontposnbnas padota: "Teopus 1emnbx
qucen"
CucremMa ¥ COBOKYITHOCTh YpaBHEHUH.

93 PaBHOCHWIIbHBIE CUCTEMBI U CUCTEMBI-
CJICJICTBUS

94 CucremMa 1 COBOKYITHOCTh YpaBHEHUH.

PaBHOCHIBHBIE CUCTEMBI M CHCTEMEI-




CIIEZICTBHUSI

95 OCHOBHBIE METO/bI PELLIEHUS] CUCTEM U
COBOKYITHOCTEH PallMOHAJIBHBIX YPAaBHEHUN

OCHOBHBIE METObI PELICHUS] CUCTEM U
96 COBOKYITHOCTEH MppaIrimOHAIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
97 COBOKYITHOCTE MOKa3aTeIbHBIX
ypaBHEHUI

OCHOBHBIE METOJIbI PEIICHHSI CUCTEM U
98 COBOKYITHOCTEH MTOKA3aTeIhHBIX
ypaBHEHUHU

OCHOBHBIE METO/IBI PEIICHHS CHCTEM U
99 COBOKYITHOCTEH JIoTapr(pMAIECKIX
YpaBHEHUI

OCHOBHBIE METOBI PEIICHUS] CUCTEM U
100 COBOKYITHOCTEH JIOTapu(PMHUIECKUX
ypaBHEHU

IIpuMeHeHne CUCTEM K PELICHUIO
MaTeMaTHYECKUX 3a]1a4 U 3a/1a4 U3

101 pa3nMYHbIX 001acTell HAyKH U pealbHOM
KHU3HH, HHTEPIPETALUS OTYYEHHBIX
pEe3yIbTaToOB

[TpuMeHEeHHE CUCTEM K PEIICHUIO
MaTeMaTHYeCKHX 3a7a4 U 3a7a4 U3

102 pa3IMYHBIX 00JIaCTEe HAYKH U PeaTbHOU
KM3HH, HTHTEPIIPETALNS TIOTYICHHBIX
pe3yIbTaToOB




[IpuMeHeHne HEpaBEHCTB K PELICHUIO
MaTeMaTHUYECKUX 3a/1a4 U 3a/1a4 U3

103 pa3NMYHbIX 001acTell HAyKH U peatbHOM
KHU3HU, MHTEPIPETAIUS TOTYyYECHHBIX
pE3yNbTaTOB
Kontponbnas padota: "Cuctembl

104 palMoHaIbHBIX, UPPALMOHATBHBIX
MOKa3aTeIbHbBIX U JIOTapu(PMUIECKUX
ypaBHEHHMH"

105 PanmonansHbIe ypaBHEHHSI C MTapaMeTpaMu

106 PanmonaneHble HEpaBeHCTBA C
napaMeTpaMu

107 PanronansHbIE CHCTEMBI ¢ TTapaMeTpaMu

108 HppanmoHansHble YpaBHEHUS,
HEPaBEHCTBA C TTapaMeTpaMu

109 HppanmoHanbHble CUCTEMBI C
napameTpamu

110 [Toka3zaTenpHBIC YpaBHEHUS, HEPABEHCTBA C
napaMeTpaMu

111 ITokxazarenabHblE CUCTEMBI C ITApaMETPaMU

112 Jlorapudmuueckue ypaBHEeHUS,
HEPaBEHCTBA C TIapaMeTpaMu

113 Jlorapudmudeckne CUCTEMBI C
napaMeTpaMu

114 Tpuronomerpuueckue ypaBHEHUS C
napameTpamu

115 TpuroHoMmerprudecKkre HepaBeHCTBA C

napameTpamMu




116

TpuroHomeTpu4ecKkue CUCTEMBI C
rapaMeTpamu

117

[TocTpoenue u uccnegoBaHue
MaTEeMaTHYECKHX MOJIEeH pealbHbIX
CUTYallMi C TOMOIIbIO YPaBHEHUH C
napamMeTpamu

118

[TocTpoeHue u ucciaenoBaHue
MaTeMaTHYECKUX MOJIENEH peaabHbIX
CUTYallUi C IOMOIIBIO CUCTEM YpaBHEHUI
C mapaMeTpaMu

119

[TocTpoeHue u ucciaenoBaHue
MaTEMATUUYCCKUX MOI[GHGﬁ PpCaJIbHBIX
CUTYallUi C OMOIIBIO CUCTEM YpPaBHEHHI
C mapaMeTpaMu

120

Kontponbnas padota: "3agaun ¢
napamerpamu”

121

122

[ToBTOpenue, 06061IeHNE,
cucTtemMaTusanus 3HaHui: "YpaBHenus"
[ToBTOpenwue, o600mIEeHNE,
cucTemMarusanys 3HaHuil: "YpaBHeHus"

123

[ToBTOpenue, 06061IEHNE,
cucTeMaTh3alus 3HaHui: "Y paBHEHHUS.
Cucremsbl ypaBHeHU"

124

[ToBTOpeHwue, 06001IeHNE,
cuctemaruszanus 3HaHuii: "HepaBencrsa"

125

[ToBTOpenme, 0600mIEeH e,
cucrtemaTusanus 3Hanuil: "Hepasencrtra"

126

[ToBTOpeHwme, 06001IeHNE,




cuctemaTusanus 3Hanuil: "Hepasencrtra"

[ToBTOpenwue, 06001IeHNE,

127 cucteMartuzanus 3Hanuil: "[IponsBoanas u 1
e€é npuMeHeHue"
[ToBTOpenue, 0600mEeH e,

128 cuctemaruszauus 3HaHuii: "[IpousBogHas u 1
e€ npuMeHeHue"
[ToBTOpeHme, 0600mIEeH S,

129 cucteMartuzanus 3Hanui: "[IponsBoanas u 1
e€ npuMeHeHue"
[ToBTOpeHwue, 06001IeHNE,

130 cUcTeMaTu3anus 3HaHuii: "HMHTerpai u ero 1
npuMeHeHue"

131 [ToBTOpenwue, o600mEeH e, 1
cucreMartu3anus 3Hanuit: "OyHkuun"

132 [ToBTOpenue, 060061IeHNE, 1
cuctemaTuzanus 3Hanuil: "OyHkuun"

133 [ToBTOpenwue, o600mEeH e, 1
cucreMartu3anus 3Hanuit: "OyHkuun"

134 HToroBast KOHTpOJIbHAs paboTra

135 HroroBast koHTpoIbHAs paboTa

136 [ToBTOpenue, o600mIEeHNE, 1
cHCTeMaTH3alus 3HaHUU

OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU

HUHTEPHET
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