MUHUCTEPCTBO NIPOCBEINIEHUA POCCUICKOM ®EJIEPAIIIN

MAQOY COHI "Unrterpanus' Tomckoro paiiona

[TPUHATO

Pemenuem
MeIaroruaecKoro
COBETa
[IpoTokon Ne 1 ot

«277» aBrycra 2024 r.

'/ [OKYMEHT MOAMUCAH

BNEKTPOHHOW NOAMUCHIO

Ceptudukat: 5F92C39B88DFD3A895D1537D5546FD81
Bnapeneu: Bukmaes Cepreit Hukonaesny
[DevictBuTeneH: ¢ 12.04.2024 po 06.07.2025

YTBEPXXIEHO
JIpEKTOP IKOJIBI
/C.H. bukmaes

[Tpuxaz Ne 486 ot «28»
aBrycra 2024 r.

PABOYAS IPOTPAMMA
(ID 1052815)

yueOHOro npeamera «AJiredpa 1 Ha4ajaa MaTeMaTHYeCKOr0 aHAJIM3a.

Yriay0seHHbI YPOBEHb

st ooyuarommxest 10 — 11 ximaccoB

Tomckast 00J1acTh, 1. 30HAJAbHAS cTaHIusA, 2024



HOACHUTEJBHASA 3AIINCKA

VYyeOHblli Kypc «Anrebpa ¥ Hayalla MaT€MaTUYECKOIO aHalu3a» SBISETCA
OIHUM M3 HauOojiee 3HAYUMBIX B MporpamMme CpeaHero ooiiero oOpa3oBaHUf,
MOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECHEeYHMBAECT HHCTPYMEHTaJbHYIO 0a3y A
M3YUYCHHSI BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C APYroll CTOpPOHBI, (popMupyer
JIOTUYECKOe U aOCTPaKTHOE MBIIIJICHHE 00YJaroIUXCsl Ha YPOBHE, HEOOXOAMMOM IS
OCBOCHMSI MH(POPMATHKH, OOIIECTBO3HAHMS, WCTOPUHU, CIOBECHOCTH U JAPYIHX
IuciuIuIiMH. B pamkax maHHoro y4deOHOro Kypca oOydaromiuecss OBJaeBaloOT
VHUBEPCATBHBIM SI3BIKOM COBPEMEHHON HAyKH, KOTOpas (OPMYIHpPYET CBOHU
TOCTIKCHUS B MAaTEMaTHIECKOU (opme.

VY4eOHblli Kypc anreOpbl M Hayal MaTeMaTHUYeCKOro aHaju3a 3aKjajiblBacT
OCHOBY [IJIi YCHEIIHOTO OBJIAJICHUS 3aKOHaMH (U3HKH, XUMHUHU, OHWOJIOTUH,
MOHUMAaHUSl OCHOBHBIX TEHJCHIIMM pPa3BUTHUS SKOHOMHUKHA W OOIECTBEHHOW >KU3HH,
MMO3BOJISIET OPHCHTHPOBATHCI B COBPEMEHHBIX ITM(MPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIOJIL30BaTh WX JUIsl JajJbHEHIIEro oOpa3oBaHUsl U B
MOBCEAHEBHOM KU3HU. B TO ke Bpems OBIajieHuE aOCTPAKTHBIMH U JIOTUYECKU
CTPOTUMU KOHCTPYKIUSIMU aJIr€Opbl U MAaTEMaTHYECKOTO aHaJN3a pa3BUBAET YMEHUE
HaXOJIUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh HCTHHHOCTD, JJOKA3bIBATh YTBEPKICHHUS C
MOMONIBI0 WHIYKIIMU MU PACCyXJaTh JEAYKTUBHO, HCIOJIB30BaTh OOOOIICHUE W
KOHKpETHU3aIuio, a0CTparupoBaHUE U aHaJIOruio, GOpPMUPYET KpEeaTUBHOE U
KPUTUYECKOE MBIIIJICHUE.

B xonme u3ywyenusi yueOHOro kypca «Auredpa M Havyajla MaTEMaTUYECKOTO
aHanu3ay oOydarouiydecsl TMOJIy4alOT HOBBIM OMBIT pelIeHUs] MPUKIATHBIX 3ajad,
CaMOCTOSITEJIbHOTO TIOCTPOCHMSI MaTeMaTHYECKHX MOJIeNIe peaIbHBIX CHUTYaIHi,
WHTEPIPETALUU TIOTYYCHHBIX PEIICHHM, 3HAKOMSITCS C IPUMEpaMU MaTeMaTHIECKUX
3aKOHOMEPHOCTEH B  MpUpOJIe, HAayKe M HMCKYCCTBE, C  BBIJAIOIIUMHUCS
MaTEMaTUYECKUMH OTKPHITUSIMHU U UX aBTOpPaMH.

VYueOHbiii Kypc o00JjajaeT 3HAYUTENbHBIM BOCIHUTATEIBHBIM TOTECHIIMATIOM,
KOTOpBIM  peanu3yeTcs Kak uepe3 yueOHbI Marepualn, CIOoCOOCTBYIOIIMMA
(GOpMHPOBAHHIO HAYYHOTO MHUPOBO33PEHUS, TaKk W dYepe3 crnenupuky ydeOHOH
NEeSTeIbHOCTH,  TpeOyromell  MPOJODKUTENIbHONW  KOHIICHTPAllUM  BHUMAHMS,
CaMOCTOSITENIbHOCTU, aKKYPaTHOCTH U OTBETCTBEHHOCTH 3a MOJYyYEHHBIN pe3yJibTar.

B ocHoBe Meroanku oOydyeHus: anredpe ¥ HayajgaM MaTeMAaTHYECKOro aHaln3a
JISKUT NEATCITbHOCTHBIA MMPUHITUATT O0YICHHUS.

B ctpykType yuebHOro Kypca «Anrebpa U Hadajga MaTeMaTHUYECKOTO aHAIIA3ay
BBIJICJICHBI  CIICYIONIUE  COJEp)KaTelbHO-MeToMuueckne JnuHuu: «Yucna w
BbIuucieHus», «OyHkuun u rpaduku», «YpaBHEHUS W HepaBeHCTBa», «Hauana
MaTEMaTUYeCKOro  aHanu3a», «MHoxecTBa W  JOruka». Bce  OCHOBHBIE



COJIEPKATEITHPHO-METOAUYCCKAE JIMHUM HW3Y4YaloTCsl Ha TNPOTSHKEHUH JABYX JIET
oOy4eHHsI Ha YPOBHE CpEIHEro oOIero oOpa3oBaHUs, €CTECTBEHHO JOTIONHSS APYT
JpyTa ¥ TMOCTETIEHHO HACHIAsICh HOBBIMH TEMaMHU W pa3jaenaMu. J[aHHBIN y4eOHBIH
KypC SBISICTCSI WHTETPAaTHBHBIM, IIOCKOJIBKY OOBEIMHSAET B cebe coJepikaHue
HECKOJIBKMX MAaTeMAaTHYeCKUX ITUCIUILINH, TaKWX Kak airedpa, TPUTOHOMETpHS,
MaTeMaTUYECKH aHajIu3, TEOPUs MHOKECTB, MaTeMaTH4YecKasl Joruka u apyrue. 1o
Mepe TOro Kak OOydYarollMecs OBJIaJIeBalOT BCE 0oJiee MIMPOKUM MATEMaTUYECKUM
amnmapaTtoM, y HHX IOCJIEIOBATEIIbHO (DOPMHUPYETCS M COBEPIICHCTBYETCS YMEHHE
CTPOUTh MAaTEMATHYECKYI0 MOJeNb pPEabHOW CHUTyallud, NPUMCHITh 3HAHUSA,
MOJIyYCHHBIC TIPH HW3YYEHUH YYEOHOTOo Kypca, ISl PEHICHHS CaMOCTOSTEIHHO
chOpMyTUPOBAHHOW MAaTEMAaTHYECKOW 3a/Jaud, a 3aTeM WHTEPIPETHPOBATH CBOU
OTBET.

CopepxarenpHO-MeTOMUYECKass JTUHUS «Ynciaa W BBIYMCICHUS) 3aBepliacT
dbopMHpOBaHHE HABBHIKOB MCIIOJIL30BAHUS JICUCTBUTENBHBIX UYHCEI, KOTOpPOE ObLIO
HayaTo Ha ypOBHE OCHOBHOTro o01miero oOpazoBanus. Ha ypoBHe cpemHero ooOIiero
oOpa3oBaHMs 0c000€ BHUMaHUE yaeseTcs (opMHUPOBAaHUIO HABBIKOB PAIIMOHATBLHBIX
BBIYKCIICHUN, BKIIOYAIONIUX B c€0s1 UCTIOIb30BAHUE PA3IMYHBIX (POPM 3aIUCH YHUCIIA,
yMEHHUE JIeNlaTh MPUKHUIKY, BBIIOJHATH NPUOIMKEHHBIE BBIYUCICHUS, OIEHUBATDH
YHCJIOBBIE BBIPAKEHMsI, padOTaTh ¢ MAaTEeMAaTHYCCKUMH KOHCTAHTAaMH. 3HAKOMBIC
oOydJaronmuMcsi ~ MHOXXECTBAa  HATypaldbHBIX,  [EJbIX,  pPANHOHATBHBIX U
JEHCTBUTEIBHBIX YUCEN JTOTOJHSIIOTCS MHOKECTBOM KOMIUICKCHBIX YHceN. B kaxmaom
U3 ATUX MHOXECTB PacCMaTpUBAIOTCS CBOMCTBEHHBIE eMy crielduueckue 3a1auu u
oTepalluu: JeJIEHUEe HaIleNI0, OTIEPUPOBAHUE OCTATKAMU Ha MHOXKECTBE IEJIbIX YUCEI,
0COOBIC CBOWCTBAa PAIMOHAIBHBIX W HMPPAIMOHAIBHBIX YHCEN, apu(PMETHICCKUC
omepanuy, a TakKe H3BJIICUEHWE KOPHS HATypajJbHOW CTEMEHHM HAa MHOYKECTBE
KOMIUJIEKCHBIX ~ YHCeNl. bjarogapst TMoCienoBaTeIbHOMY pPaCIIMPEHUI0 KpyTa
UCIIOJIb3yeMbIX YHCENI W 3HAKOMCTBY C BO3MOXKHOCTSIMHU WX TNPUMEHEHHS IS
pelIeHUs Pa3IuYHbIX 3a/1a4 (PopMUPYETCS TPEICTaBICHUE O €IMHCTBE MAaTEMAaTHUKH
KaKk Haykh W €& pOJM B TIIOCTPOCHHH MOJIEICH pEalbHOTO MHpa, IITHPOKO
HCTIONB3YIOTCSL 0000IIEHNE U KOHKPETHU3allUsl.

Jluaust «YpaBHEHUS W HEPABEHCTBA» pEANTM3yeTCs] HAa MPOTSHKEHUU BCETO
oOy4eHHsI Ha YPOBHE CpPEAHEro 001ero o0pa3oBaHusl, TOCKOJIbKY B KaXJIOM paszelie
[IporpaMMbl TIpETyCMOTPEHO pEIIEHHUE COOTBETCTBYIOIIMX 3a7ad. B pesynbrare
oOydJaromniecss OBJAACBAIOT PA3IMYHBIMH METOJAMH PEIICHUS PallMOHAIBHBIX,
UPpAlMOHAIBHBIX, ITOKA3aTEIbHBIX, JOTAPUPMUYECKHUX ¢ TPUTOHOMETPUUYECKHUX
YpaBHEHUH, HEPABEHCTB W CHCTEM, a TakKe 3a7ad, COJACpXKAIINX MapamMeTphl.
[TomydyeHHbie yMEHHSI WIMPOKO HCIIOJIB3YIOTCS MPU HCCIACAOBAaHUHM (YHKIUNA C
TIOMOIIBIO TTPOU3BOHOM, MPY PEIICHUH MPUKIAIHBIX 33J1a4 U 3a7a4 Ha HaXO0XKJICHUE
HAWOOJIBIITMX W HAMMEHBIINX 3HaUYeHWH (GyHKIWU. JlaHHas coaeprkaTenbHas JTUHUS



BKJIIOUYAET B ce0sl Takke (POPMUPOBAHME YMEHHI BBIIOIHITH Pacu€Thl MO (Hopmynam,
npeoOpa3oBaHus  pallMOHANbHBIX, HWPPALMOHANBHBIX W  TPUTOHOMETPHUYECKHX
BBIPQXKEHUI, a TaK)Ke BBIPAKEHUI, COlepKaIUX CTENEeHH U Jorapudmel. brnarogaps
U3YyYEHUI0 anreOpanyeckoro MaTepuana IpPOMCXOIUT JAajbHEHIIee pa3BUTHE
QITOPUTMUYECKOTO U a0CTPAaKTHOTO MBIIUICHUs oOO0y4aroumxcs, GopMUpyOTCs
HABBIKM JIAYKTHUBHBIX PACCYXKICHHM, paboTbl € CHUMBOJBHBIMH (popmamu,
Mpe/ICTaBICHNS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEN B BUJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraer 3Q(QeKTUBHbIE MHCTPYMEHTBI JJIsl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HAIJIHO JAEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKA HAYKH.

CopepxarenpHo-MeTonnYeckass JuHUS «DyHKuMH ©  TpaduKU» TECHO
HeperieTaeTcss ¢ APYTMMHU JIMHUSAMU Y4eOHOTrO Kypca, IOCKOJIbKY B KaKOM-TO
CMBbICIIE 3aJa€T MOCJIEN0BAaTEIbHOCTh U3yUEHUsl Marepuana. M3ydyeHue cTeneHHOM,
[OKa3aTeNbHOM, JTOrapu(pMUIECKON U TPUTOHOMETPUUECKUX (PYHKIIMM, UX CBOMCTB U
rpauKoOB, HCMONBb30BaHWE (PYHKUMH ISl PEIIeHHs 3aJad U3 JAPYTUX Y4eOHBIX
MPEIMETOB M pealbHON KU3HU TECHO CBA3AHO KaK C MATeMAaTUYECKUM aHATH30M, TaK
U C pellleHueM ypaBHEHHUI U HepaBeHCTB. [Ipu 3ToM OoJbIIOE BHUMAHHUE YAEHAETCS
(opMUPOBAaHNIO YMEHHUS BbIpakaTb (GOpMyJIaMU 3aBUCUMOCTH MEX]Y Pa3IUYHBIMU
BEJIMYMHAMH, HCCIIEI0BATh MOMy4YeHHbIe (QYHKIUHN, CTPOUTH UX Tpaduku. Marepuain
OTOM COAEPKATEIBbHOM JIMHAM HAlEJIeH Ha pa3BUTUE YMEHUM M HAaBBIKOB,
MO3BOJIAIOIINX BBIPAXKAaTh 3aBUCHMOCTH MEXAY BETUYMHAMU B Pa3NUYHON (opme:
aHaJIMTHYECKOM, rpaduyeckoi u clioBecHOM. Ero m3ydenue cnocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO MBIIIJIEHUS, CIIOCOOHOCTH K OOOOUIEHMIO M KOHKPETHU3AllMH,
WCTIOJIb30BAaHUIO aHAJIOTHM.

ConepxarenpHass nuHHS «Hayama MaTeMaTHyecKkoro aHaiau3a» IMO3BOJISET
CYLIECTBEHHO PACIIUPUTh KPYr KaKk MaTeMaTH4eCKHX, TaK M MPUKIAAHBIX 3ajad,
JOCTYMHBIX OOYYarOUIMMCs, TaK KaK Yy HHUX IOSBISETCS BO3MOXKHOCTb CTPOMTH
rpa@uKyd  CIOXKHBIX (DYHKIMH, ONpeAeNsiTh WX HauOOJbIIMe W HaUMEHbIINE
3HAYeHUS, BBIYUCISATH IUIOMAAN (GUTYp W OOBEMBI TeN, HAXOAUTh CKOPOCTH H
yCKOpeHHusi TmporieccoB. JlaHHas coaepkaTenbHas JUHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH TOCTPOCHHS MaTeMaTUYECKUX MOJEJeHl pealbHbIX CUTYyallHi,
MO3BOJIIET HAXOUTh HAaWIydlllee pelIeHUe B MPUKIAIHbIX, B TOM YHCJIE COLMAIBHO-
SKOHOMHUYECKHMX, 3aJadax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MAaTHYECKOr0 aHaju3a
CITOCOOCTBYET Pa3BUTHIO aOCTPaKTHOrO, (hOPMaIbHO-JOTHYECKOTO W KPEaTUBHOIO
MBIIIUICHUS, (OPMHUPOBAHUIO YMEHUH pacrlo3HaBaTh TNPOSBICHHUS  3aKOHOB
MaTeMaTHKHU B HayKe, TEXHUKE U UcKyccTBe. OOyyaromuecs: y3HatoT O BbIJAIOLIUXCS
pe3ynbTaTax, MOJYYEHHBIX B XOJE€ pa3BUTHUA MaTeMaTHKH Kak HaykKd, U 00 ux
aBTOpAX.



ConepkarenbHO-MeTOAMYECKasl JIMHUS «MHOXKECTBA W JIOTHMKa» BKIIOYACT B
ceOs DSIEeMEHThl TEOPUM MHOXKECTB M MATEMaTUYECKOW JIOTWKHU. Te0peTHKo-
MHOECTBEHHBIC TIPECTABIICHUS ITPOHU3BIBAIOT BECh KYPC IIKOJLHONW MaTEMaTUKU U
npejyiaraloT HauOojiee YHUBEPCAJIbHBIA SI3bIK, OOBEAUHSAIONIMA BCE pa3JIelibl
MaTeMaTUKu W €€ TPWIOKEHUH, OHHM CBS3BIBAIOT pa3HbIE MaTEMaTUYECKUC
TUCITUIUIMHBL W WX TPWIOKEHUS B eauHoe 1enoe. [loaTtomMy BakHO naTh
BO3MOXKHOCTh  OOydaromeMmycs TOHHUMaTh TEOPETHKO-MHOKECTBEHHBIM  SI3BIK
COBPEMCHHOM MaTEeMaTUKH W HCIIOJb30BaTh €ro JJisd BBIPAXKCHHUS CBOMX MBICTIECH.
JlpyruM BaXHBIM TPU3HAKOM MAaTeMaTHKH KaK HAayKu CleayeT NpPU3HATh
CBONCTBEHHYIO €1 CTPOroCTh 00OCHOBAHUHN M CJICIOBAHUE ONPEACIICHHBIM MPaBHIaM
MOCTPOEHUS J0KA3aTeIhCTB. 3HAKOMCTBO C DJIECMEHTAMH MaTeMAaTHYECKOW JIOTUKU
CITIOCOOCTBYET Pa3BUTHUIO JIOTHYECKOTO MBIIUICHUS OOYYaroIIUXCsl, MO3BOJSET MM
CTPOHUTH CBOM PACCYXICHHS HAa OCHOBE JIOTMYECKUX MpaBUj, (POpPMHUpPYET HaABBIKH
KPUTUYECKOTO MBIIILJICHUS.

B yuebHOM Kypce «AnreOpa © HayaJla MaTEMaTUYECKOTO AaHAIIA3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO MOJCIMPOBAHUS, KOTOPHIC TPU3BAHBI
CrocoO0CTBOBaTh  (DOPMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJIEIEH  peabHBIX
CUTyallMii, HCCIENOBAaHUSA O3TUX MOJEJEH C TOMOINBIO amnmapara aireopbl u
MaTeMaTHYeCKOTO aHaJn3a, WHTEPIPETAlUd TOJYyYEeHHBIX pe3yJbTaToOB. Takwe
3aJIaHusl BIUICTCHBI B KOKIBIM M3 Pa3/IesioOB MPOTPaMMBI, MIOCKOJIBKY BECh MaTepuai
y49eOHOTO Kypca IIMPOKO HCIOIB3YETCS I peIIeHUs MPUKIATHBIX 3amad. [lpwm
pEIICHUM  pealbHBIX  MPAKTHUYECKHX  3a7a4  oOydaroniuecs  pa3BUBAIOT
HAOJIIOIATENIbHOCTh, YMEHHWE HaXOJUTh 3aKOHOMEPHOCTH, abCTparupoBaThes,
HCITOJIH30BaTh aHAJIOTHIO, 0000IAaTh M KOHKPETU3UPOBATh MpodiieMy. JlesaTeTbHOCTh
1Mo (POPMHUPOBAHUIO HABBIKOB PEIICHMSI TIPUKIIATHBIX 3a7a4 OPTaHU3yeTCs B TIPOIIecce
U3Y4YeHHUS BCEX TeM YydeOHOTO Kypca «Anredpa M Hadajia MaTeMaTUYeCKOTo
aHaJn3a.

Ha u3ydenne yue6HOrO Kypca « Anrebpa v Hayajia MaTEMaTHYECKOTO aHAIIN3a)
otBoauTCs 272 vaca: B 10 kinacce — 136 yacoB (4 yaca B Henenro), B 11 kimacce — 136
4yacoB (4 Jaca B HEJIEITIO).



COILEPKXAHUE OBYYEHUSA
10 KJTACC

Yuciia 1 BbIYMCTICHUS

Panmonaneupie ymucna. OOBIKHOBEHHBIE U JIECATUYHBIC JAPOOHU, MPOIICHTHI,
OeckoHeuHble nepuoanuyeckue Apodu. Ilpumenenue apoOel U MPOIEHTOB IS
peLIeHUs NPUKIAIHBIX 3a7a49 U3 Pa3JINYHbIX OTPACIIE 3HaHUN U PEAIbHON KU3HU.

JleicTBUTENBHBIE 4uCia. PalnMoHanpHBle W MPpPALMOHAIBHBIE  YHUCIIA.
ApudmeTrnueckue  omnepanuu ¢ JCHCTBUTENbHBIMH  4HMclIaMd.  Moayib
JICHUCTBUTENHLHOTO YHCla M ero cBoiicTBa. [IpuOmmkEHHbIC BBIYHCICHUS, MpaBUIIa
OKpPYIVICHMS], IPUKHUJIKA U OLICHKA PE3yJIbTaTa BEIYMCICHUN.

Crenenp ¢ 1mensIM  nokasareneM. bunHom  Herorona. Mcenomns3zoBaHue
noaXosmen (opMbl 3alMCH JEHCTBUTENIBHBIX YHMCEN NIl PELICHUs MPaKTUYECKUX
3a/1a4 U NPEICTABICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €r0 CBOICTBA.

CreneHp ¢ palUMOHAIBHBIM IIOKa3aTeleM U €€ CBOWCTBA, CTENEHb C
JEHUCTBUTEIBHBIM I10KA3aTEIIEM.

Jlorapupm uymcna. CoiicTBa norapudma. JlecsaTHuHble W HaTypaJlbHbIE
JorapupMsl.

CuHyCc, KOCHHYC, TaHI€HC, KOTAaHI€HC YHCIJIOBOIO aprymeHTa. ApPKCHHYC,
ApPKKOCHHYC M ApKTaHT'€HC YUCIIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxngecTBa M TOXAECTBEHHbIE MpPeoOpa3oBaHUsl. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIE ypaBHEHHMs] U YypaBHEHMs-ciencTBus. HepaBeHCTBO,
pelIeHNe HEPABEHCTBA.

OCHOBHBIE METOJIbl PELIEHUS LENbIX M APOOHO-pAallMOHANIBHBIX YpaBHEHUH U
HEpAaBEHCTB. MHOrowieHbl OT OJHOW IIepeMEHHOW. JlemeHue MHOro4jieHa Ha
MHOTOWIeH ¢ octaTkoM. Teopema be3y. MHorousieHsl ¢ neibiMu Ko3pOUIIMEHTAMH.
Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAKEHUM, COJIEPIKALIUX CTENIEHU U KOPHH.

HppauroHaneHbeie ypaBHEHUS. OCHOBHBIE METO/BI PELICHHUS MPPALMOHAIBHBIX

YpaBHEHUM.

[TokazarenpHble ypaBHEHUs. OCHOBHBIE METOIbI PEIICHUS MOKa3aTeIbHBIX
YpaBHEHUN.

[IpeoOpazoBanue BeIpaXKEHHH, COACPIKANTUX JTOTApU(MBI.

Jlorapupmuyeckue ypaBHEHHUSI. OcHoBHbIE METO/IbI peleHus

norapu(pMUUECKUX YpaBHEHUH.



OcHOBHBIE TPUTOHOMETPUYECKUE bopMyIIbI. [IpeoGpazoBanue
TPUTOHOMETPHUUYECKUX BBIPAKEHUN. PellleHre TPUroHOMETPpUYECKUX YPaBHEHUM.

Pemienne cucrem JMHENMHBIX ypaBHEHUW. Marpuia CHCTEMBI JIMHEWHBIX
ypaBHeHH. OnpenennTesib MaTpULlbl 2X2, €ro reOMETPUUYECKHI CMBICI U CBOWCTBA,
BBIYMCIICHHE €r0 3HAYCHHMs, NPUMEHEHUE ONPEACHUTENS ISl PEUIEHUS CUCTEMBI
JIMHEMHBIX ypaBHEHUW. PemieHne NPUKIAAHBIX 3a0ad C IOMOIIBI) CUCTEMBI
JMHEWHBIX ypaBHeHHU. VcciienoBanue noCTpOeHHOW MOJENIN C MOMOIIBI0 MaTpULl U
OIPEICTUTEIICH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJIEH pealbHOM CUTyallud C ITOMOIIBIO
YpPaBHEHUN U HEpaBeHCTB. l[IpuMeHeHME ypaBHEHMU M HEPABEHCTB K PELICHHIO
MaTeMaTUYECKHX 3a/1a4 M 337a4 U3 Pa3IMYHbIX 00JIacTell HAYKU U PEAIbHOM KU3HU.

DOyHKUUM U Tpaduku

OyHKIMA, CMocoObl 3amaHus ¢GyHKIUM. B3aumHO 00paTHBIE (YHKIUU.
Komnosumuss  dynkuuid. [padux  dyskuuu. DnemeHTapHble TpeoOpa3zoBaHUs
rpa@uKoB QyHKIHA.

OO6mnacth omnpeneneHus: U MHOXKECTBO 3HaueHU (yHkuuu. Hynmu ¢yHKuuu.
[IpoMexyTku 3HaKonmocTtossHCTBA. UETHble W Heu€THble (QyHKUMU. [leprognueckue
¢byakuuu. [IpoMexyTKH MOHOTOHHOCTH (YHKIMH. MakKCUMyMbl W MHHUMYMBbI
dbynkiuu. Hanbosnbiiee 1 HauMeHblIllee 3HaueHUsI QyHKIIMU Ha TPOMEXKYTKE.

Jlunelinasi, KBajpaTu4yHas M JpOOHO-TMHEWHAs (QYHKIUU. DJIEMEHTapHOE
UCCJIEIOBAHKE U TOCTPOEHUE UX IPa(UKOB.

CrenenHast (yHKIMS ¢ HaTypaJbHbIM U LelbIM INoka3areneM. EE cBoiicTBa u
rpaduk. CoiicTBa U rpaduk KOpHs N-Oi CTENEHH Kak (PyHKINKU 0OpaTHON CTEHEHHU C
HaTypaJbHbIM NTOKA3aTEIIEM.

[lokazaTenbHass W Jorapupmuueckass (yHKUHUH, UX CBOMCTBA W TrpaduKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs YpaBHEHUH.

TpuroHomerpuyeckass OKPYXHOCTb, ONPEAECICHUE TPUTOHOMETPUUYECKHUX
(YHKIIMI YHUCIOBOTO apryMeHTa.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B peajbHBIX Mpoleccax u siBneHusx. ['paduxu
pEAIbHBIX 3aBUCUMOCTEMN.

Hauaja MmaTeMaTH4eCKOro aHajan3a

ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHus  IOCIeAoBaTelIbHOCTEH. MeTon
MaTeMaTUYeCKOM MHAYKIMU. MOHOTOHHBIE U OIpaHUYEHHBIE MOCIEI0BATEILHOCTH.
Hcropusi BO3HMKHOBEHHMS MAaTEMaTHYECKOTO aHaju3a KakK aHajiu3a OeCKOHEYHO
MaJbIX.

ApudmeTrrueckas MU reomeTpuueckas nmporpeccur. beckoHeuHo yObIBaromias
reoMmerpuueckas mnporpeccusi. Cymma OECKOHEUHO YOBIBAIOIEH T€OMETPpUYECKON
nporpeccud. JINHEHHBIM U DKCIOHEHIUAIBHBIA pocT. Yucino e. Popmyna CII0KHBIX



mpoueHToB. Mcnosb3oBaHWE NPOrpeccHM JUId  PELICHHs pPEAIbHBIX — 3aaad
IIPUKJIATHOTO XapaKTepa.

HemnpepoiBHble (QyHKIMM M uX cBoiicTBa. Touku pa3pbiBa. ACHMITOTHI
rpagukoB (Qynkimii. CBolcTBa (QYHKIMN HENPEpbHIBHBIX Ha oOTpe3ke. Merton
VHTEPBAJIOB [JII PELICHUS HEpPaBEHCTB. l[IpuMeHEHHE CBOMCTB HENPEPBIBHBIX
(GYHKIMI 715 perieHus 3a1ad.

[lepBas u BTOpast mpousBojaHble (PpyHKIMU. OnpeneneHrne, reOMeTPUIECKUl U
(bu3rUecKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeabHOUN K Tpaduky QyHKIUY.

[IpousBoanbie neMeHTapHbIX (GyHKIMHA. [Tpou3BoaHAS CyMMBI, IPOU3BECHNUS,
YaCTHOT'O U KOMIO3ULIMU (hYHKITUH.

MHoxecTBa M JIOTUKA

MHOXeCTBO, ONEpaluy HaJ MHOXKECTBAMU M HX CBOWCTBa. JlMarpamMmsl
Oiinepa—Benna. [IpuMeHeHNE TEOPETUKO-MHOXKECTBEHHOTO aIlrapara JJjisl ONUCaHUs
pealbHBIX TMPOIIECCOB M SIBIICHUW, MPU PEHICHUH 3a]ad U3 JPYTrux Y4eOHBIX
IIPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHYECKOTO OOBEKTa, CIIEJICTBUE,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHECHMUSL.

11 KUIACC

Yuciia ¥ BIYMCICHUSA

Harypanbubie u uensie yucna. [IpuMeHeHUE NMPU3HAKOB JEIUMOCTH IIEJBIX
yucen, HauOonbimii obmwmit aenurens (manmee — HOJl) u Haumensblnee oOriee
kpatHoe (nanee — HOK), ocratkoB mo mony:nio, anroputma EBkinaa juist pemieHus
3a/1a4 B LIEJIBIX YUCIIAX.

KommekcHbie uncna. AnreOpandeckasl 1 TpPUrOHOMETpU4YecKas opMbl 3aITUCH
KOMIUIEKCHOTO 4Hcla. ApudmeTnyeckue omnepauuud C KOMIUIEKCHBIMH YHCIaMH.
N300pakeHre KOMIUIEKCHBIX YHCET Ha KOOPJAWHATHOW TmockocTH. Dopmyia
Myagpa. KopHu N-0oii cTeneHn u3 KOMIUIEKCHOTO uKcia. [[puMeHeHne KOMIUIEKCHBIX
qyucen IS peleHus (PU3nYecKux U TeOMETPUUECKUX 3a1au.

YpaBHeHUS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHMI U HEPABEHCTB. PABHOCUIIBHBIE CHCTEMBI U
CUCTEMBI-CIIECTBUS. PABHOCHIIBHBIE HEPABEHCTBA.

Ot60p KOpHEN TPUTOHOMETPUYECKUX  YpPAaBHECHUH Cc IIOMOII[BIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. Penienne TpuroHoMeTpu4eCKuX HEPABEHCTB.

OCHOBHBIE METOIbI PEILIEHUS TTOKA3aTEIbHBIX U JIOTApU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PELICHUS CHCTEM W COBOKYINHOCTEH palMOHAIBHBIX,
UPpaLUOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.



YpaBHEHUsA, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMMU.

IIpruMmeHenne ypaBHEHUM, CUCTEM UM HEPABEHCTB K PEIICHUIO MAaTEMATUYECKHUX
3a/a4 M 3a7a4 U3 pa3jInyHbIX 0o0JacTel HayKu U peasbHOM KU3HU, MHTEpIIpeTalus
IIOJIyYEHHBIX PE3YJIbTATOB.

DYyHKIUHN U TPAPUKHU

I'paduk kommosunum ¢GyHkIUA. ['eomerpuyeckue o0pa3bl ypaBHEHHH U
HEPABEHCTB HAa KOOPJIAMHATHOM INIOCKOCTH.

Tpuronomerpudeckue QyHKIINH, UX CBONCTBA U TPaUKH.

['padmyeckue MeTOABl pEIICHUS ypaBHEHUN M HEpaBeHCTB. [ 'paduueckue
METOJIbI PELIECHNUS 3a/1a4 C IapaMETPaMHU.

Hcnonp3oBanue rpadukoB (YyHKUMH [ MCCIEAOBaHHUA IPOLIECCOB MU
3aBHCHUMOCTEH, KOTOpbIE BO3HUKAIOT IPU PELIEHUH 3a7ad U3 JAPYruX Y4deOHBIX
MIPEAMETOB U PEAJIbHON KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaIM3a

[IpumeHeHne TPOU3BOAHOM K MCCIEAOBaHUIO (YHKIMHA Ha MOHOTOHHOCTb U
skcTpemMyMbl. HaxoxneHne HanOOoIbIIEro 1 HAaUMEHBIIETO 3HAYEHUH HENpepbIBHOU
(YyHKLIHUU Ha OTPE3KE.

[IpuMmeHeHne TPOU3BOAHOM UL HAXOXKICHUS HAWIY4YlIEero pEUIeHUus B
MPUKIAIHBIX 3aJadax, i1 OIpPEACNEHUS CKOPOCTM M YCKOPEHHS IIpOIlEcca,
3aJ1aHHOTO (POPMYJITOH W TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO IepBOOOpa3HbIX. llepBooOpasHbie
aneMeHTapHbIX QyHKIUH. [IpaBuna HaxoX1eHHs epBOOOPaA3HbIX.

NHurterpan. I'eomeTpuueckuii CMbICI MHTETpajia. BelUuCIEeHHE ONpeneaEéHHOrOo
uHTerpana no popmyne Hetotona-Jleitonuna.

[Ipumenenne wuHTerpajga A HAXOXKICHHs IUIOMIAJed IUIOCKUX ¢(uryp u
00BEMOB T€OMETPUUYECKUX TEJI.

[Ipumepsl  pemennit  auddepeHranbHbIX  ypaBHeHHd. Maremaruueckoe
MOJEJIUPOBAHUE PEATIbHBIX MPOILIECCOB C MOMOIIbIO AU(P(epeHIUaTbHBIX YPAaBHEHUH.

INTAHUPYEMBIE  PE3VJIbTATBI OCBOEHHMA VYUYEBHOI'O KVYPCA
«AJII'EBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YITJIYBJIEHHBIN YPOBEHb) HA VYPOBHE CPEJHEI'O OBIEIO
OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI



1) rpa:knaHCKOr0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3WUIUHA OOYYAIOMIErOCs] KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOro OOIIEeCTBa, MPEICTABIEHUE O MaTeMAaTHUYECKHUX
OCHOBaX (YHKIMOHUPOBAHMS  PA3IUYHBIX  CTPYKTYp, SBJICHHH, TIPOUETYp
IrPpaXIaHCKOTO 001IecTBa (BBIOOPHI, OMPOCKHI U JPYroe), YMEHHE B3auUMOJICHCTBOBATH
C COIMAJIbHBIMU MHCTUTYTAMH B COOTBETCTBUHU C WX (QYHKITUSIMH U Ha3HAYCHHUEM;

2) NIaTPHOTHYECKOT0 BOCTIUTAHUS:

c(hOPMHUPOBAHHOCTh POCCUMCKON TI'PaKJAHCKOW HICHTUYHOCTH, YBXKEHHS K
OPOLUIOMY M HACTOSIIEMY POCCHUHUCKOM MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHHE K
JOCTHKEHUAM POCCHMCKUX MATEMATHUKOB U POCCUHMCKOM MAT€MaTUYECKOW IIKOJIBI,
WCIIOJIb30BAaHUE JTHX JIOCTHXKEHUH B JPYruX Haykax, TEXHOJIOTHSIX, cdepax
SKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHMWE JIYyXOBHBIX IIEHHOCTEHW POCCUHCKOro Hapoja, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, JTUYECKOTO TMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JIOCTHKEHHUI HAayKH U JIESITEIbHOCTBIO YUEHOT0, OCO3HAHUE JIMYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIIOUYas ACTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEN, 0OBEKTOB, 3a/1ay, PEIICHHUM, pacCy ACHUI, BOCOPUUMYHBOCTh K
MaTeMaTUYECKUM acIlleKTaM pPa3JIMYHbIX BUJOB UCKYCCTBA;

5) puzuyecKoro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh YMEHUSI IPUMEHATH MAaTEMAaTUYECKUE 3HAHUSI B MHTEpEcax
3I0pPOBOTO M 0O€301MacHOro obpasza >KHW3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (3I0POBOE TMUTAHHWE, COATAHCUPOBAHHBIA PEKUM 3aHATUW M OTHAbIXA,
peryisipHas (usuyeckas aKkTUBHOCTH), (DU3UYECKOE COBEPIICHCTBOBAHHE TIPH
3aHATHUSX CIIOPTUBHO-030POBUTENBHON JAESTEIHHOCTHIO;

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE LIEHHOCTH TPYJI0JIO0HS, UHTEPEC K Pa3IUUYHbIM
chepam mnpodecCHOHANTBHON NESITENHHOCTH, CBS3aHHBIM C MaTEMaTHUKOW U e
NPWIOKEHUSIMA, YMEHHE COBEpIIaTh OCO3HAHHBIA BbIOOp Oyaymied mpodeccun u
peann30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC IUIaHBI, TOTOBHOCTh M CIOCOOHOCTH K
MaTeMaTHYeCKOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUU BCEU KU3HH,
TOTOBHOCTh K AaKTUBHOMY Yy4YaCTHIO B  PCIICHHM MPAKTHYCCKUX  3a7ad
MaTeMaTU4YECKOW HaMpaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

c(OPMHUPOBAHHOCTh  JKOJIOTMUECKOW  KYJbTYPbl, [OHWMAaHHWE  BIUSHUS
COIIMAJIbHO-PKOHOMUYECKUX TPOIIECCOB HAa COCTOSTHUE MPUPOIHOM W COLMAIBHOM
Cpenbl, OCO3HAHUE TJI00ATHLHOTO XapaKTepa AKOJOTUUECKUX TTPOOIeM, OpUEeHTAIMS Ha



MIPUMEHEHNE MAaTEeMAaTUYECKUX 3HAHUM NI PEIIeHUs 3a/lad B 00JIaCTH OKpYyXKarouen
cpeibl, IJIAHUPOBAHME TOCTYNKOB M OLEHKA HMX BO3MOXHBIX MOCIEACTBUMN Jid
OKPY’KaroIeH Cpe/ibl;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTHKHU, TOHUMAHUE MAaTEeMaTHYECKOM
HayK{ KakK c(epbl YEJTOBEUYECKON NEATEIbHOCTH, 3TAMOB €€ Pa3BUTHS M 3HAYMMOCTH
JUIS. pa3BUTHSI LIMBUJIM3AIMHU, OBJIAJICHHE S3BIKOM MaTEMAaTHKU M MaTEeMaTHUYeCKOM
KYJIbTYpOH KaK CPeJCTBOM IMO3HAHUS MHUPA, TOTOBHOCTb OCYIIIECTBIIATh IPOCKTHYIO U
HCCIIEIOBATENbCKYIO JIEATEIbHOCTh MHAUBUIYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTeJbHBbIC YHUBEPCATbHBIC YUeOHbIC 1eiiCTBUSA

Bba3oBble Jlornyeckue AeiicTBUA:

BBUSIBJIATH M XapaKTE€pPU30BATh CYIIECTBEHHbIE NPHU3HAKHM MAaTEMATHUYECKHX
OOBEKTOB, MOHATHI, OTHOIIEHUNA MEXIY MOHATUSAMH, (OPMYIUPOBATH ONPEAEIICHUS
HNOHATUMN, YCTaHABIMBATh CYLIECTBEHHbIN MPU3HAK KJIACCU(PUKALUU, OCHOBAHUS IS
000011IeHHS U CPAaBHEHHSI, KDUTEPUU TPOBOJUMOIO aHAIMU3A;

BOCIIPUHUMATB, bopmynupoBaTh M NpeoOpa3oBbIBATh  CYXKICHUS:
YTBEPAMUTENIbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTUBOPEYHS B
(akTax, JaHHBIX, HAOMIOJCHUSX M YTBEPKICHUSX, MpeAjaratb KpUTEPUM IS
BBISIBIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUNI;

JenaTh BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
MHAYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

IPOBOJUTE CaMOCTOSITENIBHO [TOKa3aTeIbCTBA MATEMAaTUYECKUX YTBEPKICHUN
(OpsiMBIE M OT IPOTUMBHOIO), BBICTPAWBATh apryMEHTALUIO, IPUBOAUTH NPUMEPHI U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKIEHUS U BBIBOJIbI;

BbIOMpATh crmocod pemeHuss y4yeOHOM 3amauu  (CpaBHUBATh HECKOJBKO
BapUAHTOB PEIICHUs, BBIOMpPATh Haubojee MOAXOMAINNA ¢ YIETOM CaMOCTOSTEIbHO
BBIJIEJICHHBIX KPUTEPUEB).

Ba3zoBble uccienoBarebcKkue 1eiCTBUA:

UCIIOJIb30BaTh BOMPOCHI KAaK MCCIENOBATENbCKANA WHCTPYMEHT TO3HAHUSA,
dbopMynrpoBaTh BOITPOCHI, bukcupyroume IPOTUBOPEYHE, npo0iemy,
YCTaHaBIIMBAaTh UCKOMOE M JaHHOE, (OPMUPOBATH FMIIOTE3Y, ApTYMEHTUPOBATH CBOIO
MO3ULINI0, MHEHHE;



IIPOBOJIUTH CAMOCTOSITENIBHO CIJTAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEIOBAHUE 110
YCTaHOBJIEHUIO OCOOEHHOCTEW MaTeMaTHYeCKOro OObEeKTa, SBIEHUS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXLy 00bEKTAMH, SBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENIBHO (POPMYIMpPOBaTh OO0OOIIEHHS U BBIBOABI MO pe3yjibTaTaMm
MPOBEAEHHOIO  HAOJIOIEHUS,  MCCIECJOBAaHUS,  OLEHUBATh  JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3YyJIbTaTOB, BEIBOJOB M 0000IIIEHNU;

[IPOTHO3MPOBATh BO3MOXXHOE pPAa3BUTHE IIpPOLIECCa, a TAKXKE BBIJIBUIaTh
IPEIIOJIOKEHHUS O €0 PaA3BUTUHU B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaumeii:

BBISBJIATH ACPUIMUTHI WH(GOPMAIlMU, JAHHBIX, HEOOXOIHWMBIX JJIsl OTBETa Ha
BOITPOC U JUIsl pELICHUS 3a/1a4u;

BbIOMpaTh MH(OPMALMIO W3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh MHPOPMALIMIO PA3IUYHBIX BUIOB U (POpM
IIPEICTABIICHNUS;

CTPYKTYPUPOBAaTh HMH(POpPMALIUIO, MNPEACTABIATh €€ B pa3MyHbIX (opmax,
WJUTIOCTPUPOBATH IpapUuecKy;

OLICHUBATh HaJEXHOCTD uHbopMauu o CaMOCTOSITEJIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHHBEpPCAJIbHBbIE Y4eOHbIe JeHCTBUS

OOmenue:

BOCIIPUHUMATh U (OPMYJIHUPOBATH CYXKJCHUS B COOTBETCTBHUU C YCIOBHSIMHU U
IEJISIMUA OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUYKY 3PCHHS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, JaBaTh TMOSICHEHUS TI0 XOJy PpElIeHUus 3ajJayu,
KOMMEHTHUPOBATh MOJYYCHHBIN pe3yJbTarT;

B XOj¢ OOCYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOH TEMBI,
mpoOJieMbl, pelaeMoi 3a/1aui, BRICKa3bIBaTh MCH, HAIICJICHHBIC HA IMTOUCK PEIICHHUS,
COIIOCTABJISATh CBOM CYXKIEHHS C CYXICHUSIMU JAPYTMX YYaCTHUKOB JIMAJIOra,
OOHapyXuBaTh pa3IU4YME U CXOJCTBO TMO3UIMH, B KOPPEKTHOU Qopme
bopMyIUpPOBATH Pa3HOTIIACHS, CBOU BO3PAKCHUS;

MPEJCTABIATh PE3YJbTAThl PEHICHUS 3aJauM, SKCIEPUMEHTa, HMCCIEIOBAHMS,
IIPOEKTa, CAMOCTOSTEIBHO BHIOMpATh (OpMAT BBICTYIUICHHS ¢ YYETOM 3ajad
Mpe3eHTAIMU U OCOOCHHOCTEHN ayAUTOPHUH.

PeryisiTuBHbBIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranuzamnus:
COCTaBJIAITh IUIAH, QITOPUTM pPELIEHUs 3aJauyd, BHIOMpATh CHOCOO peIIeHUs ¢
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOW MH(OpMALIUK.



CaMOKOHTPOJIb, SMOLIMOHAIbHBIN HHTE/JIEKT:

BJIa/IETh HABBIKAMH MMO3HABATEIBHON pediekcun Kak OCO3HAHUS COBEpILIAeMbIX
JICHUCTBUA W MBICTUTEIBHBIX TPOIECCOB, WX pPE3yJabTaTOB, BJIAJETh CIOCOOAMH
CaMOIIPOBEPKH, CAMOKOHTPOJIS Ipollecca M pe3ysibTaTa PEIICHUS MaTeMaTHYecKOu
3a/1a4H;

MpeIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh NpPH PELICHUHU 3a/JayH,
BHOCHUTH KOPPEKTUBBHI B JCATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HalICHHBIX ONMINOOK, BEISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJbTaTa IENH U YCIOBUSAM, OOBSICHATh MPUUUHBI
JOCTHKCHHSI WJIM HENOCTIKEHHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJIUTH OILIUOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eITEJIbHOCTD:

MOHMMAaTh W HCIOJB30BaTh MPEUMYIIESCTBA KOMAHIHOW W WHIWBUIYaTbHOU
paboThI MpU pelIeHNN Y4eOHBIX 3a/1a4, IPUHUMATH 11€JIb COBMECTHOMN JI€ATEIbHOCTH,
IUTAHUPOBATh OPTaHU3ALMI0O COBMECTHOW pPalOTHI, pachpenessTb BHIB paboT,
JIOTOBAapUBAaThCA, OOCYXIaTh IPOLIECC M PE3yJbTaT padoThl, 0000IaTh MHEHUS
HECKOJIBKUX JIO/CH;

y4acTBOBaTh B TPYNMIOBBIX (opMax padboThl (0OcCyxkaeHus, 0OMEH MHEHUH,
«MO3TOBBIE MITYPMBD) U WHBIE), BBHIIIOJHATH CBOIO YacTh PaOOTHI M KOOPIWHUPOBATH
CBOM JICUCTBUS C IPYTHMMH YJICHAMH KOMAaH[IbI, OIICHUBATh KA4ECTBO CBOETO BKJIaja B
o0mmii  TPOAYKT MO  KpUTEpHsIM,  CPOPMYIUPOBAHHBIM  yYaCTHUKAMHU
B3aUMOJECHCTBHUSL.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy o6yuenuss B 10 kJiacce oOyYarOIIMICA IIOJYyYUT CIICIYIOIINE
IpeAMETHBIE Pe3yJIbTaThl IO OTIASABHBIM TeMaM paboueil MmporpaMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayaja MaTeMaTHICCKOTO aHATN3ay:

Yucjia v BBIYUCTIEHUSA:

CBOOOJHO OTIEPUPOBATh TOHATHUSAMH: PAIMOHAIBHOE YHCIIO, OeCKOHEYHAas
nepuoandeckas  ApoOb, MPOIEHTH, HPpallMOHAJIBLHOE  YHCIO0, MHOXECTBa
palMOHAJIBHBIX U ACHCTBUTEIBHBIX YHUCEI, MOAYJIb JSHCTBUTEILHOTO YUCIA;

MIPUMEHSATH IPOOH ¥ TIPOLICHTHI TS PEIICHHS TPUKIIAIHBIX 3a/1a49 U3 Pa3IMYHbIX
OTpacier 3HaHUU U PeajbHOU KU3HU;

PUMEHSATh MPUOMKEHHBIC BBIYUCIICHHS, TIPABUIA OKPYTJICHHS, TIPUKUAKY U
OIICHKY pe3yJIbTaTa BHIUUCICHUN;

CBOOOJHO ONEPUPOBATh TOHATHEM: CTCMEHb C IIEJIBIM  IIOKa3aTeseM,
MCIIOJIB30BaTh MOAXOMAIIYI0 (DOPMY 3amUCH ACHCTBUTEIBHBIX YHCEN JUISl PEIICHUS
PAKTUICCKUX 3a7a4 U MPEACTABICHHS TaHHBIX;



CBOOOZHO OMEpUPOBATh MOHATHEM: apu(PMETUYECKUNH KOPEHb HATypalbHOMN
CTENEHU;

CBOOOJTHO OIEPUPOBATH MOHATUEM: CTETICHb C PAIlMOHAIBHBIM [TOKa3aTeNIEM;

CBOOOJTHO OIEpPUPOBATH MOHATUAMH: JIOTapudM 4YuUCIa, JECATUYHBIE U
HaTypaJibHBIE JIOTapU(PMBI;

CBOOOJHO ONEPHUPOBATh TMOHATHSIMH: CHHYC, KOCHHYC, TaHT€HC, KOTAHTEHC
YHCIIOBOTO apryMEHTA;

ONEPUPOBATh MOHATUSMH: APKCUHYC, APKKOCHHYC W apKTAHIE€HC YHUCJIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO OTEPUPOBATH TOHATUSIMH: TOXXIECTBO, ypaBHEHHE, HEPABEHCTBO,
PAaBHOCHJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCHIIBHBIE HEPABEHCTBA;

OPUMEHSTh PA3JIMYHbIE METOJbl PEIICHUs pPalMOHAIBHBIX U JpOOHO-
pallMOHAJIBHBIX YPAaBHEHUM, MPUMEHATh METOJ HWHTEPBAJIOB JUISl  PELICHUS
HEPABCHCTB;

CBOOO/JIHO OINEPUPOBATh MOHATUSAMU: MHOTOWIEH OT OJHOW MepeMEHHOMH,
MHOTOWIEH C LENbIMH KOd(DPHUIIMEHTaMU, KOPHU MHOTOYJICHA, IPUMEHATDH JICJICHUE
MHOIOWIEHa HAa MHOIOWIEH C OCTaTKoM, TeopeMy be3y u teopemy Buera s
pelIeHus 3a7aY;

CBOOO/IHO ONEPUPOBATH MOHATUAMM: CUCTEMA JTUHEHUHBIX YpaBHCHUHN, MaTPUIIA,
ONpPEAECIUTENIb MATPULbl 2 X 2 W €ro reOMETPUYECKHUU CMBICH, HCHOJIb30BaTh
CBOWCTBA OMpeaenuTenss 2 X 2 [is BBIYUCICHUS €ro 3HA4Y€HUs, NPUMEHATH
ONPENCIUTENIN JUISl PELUICHUs CUCTEMBl JIMHEMHBIX YPaBHEHWUH, MOJEIUPOBATH
pealbHbIE CUTyallMM C TOMOIIBID CUCTEMBI JIMHEWHBIX YpPaBHEHUMW, HCCIIENOBATH
MOCTPOCHHBIE MOJIEJIM C MOMONIBI0 MAaTPHUIl M ONPEACIUTENEH, UHTEPIPETUPOBATH
IIOJIyYE€HHBIN PE3YyJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEHUCTBUNM C KOpPHSMU IS TpeoOpa3oBaHus
BBIPAKCHUMU;

BBITIOJTHATh MPE0OpPa30BaHUs YHMCIIOBBIX BBIPAXKEHUN, COAEPKAIINX CTEIEHU C
palMOHATIBHBIM MOKA3aTEeIIEM;

UCIIOJIb30BaTh CBOMCTBA JIOTapu(PMOB 1 MpeoOpa3oBaHus JOorapuGMUIecKuxX
BBIPAKCHUM;

CBOOOJHO OINEPUPOBATh TMOHATHSIMU: HPpALUOHANIbHBIC, TIOKa3aTelbHbIE U
JorapupMUUECKue ypaBHEHHUS, HaXOJAUTh MUX PEHICHUS C MOMOIILI0O PABHOCHIBHBIX
MEPEXO0B W OCYIIECTBIISASI IPOBEPKY KOPHE;

MPUMEHSATh OCHOBHBIC TPUTOHOMETpHUYECKHE (OPMYJBI Il TIpeoOpa3zoBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHHUM;



CBOOOAHO  OMEpHpOBaTh TMOHATHEM: TPUTOHOMETPUYECKOE  YpaBHEHHE,
NPUMEHATh  HEoOXOoAumble  (QOpMyNbl  AJIi  pPEUICHUs]  OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHUI;

MOJICIMPOBaTh pEAJbHBIE CHUTyallMM Ha $3bIKE aireOpbl, COCTABIATH
BBIDAKECHHS, YpPAaBHEHMs, HEPaBEHCTBA IO YCIOBUIO 3aJayd, HCCIEI0BaTh
MTOCTPOEHHBIE MOJIENH C UCIIOIb30BAHUEM alllapaTa ajreopsl.

DOyHKUMU U rpauKu:

CBOOOJIHO OINEpPUPOBATh MOHATUAMU: (DYHKLHUS, CHOCOOBI 3afaHusl (PYHKIMH,
B3aMMHO OOpaTHbIe (PYHKIIMH, KOMIO3UIIUS QYHKIUH, rpaduk (GyHKIIMH, BBITOIHATh
aIIeMEHTapHbIe peoOpa3zoBaHus rpaduKkoB GyHKIUH;

CcBOOOZHO OIEpUPOBaTh TMOHATUSAMHU: OOJACTH OMPEICICHUS U MHOMXECTBO
3HaYeHUN QYHKUMH, HYJIH QYHKIIUH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOZIHO ONEpUPOBAaTh MNOHATUAMM: UETHbIE U HEYETHbIE (PYHKIUH,
nepuoanyeckue (QyHKIUH, MPOMEXKYTKH MOHOTOHHOCTH (PYHKIIMHM, MAaKCUMyMbl U
MUHUMYMBl (YHKIIUH, HauOOJbIlleE W HAaWMEHbIIEe 3HAaYeHHWE (YHKIHH Ha
MIPOMEKYTKE;

CBOOOZIHO ONEpUPOBaTh MOHATUSMM: CTENEHHass (YHKLUUS C HATYpaJbHBIM U
LEJIBIM TIOKa3aTeneM, rpauk CTerneHHOW (YHKUMU C HaTypaldbHbIM M LEIbIM
nokasareseM, Trpaduk KOpHA N-OM CTENEeHW Kak (PYyHKUHUA OOpaTHOW CTENEHU C
HaTypaJIbHbIM MIOKAa3aTeeM;

ONepUpOBaTh TMOHATUSAMU: JIMHEHHAs, KBaJpaTWyHasi M JAPOOHO-TTMHEHHas
(YHKIIMH, BBIIOJHATH 3JIEMEHTAPHOE UCCIIEI0BAHUE U TIOCTPOCHHUE UX TPaPHUKOB;

CBOOO/ZIHO OIEpUPOBaTh MOHATUSAMU: TOKa3zaTelbHAass U Jorapudmuueckas
(yHKUMU, MX CBOMCTBAa M rpaduKH, HMCHOJb30BaTh UX TpauKu 7 penieHus
YpaBHECHUH;

CBOOOZIHO OMNEpUPOBATh MOHATUSIMU: TPUTOHOMETPUYECKAss OKPY>KHOCTb,
orpesiefieHue TPUTOHOMETPUUECKUX (YHKIMI YMCIOBOTO apryMEHTa;

UCTOJb30BaTh TIpaduKu  (QYHKIMM [ UCCIENOBaHMUS IMPOIECCOB U
3aBUCUMOCTEH MpHU PEIICHUU 3aJad U3 JIPYTUX YYEOHBIX MPEIMETOB U peaibHOU
KU3HH, BBIPAXATh POPMYJIaMH 3aBUCUMOCTU MEXIY BEIMUUHAMU;

Havyana maTeMaTH4eCcKoOro aHajim3a:

CBOOOZIHO OIEpUpPOBaTh MOHATHAMH: apupMeTHYecKass U TeoMeTpuyecKas
nporpeccusi, 0ECKOHEYHO YObIBaIOIIasi T€OMETpUYEcKasi Mporpeccus, JMHEUHbIA U
AKCIIOHEHUIUATBHBIN POCT, (OpMylia CIIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHHUE O
KOHCTaHTE;

UCIIOJIb30BaTh MPOrPECCUU ISl PELICHHs pealbHbIX 3343y MPUKIATHOTO
XapakTepa;

CBOOOJHO OMEPUPOBATH MOHATHUAMHU: IOCIEI0BATEILHOCTb, CIOCOOBI 3aJaHus
MOCJIEIOBATENbHOCTE, MOHOTOHHBIE W OlPAHUYEHHBIE MOCJIEI0BATEIBHOCTH,



ITOHUMATh OCHOBBI 3aPOKJICHHUS] MAaTEMAaTUYECKOIO aHAIM3a KaK aHAJIN3a OECKOHEYHO
MaJbIX;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: HEMPEPBbIBHBIE (DYHKIIMHM, TOUYKH pa3pbiBa
rpaduka GyHKIIUU, aCUMIITOTHI Tpaduka QyHKINH;

CBOOOZHO OIEpUpPOBaTh MOHATHEM: (YHKIMS, HENpephIBHAs Ha OTPE3Ke,
MIPUMEHSATH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUHN TSI pEIICHUS 33714,

CBOOOJTHO ONIEPUPOBATH MOHATUSMU: TIEPBasi U BTOpas MIPOU3BOAHBIC (YHKIIUH,
KacaTenbHas K rpaduky QyHKIUH;

BBIYUCIISATh IPOU3BOJHBIE CYMMBI, MPOU3BEICHHUS, YACTHOIO M KOMIIO3ULUU
IBYX (pyHKIMH, 3HATH TIPOU3BOIHBIE DJIEMEHTAPHBIX (DYHKITHIA;

WCIIOJIb30BaTh TEOMETPUYECKHM M (U3UYECKUH CMBICI TMPOU3BOAHON Jis
pelieHus 3aad.

MHoxecTBa U JIOTUKA:

CBOOOJTHO OTIEPUPOBATH MOHATUAMH: MHOKECTBO, ONEpPAIlMU HaJl MHOYKECTBAMH;

HCMOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBI armapar Uil ONMHCAHUS PEaIbHBIX
MIPOIIECCOB U ABJICHUHN, TP PEIICHUH 3a]1a4 U3 JIPYyTUX y4eOHBIX MPEAMETOB;

CBOOOJTHO OIEpUPOBATh MOHATUSIMU: OIpEACNIeHUe, TeopeMa, YpaBHEHUE-
CJIEICTBHE, CBOMCTBO MaTEMaTHYECKOTO OOBEKTa, JOKa3aTeIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuenuss B 11 kiiacce oOyYaloIIMiiCS TMOJYYUT CIIECIYIOIINE
MPEAMETHBIE PE3yJbTaThl MO OTACJIBHBIM TeMaM padoyell MporpaMMmbl Y4eOHOIO
Kypca «AnreOpa u Hadajla MaTEMaTUYECKOTO aHATN3ay:

Yucia v BBIYUCTICHUSA:

CBOOOJHO ONEpPUPOBATh MOHATUSAMU: HATypPAJIbHOE U LEJI0€ YUCIO0, MHOXKECTBA
HATYpPAJIbHBIX M LEJBIX YUCEI, MUCIOJb30BaTh MPU3HAKU JEIMMOCTH LEJBIX YHCE,
HOJl u HOK HaTypanbHBIX 4uceNl Uil pElIeHUs 3adad, NPUMEHSATH AITOPUTM
EBxnuna;

CBOOOJTHO OMEpPUPOBATH TMOHSATHEM OCTAaTKa IO MOJYJIO, 3alUChIBATh
HATYpAJIbHBIE YMCJIA B PA3JIUYHBIX MTO3UIIMOHHBIX CUCTEMAX CUHUCIICHUS,

CBOOOJHO OMEpUPOBATh MOHATUSAMU: KOMIUIEKCHOE YHCIO W MHOXECTBO
KOMIUJIEKCHBIX YHCEJl, MPEJCTaBIsATh KOMIUIEKCHBIE 4KCIIa B aireOpandeckod u
TPUTOHOMETPUUYECKON (PopMe, BBHIMONHATH apu(METHUECKHE OIepalud ¢ HUMH |
M300pakaTh HA KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUs U HEPAaBEHCTBA:

CBOOOJHO OIEPUPOBATH MOHSATUSAMH: HPPAIMOHANIbHBIE, TOKa3aTelIbHbIE U
norapuMUIECKre HEPaBEHCTBA, HAXOAUTh WX PEIICHUS ¢ TTIOMOIILI0 PABHOCHIIBHBIX
IIEPEX0/I0B;

OCYILIECTBIISATh OTOOP KOPHEH MPHU PEIIEHUH TPUTOHOMETPUIECKOTO YPABHCHUS;



CBOOOAHO OMEpPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHATh  HEoOXOoAumble  (QOpMyNbl  AJIi  pPEUICHUs]  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO OMEPUPOBATH MOHATUAMH: CUCTEMa M COBOKYMHOCTb YPaBHEHHU U
HEPaBEHCTB, PAaBHOCWJIBHBIE CHCTEMBI U CHCTEMBI-CIEACTBHS, HAXOJUTh PEIICHHS
CUCTEMBl M COBOKYIHOCTEH palMOHAIBbHBIX, UPPALUOHAIBHBIX, MMOKA3aTEIbHBIX WU
Jorapu(MHUUECKUX YpaBHEHHUH U HEPABCHCTB;

penaTh pallMoHalIbHbIE, UPPALIMOHATIBLHBIC, TOKa3aTeIbHbIC, JOTapU(MUYECKUE
U TPUTOHOMETPUYECKHE YpAaBHEHHMS U HEPaBEHCTBA, COJEp)KAIME MOIYIU U
napameTpsbl;

MPUMEHSTh Tpauueckue METONbI NI pelIeHHs] YpaBHEHHN M HEpPaBEHCTB, a
TaK)Ke 3a/1a4 C MapaMeTpaMu;

MOJICNIUPOBaTh pealbHblE€ CHUTyallMM Ha S3bIKe aireOpbl, COCTaBIAThH
BBIDAKECHHUSI, YPAaBHEHHs, HEPABEHCTBA M HMX CHUCTEMBI II0 YCJIOBHIO 3aJauH,
UCCJIEIOBAaTh IOCTPOECHHBIE MOJEIM C HCIOJb30BAaHUMEM anmapara ajnreopsl,
MHTEPIPETUPOBATH NOJYYCHHBIN PE3YJIbTAT.

DOyHKUUMA U Tpaduku:

CTpOUTh TpaUKU KOMIO3MIMUA (PYHKIUA C TOMOUIBIO 3JIEMEHTapHOIO
MCCJIEIOBAHMS U CBOMCTB KOMIIO3UIIMU ABYX (DYHKIIMH;

CTPOUTH F€OMETPUYECKHUE 00pa3bl YpAaBHEHUN U HEPABEHCTB HA KOOPJIUHATHON
IJIOCKOCTH;

CBOOO/IHO ONEPUPOBATH MOHATUAMU: TpaUKH TPUTOHOMETPUUECKUX (PYHKIIHIA;

OPUMEHATh (QYHKIMM [ MOJEIUPOBAHUS U MHCCICAOBAaHUS PEaJIbHBIX
MPOLIECCOB.

Havana mareMaTH4ecKoro aHajiusa:

UCIIOJIb30BaTh MPOU3BOJHYIO JJIsl MCClEA0BaHUs (YHKIIMU HA MOHOTOHHOCTb U
KCTPEMYMBI;

HaxXoAUTh HauOOJIbIIee U HaWMEHblIee 3HAUCHUS (PYHKIMHU HEMPEpPbIBHOW Ha
OTpE3KE;

MCIIOJIb30BaTh MPOU3BOJHYIO [JIS HAXOXKJICHHUS HAWIYUIIero peHieHus B
IPUKJIAJHBIX, B TOM YHCIIE COUMUAIBbHO-3KOHOMHUYECKHX, 3a/1a4ax, I OIpeNesICHUs
CKOPOCTHU ¥ YCKOPEHHUsI MPOIIECCa, 3aJaHHOTO (OpMYIION UITH TpaduKoM;

CBOOOJIHO ONEpUPOBATh MOHATUSIMU: IEPBOOOpa3Hasi, ONpeaeAEHHbIA HHTETpal,
HaXOJUTh MEpPBOOOpA3HbIE AJIEMEHTAPHBIX (PYHKUUHA W BBIYUCISATH HHTErpaji IO
dbopmyne Hetorona-JleliOnuia;

HAXOAUTh IJIOIIAAN IIOCKUX (GUTYp U 0OBEMBI TE C TOMOIIBIO MHTETpaa;

MMETh MPEJCTABICHUE O MaTEMAaTHYECKOM MOJEIMPOBAaHUM Ha NPUMEPE
cocTaBieHus TudepeHIuanbHbIX YPaBHEHHUI;



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

peuiath IMPUKIIAAHBIC 3a/ladv, B TOM 4YHCJIC COLUAIIBHO-3KOHOMHYCCKOTO H
(bI/ISI/I‘-IeCKOFO XapakTepa, CpecaACTBaAMU MATCMATUYCCKOT'O aHaJIM34a.

Ne
n/
n

HaumMmenoBanue
pa3aesioB U TeM
MPOrPaMMbl

MHOX€eCTBO
JICUCTBUTEIBHBIX
qHCe.
MHOro4/1¢HBbI.
PammmonansHbBIE
ypaBHEHUS U
HEPaBEHCTBA.
Cucremsl
JIMHENHBIX
YpaBHEHUI

KosmmyecTBO 4acoB

Bcer KoHTpoJbH
0 ble padoThI

24 1

IIpakTHyec
KHe padoThl

JJIEKTPOHHBIE
(undposbie)
oOpa3oBareJb
HbI€E pecypchl

DOyHKIWYU U
rpaduky.
CrenenHas
(GyHKUHUS C UETbIM
noKasaTeyieM

12 1

Apudmernueckuii
KOpEHb N-0i
CTEIICHHU.
HNppaunonanbHbie
YpPaBHEHUS

Iloka3arenbpHasa

15 1

10 1




byHKITHS.
Iloka3arenbHbIE

YPaBHEHUS

Jlorapudmuuecka
s QyHKIIHS.
Jlorapudmuuecku
¢ YpaBHCHHUS

18

Tpuronomerpuye
CKHE BBIPAKECHUS
Y YpaBHEHUS

[TocnenoBaTenbHO
CTH U IPOTPECCUH
HenpeppiBHble
(GyHKUIHU.
[IpousBonHas
[ToBTOpEHME,
00001Ienue,
CUCTEMAaTHU3alIHs
3HAHUMN

22

10

20

OBILIEE
KOJIMYECTBO
YACOB T10
[TPOTPAMME

136

10




11 KIIACC

Ne
n/
n

HaumMmenoBanue
pa3aesioB U TeM
NMPOrpamMMblI

HccnenoBanue
byHKIMI ¢
ITIOMOLIBIO
IIPOU3BOTHOU

[TepBooOpa3zHas u
WHTETrpaj

Kosun4yecTBo 4acoB

Bcer

0

22

12

KonTtpoJsbh
ble padoThI

IIpakTuyec
KHe padoThbl

JJIeKTPOHHbIE
(uudposbie)
o0pa3zoBareJb
HbIE PeCypcChl

['paduku
TPUTOHOMETPHUUEC
KUX (QYHKIIHMA.
Tpuronomerpuue
CKHE HepaBEHCTBA

14

HppanuoHanbHbIe
, IOKa3aTeJIbHbIC
u
JorapupmMuyecKu
€ HEpaBeHCTBA

24

KowmruiekcHrie
qucia

10

Harypanbnsbie u
LIEJIbIE YnCIIa

Cucremsl
palMOHANbHBIX,
UppalMOHATBHBIX
MOKA3aTEIbHBIX U
JorapuMUYECKU
X YpaBHEHUU

10

12

3agauu ¢
rapaMeTpaMu
[ToBTOpEHueE,
00001Ienune,

16

16




cucreMarusanus

3HAHUHN

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

136

10







HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
n/n Tema ypoka Bcero Kontpoaensie — IpaxTiiecikue H3y4eHusi  o0pa3oBaTeJbHbIC
padoThI padoTshI pecypenI
1 [[MHOkeCTBO, OnI€palii Ha/l MHOYKECTBAMHU 1
Y UX CBOWCTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHnne TeopeTHKO-MHOKECTBEHHOTO 1
anapara Juis peleHus 3a1a4
Pannonanbubie yncna. OObIKHOBEHHBIE U
4 JIeCATUYHbIE JPOOU, MPOLIEHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
Pannonansueie yncna. OOBIKHOBEHHBIE U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OeCKOHEYHBIE TIEPUOANYECKHUE JPOOH
6 [Ipumenenue npobeit U MPOLEHTOB JIst 1
petieHus MPUKIAIHBIX 33124
7 [Ipumenenne qpodeit u MPOIEHTOB ISt 1
penieHus MPUKIAIHBIX 33124
8 [elictBuTenbHble yncia. PanmonansHble U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckue onepauu c 1
JIEHCTBUTEIbHBIMU YUCIIAMH
10 Moaynb AEHCTBUTEIBHOIO YHCIIA U €70 1

CBOMCTBA




11

[IpubanxEHHBIE BRIYUCIICHUS, TIPaBUIIa
OKpPYIJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

12

OcHOBHBIE MCTOJbI pCICHUA LCIIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

13

14

15

OCHOBHBIE METO/IBI PEIICHHS LENIBIX U
IpOoOHO-pallMOHATIBFHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METOIbI PEIICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

MHorowwieHsl OT OJHON MEPEMEHHOM.
Jlenenrue MHOTOYJIEHA HA MHOTOYJICH C
ocratkoM. Teopema besy

16

MHorouseHsb ¢ eabIMA K0P PUITMEHTAMH.
Teopema Buera

17
18

Pemenue cucreM JIMHENHBIX ypaBHEHUN

Pemrenne cucreM TMHENHBIX YpaBHEHUI

19

Marpuiia cucteMsbl TUHEMHBIX YPaBHEHUH.
Onpenenurens MaTpuLbl 2X2, ero
T€OMETPUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

20

21

Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

[IpuMeHeHue onpenenuTens A peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI




22

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUI

23

24

25

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI
KoHntpoinbhas pabdota: "PanronanbHbie
ypaBHEHHUA U HepaBeHCTBA. CHcTeMBI
JMHENUHBIX ypaBHEHUN"

OyHKIMS, CIIOCOOBI 3a/1aHus HYHKIUH.
B3aumno obpatasie pynkiuu. Kommnosunus
byHKIMI

26

I'paduk dpyHkumu. DnemMeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN

27

28

29

Ob6unacTh onpeaeneHuss 1 MHOXKECTBO
3HaueHui QpyHkiuu. Hynu Gyskmmm.
[IpomexXyTKH 3HAaK OCTOSHCTBA

YérHble U HEUETHBIE (PYHKIIUU.
[Tepuonuueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnpiiee u HanMeHblIee 3HAYCHUE
(GYHKIINHM Ha TPOMEKYTKE

30

Jlunelinas, kBagpaTudHas U JpOOHO-
TuHeHas GyHKuun

31

32

DJeMeHTapHOe UCCIeI0BaHuEe U
MOCTpoeHne TpaPUKOB ATUX PYHKITUN
DeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUH

33

CreneHn ¢ LIETIBIM ITIOKa3aTeneM. buaom




Hrrotona

CreneHn ¢ LIETBIM ITOKa3aTeaeM. buaom

34 Herorona
CrenenHast GyHKIUS C HATypaIbHBIM U

35 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa U
rpaduk

36 KonTtponsnast padora: "CreneHHas
¢bynkmus. E€ cBoiicta u rpaduk"

37 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

38 ApudmeTnieckuii KopeHb HaTypaIbHOM
CTETEeHH U ero CBOMCTBA

39 [IpeobpazoBaHust YUCIOBBIX BBIPAKEHHIH,
COJIep KAIINX CTETIEHN U KOPHU

40 [IpeoOpazoBaHust YUCIOBBIX BBIPAKEHHIA,
COJIepIKAIINX CTETIEHN U KOPHU

41 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH,
COJIepKalMX CTETIEH! U KOPHU
Uppanmonansusie ypaBHeHus1. OCHOBHBIE

42 METO/IBI pEIICHUS HPPAITMOHATBHBIX
YpaBHEHUNU
Hppannonansabie ypaBHeHUsI. OCHOBHEIE

43 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX
ypaBHEHUU
Uppanmonansuslie ypaBHeHus1. OCHOBHbIE

44 METO/IbI peIIeHUs] UPPALTUOHATBHBIX
ypaBHEHUU

45 PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU




UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIEHEIC MNEPEXO0Abl B pCICHUHA

46 UPPALMOHATILHBIX YPABHEHUM

47 PaBHOCHIIbHBIE TTEPEXObI B PEIICHUH
UpPpaAlMOHATILHBIX YPABHEHHM

48 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU
UPpPaLMOHATIbHBIX YPABHEHUM
CaoiicTBa U rpaduK KOpHs N-Oi CTEHeHH

49 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeleM
CaoticTBa u rpaduK KOpHs N-Oi CTEHeHH

50 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaATypaJIbHbIM ITOKa3aTeleM
KonTponsHas pabora: "CBoiicTBa u rpaduk

51 KOpHsI N-ol creneHu. MppanmonanbHele
ypaBHeHHUA"

59 CrerneHb ¢ pallMOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

53 CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

54 CreneHsp ¢ pallMOHAIBLHBIM [10Ka3aTEIEM U
€€ CBOICTBA

55 [ToxazarenbHast pyHKLIHA, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN s
pelieHus: ypaBHEeHU I

57 Hcnonp3oBanue rpaduka QyHKINM 115

peluieHus: ypaBHEHU I




[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

58 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1
ypaBHEHUH
[Tokazarenbublie ypaBHeHUs. OCHOBHbBIE

59 METO/IbI pEIIEHUS TOKA3aTEIbHBIX 1
ypaBHEHUU
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

60 METO/IBI PEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHUI

61 KoHntpoinbhas padora: "[lokazarenpHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm ymncna. CBoicTBa jJorapudpma 1

63 Jlorapudwm yucna. CoiicTBa norapudpma 1

64 Jlorapu¢m yucna. CoiicTBa iorapugpma 1

65 JlecsiTuuHble ¥ HaTypaJibHbIE JIOTapU(PMBI 1

66 JlecaTuuHbIE U HATypaJIbHbIE JTOTapH(PMbI 1

67 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIIIX 1
aorapudmsl

68 [TpeoOpa3oBaHue BbIpaKEeHUH, COAEPIKAIINX 1
Jorapupmbl

69 [TpeoOpa3oBaHue BRIpAKESHHUN, COACPIKAIIIX 1
Jorapupmbl

70 Jlorapudmuueckas pyHKUUA, €€ CBONCTBA U 1
rpaduk

71 Jlorapugmuueckas pyHKIus, €€ CBOHCTBA U 1
rpaduk

79 Hcnonb3oBanue rpaduka GyHKIIUN 115 1

pellIeHNs] YpaBHEHUI




Hcnons3oBanue rpaduka QyHKIHH 115

3 pelieHusi ypaBHEHUM
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

74 METO/bI peIIeHUs JIorapu(HPMUIECKUX
ypaBHEHU I
Jlorapudpmudeckue ypaBHeHus1. OCHOBHBIC

75 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUU

77 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
Jorapu(pMUUECKUX ypaBHEHHMA

78 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILICHUT
norapu(MUUECKUX YpaBHEHUN

79 KonrtponsHas pabora: "Jlorapugmuueckas
dbyukmus. Jlorapupmudeckre ypaBHeHus"

80 CuHycC, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

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

82 ApKCHHYC, apKKOCUHYC U apKTAHI'€HC
YHCJIOBOI'O apryMEHTa

83 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
TpuronomeTrpuueckas OKpyKHOCTb,

84 oTpeieTICHUE TPUTOHOMETPUUECKUX

(GyHKIMI YHUCIOBOTO apryMeHTa




TpuronomeTrpuueckas OKpyKHOCTb,

85 OTpeieJICHUE TPUTOHOMETPUUECKHUX 1
(YHKIMIA 9UCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

89 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

91 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIPAKECHUI

92 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIPAKECHUI

93 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 1
BBIpOKEHU I

94 Pemenune TpuroHoMeTpUYECKUX ypaBHEHU I 1

95 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

96 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1

97 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1

98 Pemenne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1

99 Pemenne TpUroHoOMeTpUUECKUX ypaBHEHUI 1

100 Pemenne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1
KonTtponbHas pabora:

101 "TpUTrOHOMETPUUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPHUUYECKUE YpaBHEHHS"

102 [TocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUS 1

rnocienoBareiibHocTel. Meton




MaTeMaTUYECKON MHIYKLIIUHU

MOHOTOHHEIE U OIrpaHUYCHHBIC

103 MoCIIeI0BaTeNbHOCTH. VicTopus aHanm3a
0OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus

105 I'eomeTrpuueckas nporpeccust

106 beckoHneuyHo yObIBaroIasi reoMeTpruiecKast
nporpeccus

107 CyMMa OecKkOHEUYHO yOBIBaromen
F€OMETPUUYECKON MTPOTrPECCUU

108 JIMHENHBIN ¥ YKCIOHEHUMAIIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

109 JIMHENHBIN U DKCIIOHEHIMAIIBHBIN POCT.
Yucno e. Dopmyna cI0KHBIX IPOLEHTOB

110 Hcnonp3oBanue mporpeccuu A pereHus
pEabHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa

111 Kontponbnas padoTa:
"ITocnenoBaTenbHOCTH U TIporpeccun’”

112 HenpepbiBHbIE QYHKIINN U UX CBOICTBA

113 Touka pa3pbiBa. ACUMITOTHI IpadUKOB
byHKIMMA

114 CoiicTBa (hyHKIIMH HENPEPHIBHBIX HA
OTpE3Ke

115 CoiicTBa (hyHKIIMIA HEMPEPHIBHBIX HA
OTpe3Ke

116 Meton HHTEpPBATIOB AJI pELICHUS

HEPaBEHCTB




MGTOI[ HHTCPBAJIOB JIA pCIICHUSA

117
HEPaBEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

119 [IprMeHeHre CBOMCTB HENPEPHIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

120 [IprMeHeHne CBOWCTB HENPEPBIBHBIX
(byHKUUH 1715 peleHus 3a1a4

121 [lepBast u BTOpast npon3BOIHBIC GYHKIIUU

122 Onpeznenenue, reOMETPUYECKUH CMBICI
MIPOU3BOIHOM

123 Onpenenenne, GU3NIECKUN CMBICIT
MIPOU3BOAHOMN

124 YpaBHeHUe KacaTelIbHOU K rpaduKy
byHKIUN

195 YpaBHeHUe KacaTelIbHOU K rpaduKy
byHKIIMHN

126 [Tpou3BoHbIE AIIeMEHTAPHBIX (HYHKIIHN

OW3BOJHBIE DJIEMEHTAPHBIX KIUH

127 IT

128 [TpousBoHasi CyMMBI, TPOU3BEACHNUS,
YaCTHOTO ¥ KOMIO3ULIUU (PYHKIUI

129 [IpousBonHas CyMMbI, IPOU3BEACHMS,
YaCTHOT'O ¥ KOMIO3ULIUU (PYHKIUI

130 [IpousBonHas CyMMbI, IPOU3BEACHMUS,
YaCTHOT'O M KOMIIO3UIIMU (YHKIUH

131 Kontponbnas padora: "[IpousBognas”

132 [ToBTOpeHnue, 06001IeHNE, CHCTEeMaTH3aIUs




3HaHuil: "YpaBHeHus"
133 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A 1
3HaHui: "Oyukiun"
134 HroroBast koHTpoIbHAs paboTa 1 1
135 Wrorosas KoHTpOJbHAS paboTa 1 1
136 HOBTOPCHI/IG, 000011IeHNE, CUCTEMATH3AIHS 1
3HAHUHN
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[IpumeHeHne Mpou3BOIHOM K
UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K

UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
uccaea0BaHuio PyHKINN Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKINN Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI
[IpuMeHeHne MpOU3BOJHON K
UCCIIeIOBaHUIO (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenne HanOOIBIIETO U

HaAMMCHBIICTO 3HAYCHU A HerCpBIBHOﬁ

(GyHKINU Ha OTpe3Ke

Haxoxnenue HauOOJIBIIETO U




HaVMEHBIIIETO 3HAYEHUS HENIPEPBIBHOU
(GyHKLIHU Ha OTpe3Ke

10

11

Haxoxxgenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GYHKIIUN Ha OTPE3Ke

Haxoxaenne HanOoJIbIIEro 1
HAaUMEHBIIIET0 3HAUYCHHUS HEIPEPHIBHON
GbyHKINU Ha OTpE3Ke

Haxoxxaenne HauOoJIbIIEro 1
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

12

Haxoxnenune HanOOJIBIIErO U
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKINU Ha OTpe3Ke

13

[IpumeneHnne npou3BOTHOM IS
HaxO0>KJICHUSI HAMJTYYIIETO PEIICHUs B
MPUKJIATHBIX 3a/1a4ax

14

15

16

[Ipumenenne nporu3BOIHOM IS
HAXO0XJEHUS HAWJTY4YlIEro pelIeHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITN
rpaduxom

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHOTo (OPMYIION HITH
rpaduKom




17 Kommosurus ¢hyHKImit

18 Kommnosumus hyHkmmii

19 Komnozunust GyHKimit

20 I'eomerpuueckue oOpa3bl ypaBHEHUI Ha
KOOPJAMHATHOW INIOCKOCTH

21 ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPJIUHATHON TUIOCKOCTH

99 KonTponbnas padora: "UccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

93 [TepBooOpazHas, 0CHOBHOE CBOHCTBO
1epBOOOPA3HBIX

24 [TepBooOpasHbie 3NeMEHTAPHBIX (QYHKIUH.
[TpaBuia HaX0XIEHHS IEPBOOOPA3HBIX

o5 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIHA.
[IpaBuiia Hax0X/A€HUS IEPBOOOPA3HBIX

26 NHurerpai. I'eoMeTpu4eCKUN CMBICI
UHTerpana

97 Brruuciienue onpeaenéHHOro MHTErpana
o gopmyne HeroTona-JleiiOnuma

28 Brruucnenue onpenenéHHoro HHTerpana
o gopmysne HoroTona-JleliOnuna

29 [IpumeHeHune UHTErpaia i HaXOXKIACHUS
IO IeH TIIIOCKUX PUTyp

30 [IpumMeHeHMne UHTErpaia A1 HaX0XKACHUS
00BbEMOB Ir€OMETPUIYECKHX TeT

31 [Tpumeps pemeruit nuddepeHImarIbHbIX

ypaBHEHUU




[Tpumeps! pemennii qudQepeHnraIbHbIX

32 .
yYpaBHEHHI
MaremaTruueckoe MOAECITUPOBAHUE

33 PEATBHBIX MPOLIECCOB C MTOMOIIIBIO
mudQepeHInanbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan"

35 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu

36 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu

38 Tpuronomerpuieckne GyHKIUH, UX
CBOMCTBA U TpapuKu

39 Tpuronomerpuieckne GyHKIUH, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKOW OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

42 YpaBHEHUH C TIOMOIIbIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

43 OT60p KOpHEHN TPUTOHOMETPUUECKHUX

YpPaBHEHUH € TOMOUIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TPUT'OHOMETPHUYCCKUX

44
HEPABCHCTB

45 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

46 Pemenue TpuroHoMeTprudeCcKuX
HEPABCHCTB

47 Pemenne TpuroHoMeTpruuecKux
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECKUX (DYHKIIHIA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METOBI PELICHUS
Jorapu(MHUIECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
norapuMHUYECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
Jorapu(MHUIECKUX HEPABEHCTB

56 OCHOBHBIE METOBI PELICHUS

Jorapu(MUUECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI PCHICHUS

> UppalOHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppanoOHaTbHBIX HEPABEHCTB
59 OCHOBHBIE METO/bI PELLICHUS
UppaloOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppalnoHaIbHBIX HEPABEHCTB
61 I'paduueckue METOIbI pELICHUS
MppaIMOHAIEHBIX YPaBHEHHHA
62 I'paduueckue MeTo bl peLIeHus
UppalOHAIBHBIX YPAaBHEHHH
63 I'padrueckue METObI pELICHUS
ITOKA3aTENIbHBIX YPABHEHUI
64 I'paduueckue METOIBI peLICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peleHus
Jorapu(pMUUECKUX ypaBHEHUN
66 I'paduueckue METOIBI pELICHUS
Jorapu(MUIECKUX HEPABEHCTB
67 I'paduueckue MeTOIbI peLIeHUs
Jorapu(MHUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLICHUs
68 MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHUH
I'paduueckue METOIBI peIICHNUS
69 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX

YpaBHEHUH




70

I'padmyeckue MeToabI perieHus
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPaBEHCTB

71

I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
HEPABCHCTB

72

73

74

Kontponbnas padota: "HpparnmoHaibHbie,
MoKa3aTeIbHbIE U JJorapu(MuyecKue
HepaBeHCTBa"

KowmriekcHeie yncna. Anrebpandeckas u
TpUTOHOMETpHUecKas (popMbl 3arucu
KOMIUJIEKCHOT'O YHUCIIa

KommekcHble uncna. Anrebpandeckas u
TpUTrOHOMETpHUecKasi pOPMBI 3aucu
KOMIIJIEKCHOTO YHUCIIa

75

Apudmerrueckue onepanum ¢
KOMIIJIEKCHBIMHU YK CJIaMU

76

77

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMU

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOpI[PIHElTHOIZ IIIIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YHCes Ha
KOOPJMHATHOM TIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii crenenun
13 KOMITJIEKCHOTO YHUCIIa
®opmyna Myaspa. Kopau n-oii crenenn
13 KOMIUIEKCHOTO 4HCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CECJI OJIA




penieHus (GU3NIECKUX U TEOMETPUICCKUX
3a7a4

Konrtponsnas padora: "KomiuiekcHbie

82 "
qucia

83 HarypanbHble u 11enpie yucia

84 HatypanbHble u Lenbie uucia

85 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEIl

86 [TpumMeHeHne TPU3HAKOB IETUMOCTH
LEJbIX YUCEeIl

87 [TpumeHeHne TPU3HAKOB IETUMOCTH
uensix yucen: HOJl u HOK

88 [IpuMeHeHne TPU3HAKOB 1ETUMOCTH
nenbix yucen: HOJl u HOK

89 [TpumeHeHre TPU3HAKOB IETUMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOAYJIO

90 [TpumeHeHre TPU3HAKOB IETMMOCTH
LEJIBIX YUCEJI: OCTATKH 10 MOYJIIO
[IpumMeHeHne TPU3HAKOB 1ETUMOCTH

91 L[EJTBIX YUCEI: anropuT™ EBkinaa s
peleHus 3a1a4 B IeNbIX YUClax

92 KonrtponsHas pabdota: "Teopus memnbix
gucen"
Cucrema 1 COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCHIIBHBIE CHCTEMBI H CHCTEMBI-
CIIEJICTBUS

94 Cucrema 1 COBOKYITHOCTh YpaBHEHUI.

PaBHOCHIIBHEIC CHCTEMBI M CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOZBI PELIECHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPAaBHEHUI

OcCHOBHEBIE METOJbI pCHICHUSA CUCTEM U

96 COBOKYITHOCTEH MppaIlliOHAIbHBIX
ypaBHEHUU

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U
97 COBOKYIIHOCTEH MOKa3aTeJIbHbIX
ypaBHEHUH

OCHOBHEBIE MCTOJbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH MTOKA3aTeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHHUS CHCTEM U
99 COBOKYITHOCTEH JIOTapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
100 COBOKYIIHOCTEH JIorapu(MU4eCcKux
ypaBHEHUH

[IpuMeHeHne cUCTEM K pELIECHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KHU3HH, UHTEPIPETaLUs TOTYYEHHBIX
pe3yIbTaToB

[IpuMeHeHHe CHCTEM K pelIeHUI0
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

102 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KU3HH, UHTEPIPETALNs TOTYIEHHBIX
pe3yIbTaToB




[IpumeHeHrne HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a]1a4 U 3a/1a4 U3

103 pasIUYHBIX 00JIacTel HAYKH U peaIbHON
KU3HU, HHTEPIPETALUS OTYyYECHHBIX
PE3yNbTaTOB
KonTponbnas pabora: "CucreMbl

104 paloOHaIbHBIX, UPPALIMOHATBHBIX
MOKa3aTeIbHBIX U JorapupMUIecKux
ypaBHeHUI"

105 PanvonaneHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmonansHble HepaBeHCTBa €
napameTpamu

107 PanrioHansHbBIE CUCTEMBI ¢ TTapaMeTpamMu

108 HppauunoHnanbHble ypaBHEHMS,
HEpaBEHCTBA C TapaMeTpaMu

109 WppatmonanbHble CUCTEMBI C
napameTpamu

110 [Toka3zaTenpHBIC YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazarenbHbIE CUCTEMBI C TTApAMETPAMU

112 Jlorapudmudeckue ypaBHEeHUS,
HEPaBEHCTBA C TapaMeTpaMHu

113 JlorapupmMuueckune CUCTEMBI C
napamMeTpamu

114 Tpuronomerpuueckrue ypaBHEHUS C
napameTpamu

115 Tpuronomerpuueckrue HepaBeHCTBA C

napameTpamu




116

TpUroHoMeTpUIECKUE CUCTEMBI C
napaMeTpamMmu

117

[TocTtpoeHue u uccnenoBaHue
MaTEMaTHYECKUX MOJIENIEN pealbHbIX
CUTYyalUi C IIOMOLIBbIO YPABHEHUH C
napameTpamu

118

119

120

ITocTpoenue u uccienoBanue
MaTeMaTHUYECKUX MOJIENIEN peabHbIX
CUTYallMi C IOMOLIBbIO CUCTEM YPABHEHUI
C mapameTpaMu

ITocTpoenue u uccienoBanue
MaTEMaTHYECKUX MOJIENIEH PeaIbHBIX
CUTYalMi C IIOMOLIBbIO CUCTEM YPABHEHUIN
C mapameTpaMu

KonTtponbHas pabora: "3anaun ¢
napaMerpamu’

121

[ToBTOpenue, o6o0IIEHNE,
cUcTeMaTu3auvs 3HaHui: "YpaBHeHus"

122

123

124

[ToBTOpenue, o6o0IIEHNE,
cucTeMaTu3anus 3HaHuii: "YpaBHeHus"
[ToBTOpenue, 06001IeHNE,
cUCTeMaTH3alus 3HaHWi: "Y paBHEHUSI.
Cucremsl ypaBHeHUI"

[ToBTOpenue, 06001IeHNE,
cucremarusanus 3Hanui: "HepaseHncraa"

125

[ToBTOpenue, o6o0mEeH e,
cucrtemaTtusanus 3Hanuii: "HepaBencrna"

126

[ToBTOpeHue, 06001IEHNE,




cuctemaTtu3aius 3Hanuii: "HepaBencrsa"

[ToBTOpeHue, 0600mIEeHNE,

127 cucteMaTtu3anus 3Hanuit: "[IponsBoanas u 1
e€ npumeHeHue"
[ToBTOpeHue, 0600mIEHNE,

128 cucteMaTtusanus 3Hanuii: "[Ipon3BoaHas u 1
e€ nmpuMeHeHue"
[ToBTOpeHME, 0000MIIECHNE,

129 cucteMaTtu3anus 3Hanuii: "[Ipon3BoaHas u 1
e€ nmpuMeHeHue"
[ToBTOpenHue, 06001IEHNE,

130 cucremMaru3anus 3HaHuii: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpenue, o6o0IIEHNE, 1
cucTeMaTu3anus 3Hanui: "OyHxun"

132 [ToBTOpenue, 060061IeHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"

133 [ToBTOpenue, o6o0IEHNE, 1
cucTeMaTu3aus 3Hanui: "OyHkun"

134 Hrorosast koHTpopHAs paboTa

135 HToroBasi KOHTpOJIbHASA paboTa 1 1

136 [ToBTOpenue, o6o0mEH e, 1
cUcTeMaTH3aInsI 3HaHWH

OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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