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MNOACHUTEJBHASA 3AIINCKA

VYyebnsbiii Kypc «Anrebpa U Hayajga MaTeMAaTHYECKOrO aHAIM3a» SIBISETCA
OJIHUM U3 Haubosee 3HAYMMBIX B IMporpamMMe CpeIHero oO0IIero oOpa3zoBaHUA,
IIOCKOJIBKY, C OJIHOM CTOPOHBI, OH O0OECHEYMBAET MHCTPYMEHTAJIBbHYIO 0a3y s
U3Yy4YECHUS BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JIPYroil CTOPOHBI, (hopMHpyeT
JIOTUYECKOE U a0CTPAaKTHOE MBIIIJICHUE 00yYaroluxcs Ha YpOBHE, HEOOXOAUMOM
JUIsl OCBOCHUS MH(POPMATUKH, 0OIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JPYTHUX
TUCHUIUITMH. B pamkax paHHOro y4yeOHOro Kypca oOydyaroluecs OBJaJeBaloOT
YHUBEPCAIbHBIM S3BIKOM COBPEMEHHON HAayKH, KOTOpas (QOpMyJIupyeT CBOH
JOCTHKEHHS B MaTeMaTU4eckoi popme.

VYuebHblil Kypc anreOpbl U Hayall MAaTEMAaTHUYECKOTO aHaIHM3a 3aKjajJbIBacT
OCHOBY Ul YCIIEIIHOTO OBJIAJICHUS 3aKOHaMHM (U3HMKH, XUMHH, OHOJIOTHH,
MOHUMAaHUS OCHOBHBIX TEHACHIIMI pa3BUTHS SKOHOMHUKH U OOLIECTBEHHOM KU3HH,
MO3BOJISIET OPHEHTUPOBATHCSI B COBPEMEHHBIX LHU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX JUIS JAJbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOM KM3HU. B TO ke BpeMs oBiajgeHue aOCTPakTHBIMU U JIOTHUECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEeMaTHYECKOrO aHall3a pPa3BUBAET
YMEHHE HaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JOKAa3bIBAThH
YTBEPKJICHHSI C TTOMOILBIO UHIYKIHH U PacCyk AaTh JEAYKTUBHO, HCIOJIb30BAThH
0000lIeHNEe W KOHKpPETU3alMio, aOCTparupoBaHHWE M aHAJIOTHIO, (OPMHUPYET
KpPEaTUBHOE U KPUTUYECKOE MBILICHUE.

B xone usyuenus yueGHOro kypca «Aisredpa M Hayajla MaTeMaTHYECKOTO
aHanu3a» oOydYarouMecs IMOJIYy4YaloT HOBBIM OMNBIT PEHICHUS MPUKIAIHBIX 3aiad,
CaMOCTOSITEJIBHOTO TOCTPOEHUsI MAaTEMATUYECKUX MOJEIEN peallbHbIX CUTYyaluH,
VUHTEPIpPETALMM  TOJYYEHHBIX  pEUIEHUH, 3HAKOMATCI C  [pUMEpaMu
MaTE€MaTHYECKUX 3aKOHOMEPHOCTEW B MpPUpOJAE, HAyKe U MCKYCCTBE, C
BBLAAIOUIUMUCA MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMH.

YyeOHblii Kypc 00J1aJa€T 3HAYMTEIBHBIM BOCHHUTATENbHBIM MOTEHIUAIOM,
KOTOpPBIM peanu3yercd Kak 4epe3 YYeOHbId Marepuan, CHoCOOCTBYIOIIUN
bOopMHUPOBaHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U uepe3 crnenudpuky ydeOHOU
NEeSATENIbHOCTH, TpeOyroleld MNpOJOJDKUTENIbHONM  KOHLUEHTPAallud  BHUMAaHMUS,
CaMOCTOATENIbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTHM 32 IOJYyYEHHBIN
pe3ynbTar.

B ocHoBe MmeTomuku oOydeHHs anreOpe W HadajiaM MaTeMaTHYECKOTO
aHaJln3a JIKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYEHUS.

B crpykrype ydeOHOro kypca «Anrebpa M Hadajla MaTeMaTHYECKOTrO
aHaJn3a» BbIACIICHBI CIEAYIOIINE COAEPKAaTeIbHO-METOAUYECKUEe TuHUU: «Yuca
U BblUMCIEHU», «DyHKIMH U Tpadukm», «YpaBHEHUS U HepaBeHCTBa», «Hayvana
MaTeMaTHYecKoro aHammsa», «MHoxecTBa M JIOTMKa». Bce OCHOBHbIE



COJIEPKATEIbHO-METOANYECKHE JHHUM HW3YYarOTCs Ha NPOTSHKEHHHM JBYX JIET
oOy4eHHs Ha YPOBHE CpeAHEero o0Imero oOpa3oBaHMs, €CTECTBEHHO JOTOJHSS
Jpyr JIpyra W MOCTENEHHO HACHIIIAsCh HOBHIMHU TEeMaMH U pa3zienaMu. J(aHHBIHI
y4eOHBId KypC SBJISETCSI HMHTETPATUBHBIM, IIOCKOIBKY OOBEIUHSET B cebde
COJiep)KaHWE HECKOJIbKMX MaTeMaTHYeCKHX IUCIHIUINH, TaKuX Kak airedpa,
TPUTOHOMETPHsI, MaTeMaTHUYECKH aHaiu3, TEOpUs MHOXKECTB, MaTeMaTHUeCKas
goruka u apyrue. [lo mepe Toro kak oOydarommecs OBIafeBalOT BcE Oolee
IMIMPOKUM MATEMAaTUICCKUM allapaToM, Y HUX TOCJIEI0BaTEIbHO (POPMUPYETCS U
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTeMaTUYECKyl0 MOJCNIb peaTbHON
CUTYyaIli{, PUMEHATh 3HAHWs, TIOMyYeHHBIC TTPU M3YyUEHUH Y4eOHOTO Kypca, IS
peIlIeHUsI CaMOCTOSITENFHO CHOPMYITMPOBAHHONW MaTeMaTUYECKOM 3a/1a4yH, a 3aTeM
UHTEPIIPETUPOBATH CBOW OTBET.

CopnepxxarenpHo-MeTOIMYeCKass JUHUS «Uuclia U BBIYUCICHUS» 3aBeplIacT
(dbopMUpOBaHNE HABBIKOB MCIOJB30BaHUS AEHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanusi. Ha ypoBHe cpenHero oomiero
oOpa3zoBaHMsi 0co0O€ BHHUMAaHHE yJenseTcs (POPMHUPOBAHUIO  HABBIKOB
palroHaIbHBIX BBIYMCICHUH, BKIIOYAIOMIMX B CE0S MCIOJB30BAHME PA3TUYHBIX
dopM 3amMcu 4YHClla, YMEHUE JAeNaTh NPUKHUAKY, BBIIOJIHATh NPUOIMKEHHBIE
BBIUMCJICHUS], OLIEHWBATh YMCIIOBBIE BBIpaXKEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMBbIE OOYYalOUIMMCS MHOXKECTBAa HATypalbHBIX, IIEJNbIX,
paloOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSAIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4YHuCel. B KaxJaoM M3 3TUX MHOXECTB paccMaTpUBalOTCA
CBOMCTBEHHbIE €My cleuuduyeckue 3aJadyd M OIepaluu: JIeJeHHE HalEeo,
ONEPUpPOBAHUE OCTAaTKaMHU Ha MHOXKECTBE LIEJBIX 4YHUCEN, O0COoOble CBOWCTBA
palroHaNbHBIX ¥ UPPAIMOHATBHBIX YHCEN, apu(METHIECKUE OTepaIiuy, a TaKxKe
U3BIICUCHHE KOPHSA HATYpaJbHON CTENEHH Ha MHOXKECTBE KOMIUIEKCHBIX YHCE.
bnarogaps mocinenoBaTeNbHOMY paCIIMPEHUIO Kpyra HCIOJIBb3YyEeMbIX YUCENd U
3HaKOMCTBY C BO3MO’KHOCTSMM MX MPUMEHEHUS ISl PEIICHUsl pa3iIuvHbIX 3aj]ad
dbopMupyeTcs IpeCTaBICHUE O €IWHCTBE MAaTEeMAaTHKH KaK HAayKd U €€ poiiu B
MOCTPOCHUH MOJIENICH peajbHOr0 MHUpa, HIIMPOKO HCIOJIB3YIOTCS 000O0IIeHHe U
KOHKPETH3AIHS.

JIuaus «YpaBHEHHs] U HEPABEHCTBa» PEATU3YETCs] HAa MPOTSHKEHUH BCETO
oOyueHusi Ha YPOBHE CpelHero oOmero o0pa3oBaHMs, MOCKOJIbKY B KaXIOM
pasnene IlporpaMMbl MpeAyCMOTPEHO pEIIeHHWE COOTBETCTBYIOIIMX 3amad. B
pesynbrare oOydYaromuMecs OBIAJEBAIOT PA3IMYHBIMH  METOJaMH  PEIICHHS
palMoHaNbHBIX, HPPAlMOHAIbHBIX, TOKAa3aTENbHBIX, JIOTApUPMUUYECKUX H
TPUTOHOMETPUUECKUX ypaBHEHUN, HEpPaBEHCTB W CHCTEM, a TakXke 3ajad,
coJepkaix mapameTpbl. llomyueHHble yMEHUS IIUPOKO HCIOJB3YIOTCS MpHU
uccienoBaHuK (GYHKIUH ¢ TIOMOIIBIO MPOM3BOJHOM, MIPH PEIICHUH MPHUKIATHBIX



3a]a4 W 3a]a4 Ha HaXOXKJIeHWE HauOOJIbIINX U HAMMEHbIINX 3HAYEHUN (PYHKITHH.
Jannast copepxatenbHas JIMHUS BKIIOYAET B ce0s Takke (OpMHUPOBAHHE YMEHHI
BBIMIOJHATH  pacu€Tel 1o  (Qopmynam, mpeoOpa3oBaHHUS  PALMOHAIBHBIX,
UPPALMOHAIIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUI, a TaKKe BBIPAXKCHUH,
COJEpKalIUX CTENeHU U JorapupMmbl. braromaps HU3ydyeHHUIO anreOpanyeckoro
Marepuana MPOUCXOAMWT  JaJbHEHIee  pa3BUTHE  AITOPUTMHYECKOTO U
abCTPaKTHOTO MBIIUICHUSA OOydaromuxcs, GOpMHUPYIOTCS HaBBIKH JETyKTUBHBIX
paccykaeHuil, pabOThl C  CUMBOJBHBIMM  (OopMaMu,  IpPEJICTaBICHUS
3aKOHOMEPHOCTEM M 3aBHCHUMOCTEl B BHJI€ PAaBEHCTB U HEPABEHCTB. Ajredpa
npegaraeT 3(QQEKTUBHbIE HHCTPYMEHTBHI Il PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]a4, HArJIHO JIEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKA HAYKH.

ConepxxarenpHo-MeToM4eckass JUHUS «DyHKIUU U TpaduKu» TECHO
neperjieTaeTcsl ¢ IPYrUMH JIMHUSAMU y4eOHOro Kypca, MOCKOJIbKY B KAaKOM-TO
CMBICJIE 3a4aET MOCIEA0BATEIbHOCTh U3YUEHNs MaTepruaia. M3yyeHnne cTeneHHou,
MOKa3aTeJIbHOM, JJOrapu(MUIECKON U TPUTOHOMETPUUYECKUX (DYHKIIUH, UX CBOMCTB
U rpavKoB, UCIOJIb30BaHUE (PYHKUUW IJIsl pEIeHUs 3a]ad U3 JPYruX y4eOHBIX
IIPEIMETOB U PEANBHON U3HU TECHO CBA3aHO KaK C MAaTEMaTUYECKUM aHAIU30M,
TaKk U C pElIeHHEM ypaBHEHUW U HepaBeHCTB. llpu 3ToM Oosblioe BHUMaHHUE
yaensercss (GOPMUPOBAHUIO YMEHHS BbIpAXaTh (POpMyJIaMU 3aBUCUMOCTH MEKIY
pa3IUYHBIMM BEJIMYMHAMH, MCCIIEOBAaTh MOJYyYECHHbIE (YHKLUHUH, CTPOUTH HX
rpaduku. Matepuan 3Tol coaepKaTelbHON JUHUU HallEJIeH Ha pa3BUTHE YMEHUN
Y HABBIKOB, II03BOJSIIOIIMX BBIPAXKaTh 3aBUCHMOCTH MEXIYy BEJIMYMHAMHU B
paznu4yHOil (GopMe. aHATUTUYECKOM, Tpaduueckoil u cioBecHoil. Ero usydenwue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIUIEHUS, CHOCOOHOCTH K
0000IIEHNIO U KOHKPETHU3AIUH, UCTIOJIb30BAHUIO aHAJIOTHIA.

CopnepxarenpHas JvHHUS «Hadana MareMaTMdecKoro aHaiau3a» IO03BOJISET
CYIIECTBEHHO PACIIMPUTh KPyr KaK MATEMaTUYECKUX, TaK M NMPUKIAAHBIX 3aaad,
JOCTYIHBIX O00YyYarolUMCs, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKIMM, ONpeAeNsTh MX HauOOJbIIME W HAUMEHbIIHE
3HAYEHHUS, BBIYUCIATH MUIOMAAn QUIryp U OO0BEMBI TeNl, HAXOAUTh CKOPOCTU W
YCKOpeHHUsl IpoleccoB. JlaHHas conep)KaTellbHas JMHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MaTeMaTH4YECKUX MOJENEH peajbHbIX CHUTYalUH,
MO3BOJISIET HAXOJWTh HAWIy4lllee pEUIeHWe B MNPUKIAAHBIX, B TOM YHCIIE
COLIMAJIbHO-D)KOHOMHYECKUX, 33/ladyaX. 3HAKOMCTBO C OCHOBAaMHU MaTEeMaTHUYECKOTO
aHaIM3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OPMAIbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIICHUS, (OPMHUPOBAHUIO YMEHMI paclO3HABAaTh MPOSBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TeXHHMKE M HcKyccTBe. OOydaromuecs y3HaAKT O



BBIJIAIONIUXCS pe3yibTaTaX, MOJYYCHHBIX B XOJI€ pPa3BUTHUS MaTEMaTUKH Kak
HayKH, ¥ 00 UX aBTOpax.

ConeprxarenpHO-MeTOIMYeCcKas JTUHUS «MHOXKECTBa U JIOTHKa» BKJIIOYAET B
ceOsl DJIEMEHTBHl TEOPUU MHOKECTB W MATEMaTUYECKOM JIOTHUKHU. TeopeTHKo-
MHO>KECTBEHHBIE MPEICTABIICHUS TPOHU3BIBAIOT BECh KyPC IIKOJIbHON MaTEMaTUKH
U Tpe[iarailoT HamOojee YHUBEPCAIBHBIM SI3bIK, OOBEAMHSIONIUN BCE Pa3eiibl
MaTeMaTHUKU H €€ TMPWIOKEHHH, OHHM CBA3BIBAIOT pa3HbIE MaTEeMaTHUECKHE
JUCHUIUIMHBL W WX TMPWIOKEHUS B eauHoe 1enoe. [lodTomy BaxkHO [daTh
BO3MOXHOCTh OOy4YamIleMycs IOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK
COBPEMEHHOM MaTEMaTUKH W HCHOJIb30BaTh €ro /I BBIPAKEHUS CBOUX MBICIIEH.
JlpyruM BaXHBIM TNPU3HAKOM MaTEMaTUKH KaK HAayKH CIEAyeT TMPU3HAThH
CBOMCTBEHHYIO €H CTpOroCTh OOOCHOBAaHWW ¥ CIIEJJOBAaHUE OIPEACIEHHBIM
nmpaBujaM  MOCTPOCHHUS  JIOKA3aTEIbCTB.  3HAKOMCTBO  C  DJIEMEHTaMH
MaTEMaTUYeCKOM JIOTUKM CIHOCOOCTBYET PAa3BUTHUIO JIOTUYECKOTO MBIIUICHUS
00y4aromuxcs, MO3BOJSET UM CTPOUTH CBOU PACCYXACHHUS HA OCHOBE JIOTUYECKIX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yuebHoM Kypce «AnreOpa ¥ Hayaja MaTeMaTHYECKOro aHaJIn3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOTO MOJICTUPOBAHMS, KOTOPBIC IMPU3BAHbBI
croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJENed peaTbHbIX
CUTyalluii, HCCICNOBAaHUS DJTUX MOJENeld C TOMOIIBI0 ammapara airedopbl u
MaTEeMaTHYECKOTO aHallh3a, WHTEPIPETAllMd TOJYYCHHBIX pe3ylbTaToB. Takue
3aJlaHusl BIUIETEHBI B KXKJIBIN U3 pa3/ieloB MPOTPpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca HIMPOKO HCIONb3YeTCs ISl pelieHus MPUKIAAHBIX 3a1ad. [lpu
pEIICHUM  pEAbHBIX  NPAKTUYECKUX  3a7ad  oOydyaroniuecs  pa3BUBAIOT
HAOIIOIaTEIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, abCcTparupoBaThcs,
UCIIOJIb30BaTh  AHAJOTMI0, 0000mAaTh W  KOHKPETU3UPOBaTh  MIpoOieMy.
JlesTenbHOCT MO (OPMUPOBAHUIO HABBIKOB pEHICHUS TPUKIAAHBIX 3a7ad
OpraHM3yeTcs B IpoIecce U3YyUEHUs BCEX TeM YueOHOro Kypca «Ainredpa 1 Hayana
MaTEeMaTHYECKOTO aHAIIN3a».

Ha wusyuenne ydeOHOro kypca «Anrebpa W Havaja MaTeMaTHYECKOIro
aHaym3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 gacoB (4 yaca B Henpenmo), B 11
kiacce — 136 yacos (4 vaca B HEZIEIIO).

Hacrosimas pabouas mporpamma mo marematuke s 10 kimacca coctaBiena
Ha ocHOBe TpebGoBaHMil K pe3yJbTaTaM OCBOSHHUSI cpefHel 0011e00pa3zoBaTeIbHOM
IpOorpaMMBbl CpelHero oOIiiero oOpa3oBaHUs, HpeacTaBiIeHHbIX B DenepambHOM
roCy/apCTBEHHOM 00pa30BaTEebHOM CTaHAAPTE CPEIHEr0 00pa30BaHusd, C yUETOM
MPEEMCTBEHHOCTH HA OCHOBAaHWHU  CJCAYIONIUX HOPMATUBHBIX IPABOBBIX
JIOKYMEHTOB!
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COILEPKXAHUE OBYYEHUA
10 KJIACC

Yucaa v BBIYUCTCHUS

Pannonansubpie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE APOOH, MPOIEHTHI,
OeckoHeuHble Tnepuoandeckue apodu. [lpumenenue npobOeil M MPOLEHTOB s
peLIeHUS NPUKIAAHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUW U PEATbHOM KU3HM,

JelictBuTenpHble 4Hnclia. PanuMoHanbHBIE W UPPAUUOHAIBHBIC YHUCIIA.
Apudmerndeckue  omepand ¢ JICUCTBUTENBHBIMH  4YHCIaMH.  Moynb
JEUCTBUTEILHOTO YUCIa U ero cBoicTBa. [IpubnmkEHHbIE BHIYMCICHUS, TPAaBUIIA
OKpPYTJICHHUS, IPUKUKA U OLICHKA PE3YJIbTaTa BIUUCICHU.

Cremmenb C¢ 1neabIM IIOKazateneM. bwmHOM Hprotona. Vcnois3oBanue
NoAXOAIIeH (OPMBI 3aMUCU JEUCTBUTEIBHBIX YUCEN JJISI PEIICHUS MPAKTUYECKUX
3a7a4 ¥ MPEACTABICHUS JaHHBIX.

ApudmeTrueckuii KOpeHb HaTypaJbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOWCTBA, CTENEHb C
JIEVCTBUTEIBHBIM MOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapupma. [lecaTnyHble M HaTypajlbHbIC
JorapudMsl.

CHHyC, KOCHMHYC, TaHT€HC, KOTAaHI'€HC YHCIOBOIO apryMeHTa. ApPKCHUHYC,
APKKOCHHYC U apKTAHT'€HC YMCIIOBOI'O apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHbIE TMpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHeHHUs. PaBHOCWIIBbHBIE ypaBHEHUs W YpaBHEHMs-cliencTBUs. HepaBeHCTBO,
pELICHUE HEPABEHCTBA.

OCHOBHBIE METO/JIbI PEIICHUS 1IEIBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEPABEHCTB. MHOrOWIEHb OT OJHOM IIepeMEHHOU. JleneHue MHOrowieHa Ha
MHOIOWJIEH C ocTaTkoM. Teopema be3dy. MHOrouwieHsl ¢  LENbIMH
ko3 bunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCTOBBIX BBIPAKEHUM, COJIEPKAIIMX CTEIIEHN U KOPHH.

HNppaumnonanbHbie YpaBHEHHS. OCHOBHBIE METO/IbI pelieHus
MppalrOHATbHBIX YPABHEHUM.

[Toka3arenbHble ypaBHeHUs. OCHOBHBIE METOJbl PEIICHUS IMOKA3aTEJIbHBIX

YpPaBHEHUH.

[IpeoOpazoBanue BeIpaXKeHUH, COACPIKAITUX JTOTAPUDMBI.

Jlorapudmmuueckue yYpaBHEHHSI. OcHoBHBIE METO/IBI pereHus
Jorapu(pMHUYECKUX YpaBHEHU.

OcHoBHBIE TPUTOHOMETPUUECKHUE bopMyIIBI. [IpeobOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUM. PelieHne TpUuroHoMeTpUYECKUX YPABHEHUN.



Pemenne cucreM JMHENMHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHud. Omnpenenurens MaTpuilbl 2X2, €ro TreOMETPUYECKHH CMBICT U
CBOICTBA, BBIYMCJIEHUE €0 3HAYCHHS], TPUMEHEHUE ONMPEACIIUTENS ISl pEelICHUs
CUCTEMbl JIMHEWHBIX ypaBHEHUH. PellleHne NpUKIAIHBIX 33a[a4 C TOMOIIBIO
CUCTEMBbl JIMHEMHBIX ypaBHEHWH. lccineqoBaHWe MOCTPOCHHOW MOJENIHA €
MTOMOILIBIO MATPUIL U ONPEICITUTENCH.

[TocTtpoeHne maTeMaTUYECKUX MOJEJIEH PEAIbHOM CUTyallHd C MOMOIIBIO
YpPaBHEHUN M HEpaBEHCTB. lIpuMeHeHHE ypaBHEHMN M HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKHX 3a7ad M 3aJad M3 pas3lIMyHbIX o0JacTel HayKu M peaybHOU
KU3HU.

DOyHKIUHN U TPaPUKHU

Oynkuus, crnocoObl 3amaHus (yHKIUU. B3aumHO o00paTHbBIE (QYHKIIHH.
Komnosumus gysuknuit. 'paduk  QyHKuu. OnemeHTapHbIe MNpeoOpa3zoBaHUs
rpadukoB QyHKIHIA.

OOusacth ompeneneHuss 1 MHOKECTBO 3HaueHW (yHkuuu. Hynu QyHkuum.
[IpomexxyTku 3HaKONOCTOSSHCTBA. YETHBIE M HeuéTHbIe (pyHKUMU. [lepuoanyeckue
¢bynkuun. IIpoMexyTkn MOHOTOHHOCTH (YyHKUHUH. MAaKCUMyMbl U MHHUMYMBI
¢ynkuu. Hanbonbiiee 1 HauMeHblliee 3HaYeHUs PYHKIIMU HA TIPOMEXYTKE.

JIuneiiHasl, KBajpaTH4yHas U JApOOHO-TMHEHHass (QYHKIUH. DJIEMEHTapHOE
UCCJIEI0BAHUE U NTOCTPOECHUE UX I'Pa(UKOB.

CrenenHast pyHKIMS ¢ HATypaJbHbIM U LEIbIM NOKa3zareneM. E€ cBolicTBa u
rpadguk. CpoiicTBa MW rpaduk KOpHS N-OM cTeneHu Kak (GyHKIUH OOpaTHOU
CTEIIEHU C HATYPaJIbHBIM ITI0KA3aTEIIEM.

[TokazatenbHass u Jjorapudmuyeckass (yHKIHH, UX CBOWCTBA M TpaduKy.
Hcnonb3zoBanue rpa@ukoB GyHKIMMA 17151 pelIeHUs ypaBHEHUH.

TpuronomeTpuyeckass OKPY>KHOCTb, OIpPEAEIIEHUE TPUTOHOMETPUUYECKHUX
(GYHKIUI YHMCIOBOTO apryMeHTa.

@OYyHKIMOHAIBHBIE 3aBUCHMOCTM B pEAIbHBIX IpOLECCaX M SBJICHUSAX.
['paduku peaibHBIX 3aBUCUMOCTEH.

Havana maTeMaTH4ecKOro aHAJIU3a

[locnenoBarenbHOCTH, CIOCOOBI 3aJaHusl MoOcieAoBaTelbHOCTEH. Meton
MaTeMaTH4ECKON UHAYKLUH. MOHOTOHHBIE " OrpaHUYCHHBIC
IIOCJIEIOBATENBHOCTH. MCTOpHST BO3HUMKHOBEHMSI MATEMAaTHMYECKOTO0 aHAIM3a Kak
aHann3a OECKOHEUYHO MaJIbIX.

Apudmerrueckas ¥ reoMeTpudecKas rnporpeccuu. beckoneuHo yObiBaroias
reomerpuueckas nporpeccusi. Cymma 0€CKOHEYHO yOBIBaOIIEH MeOMETPUUYECKON
MPOrpeCcCh. JINHENHBIN U SKCIIOHEHIMAIBHBIN pocT. Hucio e. @opMya CII0KHBIX
npoueHToB. Mcnonp30BaHWE MpOrpeccHd JUIsl  PELICHHs] peajbHbIX — 3ajad
MPUKJIATHOTO XapaKTepa.



HemnpeppiBHBIE (GyHKIIMM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpaduxoB ¢yHkuui. CBolcTBa (QYHKIMI HEMpPEpBIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB [UI PELICHUS HEPABEHCTB. [IprMeHeHHe CBOMCTB HENPEPBIBHBIX
GyHKIUHI 115 peleHus 3a1ad.

ITepBas u BTOpas npousBoaHble GyHKIMU. Onpenenenrue, reOMeTpUUECKUi U
bu3znyecKuil CMBICI MPOU3BOAHOMN. Y paBHEHHUE KacaTebHOU K rpaduKy QyHKIIHH.

[IpousBogubsie  anmeMeHTapHbIX  ¢GyHKiuil.  [IpousBomHas  CyMMBl,
IPOU3BENICHNUS, YACTHOTO U KOMITO3UIIUU (PYHKIUI.

MHoskecTBa M JIOTHKA

MHoxecTBO, onepanuu HaJ MHOXKECTBAMM M MX CBOHCTBA. JlmarpamMmsbl
Olinepa-Benna. IIpumeHeHHe TEOPETHKO-MHOKECTBEHHOIO —amnmapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHWH 3a4ad U3 JIPyTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTEeMaTHYECKOIO OOBEKTA, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIE YDABHEHHS.

11 KJIACC

Yucaa v BIYUCTCHUS

Harypanbnbie u uenbsle yucia. [IpumeHeHue NMPU3HAKOB JIEIUMOCTH LEJIBIX
yricelsl, HanOombIuii oOmuii memutens (manee — HOJI) m HamMeHblee oOIee
kpatHoe (nanee — HOK), octatkoB mo Moayto, anroputma EBKInaa i pemieHust
3a7a4 B LEJIBIX YUCTIAX.

Kommiekcuble uwncna. AnreOpanueckas W TPUTOHOMETpUYECKass (HOPMBbI
3aMUCH KOMIUIEKCHOTO 4YHCia. ApudMeThueckue ornepanud ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YMCENl Ha KOOPAMHATHOW TJIOCKOCTH.
®opmyna MyaBpa. KopHu N-oii creneHn U3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMIUIEKCHBIX YHCEN JIJIsl pelieHus (PU3NUECKUX U TEOMETPUUECKUX 3a]1ay.

YpaBHeHMs U HEPABEHCTBA

CucrteMa ¥ COBOKYINHOCTh YpPaBHEHHM U HEPaBEHCTB. PaBHOCUIIbHBIC
CHUCTEMBI U CUCTEMBI-CIICICTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTO0p  KOpHEH  TPUTOHOMETPUYECKHMX  YpPaBHEHHMH C  MOMOIIbBIO
TPUTOHOMETPUYECKON OKPY>KHOCTHU. PelieHre TpuroHoMeTpuIeCKUX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHUS TOKA3aTEeIBHBIX U  JIOTAPUPMUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPALTMOHATBHBIX HEPABEHCTB.

OCHOBHBIC METOJIbl PEIICHUS CHUCTEM M COBOKYIHOCTEW pallMOHAIbHBIX,
UppaIMoHaIbHBIX, IOKA3aTEJIbHBIX U JJOTapU(OMUIECKUX YPaBHECHUM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMMU.



[IpumeHenne  ypaBHEHUH, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTUYECKUX 3a/ad U 3a/ad U3 pasluYHbIX Oo0JacTeld HayKd M peajbHOU
JKA3HU, UHTEPIIPETALNS OJYYEHHBIX PE3YyJIbTATOB.

DYyHKUMU U TPaPUKH

I'paduk xommosuumm GyHKIUNA. ['eoMerpuueckue oOpas3bl ypaBHEHUU H
HEPABEHCTB Ha KOOPAWHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue GyHKIINH, UX CBOWCTBA U TpadUKH.

['paduueckue Meroabl pelieHHs ypaBHEHM U HepaBeHCTB. ['paduueckue
METO/IbI PELICHUS 33/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpadukoB (QYHKIUN JUIsI UCCIEIOBAaHUS TPOIECCOB U
3aBUCUMOCTEHN, KOTOPbIE BO3HHUKAIOT MPU PEIIEHUH 3a/ad U3 APYrHUX y4eOHBIX
MPEIMETOB U PEAIIBHOM KU3HHU.

Hauana MaTeMaTH4ecKOro aHajamn3a

[TpumeHeHne Mpou3BOIHON K MCCIIEJOBaHUIO (YHKIIMII HA MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoknenue  HauOonblIero W HAUMEHBIIErOo  3HAYEHUU
HEeNpepbIBHON (DYHKIIUH HA OTPE3KE.

[IpuMeHeHnEe TPOU3BOMHOM JUISI HAXOXKACHUS HAWIIy4dlIer0 pPELICHHS B
IPUKIIAJHBIX 3aJadax, Ui OIpPEACIICHUS CKOPOCTH WM YCKOPEHHUs IpoLecca,
3aJIaHHOTO (HOPMYJIION MU TPaPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBOOOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHKUUH. [IpaBuna HaxoXIeHHs TEPBOOOPA3HBIX.

WNuterpain. I'eomerpuueckuin CMBICII VHTErpaa. Brruncnenue
ornpeaenéHHoro nuTerpana no gopmyine Hototona-JleitOnuna.

[IpumeHneHnre wHTErpana g HAXOXIEHUs IUIOMANeH TUIOCKHX (Uryp u
00BEMOB T€OMETPUUECKHUX TEJL.

[Ipumepsl pemenuit AuddepeHunanbHbIX ypaBHEHUW. MareMatuyeckoe
MOJIEJIMPOBAHUE PpEAJbHBIX MPOLECCOB C TMOMOIIBI0 U epeHuanbHbIX
YPaBHEHHU.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHL) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHI

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:KaaHCcKOro BOCIIUTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MTO3UIIMHA 00YUYaOIIETOCs KaK aKTUBHOTO H
OTBETCTBEHHOTO  4YJIEHAa  POCCHUHCKOro  oOIIecTBa,  MPEJCTAaBICHUE O
MaTeMaTHYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS PaA3JIMUHBIX CTPYKTYp, SBICHHM,
IOPOLEAYP TIpaKAaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI M APYroe), yMEHHE
B3aMMO/JICUCTBOBATh C COIMAJbHBIMU HWHCTUTYTAMU B COOTBETCTBHU C HX
(GYHKIUSAMHY 1 HA3HAYCHUEM;

2) IATPMOTHYECKOT0 BOCTIMTAHMS

c(hOpMHUPOBAHHOCTh POCCUNCKOMN I'pakTaHCKOM HMIEHTUYHOCTH, YBAXKEHHUS K
MPOIJIOMY M HACTOSIIIEMY POCCUMCKOM MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHE K
JTOCTHXKEHUSIM POCCUMCKUX MaTEMATUKOB U POCCUMCKOM MAaTEMAaTHUYE€CKOW IIKOJIBI,
UCIOJB30BaHUE OATUX JOCTHUKEHUU B JAPYTrMX HayKaX, TEXHOJOrusaX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAHME JTYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoja, ChOPMHUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHMUSI, 3TUUECKOIO MOBEJACHUS, CBSI3AHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUW HayKu U JEATEeIIbHOCThIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3CTEeTHYECKOT0 BOCTIMTAHHUS

ACTETUYECKOE OTHOIIECHUWE K MHPY, BKIIOYAs 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3ajJlay, pEHICHUN, PacCyKIECHUM, BOCIPUUMYUBOCTD
K MaTEMaTUUYE€CKUM acCleKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) ¢pu3MYeCKOro BOCIIUTAHUS

c(hOPMHUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMaTHYCCKUE 3HAHUS B
MHTEpecax 3JI0pOBOIo U 0€30MacHOro 00pa3a )KHU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0pPOBBIO (3I0pOBOC MHUTaHWE, COATAaHCHUPOBAHHBIA PEKHUM 3aHATHH WU
OT/bIXa, peryispHas ¢undeckas aKTUBHOCTD), PH3UUECKOE COBEPIICHCTBOBAHHE
MIPY 3aHSITUAX CIIOPTUBHO-03I0POBUTEIBLHON 1€ TEIbHOCTHIO;

6) TPy10BOT0 BOCTIMTAHMUS :

TOTOBHOCTh K TPYIy, OCO3HAHHE IIEHHOCTH TPYIOJIOOUS, HHTEpPEC K
pazmuuHbiM  chepaM  NPODECCUOHAIBHOW  NESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKECHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBHIOOD
Oynymeidr mpodeccu U pearru30BBIBATh COOCTBEHHBIC JKU3HCHHBIC TUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMy  OOpa30BaHHIO U
caMoO0Opa30BaHUI0 Ha MPOTHKECHUH BCEH JKM3HHM, TOTOBHOCTh K AaKTHBHOMY
YYACTHIO B PEIICHUH MTPAKTHUYCCKUX 3a]a4 MAaTEMAaTHUCCKOM HAIIPABICHHOCTH;

7) 3K0JI0rHYecKOro BOCIIMTAHHA:

ChOPMHUPOBAHHOCTh  KOJIOTHYECKOW KYJIBTYPHI, IMOHUMAHHE BIIHSIHUS
COIHAIbHO-9KOHOMHYECKHX MPOIIECCOB HAa COCTOSHHUE MPUPOIHON M COIUATBHOM
CpeJibl, 0CO3HAHKE TJI00ATBLHOTO XapaKTepa IKOJOTHYSCKUX MPOOIIeM, OPUCHTAITHSI
Ha TPUMEHEHHE MATCMAaTHUCCKMX 3HaHWH JUIs pelIeHHs 3aJad B 00JacTu
OKPYKAOIIeH Cpepl, IUIAHUPOBAHUE IIOCTYNIKOB M OIICHKH HX BO3MOYKHBIX
TIOCJIEACTBUM JUIsE OKPYIKAFOIICH CPEIbI;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

C(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH M OOIIECTBEHHOW  NPAKTUKH, ITOHUMaHUE
MaTeMaTUYEeCKONH HayKu Kak cdepbl 4YeJ0BEUYCCKOW JCSITEIbHOCTH, AITAloOB e
pasBUTHsSI W 3HAYMMOCTH JJIS PA3BUTHS [UBUJIM3AIMH, OBJAJCHHE S3BIKOM
MaTeMaTHKA W MaTeMaTHYECKOW KyJIbTypOHl Kak CpEJACTBOM IIO3HAHHUS MHpa,
TOTOBHOCTh OCYIICCTBIATh IPOEKTHYIO M HCCIEAOBATCIBCKYIO AESITEIBHOCTh
WHIMBUYaJIbHO M B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTeJbHBIC YHUBEPCATbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble jjoruveckme 1eiicTBus

BBISIBJISAITh M XapaKTEPHU30BaTh CYLIECTBEHHbIE MPU3HAKKM MAaTE€MaTUYECKHX
OOBEKTOB, TMOHATUH, OTHOLICHUH MEXIy MNOHATHSAMH, (QOPMYJIUPOBATH
OIpe/ieNICHUs TIOHATUH, YCTAaHABIMBATh CYIECTBEHHBIN MPU3HAK KiIacCU(UKAILINH,
OCHOBaHMS 1J1s1 0000IIECHUS U CPAaBHEHMSI, KPUTEPUH MTPOBOJIMMOI0 aHAJN3a;

BOCIIPUHUMATh,  (opMylIupoBaTb U  MOPeoOpPa3OBBIBATh  CYXIACHHS:
YTBEPAUTENIbHBIE U OTPULATENbHBIC, EAUHUYHbBIC, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJIAITh MaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUNS
B (hakTax, JaHHBIX, HAONIOJACHUAX U YTBEPKACHUAX, MpeularaTb KPUTEpUU AJis
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUNIA;

JenaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIFOUEHH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSTENBHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUN
(mpsiMbIe ¥ OT MIPOTHBHOTO), BHICTPAUBATh APT'YMEHTAIIHIO, IPUBOUTH IPUMEPHI U
KOHTPIPHUMEPbI, 000CHOBBIBATH COOCTBEHHBIE CY>KICHUS U BBIBOJIBI,

BBIOMpaTh CMOCOO pelleHus ydeOHOM 3amaud  (CpaBHHMBATh HECKOJIBKO
BapMaHTOB  peLICHHs, BbIOMpaTh HauOoJee MOAXONAUMH ¢  Y4&ToM
CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTCPHUEB).



ba3oBrble ucciaenoBaregbcKue 1eMCTBUA !

UCIIOJI30BaTh BOIPOCHl KaK HCCIEA0BATEIBCKUII HMHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  OPOTHUBOpEUHe,  Mpodiemy,
yCTaHaBIMBAaTh HMCKOMOE W JaHHOe, (opMUpOBaTh TUIIOTE3Y, aApryMEHTHUPOBATH
CBOIO TTO3UIINI0, MHEHHUE,;

IIPOBOJIUTH CAMOCTOSITENIbHO CINTAHUPOBAHHBIA 3KCIEPUMEHT, HCCIIEIOBAHNE
110 YCTAaHOBJICHHIO OCOOCHHOCTEN MaTEMaTHUYECKOro 00BEKTA, SABJICHHMS, IIpoLecca,
BBISIBJICHUIO 3aBUCHMOCTEN MEXIy 00bEKTaMU, SIBICHUSMH, IIPOLIECCAMH;

CaMOCTOATENbHO (OPMYIUPOBATH OOOOIIECHUS U BBIBOJABI IO pe3yjibTaTaM
MPOBEAEHHOTO  HAOJNIIOIEHMs, UCCJEJOBaHMs, OIIEHUBAaTh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BHIBOJIOB U 000OIIIECHHUI;

IPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE MPOLECCA, a TAaKXKE BBIIBUIaTh
IIPEATOJIOKEHHS O €r0 PA3BUTHH B HOBBIX YCIOBHSIX.

Pabora c nndopmanmeii:

BBISIBJIATh J€(UUNATHI MHPOpPMALIMK, JAHHBIX, HEOOXOJIMUMBIX JUIsl OTBETA Ha
BOIIPOC U ISl pELICHUS 3a]1auH;

BBIOMPATh MHPOPMALIUIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIIM3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHOOPMAIMIO PA3IUYHBIX BHUIOB U
¢dbopM npescTaBICHUS;

CTPYKTYpPUPOBAaTh MH(POPMALIUIO, MPEJICTABIATh €€ B Pa3IMYHBIX (POpMax,
WJLTIOCTPUPOBATH Tpapruecky;

OLICHUBATh HaJEKHOCTD uHbOopMaluu 1o CaMOCTOATEIIBHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBHS

Oo0menne:

BOCHPUHUMATh U (POPMYIHPOBATH CYKICHUS B COOTBETCTBUHU C YCIOBUSMHU U
HeiasiMu OOLIEHHUs, SICHO, TOYHO, T'PaMOTHO BbIpa)kaTh CBOI TOYKY 3pEHHUS B
YCTHBIX M NMHCBMEHHBIX TEKCTaX, JAaBaTh MOSCHEHUs MO XOIy PELICHUs 3aJayH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B Xoje 00CyXJeHus 3aJaBaTh BOIPOCHI MO CYIIECTBY 00CYXIaeMON TEMbI,
npo0sieMbl, pelaeMoi 3ajaud, BbICKA3bIBaTh HJIEH, HALIEJICHHbIE Ha IOUCK
pElIEHNs], COINOCTABISITh CBOU CYXIEHUA C CYXKICHHUSIMHU IPYTMX YYaCTHUKOB
nuasnora, oOHapy>KMBaTh pa3judve M CXOJICTBO MO3UIIMKA, B KOPPEKTHOU (dopme
(dbopMyIHpOBaTh pazHOTIacHsi, CBOM BO3PaXKEHUS,

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a1a4M, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOATEIbHO BBIOMpPATh (QopMaT BBICTYIUICHHS C Y4E€TOM 3ajad
MPEe3eHTalUU U OCOOEHHOCTEH ayIuTOPHUH.

PerynsiTuBHBIC YHHBeEpcaJbHbIe Y4eOHbIe e CTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1a4i, BEIOUPATh CIIOCOO pEIeHUs C
Y4ETOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJbHBIH NHTEJJIEKT:

BIIAJICTh HABBIKAMH  IIO3HABATEIIbHOW  pedieKkcMr KaKk  OCO3HAHUS
COBEPIIAEMbIX JCHCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
crioco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJISA IIpoIlecca W pe3yibTaTa peIIeHUs
MaTEMaTUIECKOH 3aJa4H,

MIPEJABUJICTh TPYJIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPU PEIICHUU 3aJ1a4H,
BHOCHUTh KOPPEKTHUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HalJICHHBIX OIIKMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yJIbTaTa 1IN U YCIOBUAM, OOBSCHITH TPUINHBI
JIOCTHKEHUSI MM HEJOCTHIKEHUS PE3yIbTaTOB JIEITCIBbHOCTH, HAXOIUTh OIIHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY .

CoBMecTHAsl 1eSITEJIbHOCTD.

MOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON M MHAWBUIYATbHOMN
paboThl MpH pEIICHWH Y4YeOHBIX 3ajlad, NPUHUMATh II€Jdb COBMECTHOM
JeATEIIbHOCTH, IUIAHUPOBATh OPTraHMU3allMI0 COBMECTHOM pabOoThl, paclpeneisiTh
BUJIbI paboOT, JOroBapuBaThCs, OOCYXKIaTh TMPOIECC M pe3ysibTaT pabdOThI,
00001aTe MHEHHUST HECKOIBKUX JIIOAEH,

y4acTBOBaTh B IPYIIIOBBIX (hopMax paboThl (00CYKAcHHUS, OOMEH MHEHHH,
«MO3TOBBIE IITYpPMbI» M HHBIE), BBIIOJHATHL CBOIO YacTh pabOThl U
KOOPJIUHUPOBATh CBOU JEWUCTBUS C JPYTMMHM YJICHAMHU KOMAaHJbl, OICHUBATh
Ka4ueCTBO CBOETO BKJIaja B OOUIUN MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenus B 10 kjacce oOydyaromuiics TOJYYHUT CIEAYIOIINE
MPEAMETHBIC PE3YNbTAaThl MO OTACIbHBIM T€MaM pabouel MmporpamMMbl Y4eOHOTO
Kypca «Anrebpa v Hauajla MaTeMaTHYECKOr0 aHaIU3a»:

Yucna v BBIYMCJICHUSA!

CBOOOJTHO OIEpPUPOBATh TOHITHSAMHU. PAIMOHAIBHOE YHUCIIO, OCCKOHEYHAas
nepuonuyeckas JpoOb, TPOILEHTHI, HPPAIMOHAIBHOE YHCIIO, MHOXECTBa
pallMOHANIbHBIX U ICHUCTBUTENIBHBIX YUCEI, MOAYJIb JEHCTBUTEIHHOTO YUCIA,

MPUMEHATh JIPOOM U TPOLEHTHI Uil pEelIeHUs] TPUKIAJHBIX 3ajad U3
PA3JIMYHBIX OTPACIICN 3HAHUM U PEAJIbHOM KU3HU,

MPUMEHSTh MPUOTMHKEHHBIC BRIUUCIICHNUS, PABWIIA OKPYTJICHUS, MPUKUAKY U
OLICHKY pe3yJIbTaTa BHIYUCIICHH;



cBOOOZIHO OMNEepUpOBaTh MOHATHEM: CTEMEHb C IEeJbIM IOKa3aTeleM,
UCIOJIb30BaTh MOAXOIAILYI0 (POPMY 3alMCH IEHCTBUTENBHBIX YUCEN ATl PEIICHUs
NPaKTUYECKHX 3a]a4 U NPEJCTaBICHUS JAHHBIX;

CBOOO/IHO OINEPUPOBATh MOHATHUEM: apUPMETHUECKUN KOPEHb HATypajbHOU
CTEIICHY;

CBOOOJIHO OIEPUPOBATH MMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CBOOOJIHO OIEPUPOBATh TMOHATHUSAMU: JIOTapudM YHCTA, JECATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

cBOOOJIHO ONEpUPOBAaTh NMOHATUSAMM. CHUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC
YHCIIOBOIO apryMEHTa,;

OIEpUPOBATh MOHATHIMU. APKCUHYC, aPKKOCHHYC M apKTAHI€HC YMCIOBOIrO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

cBOOO/IHO ONEpPUPOBATh MOHATUSIMM: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U YPABHEHUSI-CIIEICTBUSA, PABHOCUJIbHBIE HEPABEHCTBA;

OPUMEHATh pPa3IUYHbIe METOAbl PEIICHHS palUOHAIBHBIX U JAPOOHO-
palMOHAIBHBIX ypaBHEHUH, NPUMEHATh METOJ HWHTEPBAJIOB IS PELICHUA
HEPaBEHCTB;

CBOOO/IHO OINEpPUPOBaTh MOHATUSMU. MHOTOUWIEH OT OJHOM NEPEMEHHOH,
MHOTOWIEH € UeNIbIMH KO3(PUIIMEHTaMH, KOPHM MHOIOYIEHa, MPUMEHAThH
JIeJIeHUe MHOTO4YJIeHa Ha MHOTOYJIEH C OCTaTKoM, TeopeMy be3y u teopemy Buera
JUISl peLIEHUs 33/1a4;

cBOOOZIHO ONEpUpPOBATh TOHATHUSAMU. CHCTEMA JIMHEHWHBIX YpaBHEHMH,
MaTpulla, ONpPENEIUTENh MaTpulbl 2 X 2 W €ro TeOMETPUUYECKUH CMBICH,
UCTIONIb30BaTh CBOMCTBA OMpEACNTUTENsT 2 X 2 JJIsl BBIYMCIICHUS €r0 3HAYCHMS,
OPUMEHATh ONPENETUTENH [JIsl PELIEHUs CUCTEMbl JIMHEWHBIX YpaBHEHUH,
MOJIEJINPOBATh PEAJBHBIE CUTYallUH C IOMOIIBIO CHCTEMBI JIMHEMHBIX YPAaBHEHHUH,
UCCJIEN0BATh ITOCTPOEHHBIE MOJEIU C IOMOIIBI0 MAaTPUILl U ONPEIEIUTENEH,
MHTEPIPETUPOBATH MOJIYYEHHBIN PE3yIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEWCTBUI C KOpPHSAMU MJis1 HpeoOpa3zoBaHUs
BBIPAKEHU;

BBINOJIHATH MPe0Opa30BaHuUs YUCIOBBIX BBIPAXKEHUM, COJIEPIKALIUX CTEIICHH C
palMOHAIBHBIM [TOKA3aTENEM;

UCIIOJIb30BaTh CBOMCTBa jgorapupmMoB LISt npeoOpa3zoBaHus
JorapuMHUUYECKUX BBIPAKECHU;

cBOOOZIHO ONEpUPOBaTh MOHATHUSMU: HppalMOHAIbHBIC, MOKa3aTelIbHbIE U
Jorapu(pMHuUecKre ypaBHEHUS, HAXOJUTh UX PEIICHUS C TTOMOIIbIO PABHOCHIIBHBIX
NEPEXOJ0B WIIM OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHSTh OCHOBHBIE TPUTOHOMETpHUECKHe (HOPMYIIbI JIJIsl MPeoOpa30oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUM;

CBOOOJHO ONEpPUPOBATH IMOHSATUEM: TPUTOHOMETPUYECKOE YpPABHEHUE,
OPUMEHATh HeoOxoaumble  (OpMyJbl  JUIsl  PEIIEHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPaBHECHU;

MOJICJIMPOBATh peajbHbIE CHUTyalMd Ha A3bIKE aireOpbl, COCTaBIATH
BBIDAKECHMSI, YpaBHEHMS, HEpPAaBEHCTBAa IO YCJIOBHIO 3aJayH, MCCIEI0BaTh
IIOCTPOEHHBIE MOJIENIN C MCIIOJIb30BAHUEM allliapaTa aiareopsl.

DYyHKIMH U TPAPUKH:

cBOOO/IHO ONEpUpPOBaTh NOHATUAMM: (PYHKIIHS, CIIOCOOBI 3a1aHUs (PYHKINH,
B3aMMHO OOpaTHbie (QYHKIUH, KOMOO3UIMS (yHKUUH, rpadux QyHKIHH,
BBITIOJIHATH 3JIEMEHTApHBIC MTPe0Opa3oBaHus rpauKkoB QyHKIIHIA;

CcBOOO/JIHO OIEPUPOBATh MOHATUAMU: OOJIACTH OINPEAEIEHUS M MHOMXECTBO
3HaYeHUH QYHKIMH, HYJIU QYHKIMH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBaTh TMOHATUAMM: UYETHBIE M HEYETHBIE (PYHKIUH,
NepUoInYEcKre (PYHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIUHU, MAKCUMYMbI U
MUHUMYMBI (DYHKIMM, HauOoJiblliee M HauWMEHblee 3HAaYeHUE (PYHKIUU Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh NOHATUAMMU: CTEIIEHHAs (QYHKIUS C HATypaJbHBIM U
HEeJIbIM TIOKa3zareneM, rpauk CTENeHHOM (YHKIMH C HaTypallbHbIM M UEIbIM
nokasaresemM, rpauk KOpHS N-Oi CTeneHW Kak (PYHKIMU OOpaTHON CTENEHU C
HaTypaJIbHBIM [10Ka3aTeleM;

ONEpUPOBaTh TNOHATHUAMMU: JIMHEHHAs, KBaJpaTU4Has U JIpOOHO-IMHEHHas
(GYHKIUH, BBIOJIHATE 3JIEMEHTApPHOE MCCIIEI0BAaHNE U MIOCTPOCHUE UX I'pa(UKOB;

CBOOOJHO ONEpPUPOBATh MOHATUSAMHU: IOKa3aTelbHAas M Jorapudmuueckas
(GyHKLIMHM, UX CBOMCTBA M TpauKH, MCIOJb30BaTh UX TpaduKu AJIs pelIeHUs
YPaBHEHU;

cBOOOZIHO ONEpUPOBATHh TOHATHUAMU: TPUTOHOMETPUYECKAsT OKPY>KHOCTb,
OIpeeIeHNe TPUTOHOMETPUUECKUX (PYHKIUIA YUCIOBOTO apIyMEHTa,;

UCIONIb30BaTh rpaduku (QYHKIUI JUIsl  UCCIEAOBaHUS MPOLIECCOB U
3aBUCUMOCTEHN MpHU PEIICHUM 3a/1ad U3 APYTUX y4eOHBIX MPEIMETOB U pPealbHOU
U3HHU, BBIpaXXaTh (HOpMyIaMH 3aBUCUMOCTH MEX]ly BEIMUMHAMH;

Havana maTeMaTH4eCKOI0 aHAJIN3A!

CBOOOJHO ONEPUPOBATH MOHATHSAMU: apUPMETHYecKas U TreoMeTphuecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETPUYECKasi IPOrpeccHsi, TMHEUHBIN U
HKCIMOHEHIIMATBHBIA POCT, GOpMyJIa CIOKHBIX MPOIEHTOB, UMETh MPECTaBICHUE
O KOHCTAaHTE;

UCIIOJIB30BaTh MMPOTPECCUU JUISl PELICHHs PEATbHBIX 3a4ad MPUKIAJTHOIO
Xapakrepa,



cBOOO/IHO OTIEPUPOBATH MOHATUSAMHU: MOCIEI0BATENbHOCTD, CIIOCOOBI 3aJaHUS
MOCNIEAOBATEIBLHOCTEH, MOHOTOHHBIE M OTpPaHHYEHHBIC IOCIIEI0BATEIbHOCTH,
NOHMMATh OCHOBBI 3apOXKICHHMS MAaTeMaTHYeCKOro aHalh3a KaK aHalu3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OIEpPUPOBATh MOHATHSIMU. HENpepbiBHbIE (GYHKIUU, TOYKHU
pa3pbiBa rpaduka QyHKIMH, aCUMOTOTHI rpaduka QyHKIIH;

cBOOOJIHO OINEpPUPOBATH MOHATHEM: (YHKIMS, HETMpEpbIBHAS Ha OTpPE3Ke,
MPUMEHSTh CBOMCTBA HENIPEPBIBHBIX QYHKIUN JUIsl pelIeHUs 3a]1ay,

CBOOOJHO OIEpUPOBATh MOHATUSIMHU. TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIMH, KacaTenbHas K rpaduky GyHKIUH,

BBIUUCIISATh MPOU3BOJIHBIE CYyMMBI, IPOU3BEIACHUS, YACTHOTO U KOMIIO3HUIINH
IByX (DYHKUUH, 3HATH MPOU3BOIHBIEC SJIEMEHTAPHBIX (QYHKITH;

UCIIOJIb30BaTh T€OMETPUYECKUI M (PU3NYECKUII CMBICI NPOU3BOAHOM IS
pelIeHus 3a1ad.

MHo:kecTBa M JIOTHKA!

CBOOOJIHO  OMEpPHPOBaTh TMOHATHUSAMHU. MHOXKECTBO, OMEpaluud  Haj
MHO>KECTBaMH,

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmapat Jij1sl ONUCaHUs pealbHbIX
IPOLIECCOB U SIBJICHUH, IPU pELICHUHN 3a/1a4 U3 IPYTUX yY€OHBIX MPEIMETOB;

CcBOOOJHO OINEPHPOBATh MOHATHUSAMU. OIpEACICHUE, TEOpeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTUYECKOTO O0OBEKTA, JOKA3aTEIbCTBO, PABHOCUIILHBIC
ypaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kjacce oOydyaromuiics TOJYYHUT CIEAYIOIINE
IpeIMETHBIE Pe3yJIbTaThl MO OTAEIbHBIM TeMaM paboueill mporpammbl yueOHOTrO
Kypca «Anredpa 1 Hayana MaTeMaTHYECKOTO aHAIIA3a» !

Yucna v BBIYMCJICHUSA!

cBOOOZIHO ONEpUpOBaTh MOHATUSMU. HATypajJbHOE U IEJI0e YHCIIO,
MHO’KECTBa HATypajbHBIX M LEJbIX YUCEN, HUCIOJIb30BATh MPU3HAKH JAECTUMOCTU
uenbix yucen, HOJl 1 HOK HaTypanbHBIX yucen s pelieHus 3a1a4d, IPUMEHATh
anroput™m EBKina;

CcBOOOJIHO OMEpUpOBaTh MOHATHEM OCTaTka 110 MOJIYJI0, 3aliChIBAaTh
HATypaJbHbIC YHUCIIA B PA3JTMYHBIX MO3UIIMOHHBIX CHCTEMaX CUUCIICHHUS,

CBOOOJIHO ONEpPUPOBATH MOHATUSMHU. KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHWCEN, TPEJCTaBIATh KOMIUICKCHBIC YHCIa B alnreOpamyeckoil u
TPUTOHOMETPHUUECKOH (hopMe, BBIMOIHATH apU(METHIESCKUE OTEepaIllii C HUMU U
n300paxaTh Ha KOOPAMHATHOM IMJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJHO OMEPHUPOBATH TOHITHIMHU. HPPAIMOHAIBHBIC, MOKAa3aTeIbHBIE U
jJorapuMHUUECKHEe HEPaBEHCTBA, HAXOIWUTh WX PEIICHHs C TOMOIIBIO
PaBHOCWJIBHBIX MEPEXOJIOB;

OCYUIECTBJIATh OTOOpP KOpPHEH TpU pElIEHUH TPUTOHOMETPUYECKOTO
YpaBHEHHS,;

CBOOOJHO OIEpUPOBATh IMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXoaumbie  (OpPMYNIBI IS PENICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYITHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CUCTEMBI-CIICJICTBHS, HAXOAUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALHOHAIBHBIX, TTOKA3aTEIbHBIX U
Jorapu(MUUIECKUX YpaBHEHUI 1 HEPABCHCTB,

peuarb paloOHaJbHbIE, VUppalrOHaJIbHbIE, II0Ka3aTeJbHBbIE,
JorapuMUUECKUE€ W  TPUTOHOMETPUUECKHE YpPaBHEHUS W  HEPaBEHCTBA,
coAepKalye MOIYJIU U apaMeTphI;

MPUMEHSTH TpauyecKre METOIbI IS PEIICHUS YPaBHEHUI U HEPABEHCTB, a
TAKXKE 3a]1a4 C [TapaMeTpamu,

MOJICIUPOBATh peajbHbIE CHUTyalldd Ha fA3bIKE aireOpbl, COCTaBISAThH
BBIDQKCHUS, YPAaBHCHMS, HEPABEHCTBA M HX CHUCTEMbI [0 YCIOBUIO 3a1a4H,
UCCIIEIOBAaTh TOCTPOCHHBIE MOJIEIM C UCIOJIb30BaHUMEM ammapara ajireOpsl,
WHTEPIPETUPOBATH MTOTYUYEHHBIN PE3YJIHTAT.

DYyHKIMH U TPAPUKH:

CTpOUTh TpadUKU KOMIO3UIMU (PYHKIUNA C TOMOIIBIO 3JIEMEHTAPHOTO
HCCIICIOBAHUS M CBOMCTB KOMITO3UIIMU ABYX (hyHKIIHHA,

CTPOUTh Te€OMETpUYeCcKhe oOpa3bl yYpaBHEHHWU U  HEPABEHCTB Ha
KOOPJUHATHOM TIOCKOCTH;

CBOOOJTHO  OMEpUpOBaTh MOHATHUSMU: TpadUKH TPUTOHOMETPUUECKUX
GyHKIUH;

NPUMEHATh (YHKIUMU IS MOJCTUPOBAHUS U HUCCIEIOBAHUS PEAIbHBIX
MPOLIECCOB.

Hauana MmaTeMaTH4eCKOI0 aHAIM3A!

UCIIOJI30BATh MPOU3BOIHYIO JJIs UCClIeIOBaHUs (YHKIIMA HA MOHOTOHHOCTD
Y DKCTPEMYMBI,

HaxOJUTh HAMOOJIbIlICe U HAUMEHbIIIee 3HAaUCHUsI (DYHKIIUU HETPEPHIBHON Ha
OTPE3KE;

WCIIOJIb30BaTh IPOM3BOAHYIO I HAXOXKJICHUS HAWIy4ylIEero pELUICHUs B
MPUKIAJHBIX, B TOM 4YHCIE€ COUMAIBHO-d)KOHOMUYECKHX, 3aJadax, s
OTIpeJIeTICHUs] CKOPOCTH U YCKOPEHHUs Iporiecca, 3aJaHHOro (GOpMyJIon WIn
rpadukom;



cBOOOZIHO OMNEpUpOBaTh MOHATUSMHU. TEpPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpal, HaXOAWUTb NepBOOOpa3HbIe 3IEMEHTAPHBIX (DPYHKIMA U BBIYUCIATH
uHTerpan no gopmyine Horotona-JleitOnuna,

HaXOAUTh IJIOLIAAN IIIOCKUX (PUTYP U OOBEMBI TEJ C IOMOIIBIO HHTETPA;

UMETh TPEJCTaBICHUE O MaTEMaTHMYECKOM MOJICIMPOBAHUM HA IpUMEpPE
cocTaBlIeHUS U] PepeHIInaNIbHBIX YPABHEHHUI;

pemars OpUKIaAHbIE 337a4yd, B TOM YHUCIE COLMAIbHO-3KOHOMHUYECKOTO U
(U3NYECKOTO XapaKTepa, CPeICTBAMU MATEMAaTUYECKOTO aHAIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHHe pa3iejioB H TeM (undposrbie)
n/n NpOorpaMMbl Bcero Kontpoaeneie  Ipaxririeckue o0pa3oBaTe/IbHbIE
padoTsbI padoThI pecypesI
MHOXeCTBO JIeHICTBUTENBHBIX YHCEIL.
1 MHorounensl. PaninonanbsHble ypaBHEHUS U 24 1
HepaBeHcTBa. CHCTEMBI JIMHEHHBIX
YpaBHEHUU
5 @ynkuuu u rpapuku. CreneHHast QyHKIMS ¢ 12 1
LeJIBIM [TOKa3aTeIeM
3 ApudpmeTnueckuilt KOpeHb N-0i CTENEHH. 15 1
HppanuoHanbHble ypaBHEHUs
4 [TokazarenbHast pyHkius. [lokazarenbHble 10 1
YpaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmuueckue ypaBHeHUS
5 Tpuronomerpudeckue BeIpaXXeHUs U 99 1
ypaBHEHHUS
[TocnemoBaTeIbHOCTH U TPOTPECCUH 10
HenpepoiBable pynkuuu. [IponzBoanas 20
9 [ToBTOpeHue, 0600IIEHNE, CHCTEMATH3AIIHS 5 )
3HaHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHHe pa3iesioB H TeM (undposrbie)
n/n MpPOrpaMMbl Bcero Kontpoaenpie  Ipakriieckue o0pa3oBaTeIbHbIE
padoThI padoThI pecypen
1 HccnenoBanue GyHKIHIA C TOMOIIBEO 99 1
MIPOU3BO/IHOM
2 [TepBooOpasuas 1 HHTETpAI 12 1
3 I'paduku TpUrOHOMETPUUECKUX (HYHKIIHA. 14 1
TpuroHoMeTpuuecKie HEpaBeHCTBA
4 HppanuoHaiibHbie, IOKa3aTeIbHbIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
5 KommiekcHbie uncia 10
6 HatypanbHble u nensle uncia 10
Cuctembl pallMOHAIBHBIX, UPPAUOHATBHBIX
7 MTOKA3aTEIbHBIX U JIOTapUPMHUUECKUX 12 1
ypaBHEHUH
8 3amaqu ¢ mapamerpamMu 16 1
9 [ToBTOpeHnue, 06001IeHNE, CUCTEeMaTH3 AU 16 5
3HAHHUN
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHBIE
Ne Hara undposbie
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsl
MHOKeCTBO, OTniepaluu HaJl MHOKECTBAMU
1 ! patiuH Haa 1 04.09.23
Y UX CBOMCTBA
2 Juarpammsbl Diinepa-Benna 1 04.09.23
[IpuMeHEeHHE TEOPETUKO-MHOKECTBEHHOTO
3 P P 1 07.09.23
amnmapara Jiisl permieHus 3a1a4
Panmonaneueie yncna. OObIKHOBEHHBIE U
4 JeCATUYHbIE JPOOH, MPOLIEHTHI, 1 08.09.23
OCCKOHEUYHBIC TIEPHOAMYSCKHE JPOOH
Panmonaneueie yncna. OOBIKHOBEHHBIE U
5 JeCATUYHbIE JPOOH, MPOLIEHTHI, 1 11.09.23
OecKOHEUYHbIEC IEPUOANYECKUE JPOOH
[Ipumenenue npoOeli ¥ MPOLIEHTOB ISt
6 P AP POTEHTOR 1 11.09.23
pEIICHUS TTPUKIIATHBIX 33129
[Tpumenenne qpobei u MPOIEHTOB ISt
7 P AP POREHTOR A 1 14.09.23
pEIICHUS TTPUKIIATHBIX 33129
eficTBUTENbHBIC YnCia. ParimoHansHbIe U
8 A B 1 15.09.23
HppalMOHAILHBIC YUCIIa
Apudmerndeckre onepamuu ¢
9 p! ¢ pa 1 18.09.23
JNCHCTBUTEILHBIMHA YU CITAMA
Moaynb AEHCTBUTEIBHOIO YHCIIA U €70
10 e 1 18.09.23

CBOMCTBA




11

[TpuGnuxEHHBIE BEIYMCIICHUS, IPaBHIIA
OKpYTIJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BEIYUCIICHAN

21.09.23

12

OCHOBHBIE MCTOJbI pCIICHUSA LCIIbIX U
IpoOHO-pallMOHATBHBIX YPABHEHUH U
HEPaBEHCTB

22.09.23

13

14

15

OCHOBHBIE METO/IbI PEILICHHS LEIBIX U
IpoOHO-pallMOHATBHBIX YPABHEHUH U
HEPaBEHCTB

OCHOBHBIE METOIbI PEIICHUS LENbIX U
JIpOOHO-pallMOHANIBHBIX YPAaBHEHUHN U
HEPAaBEHCTB

MHOro4ieHsl OT OAHON NEPEMEHHOM.

Jlenenue MHOrO4IeHa Ha MHOTOUJIEH C
ocratkoM. Teopema besy

25.09.23

25.09.23

28.09.23

16

MHorouseHsl ¢ eabIMi K03 puiineHTamu.

Teopema Buera

29.09.23

17
18

Pemenue cucreM JIMHENHBIX YpaBHEHUN

Pemrenne cucreM MMHEHHBIX ypaBHEHUN

02.10.23
02.10.23

19

Martpuna cucTeMbl JINHEWHBIX YPAaBHEHHI.
OnpeenuTens MATPUITLI 2X2, eT0
F€OMETPUYECKUIN CMBICIT U CBOMCTBA;
BBIYHCIICHHE €T0 3HAUCHUS

05.10.23

20

21

Omnpenenurens MaTPUILBI 2X2, €T0
F€OMETPUYECKUIN CMBICIT U CBOMCTBA;
BBIYHCIICHUE €0 3HAYCHUS

[IpuMeHeHue onpenennuTens A peLeHus
CUCTEMBI JINHEWHBIX YPAaBHEHUU

06.10.23

09.10.23




22

Perrenue npukiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEHHBIX YpaBHEHUM

12.10.23

23

24

25

Perenue npukimagHbIX 3324 C TOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUU
KontponpHas padota: "Pammonansabie
ypaBHEHUsI U HepaBeHCTBa. CUCTEMBI
JTUHEHHBIX YpaBHEHHH'"

@yHKLUSA, c11OCOObI 3a1aHusT (PYHKIMH.
B3aumHuo o6patnble ¢pynkuuu. Komnosurus
byHKIMI

13.10.23

16.10.23

16.10.23

26

I'padux GpyHKIMU. DIIeMEHTapHbIE
npeoOpa3oBaHus TpaQuKOB HyHKIHNA

19.10.23

27

28

29

OO6nacTh ornpeieNeHus: © MHOXKECTBO
3HaueHui pyHkuuu. Hynu ¢pyHkum.
[IpoMexyTKH 3HaK OCTOSTHCTBA

YérHble 1 HeUETHBIE (PYHKIINU.
[lepuonnueckue pyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DyHKIIUH

MakcuMyMbl U MUHUMYMBbI (PYHKIIMH.

HauOonpIiee 1 HauMeHbllee 3HAYCHNE
(GYHKIMY Ha TPOMEKYTKE

20.10.23

23.10.23

23.10.23

30

Jlunelinas, KBaapaTudHas U JpOOHO-
nuHeHas QYHKIUH

26.10.23

31

32

DneMEHTapHOE UCCIIEI0OBAaHUE U
MOCTpoeHHE IpaUKOB ATUX PyHKIUN

DneMeHTapHOe UCCIIEeIOBaHUE U
nmocTpoeHue rpadukoB d3TuX GyHKIUN

27.10.23

09.11.23

33

CreneHsb c LEJIBIM IT0Ka3aTeiaeM. buaom

10.11.23




Hrrotona

CreneHs ¢ OCJIBIM ITOKAa3aTCIICM. bunom

34 13.11.23
Herorona
CrenenHas QyHKLIHS C HATYPAJIbHBIM U

35 ymkis C HATYp: 13.11.23
LeNbIM Toka3aTenieM. E€ cBoiicTBa u rpadux
KonTponbnas padora: "Crenennas

36 POJILHAA pad: ! 16.11.23
¢bynkuums. E€ cBoiicTBa u rpaduk
Apupmerrnueckuii KOpeHb HaTypajJbHON

37 pud Kop P 17.11.23
CTEIEHU U €ro CBOWCTBA
Apudmerrnueckuii KOpeHb HaTypajJbHON

38 pr¢ op P 20.11.23
CTEIEHHU U €ro CBOKCTBA
[IpeoOpa3oBaHus YUCIOBBIX BHIPAKCHUH,

39 peobp P 20.11.23
COJIepKalINX CTENEHU U KOPHU
[Ipeo6pa3oBaHus YUCIOBBIX BBIPAKECHUH,

40 Peobp P 22.11.23
COJIepKalIiX CTENEHU U KOPHU
[Ipeo6pa3oBaHus YUCIOBBIX BBIPAXKECHUH,

a1 peobp p 23.11.23
COJIEpKalINX CTENIEHU U KOPHU
Wppaunonansheie ypaBHeHUs. OCHOBHbBIE

42 METOMBI PELIEHN UPPALITOHAIBHBIX 27.11.23
YpaBHEHUI
Uppanmonansusie ypaBHeHUs1. OCHOBHBIE

43 METOMBI PELIEHNUS UPPALTUOHAIBHBIX 27.11.23
YpaBHEHUI
Uppanmonansusie ypaBHeHUs1. OCHOBHBIE

44 METOABI PELICHNS UPPALIIOHAIBHBIX 29.11.23
YpaBHEHUN
PaBHOCHIIbHBIE TIEPEXO/IBI B PEIICHUU

45 PEXOARLE D 30.11.23

HMPPALMOHAIIBHBIX YPAaBHEHUU




PaBHOCWIIBHBIE TEPEXO/BI B PELICHUN

46 y 04.12.23
UppalMOHANIBHBIX YPaBHEHUN
PaBHOCHITBHBIE TIEPEXOIBI B PEIICHUH

47 PEXOALI B P 04.12.23
UPpalMOHATLHBIX YPaBHEHUHT
PaBHOCHIIbHBIE IEPEXOIbl B PELICHUH

48 PEXOAIPL B P 06.12.23
UppalMOHANILHBIX YpaBHEHUN
CaoiicTBa u rpaduk KOpHS N-0if CTENeHN

49 Kak (yHKIIMH OOpaTHO CTENICHH C 07.12.23
HATypaJbHBIM TOKa3aTelIeM
CaoiicTBa u rpaduk KOpHS N-0if CTENeHN

50 KaK (YHKITMH OOpaTHOU CTETICHH C 11.12.23
HATypaJbHBIM TIOKa3aTeIeM
KonTponbnas pabora: "CpoiicTBa u rpaduk

ol KOpHs N-o¥ creneHu. MppanroHanbHbIe 13.12.23
ypaBHEHHUSA"
CreneHs ¢ paluOHaTbHBIM MTOKA3aTEIeM U

52 | oenh © Pl 14.12.23
e€ cBolicTBa
CreneHb ¢ paliOHATLHBIM MTOKA3aTeIeM U

53 CHieHh © pat 18.12.23
e€ cBolicTBa
CreneHb ¢ palliOHATHLHBIM MTOKA3aTEIeM U

54 TeTIeHE ¢ palt 18.12.23
e€ cBolcTBa
[TokazarenbHas QyHKLIMS, €€ CBOKWCTBA U

55 Oy 20.12.23
rpaduk
Hcnons3zoBanne rpadmka QyHKIUN TSI

56 . 21.12.23
pelIeHUs ypaBHEHUN
Hcnonk3oBanue rpaduka GyHKIUN 115

57 paduka pymKiyH 1 25.12.23
pelleHrs ypaBHeHUH

58 IlokazarenbHble ypaBHEHUS. OCHOBHBIE 25.12.23




METO/bl PEIICHUS TTOKA3aTEeIbHBIX
YpaBHEHU

IlokazarenbHble ypaBHEHUS. OCHOBHbIE

59 METOMBI PEIICHUS IT0KA3aTEIbHBIX 1 27.12.23
YpaBHEHUU
IToka3zarenbHble ypaBHeHUs!. OCHOBHBIE

60 METO/IbI PEIICHUS TTOKA3aTeIbHBIX 1 28.12.23
YpaBHEHUN

61 Kontposbnas pabdora: "HOKaSaTeJ'ILHaf 1 10.01.24
¢ynkuus. [lokazarenbHble ypaBHEHUS

62 Jlorapudwm uucna. CoiicTa jorapugpma 1 11.01.24

63 Jlorapudm uucna. CpoiicTBa norapugpma 1 15.01.24

64 Jlorapudm uucna. CpoiicTBa norapugpma 1 17.01.24

65 JlecATUYHbIE U HATypaJIbHbIE JOraprUpMbl 1 18.01.24

66 JlecATUYHBIC U HATypaJIbHBIC JTOTapH (MBI 1 22.01.24

67 IIpeoOpa3oBaHue BBIPAKEHUN, COACPIKALIIX 1 92.01.24
Jorapu@msl

68 IIpeoOpazoBaHue BBIPAKEHUH, COACPIKALIIX 1 24.01.24
sorapumsl

69 [IpeoOpa3oBaHne BRIPAKEHHMN, COACPIKATITIX 1 25 01.24
Jorapu@msl

70 Jlorapudmuueckas pyHkus, €€ CBOWCTBA U 1 29.01.24
rpaduk

71 Jlorapudmuueckas pyHKIus, €€ CBOUCTBA U 1 29.01.24
rpaduk
Hcnonbp3oBanue rpaduka

79 MoJIb30BaHue rpaduka GyHKIUN TSt 1 31.01.24

pEIIECHHS] ypaBHEHHI




Hcnonp3oBanue rpaduka GyHKIMA A5

73 . 01.02.24
pelleHrs ypaBHeHUN
Jlorapudpmuueckue ypaBHeHusi. OCHOBHBIE

74 METOABI PeIICHUs JIOTapu(HMUIECKUX 05.02.24
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 METO/IbI PEIICHUS JIOTAPUPMUIECKUX 05.02.24
YpaBHEHUN
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METO/IbI PEIICHHS JIOTapU(PMUIECKUX 07.02.24
ypaBHEHUH

77 PaBHOCHIIBHBIE TTEPEXO/IBI B prIeHI/II/I 08.02.24
Jorapu()MUUECKUX ypaBHEHUN

78 PaBHOCHIIBHBIE TTEPEXO/IBI B prIeHI/II/I 12.02.24
JorapupMHUUECKUX ypaBHEHHN

79 KonrtpomnsHas pabora: "HOFapI/I(I)MI/I‘IeCKa:I 12.02.24
¢ynkuus. JlorapudpmMudeckue ypaBHEHUs

80 CuHyc, KOCHHYC, TAHT€HC M KOTAaHTEHC 14.02.24
YHCIIOBOTO apTyMEHTa

81 CuHyc, KOCHHYC, TAHT€HC M KOTAaHTEHC 15.02.24
YHCIIOBOTO apTyMEHTa

82 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC 10.02.24
YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHHYC U apKTaHTEHC 10.02.24
YHCIIOBOTO apTyMEHTa
Tpuronomerpuueckas OKpy>KHOCTb,

84 ompeieJIeHue TPUTOHOMETPUUECKHUX 21.02.24

(GyHKIIUH YUCIOBOTO apryMeHTa




Tpuronomerpuyeckas OKpy>XKHOCTb,

85 ompeieJIeHue TPUTOHOMETPUUECKHUX 1 22.02.24
(YHKIIMI 9UCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1 26.02.24

87 OCHOBHBIE TPUTOHOMETPUYECKHE POPMYITBI 1 26.02.24

88 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1 28.02.24

89 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIBI 1 29.02.24

90 Hpeo6pa30?aHHe TPUTOHOMETPUYECKUX 1 04.03.24
BBIpAKECHU I

01 Hpeo6pa30jsaHHe TPUTOHOMETPUIECKUX 1 04.03.24
BBIpAKECHUH

92 Hpeo6pa30vBaHHe TPUTOHOMETPHUIECKUX 1 06.03.24
BBIPKCHUI

93 Hpeo6pa30vBaH1/Ie TPUTOHOMETPHUECKUX 1 07.03.24
BBIpAKEHUH

94 Pemenune TpUroHoMeTpUUECKUX ypaBHEHUN 1 11.03.24

95 Pemenune TpUroHoOMeTpUUECKUX ypaBHEHUI 1 11.03.24

96 Pemnrenne TpUroHOMETpHUUECKUX ypaBHEHHIA 1 13.03.24

97 Pemenune TpUroHoMeTpUUECKUX ypaBHEHUI 1 14.03.24

98 Perienne TpUrOHOMETPUYECKUX YpaBHEHHIA 1 18.03.24

99 Pemenune TpuroHoMeTpUUECKNX ypaBHEHUI 1 20.03.24

100 Perienne TpUrOHOMETPUYECKUX YpaBHEHHIA 1 21.03.24
KonrpomnsHas pabora:

101 "TpuroHoMeTpHYECKUE BHIPAKECHUS U 1 25.03.24
TPUTOHOMETPUUYECKUE YPABHEHUS

102 [TocnenoBatrenbHOCTH, CLIOCOOBI 3aaHUs 1 25 03.24

nociegoBaTenbHOCTER. MeTon




MAaTEMaTUYECKON MHIYKIIUU

MOHOTOHHEBIC U OT'PaHUYCHHbBIC

103 nociuenoBareabHOCTH. McTopus anammsza 27.03.24
0ECKOHEUHO MaJIbIX

104 Apudmernueckast Iporpeccust 28.03.24

105 I'eomeTprueckas mporpeccus 08.04.24

106 beckoHeuHo yObIBarolasi reoMeTpu4ecKas 08.04.24
nporpeccus

107 Cymma 66CKOH€;IHO yOBIBaroIei 10.04.24
reoMEeTPUUECKON porpeccuu

108 JIMHEHHBIN U YKCIIOHEHIINAIbHBIN POCT. 11.04.24
Yucno e. Dopmyiia CI0KHBIX IPOLEHTOB

109 JIMHENHBIN U SKCIIOHEHIUAIbHBIN POCT. 15.04.24
Yucno e. @opMyia CIOKHBIX POLIEHTOB

110 Vcnonp30BaHNE IPOTPECCHH TS PEIICHHS 15.04.24
peanbHbIX 33a]a4 NPUKJIaJHOTO XapakTepa

111 'Il<OHTpOJ'II)Ha$I pabora: ) 17.04.24

[TocnenoBaTeTbHOCTH U TIPOTPECCUH

112 HenpepbiBHBIE QYHKIINU U UX CBOICTBA 18.04.24

113 Touka pilSpI)IBa. AcuMITOTHI TpauKOB 22.04.24
byHKIHI

114 CaoiicTBa (yHKIMI HEPEPHIBHBIX Ha 92.04.24
OTpe3Ke

115 CaoiicTBa (yHKIMI HEPEPHIBHBIX Ha 24.04.24
OTpe3Ke

116 Metoa HHTEpPBAJIOB JUIsl pEILICHHSI 25 04.24

HEPaBEHCTB




MeTOH HWHTCPBAJIOB JIsA pCHICHUSA

117 25.04.24
HEPaBEHCTB

118 MeTtoa HHTEPBAJIOB [Tl PEILICHHS 26.04.24
HEPaBEHCTB

119 HpI/IMerHI/Ie CBOWCTB HEMPEPHIBHBIX 20.04.24
(GyHKUMH 1715 perieHus 3a1a4

120 HpHMGHE!HHG CBOMCTB HEIIPEPBIBHBIX 99.04.24
(GyHKUMH 1715 pelieHus 3a1a4

121 [lepBas u BTOpas Npou3BOHBIE (PYHKIIUU 02.05.24

122 OnpeneneHHft, reOMEeTPUYECKU CMBICIT 06.05.24
IIPOU3BOIHOM

123 OnpeneneHHf, (U3HYECKUI CMBICIT 06.05.24
MIPOU3BOTHOM

124 VYpaBHeHHE KacaTelbHOU K TpapuKy 08.05.24
byHKIIN

195 VYpaBHeHHE KacaTelbHOU K TpauKy 13.05.24
byHKIUN

126 [Tpou3BoHBIE AIIEMEHTAPHBIX (QYHKIIHNA 13.05.24

127 ITpou3BoHbIE ANIeMEHTAPHBIX QYHKIIMH 15.05.24

128 [TpousBomHas CyMMBI, npomBeneimﬂ, 16.05.24
9aCTHOTO ¥ KOMITO3UIIMH ()yHKITHIA

129 [TpousBoaHast CyMMBI, HpOI/ISBe,Z[eiII/ISI, 20.05.24
9aCTHOTO ¥ KOMITO3UIIMH ()yHKITHIA

130 [TpousBoaHast CyMMBI, HpOHSBCZ{CEIHSI, 20.05.24
YaCTHOT'O U KOMITO3UIIMU (YHKIIMHA

131 Kontponbnas padota: "[IponsBognas’ 22.05.24

132 [ToBTOpeHme, 06001IeHNE, CUCTEeMAaTH3 AU 23.05.24




3HaHui: "YpaBHeHus"

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS

133 - N 1 27.05.24
3HaHU: "OyHKINU

134 Hroroas koHTpobHAs paboTa 1 1 27.05.24

135 HroroBast KOHTpOJIbHAs paboTa 1 1 29.05.24
I1

136 OBTOPCHI/Ie, 0000111eHIE, CHCTEeMAaTH3aUS 1 30.05.24
3HaHUU

OBIIEE KOJIMYECTBO YACOB I10
- 136 10

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[IpumeHeHne mpou3BOTHON K
uccienoBaHuio GyHKIMI Ha
MOHOTOHHOCTB U 9KCTPEMYMBI

[IpumeHeHne mpou3BOTHON K

uccienoBaHuio GyHKIMI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

KoanyecTBO 4acos

Bcero

KonTposabHbie
padoThI

IIpakTuyeckue
padoThI

Jlara
HU3ydeHust

JJIeKTPOHHbIE
undgposbie
oOpa3oBaTejibHbIE

pecypchl

[IpuMeHeHne pon3BOIHOM K
uccne0BaHuio PyHKIUN Ha
MOHOTOHHOCTB U 9KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccnea0BaHuio (PyHKIUN Ha
MOHOTOHHOCTb U 9KCTPEMYMBI
IIpuMeHeHne IPOU3BOIHON K
uccaea0BaHuIo (PyHKIUH Ha
MOHOTOHHOCTB U 9KCTPEMYMBI
IIpuMeHeHne IPOU3BOIHON K
UCClleIOBaHHIO (PYHKIMI Ha
MOHOTOHHOCTB U 9KCTPEMYMBI

Haxoxnenne HanOoJIbIIETO U

HaAMMCHLIICTO 3HAYCHU A HerepLIBHOﬁ

(GyHKIIMK Ha OTpe3Ke

Haxoxnenue HanOoJIBIIETO U




HAaUMEHBIIETO 3HAY€HUsI HENPEPHIBHON
(GYHKIIMU Ha OTpe3Ke

10

11

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAYCHUSI HENPEPBIBHON
(GYyHKIIMK Ha OTpe3Ke

Haxoxnenne HanbospIero u
HaMMEHBIIETO 3HAUYCHHS HETIPEPHIBHOM
(byHKINU Ha OTpE3Ke

Haxoxnenue HauOOJIBIIErO U

HAaUMEHBIIETO 3HAUYCHUSI HENMPEPHIBHON
GyHKIIMU Ha OTpe3Ke

12

Haxoxnenue HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHHUS HETIPEPHIBHOU
(GYHKIIMU Ha OTpe3Ke

13

[IpuMeHeHne Mpou3BOJHON s
HaXO0X/ICHNS HaWIy4llIero peleHus B
MPUKJIAIHBIX 3aa4ax

14

15

16

[Ipumenenre npou3BOIHON IS
HAXO0XJAEHUS HAUIYUIlIEerO PEIICHUS B
MPUKIaIHBIX 3a7a4ax

[Ipumenenne npou3BOIHOM IS
ONPEAEIICHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOro GopMYIIOi UiTu
rpaduxkom

[Ipumenenne npou3BOIHOM IS
ONPEAEIICHUSI CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHoro (OpMYJIION HITN
rpaduKoM




17 Kowmmoszuius ¢pyHKIui

18 Kommnosumus pyHkimit

19 Komno3unus ¢pyHkuumit

20 I'eomeTprueckue oOpa3bl ypaBHEHHI Ha
KOOPJMHATHOM MIOCKOCTH

21 ['eomerpuueckne 0Opa3sl ypaBHEHUN Ha
KOOPAMHATHOM MJIOCKOCTH

99 KonTponbnas padora: "HUccnenoBanue
(GYHKIHIA C TOMOIIBIO TPOU3BOAHOM "

93 IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO
IepBOOOPA3HBIX

24 IlepBooOpa3Hble 1eMEHTAPHBIX (DYHKIIHH.
[IpaBuia HaX0XIEHHUS EPBOOOPA3HBIX

o5 [lepBooOpa3Hble 351eMEeHTapHBIX (QYHKIUH.
[IpaBuiia Hax0X/I€HUS IEPBOOOPA3HBIX

26 WNurerpai. ' eoMeTpu4eCKuid CMBICIT
UHTErpana

97 Borunicnenue onpenen€éHHoro nHTerpaia
o ¢opmyne Hprotona-JleitOnuna

28 Brruucnenue onpenenéHHoro HHTerpana
o gopmyne Horotona-JleitOnuna

29 [IpumeHeHne uHTETpaia 1 HaXOXKACHUS
iouaien miockux Guryp

30 [IpumeHeHne UHTETpaia 1 HaXOXKACHUS
00BbEMOB r€eOMETPUIECKHX TeT

31 [Tpumepsr pemenuit auddepeHnaTbHbIX

YpaBHEHUU




[Tpumeps! pemennii qudpepeHraIbHbIX

32 .
ypaBHEHHH
MaremaTrueckoe MOAECIMPOBAHUE

33 PEATBHBIX MTPOLIECCOB C MTOMOIIBIO
i depeHInanbHbIX ypaBHEHUN

34 Kontpoinbnas padota: "[lepBoobpasznas u
uHTerpan”

35 Tpuronomerpuieckue GyHKINU, UX
CBOWCTBA U TpapUKu

36 Tpuronomerpuieckne GyHKINU, HX
CBOWCTBA U TpapuKu

37 Tpuronomerpuieckue GyHKIIUU, HX
CBOWCTBA U TpapuKu

38 Tpuronomerpuieckne GyHKINAN, HX
CBOMCTBA U TrpapuKu

39 Tpuronomerpuieckne GyHKINN, HX
CBOIcTBa U rpaduku
OT100p KOpHEH TPUTOHOMETPUUYECKUX

40 YPaBHEHHUI C IOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHUX

41 YPaBHEHHUN C IOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YPaBHEHHH C TOMOUIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

43 OT60p KOpHEH TPUTOHOMETPUUECKHUX

YPaBHEHUH € MOMOIIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TPUT'OHOMETPHUYCCKUX

44
HEPABCHCTB

45 Pemenue TpuroHoMeTpruuecKux
HEPABEHCTB

46 Pemenune TpuroHoMeTprUdeCKIX
HEPABCHCTB

47 Pemenune TpuroHoMeTpruuecKux
HEPABCHCTB
Kontponbnas padota: "I'paduku

48 TPUTOHOMETPUUECKUX (QYHKITUH.
Tpuronomerpuyeckue HepaBeHCTBA'

49 OCHOBHBIE METOBI PEIICHUS
MOKAa3aTeIbHBIX HEPABESHCTB

50 OCHOBHBIE METOBI PEIICHUS
MOKAa3aTeIbHBIX HEPAaBESHCTB

51 OCHOBHBIE METOBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS
MOKa3aTeIbHBIX HEPaBESHCTB

53 OCHOBHBIE METOBI PEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PEIICHUS
norapuMUYECKUX HEPABEHCTB

55 OCHOBHBIE METOIBI PEIICHUS
Jorapu(MUUECKUX HEPaBEHCTB

56 OCHOBHBIE METOBI PEIICHUS

Jorapu(MUUECKUX HEPaBEHCTB




OcHoBHEIC MCTOJbI pCHICHUS

> UppalnvoHaIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppanoHaIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/1bI PELLICHHUS
UppaloHaIbHBIX HEPABEHCTB
60 OCHOBHBIEC METO/IbI PEILICHHS
UppalnoHaIbHbIX HEPABEHCTB
61 I'paduueckue METOIbI PELICHNUS
UppaMOHAEHBIX YPaBHEHUI
62 I'paduueckue MeTo bl peLeHus
UppaloHaIbHBIX YPaBHEHUI
63 I'paduueckue MeTOBI peLICHNUS
ITOKa3aTEeNbHBIX YPABHEHUN
64 I'paduueckue MeTOIBI pELICHNUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peLIeHUs
JorapupMHUUECKUX ypaBHEHUN
66 I'paduueckue MeTOIBI pELICHNUS
Jorapu(MUIECKUX HEPABCHCTB
67 I'paduueckue MeTObI peLIeHUs
Jorapu(MUIECKUX HEPABEHCTB
I'paduueckue MeTObI peLICHUs
68 MOKa3aTeIbHBIX U JIOTapU(PMUUIECKUX
ypaBHEHUH
I'papuueckue MeTob! peLIeHus
69 MOKa3aTeNbHBIX U JIOTapu(PMUIECKUX

ypaBHEHUH




70

I'padmyeckue MeToABI perIeHUS
MOKa3aTeIbHBIX U JIOTapU(HMUICCKUX
HEPaBEHCTB

71

I'padmyeckue MeToAbI perieHUs
MMOKA3aTeIbHBIX U JIOTapH(PMUIESCKIX
HEPABCHCTB

72

73

74

Kontpoinbnas padota: "HppanuoHaibHble,
MOKa3aTeIbHBIE U JOTapUPMHUECKUE
HEpaBeHCTBA"

KomrmiekcHbie uncna. Anredpanueckas u
TpUrOHOMETpHUecKast (GOpMbI 3arucu
KOMIUIEKCHOTO YHCIIa

KommnekcHble uncna. Anredpandeckas u
TPUTOHOMETpHUUECKasi (POPMBI 3alKUCH
KOMIUIEKCHOTO YHUCIIa

75

ApudmeTrueckue orneparuu ¢
KOMIIJIEKCHBIMHU 4YHCJIaMH

76

77

Apudmernueckue onepanuu ¢
KOMIUIEKCHBIMU YHCIIaMU

I/I306pa)KGHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOp,HI/IHaTHOﬁ IIJIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YHCel Ha
KOOPJMHATHOM MIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii crenenn
13 KOMIIJIEKCHOTO YUCIIa
®opmyna Myaspa. Kopau n-oii crenenn
13 KOMIUIEKCHOTO YUCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YUCCII OJIA




penieHus (GU3NUECKUX U T€OMETPUICCKIX
3a1a4

KonrponsHas padora: "KomriuiekcHble

82 N
qrcia

83 Harypasbhble u 11e1sie yucia

84 HatypanbHble u Lenble uncia

85 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
LEJbIX YUCell

86 [TpumeHeHne NpU3HAKOB IETUMOCTH
LEJBIX YUCeIl

87 [TpumeHeHre NpU3HAKOB IETUMOCTH
uensix yucesn: HOJl u HOK

88 [IpumMeHeHne NpU3HAKOB I€IMMOCTH
nenbix yncen: HOJl 1 HOK

89 [TpumeHeHne TPU3HAKOB IETUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOJYJIO

90 [TpumeHeHne TPU3HAKOB IETMMOCTH
IEJIBIX YMCEI. OCTATKH 110 MOJIYIIO
[IpumMeHeHne NpU3HAKOB I€IMMOCTH

91 LEJTBIX YUCEII: aNropuT™ EBKnaa s
peleHus 3aa4 B IeNbIX YUclIax

92 Konrpomnbnas padora: "Teopust nenbix
qucen"
Cucrema 1 COBOKYITHOCTb YpPaBHEHUM.

93 PaBHOCWIIBHBIE CHICTEMBI H CHCTEMBI-
CJIEJICTBUS

94 Cucrtema 1 COBOKYITHOCTh YPaBHEHHUIA.

PaBHOCHIIBHEIC CHCTEMBI M CUCTEMBI-




CIICOCTBUA

95 OCHOBHBIE METOBI PEILIEHUS CUCTEM U
COBOKYIIHOCTEW pallMOHAIbHBIX YPABHEHUN

OCHOBHEIE MCTOBI pCHICHUA CUCTEM U

96 COBOKYITHOCTEH MppaIriOHATBHBIX
ypaBHEHUI

OCHOBHBIE METO/IbI PELLIEHUS] CUCTEM U
97 COBOKYITHOCTEH MOKa3aTelbHbIX
ypaBHEHUH

OCHOBHEBIE MCTOAbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeIbHBIX
YpaBHEHUN

OCHOBHBIE METO/IBI PEILICHHSI CHCTEM U
99 COBOKYITHOCTEH JIOTapr(pMUIECKIX
YpaBHEHUU

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
100 COBOKYITHOCTEH JIorapu(pMUIecKux
ypaBHEHUH

[IpuMeHeHne cucTeM K peIeHUI0
MaTeMaTHYECKUX 3a/1a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTeil HAyKU U peaabHOI
KHU3HH, UHTEPIPETALNS MTOTYIEHHBIX
pe3yIbTaToB

[IpuMeHeHHe CHCTEM K pelIeHUI0
MaTeMaTHYECKUX 3a/1a4 U 337134 U3

102 pa3nuyHbIX 001acTeil HAyKU U peaabHOI
KU3HH, UHTEPIPETALNS TTOTYIEHHBIX
pe3yIbTaToB




[IpumeHeHne HEPaBEHCTB K PELICHUIO
MaTeMaTHUYECKUX 3aJa4 U 3a/a4 U3

103 pa3IUYHBIX 00J1acTel HAYKH U PeaTbHOU
KU3HU, HHTEPIPETALUs TOTYyYEeHHBIX
PE3yNIbTaToOB
KonTponsHas padora: "Cucremsl

104 paloHaIbHBIX, UPPALMOHAIBHBIX
MOKA3aTeIbHBIX U JTOTapU(PMHUUECKUX
ypaBHEeHU#"

105 PannonanpHbIE ypaBHEHHMS C TapaMeTpaMu

106 PanmonanbHble HEpaBEHCTBA C
napaMeTpamu

107 PanrioHanbHbBIE CUCTEMBI ¢ TapaMeTpaMu

108 WppanmonaisHbie ypaBHEHHSI,
HEPaBEHCTBA C TTapaMeTpaMu

109 HppatmoHansHbie CUCTEMBI C
napaMeTpamu

110 [Toka3zaTenbHBIC YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TApAMETPAMU

112 Jlorapudmuueckue ypaBHeHuH,
HEPaBEHCTBA C MapaMeTpaMu

113 JlorapupmMuueckne CUCTEMBI C
napameTpamu

114 TpuroHnomeTpudeckue ypaBHEHUS C
napaMeTpamu

115 Tpuronomerpuueckrue HEpaBeHCTBA C

napaMeTpamu




116 TpUroHOMETPUUYECKUE CUCTEMBI C
napaMeTpamu

[Toctpoenue u uccineaoBaHue
117 MaTeMaTUYECKUX MOJIEIECH peanbHbIX
CUTYyalLlMi C IOMOIIbIO YPABHEHUH C

napaMeTpamu

ITocTpoenue u uccienoBanue
118 MaTE€MAaTHYECKUX MOJENEHN peabHbIX
CUTyalui C IOMOULIBIO CUCTEM YPABHEHUN

C mapaMeTpaMu

ITocTpoenue u uccienoBanue
119 MaTEMaTHYECKUX MOJENEH pealbHbIX
CUTYyalui C IOMOULIBIO CUCTEM YPABHEHUN

C mapaMeTpaMu

KonrtponbHas padora: "3anaum ¢

120 "
napameTpamu

121 [ToBTOpenue, o6001IEHNE,
cucTeMaTHu3anus 3HaHui: "YpaBHeHus"

122 [ToBTOpenue, 06001IEHNE,

cucTeMarusanus 3HaHui: "YpaBHeHus"

[ToBTOpeHnue, 06001IeHNE,
123 CUCTeMaTH3alus 3HaHW: Y paBHEHUS.
CucteMbl ypaBHEHHH"

[ToBTOpeHnue, 060061IeHNE,

124
cucTeMarusanus 3Hanuii: "HepaBeHcTBa

125 [ToBTOpenue, 0600IIEHNE,
cucteMartuzanus 3Hanuii. "HepaBencrra"

126 [ToBTOpeHue, 06001ICHNE,




cucteMartusaius 3Hanuii: "HepaBencrna"

[ToBTOpeHME, 0600IIEHNE,

127 cucteMaruzanus 3Hanuit: "IlpousBoanas u 1
e€ npuMeHeHue"
[ToBTOpeHue, 0600IIEHNE,

128 cucteMaruzanus 3Hanuil: "[IponsBoaHas u 1
e€ npuMmeHeHue"
[ToBTOpeHME, 0000IIEHNE,

129 cucteMaruzanus 3Hanui. "[IponsBoaHas u 1
e€ npuMmeHeHue"
[ToBTOpeHUe, 06001IICHNE,

130 cucTeMaTH3anus 3HaHui: "MHTerpan u ero 1
npumeHeHue"

131 [ToBTOpenue, 06001IEHNE, 1
cucTeMaTtu3anus 3HaHui: "OyHkmun"

132 [ToBTOpeHue, 060061IEHNE, 1
cucTeMarusanus 3HaHui: "OyHkmun'"

133 [ToBTOpenue, 06001IEHNE, 1
cucTeMaTtu3anus 3HaHui: "OyHkmun"

134 Hroroas koHTpoIpHAS paboTa

135 HToroBast KOHTpOJIbHAs paboTa

136 [ToBTOpEHME, 0606H16HI:I€, 1
CHUCTEMAaTH3alUs 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME







YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYEHUKA

Maremarurka: anrebpa 1 Hadara MaTeMaTHIeCKOTO aHalln3a, reoMeTpusi. Anredpa
¥ Havaja MareMaTudeckoro aHaiausa (B 2 gactsx), 10-11 kimacc/ Yactp 1:
Mopakosuu A.I'., Cemenon I1.B.; Uacts 2: Mopakosuu A.I'. u npyrue; moa
penakiueid Mopakosuua A.I'., O61IECTBO C OTpaHUYEHHONW OTBETCTBEHHOCTHIO

«1OIL] MHEMO3MHA»

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

IHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

OI'UC "Mos mkona”

AKace

Sunexc YueOHUK

uztest.ru

Yuu.py

Buneoypoxu.net
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