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HOACHUTEJBHASA 3AIINCKA

VY4eOHblil Kypc «Anredpa 1 Hayanaa MaTEMATUYECKOTO aHAIN3a SIBISIETCA
OJIHUM U3 HauboJiee 3HAYUMBIX B MPOTPAMME CPEAHEro OO0IIero 0O0pa3oBaHuUs,
MOCKOJIBKY, C OJTHOW CTOPOHBI, OH 00ECIIEUNBAET HHCTPYMEHTAIbHYIO 0a3y 1Jis
U3YYEHHsSI BCEX €CTECTBEHHO-HAyYHBIX KypCOB, a C JpYrod CTOPOHBI,
dhopMUpPYET JIOTHYECKOE M aOCTPAKTHOE MBIIIICHUE 00YUYaroIIMXCs Ha YPOBHE,
HEOOXOJIUMOM ISl OCBOSHMsSI HMH(POPMATHUKHU, OOIIECTBO3HAHUS, HCTOPHH,
CIIOBECHOCTH M JIPYrHX JIUCHUIUIMH. B pamkax maHHOro ydeOHOro Kypca
oOyJaroluecs: OBJa/eBAIOT YHHUBEPCAIbHBIM S3BIKOM COBPEMEHHOW HAyKH,
KoTopasi GOpMyJIUPYET CBOM JOCTIKEHUSI B MAaTeMaTHYECKOH Popme.

VY4eOHbIi Kypc anredpbl ¥ Hayajl MaTeMaTHYECKOIO aHaJIN3a 3aKJIabIBacT
OCHOBY [UIsl YCHEIIHOTO OBJAJCHUS 3aKOHAMU (U3MKH, XMUMHUH, OUOJIOTHH,
NMOHMMAHUS OCHOBHBIX TEHJECHIUI pPa3BUTHS SKOHOMUKHA U OOIIECTBEHHOU
KU3HU, TI03BOJISIET OPUEHTHUPOBATHCA B COBPEMEHHBIX LU(MPOBBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO MCIIONb30BaTh UX JJIS JajbHEHILEro
oOpa3oBaHMsI M B IIOBCEAHEBHOW JKM3HU. B TO ke BpeMms oOBianeHue
aOCTpakTHBIMM M  JIOTHUYECKM CTPOTMMH KOHCTPYKIMSAMH  aireOpbl U
MaTEMaTHYECKOr0 aHaji3a pa3BUBAaeT yMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
00OCHOBBIBATh UICTHHHOCTb, TOKA3bIBATh YTBEPXKICHUS C TIOMOIIBIO HHIYKIIUU
U paccyXnaaTh JEIyKTUBHO, MCIOJIb30BATh OOOOIIEHHE M KOHKPETHU3AIUIO,
abcTparupoBaHWe€ W aHAJOTHIO, (OPMUPYET KpeaTMBHOE W KPUTHYECKOE
MBIIJICHHE.

B xozne uzyuyenust yueOHoro kypca «Anredpa u Havajga MaTeMaTHYECKOTO
aHaJIM3a» 00yYarouMecs MOJy4yaroT HOBBIM ONBIT PEMICHUs NPUKIAAHBIX 3a/]a4,
CaMOCTOSITEJIBHOTO  ITOCTPOEHMsSI ~ MATEMaTHMUECKUX  MOJENEH  peallbHbIX
CUTyallui, HHTEPIIPETALIMU TOJYUYEHHBIX PEIIEeHUHN, 3HAKOMATCA C MpUMepaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MpUPOJE, HAyKe U HCKYCCTBE, C
BBIIAIOIIIUMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VY4eOHbIi Kypc 00s1aJaeT 3HaYUTEIbHBIM BOCIUTATEIbHBIM TOTEHIIAIIOM,
KOTOpBIA peanu3yercs Kak uepe3 Y4yeOHbII Marepual, CHOCOOCTBYIOIIUHN
(GbOpMHPOBAHNIO HAYYHOTO MHUPOBO33pPEHUS, TaK M 4epe3 crneuuduxky yuyeOHOH
JESITeIbHOCTH, TpeOyIomell NpOAOKUTEIBHON KOHLEHTPALUM BHUMAHMSA,
CaMOCTOSITENIBHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IOJYYCHHBIN
pe3yJbTar.

B ochoBe meromuku oOyuyeHHs anreOpe W HayalaM MaTeMaTH4eCKOro
aHaJIM3a JIKUT ACSITEbHOCTHBIN MPUHIUI 00yUYEHHUS.



B crtpykrype yuebHoro kypca «AnreOpa M Haudajga MaTeMaTH4YE€CKOTO
aHaM3a» BBIJCIEHBl CJCIYIOIINE COJAEPKATEIbHO-METOANYCCKIE JIMHUH:
«Yncna wu  BeUMCHeHHUs», «@DyHkmmu #  rpadukuy, «YpaBHEHHS U
HEpaBEeHCTBay», «Hadana MaTeMaTH4eCcKOro aHanm3a», « MHOXKECTBA U JIOTHKAY.
Bce oOcCHOBHBIE COAEPIKATEIBHO-METOJUUECKUE JIMHUM  HW3YyYalTcs Ha
MPOTSDKCHUH JBYX JIET OOyYeHMsI Ha YPOBHE CPEIHEro OO0Iero oOpa3oBaHUs,
€CTECTBEHHO JOTOJHSIS APYT JAPYyTa M MOCTEIIEHHO HACKIIIAsICh HOBBIMUA TEMaMHU
U pazgenamu. JaHHBIA y49eOHBIM KypC SIBISIETCS WHTETPATUBHBIM, MOCKOJIBKY
o0benuHAEeT B ceOe colaep)kaHhe HECKOIbKHX MaTeMAaTUYECKUX IUCIUTUIMH,
TaKUX Kak anredpa, TPUTOHOMETPHsS, MaTeMaTHYeCKUH aHajau3, TEOPHs
MHOXECTB, MaTeMmarudeckas Jormka wu japyrue. Ilo wmepe Toro Kkak
oOyuJaromumecs: OBJIaJeBaOT BCE OoJiee MIMPOKUM MATEMATUYCCKUM ariapaToM,
y HHUX TOCIIEIOBATeIbHO (HOPMHUPYETCSI ¥ COBEPIICHCTBYETCS YMEHHE CTPOUTh
MaTEeMaTU4ECKyl0 MOJENb PpeaJbHOW  CHUTyallid, NPUMEHSITh 3HaHUS,
MOJTy4YSHHBIE MPH HM3YYCHUH Y4eOHOTo Kypca, JJIsi PElICHUs CaMOCTOSTEIBHO
cOpPMYJIMPOBAHHOW MaTeMaTHYECKON 3ajadd, a 3aTeM HWHTEePIpPETHPOBATH
CBOM OTBeET.

CopepxarenpHO-MeTOMMYECKass  JUHUS  «Yucma ©W  BBIYKCICHHS
3aBepinaeT (popMHUpOBaHUE HABHIKOB MCIOJIB30BAHUS JCHCTBUTEIBHBIX YHUCEI,
KOTOpO€ ObLIO HayaTO Ha YPOBHE OCHOBHOTO 001iero oopazosanusi. Ha yposue
cpeaHero oomiero odpasoBaHus 0co00€ BHUMAHHE yACNSIETCS (POpMHUPOBAHUIO
HABBIKOB PAIIMOHAIBHBIX BBIYMCICHUH, BKIIOYAIONINX B Ce€0s HCIIOJIB30BAHHE
pa3nuuHbIX (OpPM 3amUCH YWCIa, YMEHHE JeJaTh NPUKHUIKY, BBIMOJHSTH
npUOIMKEHHBIE BBIYMCIICHHS, OIICHUBATH YHCIIOBBIC BBIPAKEHUS, padoOTaTh C
MaTEeMaTUYeCKUMH KOHCTaHTAaMH. 3HAKOMblE OOYYalOMIMMCS MHOKECTBA
HATYPAJbHBIX, IIEIIBIX, PAIMOHATBHBIX M ACUCTBUTECIBHBIX YHCEI JOMOTHIIOTCS
MHOXECTBOM KOMIUICKCHBIX 4YHCEJI. B KaXIOM M3 O3TUX MHOXECTB
paccMaTpUBalOTCS CBOWCTBEHHBIE €My CHEIM(HUECKUE 3aa4d U OINEepaIiu:
JEeTICHHE HAaIello, ONEPHUPOBAHME OCTATKAMU HAa MHOXECTBE MEJIBIX YHCEd,
0coObIe CBOMCTBA PAllMOHATBHBIX M UPPAIMOHAIBHBIX YHCEN, apUPMETUIECKIE
OIepallvy, a TaKKe M3BJICUCHHE KOPHS HATYpPAJIbHOW CTEIICHW HA MHOXECTBE
KOMILUIEKCHBIX 4YHCel. biarojgaps MmociieZioBaTeIbHOMY pPaCHIMPEHHIO Kpyra
UCTIOJIh3YEMBIX YMCENl U 3HAKOMCTBY C BO3MOXHOCTSIMH WX MPUMEHEHUS IS
pelIeHus] Ppa3IMyYHBIX 3a7ad  (OPMHUPYETCS TMPEICTABICHHE O EIUHCTBE
MaTEeMAaTUKN KaK HayKd M €€ PO B TOCTPOCHHUU MOJECIEH pealbHOrO MHpa,
IIMPOKO UCIOJB3YIOTCS 0000IIEHNE U KOHKPETU3ALIUS.

Jluaust «YpaBHEHHsI U HEPaBEHCTBA» Pea3yeTcsl Ha MPOTSHKEHUU BCETO
oOy4eHHsl Ha YpPOBHE CPeIHEro oOImero o0pa3oBaHUs, MOCKOIbKY B KaKIOM



pazzaene I[IporpamMmbl MpeaycCMOTPEHO PEUIEHHE COOTBETCTBYIOIIMX 3ajay. B
pe3yJibTate OO0ydYaronuecs OBJAJEBAIOT PA3JUYHBIMU METOAAMU PEIICHUs
palMOHANBbHBIX, HUPPALUOHAIBHBIX, I[IOKA3aTENbHBIX, JOTapU(PMUUYECKUX U
TPUTOHOMETPUYECKUX YypaBHEHUH, HEPABEHCTB W CHUCTEM, a TakKXKe 3ajady,
cojepkamux mnapameTpsl. [lolydeHHbIE YMEHHSI IIMPOKO HCIOIB3YIOTCA MpPH
UCCICAOBaHUM (YHKIIMA C TIOMOIIBIO TIPOW3BOJHON, TIPH  pEHICHUU
MPUKIIAIHBIX 3a7a4 M 3a7a4 Ha HaxOXKJICHHE HAMOOJbIINX W HAMMEHBIINUX
3HaueHui QyHKuuu. [laHHas coieprkarenbHas JUHUSA BKIIOYAET B ceOsl Takke
dhopMUpOBaHHE YMEHUM BBINOJHATH Pacy€Thl M0 GopmyliaMm, Ipeodpa3zoBaHUs
pPaIMOHABHBIX, WPPAINMOHATIBHBIX M TPUTOHOMETPUUYECKHX BBIPAKEHUH, a
TaK)Ke BBIPAKEHUH, COJIEPXKAIUX CTENEHU U iorapudmel. biiaronaps nzyuenuto
anreOpanyeckoro  Marepuaja  MPOUCXOJIUT  JajibHEHIlee  pa3BUTHE
AJITOPUTMUYECKOTO U a0CTPAKTHOT'O MBIILIECHUSI 00ydaromuxcs, GOpMUPYIOTCS
HaBBIKH JIElYKTUBHBIX PACCYXXJIEHUU, pabOThl C CUMBOJBHBIMU (hopmMamu,
MPEJCTABICHUS] 3aKOHOMEPHOCTEH M 3aBUCMMOCTE B BHJE PABEHCTB U
HepaBeHCTB. AnreOpa mpesiaraer 3h(OEKTUBHbIE HHCTPYMEHTHI ISl PEUIeHUs
MPaAKTUYECKUX U €CTECTBEHHO-HAYUYHBIX 3aja4, HArJISJHO IEMOHCTPUPYET CBOU
BO3MOXXHOCTH KaK SI3bIKa HAyKH.

ConepxarenbHO-MeTOaUMYecKass JHHUS «DyHKIIMA W TpaduKm» TECHO
MeperUIeTaeTCs ¢ IPYTMMHU JIMHUSIMU YYeOHOTO Kypca, MMOCKOJIBKY B KaKOM-TO
CMbICIIE 3aJaéT IMOCJEI0BATEIbHOCTh M3Yy4YeHHs MaTepuana. M3ydeHue
CTENEHHOM, TMOKa3aTeIbHOM, JIOTapu(PMHUUECKO U TPUTOHOMETPUUYECKUX
GyHKIMA, UX CBOMCTB M IpaUMKOB, UCHOJb30BaHUE (PYHKIUN U1 pelIeHUs
3a/1ay U3 JPYruX y4eOHBIX MPEIMETOB U PEabHON KM3HU TECHO CBS3aHO KaK C
MaTeMaTUYECKUM aHAJIM30M, TaK U C PEIICHUEM YPaBHEHUI U HEpaBeHCTB. [Ipu
ATOM OOJIbllIOE BHUMAaHHE yhaensercd (OPMHPOBAHUIO YMEHUS BBIPAXKATh
dbopMynaMu 3aBHCUMOCTH MEXIY pPa3IU4YHbIMA BEITUYMHAMH, MCCIEI0BAThH
MOJTy4eHHbIE (PYHKITUHU, CTPOUTH UX Tpaduku. MaTepual 3Toil comepkaTeIbHON
JUHUM HalleJICH Ha Pa3BUTHE YMEHUN M HABBIKOB, MO3BOJSIONIMX BbIPAXKaTh
3aBUCUMOCTH MEXKIy BEIUYMHAMH B Pa3IU4YHON (opMe: aHAIUTHUUECKOM,
rpaguueckoii u cinoBecHo. Ero wu3ydyeHume crnocoOCTBYET pa3BUTHIO
AJITOPUTMUYECKOTO MBIIIJICHUS, CTIOCOOHOCTH K OOOOIIEHUIO M KOHKPETU3AIINH,
HCHOJIb30BAaHUIO aHAJIOTUU.

ConepxartenpHas nuHus «Hauana MaTeMaTH4ecKoro aHajin3ay MO3BOJISET
CYILIECTBEHHO PACHIMPUTh KPYyTI KaK MaTEeMaTHYECKUX, TaK M MPUKIAJTHBIX
3a/lay, JOCTYIHBIX OOYYaloIIUMCS, TaK KaK y HUX MOSBISETCS BO3MOKHOCTh
CTpOUTh TpadUKu CIOXKHBIX (QPYHKUUN, OMNpEeAeNiaTh HX HauOOJbIIUE U
HAWMEHBIIINE 3HAYCHUS, BEIYUCIIATD TJIOMAIU GUTYP U 0OBEMBI TEIl, HAXOIUTh



CKOpPOCTH U YCKOpPEHMS IpoueccoB. J[anHas coaepKaTenbHas JIMHUSA OTKPBIBAET
HOBBIE BO3MOYKHOCTH IIOCTPOCHMSI MAaTEMAaTHYECKUX MOJEIEN PpPEAIbHBIX
CUTYallMil, MO3BOJIIET HAXOAWTh HAWIy4YIEEe PEUICHUE B IPUKIAIHBIX, B TOM
YUCJIE COLMAJIbHO-DKOHOMHUYECKHMX, 3aJadaX. 3HAKOMCTBO C OCHOBaMH
MaTEMaTHYECKOr0  aHallu3a  CIOCOOCTBYET  pa3BUTHIO  aOCTPaKTHOrO,
(bopMaIbHO-TOTMYECKOT0 M KPEaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUN
pacro3HaBaTh IPOSIBJICHUS 3aKOHOB MAaTEMAaTHMKW B HAyKe, TEXHUKE U
uckyccTtBe. OOydaromuecs: y3HatoT O BBIIAIOLINXCS pe3ysIbTaTax, MOJy4EeHHBIX
B XOJI€ Pa3BUTHsI MAaTEMaTUKU KaK HayKH, U 00 UX aBTOpax.

ConepxxarenpHO-MeTOAuYECKas JIMHUS « MHOXKECTBA U JIOTUKa» BKIOYAET
B ce0s AJIIEMEHTHl TEOPUU MHOXKECTB U MATEMaTHYECKOW JIOTMKHU. TeopeTHKo-
MHO>KECTBEHHBIE  IIPEICTABICHUS IPOHU3BIBAIOT BEChb KypC IIKOJBHON
MaTEMaTUKU U NPEAJaraloT Haubosee YHUBEPCAIbHBIN A3bIK, O0BEINHAIOMNN
BCE pa3fenabl MaTeMaTHUKM M €€ NPWIOKEHHUHW, OHM CBA3BIBAIOT PA3HbIE
MaTeMaTUYECKUE AUCUMUILIMHBI U UX NPWIOKEHUs B eauHoe uenoe. [loatomy
BAXHO JaThb  BO3MOXHOCTh  OOydaromiemMycs MOHMMATb  TEOPETHKO-
MHO>KECTBEHHBIN S3bIK COBPEMEHHOM MATEMAaTHKH W HCIIOJIB30BaTh €ro Ui
BBIPDAKECHMSI CBOMX MBICIEH. /[pyruM BakKHBIM INPHU3HAKOM MAaTEMATHKU Kak
HAayKd CIleAyeT TMpHU3HAaTh CBOMCTBEHHYIO €M CTpPOrocTb OOOCHOBAaHUN U
CI€IOBaHUE  OMNPEHNCIHEHHBIM  IPaBWJIAM  IIOCTPOECHUSA  JTOKA3aTEJIbCTB.
3HAaKOMCTBO C 3J€MEHTAaMU MAaTeMAaTHYECKOW JIOTMKU CIIOCOOCTBYET Pa3BUTHIO
JIOTUYECKOTO MBIIUIEHUsT OOyYarouuxcsi, MO3BOJSET HM CTPOUTh CBOU
pacCyXJIeHUs Ha OCHOBE JIOTUYECKHX TMpaBujl, (HOPMHUPYET HABBIKU
KPUTHYECKOTO MBIIIUICHHS.

B yueOHOM Kypce «AnreOpa W Hauajga MaTeMaTHYECKOTO aHaIM3a»
IIPUCYTCTBYIOT OCHOBBI MaTEMATHYECKOI'O MOJIEIUPOBAHNS, KOTOPBIE IIPU3BAHbI
croco0cTBOBaTh ()OPMUPOBAHUIO HABBIKOB IIOCTPOEHUSI MOJIENEH pealbHbIX
CUTyallul, MCCIEOBAHUA 3TUX MOJENel C IMOMOIIBIO ammapara aiareopbl u
MaTeMaTUYECKOT0 aHAJIN3a, UHTEPIIPETALUH TOJYyYEHHBIX PE3yJIbTaToB. Takue
3aaHUs BIUIETEHBl B KaXKJIBIM W3 Pa3leiIOB IIPOrpaMMBbl, ITIOCKOJIBKY BECH
Marepuan yueOHOro Kypca IMIMPOKO MCIOJIBb3YeTCs ISl PEHICHUS MPUKIIATHBIX
3amad. Ilpu pemeHun peanbHBIX MPAKTUYECKMX 3a4ad  oOydarommecs
pa3BUBAIOT  HAOJIOJATENBHOCTh, YMEHHE  HaXOIUTh  3aKOHOMEPHOCTH,
abCTparupoBaThCsi, UCIOJIb30BaTh AHAIOTHIO, 0000IIAaTh U KOHKPETU3UPOBATH
npobiemy. JesrenbHoCTh MO (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX
3a/lay OpraHu3yeTcs B MPOLECCe U3YUEHHUs BCEX TeM y4eOHOro Kypca « Anredpa
Y Hayaja MaTeMaTU4eCKOr0 aHAJIN3ay.



Ha wusydenme ydeOHOrOo Kypca «Anredpa W Havajla MaTEeMaTHYECKOTO
aHanuza» otBoautTcsa 272 yaca: B 10 knacce — 136 yacoB (4 yaca B He/el0), B
11 knacce — 136 yacoB (4 yaca B HEJIEIO).



COILEPKXAHUE OBYUYEHUA
10 KITACC

Yucaa 1 BBIYUCTCHUSA

PanmonaneHelie yncia. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH, MTPOLIEHTHI,
OeckoHeuHble nepuoauueckue Apoou. [Ipumenenune apoder v MPOIEHTOB s
pelIeHNsT NPUKIAAHBIX 3a/1ad W3 Pa3JIMYHBIX OTPACIIEW 3HAHUM U PEaTbHOU
KU3HHU.

JencTBuTenpHple 4ucia. PanyvoHanpHble W HMPPALMOHAIBHBIE YHCIIA.
ApudpmeTrnueckue omnepauuud € JACUCTBUTEIbHBIMU  4YuciaamMu. Mosyib
JACHUCTBUTENBFHOTO 4YHUCIa U ero cBoiictBa. [IpubnmxEHHbIE BBIYUCICHUS,
IIPAaBWJIA OKPYIVIEHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BBIYUCICHUN.

Crenenp ¢ nenbiM nokasarenem. buaoMm Herotona. HMcnons3oBanue
HOAXOAsAImed (OopMbl  3alUCH  JEHCTBUTENBHBIX YHCEN JUIsl PELIECHUs
PAKTUYECKUX 3374 U NIPEICTaBICHUS JAHHBIX.

ApudmeTnieckuii KOpeHb HATYPaJIbHOM CTENEHHU U €r0 CBOICTBA.

Crenenb ¢ palMOHAJIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JENCTBUTEIILHBIM I10KA3aTEIIEM.

Jlorapudm umcna. CpoiictBa jorapudma. /leciTUuHbIE U HaTypasIbHbIE
Jorapu@mel.

CuHyC, KOCHUHYC, TAHI€HC, KOTAHI€HC YHCJIOBOI0 apryMeHTa. ApKCUHYC,
APKKOCUHYC M apKTAHI'€HC YMCIIOBOIO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnaecTBa M TOXIECTBEHHblE INpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCWIIbHBIE ypaBHEHMS U ypaBHEHUA-CieACTBUA. HepaBeHcTBO,
pelLIeHNEe HEPABEHCTBA.

OCHOBHBIE METO/IbI PELIEHUS LIEJbIX U JPOOHO-PALMOHAJIBHBIX YPaBHEHUN
Y HEPABEHCTB. MHOTOUJIEHBI OT OJHOW NEPEMEHHOM. /[eleHne MHOrouieHa Ha
MHOTOWIEH ¢ ocTatkoM. Teopema be3dy. MHoOrounessl ¢  LEJIbIMU
koad¢unuentamu. Teopema Buera.

[IpeoOpa3zoBaHMs YNCIOBBIX BBIPAKEHUM, COAECPHKAIIUX CTEIIEHU U KOPHHU.

WppauvoHnaneHble  ypaBHeHusA.  OCHOBHBIE ~ METOABI  PELICHUS
UPPALOHAIBHBIX YPABHEHU.

[Toka3zaTenbHble ypaBHEHUA. OCHOBHBIE METObI PELIEHUS [TOKA3ATEIbHBIX
YPaBHEHUM.

[IpeoOpa3oBanHue BbIpaXEHH, COEPIKALIUX JOTapU(PMBI.



Jlorapudpmuueckue  ypaBHeHUs.  OCHOBHbIE  METOJBI  PEHICHUS
Jorapu(MUUECKUX YpaBHEHHII.

OcCHOBHBIE TPUTOHOMETPHUUYECKUE (GopMyIbI. IIpeo6pa3oBanue
TPUTOHOMETPUYECKUX BBIPAKCHUM. Pewmenne TPUTOHOMETPUYECKUX
YPaBHEHUM.

Pemienne cucrem nMHENWHBIX ypaBHEHMH. Marpuma CUCTEMBI JIMHEMHBIX
ypaBHeHUH. Ornpenenurenb MaTpullbl 2X2, ero reoOMEeTPUYECKHd CMBICI U
CBOMCTBA, BBIYHMCICHHE €ro 3HAYEHUs, NPUMEHEHUE ONpeeauTeNs s
pEelIeHUs] CUCTEMBbl JIMHEHWHBIX ypaBHEHUU. PeleHue NpuUKIaAHBIX 3a7a4 C
IIOMOLIBI0O CHUCTEMBI JIMHEWHBIX YypaBHeHuM. lccienoBanue mOCTPOECHHON
MOJIEJTIH C MTOMOIIBIO0 MaTPUIL U ONpEAETUTENEH.

[TocTpoeHrne MareMaTuuecKUX MOJENE pealbHOM CUTyallud C MOMOIIbIO
ypaBHEHUI U HepaBeHCTB. [[puMeHeHre ypaBHEHUN U HEPABEHCTB K PEIICHUIO
MaTEeMaTHYECKUX 3a7lad W 3aJad W3 pPa3IU4HbIX 00JacTel HayKu W peabHOU
KHU3HU.

DOYyHKIUHN U TPAPUKHU

OyHKIMA, crnocodbl 3amanus (QyHkuuu. B3auMHO oOpaTHble (QYHKIIUH.
Komnozumms dyskiuid. I'padux QyHKIMHU. DneMeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIHA.

Ob6nacTh ornpeneneHust © MHOKECTBO 3HadeHu pynkuuu. Hynu ¢pyHkimm.
[IpoMexxyTku  3HAKOMOCTOSHCTBA.  YETHbhle ©W  HEU€THbIe  (DYHKIUU.
[lepuonuueckre  ¢yHkuumud.  [IpomMeXyTKM  MOHOTOHHOCTH  (DYHKIIUH.
MakcumyMbl 1 MUHUMYMbl (yHKIMU. Hambomnpiee © HauMeHblee 3HAYCHUS
GyHKIIUM Ha TPOMEXKYTKE.

Jluneitnas, kBagpaTudHas M ApOOHO-TUHEHHAs (YHKIIUUA. DJIEeMEHTapHOE
MCCJIEIOBAaHKE U MOCTPOCHUE UX TPa(UKOB.

Crenennas GpyHKUUS C HATYpalIbHBIM M II€JIbIM MToKa3aTeneM. E€ cBoiicTBa
u rpaduk. CBoiicTBa U rpaduk KOpHS n-Ooi CTENEHU Kak (QYyHKIUU OOpaTHOU
CTEIEeHU C HAaTypaJIbHbIM IOKa3aTeeM.

[TokazarenpHast U jorapudmuueckas QyHKIHHU, UX CBOIMCTBA U TpaduKH.
Ucnonb3oBanue rpadukoB GyHKIUN 71 PEIICHUS] ypaBHEHUM.

TpuroHomerpruyeckas OKpYX HOCTb, OINPEACICHUE TPUTOHOMETPUUYECKUX
(GyHKIUI YHMCIOBOTO apryMEHTa.

@OyHKIMOHANIbHBIE 3aBUCHMOCTH B PEANbHBIX IMPOLIECCaX M SBICHUSX.
I'paduku peaibHBIX 3aBUCUMOCTEH.

Hayana mareMaTH4ecKOro aHaIu3a

[TocnenoBarenbHOCTH, CIOCOOBI 3a7aHusl MocieaoBaTenbHOCTEd. MeTon
MaTeMaTHYeCKON WHIYKIIHH. MoHOTOHHBIE u OTrpaHUYCHHBIC



IIOCIEA0BATENBLHOCTU. VICTOpUS BOZHUKHOBEHUSI MAaTEMAaTHYECKOTO aHAIN3a KaK
aHayn3a 6ECKOHEUHO MaJIbIX.

Apudmernueckass U reomMeTpuueckas — mporpeccud. beckoHeduHO
yObIBaromiasi reomerpuueckas mnporpeccusi. Cymma OeckOHEYHO YyObIBaroiein
reOMETPUYECKON IIPOrpeccuy. JIMHENHbIM M 3KCIIOHEHIMAIbHBIN pocT. Yucro
e. PopmyIa CIOXKHBIX NPOLEHTOB. Vcnonb3oBaHue mporpeccuu sl peleHus
peanbHBIX 3a/1a4 IPUKIIATHOIO XapaKTepa.

HenpepoiBable (yHKIMH U UX cBoiicTBa. Touku paspeiBa. ACHUMIOTOTHI
rpadukoB ¢yHknuil. CBolicTBa (yHKIMH HENMPEPHIBHBIX Ha OTpe3ke. Meton
MHTEPBAJIOB JUIsl PELICHUs HEPaBEHCTB. lIpMMeHEHHE CBOWCTB HENPEPBIBHBIX
GbyHKIU 75 peneHus 3aaa4.

[leppas  w  BTOpas  mpousBoaHble  ¢yHKuuMU.  OmnpeneneHue,
reoOMeTpUYeCKM W (UBUYECKHA  CMBICT  MPOU3ZBOAHOW.  YpaBHEHHE
KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubsie  snmemMeHTapHbIX — QyHkumid. [Ipow3BomHas  CyMMBI,
MIPOU3BEICHHUS, YACTHOTO U KOMITO3UIIUU (QYHKITHIA.

MHosKecTBa M JIOrMKA

MHO»XeCTBO, Olepanuy HajJ MHOXECTBAaMU U MX CBOMCTBA. J(marpaMmsbl
Oiinepa—Benna. IlpuMeHeHHE TEOPETUKO-MHOKECTBEHHOIO —ammnapara i
ONMCAHUsl PEAJBbHBIX IPOLECCOB U SBJIECHUM, IIPU PELICHUU 331a4 U3 APYIUX
y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMATUYECKOTO 0ObEKTA, CIEICTBHE,
NI0Ka3aTeIbCTBO, PABHOCUJIBHBIC YPAaBHEHHS.

11 KIIACC

Yuciaa 1 BbIYUCIEHUA

Harypanbubie u unensie uucnaa. IIpuMeHeHME NPU3HAKOB JIEIMMOCTHU
IEJIbIX YKcen, HauOonbiui oo nenurens (nanee — HOJl) u HauMeHbllee
obmee kpatHoe (nanee — HOK), ocraTkoB nmo Mmojyto, anroputma EBkiauaa st
pelieHus 3a71a4 B LEJbIX YnCIiax.

Kowmmiekcapie umcna. Anredpawdeckass ¥ TpUTOHOMETpHUecKask (hOpMbI
3alUCH KOMIUIEKCHOTO 4uciia. ApudmeTndeckue ornepamnuu ¢ KOMIIEKCHBIMU
yuciaaMu. M3o0paxkeHrne KOMIUIEKCHBIX YHCENl Ha KOOPJWHATHOW IIJIOCKOCTH.
@opmysna Myaspa. KopHu n-oM cTenmeHM U3 KOMIUIEKCHOTO 4YHCIA.
[IpumeHeHre  KOMIUIGKCHBIX  YHCENT I perieHuss  (QU3NYeCKux U
F€OMETPUYECKUX 3a]1a4.

YpaBHeHUs U HEPABEHCTBA



Cucrema M COBOKYIHOCTh YpaBHEHHMH M HEPaBEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PAaBHOCHIIbBHBIE HEPABEHCTBA.

OTOOp KOpHEH TPUTOHOMETPUYECKMX YpPaBHEHMHl C  I[OMOILBIO
TPUTOHOMETPUYECKOU OKPYKHOCTH. Pemienne  TPUrOHOMETPUYECKUX
HEPABEHCTB.

OcHOBHBIE METOABl PELIECHUS TOKa3aTeNbHBIX U JIOTapUPMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALUOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOIBI PELICHUS CHUCTEM M COBOKYNHOCTEH pPalUOHAJIBHBIX,
MpPPALMOHANIBHBIX, TOKA3aTEeNbHBIX U JIOTApU(PMUUYECKIX YPaBHEHUH.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaMETPaMU.

IIpuMeHeHne  ypaBHEHMH, CHCTEM M  HEPAaBEHCTB K  PEILICHHIO
MaTeMaTUYECKUX 33Jad U 3a7ad U3 pa3jMuHbIX oOJacTeldl HayKu M peanbHON
KU3HH, UHTEPIPETALHMS IOJTYyYEHHBIX PE3YJIbTATOB.

DOYyHKIUHN U TPAPUKHU

I'paduk xommosunun ¢yHkuui. ['eomeTpudeckue oOpa3bl ypaBHEHHN U
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue pyHKIMH, UX CBOWCTBA U IPapUKU.

['padmyeckue MeToAbl pelieHus] ypaBHEHUN U HepaBeHCTB. ['paduueckue
METO/IbI PELICHUS 3a/1a4 C ITapaMETPaMH.

Hcnonp3oBanue rpapukoB (yHKIUN I8 HCCIEAOBAHUS IPOLECCOB HU
3aBHCHUMOCTEM, KOTOpbIE BO3HUKAIOT MPU PELIECHUM 337ad U3 JAPYTruX y4eOHbIX
IPEIMETOB U PEANIbHOU KU3HMU.

Havana mareMaTH4ecKOro aHaIu3a

[Ipumenenne Mpon3BOAHON K MCCIENOBAHUIO (PYHKIMIT HA MOHOTOHHOCTD
U OSKCcTpeMyMbl. HaxoxneHue HamOOJbIIer0 W HAMMEHBLIEr0 3HAYEHUU
HENPEpbIBHON (QYHKIMU HAa OTPE3KE.

[IpuMeHeHre NpPOM3BOJHON JUIsI HAaXOXKIAEHUS HAWIYYILIEro PELICHUs B
IIPUKIIAIHBIX 3aJa4ax, I ONpPENEICHUs CKOPOCTHM M YCKOPEHHs Ipolecca,
3aJIaHHOTO (DOPMYJIIOH WK TPAPUKOM.

IlepBooOpa3Has, OCHOBHOE CBOWCTBO IepBooOpa3HbIX. llepBooOpa3Hbie
ayieMeHTapHbIX pyHkuui. IIpaBuia Hax0Xk1eHUs IEPBOOOPa3HBIX.

WNurerpan.  I'eomerpudecknii  CMbBICH ~ WHTerpana.  Beluucienue
onpenenéHHoro uaTerpana mo ¢popmyie Hetorona-JlelOnuna.

IIpumeHeHne mHTErpasia i1 HAXOXACHUS IUIOLAAeH IUIOCKUX (QUryp u
00BEMOB r€OMETPUUECKUX TEJL.



[Tpumepsl pemenuit nuddepeHnuanbHbBIX ypaBHEHUNH. MareMaTtudeckoe
MOJIETTUPOBAHUE pPEATbHBIX MPOIECCOB C MOMOUIbI0 U depeHIIHaTbHBIX
YPaBHECHUU.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJITEBPA U  HAYAJIA MATEMATUYECKOI'O  AHAJIM3A»
(YTJIVBJIEHHBIA VPOBEHH) HA VPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpa:knaHCKOro BOCIUTAHMS:

chOPMHUPOBAHHOCTh  TPAKIAHCKOW  TMO3WUIMM  OOYYaIOmIErocsl  Kak
AKTUBHOTO M OTBETCTBEHHOTO WJIEHA POCCUUCKOTO 0O0IIECTBA, MPEICTABICHUE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYP, SIBICHUH,
MPOIeyp TPaKIAHCKOTO o00ImIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHUE
B3aMMO/JICHCTBOBATh C COLUAIBHBIMH HHCTUTYTAMHU B COOTBETCTBUHU C HX
(GYHKIUAMHY 1 HA3HAYCHUEM;

2) IATPMOTHYECKOT0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUNUCKON TPAKIAHCKON UACHTUYHOCTH, YBAKECHUS
K IPOILIJIOMY W HACTOSIIIEMY POCCHUIICKOM MaTEMATUKH, IIEHHOCTHOE OTHOIIICHUE
K JOCTH)KEHUSM DPOCCHUMCKMX MAaTEMAaTHMKOB M POCCUMCKOW MaTEMaTHYECKON
LIKOJIbI, MCMOJIb30BAHUE JTHUX JOCTHXKEHUM B IAPYTMX HAyKaX, TEXHOJIOTHSX,
chepax YKOHOMHUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HaHUE JTyXOBHBIX LEHHOCTEN POCCHICKOTO HapoJa,
c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, OSTUYECKOTO IMOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IPUMEHEHUEM  JOCTUKEHHUM HAyKH W
NEATENIbHOCThI0 YYEHOrO, OCO3HAHHWE JIMYHOTO BKJIaJa B IIOCTPOCHUE
YCTOMYMBOTO Oy ayIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHUE K MHUPY, BKIIOYAs ICTETHUKY MAaTEMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, peLIECHU, PACCYXICHUN,
BOCIIPUUMYHBOCTh K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3nyeckoro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTh YMEHUSI TPHUMEHSIThH MAaTeMAaTHYEeCKHUE 3HAHUS B
MHTEpecax 30pOBOro M 0Oe3omacHoro oOpa3a JKU3HU, OTBETCTBEHHOE
OTHOLIEHUWE K CBOEMY 3JI0POBBIO (30pOBOE MHUTaHHE, COATAHCHUPOBAHHBIN
PEXKUM 3aHATUUA U OTNIbIXA, PETYJspHas (u3nuecKas akTUBHOCTD), (PU3HUECKOE
COBEPIIECHCTBOBAHUE npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN
NEATEIbHOCTBIO;

6) Tpy10BOIr0 BOCTIMTAHMS:



TOTOBHOCTh K TpPYIy, OCO3HAHUE LEHHOCTU TPYHONIOOUsA, HHTEPEC K
pa3auuHbiM  cpepaM MPO(EeCcCHOHATBHON  NEATENbHOCTH, CBSI3aHHBIM C
MaTEMaTUKOW M €€ NPUIIOKEHUSIMU, YMEHHE COBEpLIATh OCO3HAHHBIM BBIOOP
Oyayweil npodeccuu M peann3oBbIBATh COOCTBEHHBIE KU3HEHHbBIEC ILUIAHBI,
TOTOBHOCTb U CHOCOOHOCTh K  MaTeMaTH4ecKoMy OOpa30BaHUIO |
caM000pa30BaHUI0 HAa MPOTSHKEHUU BCEHM JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 33/1a4 MaTEMaTHYECKOW HAPABIECHHOCTH;

7) 3K0JIOTM4eCKOI0 BOCIIUTAHMSA

C()OPMUPOBAHHOCTh 3KOJOTMYECKOW KYJIBTYphl, MOHUMAaHHWE BIIUSHUSA
COLMAJIbHO-DKOHOMUYECKUX  IIPOLIECCOB HA  COCTOSIHUE IPUPOAHOM U
COLMAJIBHOW Cpefbl, OCO3HaHUE IJIOOAIbHOIO XapakTepa 3KOJOTMYECKUX
po0JieM, OpUEHTALMS HA IPUMEHEHNE MaTeMaTUYECKUX 3HAHUU JUIS pEelIeHUs
3aJa4 B 00JIACTH OKPYXKalOUIe cpe/ibl, IJIaHUPOBAHUE MTOCTYNIKOB U OLIEHKH MX
BO3MOKHBIX ITOCJIEACTBUAN I OKPYKAIOIIEH CPEJIbI;

8) neHHOCTH HAYYHOI'0 IO3HAHUA:

c(OPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HayKM M OOLIECTBEHHOM IIPAKTUKH, IOHMMAHUE
MaTEMaTUYECKON HayKM Kak c(epbl 4eJIOBEYECKOW NEATENbHOCTH, 3TANOB €€
pPa3BUTHS W 3HAYUMOCTU JUIsl PA3BUTHS LMBUIM3ALWW, OBJAJACHHUE S3BIKOM
MaTe€MaTUKd M MAaTEMaTHYECKOW KyJIbTYpOM KaK CpPEACTBOM IO3HAHUSA MHpA,
TOTOBHOCTh OCYILECTBIJIITh NMPOEKTHYIO M HCCIENOBATENBCKYIO NESITENBHOCTh
WHJMBUTyaJIbHO U B TPYyIIIE.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHMBePcaJIbHbIe YUeOHbIe 1eHCTBUSA

ba3oBble Jornyeckue 1efcTBUA:

BBISBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbIEC MPU3HAKN MAaTEMaTHYECKUX
OOBEKTOB, TMOHATUN, OTHOIIEHUH MEXIy MOHATUSAMH, (OPMYIHPOBATH
ONpeNeIeHns]  TIOHATHM,  yCTaHaBIMBaTh  CYUIECTBEHHBIH  NpPU3HAK
KJacCU(pUKalMK, OCHOBAaHMUA JMJisi OOOOIIEHHs W CpaBHEHUS, KpUTEPUU
MPOBOAMMOIO aHAJIN3A,

BOCIIPUHUMATh, (OpMYyIUpOBaTh W  MPEoOpPa3OBBIBATH  CYXKICHUS:
YTBEpAUTENbHBIE U OTPULIATENIbHbIC, €TUHUYHbIE, YACTHBIE U O0IIKE, YCIOBHbIE;

BBISIBJSITh ~ MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3H U
MPOTUBOpEUHs B (PaKTax, JaHHBIX, HAOTIOACHUIX U YTBEPKIACHUX, MIPEeAarath
KPUTEPUU AJIs BBISIBJICHHS 3aKOHOMEPHOCTEH M MPOTUBOPEUNH;



JIenaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKJIIOUEHU!, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

IPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTEMaTUYECKUX
YTBEPXKJICHUNU (MpsIMble W OT MPOTUBHOIO), BBICTPAUBATH AapTyMEHTAIIUIO,
MPUBOJANTh TPUMEPHl ¥  KOHTPIPHUMEPHI, OOOCHOBHIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJIBL;

BBIOMpaTh CIOCOO pelIieHus: y4eOHOM 3amaun (CpaBHMBATh HECKOJIBKO
BapUAHTOB peUIeHUs, BbIOMpaTh Haubojee MNOAXOMANIMI ¢  y4E€TOM
CaMOCTOSTENIbHO BBIIEIEHHBIX KPUTEPUEB).

Bba3oBble uccienoBarelbCKue 1eMCTBUA:

MCIIOJIH30BaTh BOMPOCHI KaK MCCIEIOBATENLCKUI MHCTPYMEHT MO3HAHUS,
dbopMyHpoBaTh  BOMPOCH, (PUKCUPYIOIIME MPOTUBOpEUHEe, MpolJeMy,
yCTaHaBJIMBaTh UCKOMOE U JaHHOE, (POPMUPOBATH TUIIOTE3Y, APIYMEHTUPOBATh
CBOIO MO3UIINIO, MHEHUE;

POBOUTD CaMOCTOSITEIIbHO CIUTAaHWPOBAHHBIN OKCIIEPUMEHT,
HCCJIEIOBAaHUE IO YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTU4YecKOro OObEKTa,
ABJICHMS, TIPOLIECCA, BBISBICHUIO 3aBUCUMOCTEH  MeXAy OObEKTaMu,
SBJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITEITEHO (pOPMYIHPOBATH 0O0OIIEHHS U BBIBOABI TIO PE3yIbTaTamM
MPOBEAEHHOTO HAONIONEHUSA, UCCIEIOBaHMs, OIEHUBATh JIOCTOBEPHOCTD
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

POTHO3UPOBATh BO3MOXKHOE Pa3BUTUE MPOIECCA, a TAKKE BbIJABUTAThH
IPEANOI0XKEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH NePUITMTH MHPOPMAIIUH, TAHHBIX, HEOOXOIUMBIX IIJII OTBETA
Ha BOIIPOC U ISl pEUICHUS 3a]1auu;

BbIOMpaTh  MHGOPMALIMIO U3  HWCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAIN3UPOBaTh, CHCTEMATHU3UPOBATh M HHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3TUYHBIX BUJOB U (POPM MPEACTABICHHUS;

CTPYKTYpPUPOBaTh HHPOPMAITHIO, IPEACTABIATH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH IpapUUecKy;

OLICHUBATh HaAEKHOCTD uH(popMaIu 1o CaMOCTOSATENBHO
c(hOpMyYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKAaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe el CTBHS
Oo01menue:
BOCHPUHUMATh H  (OPMYIHPOBaTh CYXIEHUS B COOTBETCTBUU C
YCJ'IOBI/IHMI/I " nejisiMunu 06H.[€HI/I$I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘-II(y



3pEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTAX, JaBATh MOSICHEHUS IO X0y PEIICHUS
3a/1a4l, KOMMEHTHPOBATH MOJYYEHHBIN PE3YIIbTAT;

B X0J1e 00CYKJEHUS 3a/1aBaTh BOMPOCHI MO CYHIECTBY 00CYK/1aeMOM TEMBI,
npoOiemMbl, pelaeMor 3aJauyd, BBICKA3bIBaTh HJIEH, HAIEJCHHbIE Ha TMOUCK
pELIEHUsI, COMOCTABIISITE CBOU CYXKJEHUSI C CYXICHUSIMH JIPYTHX YYACTHUKOB
auanora, 0OHapyKMBaTh Pa3IMuMe M CXOJICTBO TO3UIMH, B KOPPEKTHOM (popme
(dbopMyupoBaTh pa3HOTIACHsl, CBOM BO3PAKEHUS;

OPENCTaBIATh  pe3yJbTaThl  pEIIeHUs  3aJauyd,  DKCIEPUMEHTA,
UCCJIeIOBAHUSI, MPOEKTA, CAMOCTOSITENIbHO BBHIOUPATh (OpMAT BBICTYIUICHUS C
y4ETOM 3a/1a4 IPE3EHTAIUN U OCOOEHHOCTEH ayTUTOPHH.

PeryjsiTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiicTBUSA

Camoopranusanus:

COCTABJISITH TUTAH, AJITOPUTM PEIICHHMSI 3a]]a4¥, BRIOUPATh CIIOCO0 PEIICHHS
C yd4€TOM HWMEIOIMXCS PECYypCcoB W  COOCTBEHHBIX  BO3MOXKHOCTEH,
apTyMEHTHPOBAaTh M KOPPEKTUPOBATh BApUAHTHI PEUICHWA C y4ETOM HOBOH
uHpopMarmu.

CaMOKOHTPOJIb, SMOIIHOHAIbHBI HHTEJJIEKT:

BIIQJICTh HABBIKAMU TIO3HABATEIHHON pediekcMr KaKk OCO3HAHUS
COBEpIIACMbIX JEHCTBHUH M MBICTUTEIBHBIX TIPOIECCOB, HMX pPE3YyJIbTaTOB,
BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CaMOKOHTPOJIA TpoIlecca U pe3ysbrara
pelIeHUsT MaTeMaTHIeCKOH 3a1a4u;

MPEABUACTh TPYIHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh TpU pEIICHUU
3a/lauyd, BHOCUTh KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX
0OCTOSITENTLCTB, IAHHBIX, HAWIEHHBIX OIITMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHHMBAaTh COOTBETCTBHE pe3yjbTaTa IIEIU W YCIOBUSAM, OOBSCHATH
MPUYMHBl JTOCTHKEHUS WJIM HEJOCTIDKEHUS PE3yJbTaTOB JCSTEIHHOCTH,
HaxOJIUTh OMHOKY, aBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eATEIbHOCTh:

NOHMMAaTh W  WCIOJB30BaTh  MPEUMYIECTBA  KOMAHIHOW U
WHIUBHUIyAIbHON pabOThl MPHU pEIIeHWH YYeOHBIX 3aaad, MPUHUMATH IEh
COBMECTHOM NIESATEIbHOCTH, TUIAHUPOBATh OPTaHU3AIMIO COBMECTHOW PadOTHI,
pacmpenensaTh BUIbI pabOoT, TOTOBAPUBATHCS, 0OCYKIaTh MPOIECC U PE3yJIbTaT
paboThl, 0000111aTh MHEHHUS HECKOJIBKHX JIIOJICH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHHUM,
«MO3TOBBIE TITYPMbI» W HWHBIE), BBINOJHATH CBOIO YacTh pabOTHl U
KOOPJIMHUPOBATh CBOM JIEUCTBHSI C APYTHMMH YJICHAMU KOMAaHJbI, OIICHUBATH



KauyecTBO  CBOEr0 BKJIaga B  OOMMHA  MPOAYKT MO  KPUTEPUSM,
c(hOpMyJIMPOBAHHBIM YYaCTHHUKAMHU B3aUMO/ICHCTBUA.

HPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenuss B 10 kiaacce oOydaromuiics IMOMYYUT CIETYIOIINE
MIPEAMETHBIC PE3YIBTATHI M0 OT/ICTBHBIM TeMaM pabodel mporpaMMbl y4eOHOTO
Kypca «Anrebpa u HayaJla MaTeMaTHIeCKOTO aHAITN3ay:

Yucia v BBIYUCTICHUSA:

CBOOOJIHO OTIEPUPOBATH MOHATUSIMH: PAMOHAIBHOE YMCII0, OECKOHEUHas
nepuoauyeckas JpoOb, TMPOIEHThl, HPPAIMOHAIBHOE YHUCIO, MHOXECTBA
pPalMOHAJIBHBIX U JIEUCTBUTEIBHBIX YUCEI, MOJIYJIb JCUCTBUTEIBHOIO YHUCIIA;

MPUMEHSATHh APOOM W TPOICHTHI I PEIICHHs] MPUKIATHBIX 3a1ad H3
PA3JIMYHBIX OTPACIIEV 3HAHUM U PEATIbHOU KU3HU;

OPUMEHSATh  NPUOTMKEHHBIE  BBIYMCICHMS, T[paBUiia  OKPYIJICHHS,
OPUKHUJIKY U OLICHKY PE3YJIbTaTa BbIUYMCIICHHUI;

CBOOOJTHO OTEPUPOBATH MOHATHEM: CTENEHb C IICJIBIM IIOKa3aTeseM,
MCIIOJIB30BaTh TOIXOMANLYI0 (GOpMYy 3alliCh ACHUCTBUTEIBHBIX YHUCEN IS
pEeLIEHUs MPAKTUYECKUX 337a4 U IPEICTABICHUS TaHHbIX;

CBOOOJHO  OMepupoBaTh  MOHATHEM:  apU(PMETUYECKUM  KOpPEHb
HATYpPAJIbHOM CTEIIECHU;

CBOOOJHO  ONEPHPOBATH TOHATHEM: CTENEHb C  PAMOHAIBHBIM
MOKa3aTeseM;

CBOOOJITHO OMNEPUPOBATH MOHATUSAMHU: JorapudM 4YHCIa, ACCITUYHBIE U
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOOTHO OTIEPUPOBATH MOHATUSIMH: CHHYC, KOCUHYC, TAHT€HC, KOTAaHTCHC
YHCJIOBOTO apryMEHTA;

ONEPUPOBATh TMOHATHUSIMHU: APKCUHYC, AapPKKOCUHYC M AapKTaHI€HC
YUCJIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO  OMEpPUPOBATH  TOHITHSAMHU:  TOXIECTBO,  ypaBHECHHE,
HEPABECHCTBO,  PAaBHOCWJIBHBICE  YPaBHEHHSI U  YPaBHEHHUS-CIEICTBUS,
PAaBHOCHJIbHBIE HEPABEHCTBA;

OPUMEHSTh PA3MYHbIE METOJbl PEHICHHS palMOHAIBHBIX M JIPOOHO-
pallMOHAJIbHBIX YPAaBHEHHM, MNPUMEHATh METOJ HWHTEPBAJIOB JJISI PELICHUS
HEPABCHCTB;

CBOOOJTHO OMEPUPOBATH MOHSATUSMU: MHOTOWICH OT OJHOW TMEPEMEHHOM,
MHOTOWIEH C MLeJbIMU KO3(PQUIMEHTaMU, KOPHM MHOTOWIEHA, NPUMEHSTh



JielieHHe MHOTOYJIEHA Ha MHOTOWIEH C OCTaTKOM, TeopeMmy besy u Teopemy
Buera miida pemenus 3anay;

CBOOOZIHO OINEpPUPOBaTh MOHATUSMU: CUCTEMA JIMHEHHBIX YpaBHEHMI,
MaTpuLa, OINpEeAEIUTeNb MaTpulbl 2 X 2 U €ro reoOMETPUYECKHM CMBICIH,
MCIIOJIb30BaTh CBOMCTBA OMPECNUTENS 2 X 2 JJisi BBIYUCIICHUS €r0 3HAUYCHHUS,
OPUMEHSTh OINPEACTUTENN Al PEUIeHUs CUCTEMbl JIMHEHHBIX YpPaBHEHMIA,
MOJIETIMPOBAaTh pEaJbHbIE CUTYallUH C MOMOUIbKD CHUCTEMBl JIMHEWHBIX
YPaBHEHUH, MCCIEA0BAaTh IIOCTPOECHHBIE MOJEIM C IIOMOIIBI0 MAaTpHUL] HU
OIIpeAeIUTENEN, THTEPIIPETUPOBATh [TOJIyYE€HHBIN pe3ysbTar;

UCIIOJIb30BaTh CBOMCTBA JEHCTBUI C KOpHSAMH JJisi MPeoOpa3oBaHUS
BBIPAKCHHN;

BBIMOJIHATh [PEOOPA30BAHMUSI YHUCIOBBIX BBIPAXKEHHMH, COJEpIKaLIUX
CTENEHHU C PALlMOHAJIBHBIM I10Ka3aTeleM;

UCIIOJIb30BaTh cBoiicTBa  JorapupmMoB I npeodpazoBaHus
Jorapu(MHUUECKUX BBIPAKCHUIA;

CcBOOOJHO ONEpPUPOBATh MOHATUSMU: UppAIMOHATIbHBIC, IOKA3aTeIbHbIE U
Jorapu(MHUUECKUe YpaBHEHHUS, HAxXOQUThb WX pEHIEHHA C IIOMOIIBIO
PaBHOCUJIBHBIX MEPEX00B UJIU OCYILECTBIISAS IPOBEPKY KOPHEI;

OPUMEHSTh  OCHOBHBIE  TpPUTOHOMETpUYeckue  (GopMmynbl 1A
npeoOpa3oBaHUs TPUTOHOMETPUUYECKUX BBIPAKEHUH;

CBOOOZIHO ONEpUPOBATH TMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE,
OPUMEHATh HEoO0XoAuMble (OpPMyJbl JJIsi pEHIEHHS OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJIETTUPOBATh pealibHble CHUTyallud Ha S3bIKE aireOpbl, COCTABIATH
BBIPKEHUS, YpPAaBHEHUS, HEPABEHCTBA IO YCIOBUIO 3a/Jayd, HCCIEI0BATh
IIOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM allllapara ajareopsl.

DOyHKUUM U Tpaduku:

CBOOOJHO OMEepUpOBaTh MOHATHAMH: (YHKIUSA, CHOCOOBI 3alaHus
(GyHKIMKM, B3aWMMHO oOOpaTHBbIE (DYHKIMH, KOMIIO3UIUSA (QYHKIMHA, Tpadux
(YHKIIMH, BEIIOJTHATH 3JIEMEHTapHbIEC TPeo0pa3oBaHus rpaukoB QyHKIIHIA;

CBOOOHO OIEPUPOBATh MOHATUSAMU: 00JACTh ONPEIECIICHUS U MHOXKECTBO
3HaYeHU QYHKUMH, HYJIU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJHO ONEpPUPOBATh MOHATUAMM: UYETHBIE W HEYETHBIE (DYHKIIMH,
nepuoAnYecKre (PYHKIHH, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAaKCUMYMBbI
U MUHMMYMbI (DYHKLIMH, HauOOJbIlI€E U HaUMEHbIlIEE 3HAYEHHE (PYHKLIMU Ha
IPOMEXKYTKE;

CBOOOJHO ONEPUPOBATh MOHATUAMU: CTENIEHHAs (PYHKIMS C HATypaJbHbIM
U LIETBIM TIOKa3aTeseM, rpa@uK cTeleHHOW (YyHKIUU ¢ HATYPaJbHBIM U LIETIbIM



nokasaresiem, rpaduk KOpHS n-oi CTENeHH Kak (yHKIIMH OOpaTHOW CTENEeHH C
HATypaJbHbBIM ITOKA3aTeNeM;

ONEpUPOBATh MOHATUAMU: JUHENHAsI, KBagpaTUyHasi U IpOOHO-IMHEWHas
(YHKIUHM, BBINOJHATH JJIEMEHTApHOE HCCIEOBAaHUE U IOCTPOEHHE HX
rpadukos;

CcBOOOJHO ONMEpPUPOBATH MOHATUSMHU: MOKa3aTeNbHas U JorapudmMuyeckas
(GyHKIMM, UX CBOMCTBa U rpauKy, MCIONb30BaTh UX I'padUKU Uil PELICHUS
YpPaBHCHUM;

CBOOOJHO ONEpPUPOBATH MOHATUSAMHU: TPUTOHOMETPUUYECKAS OKPY’KHOCTD,
oTpe/ieNieHuEe TPUTOHOMETPHUUECKHUX (QYHKIUI YNCIOBOTO apTryMEHTa;

UCIONB30BaTh Tpaduku (GYHKIUN A7 HUCCIETOBaHHUS TMPOIECCOB U
3aBHCHMOCTEH MPU PELIEHUH 3a7a4 U3 JPYTHX YUEOHBIX PEAMETOB U PEATLHON
’KU3HH, BBIpaXXaTh (hOpMyIaMH 3aBUCUMOCTH MEX]ly BEJIMUMHAMY;

Havyana maTeMaTH4eCKOro aHaJIu3a:

CcBOOOHO ONEpPUPOBATh MOHATUSAMU: aprUPMETHUUECKas U TeOMETpUYECKas
nporpeccusi, 6eCKOHEYHO yObIBaIOIIasi TeOMETPUYECKasi IPOrPECCHs, IMHEHHBIN
U OKCIIOHEHLMAIBHBIM  pOCT, (OpMyJia CIOXKHBIX IPOLIEHTOB, HMETh
IPEICTaBICHNUE O KOHCTAHTE;

MCIIOJIb30BaTh MPOTPECCUM MJIsl PEUICHUs] peaibHbIX 3aJa4 MPUKIATHOTO
XapakTepa,

CBOOOZHO OIEpPUPOBaTh MOHATUSAMHU: TIOCIEN0BATENBHOCTh, CIOCOOBI
3aJaHus HOCJIEI0BATENBHOCTEN, MOHOTOHHBIE U OTrpaHUYECHHbBIE
[OCJIEI0BATENbHOCTH, ITOHMMaTb OCHOBBI 3apOXAECHHUS MaTEeMaTHYECKOIo
aHaJIM3a KaK aHaJin3a OECKOHEUHO MaJIbIX;

CBOOOJHO OMEpUPOBATh MOHATHUSMHU: HENpPEphIBHbIE (YHKUIUHU, TOUYKU
paspbiBa rpaduka QyHKIUUA, ACUMOTOTHI rpadrka GyHKIUH;

CBOOOHO OIEpUpPOBaTh MOHATHEM: (PYHKLHMSI, HEIPEPBbIBHAS HA OTPE3KE,
IPUMEHSTh CBOMCTBA HENPEPHIBHBIX (DYHKIUH JJIs1 peLIeHUs 3a/1a4;

CBOOOJHO OMEpUpPOBaTh MOHATHUSMHU: TEpBas M BTOpas IMPOU3BOJHBIC
byHKIUY, KacaTenpHas K rpaduky QyHKIUH;

BBIUMCIISITH ~ IPOM3BOJHBIE  CYMMBbI, MPOU3BEIEHUS, YacTHOIO U
KOMIO3UIMH JBYX (DyHKLUH, 3HATh IPOU3BOIHBIE 2JIEMEHTAPHBIX (PYHKIIHIA;

MCIOJIb30BaTh T€OMETPUUECKU M (PU3UYECKUN CMBICI MPOU3BOJHOMN Jis
pelleHus 3a1au.

MHosKecTBa M JIOTHKA:

CBOOOZIHO ONEpUPOBATH IOHATUSIMU: MHOXKECTBO, OIEpaluu Hal
MHO’KECTBaMU;



HCIIONB30BaTh TEOPETUKO-MHOXECTBEHHBIN —amnmapar JUisi  ONHCaHUus
peanbHBIX MPOIECCOB U SIBJIICHWH, MPU PENICHUW 3a7a4 U3 APYTHX YUeOHBIX
PEAMETOB;

CBOOOJ/IHO OMEpPHUPOBATH MOHATUAMU: OINpEICTICHUE, TeopeMa, ypaBHEHUE-
CIEJICTBHE, CBOHCTBO  MaTeMaTHYECKOTO  OOBEKTa,  J0Ka3aTeJIbCTBO,
PaBHOCHJIbHBIC YPABHEHUSI U HEPABEHCTBA.

K xonmy oOyuenuss B 11 kiacce oOyyaromuiics IMOJMYYUT CIETYIOIINE
peAMETHBIE PE3yJIbTaThl IO OT/ACIbHBIM TeMaM padoueil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hauaja MaTeMaTHYECKOT0 aHATN3a»:

Yucjaa v BbIYUCJICHHUA:

CBOOOJHO OMEpUPOBATh TMOHSATHUSAMH: HATypadbHOE U I1IEJI0€ YHCIIO,
MHOKECTBA HATypaJbHBIX U IEJBIX YHCEII, UCII0JIB30BaTh MIPU3HAKU JAEITUMOCTH
ueneix uucen, HOJ[ m HOK HarypanbHbIX uMcen Js pelieHus 3ajad,
MPUMEHSTH anroput™ EBkinupa;

CBOOOJHO OMEPUPOBATH MOHATHEM OCTAaTKa IO MOJYJIIO, 3alHChIBATH
HaTypaJbHbIE YKHCJIA B PA3TUYHBIX MO3UIITMOHHBIX CUCTEMAX CUHCIICHUS;

CBOOO/JHO OINEpPUPOBATH MOHATUSIMHU: KOMILJIEKCHOE YHCJIO M MHOXECTBO
KOMIUIEKCHBIX YHCEJI, TPEJICTABIIATh KOMIUIEKCHBIE YKCIIa B alreOpandyeckon u
TPUTOHOMETPUYECKOU (PopMe, BHITIOIHATHh apu(PMETHUECKUE ONepalud ¢ HUMU
1 U300pakaTh Ha KOOPIMHATHOM TIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJ/IHO OTEpHUPOBATH MOHATUSAMU: UPPALMOHANIbHBIC, TTOKa3aTelbHbIC U
Jorapu(pMUUECKue HEPABEHCTBA, HAXOAUTh UX pEHIeHUs ¢ TOMOIIbIO
PaBHOCHJIbHBIX MIEPEXOJIOB;

OCYIIECTBISITh OTOOp KOPHEW TpPH PENICHUH TPUTOHOMETPHUECKOTO
ypaBHEHUS;

CBOOOJHO OIEpPUPOBATh MOHSATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
MPUMEHATh HeoOxonumble GOPMYJbl JUISI  PEIICHUS OCHOBHBIX —THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOTHO OTIEPUPOBATH MOHSATUSIMHU: CUCTEMA U COBOKYITHOCTh YPAaBHCHHI
M HEPaBEHCTB, PAaBHOCWJIbHBIE CHUCTEMBI U CHUCTEMBI-CIICJICTBUS, HAXOJUTh
pelieHnuss CHUCTEMbl M COBOKYMHOCTEH pallMOHAIBHBIX, HPPALMOHAIBHBIX,
MOKAa3aTeNIbHBIX U JIOTApU(DMHUUECCKUX YPaBHEHUN U HEPABEHCTB;

pelarb palOoHaJIbHbIE, HUppalMoOHaJIbHEIE, MMOKa3aTeNIbHbIC,
JorapuMUUEecKue U TPUTOHOMETPUYECKHE YpaBHEHUSI M HEPaBEHCTBA,
COJIepyKalllie MOJIYJIM U TTapaMeTphl;

MPUMEHSITh TpapuUYECKre METO/bI JIJIsl pEIICHUs YPAaBHEHUN U HEPABEHCTB,
a TaKXKe 3a7]a4 C mapameTpamus;



MOJIETTUPOBATh peallbHble CHUTyallud Ha S3bIKE aireOpbl, COCTABIATH
BBIPQKEHUS, YpaBHEHHUS, HEPABEHCTBA U HUX CHUCTEMbI IO YCJOBHIO 3aJauH,
UCCIIEIOBaTh IOCTPOECHHBIE MOJEIN C MCIOJIb30BAHUEM aIlapara ajireopsl,
MHTEPIIPETUPOBATD [TOJIyYEHHBIIN pe3ybTar.

DOyHKUMU U rpauKu:

CTpPOUTHh TpadUKH KOMMO3UIMHU (PYHKIMH C MOMOIIBIO 3JIEMEHTApHOIO
MCCJIEIOBAHMS U CBOMCTB KOMIIO3HUIIMU ABYX (QYHKIUH;

CTPOUTb TIeOMeTpuYeckue oOpa3bl ypaBHEHHH M HEpPaBEHCTB Ha
KOOPAMHATHOH MJIOCKOCTH;

CBOOOJHO OMNEpPUPOBATh MOHATHSAMHU: TpaQUKd TPUTOHOMETPUUECKHUX
byHKIHIA;

OPUMEHATh (YHKUMU [JI1 MOJEIUPOBAHUS U HCCIENOBAHUS PEAJIbHBIX
IPOLIECCOB.

Hauyana maTeMaTH4eCKOro aHaJIu3a:

UCIIONb30BaTh  NPOM3BOAHYIO Uil  MCCleNoBaHUS  (QYHKIMH  Ha
MOHOTOHHOCTb M 3KCTPEMYMBI;

HaXOAUTh HauOOJbIlIEE M HaUMEHbLIEEe 3HAUCHUSI (YHKIUU HENPEPHIBHOU
Ha OTPE3KE;

MCIIOJIb30BaTh MPOU3BOJIHYIO Ui HAXOXKICHHS HAMIY4IIEro PElIeHUs B
NPUKIAJHBIX, B TOM UHCJIE COIMAIbHO-3KOHOMHYECKUX, 3aJayax, s
OIIpEe/ENICHUs] CKOPOCTH M YCKOPEHMs Mpoliecca, 3aJaHHOro (GopMyJsion Hiu
rpaduKom;

CBOOOZIHO ONEpUPOBaTh MMOHATHAMH: IepBOOOpa3Has, ONpeAeIEHHBIN
MHTETpall, HAXOJUTh MEPBOOOPA3HbIE DJIEMEHTAPHBIX (YHKIMI M BBIYUCIATDH
uHTerpan no gopmyine Herotona-JleitOnuna;

HaXOAMUTh IUIOAAM IUIOCKUX QUIYp U OO0BEMBI Tell € IOMOIIBIO
UHTETpaa;

UMETh TPEJCTABICHUE O MAaTEMaTHYECKOM MOJEITUPOBAHUU Ha MpPUMEpPE
coctapiieHus nudepeHnanbHbIX YpaBHEHUH;

pelaTh NPUKIAJAHbIE 33/1a4H, B TOM YHCIIE COLUATBHO-DKOHOMUYECKOTO U
(U3MYECKOTO XapaKTepa, CPEICTBAMU MAaTEMATUYECKOTO AHATIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTACC
KoanuectBo yacos DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposBbie)
n/n MPOrpamMmmbl Bcero Kontpoanueie  IMpakruueckue oOpa3oBaTe/ibHbIE
padoThbI padoThI pecypes:
MHO0XecTBO JeHCTBUTEILHEIX YUCE.
1 Mmuorowiensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHUCTEMBbI JIMHEHHBIX
YpaBHEHUU
) Oynknuuu u rpaduku. CreneHHas GyHKIHS C 12 |
LEJIBIM TOKa3aTelleM
3 Apudmernueckuii KOpeHb N-0il CTEIICHH. 15 1
Uppanmonanbubie ypaBHEHUs
4 [TokazarenpHas ¢pyukmus. [lokazarenbHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckas GhyHKIHS. 18 |
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpruuecKue BIpaKEHUS U ” |
ypaBHEHUS
[TocnenoBaTenbHOCTH ¥ TPOTPECCUM 10 1
HenpepoiBabie pynkuuu. [IponsBoaHas 20 1
9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 5 )

3HAHUH




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




11 KJIACC

KoanuectBo yacos DJIEKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (uudposrbie)
n/n MPOrpamMmbl Bcero Kontpoanueie  IMpakruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypes:
1 UccnenoBanue GyHKINMA ¢ TTOMOIIBIO ” 1
IIPOU3BOTHOM
2 [TepBooOpasnast u HHTETpal 12 1
3 ['paduku TpuroHOMETpHUECKUX (DYHKITHH. 14 |
TpuronomeTrpuyeckrue HepaBeHCTBA
4 Uppanmonanbhbie, TOKa3aTeIbHbIE U 24 |
JorapuMuyuecKre HepaBeHCTBa
KommiekcHbie uncna 10 1
HarypanbHble 1 1ienbie yucia 10 1
Cuctembl paluOHAIbHBIX, UPPALIMOHAIBHBIX
7 NOKa3aTeIbHBIX U JIOTapu(HMUIECKUX 12 1
YpaBHEHUU
8 3agauu ¢ mapaMeTpamu 16 1
9 [ToBTOpeHuUe, 06001IeHNE, CHCTEMaTH3aIUs 16 )
3HaHUH’
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0







ITOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne i/

Tema ypoka

KoanuecTBO 4acoB

Bcero

JaTa nzyyeHus

[[MHOkecTBO, ONepaliii HaJl MHOYKECTBAMHU U UX CBOMCTBA

2 Huarpammsl Diinepa-BenHa 1

3 IIpuMeHEeHnE TEOPETUKO-MHOKECTBEHHOTO anmapara Jiuis |
pelieHns 3a1a4

4 ParnmonanbsHble unciaa. OOBIKHOBEHHBIE U IECATUYHBIE IPOOH, |
MIPOIICHTHI, OECKOHEYHBIC TIEPUOTUUECKHIE TPOOH

5 Parmonansubie unciaa. OObIKHOBEHHBIE U IECSITUYHBIE IPOOH, |
MPOICHTHI, OECKOHEUHBIE TIEPUOTUIECKUE IPOOH

6 ITpumenenue apoGeil ¥ NPOLIEHTOB I PELIECHUS TPUKIIATHBIX |
3a1a4

7 ITpumenenue apoGeil ¥ NPOLIEHTOB IS PEIIECHUs TPUKIIAIHBIX |
3a1a4

2 JlencTBUTENBHBIE YKCiIa. PallnoHaIbHbIe U HpPaLMOHAIIBHBIE 1
qucia

9 Apudmerrdeckue ornepanuu ¢ JeHCTBUTETLHBIMU YHCIIaAMA 1

10 Mopnynp JEMCTBUTEIBLHOTO YHUCIIA U €r0 CBOMCTBA 1

1 [TpuGnuxEHHBIE BEIUMCIICHUS, TPABUIIA OKPYTJICHHS, IPUKHUIKA |
U OLIEHKA pe3yJibTaTa BbIYUCICHUN

12 OCHOBHBIE METO/IbI PELLICHUS LIEIbIX U IPOOHO-PAL[IOHAIBHBIX |

YpaBHEHUI U HEPABEHCTB




OcHoBHBIC MCTOJbI pCHICHUSA LCIIBIX U I[pOGHO-paI_[I/IOHaJIBHbIX

13 YPaBHEHUN U HEPABEHCTB

14 OCHOBHBIE METOBI PELICHUS 1IENIBIX U APOOHO-pAIIIOHATBLHBIX
YpaBHEHUI U HEPABEHCTB

15 MHorouneHns! OT OJHOM IEPEMEHHOM. JleJIeHre MHOro4jIeHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema bezy

16 MHorousneHsl ¢ nenbiMu kodgdunrentamu. Teopema Buera

17 Pemenue cucrem TMHENHBIX YpaBHEHU

18 Pemenue cucrem JIMHEHHBIX ypaBHEHUI
Marpuiia cucteMbl JUHEHMHBIX YypaBHEHUN. OnpenennuTesb

19 MATPHUIIBI 2X2, €r0 TEOMETPUYECKHUI CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

20 Onpenenurenb MaTPUIBI 2X2, €r0 TEOMETPUUYECKHI CMBICT U
CBOMCTBA; BBIYUCIICHUE €T0 3HAYCHUS

)1 IIpumeHeHne onpeaennTeNs JUisl pELIEHNs CUCTEMBI JTMHEWHBIX
YpaBHEHUU

” Pemrenne npukiiagHpIxX 3a/1a4 ¢ IOMOLIBIO CUCTEMbI TUHEHHBIX
YpaBHEHUI

” Pemenue npukiaaHbIxX 3aa4 ¢ TOMOIIbK CUCTEMBI JINHEHHBIX
YpaBHEHUI

24 KonrtponbHas padora: "PannonanbHble ypaBHEHHS U
HepaBeHcTBA. CHCTEMBbl IMHENHBIX YpaBHEHUH"

’5 OyHK1MA, criocoObl 3amanus GyHkIuu. BzaumHo oOpaTHbIe
byukaun. Kommnosunus GyHKuin

26 I'padux Gpynkumu. DnemMeHTapHbie mpeoOpa3oBanus rpagukos

byHKIMII




OO6nacTp ornpeeneHuss 1 MHOKECTBO 3HAUEHUH (PyHKIIUH.

27
Hynu @ynkiun. [IpoMexxyTki 3HaK MOCTOSTHCTBA

)3 Yeérnble 1 HeuéTHble GyHKIMU. [lepnoanueckue GyHKIMH.
ITpomexyTKM MOHOTOHHOCTH (DYHKLIUU

29 MaxkcumyMbl 1 MUHUMYMBI (pyHKIMH. Hanbonbiee u
HalMEHblIee 3HaYeHne (QyHKIUHU Ha IPOMEXKYTKE

30 Jlunelinas, KBaJpaTu4Has U IpOOHO-TUHEWHAS PYHKIUU

31 DneMeHTapHOE UCCIel0BaHUE U MIOCTPOEHUE Irpa)uKoOB 3TUX
byHKIMI

1 DrneMeHTapHOE UCCIeI0BaHUEe U MOCTPOCHUE rPahuKOB ITUX
byHKIUI

33 CreneHsb ¢ LIEIbIM IToKasareneM. buaom HrroTona

34 CreneHsb ¢ LIeJIbIM IToKasareneM. buaom HrroTona

35 CrenenHast GyHKIHUS C HATYPaAJTbHBIM M LIEJIBIM ITOKa3aTeNEM.
E¢ cBoiicTBa 1 rpaduk

36 Kontponbnas padota: "Crenennas pynkims. E€ cBoiicTBa u
rpaduk"

37 Apudmernieckuil KOpeHb HaTypaJIbHOW CTETIEHU U €ro
CBOMCTBA

18 Apudmerndeckuil KOpeHb HaTypaJIbHOW CTETIEHHU U €ro
CBOMCTBA

19 [IpeoOpazoBaHus YMCITOBBIX BRIPAXKCHHH, COAEPIKAIINX
CTCIICHHU U KOPHH

40 [TpeoOpa3oBaHus YUNCIOBBIX BBIPAKEHUH, COEPIKAIINX
CTENEHU U KOPHU

41 [IpeoOpazoBanHms YUCIOBBIX BRIPAXKCHHH, COAEPIKAIINX




CTENEHU U KOPHU

Uppanmonansuble ypaBHeHHUs. OCHOBHBIE METO/IbI PELLICHUS

42 MppalMOHATILHBIX YpaBHEHUN 1

43 HppaunonansHbie ypaBHeHUs1. OCHOBHBIE METO/IbI PELICHUS 1
UppaIlMOHATLHBIX YPaBHEHUN

44 HppaunonansHbie ypaBHeHUs1. OCHOBHBIE METO/IbI PELICHUS 1
UppaIlMOHATLHBIX YpaBHEHUN

45 PaBHOCUIIbHBIE TIEPEXO/Ibl B PEIICHUU UPPAIIOHATBHBIX 1
YpaBHEHUI

46 PaBHOCHIIBHBIE TTEPEXO/Ibl B PEIIEHUN UPPALTUOHAIBHBIX 1
ypaBHEHHH

47 PaBHOCUIIbHBIE TIEPEXO/Ibl B PEIICHUH UPPAIlIOHATBHBIX 1
YpaBHEHUU

43 PaBHOCUIIbHBIE TIEPEXO/Ibl B PEIICHUU UPPAIIIOHATBHBIX 1
YpaBHEHUI

49 CaoiicTBa U rpaduk KOpHS N-0i CTENEHU KaK (QyHKIUU 1
00paTHOM CTENEHH C HAaTypalIbHbBIM ITOKa3aTeleM

50 CgoiicTBa 1 rpaduK KOPHSI N-0¥ CTETNCHU KaK PyHKITUN 1
00paTHOM CTENEHH C HaTypaJIbHbBIM ITOKa3aTeeM

51 Kontponbnas padota: "CBoiicTBa 1 rpaduk KOpHS n-oi 1
crenenu. MpparmonanbHbie ypaBHEHUS "

52 CreneHsb ¢ pallMOHAJIbHBIM [IOKA3aTEIEM U €€ CBOWCTBA 1

53 CreneHb € pallMOHAIBHBIM TTOKA3aTeNIeM U €€ CBOMCTBA 1

54 CreneHsb ¢ pallMOHAIBHBIM [IOKA3aTEIEM U €€ CBOWCTBA 1

55 [TokazaTenpHas GyHKIHS, €€ CBOWCTBA U rpaduk 1




56 Hcnonb3oBanue rpaduka GyHKIMN A1 peHIeHUs] ypaBHEHUH 1
57 Hcnons3oBanne rpadrka GyHKIUN sl peISHUs ypaBHEHUH 1
58 [Toka3zarenbHble ypaBHEHUs. OCHOBHBIE METOABI PEIICHUS 1
MOKa3aTeIbHBIX YPaBHECHUN
59 [TokazarenbHble ypaBHEeHUS. OCHOBHBIE METO/BI PELICHUS 1
MOKa3aTeIbHBIX YPaBHECHUN
60 [TokazarenbHble ypaBHEeHUS. OCHOBHBIE METO/bI PELICHUS 1
MOKa3aTeIbHBIX YpaBHEHHM
61 KonrtponsHas padora: "[lokazaTenbHast GpyHKIUS. 1
ITokazarenbHble ypaBHEHUS"
62 Jlorapudm uncna. CoiicTBa morapupma 1
63 Jlorapudm uucna. CoiicTa Jorapugpma 1
64 Jlorapudm uncna. CoiicTBa morapupma 1
65 JlecATUUHBIEC U HaTypaJIbHBIE JTOTapu(PMbI 1
66 JlecATUUHBIEC U HATypaJIbHBIE JTOTapH(PMbI 1
67 [IpeobOpazoBanme BeIpaXEHUN, COEPKAIINX JTOTapU(MBI 1
68 [TpeoOpa3oBaHue BBIpAXKEHUN, COACPIKAIINX JIOTApU(DMBI 1
69 [IpeobOpazoBanme BeIpaXEHUN, COEPKAIINX JTOTapU(MBI 1
70 Jlorapudmuueckas pyHKIus, €€ CBOHCTBA U TpauK 1
71 Jlorapudmuuaeckas ¢pyukmus, e€ cBoiicTBa u rpaduk 1
72 Hcnonb3oBanue rpaduka GyHKIMK A5 peIIeHUs] ypaBHEHUH 1
73 Hcnons3oBanne rpaduka GyHKIUN sl peISHUs ypaBHEHUH 1
74 Jlorapudmuueckue ypaBHeHUsI. OCHOBHBIE METOBI PEIICHUS 1
Jorapu(pMHUUECKUX ypaBHEHUN
75 Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE METObI PELICHUS 1




Jorapu(pMHUUECKUX ypaBHEHUN

Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE METObI PEIICHUS

76 . 1
JoTapu(PMUIECKUX YPaBHCHHMA

77 PaBHOCUIIBHBIE TIEPEXO/IbI B PEIICHUH JIOTApU(PMUIECKIX |
YpaBHEHUU

73 PaBHOCUITbHBIE TIEPEXO/IbI B PEIICHUH JIOTAPU(PMUIECKIX |
YpaBHEHUU

79 Kontponbras padota: "Jlorapudpmudeckas GhyHKIHs. 1
Jlorapudmuaeckue ypaBHeHHS"

80 CuHyc, KOCHHYC, TAHT'€HC U KOTAHT€HC YHCJIOBOI0 apryMeHTa 1

81 Cunyc, KOCUHYC, TAHT€HC M KOTAHT€HC YHUCJIOBOTO apryMeHTa 1

82 ApKCcHHYC, apKKOCHHYC U apKTaHI€HC YHUCIOBOIO apryMeHTa 1

83 ApKCHHYC, apKKOCHHYC U apKTaHT'€HC YHUCIIOBOT'O apTyMEHTA 1

84 Tpuronomerpuydeckasi OKpy>KHOCTb, OTIPEIEICHUE |
TPUTOHOMETPUYECKUX (HYHKIIMI YUCIIOBOTO apryMeHTa

85 Tpuronomerpuydeckasi OKpy>KHOCTb, OTIPEIETICHUE 1
TPUTOHOMETPUIECKHX (DYHKITUH YMCIOBOTO apryMeHTa

86 OcCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYITBI 1

88 OcCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYITBI 1

90 [IpeobOpazoBaHre TPUTOHOMETPUUECKUX BBIPAKCHHI 1

91 [TpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUIN 1

92 [TpeoOpazoBaHue TPUTOHOMETPUUYECKUX BBIPAKEHUIN 1

93 [IpeobOpazoBaHye TPUTOHOMETPUUECKUX BBHIPAKCHHI 1




94

PelreHne TpUroHOMETPUYECKUX YPaBHEHUN

1

95 Pemienue TpuroHoMeTpUYECKUX YpaBHEHUI 1

96 Pemenne TpUroHOMETPUUECKUX YpaBHEHUI 1

97 Pemienue TpuroHoMeTpUYECKUX YpaBHEHUI 1

98 Pemenne TpUroHOMETPUUECKUX YpaBHEHUI 1

99 Pemienue TpuroHoMeTpUYECKUX YpaBHEHUI 1

100 Pemenne TpUroHOMETPUUECKUX YpaBHEHUI 1

101 Kontponbnas padota: "TpuronHoMeTpuideckre BEIPOKCHHS 1 |
TPUTOHOMETPUYECKHE YpaBHEHU"

102 [TocnenoBarenbHOCTH, CIOCOOBI 3aAaHUS 1
nocaeaoBaresbHOCTEN. MeTo MaTeMaTH4eCKOM MHYKIIHI

103 MOHOTOHHBIE Y OTPAaHUYEHHBIE [10CJIEJOBATEIBLHOCTH. |
Hctopus ananuza 6€CKOHEUHO MaJIbIX

104 Apudmerndeckast Iporpeccus 1

105 ['eomerpuueckas mporpeccus 1

106 beckoneuHno yObIBaroIIasi reOMETpUIECKast TPOTPECCHs 1

107 CyMMa GeckOHEUHO YOBIBaIOIIEH T€OMETPUUECKON MTPOTPECCUU 1

108 JInHEeNWHBIN U 3KCIIOHEHIMaNbHBIN pocT. Uucio e. dopmyiia 1
CJIO’KHBIX ITPOLIEHTOB

109 JIMHENHBIN U SKCIOHEHIUATIbHBIN pocT. Yncno e. Popmynna |
CJIOKHBIX MTPOLIEHTOB

110 Hcnonp30BaHue IpOrpeccuy IS pEeLIeHUs pealbHbIX 3a1a4 |
IIPUKJIAJHOTO XapaKTepa

111 KonrtponsHas padora: "[locnenoBaTeabHOCTH U IPOTpeccuu’ 1

112 HenpepsiBHbIe DYHKITMN U UX CBOMCTBA 1




113

Touka pa3psiBa. ACUMNOTOTHI TPaPUKOB (HYHKIIHIA

1
114 CgoiicTBa GyHKIIMI HETIPEPHIBHBIX HA OTPE3KE 1
115 CBoiicTBa (yHKIMI HEPEPHIBHBIX Ha OTPE3Ke 1
116 Meto HHTEPBAIOB JJIs PEIICHUSI HEPABEHCTB 1
117 Meroa UHTEPBAJIOB ULl PELICHUS HEPABEHCTB 1
118 Meto HHTEPBAIOB JJIs PEIICHUSI HEPABEHCTB 1
119 [IpuMeHeHre CBOWCTB HENPEPHIBHBIX (DYHKIIMN JJIS1 pEIICHUS 1
3a1a4y
120 [IpuMeHeHre CBOWCTB HEMPEPHIBHBIX (DYHKIMN JJIS1 pEIICHUS 1
3a1a4
121 [TepBas u BTOpas npou3BOAHBIC (DYHKITUH 1
122 Omnpenenenne, TeOMETPUIECKUI CMBICI TPOU3BOIHOM 1
123 Omnpenenenne, GU3NIECKUN CMBICI MPOU3BOTHON 1
124 VYpaBHeHHE KacaTeNbHOU K TpaQuKy QyHKIHN 1
125 VYpaBHeHUe KacaTeIbHOU K rpaduKy (PyHKITUH 1
126 [Tpon3BoHBIE ANIEMEHTAPHBIX (QYHKIHUN 1
127 [Tpoun3BoHBIC 37IEMEHTAPHBIX (HYHKITHI 1
128 IIpon3BoHast CyMMBI, IPOU3BEACHMS], YACTHOI'O U KOMIIO3UIIMU 1
byHKIUMi
129 IIpon3BoHast CyMMBI, IPOU3BEACHMS], YACTHOI'O U KOMIIO3UILIMU )
byHKIMI
130 [Ipou3BoaHast CyMMBI, IPOU3BENECHMS, YACTHOTO U KOMITO3UIIMHU |
byHKIMII
131 Konrtponsnas padora: "[IpousBoanas” 1
132 [ToBTOpeHmEe, 0000IIeHNEe, CUCTEMATHU3AIMS 3HAHUN: 1




"VYpaBHenus"
133 [ToBTOpeHME, 0000IIEHNE, CUCTEMATHU3AIMS 3HAHUN: 1
"®yHkuun"
134 HToroBast KOHTpOJIbHAs paboTa 1
135 HroroBast koHTpOIBHAS paboTa 1
136 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUs 3HAHU I 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KonTposabHbie

Bcero
padoThbI

IIpakTHyeckue
padoThl

Jlara
U3y4YeHUS

DJIEKTPOHHBIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

[IprMmeHeHne nporu3BOJHON K
HcCre0BaHI0 (DYHKITUI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBI

IIpuMeHeHne nNponu3BOIHON K
UCCIIeIOBaHMIO (PYHKIMA Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

IIpuMeHeHne Npou3BOIHON K
UCCIIeIOBaHMIO (PYHKIMA Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

[IprMmeHeHne nporu3BOIHON K
HcCre0BaHI0 (DYHKITUI Ha
MOHOTOHHOCTH U E)KCTpeMYMBI

[IprMmeHeHne nporu3BOIHON K
Hccie0BaHuI0 (DYHKITUI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBI

IIpuMeHeHne Npou3BOIHON K
HcCre0BaHI0 (DYHKITUI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBI

Haxoxneaue HaubopLIero u

HaVMEHBIIIETO 3HAYCHUS HEIIPEPBIBHOU

(GyHKINU Ha OTpe3Ke




Haxoxnenue HauOoJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOMN
(GyHKIMU Ha OTpe3Ke

Haxoxnenne HanOoJIbIIEro n
HaVMEHBILIETO 3HAYCHUS HEIIPEPBIBHOU
(GyHKIMU Ha OTpe3Ke

10

Haxoxnenne HanOoJIbIIEro n
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHON
(GyHKIMH Ha OTpE3Ke

11

Haxoxnenue HauOoJIBIIETO U
HAUMEHBIIIETO 3HAYCHUS HEPEPHIBHON
GyHKIIMH Ha OTpE3Ke

12

Haxoxnenue HauOoJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOMN
GyHKIIMH Ha OTpE3Ke

13

[Ipumenenre npou3BOIHON IS
HaXO0XJAECHUs HAaUJIY4IlIero PEeIICHUS B
MPUKJIAJHBIX 3a7a4ax

14

[IpumeHeHre nporu3BOIHOM ISt
HAXOKJICHUS HAWJTYYIIIEeTO PEIICHUS B
HpI/IKJIaI[HBIX 3aga4dyax

15

[IpumeHeHue nporu3BOIHOM 11t
OTIpEIeTICHUSI CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1aHHOT0 (GOPMYIION UITH
rpagukoM

16

[Ipumenenre npou3BOIHON IS
ONpeAeIICHUs CKOPOCTH U YCKOPEHUS




mporiecca, 3aIaHHoTr0 POPMYIION UITN

rpadukom

17 Kommozurus ¢hyHkmmii

18 Komnosunus ¢pyHkunit

19 Kommozurus ¢hyHkmmii

20 I'eomerpuueckue 0O6pa3bl ypaBHEHHH Ha
KOOPAMHATHOW IJIOCKOCTH

21 I'eomerpuueckue 0O6pa3bl ypaBHEHHH Ha
KOOPAMHATHOW INIOCKOCTH

” KonTtponbnas pabora: "UccnenoBanue
(GYHKIHHA ¢ TOMOIIBIO TPOU3BOTHOM"

” IlepBooOpa3Has, OCHOBHOE CBOICTBO
epBOOOPa3HBIX
[TepBoOOpa3HbIe NTEMEHTaPHBIX

24 ¢ynkuuit. [IpaBuna HaxoXAEHUSA
epBOOOPA3HBIX
[TepBooOpa3HbIe 37IeMEHTAPHBIX

25 dbynkumid. [TpaBuna HaxoXaeHUS
epBOOOPA3HBIX

2% Nurterpan. ['eomeTprudeckuii CMbICHT
MHTETpaa

7 Brruucnenue onpenenéHHOro HHTerpaina
no ¢popmyne Hetorona-Jleitbuuma

)3 Brrunicnenue onpeneiaéHHOro nHTErpaia
no ¢popmyne Hetorona-Jleitbuuma

29 [IpuMmeHeHnune uHTErpaia s




HaXOKCHUS TUIOIIAACH TUIOCKUX QUTYP

[IpuMmeHeHnue uHTErpaia s

30 HaXO0XJIEHUS 00bEMOB reOMETPHIECCKUX
Ten

31 [Ipumepsl perieHunit
nudepeHIATbHBIX YPaBHCHUM

37 [Ipumeps! perieHunit
Qg depeHIMaIbHbIX ypaBHEHUN
MaremaTtnueckoe MOJEIUPOBaHHE

33 pEATBbHBIX MPOIECCOB C MOMOILBIO
Qg epeHIMaIbHbIX ypaBHEHUN

34 Kontponbnas padora: "[lepBooOpaznas
v uHterpan”

35 Tpuronomerpuyeckue QyHKIHH, UX
CBOWCTBA U IrpaduKu

16 Tpuronomerpuyeckue GyHKINH, UX
CBOWCTBA U TrpaduKu

37 Tpuronomerpuyeckue GyHKIMH, UX
CBONCTBa U Tpaduku

18 Tpuronomerpuyeckue QyHKIHH, UX
CBOWCTBA U TrpaduKu

19 Tpuronomerpuyeckue GyHKIMH, UX
CBOICTBa U Tpaduku
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH € TOMOUIBIO

TPUTOHOMETPHUECKON OKPYKHOCTH




OT60p KOpHEH TPUTOHOMETPUIECKHIX

41 YPAaBHEHUH C IOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPUUECKON OKPY’KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

43 YpaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUUYECKON OKPY’KHOCTH

44 Pemenune TpuroHoMeTpuuecKux
HEPaBEHCTB

45 Pemenune TpuroHoMeTpuuecKux
HEPABEHCTB

46 Pemenne TpuroHoMeTpuueCcKux
HEPaBEHCTB

47 Pemenue TpuroHoMeTpuuecKux
HEPaBEHCTB
KonTtponsnas padora: "I'paduku

48 TPUTOHOMETPUUYECKUX (PYHKIIUH.
Tpuronomerpuueckue HepaBeHcTBa"

49 OCHOBHBIE METO/IbI PEILICHUS
NI0KAa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEILICHUS
NIOKa3aTeIbHbIX HEPABEHCTB

51 OcHOBHBIE METO/BI PELLICHUS

MOKa3aTCJIbHbIX HCPABCHCTB




OcHOBHBIC MCTObI pCIICHUA

32 NOKa3aTeJIbHBIX HEPABEHCTB
53 OCHOBHBIE METO/IBI PEIICHUS
Jorapu(pMHUUECKUX HEPABEHCTB
54 OCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI PEILICHUS
J0rapu(pMHUECKUX HEPABEHCTB
56 OCHOBHBIE METO/IBI PEIICHUS
Jorapu(pMHUUECKUX HEPABEHCTB
57 OCHOBHBIE METO/IbI PEILICHUS
UPPALMOHATILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IBI PEIICHUS
UPPALMOHATILHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UPPALMOHATILHBIX HEPABEHCTB
61 I'paduueckue MeTOIBI peICHUS
UppaMOHATBHBIX YPaBHEHHH
& I'padnueckue METOBI penIeHus
UPPAMOHATBHBIX YPABHEHUN
63 I'paduueckue MeTOIBI peLICHUS
IIOKa3aTeNbHBIX YPaBHEHUN
64 I'paduueckue MeTOIBI peLICHUS

MOKa3aTCJIbHbIX HCPABCHCTB




65

I'paduueckue MeTo bl peneHus
norapupMHUYECKUX YpaBHEHUI

66

['padmyeckue METOABI peLICHUS
Jgorapu(pMUUECKUX HEPABEHCTB

67

I'paduueckue MeTo bl penieHus
JOTapuU(PMHUUECKUX HEPABEHCTB

68

I'paduueckue MeTo bl peneHus
MOKA3aTeNbHBIX U JOrapu(PMUIECKUX
YpaBHEHUU

69

['padmyeckue METOABI peLICHUS
NOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
YpaBHEHUU

70

['padmyeckue METOABI peLICHUS
MOKa3aTeNbHBIX U JOrapu(PMUIEcKux
HEPABEHCTB

71

I'paduueckue MeTo bl penieHus
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
HEPaBEHCTB

72

KonTtponbnas pabora:
"HppannoHaibHble, I0OKa3aTeIbHbIE U
JorapupmMHUECKUe HepaBeHCTBA"

73

KowmrmnekcHeie yncna. Anredpandeckas
U TPUTOHOMETpUYECKasi OPMBbI 3aHICH
KOMILJIEKCHOT'O YKCia

74

KomrmiekcHbie uncna. Anredpanyeckas
U TpUroHoMmeTpuyeckasi GopMbl 3aHCH




KOMIIJICKCHOI'O 4HCJia

Apudmerndeckue onepamnuu ¢

7 KOMILJIEKCHBIMH YHCIIaMU

76 Apudmernueckue onepanuu ¢
KOMILIEKCHBIMH YHCIIaMU

77 N3o06paskeHne KOMIUIEKCHBIX YUCEll Ha
KOOPAMHATHOW INIOCKOCTH

73 N306paxeHne KOMIIEKCHBIX YHCET Ha
KOOPAMHATHOW IJIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOTO YHUCIIa

20 ®opmyna Myaspa. KopHu n-oii ctenenun
13 KOMIUIEKCHOTO YHCIIa
[IpuMeHeHne KOMIUIEKCHBIX YUCEI JIs

81 peteHust GU3NIECKUX U
F€OMETPUUYECKHX 3a/1a4

20 KonTtponpHas padora: "KomruiekcHble
yucna"

83 Harypainbhbie u 1ienbie yucia

84 Harypanbhbie u 1enbie yncia

25 [IpumeHeHnne Npu3HaKoB AETUMOCTH
LEJbIX YHCel

26 [IpuMeHeHre NPU3HAKOB AEITUMOCTH
LEJIBbIX YHCET

27 [IpumeHeHnne Npu3HaKkoB AEITUMOCTH

nensix uncen: HOJl u HOK




88

[IpuMeHeHne npru3HAKOB JEIUMOCTH
uensix uncesn: HOJ u HOK

89

[TpumeHeHre MPU3HAKOB AETUMOCTH
HEJBIX YUCEeI: OCTaTKH 110 MOIYJIIO

90

IIpuMeHeHne pU3HAKOB JEIUMOCTH
LEJIBbIX YUCEII: OCTATKH 110 MOIYIIIO

91

IIpuMeHeHne NpU3HAKOB JEIUMOCTH
LeJIbIX YKCell: anroput™ EBkinaa ais
peuieHus 3a1a4 B LEeIbIX YUCIIax

92

KoHnTtponbHast pabora: "Teopus menbix
yucen"

93

CucreMa 1 COBOKYITHOCTb YPAaBHEHU.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

94

CucreMa 1 COBOKYITHOCTb YpaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEACTBHUSA

95

OCHOBHBIE MCTOABI pCIICHUA CUCTCM U
COBOKYITHOCTEM pallMOHAIbHBIX
YpaBHEHU U

96

OcHOBHBIE METO/BI PEIIEHUS CUCTEM H
COBOKYITHOCTEM MppaLMOHAIBHBIX
YpaBHEHU U

97

OcCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHbIX
ypaBHEHUU




98

OCHOBHBIE MCTOABI pCIICHUA CUCTCM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
YpaBHEHUU

99

OCHOBHBIE METO/IBI PEIICHUS CUCTEM U
COBOKYITHOCTEH JIOTapr(PMUIECKIX
YpaBHEHUU

100

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH Jorapu(pMuyecKkux
ypaBHEHUU

101

[IpuMeHeHue cucTeM K pelIeHUuIo
MaTeMaTUYEeCKUX 3a7a4 U 3a7a4 13
pa3IUYHBIX 00JIacTel HAyKU U PEATbHOU
YKU3HU, UHTEPIIPETaLUs MOTyYEeHHBIX
pe3ynbTaToB

102

[IprMeHeHrne CUCTEM K PEIICHUIO
MaTeMaTUYEeCKUX 3a7a4 U 3a7a4 13
pa3IUYHBIX 00JIacTel HAyKU U PEATbHOU
YKU3HU, UHTEPIIPETaLUs MOTyYEeHHBIX
pe3ynbTaToB

103

[IpyuMeHeHre HEPaBEHCTB K PEIICHUIO
MaTeMaTUYEeCKUX 3a7a4 ¥ 3a7a4 13
pa3IUYHBIX 00JIacTel HAyKU U PEATbHOU
YKU3HU, UHTEPIIPETALUs MOTyYEeHHBIX
pe3yabTaToOB

104

KoHnTtponbnas pabora: "Cuctemsl
palMoOHATBEHBIX, UPPAIIHOHATEHBIX
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX




ypaBHEHHUI"

PannonanbHble ypaBHEHHUS C

105
napaMeTpamu

106 PanuonanbHbie HEpaBEHCTBA C
napameTpamu

107 PanmonanbHbIe CHCTEMEI C
napameTpamu

108 HNppauroHanbHbie ypaBHEHUA,
HEpPABEHCTBA C MapameTpaMu

109 HppanmonajibHbIe CUCTEMBI C
napameTpamu

110 ITokazarenbHbIE YpaBHEHUS,
HEpaBEHCTBA C MapamMeTpamMmu

11 IToxa3aTenpbHBIE CHCTEMEI C
napaMeTpamu

112 Jlorapugmuueckue ypaBHEHHUs,
HEpaBEHCTBA C MapamMeTpamMmu

113 Jlorapudmudeckue CUCTEMBI ¢
napameTpamu

114 TpuroHomeTpuyeckre ypaBHEHUS C
napaMeTpamu

115 TpuronomeTpuueckue HEPABEHCTBA C
napameTpamu

116 TpuroHoMeTpu4ECKHE CUCTEMBI C
napameTpamu

117 [TocTpoenue u uccienoBaHue




MaTE€MaTUYECKUX MOJEIIEH pealbHbIX
CUTyalui C IOMOLIBIO YPABHEHUH C
napameTpamu

118

[TocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MOJENEN pealbHbIX
CUTYalHi C IOMOIIBIO CUCTEM
YPaBHEHUH ¢ ITapaMeTpamu

119

[TocTpoenue u uccienoBaHue
MaTEMaTUYECKUX MOJENIEN pealbHbIX
CUTYalHMi C IOMOIIBIO CUCTEM
YPaBHEHUH ¢ ITapaMeTpamu

120

KoHnTtposnbnas pabota: "3amgauu ¢
napaMmerpamu’

121

[ToBTOpeHnue, 060061ICHNE,

cucTtemMaTu3anus 3HaHui: "YpaBHeHus'

122

[ToBTOpeHnue, 060061IeHNE,

cUcCTeMaTH3alus 3HaHui: "YpaBHeHus'

123

[ToBTOpEeHme, 0600IIECHNE,
cHucTeMaTu3alus 3HaHuil: "YpaBHEHHUS.
Cucrembl ypaBHEeHUI"

124

[ToBTOpenue, 06001IeHNE,
CHUCTEMaTU3aIsI 3HAHUH:
"Hepasencrna"

125

[ToBTOpenue, 060061IeHNE,
cUCTeMaTH3aIMs 3HAHW:
"HepaBenctBa"




[ToBTOpenue, 060061IeHNE,

126 cUCTeMaTH3aIMs 3HAHW:
"HepaBencrBa"

[ToBTOpEeHme, 0600IIECHNE,

127 cuCTeMaTH3aIs 3HAHW:
"IIpon3BoaHas u €€ npuMeHeHue"
[ToBTOpEeHme, 0600IIECHNE,

128 CHUCTEMAaTU3aIys 3HAaHUH:
"I[IpousBoaHas u e€ mpumMeHeHue"
[ToBTOpeHnue, 060061ICHNE,

129 CHUCTEMAaTU3aIys 3HAaHUH:
"I[IpousBoaHas u e€ mpumMeHeHue"
[ToBTOpeHnue, 060061ICHNE,

130 cucremarusanus 3HaHuil: "MuTerpan u
€ro npumMeHenue"

131 [ToBTOpeHnue, 060061IeHNE,
cucreMaru3anus 3HaHui: "OyHkuun"

132 [ToBTOpEeHme, 0600IIECHNE,
cucremaTusanus 3Hanuii: "OyHkuun"

133 [ToBTOpeHnue, 06001IeHNE,
cucreMaruzanus 3HaHui: "OyHkuun"

134 Hrorosast KoHTpOJBbHASA paboTa

135 HroroBast koHTpoIbHAs paboTa

136 [ToBTOpenue, 060061IeHNE,

CUCTeMaTHU3anus 3HaHUU




OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

136
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYEHUKA

* MaremaTuka. AnreOpa 1 Hayajia MaTeMaTH4ecKoro aHanusa, 10 kmacc/
Mep3snsak A.I'., Homuposckuit [{.A., [Tomsaxkos B.M.; nox penakuunen
[Tononbckoro B.E., O01iecTBO ¢ orpaHUYE€HHON OTBETCTBEHHOCTHIO
N3narensckuii nentp « BEHTAHA-I'PA®y; AkiinonepHoe o011eCTBO
«M3natenbctBo «IIpocBenienne»

* Maremaruka: anredpa 1 Hayajga MaTeMaTUYECKOTO aHaIN3a, TeOMETPHs.
Anrebpa m Havyasila MaTeMaTudeckoro ananusa, 11 krace/ Hukonbckuit C.M.,
[ToranoB M.K., PemetnukoB H.H. u npyrue, AKuinoHepHoe 00111eCTBO

«M3narenscTBO «lIpocBenieHne»

METOJIUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

U P®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HMHTEPHET
bu6mmoreka IIOK https://m.edsoo.ru/

https://www.yaklass.ru/
https://uchi.ru/




JHCTOB

Hupexrop MAOY «MbJI»

T.5. CoipomonoToBa
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