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HOACHUTEJBHASA 3AIINCKA

VYyebHblli Kypc «Anredpa ¥ Hayania MaTEeMaTUYECKOrO aHaJIU3a» SIBISETCA
OJIHUM U3 Haubojiee 3HAYMMBIX B IIPOrpaMMme cpeaHero oOiero obpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOecHeunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
U3YYEHUS! BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroil CTOpPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPaKTHOE MBIIUICHHE O0y4YaloluXcs Ha YpOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCHMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydarolIuecs OBJIaJIeBaIOT
YHHUBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyiHpyeT cBoOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

Y4eOHblii Kypc anredpbl M Hadall MaTeMaTHYECKOTO aHalu3a 3aKja/bIBacT
OCHOBY JJIi YCIICIIHOTO OBJAJCHHUS 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TEHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOLIECTBEHHON YKU3HHU,
MIO3BOJIIET OPHUEHTUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJOTHSX, YBEPEHHO MCIIONb30BaTh UX JJIs JlajdbHEHIIero oOpa3oBaHus U B
NOBCEIHEBHOH XKM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAKTHBIMU M JIOTUYECKU
CTPOTUMH KOHCTPYKIMSIMH alreOpbl M MaTeMaTUYeCKOro aHaju3a pa3BUBACT
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JOKa3bIBAThb
YTBEPKJIECHHS ¢ TIOMOIIBIO MHIYKLUHUN U PacCyXAaTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000IIeHNE W KOHKpETU3aluio, a0CTparupoBaHWE U aHAIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUECKOE MBILUICHHE.

B xone u3yudeHus ydeOHOro kypca «Anrebpa ¥ Hadajia MaTEMaTUYECKOIrO
aHanu3a» OOydYarolIMecs MOJY4YaloT HOBBIA OMNBIT PEIICHHs NMPUKIAJAHBIX 3ajad,
CaMOCTOATEIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJIENIEH PEAIbHbIX CHUTYaluH,
WMHTEPHpPETAllMd  TOJYYEHHBIX  PEIIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIJIAIOIINMUCS MAaTEMATUYECKUMU OTKPBITUSMH U UX aBTOPAMM.

VY4eOHbIil Kypc 005afjaeT 3HAYUTEIbHBIM BOCIUTATENIBHBIM MOTEHIUAIOM,
KOTOpPBIN peanu3yeTcs Kak uepe3 Yy4eOHbIH MaTepuall, CHOCOOCTBYIOIIUI
(GbOpMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NEeSATEeIbHOCTH, TpeOyIomed MPOJOIKUTEIBHOW KOHIIEHTpPAIlMd BHUMAHUSA,
CaMOCTOATEJIBHOCTH, AKKypPaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIN
pe3ynbrar.

B ocHoBe MeTonuku 00y4yeHusi ainredpe M HadyajllaM MaTeMaTH4YEeCKOTO
aHaJIK3a JIEKUT AeATEIbHOCTHBIN NPUHIIUI 00yYEHUS.

B crpykrype yueOHOro kypca «AnreOpa M Hadajla MaTEMaTHYECKOTO
aHaJIKM3a» BbIJCJICHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUe TuHuu: «Yucna
U BbIUKCIEHUD», « DyHKIMU U Tpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTEeMaTUYeCKOro aHanu3a», «MHoXecTBa U JIoTMKa». Bce OCHOBHbIE
COJIEPKATEIIbHO-METOIMUECKUE JIMHUKA HW3Y4aloTCsd Ha MPOTSHKEHHHM [JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOIero oOpa3oBaHUsl, €CTECTBEHHO JOTIOJIHSIS
JIpYyr Ipyra U MOCTENEHHO HACHIMAsCh HOBBIMM TE€MaMH M pazaenaMu. [[aHHbIN
yu4eOHBIA KypC SIBISIETCS MHTETPAaTUBHBIM, IIOCKOJIbBKY OOBEOUHSET B cebe
collep)KaHNE HECKOJIbKUX MAaTeMaTUYeCKUX JUCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MATEMATUUYECKU aHaIW3, TEOPHUS MHOMXECTB, MaTeMaTH4YecKas



jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaaeBarOT Bc€ Oosee
IIMPOKUM MaTeMaTHYECKHM amlapaToM, y HUX MOCJIEeN0BaTeNbHO (hopmupyercs
Y COBEPIICHCTBYETCSI YMEHHE CTPOUTHh MAaTEMaTHUECKYyl0 MOJEIb pealbHON
CUTyalluH, IPUMEHATh 3HAHUS, MOJYYEHHbIE IIPU U3YYEHUH y4eOHOro Kypca, JUis
pELICHUsI CaMOCTOSITENILHO C(HOPMYIHPOBAHHON MaTeMAaTUYECKOM 3aJjauH, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHO-MeTOIMYECKasT JUHUS «Yucaa UM BBIYMCICHUS» 3aBEpLIAcT
¢dbopMHpOBaHNE HABBIKOB MCIOIb30BAHUS JACHCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HAy4aTo Ha YPOBHE OCHOBHOTO 0011ero oopazoBanus. Ha ypoBHe cpenHero oodiero
oOpazoBanusi oco0oe BHUMaHHE  yAenseTcs  (POPMHPOBAHUIO  HABHIKOB
palMoOHANTbHBIX BBIUMCICHUM, BKJIIOYAIOMIUX B CEOSl MCIOIB30BAHUE Pa3IMUHBIX
dopM 3amucu ymcna, yMEHHUE JeNaTh NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIC BBIpAXKECHHs, paboTaTh C MAaTEeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYaroIIMMCSI MHOKECTBAa HATYypaJbHBIX, LEINbIX,
palMOHAJIbHBIX W JEHCTBUTENBHBIX  YHCEN  JIONOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPACCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleUu(UYECKue 3aJaud M ONEpaluu: JEeJIeHHUE Halenlo,
ONEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LEJIBbIX YHCEN, OCOOble CBOMCTBA
paLMOHAIbHBIX U UPPALMOHAIBHBIX YHCEN, apu(PMETUUECKUE ONEpaIiu, a TaKXKe
U3BJICUCHUE KOPHS HATYpaJbHOM CTENEHW Ha MHOYKECTBE KOMILJIEKCHBIX YHUCEIL.
bnaronaps mocienoBaTelbHOMY PACHIMPEHHMIO Kpyra HCHOJb3YyEeMBIX 4YHCENT U
3HaKOMCTBY C BO3MOXHOCTSIMH HX MPUMEHEHHUS I PEUICHHs Pa3iHyYHbIX 3ajad
dbopMupyeTcsi TpeaCTaBICHUE O €IUHCTBE MATEMAaTUKH KaK HayKH U €€ POJiH B
IOCTPOCHUH MOJIENIEH pPEealbHOT0 MHpa, HMIMPOKO HCIOJB3YIOTCS 0000IeHue U
KOHKPETH3aIHS.

Jluaust «YpaBHEHHs] M HEPABEHCTBA» pEANTM3yeTCs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOuiero oOpa3oBaHuUs, MOCKOJIbKY B KaXKJOM
paznene IlporpamMMbl MpenyCMOTPEHO pEeLIEHHE COOTBETCTBYIOIIMX 3afad. B
pe3ynpTaTe OOy4arolUecsl OBJIAJICBAIOT PA3IMYHBIMU METOJAMU  PEIICHUs
palMoHaNbHbIX, HpPpalMOHAIbHBIX, IOKAa3aTeNIbHbIX, JIOTApUPMHUUECKHX U
TPUTOHOMETPUUECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
colepkammx mnapamerpel. [lodydeHHblEe yMEHMsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIEIOBaHUM (PYHKIUI C MOMOIIBIO MTPOU3BOJHOM, MPU PELICHUH MPUKIATHBIX
3a7a4 W 3a7a4 Ha HaXOXKJEHHE HanOOJBIINX M HaMMEHBIINX 3HAYCHUH (DYHKIIHH.
JlanHasi conepxxaTenbHas JIMHUA BKJIIOYAeT B ce0d Takke (pOpMUPOBAHHE YMEHUMN
BBIMIONHATH  pacuéTel 1o  (opmymnam, mpeoOpa3oBaHWs  PaLUOHAIBHBIX,
UPPAIMOHATIBHBIX M TPUTOHOMETPHUYECKHX BBIPAKCHHM, a TaKkKe BBIPAKCHUH,
cofiepKalX CcTeneHu | Jorapudmel. braromaps usydeHuro anreOpanyeckoro
MaTepuaga TPOUCXOAWT  JajbHEWIIee  pa3BUTHE  aNTOPUTMUYECKOTO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxaeHudd, paboOTl ¢  CHUMBOJbHBIMU  (QopMamu,  MPEICTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJI€ PaBEHCTB W HEpaBEHCTB. Amredpa
npeniaraeT 3(QQPEeKTUBHbIE HWHCTPYMEHTBl MJisi PELICHHUs MPAKTUYECKUX U
€CTECTBEHHO-HAYUHbIX 3aJ]1a4, HArJIsAHO JEMOHCTPUPYET CBOM BO3MOXXHOCTH Kak
A3bIKA HAYKH.



CopnepxarenbHo-MeToaM4ecKass JimHUS «DYHKIMU © TpaduKu» TECHO
NeperuieTaeTcss ¢ JAPYrMMH JIMHUSIMH Yy4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHUs MaTepuana. M3ydeHue CTeneHHoMH,
MOKa3aTeJIbHOM, JJIorapu(PMUIECKON U TPUTOHOMETPUUECKUX (PYHKIIUN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS peUIeHUs 3a7ad U3 JAPYTUX YYEOHBIX
MPEAMETOB U PEAJbHOM KU3HU TECHO CBA3AHO KAK C MATEMAaTUYECKUM aHAIU30M,
TaKk U C pEHIeHHWEeM YpaBHEHMH U HepaBeHCTB. [Ipum 3TOM Oosibllloe BHUMaHUE
ynemnsieTcs: GOpMHpPOBAHUIO YMEHUS BBIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMH BEJIMYMHAMH, HCCIENOBATh MOMYy4YCHHbIE (DYHKIHMH, CTPOUTH HX
rpaduku. MaTtepuai 3Toi co/iepKaTeIbHON JIMHUM HaIleJICH Ha Pa3BUTHE YMEHUUN
Y HABBIKOB, IO3BOJISIOIIMX BbIPAXKaTh 3aBUCHMOCTH MEXJIy BEIMYMHAMU B
paznu4yHON (opMe: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero msyueHue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBINUICHHUS, CIOCOOHOCTH K
000OLIEHUIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

ConepxarenpHasd nuHUS «Hauvanma mMareMaTMdeckoro aHain3a I03BOJISIET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3aj]ad,
JIOCTYITHBIX 00yYarouuMcs, Tak KaK y HUX TOSBISETCS BO3MOXKHOCTb CTPOUTH
rpa@uKy  CIOXKHBIX (YHKIMMA, OMpEAeNsaTh HX HauOOJNbIINE W HAUMEHBIIUE
3HAUEHUA, BBIYUCIATH IUIOMAAu (PUryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI IIpoleccoB. JlaHHas colep)KaresibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TOCTPOEHUSI MaTeMaTHYECKUX MOJENEeHd peajJbHbIX CHUTYyalUi,
MO3BOJISIET HAXOJIWTh HAWJIydllee pEHIeHWEe B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3aJladyax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTH4€CKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHUIO aOCTPAaKTHOTO, (POPMaNbHO-JIOTHYECKOTO U
KPEaTUBHOIO MBbIIUICHHS, (POPMUPOBAHUIO YMEHUW pPacClo3HABATH MPOSBICHUS
3aKOHOB MaT€MaTHUKU B HAayKe, TEXHUKE U HCKyccTBe. OOydarouiecss y3HarT O
BBIJJAIOIINXCS pE3yJIbTaTaX, IMOJYYEHHBIX B XOJE€ pAa3BUTHS MaTEMAaTHKU Kak
HAyKH, U 00 UX aBTOpax.

CopnepxkaTenbHO-MeTOANYECKast JTUHUS «MHOXKECTBA U JIOTUKA» BKIIIOYAET B
ceOsl 3JIEeMEHTbl TEOpPUUM MHOXKECTB M MAaTeMaTU4eCKOW JOruku. TeopeTuko-
MHOKECTBEHHBIE MIPEACTABICHUS IPOHU3BIBAIOT BECHh KYypC IIKOJIBHON MAaTEMATHKU
U TIpeiaraloT HauOoJiee YHUBEPCAIbHBIN SI3bIK, OOBEIUHSIOMIUA BCE Pa3feibl
MaTeMaTUKU M €€ NPWIOKEHHM, OHU CBS3BIBAIOT pa3Hble MaTEMaTHYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B efauHoe wenoe. [losTomy BaxHO 1aTh
BO3MOXKHOCTh OOYy4arolleMycss MOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKHU U MCIOJIb30BaTh €0 JIJIsl BBIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM TIPU3HAKOM MAaTEMaTUKH KaK HayKH CJeayeT MpU3HaTh
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJEJOBAHUE OIpPEeACIEHHBIM
npaBuiaM  MOCTPOCHMSI  JIOKa3aTelIbCTB.  3HAKOMCTBO  C  3JEMEHTaMu
MaTEeMaTHUYeCKON JIOTUKH CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00y4aroIuxcsl, MO3BOJSET UM CTPOUTH CBOM PACCYKJIEHUS Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTHUECCKOTO MBIIIJICHUS.

B yuebHoMm Kkypce «Anrebpa W Hauaga MaTEMaTUYECKOTO aHATU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTUYECKOTO MOJEIHPOBAHUS, KOTOPbIE MPU3BAHBI
c1oco0CcTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJEJEe peaJbHbIX



CUTyalluli, HCCIENOBaHUS 3TUX MOJENEH C MOMOUIbI0 ammapara anreopbl H
MaTeMaTU4eCKOTO aHalHu3a, MHTEPHpeTalluyd MOJYYEHHBIX pe3ysbTaToB. Takue
3aJlaHNA BIUIETEHBI B KQX/IbI U3 pa3iesioB MPOrpaMMBbl, IIOCKOJIBKY BECh MaTepUall
y4eOHOTO Kypca HIMPOKO MCHOJIB3YeTCs AJS pelIeHus MPUKIaAHbIX 3amad. [Ipu
pelIeHNH  peajbHbIX  MNPAKTUYECKHX  33Jad  oOydarolmiyecs  pa3BUBAIOT
HaOJI01aTeIbHOCTh, YMEHHE HaxXOIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
UCTOJb30BaTh  aHAJOTHIO, 0000MaTh H  KOHKPETU3UPOBATH  MPOOJIEMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pEIICHHUS MPHUKIAAHBIX 3a]ad
OpraHu3yeTcs B POLIECCEe U3YyUEHHUs BCEX TEM yu4eOHOTo Kypca «AnreOpa u Hadasna
MaTEeMaTHUYECKOTO aHAITu3ay.

Ha wusydenune ydeOHOro kypca «Anredpa M Hadyajla MaTEMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 xnacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 JacoB (4 4aca B HEJIEINIO).

COJEPXAHUE OBYUYEHUA

10 KJIACC

Yucaa v BBIYMCICHUA

Pannonanpubie uncna. OOBIKHOBEHHBIE M JCCATUYHBIC JIPOOHU, MPOIICHTHI,
OeckOHeuHble Iepuoanyeckue Apoou. IlpumeHeHue apoOGell W MPOLEHTOB IS
peneHns NPUKIaAHbIX 3a1a9 U3 PA3JIUYHBIX OTPACIEN 3HAHUN U PEaNIbHOM KU3HH.

JlelicTBuTEeNbHBIE YHWCIIA. PanvoHanbHBIE W UPPAMOHAIBHBIE YHUCITIA.
Apudmerrueckue  omnepalud ¢ JICUCTBUTEIbHBIMU  4ucCIaMU.  Mopayib
JEUCTBUTEIBLHOTO YKCIa U €ro cBoicTBa. [Ipubnmx€HHbIE BBIYUCICHUS, TTPABUIIA
OKpYTJICHUS, IPUKHUJIKA U OLICHKA PEe3yIbTaTa BIYMCICHUM.

Crenenp ¢ wenbiM TmokazareneMm. buHom Herotona. Hcnosb3oBaHue
MOAXOSIIEH (OPMBI 3aMUCH ACHUCTBUTEIBHBIX YUCEN JIJISl PEIICHUS MTPAKTUYECKUX
3a7a4 ¥ IIPEACTABJICHUS JAHHBIX.

ApudmMernueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAIBHBIM I[IOKAa3aTelieM U €€ CBOWCTBA, CTENEHb C
JICVCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapudm umcna. CpoiictBa norapudma. JlecsiTUuHbIE U HATypaJbHBIC
JorapuMsl.

CuHyC, KOCHMHYC, TAHT€HC, KOTAaHI€HC YMCJIOBOTO apryMeHTa. ApPKCHUHYC,
APKKOCHUHYC M apKTaHT€HC YKCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa HW TOXJIECTBEHHbIE MpeoOpa3oBaHUsl. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIbHBIE YpAaBHEHUSI M YypaBHEHHs-CIeACTBUA. HepaBeHCTBO,
pEIICHUE HEPABEHCTBA.

OCHOBHBIE METOJIBI PEIICHUS TENBIX U IPOOHO-PAIMOHANILHBIX YPaBHEHUN U
HEPaBEHCTB. MHOTOYWICHb OT OJIHOM NEpEeMEHHOM. JleJeHue MHOTro4dwieHa Ha
MHOIO4JIeH ¢ ocratkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMU
ko3pdunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YHUCIOBBIX BRIPAKEHUHN, COJIEPIKAIINUX CTENIEHU M KOPHHU.



HNppaunonanbHbie YPaBHEHHS. OcHoOBHbIE METO/IbI peLIeHUs
UppaIMOHATIbHBIX YPAaBHEHUI.

[TokazarenbHble ypaBHEHUSA. OCHOBHBIE METOJbI PEIICHUS IMOKA3aTEJIbHBIX
YPaBHCHUU.

[IpeoOpa3zoBaHue BhIpaXXEHH, COACPIKAITUX JTOTapU(MBI.

Jlorapudmuueckue YpaBHEHHS. OcHoBHBIE METOBI peneHus
Jorapu(pMUYECKUX YpaBHEHUH.
OcHoOBHBIE TPUTOHOMETPUYECKUE bOopMyIIHL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHoMETpUYECKUX YPaBHEHUM.

Pemienne cucreM JIMHEHWHBIX YpaBHEHUMU. Marpuia CHCTEMBI JIMHEWHBIX
ypaBHeHu#. Onpenenurenb MaTpULbl 2X2, €ro TIeOMETPUYECKH CMBICI U
CBOMCTBA, BBIYMCIICHUE €T0 3HAYECHUS, IPUMEHECHUE ONPEHCIUTEN I PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHUM. PelleHne nNpuKIagHbIX 3a4ad C ITOMOLIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMU. lccienoBaHue IIOCTPOCHHOM MOZJEIU C
IIOMOLIBIO MATPUIL] U ONPEIEIUTEIICH.

IlocTpoeHne MaTeMaTHYECKUX MOJEIEH PEAJbHOW CUTyallUd C IOMOILBIO
YpaBHEHUN WM HEpaBEHCTB. lIprMeHeHHE ypaBHEHUI M HEPABEHCTB K PELICHUIO
MaTeMaTHUYECKUX 3aJad M 3aJad U3 pa3IuuHbIX O0JIacTell HAayKu U peanbHOM
KU3HU.

DOyHKUMH U TPaPUKH

@OyHKusA, crnocoObl 3amaHus (yHKUMH. B3auMHO oOpartHble (YHKUIHUU.
Komno3zummss @yukuuii. I'papuk  (yHkmu. DineMeHTapHble MpeoOpa3oBaHUs
rpaguKoB QyHKIIHIA.

OOusacTh ompeneneHrus U MHOXKECTBO 3HaueHuM (yHkumu. Hynu ¢yHxuumu.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢bynkuuu. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHUMYMBI
dbynkuuu. Hanbospiiee u HauMeHblee 3HauyeHns PyHKIIMN Ha POMEXKYTKE.

Jluneiinasi, KBajgpaTuyHas W APOOHO-TMHEHHAs (PYHKIUU. DJIEMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CreneHHast pyHKIHMS C HATYpaJbHBIM U LIENBIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W TrpaduKk KOPHS N-OM CTENEHU Kak (PYHKIUHU OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u Jorapudmuueckas (PyHKIIMM, WX CBOWCTBA M TpaduKU.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs YpABHEHUH.

TpuroHomerpruueckass OKPYXHOCTb, OIPEAECIEHUE TPUTOHOMETPUUECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAIIBHBIE 3aBUCHUMOCTH B PEaJbHBIX IIPOLIECCAX M  SBJICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauyana MmaTeMaTH4ecKOro aHajimn3a

[TocmenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs IIOCJIEedOBaTeabHOCTENH. MeTton
MaTeMaTU4eCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHSI BO3HMKHOBEHHSI MATEMAaTHYECKOTO aHaM3a Kak
aHaJin3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckast 1 reomeTpudeckas nmporpeccuu. beckoneuHo yObiBaromias
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO yOBIBaIOIIEH reoMeTpUUeCKOn



Iporpeccuy. JINHENHBIN U SKCIIOHEHIMAIBHBIN pocT. Uucno e. @opmyiia CI0KHBIX
IIPOLEHTOB. Mcnonbp30BaHWE MPOTPeccCUU Uil PELICHUs pealbHBIX 3aaady
IIPUKJIAJHOIO XapaKTepa.

HenpeppiBHble (QYHKIMM M UX CBOMCTBA. TOYKM pa3pbiBa. ACHUMITOTHI
rpadukoB ¢yHkumi. CBoHcTBa (QYHKIMA HEMPEpPHIBHBIX Ha OTpe3ke. Meton
VMHTEPBAJIOB JUIsl PEIICHUS HEpaBeHCTB. [IpMMEHEHHME CBONCTB HEMPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

[lepBas u BTOpas nmpousBoaHbIe QyHKIMH. Onpenenenne, reOMeTPHUECKUN |
busznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  anemeHTapHbIX  QyHkuwid.  [IpousBognast ~ cymwsl,
MPOU3BENICHUS, YACTHOTO U KOMIO3UINH (PYHKIIUHA.

MHokecTBa M JTOTHKA

MHoxecTBO,  omepauuMM ~ HaJa ~ MHOXKECTBAMH WM HMX  CBOWCTBA.
Juarpammsl Oiinepa—Benna. [IpruMeHeHne TeOpeTHKO-MHOKECTBEHHOTO anmnapara
JUIsL OIMCAHMS PEaJIbHBIX IPOLECCOB U SBJICHUM, IIPU PELICHUH 3a1ad U3 APYIruX
y4€OHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTUYECKOrO OOBEKTa, CIEACTBHE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHHS.

11 KIIACC

Yuca 1 BbIYMCICHUS

HatypaneHble u nensle yncna. [lpumeHeHne nprusHaKoB AEIMMOCTU LEIBIX
yycen, HauOonbIuid oOmuii aenutens (mamee — HOJl) m HamMmenbinee ooOiee
kpatHoe (nanee — HOK), octatkoB o Mojyito, alroputMa EBkinaa ass permeHus
3a/1ay B LENbIX YHCIIAX.

KoMmmnekcHble uucna. AnreOpanyeckas U TPUTOHOMETpUYECKass (POpPMBI
3alliCU KOMIUIEKCHOTO 4Yucia. Apudmerndyeckue ornepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHn U3 KOMIUIEKCHOrO uncna. [Ipumenenue
KOMIUIEKCHBIX YUCEJ I pelieHus (PU3NUECKUX U TE€OMETPUUECKUX 3ajau.

YpaBHeHMs U HEPABEHCTBA

CucremMa M COBOKYITHOCTb YPAaBHEHUMH W HEPaBEHCTB. PaBHOCWIIBHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTOop  KOpHEW  TPUTOHOMETPUYECKUX  YpPaBHEHUH C  MOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl pEHICHUS TMOKa3aTeNbHbIX U  JOrapupMHUUECKHX
HEPaBEHCTB.

OCHOBHBIE METOIbI PEIICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METO/bl PEUIEHUSI CHUCTEM W COBOKYIHOCTEH paldOHAIbHBIX,
UPPALMOHATBHBIX, TTOKA3aTEeIbHBIX U JOTapU(PMUYECKUX YPABHCHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMeTPaMHU.

[IpumeHenne  ypaBHEHUW, CHCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTHUYeCKUX 3aJad M 3aJad U3 pa3IUYHbIX O0JIacTell HayKu U peanbHOMN
YKU3HH, NHTEPIPETALMS OJYyYEHHBIX PE3YJIbTATOB.

DyHKIUHN U TPAPUKH



I'paduk xommosunmu ¢GyHkuuil. ['eomeTpruyeckue 00pas3bl ypaBHEHUU H
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IPapUKH.

['papmueckue MeTONbl pelICHUs ypaBHEHUM W HepaBeHCTB. I 'paduueckue
METO/IBI PEIICHU 3aa4 C IapaMETPAMH.

Hcnonp3oBanue rpadukoB (QYHKIUM A7 HCCIEIOBaHUS IIPOLECCOB U
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT INPU PELICHUH 33Jad U3 APYTUX Y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havana maTeMaTH4eCKOro aHaJIu3a

[IpumeHeHre MPOU3BOIHON K MCCIENOBAHUIO (PYHKIIMIA HA MOHOTOHHOCTH H
skcTpeMyMmbl.  Haxoxkaenue  HauOonbIIEro W HAMMEHBUIETO0  3HAYEHUH
HENPEepHIBHON (YHKIIMH HAa OTPE3KE.

[IpumMeHeHne TPOU3BOJHOM JUISI HAXOXKIACHHS HAWIY4YLIEro pElIeHUs B
IIPUKIIAHBIX 3a/1a4dax, Ui ONPEACIICHUs CKOPOCTH M YCKOPEHMs IIpoLecca,
3aJlaHHOTO (HOPMYJION UK TpaduKoM.

[TlepBooOpa3Has, OCHOBHOE CBOWCTBO THiepBooOpa3HbIX. IlepBooOpasHbie
srieMeHTapHbIX pyHKuui. [IpaBuna HaxoxaeHUS 1epBOOOPa3HBIX.

WNHuterpan. 'eoMeTpuyecKuil CMbICI UHTErpasia. Berancienue onpene€éHHOro
uHTerpana no gpopmyne Hetotona-Jleionuna.

[IpumeHeHne uHTErpajia i1 HAXOXKACHUS IUIoU[afed IUIOCKUX (QUryp u
00BEMOB F€OMETPUUECKHUX TEIL.

[Ipumepsl pemeHuit nud@epeHanbHbIX ypaBHEHUH. MaremaTudeckoe
MOJICJIMPOBAHUE PEATbHBIX IMPOLIECCOB C NOMOLIBI Au(depeHIruaIbHbIX
YPaBHECHUM.

IDIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VPOBEHb) HA VPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHIA

JINYHOCTHBIE PE3YJIBTATBI

1) rpaIaHCKOT0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOMN MO3UIIMU 00YUYaIOIIErocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  WJIE€HAa  POCCHUHCKOr0  OOINecTBa,  MNPEACTaBICHUE O
MaTeMaTUYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYp, SIBICHUH,
NpoIEeAYp TPaKIAHCKOTO OOIIecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHHue
B3aMMO/JICHCTBOBATh C COIIMAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSIMHU ¥ HA3HAYCHUEM;

2) NaTPHOTHYECKOTO BOCITUTAHHUS:

c(hOPMHPOBAHHOCTh POCCUUCKON TPAXKIAHCKONW WIACHTHYHOCTH, YBOKEHUS K
MPOIIIOMY M HACTOSIIEMY POCCHICKOM MaTE€MaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIbI,



WCIIOJIb30BAHUE OTUX JOCTIDKCHHM B JAPYTUX HAyKax, TEXHOJOTHSX, chepax
HYKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAHHME JAYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, chOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MOBEJACHUS, CBA3AHHOTO C MPAKTHUYECKUM
NPUMEHEHUEM JIOCTHKEHUN HAYKH U JICSITEIbHOCTBIO YYEHOrO, OCO3HAHHE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYyAYyIIEro;

4) 3CTeTHYEeCKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYAs ICTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/a4, PELICHHUH, pacCyXI€HHI, BOCIIPUUMUYUBOCTh
K MaTeMaTHYECKUM acTIeKTaM Pa3IUYHBIX BUOB HCKYCCTBA,;

5) ¢pu3nUecKoro BOCIUTAHUS:

cOPMHPOBAHHOCTh YMEHUSA TPUMEHITh MaTEMaTUYeCKHe 3HAHUS B
MHTEpecax 3710pOBOro U 06e301acHOro o0pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pOBBIO (370POBOE MHUTaHHE, COAJTAHCUPOBAHHBIA PEXUM 3aHATHU U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTbH), (PU3NYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOM IEATETbHOCTBIO;

6) TPy10BOT0 BOCTIMTAHUSI:

TOTOBHOCTh K TPYAYy, OCO3HAaHUE LIEHHOCTU TPYIONIOOUs, HHTEpPEC K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTHKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIH BBIOOD
Oynymeit mnpodeccud W peanu3oBbIBATH COOCTBEHHBIE >KM3HCHHBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4eCKOMYy  OOpa3oBaHHUIO U
caMo00pa30BaHUI0 Ha TMPOTSHKEHUH BCEH KU3HU, TOTOBHOCTh K AaKTHBHOMY
YUYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MAaTEMAaTUYECKON HAIIPaBICHHOCTH;

7) IKOJIOTHYECKOI0 BOCIIUTAHMS

c(OPMHPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYpbl, TOHUMAHHE BIIHUSHUS
COLIMAJIbHO-?PKOHOMUYECKUX MPOIIECCOB HAa COCTOSIHUE MPUPOJHON U COIMAIbHOM
Cpellbl, OCO3HAHHE TJIOOATILHOTO XapaKTepa dKOJOTUYECKUX MPOOIeM, OpUCHTAIIHS
HA TIPUMEHEHHE MATeMaTHYeCKUX 3HAHWM [JIs pelieHus 3agad B 00J1acTu
OKpYXaroleh cpefpl, IJIAaHUPOBAHUE TIOCTYNKOB W OIIEHKA HMX BO3MOKHBIX
MOCIICICTBUU JIJIL OKPY’KAIOLIEN CPEbI;

8) HeHHOCTH HAYYHOTO MO3HAHUS

c(OpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSA HAyKH W  OOIIECTBEHHOW  MPAKTUKH, IIOHWMAaHHE
MaTEMaTUYECKOM HayKh Kak cgepbl YeIOBEUYECKOW MAESITeNIbHOCTH, ITAaroB €€
pPa3BUTHS W 3HAYMMOCTH JUIS Pa3BUTHS IIUBHIIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKH W MaTeMaTHYeCKOW KYJIbTYpOH KakK CpPEJACTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYILECTBIIATh MPOEKTHYI0 U HCCIEI0BATEIbCKYIO JESITEIbHOCTh
WHUBUyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATbBI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3zoBble JJornueckue JeficTBUA:



BBIBJISITh M XapaKTEPU30BAaTh CYIIECTBEHHBIE MPU3HAKU MATEMATHYECKUX
OOBEKTOB, TOHSTHI, OTHOLIEHUH MEXAy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBATh CYHIECTBEHHBIN MPU3HAK KIacCU(UKAIUY,
OCHOBaHMsI /1711 0000IIEHHS U CPABHEHMSI, KPUTEPUU ITPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (OPMYJIHpPOBATbH W  NPEOOPA3OBBIBATH  CYXKIACHUS:
YTBEPAUTEINbHBIE U OTPUIIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3AUMOCBSA3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSAX, MpejiaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHI;

JeJaTh BBIBOJLI C UCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, JEIyKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSITEIBLHO JI0Ka3aTeJIbCTBA MATEMATUUYECKUX YTBEPKACHUN
(OpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBATh APIryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BBIBOJIbI;

BBIOMpATh CHOCOO pelieHus ydeOHOM 3amaun  (CpaBHUBATh HECKOJBKO
BApUMAHTOB  pEIICHUSA, BbHIOMpATh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3zoBble ucciaenoBare/ibCKue 1eiCTBUA:

UCIIOJIb30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT ITO3HAHUS,
dbopMyaMpoBaTh  BONPOCHl,  (PUKCUPYIONIUE  MPOTUBOpEUUE,  MpodIiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OPMUPOBATH THUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CAMOCTOSITENILHO CIJIAHUPOBAHHBIA IKCIIEPUMEHT, UCCIICIOBAHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEM MAaTeMaTUYECKOro 00ObEKTa, SIBJIICHMUS, MPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBICHUSMHU, MPOIECCAMU;

CaMOCTOSITeNTbHO (popMynupoBaTh 0OOOIIEHMS W BBIBOJBI IO pe3yjbTaTaMm
MPOBENEHHOTO  HAOMIOJIEHUS, HMCCJICIOBAHUSA, OILCHUBaTh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTUE IMPOLECCa, a TaKKE BBIIBUTATh
MPEANOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nunopmanueii:

BBISIBIIATH JeUIUTHl MHGOPMAIINH, JTAHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha
BOIIPOC U JJISl PEILICHUS 3a]1a4u;

BBIOMpaTh UHPOPMAIUIO U3 UCTOYHUKOB Pa3JIMYHBIX TUIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATH HHGPOPMAIUMIO PA3IUYHBIX BUJIOB U
dbopm npeacTaBiIeHuUS,

CTPYKTYpUpOBaTh HMH(OpMAIUIO, TPEACTABIATh €€ B pazIuyHbIX (opmMmax,
WJLTIOCTPUPOBATH IpapruecKu;

OIICHUBATH HaJIEKHOCTh uHpopManu 1o CaMOCTOSITEJILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIEe 1eiCTBUSA
OO01menue:



BOCIIPUHUMATH U ()OPMYIHPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIOBUSIMH U
HeasiMU OOLIEHUs, SICHO, TOYHO, TPAMOTHO BBIPaXXaThb CBOIO TOYKY 3pPEHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aaud,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B X0Jle 00CYXJIEeHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKJa€MON TEMBbl,
npoOJemMbl, pellaeMol 3a7add, BBICKA3bIBATh WJICH, HAIIEJICHHbIE Ha TIOHMCK
pELIEHHUSI, COMOCTABISATh CBOU CYXKIEHUS C CYKICHHSIMU IPYTMX YYAaCTHUKOB
nuanora, oOHapy>KMBaTh PAa3jIMYMe M CXOICTBO TO3WIMNA, B KOPPEKTHOU (opme
dbopMynTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEJICTABIATh PE3YJbTATHl PEIICHUS 3a]1a4d, SKCIIEPUMEHTA, WCCIIEIOBAHHUS,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4€TOM 3aaad
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHS

Camoopranusamnus:

COCTaBJIATh IJIaH, AJITOPUTM PEILIEHUs 3aJa4l, BEIOUpaTh CIIOCOO pEUIeHUs C
y4€TOM HUMEIOLUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHUPOBATH
U KOPPEKTUPOBATh BApUAHTHI PEIICHUN ¢ YYETOM HOBOW MH(pOpMaIUy.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

BJIAJECTh  HaBbIKAMHU  II03HABATEIbHOW  peQIEKCUU  KaK  OCO3HaHHS
COBEPILAEMBIX JEUCTBUI U MBICIHMTEIbHBIX MPOLECCOB, UX PE3YJbTATOB, BIIAJIETh
crnoco0aMu CaMOINPOBEPKH, CAMOKOHTPOJISI TpoIecca U Pe3ysibTaTra pPEIICHHs
MaTeMaTUYECKOM 3a7auu;

NpEeABUAECTh TPYAHOCTHU, KOTOPbIE MOTYT BO3HUKHYTh NPH PELICHUU 3aJauH,
BHOCUTH KOPPEKTHUBBI B JI€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JAaHHBIX,
HaWJICHHBIX OMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE Pe3yJIbTaTa IIeJId U YCIOBUSAM, OOBSACHATH TPUUUHBI
JOCTUKEHUSI WJIM HEAOCTHUKEHUSI Pe3ysIbTaTOB AESITebHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMmecTHasI 1eATEJIBHOCTD:

NIOHMMAaTh ¥ HUCHOJIb30BaTh NPEUMYIIECTBA KOMAHIHONW W WHIAUBUIYAJIBHON
paboThl TpU pelmeHUH YYeOHBIX 3a4ay, MNpPUHUMATh LEJdb COBMECTHOU
NeSATEIbHOCTH, IMJIAHUPOBATh OPraHM3ALMI0O COBMECTHOW PabOThI, pacnpeneisiTh
BUJIbI PabOT, JIOrOBApUBATHCS, OOCYX AaThb MpPOLECC W pe3yJabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYMNIOBBIX (popmax paboTsl (00CykaeHHs, OOMEH MHEHHUI,
«MO3TOBbIE€ IITYPMbI» W HWHBIE), BBINOJHATH CBOIO 4YacTb pabOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU YJIEHAMU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYITHPOBAHHBIM
YYaCTHUKaMU B3aUMOJIEUCTBUS.

INPEAMETHBIE PE3YJIBTATBI



K xonimy oOydenmss B 10 kjacce oOy4aroniuiicss MOMYYUT CIEIYIONINE
MpEeMETHbIE PE3yJIbTaThl MO OTACJIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOTr0 aHaTU3a:

Yuciaa 1 BBIYUCTICHUA:

CBOOOJTHO OIEpUPOBATh MOHSATUSMU: PALMOHATIBLHOE YHCIIO, OECKOHEUHas
nepuoguyeckas JIpoOb, TMPOLEHTHI, HWPPALMOHATBLHOE YHCIO, MHOXECTBA
PaLMOHAJIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

NPUMEHSTh JAPOOM U TMPOUEHTHI MJIA pPEHICHUsS NPUKIAIHBIX 3aJad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATbHOMW KU3HU,

MPUMEHSATH TPUOTMHKEHHBIC BEIYUCICHUS, TIPABUIA OKPYTJICHUS, PUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHUN;

CBOOOJHO ONEpPUPOBAaTH IMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOJAXOASIIYI0 (POpMY 3anucu AEHCTBUTEIBHBIX YUCEN JJISl PEIICHUS
IIPAKTUYECKUX 3a7a4 U IIPEICTABICHUS JaHHBIX;

CBOOOJTHO OTEpPUPOBAThH MOHATHEM: APUDMETHUECKUI KOPEHb HATypalbHON
CTEIICHU;

CBOOOJTHO OTIEPUPOBATH MOHATHUEM: CTETICHD C PAIMOHAIBHBIM MTOKa3aTelIeM;

CBOOOJTHO OINEpPUPOBATh MOHATHSAMHU: JorapudM 4Yucia, JECATUYHBIC U
HaTypaJbHBIC JIOTApUDMBIL;

CBOOOJTHO ONEPUPOBATH MOHSATUSIMU: CHUHYC, KOCHHYC, TaHT€HC, KOTAaHTECHC
YUCIIOBOTO apTyMEHTA;

ONEPUPOBATH MOHATUSIMU: APKCUHYC, APKKOCHUHYC W APKTAHT€HC YHUCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJIHO OMEPUPOBATH MOHATUSIMHU: TOXKJAECTBO, YpPaBHEHHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHHUS U YPABHEHUSI-CIIEACTBUS, PABHOCUJIbLHBIE HEPABCHCTBA,;

NPUMEHSTh Pa3IUYHbIE METObl pEIICHUS paIlMOHAIBHBIX H JPOOHO-
pallMOHAJBHBIX YPAaBHECHUM, NPUMEHSATh METOJ HWHTEPBAJIOB JUISl PEIICHUS
HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHITHSIMHU: MHOTOWIEH OT OJHOW IEPEMEHHOM,
MHOTOWIEH C IelbiIMU KOd(DPUIIMEHTaMU, KOPHM MHOTOWICHA, MPUMEHSThH
JIEJICHUE MHOTO4YJICHAa HA MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISL pELLICHUs 3a1a4;

CBOOOJIHO OINEpPUPOBATh TMOHSTUSMU: CHUCTEMa JIMHEWHBIX YpaBHEHUH,
MaTpuld, ONPENEINUTENb MaTpPULbl 2 X2 WU €ro TEOMETPUYECKUU CMBICIH,
MCIOJIb30BaTh CBOMCTBA ONpeAenuTeNnss 2 X 2 1Js BBIUUCICHUS €ro 3HAYEHHS,
MIPUMEHATh ONPEACTUTENIN JJIsl PEUICHHUS CHUCTEMbl JIMHEHMHBIX YpaBHEHUH,
MO/JICJIUPOBATh PEATIbHBIE CUTYAllUH C TTOMOIIBIO CUCTEMBI JIMHEUHBIX YPaBHECHU,
UCCIIE0BATh TOCTPOEHHBIE MOJEIH C IMOMOUIBIO MATpHI] U OINpEeAeIUTENEH,
VHTEPIPETUPOBATH NIOJYUYCHHBIN PE3YIIbTAT;

WCIIOJIb30BaTh CBOMCTBA JEUCTBUU C KOPHAMH [UJIsi TPeoOpa3oBaHUs
BBIPAKCHU,

BBITIOJIHATH MPE0OPA30BaHUS YUCIOBBIX BBIPAKECHUM, COJEPKAUX CTEIICHH C
palMOHAIBHBIM OKA3aTEeJIEM;



UCIIOJIb30BaTh CBOICTBa norapudmon IS npeoOpa3oBaHus
Jorapu(pMUYECKUX BBIPAKECHMUI;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: HPPALMOHAIBHBIE, MMOKa3aTebHbIE U
JorapuMUUYECKre YpaBHEHHUS, HAXOIUTh UX PEIICHUS C TOMOIILI0 PABHOCUIIBHBIX
NePEeX00B WK OCYIIECTBIISA MPOBEPKY KOPHEH;

NPUMEHSTH OCHOBHBIE TPUTOHOMETpHUUECKHE (POPMYIIbI JUIsl MpeoOpa3zoBaHus
TPUTOHOMETPUUECKUX BBIPAKCHHUI;

CBOOOJHO OINEpPUpPOBaTh TMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE,
NPUMEHATh  HeoOXoammble  (HOPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPABHEHUI;

MOJICJIUPOBATh pEAIbHBIE CUTyallMM Ha S3bIKE anreOpbl, COCTaBIAThH
BBIPQXXCHUS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJaud, HCCIEI0BAThH
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireopsi.

DOyHKUMHA U TpapuKu:

CBOOOJTHO OMEpPUPOBAThH MOHATUAMHU: (QYHKIIMS, CIOCOOBI 3a/ilaHus (YHKIIUHU,
B3aMMHO O0OpaTHble (QYHKIUU, KOoMMO3UIMs GYyHKUUNA, Tpaduk QyHKIUH,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB (PyHKITHI;

CBOOO/IHO ONEpPUPOBATh MOHATUSIMM: OOJIACTh OMNPENCIICHHUS U MHOXECTBO
3HauYeHUN DPYHKIMH, HYJIH QYHKIIUU, TIPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJTHO OMEPUPOBATH TMOHATUSAMHU: UETHbIE U HEYETHBIE (PYHKIUH,
nepuoIndecKkne (PyHKITUN, MPOMEXKYTKH MOHOTOHHOCTH (PYHKITUH, MAKCHMYMBI U
MUHAMYMBI (DYHKITMH, HauOoJbIliee W HaWMEHbIee 3Ha4YeHWe (YHKIUH Ha
MIPOMEKYTKE;

CBOOOJHO OIEpPUPOBATh MOHATHAMU: CTCTICHHAs] (DYHKIHS C HATypaJbHBIM U
IeJIBIM TIOKa3aTesieM, TpaguK CTENeHHOW (YHKIMHA C HATypalbHBIM W IICIIBIM
nokasaresieM, rpauk KOpHsS N-Oi CTENeHH Kak (yHKIHMH OOpaTHOW CTENeHH C
HATypaJbHBIM MOKa3aTeJIeM;

OTepUpOBaTh TOHSATUSMU: JIMHEHHAs, KBaJpaTU4yHAs U JAPOOHO-TUHEHHas
(GyHKIUU, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEAOBAHHUE U MOCTPOCHUE UX TPAdUKOB;

CBOOOJTHO OIEPUPOBATHh TMOHATUSIMH: TIOKa3aTelibHas W JiorapudmMuueckas
GbyHKIUHA, UX CBOWCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA JJIs PEIICHUS
YPaBHEHHUI;

CBOOOJTHO OINEPUPOBATH TOHATUSIMH: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
oTpesieNieHue TPUTOHOMETPUUECKUX (YHKIUI YNCIOBOTO apTyMEHTa,;

UCTIONB30BaTh TpaguKkd (QYHKOMA A7 HCCIEAOBAaHUS TPOIECCOB |
3aBHCHMOCTEH TIpU pelIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEAMETOB U peaTbHON
JKU3HHM, BBIpAXXaTh (OPMYJIaMH 3aBUCHMOCTH MEKy BEIMYNHAMU;

Hauajia MaTeMaTH4eCKOro aHAIMu3a:

CBOOOIHO OMEPHPOBATh MOHATHAMH: apupMETHUEeCKass U TeoMEeTpuyecKas
nporpeccusi, 0eCKOHEYHO yOBIBArOIasi reOMEeTpUIecKasi MPOTrpeccus, TMHEHHBIA U
HKCIIOHEHITUATILHBIN POCT, (OpMyIa CIOKHBIX MPOIIEHTOB, UMETh MPECTaBICHUE
O KOHCTaHTE;

WCIIOJIb30BaTh MPOTPECCUU [IJIST PEIICHUS pealbHBIX 3a7ad MPUKIATHOTO
XapaKkTepa;



CBOOOTHO OTIEPUPOBATH MOHATUSIMHU: TIOCICIOBATEIHFHOCTD, CIIOCOOBI 3aaHMs
MOCJIEIOBATEIBLHOCTEH, MOHOTOHHBIE M OTpPaHUYEHHBIE TOCIEAOBATEIbHOCTH,
MOHUMAaTh OCHOBBI 3apOXKIACHUS MAaTEMaTHUYECKOro aHallu3a KakK aHajiu3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OTNIEPUPOBATH MOHATUSIMH: HEMPEPHIBHBIC (PYHKIIUU, TOUKH pa3phbiBa
rpaduka GyHKIIMH, aCUMIITOTHI Tpadrika QyHKIINH;

CBOOOJTHO OIEpUpOBaTh MOHSATHEM: (DYHKIIUS, HEMpEpbIBHAs Ha OTPE3KE,
MIPUMEHSTH CBOMCTBA HETIPEPHIBHBIX (DYHKITUH TSI PEIICHUS 3a]1a4;

CBOOOJHO OIEpUPOBATh TOHATHUSMHU: TIepBasi M BTOpas TPOW3BOJIHBIC
dbyHKIIMM, KacaTenbHas K TpaduKy QyHKIIIH,

BEIYHCIIATh MPOU3BOIHBIE CYMMBI, MPOU3BEICHUS, YACTHOTO M KOMIIO3HUITUU
IBYX (DYHKITMH, 3HATH TPOU3BOIHBIC MIIEMEHTAPHBIX (DYHKITHI;

WCITOJIB30BAaTh TEOMETPUYECCKUN M (PU3MUYECKHH CMBICT MPOU3BOTHON JIJIst
penieHus 3aaa4.

MHo:xecTBa M JIOTHKA:

CBOOOJTHO  OMEpUPOBATh  MMOHSATUSMU: MHOXKECTBO,  OIEpalluud  HaJ
MHOKECTBaAMU;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapaT JJis OMMCaHUs peabHbIX
MPOLIECCOB U SIBJIICHUM, IPU PEUICHUU 3a]1a4 U3 APYTUX YUEOHBIX MPEIMETOB;

CBOOOJTHO OIEpPUPOBATH TOHATHSMHU: OIpPENeNICHuEe, TEOpeMa, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTHYECKOTO O0BEKTA, TOKA3aTEIbCTBO, PABHOCHUIILHBIC
ypaBHEHUS U HEPABCHCTBA.

K kxoniy oOydenus B 11 kjacce oOy4aromuiicss MOJYYUT CIEAYIOIIUE
MpeAMETHbIE PEe3ybTaThl MO OTIEJIbHBIM TeMaM paboueil MporpamMmbl y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTrO aHaTU3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJTHO OMEPUPOBATH TMOHATUSMU: HATypallbHOE M I1IE€JI0€ YHUCIIO,
MHOJKECTBA HATYPAJIBHBIX M LEIBIX YUCEI, UCIOJIb30BaTh IPU3HAKU JECITUMOCTH
uenbix yucen, HOJ u HOK HaTtypanbHBIX unceln AJisl peleHus 3a1ad, NpUMEHSTh
anroput™m EBkinna;

CBOOOJTHO OIEPUPOBATH TMOHATHEM OCTaTKa IO MOJIYJI0, 3alUChIBaTh
HATypaJIbHbIE YUCJIA B PA3JIMYHBIX TO3UIMOHHBIX CUCTEMAX CUHUCIICHUS,

CBOOOJIHO OMNEPUPOBATh MOHSATUAMH: KOMILIEKCHOE YHCIO U MHOKECTBO
KOMIUIEKCHBIX YHCEJI, MPEJCTaBIIATh KOMILJIEKCHBIE UYMCIIa B alreOpandyeckoud u
TPUTOHOMETPUUECKON (Popme, BHITIOMHATH apu(hMETHUECKUE ONEepaIlii ¢ HUMH U
n300pakaTh Ha KOOPJUHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJTHO ONEPHPOBATH MOHATUSMU: HUPPAIMOHAIBHBIC, MMOKa3aTeIbHBIC U
jJorapuMUUYECKHe HEpPaBEHCTBA, HAXOJUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCUJIBHBIX [IEPEXO/IOB;

OCYIIECTBJISATH OTOOpP KOpHEH TpU PEUIEHUH TPUTOHOMETPHUUECKOTO
YPaBHEHUS;



cBOOOHO OMNEpUPOBATH TMOHATHEM TPUTOHOMETPHUUECKOE HEPaBEHCTBO,
OPUMEHATh  HeoOXoaumble  (HOPMYJNBI  JUJIl  pPEIICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OINEPUPOBATH MOHATUSAMH: CUCTEMa U COBOKYIHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH pAallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3aTEIbHbBIX U
jorapuMUYECKUX YPAaBHEHHUI U HEPABEHCTB;

pemarhb paluMOHAJIbHBIE, MppALMOHAJIBHEIE, MOKa3aTelIbHbIE,
jgorapuMuyeckue ¥ TPUTOHOMETPUYECKHWE YpaBHEHHS] U  HEPaBEHCTBA,
CoZieprKalle MOYJIM U IIapaMeTphl;

IPUMEHATH TpaduyecKue METOABI AJiSl PEUIeHHs] YpaBHEHUN U HEPaBEHCTB, a
TaKXKe 3aJ1a4d ¢ IapaMeTpaMy;

MOJICTIUPOBATh pEAIbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTaBIAThH
BBIPDAQKECHHUS, YPAaBHEHHUS, HEPABEHCTBA U HMX CHCTEMBbI MO YCIOBUIO 33/1ayH,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENIM C HCIIOJIb30BAHWEM ammaparta anreopsl,
MHTEPIIPETUPOBATH MMOTYUYCHHBIN pE3yJIbTaT.

DOyHKUMHA U TpapuKu:

CTpOUTh TpaduKud KOMMO3ZULIKUU (YHKIHH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UIUU JIBYX (YHKIIMIA;

CTPOUTb TIE€OMETPUYECKHE O00pa3bl ypaBHEHWH U  HEPAaBEHCTB Ha
KOOPJUHATHOM TNIOCKOCTH;

CBOOOJHO  OMNEpUPOBaTh MOHATHAMHU: TpapUKH TPUTOHOMETPUUYECKHUX
byHKIM;

OpUMEHATh (YHKUMHA JUIsI MOJEIUPOBAHUS U HCCIENOBAHUS pealbHBIX
ITPOLIECCOB.

Hauvana MaTeMaTH4eCcKOro aHajamsa:

UCIOJIb30BaTh MPOU3BOAHYIO JJIsl HCCIEAOBaHUS (YHKIIMU HA MOHOTOHHOCTb
Y DKCTPEMYMBI;

HAXOJIUTh HAUOOJbIIIEE U HAUMEHbIIIee 3HAUCHHs (PYHKITMU HETPEPHIBHOW Ha
OTpE3KE;

MCIIOJIb30BaTh MPOU3BOJHYIO [JISi HAXOXKICHUS HAWJIY4Illero pEIICHHS B
NPUKIAIHBIX, B TOM YHUCJIE€ COLMAJIbHO-3KOHOMHYECKHX, 3ajadax, s
OTpENENICHUs] CKOPOCTH W YCKOpPEHHUsS Mpolecca, 3aJaHHOro (QopMyJol WiH
rpaukom;

CBOOOJHO  ONEpPUPOBATH TMOHATUAMM: TEPBOOOpA3Has, OINpeAeIEHHbIN
WHTErpajl, HaXOAWTh IEPBOOOpA3HBIE AIEMEHTAPHBIX (PYHKIMHA M BBIYUCIATH
uHTerpai no gopmyne Hetotona-Jlelonuna;

HAXOJUTh IJIOLIAAN MIIOCKUX (PUTYp U OOBEMBI TeJl C TOMOIIBIO UHTETPaa;

UMETh TMPEJCTAaBIEHUE O MAaTeMaTHYeCKOM MOJEIIMPOBAHUU Ha NpHUMEpe
coctaByieHus T PepeHITNATBHBIX YPaBHEHUN;

pelmaTh NPUKIAIHbIE 33]a4yd, B TOM YHUCJIE COLMAIbHO-DKOHOMUYECKOTO U
(bu3NYECKOTo XapakTepa, CpeICTBAMU MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINIAHUPOBAHUE

10 KJIACC
Ne HaunmenoBanue pa3znenoB u tem KonmuecTBo yacos DIEeKTPOHHBIE
/11 MpOrpaMMbI Bcero | Kontpoub- | [Ipaktuueckue (mudpoBkIc)
HBIE paboThI o0Opa3oBaTebHbIC
pa6OTI)I pecypcesl
1 MHO0keCTBO IeHCTBUTEILHEIX 24 1
gricell. MHOTOYJICHBI.
PanmonansHbIe ypaBHEHUS U
HepaBeHCcTBa. CHCTEMBbI TUHEHHBIX
YpaBHEHUN
2 Oyukuuu u rpaduku. CreneHHas 12 1
(YHKIHUS C IETBIM ITOKa3aTelleM
3 | Apudmernyecknii KOpeHb n-ou 15 1
crenenu. MppanuonansHbie
YpaBHCHHUS
4 | Iloka3zarenbHas GyHKIHS. 10 1
IlokaszaTenbHbIe ypaBHEHUS
5 | Jlorapupmuueckas pyHKIHUS. 18 1
Jlorapudmuueckue ypaBHeHHUs
6 | Tpuronomerpuyeckue BbIpaKEHUS 22 1
Y ypaBHEHUS
7 [TocnenoBarenbHOCTH U 10 1
IPOTPECcCUu
8 | HempepbiBHBIE (DyHKIMH. 20 1
[TpousBogHas
9 | IloBTOpenue, o0oOIICHHE, 5 2
CUCTEeMaTU3als 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 136 10 0
ITPOTPAMME
11 KJIACC
Ne | HaumeHoBaHue pa3fenoB U TeM KommuecTBo yacos DIIEKTPOHHBIE
/11 MPOTPaMMBI Bcero | Kontposbabie | [IpakTrueckue (g poBeIe)
paboThI paboTsl o0OpasoBarenbHbIE
pecypcsl
1 UccnenoBanmne GyHKINMA € 22 1




MOMOIIBIO TPOU3BOTHOM

ITepBooOpazHas 1 HHTETpaj

12

I'papukn TPUrOHOMETPUUECKUX
GbyHKIHH.
Tpuronomerpuueckue
HEpPaBEHCTBA

14

HppanuonanbHeie,
MOKa3aTebHbIC U
norapugmMuuecKue
HEpaBEHCTBA

24

KomirekcHble unciia

10

(o]

HarypanbHble u niensle yucia

10

[

Cucrembl palluoOHaIbHBIX,
UppaIMOHATEHBIX
MOKAa3aTeIbHBIX U
JOrapuhMHUUECKUX YPaBHCHHUI

12

3aayu ¢ napaMeTpamu

16

[ToBTOpEeHME, 0000IICHNE,
CHCTEeMaTH3alus 3HaHUI

16

OBIIEE KOJIMYECTBO YACOB
[10 [IPOTPAMME

136

10

IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

Tema ypoka

KonunuectBo yacoB

Bcero

KoHnTponbHbIe
paboThI

[IpaxTrueckue
paboTsl

Jara
W3y4YEeHUs

ONEeKTPOHHBIE
¢ poBsIe
oOpasoBarebHbIe

pecypcsl

MHO03k€ecTBO, Onepaluy Hal
MHOKECTBAMHU U UX
CBOMCTBA

Junarpammsl Dlinepa-BeHHa

HpI/IMeHCHI/Ie TCOPCTUKO-
MHOXCCTBCHHOI'O aIirapara
AJI pCHICHUS 3aaa4

PanuonansHBIC UKCA.
OOBIKHOBEHHEIE U
JeCSITUUHBIE TpOoOH,
MPOLIEHTHI, 0ECKOHEYHBIE
TIEPUOTMYECKHIE TPOOH

PannonanpHbIE YKCIa.
OOBIKHOBEHHEIE U
JECATHYHBIE TPOOH,
MIPOIICHTHI, OECKOHEYHBIC
NepuoIMYeCcKre IpooH

[Tpumenenue apobeit u
IPOILIEHTOB JUISl PELLICHUS
MPUKJIAAHBIX 3aaa4




[Ipumenenue npobdeit u
[IPOLEHTOB IS pELICHUS
NPUKJIA/IHBIX 37189

JlelicTBUTENbHBIEC YHCIIA.
PanmonansHbie U
MppALMOHAIILHBIE YHCIIa

Apudmernueckue
OTiepaluu ¢
JICHCTBUTEIILHBIMU YHCITAMU

10

Moaynb AEHCTBUTENBHOIO
YHclIa U €ro CBOMCTBA

11

[TpuOnmxEnnbIE
BBIYMCIICHHUS, IIPaBUJIa
OKpYTJICHUS, IPUKUIKA U
OIICHKA pe3ysbTaTa
BBIYHCIICHUH

12

OCHOBHBIE METOIBI
petieHus UeabIX U APOOHO-
palMOHATILHBIX YPaBHCHUN
Y HEPABCHCTB

13

OCHOBHBIE METOIBI
peuieHus ueablX U APOOHO-
palMOHATIBLHBIX YPAaBHCHUN
Y HEPABCHCTB

14

OcHOBHBIE METO/IbI
peLeHHs LeNbIX U IpoOHO-
palMOHAIBHBIX YPAaBHEHUMN
Y HEPAaBEHCTB

15

MHorouieHsl 0T OJHON
nepeMeHHou. Jlenenue
MHOTOWIEHA HA MHOTOUJIEH
¢ ocratkoM. Teopema besy

16

MHOTOYJICHBI C eITBIMH
koddpunmentamu. Teopema
Buera

17

Pemenue cucrem JIMHENHBIX
ypaBHEHUU

18

Pewienue cucrem JIMHENHBIX
ypaBHEHUH

19

Martpuna cuctemMsl
JIMHENHBIX YPABHEHUM.
Onpenenurens MaTpULb]
2x2, ero reoMeTpu4eCcKui
CMBICJI U CBOWCTBA,
BBIYNCIICHHE €T0 3HAYEHUS

20

Onpenenurens MaTpULbl
2x2, ero reoMeTpu4eCcKui
CMBICJI U CBOWCTBA,
BBIYNCIICHHE €T0 3HAYCHUS

21

[Ipumenenue onpenenuTens
JUISL PELLIEHUs CUCTEMBI
JIMHENHBIX YPABHEHUN




22

Pemienue npukiiaaHbix
3a/1a4 C OMOILBIO CUCTEMBI
JIMHEWHBIX YpaBHEHUMN

23

Pemenne npukitaHbIx
3aJa4 ¢ IOMOIIBIO CUCTEMBI
JIMHEHHBIX YPABHEHUN

24

KoHnTtposbHas padora:
"PanrionanbHble ypaBHEHUS
1 HepaBeHCTBA. CHCTEMBI
JMHENHBIX YpaBHEHUN"

25

DyHKIMS, CITOCOOBI
3amanus QyHKIUH.
B3aumno oOpaTHbIe
¢dbynkun. KoMmosuius

byHKIMHA

26

['padux GpyHKINH.
DJleMeHTapHbIe
npeoOpa3oBanus rpaguKoB

byHKIMI

27

O6nacth onpeneneHus u
MHOYECTBO 3HAUCHHH
¢ynkunu. Hynmu pyaknmm.
[TpomexyTkH 3HAK
IIOCTOsSIHCTBA

28

YETHbIE U HEYETHBIE
¢yukuun. [lepuoauueckue
bynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIHH

29

MaxkcuMyMBbl 1 MUHUMYMBI
¢ynkuuu. Haubonbiee u
HaMMEHbIIIee 3HAYCHUE
(GYHKLHMU Ha TPOMEKYTKE

30

JInnelinas, kBagpaTuyHas U
JNpoOHO-THHENHas! PYHKINH

31

DeMeHTapHOe
UCCIJIEJOBAaHNE U
MOCTPOEHUE TpauKOB ITUX

byHKIMI

32

DeMeHTapHOe
UCCJIEI0BAHUE U
MOCTpOEHNE TPaPUKOB ITHX

byHKIMI

33

CrerneHn ¢ [elabM
nokazareneM. bunom
HeroTouna

34

CrerneHn ¢ LETBIM
nokaszareiieM. bunom
Hrrotona

35

CrenenHast GQyHKIMS C
HaTYpaJIbHBIM U LEJIBIM
nokasaresnem. E€ cBolicTBa
u rpaduk




36

Kontposbnas padoTa:
"Crenennas ¢pynkuus. Eé
cBolcTBa U rpaduk"”

37

Apudmerndeckuii KOpeHb
HaTypaJIbHOM CTETIEHH U €T0
CBOMCTBA

38

Apudmerndeckuii KOpeHb
HaTypaJIbHOM CTEIIEHU U €T0
CBOMCTBA

39

[IpeoOpazoBanus YUCIOBBIX
BBIPXKEHUH, COJIEPKAIUX
CTCTICHH U KOPHH

40

[IpeoOpazoBaHus YHCITOBBIX
BBIPAXKEHHUM, COJIEPHKALIUX
CTEIECHU U KOPHU

41

[IpeoOpazoBanus YUCIOBBIX
BBIPKEHUH, COJIEpIKAIIUX
CTCIICHU U KOPpHU

42

HppaunonanbHbie
ypaBHeHUs. OCHOBHBIE
METO/bl PELICHUS
UPpaLMOHATIbHBIX
ypaBHEHUH

43

HppaunonanbHbie
ypaBHeHUs. OCHOBHbIE
METO/bl PELICHUS
UPpaLMOHATIbHBIX
ypaBHEHUH

44

HppauroHanbHbie
ypaBHeHHs. OCHOBHBIE
METO/BbI PEIICHUS
UPpALMOHAIBHBIX
ypaBHEHUU

45

PaBHOCHIIBHBIE TIEPEXOABI B
peLIEeHNN UPPALMOHAIIBHBIX
yYpaBHEHUU

46

PaBHOCHIBHEBIE epexoanl B
pPELIEHUU UPPALMOHATBHBIX
ypaBHEHUU

47

PaBHOCHIIBHBIE TIEPEXOMBI B
PELIEHNN UPPANOHAIBHBIX
ypaBHEHUN

48

PaBHOCHIBHEBIE nepexoanl B
pPELIEHUH UPPALTMOHATBHBIX
ypaBHEHUU

49

CgoiicTBa u rpaduk KOpHA
N-oii cTeneHu Kak QyHKIUU
0o0paTHOH CTeNeHu ¢
HATYpaJIbHBIM ITOKA3aTeIIeM

50

CaoiicTBa U rpaduK KOpHS
N-0#f cTeneHu Kak (pyHKIHH
00paTHOM CTENEHU C




HaTypaJbHBIM ITOKa3aTCJICM

o1

KonrpomnsHas padora:
"CoiicTBa u TpaduK KOpHS
N-0¥ CTEIECHHU.
UppanmonansHbie
ypaBHeHHUd"

52

CreneHs ¢ paliMOHaIbHBIM
IOKa3aTeJIEM U €€ CBOMCTBA

53

CreneHs ¢ paliMoOHaIbHBIM
IOKa3aTeJIEM U €€ CBOMCTBA

54

CreneHs ¢ paliMoOHaIbHBIM
IOKa3aTeJIEM U €€ CBOMCTBA

55

[TokazatenbHast GYHKIHS,
e€ cBoiicTBa U rpadukx

56

Hcnons3oBanue rpaduka
GYHKIUY IS peIeHUs
ypaBHEHUH

57

Hcnonb3oBanue rpapuka
(GYHKIMM JUIs] peLIeHUs
ypaBHEHUH

58

IToka3aTenbHbIE ypaBHEHUS.
OcHOBHBIE METO/BI
pelIeHUs [T0Ka3aTeIbHbIX
ypaBHEHUH

59

IToka3aTenbHbIE ypaBHEHUS.
OcHOBHBIE METO/BI
pelIeHUs [T0Ka3aTeIbHbIX
ypaBHEHUH

60

IToka3aTenbHbIE ypaBHEHUS.
OcHOBHBIE METOBI
pelIeHHs [T0Ka3aTeIbHbIX
yYpaBHEHUU

61

KonTponbhas pabota:
"Tloka3arenbHas QyHKIMA.
[Toxa3arenbHbIE
ypaBHeHHus"

62

Jlorapudm yucna.
CgoiicTBa norapudma

63

Jlorapudm yucna.
CaoiicTBa norapudma

64

Jlorapugm ymcna.
CaoiicTBa norapupma

65

JlecaTUYHBIE U
HaTypaJbHBIE JIOTApU(PMBI

66

JlecaTUYHBIE U
HaTypaJbHBIE JIOTApU(PMBI

67

[TpeoGpa3zoBanue
BBIPAXKEHUM, COJIEPHKAITUX
Jorapupmbl

68

[Tpeobpa3zoBanue
BBIpa)KEHUI, Co/lepKaIuX
Jorapu@msl




69

[IpeobOpazoBanue
BBIPAXKEHHUI, COJIEPHKALIUX
JorapuhMbl

70

Jlorapudmmueckas
byHKIMs, €€ CBOWCTBA U

rpaduk

71

Jlorapugpmuueckas
¢byHkuus, e€ cCBOHCTBA U

rpaduk

72

Hcnons3oBanue rpaduka
GYHKIMY 1S peIeHUs
ypaBHEHUI

73

Hcnons3oBanue rpaduka
(byHKUIMU 1715 pelIeHust
ypaBHEHUH

74

Jlorapudmuueckue
ypaBHeHUs. OCHOBHbBIE
MCTOJbI pCUHICHUA
JorapupMUUEcKux
ypaBHEHUH

75

Jlorapudmuueckue
ypaBHeHUs. OCHOBHbIE
METO/bl PELICHUS
norapuGpMUIEeCKUX
ypaBHEHUH

76

Jlorapudmuueckue
ypaBHeHUsA. OCHOBHbIE
METO/bl PELICHUS
TorapuMUIECKUX
ypaBHEHUH

77

PaBHOCHIIBHBIE TIEPEXO/IBI B
peleHnn
Jorapu(pMUUECKUX
yYpaBHEHUH

78

PaBHOCHIIBHBIE TIEpEXO/IBI B
peleHnn
JorapupMUUECKUX
yYpaBHEHUU

79

KonTponbhas pabota:
"Jlorapudmuyeckast
byHKIHS.
Jlorapugmuueckue
ypaBHeHuUs"

80

CuHyc, KOCUHYC, TAHT€HC U
KOTaHT€HC YHUCIIOBOTO
apryMeHTa

81

CuHyc, KOCUHYC, TAHT€HC U
KOTaHT'€HC YHCIIOBOIO
aprymeHra

82

ApKcuHyC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOTO
apryMeHTa




83

ApKCHHYC, apKKOCUHYC U
ApPKTAaHT€HC YHCIIOBOTO
aprymeHra

84

Tpuronomerpuueckas
OKPYKHOCTB, OIIPENIEICHHUE
TPUTOHOMETPUYECKUX
(GyHKLUI YUCIOBOTO
aprymMeHra

85

Tpuronomerpudeckast
OKPYXHOCTb, OIIpEIeJIeHHE
TPUTOHOMETPUIECKUX
(GyHKUINH YUCIOBOTO
aprymMeHTa

86

OCHOBHEBIE
TPUTOHOMETPHUYCCKHE

dopMyIibl

87

OCHOBHEBIE
TPUTOHOMETPUUECKHUE

dbopMyIbl

88

OCHOBHBIE
TPUTOHOMETPHYCCKHE

dopMyIibl

89

OCHOBHBIE
TPUTOHOMETPUUECKHUE

dbopMyIbl

90

[IpeoOpazoBanue
TPUTOHOMETPHUICCKHIX
BBIPKEHUMN

91

[TpeoOpa3oBanue
TPUTOHOMETPUUYECKHX
BBIPAKCHUIN

92

[TpeoGpa3oBanue
TPUTOHOMETPUUECKUX
BBIPAKECHUI

93

[TpeoOpa3zoBanue
TPUTOHOMETPUUYECKHX
BBIPAKECHUI

94

Pemenue
TPUTOHOMETPUYECKUX
yYpaBHEHUH

95

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUU

96

Pewenne
TPUTOHOMETPUYECKUX
ypaBHEHUN

97

Pewenne
TPUTOHOMETPUYECKUX
ypaBHEHUN

98

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUU




99

Pemenue
TPUTOHOMETPUUECKUX
ypaBHEHUH

100

Pemenue
TPUTOHOMETPUUECKUX
ypaBHEHUU

101

KonTponbhas pabota:
"TpUuroHomMeTpruyeCcKue
BBIPAXCHUS U
TPUTOHOMETPUUECKHE
ypaBHEHUS"

102

ITocaenoBaTeIbHOCTH,
CIoCcoOBI 3aJaHuUs
MMOCJIEIOBATEILHOCTEIA.
MeTtoa MaTeMaTUUECKOH
WHIYKIAH

103

MOHOTOHHBIE U
OTpaHUYECHHBIE
MMOCJICIOBATEILHOCTH.
Hcropus ananusa
OECKOHEYHO MAaJIbIX

104

Apudmernueckas
nporpeccust

105

I'eomeTpuueckas
porpeccust

106

beckoneuno yObiBaroras
reoMeTpuyecKas
IpOrpeccust

107

CyMMa 0eCKOHEYHO
yOBIBaroIIeH
r€OMETPUYECKOMN
IPOTPECCUU

108

JImHeHbIN U
AKCIIOHEHUIMAJIBHBIN POCT.
Yucno e. Popmyna
CJIO’KHBIX IPOLIEHTOB

109

JImHeHbIN U
AKCIIOHEHLIMAJIBHBIN POCT.
Yucno e. Dopmyna
CJIO’KHBIX IPOLIEHTOB

110

Hcnonp3oBanne
MPOTPECCUU JIsl PEIICHUS
peaJ'II)HBIX 3a1a4
MPUKJIIAHOTO XapakTepa

111

KonTponbhas pabota:
"ITocnenoBaTeILHOCTH U
nporpeccun’

112

HemnpepbiBHbIEe QYHKITUN U
UX CBOMCTBa

113

Touka pa3psIBa.
AcuMnToTH rpaduKoB

byHKIMMA




114

CgoiicTBa GHyHKIIHNA
HENPEPBIBHBIX HA OTPE3KE

115

CgoiicTBa GHyHKIIHHA
HENPEPBIBHBIX HA OTPE3KE

116

Meto MHTEpBaIOB AJIst
pElIeHUs] HEPABEHCTB

117

Meton uHTEpBANOB I
pELICHUs] HEPABEHCTB

118

Meto MHTEpBaAIOB AJIst
pElIeHUs] HEPABEHCTB

119

[IprumeHeHue CBOMCTB
HENPEPBIBHBIX (PYHKIINH
JUIsI pelIeHus 3a1a4

120

[IprumeHeHue CBOMCTB
HENPEPBIBHBIX (PYHKIINH
JUISL pEIIeHUs 337124

121

IlepBas u BTOpas
IPOM3BOJIHbIE (PYHKLIUU

122

Ornpenenenue,
T€OMETPUUYECKHI CMBICTT
MIPOU3BOJHOMN

123

Omnpenenenue, GpuznyecKuit
CMBICJI TPOU3BOIHOM

124

VYpaBHEHHUE KacaTeIbHOU K
rpaduky QyHKIHH

125

VYpaBHEHHUE KacaTeIbHOU K
rpaduky QyHKIHH

126

IIpousBoaHbIe
AJIEMEHTApHbBIX (PYHKUIMH

127

IIpousBoaHbIE
3JIEMEHTAPHBIX (PYHKIMH

128

IIpou3BogHast CyMMBI,
IIPOU3BENIEHUS, YACTHOTO U
KOMIO3UIMHN (QYHKIIMH

129

[TponsBogHast CymMBl,
IIPOU3BE/IEHUS, YACTHOTO U
KOMITO3UIIUH (PYHKITHI

130

IIpou3BogHast CyMMBI,
IIPOU3BENIEHUS, YaCTHOTO U
KOMIO3UIMHU (PYHKIIMH

131

KonrpomnsHas padora:
"[IponsBogHas"

132

[ToBTOpenwue, 06001IIEHNE,
CUCTEeMaTH3aIHs 3HAHWI:
"VpaBHenus"

133

[ToBTOpenwue, 0600IIEHNE,
CHCTeMaTH3allysl 3HAHMIA:
"®yHkun"

134

Ntorosas KOHTpoOJIbHAS
pabota

135

Ntoroas KOHTpOJIbHAS




pabora

136

[ToBTOpenwue, 06001IIeHNE,
cucTeMaTu3anus 3HaHUI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOITPAMME

136

10

11 KJIACC

/o

Tema ypoka

KomngecTBo yacos

Bcero

KoHntposbnsie
paboThI

[IpakTrueckue
paboThl

[ara
U3y4YeHU
s

DIIEKTPOHHBIE
(ppoBbIE
oOpa3oBarenbH
BIE PECYPCHI

[IpumeneHnue npou3BOIHON
K UCCIIEIOBAHUIO (DYHKITUI
HA MOHOTOHHOCTb U
IKCTPEMYMBI

[TpuMeHeHre TPOU3BOTHOM
K UCCIICIOBAHUIO ()YHKITUI
Ha MOHOTOHHOCTH U
OKCTPEMYMBI

[TpuMeHeHre TPOU3BOIHOM
K UCCIICIOBAHUIO ()YHKITUIT
Ha MOHOTOHHOCTH U
OKCTPEMYMBI

[TprMeHeHre TPOU3BOIHOM
K UCCIICIOBAHUIO ()YHKITUIT
Ha MOHOTOHHOCTH U
OKCTPEMYMBI

[IpumeHeHne Mpou3BOAHOM
K MCCIIEIOBAaHUIO (PYHKITUI
Ha MOHOTOHHOCTh U
OKCTPEMYMBI

IIpuMeHeHne Mpou3BOIHON
K UCCIIEIOBaHMIO (DYHKITHIA
Ha MOHOTOHHOCTb U
HKCTPEMYMBI

Haxoxnenne HanOoOJIbIIEro
Y HAUMEHBILIETO 3HAYCHUS
HenpepbrIBHON (QYHKIIUU HA
OTpE3Ke

Haxoxxnenne HanOoJIbIIEro
Y HAaUMEHBILIETO 3HAYCHHS
HenpepbrIBHON (YHKIIUU HA
OTpE3KE

Haxoxxnenne HanOoJIbIIEro
Y HaUMEHBILIETO 3HAYCHHS
HenpepbrIBHON (YHKIIUU HA
OTpE3KE

10

Haxoxnenne HanOoJIbIIEro
Y HAaUMEHDIIIETO 3HAYEHUS
HenpepbrIBHON (YHKIIUU HA




OTpe3Ke

11

Haxoxnenne HanOosbIIero
Y HaMEHBILIETO 3HAYCHHS
HENpPEepbIBHON (PYHKIUU HA
OTpe3Ke

12

Haxosxnenre HanOoIbIIero
Y HaUMEHBIIIEr0 3HAYECHHMS
HETPEepbIBHON (PYHKIUU HA
OTpe3Ke

13

IIpuMeHeHne Mpou3BOIHON
JUI HAXOXKJICHUS
HAWIy4IlIEero peueHus B
IPUKJIAJHBIX 33/1a4ax

14

IIpuMeHeHne Mpou3BOIHON
JUI HAXOXKJICHUS
HAWIY4IlIero peueHus B
IPUKJIAJHBIX 331a4ax

15

IIpumeHeHne
HPOU3BOAHON ISt
OTIpeNIeIeHUs] CKOPOCTH U
YCKOpEHHs Tpolecca,
3aJJaHHOTO (POPMYIION HITH
rpagukoM

16

IIpumeHeHne
HPOU3BOAHON IS
OIIpEIeTICHNsI CKOPOCTHU U
YCKOpEHHs Tpoliecca,
3aJaHHOTO (POPMYIION HITH
rpaduKom

17

Komnozunus GyHKImii

18

Komnosunus pyHkumii

19

Komnozunus GyHKImii

20

['eomeTpuueckue o0pasbl
YpaBHEHUH Ha
KOOPJAWHATHOM IIOCKOCTH

N

21

['eomerpuueckue oOpassl
YpaBHEHUH Ha
KOOPJAMHATHOM IIJIOCKOCTH

22

KonTponbhas pabota:
"UccnenoBanue GpyHKIMNA ¢
MTOMONIBIO TPOU3BOTHON"

23

ITepBooOpasHasi, OCHOBHOE
CBOMCTBO NEPBOOOPA3HBIX

24

[TepBooOpazubie
AIIEMEHTAPHBIX (PYHKIIHA.
[IpaBuina HaXOXKICHUS
epBOOOPA3HBIX

25

[TepBooOpazubie
AIIEMEHTAPHBIX (PYHKIIHA.
[IpaBuna HaXOXKICHUS
epBOOOPA3HBIX

26

WNurerparn.




I'eomeTpuyeckuii CMbICT
WHTErpaja

27

Brrancnenue
ONpeIeIEHHOTO UHTErpaja
o ¢popmyne HproToHa-
JleiiOnuna

28

Brrancnenue
ONpeIeIEHHOTO UHTErpaja
o ¢opmyne HproroHa-
JleiiOnuna

29

[IpumeHneHue uHTErpaa
JUTST HAXOXKICHUS
ioniaied iockux Guryp

30

IIpumeneHune nHTErpaa
JUI HAXOKJeHUs1 00bEMOB
TCOMECTPHUICCKUX TCJI

31

[Tpumeps! pereHuit
QG epeHIaIbHbIX
ypaBHEHUU

32

IIpumepsl pereHuin
nuddepeHIaTbHBIX
ypaBHEHUU

33

Marematnueckoe
MOJICIIMPOBAHHUE PEATTbHBIX
MIPOIIECCOB C TTOMOIIBIO
nuddepeHIaTbHBIX
ypaBHEHUH

34

KonTponbhas pabora:
"I[TepBooOpa3Has u
uHTerpan”

35

Tpuronomerpuueckue
(byHKLMH, UX CBOICTBA U
rpaduku

36

Tpuronomerpuueckue
(GyHKIIMH, UX CBOWCTBA U
rpaduku

37

Tpuronomerpuueckue
(byHKLMH, X CBOICTBA U
rpaduku

38

Tpuronomerpuueckue
(GyHKIIMH, UX CBOWCTBA U
rpaduxu

39

Tpuronomerpuueckue
(byHKLIUH, UX CBOICTBA U
rpaduku

40

OTt60p KOpHEI
TPUTOHOMETPUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUECKOMN
OKPYXHOCTH

41

OT160p KOpHEH
TPUTOHOMETPUUYECKUX




YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPYKHOCTH

42

OTt60p KOpHEH
TPUTOHOMETPUUECKUX
YpPaBHEHUH € MOMOLIBIO
TPUTOHOMETPUYECKOMN
OKPYXHOCTHU

43

Ot60p KOpHEH
TPUTOHOMETPUUYECKHIX
YPaBHEHUH C TTOMOIIBIO
TPUTOHOMETPUYECKON
OKPYKHOCTH

44

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

45

Pemenne
TPUTOHOMETPUUYECKUX
HEPABEHCTB

46

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

47

Pemenne
TPUTOHOMETPUUYECKUX
HEPABEHCTB

48

KonrpomnsHas pabora:
"I'paduku
TPUTOHOMETPUUYECKHX
GyHKIHIA.
Tpuronomerpuyeckue
HepaBeHcTBA"

49

OCHOBHBIE METOIBI
pEIICHHS MTOKa3aTeIbHBIX
HEPABEHCTB

50

OCHOBHBIE METOIBI
pelleHus MOKa3aTeNbHbBIX
HEPABCHCTB

51

OCHOBHBIE METOIBI
pEIICHHS MTOKa3aTeIbHBIX
HEPABEHCTB

52

OCHOBHBIE METOEI
pELIeHUs TOKa3aTeJIbHbIX
HEPaBEHCTB

53

OCHOBHBIE METOJIBI
perreHus
norapuGMUUEeCcKux
HEPABCHCTB

54

OCHOBHBIE METOJIBI
perreHus
norapuGMUIECKux
HEPABCHCTB

55

OCHOBHBIE METOIBI




penIeHus
J0rapuPMHUECKUX
HEpaBEHCTB

56

OCHOBHBIE METO/IBI
peleHus
J0rapuPpMHUECKUX
HEPABCHCTB

S7

OCHOBHBIE METOBI
pCIICHUS UPPAITUOHATBHBIX
HEPABCHCTB

58

OCHOBHBIE METOAbI
peHICHUA UppallMOHAJIbHBIX
HCPaBCHCTB

59

OCHOBHBIE METOBI
pEIICHUS UPPAITUOHATIBHBIX
HEPABCHCTB

60

OCHOBHBIE MCTOBI
PCIICHUA UPpPALMOHATIbHBIX
HCPABCHCTB

61

['padpuueckue meTo b
pelIeHus: UPPAUOHATIBHBIX
ypaBHEHUU

62

['paduueckue MeToabl
peLIeHHs] HPPALIOHAIBHBIX
ypaBHEHUH

63

I'paduueckue MeTo b1
peleHus MoKa3aTelbHbIX
ypaBHEHUH

64

['padpuaeckue meTo b
pElIeHUs] TOKa3aTeNbHbIX
HEPaBEHCTB

65

['padmyeckue MeTOabI
peuenus
norapuGpMUUECKUX
ypaBHEHUU

66

['padmyeckue MeTOIbI
peteHus
norapuGpMUUEecKUX
HEPaBEHCTB

67

['padmyeckue MeTOabI
perieHus
norapuMUIEeCKux
HEPaBEHCTB

68

['padmyeckue MeTObI
PEUIICHUSA TOKAa3aTCIbHBIX U
norapuMUIEeCKux
ypaBHEHUU

69

['padpuaeckue meToabI
pEeIIeHNs TOKa3aTeNbHbIX U
JorapupMUUECKUX
yYpaBHEHUNU

70

['padpuaeckue meTo b1




pELICHUS MTOKAa3aTeNbHBIX U
J0rapuPMHUECKUX
HEpaBEHCTB

71

['paduueckue MeTo b1
pELICHUS MTOKa3aTeIbHBIX U
norapuGMUIEeCKUX
HEpaBEHCTB

72

KonrpomnsHas padora:
"HUppaunroHayibHbIE,
NOKa3aTeIbHbIC U
norapudmuueckue
HepaBeHCTBA"

73

KomruiekcHple uucna.
AnrebOpanueckas u
TPUTOHOMETPHUYECKAS
dbopmbl 3anucu
KOMILICKCHOTO YHCJIa

74

KomnnekcHsie uncia.
AnrebGpanueckas u
TPUTOHOMETPHYCCKAS
(bopMBI 3aHCcH
KOMIUICKCHOT'O YHCJIa

75

Apudmernueckue
OTIepaIuu ¢
KOMILUICKCHBIMHU YUCIIAMH

76

Apudmernueckue
olepaluu ¢
KOMIUIEKCHBIMU YK CIIaMU

77

N3o0paxenue
KOMILJIEKCHBIX YHUCEN Ha
KOOPJAWHATHOM IIOCKOCTH

78

N300paxkeHue
KOMIIJIEKCHBIX YHUCEII HA
KOOPJMHATHOM TIOCKOCTH

79

®opmyna Myaspa. Kopuu
N-0M CTEIIEHHU U3
KOMILJIEKCHOI'O YHCJIa

80

®opmyna Myaspa. Kopuu
N-0i1 CTETIEHU U3
KOMIIJIEKCHOT'O YHCiIa

81

IIpumeHeHne
KOMIUIEKCHBIX YMCEIl IS
pemieHus: GU3NIECKUX U
TEOMETPUUYECKUX 3a7au

82

KonTponbhas pabota:
"KommiekcHbie uncia"

83

HarypanbHble u niensie
quCIIa

84

HatypanbHuble u nenble
quciaa

85

[TpumeHeHne npU3HAKOB
JIETMMOCTH LIEJIBIX YHCEI




86

[IpumeHeHrne npuU3HAKOB
JACIIUMOCTHU L ECIIbIX YHUCECII

87

[IpumeHeHue npU3HAKOB
JEIIMMOCTH LIEJIBbIX YHUCEN:

HOJT u HOK

88

IIpuMeHeHne IPU3HAKOB
JEIIMMOCTH LIEJIBIX YHACEN:
HO/l u HOK

89

[IpumeHeHue npU3HAKOB
JIEIIMMOCTH LIEJIBIX YHUCEN:
OCTaTKH 110 MOJYJIIO

90

IIpuMeHeHne IPU3HAKOB
JEIIMMOCTH LIEJIBIX YHACEN:
OCTATKH 10 MOJYJIO

91

[IpumeHeHue npU3HAKOB
JIETUMOCTH 1I€JIBIX YUCET:
anroput™m EBkimnaa s
peuieHus 3a/1a4 B UEeJIbIX
qrcIax

92

KonTponbhas pabdota:
"Teopus 1eabix ynrcen"

93

Cucrema ¥ COBOKYITHOCTb
ypaBHeHUM. PaBHOCHIIbHBIE
CHUCTEMBI U CUCTEMBI-
CJIEICTBUS

94

Cucrema ¥ COBOKYITHOCTh
ypaBHeHUH. PaBHOCUIIbHBIE
CHUCTEMBI U CUCTEMBI-
CJIEJICTBUS

95

OCHOBHBIE METO/IbI
pELICHUS] CUCTEM U
COBOKYITHOCTEMN
palMOHAIbHBIX YPAaBHEHUN

96

OCHOBHBIE METO/IbI
pelIeHust CUCTEM U
COBOKYITHOCTEMN
HPpALMOHATEHBIX
yYpaBHEHUH

97

OCHOBHBIE METOIBI
pelleHus: CUCTEM U
COBOKYITHOCTEMN
MOKA3aTeNbHBIX YpaBHEHUN

98

OCHOBHBIE METOEI
pELIeHUs] CUCTEM U
COBOKYITHOCTEHN
MOKa3aTeJIbHBIX YPaBHEHUM

99

OCHOBHBIE METOEI
pELIEHUs] CUCTEM U
COBOKYITHOCTEHN
norapuGMUIECKux
ypaBHEHUU

100

OCHOBHBIE METOIBI




pELICHUS] CUCTEM U
COBOKYITHOCTEMN
JorapupMUUEcKUX
ypaBHEHUU

101

[IpumeHeHHe CUCTEM K
PEILICHUIO MAaTEMATHICCKUX
3aj1a4 U 3a/1a4 U3
pa3Iu4YHbIX obJacTen
HAYKHU U peaibHOM JKU3HH,
UHTEpIpeTanus
HOJTYYCHHBIX Pe3yJIbTaTOB

102

IIpumeHeHne cucreM K
PELIECHUI0 MaTEMaTUYECKHUX
3a/1a4 ¥ 3a1a4 U3
pasn4HbIX o0nacTeit
HayKHU U PEAIbHOM KU3HH,
MHTEPIIpETALNS
IIOJIYYEHHBIX PE3YJITATOB

103

[IpumeHneHne HepaBEeHCTB
K PELICHUIO
MaTEeMaTUYECKHX 3a/1a4 1
337249 U3 Pa3ITUIHBIX
obracteil HayKu
pEATbHOM )KU3HH,
UHTEpIIpeTaIus
MOJTYYCHHBIX Pe3yJIbTaTOB

104

KonrpomnbHas pabora:
"CucTeMBbl paliOHAIbHBIX,
UPpalMOHATIBHBIX
NOKa3aTeIbHBIX U
norapuGpMUUEcKUX
ypaBHeHUI"

105

PanyonanbHble ypaBHEHUS
C IapaMeTpaMu

106

PanmonansHbIe
HEpPABEHCTBA C
rapaMeTpamMmu

107

PanmonanbHBIE CUCTEMBI C
rapaMeTpamMmu

108

WppaunonanbHble
ypaBHEHHUS, HEPABEHCTBA C
napameTpamu

109

HppanroHanbHbIE CUCTEMBI
C IapamMeTpaMu

110

ITokasarenbHble
YpaBHEHUsI, HEPABEHCTBA C
napameTpamMu

111

IToxazarenbHbIE CUCTEMBI C
napaMeTpamu

112

Jlorapugmuueckue
YpaBHEHUS, HEPABEHCTBA C
napameTpamu




113

Jlorapudpmuaeckue
CHUCTEMBI C IapamMeTpaMu

114

Tpuronomerpuyeckue
YpaBHEHHUs € TapaMeTpaMHu

115

Tpuronomerpuyeckue
HEPAaBEHCTBA C
napaMeTpamu

116

Tpuronomerpuueckue
CUCTEMBI C ITapaMeTpaMu

117

ITocTpoenue u
UCCIIEJOBAHNE
MaTEeMaTUYECKUX MOJEIIEeH
pEaIbHBIX CUTYyallui C
IIOMOIIBIO YPABHEHUH C
napaMeTpamu

118

[ToctpoeHnue u
HCCIIeN0BaHUE
MaTeMaTH4YeCKUX MOeIIeH
pealbHbIX CUTYyallui C
IIOMOIIBIO CHUCTEM
YpaBHEHU C mapameTpaMu

119

[ToctpoeHnue u
HCCIIeN0BaHUE
MaTeMaTHYeCKUX MOeIIeH
pealbHbIX CUTYyallui C
ITOMOIIBIO CUCTEM
YpaBHEHU C mapameTpaMu

120

KontponbsHas pabora:
"3anaun ¢ napamerpamu’

121

[ToBTOpenwue, 06001IIEHNE,
cUCTeMaTH3aIs 3HAHW:
"VpaBHenus"

122

[ToBTOpenue, 0600IIEHNE,
CHCTeMaTH3allysl 3HAHMIA:
"VpaBuenus"

123

[ToBTOpenwue, 06001IIEHNE,
CHCTEeMaTH3aIus 3HaHUHN
"VpaBaenus. CucTeMbl
ypaBHeHHUI"

124

[ToBTOpenue, 06001IIEHNE,
CUCTEeMAaTH3aIHs 3HAHWI:
"HepaBenctBa"

125

[ToBTOpEeHme, 0600IIEHNE,
CHCTeMaTH3allysl 3HAHMIA:
"HepaBencrna"

126

[ToBTOpenwue, 06001IIEHNE,
CUCTEeMAaTH3aIHs 3HAHW:
"HepaBenctBa"

127

[ToBTOpenwue, 06001IeHNE,
CHCTeMAaTH3aIus 3HaHUH:
"ITponsBoaHas u eé
npuMeHeHune"




128

[ToBTOpEeHme, 0600IIECHNE, 1
cucTeMaTu3aIus 3HaHW:
"[IpousBoHas u €&
npuMeHeHue"

129

[ToBTOpEeHmE, 0000IICHNE, 1
cHCTEeMaTHU3alus 3HaHUMN
"[IpousBoaHas U €&
npuMeHeHue"

130

[ToBTOpEHME, 0000IICHNE, 1
cHCTEeMaTHU3aIus 3HaHUMN:
"UuTerpan u ero
npuMeHeHue"

131

[ToBTOpEeHmE, 0000IICHNE, 1
cHCTEeMaTHU3aIlus 3HaHUMN:
"®yHkun"

132

[ToBTOpenwue, 0600mEeHNE, 1
CHCTEMaTH3aIMs] 3HAHMIA:
"Oyaruun"

133

[ToBTOpEHHE, 0000IICHUE, 1
CHCTEeMaTH3aIus 3HAaHUH
"OyHkuun"

134

Hrorosast KOHTpOIbHASA 1 1
pabora

135

HrtoroBasi KOHTpOIbHAS 1 1
paborta

136

[ToBTOpEHHE, 0000IICHUE, 1
CHCTEMAaTH3aIUs 3HaHUN

OBIIEE KOJIMYECTBO 136 10 0
YACOB I10 [TPOTPAMME

YYEBHO-METOJAUYECKOE OBECIMEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

e AnreOpa u Hauana aHanu3a. 10 knacc. B aByx wactsx. s
o011eo0pa3oBaTeNbHbIX YUpexACHUHN (MpoPpuiIbHbIA ypoBeHb). [loa
penakuueit A.I''MopakoBuua. PekoMeH10BaHO MUHHUCTEPCTBOM
oOpasoBanus u Hayku Poccuiickoit deneparuu.

METOINYECKHUE MATEPHUAJIBI 1JI YYUTEJIA

e AnreOpa u Hauana MmaTemaTudyeckoro ananusa. 10 kimacc. Metoauyeckoe
nocobue s yuutens. (mpoduiibHbIN ypoBeHb) - MopakoBuy AT,
Cemenos I1.B. Mocksa. 2010 r.




IHNPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET https://resh.edu.ru/

https://uchi.ru/



