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IMNOACHUTEJIBHASA 3AIINCKA

VYueOHbiil kypc «Anrebpa W Hadajla MATEMAaTHUYECKOTO aHAIU3a» SIBISETCS
OJIHUM M3 Haubojee 3HAYMMBIX B MIpOorpaMMe CpeaHero oOuiero oOpa3oBaHwUs,
IIOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECHEYMBAET MHCTPYMEHTAJIbHYIO 0azy Juis
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JPYroil CTOPOHBI, (hOpMHUpPYET
JIOTUYECKOE M a0CTPAKTHOE MBILUIEHHE OOY4YaroIIMXCsS Ha YPOBHE, HEOOXOIUMOM
JUTSE OCBOCHUST MH(POPMATHKH, OOIECTBO3HAHUSI, UCTOPHUH, CIIOBECHOCTH U JIPYTUX
JUCUUIUIMH. B pamkax naHHOro ydeOHOro Kypca oOydaromiuecsi OBJIaJ€BAIOT
YHUBEPCAIBHBIM SI3LIKOM COBPEMEHHOW HayKH, KOTOpas (GOpMYIUPYET CBOU
TOCTKEHUS B MaTeMaTHIeCcKoi popme.

VYuebnpIll Kypc anreOpbl W Hadajdl MaTEMaTHYECKOTO aHalin3a 3aKJIaJIbIBacT
OCHOBY [IJIsl YCIICIIHOTO OBJIAJICHUS 3aKOHAMH (PU3WKH, XUMUHU, OWOJIOTHH,
MOHMMAaHUSI OCHOBHBIX TCHJICHIIUN Pa3BUTHS SKOHOMUKH M OOIIECTBEHHOW JKU3HHU,
MO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTUAX, YBEPEHHO HCIIONBH30BaTh MX I JalbHEWIero oOpa3oBaHUus U B
MOBCEHEBHOM KM3HU. B TO ke Bpems oBiajieHue aOCTPaKTHBIMU M JIOTHUECKH
CTPOTUMH KOHCTPYKIMSIMU alreOpbl M MAaTeMaTHYeCKOrOo aHalii3a pa3BUBAET
YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKA3bIBATh
YTBEPKJIEHUSI C TIOMOIIBIO UHAYKIIMU W PACCY>KJIaTh JEIYKTUBHO, MCIOJIb30BATh
00001IeHre ¥ KOHKPETH3allMi0, a0CTparupoBaHUE U AaHAJIOTUIO, (OPMHUPYET
KpPEaTUBHOE M KPUTHUECKOE MBIIIUICHHE.

B xone usydyenus yueObHOro Kypca «Anrebpa ¥ Hayalla MaTeMaTH4eCKOTrO
aHanu3a» OOyYarolIMecs: MOJTY4YalOT HOBBIM OIBIT PEIICHUs TMPUKIAJHBIX 3aJ1ad,
CaMOCTOATEILHOTO MOCTPOCHUSI MAaTEMAaTUYECKUX MOJIETICH peaslbHbIX CHUTYyaIluH,
UHTEPNPETALMA  TIOJYyYCHHBIX  PEIICHHWM, 3HAKOMSTCA C  NpUMEpamMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPHUPOJE, HAYKE M HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMH.

VYyeOHblli Kypc 00JaJaeT 3HAYMTENIbHBIM BOCIUTATEIBHBIM MOTEHIIUAIIOM,
KOTOpBIM peanu3yeTcss Kak uepe3 Yy4eOHbId MmaTepual, CIOCOOCTBYIOIIMIA
(GbOopMUPOBAHUIO HAYYHOTO MHPOBO33PEHHs, TaK M uyepe3 cneuuduky ydeOHOM
NEeSATENbHOCTH, TpeOyroumeld MNpoAOHKUTENbHOW KOHLEHTpPAllMd BHUMAaHUA,
CaMOCTOATEIbHOCTH, aKKYPATHOCTH U OTBETCTBEHHOCTH 3a MOJIYYeHHBIN pe3ybTaT.

B ocHoBe Metoanku oOyueHus anreOpe U HayajiaMm MaTEMAaTUYECKOro aHAIN3a
JICKUT JIEATSIbHOCTHBIA MTPUHITUTT O0yJCHHUS.

B ctpykType yueOHoro kypca « Anredpa 1 Hayajia MaTeMaTHUYE€CKOTO aHATN3a»
BBIJICJICHBI  CIEAYIOIIME COJIepKaTelIbHO-MeToAuueckrue JnuHuu: «Yucna wu
BbIYUCIICHUD», «DyHKIIUU U Tpadukuy, «YpaBHEHUS U HepaBeHCTBa», «Hauama
MaTeMaTHYeCKOTo aHainu3a», «MHoOkecTBa U JOruka». Bce OCHOBHBIE
coJiepKaTeIbHO-METOIMYECKUE JIMHUW HW3Y4YaloTCd Ha TMPOTSHDKCHUHM JIBYX JIET



oOy4eHHs Ha YPOBHE CpeJTHETO 00Iero 00pa3oBaHusi, €CTECTBEHHO JOMOIHSS IPYT
Jpyra ¥ OCTEIIEHHO HACHIIIAsCh HOBBIMH TeMaMU U pa3neiaMu. JJaHHBIA yIeOHBIH
KypC SIBJISIETCS. MHTETPATUBHBIM, IMOCKOJIbKY OOBEAMHSIET B ceOe CoJepiKaHue
HECKOJBKUX MaTeMaTUYECKUX TUCIUIUIMH, TaKUX Kak anredpa, TPUTOHOMETPHS,
MaTEeMaTH4YECKUI aHaJIU3, TEOPUSI MHOKECTB, MaTEMaTUUYecKas Jioruka u apyrue. [1o
Mepe TOTO Kak 00ydJarouuecs OBJIa/IeBalOT BCE Oojiee NIMPOKUM MATeMAaTUYECKUM
anmapaToM, y HUX IOCJIEIOBATEIbHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHHE
CTPOUTh MaTEeMaTHYECKYI0 MOJENb PEAJbHOW CHUTYyallMH, MPUMEHSATh 3HaHWUS,
MOJIyYeHHbIE TPU HM3YYEHUM Y4YeOHOTro Kypca, I PEHICHUS CaMOCTOSTEIbHO
c(hOpMyIMPOBAHHON MaTeMaTUYECKOW 3a/aud, a 3aTeM HHTEPIPETUPOBATH CBOU
OTBET.

ConepxxaTenbHO-MeTOAMYECKas JTUHUSA «Yucna v BBIYMCIICHUS» 3aBepllaeT
dbopMuUpOBaHUE HABBIKOB UCMOJb30BAaHUS JCHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4YaTo Ha YpOBHE OCHOBHOIO 0011ero oopazoanusi. Ha ypoBHe cpennero oOuiero
oOpa3zoBaHusg o0co0oe BHUMaHue yJensiercss  (POPMUPOBAHUIO  HABBIKOB
pallMOHAJIbHBIX BBIYMCIICHUHM, BKJIIOYAIOIIUX B Ce0s MCIOJIb30BAHUE Pa3TMYHBIX
dbopM 3amucu yucla, yMEHUE JieNlaTh MNPUKUJKY, BBIMNOJHSITH MPUOIMKEHHBIE
BBIYMCJICHUS, OIICHHWBATh UYWCIIOBBIE BBIPAKEHHS, paboOTaTh ¢ MaTeMaTUYECKUMU
KOHCTAaHTaMHU. 3HAaKOMbIE OOYYarOlIMMCSI MHOXXECTBA HATYyPAIbHBIX, IEJIBIX,
pallMOHAJIBHBIX W JICUCTBUTEIBHBIX  YHCEN  JIOMOJIHSIOTCS ~ MHOXKECTBOM
KOMIUIEKCHBIX 4Hcel. B KaxJaoM M3 3TUX MHOXECTB pPacCMaTpUBaIOTCS
CBOMCTBEHHBIE €My cHenupuUecKkue 3aJaud W OIepaluu: JeJICHUE Haleno,
OTNIEPUPOBAHUE OCTaTKaMM Ha MHOXXECTBE IIEJIBIX YHCEN, OCOOble CBOMCTBA
pallMOHANIBHBIX U UPPALMOHAIBHBIX YHCEIl, apu(METUUECKUE OMEpaIluu, a TaKkkKe
U3BJICUCHUE KOPHS HATypajdbHOM CTENEHU HAa MHOXECTBE KOMIUICKCHBIX YHCEIL.
brnarogapst mocnenoBaTeIbHOMY pACIIUPEHUIO KPYra MCIOJIBb3YEMBbIX YHCENT U
3HAKOMCTBY C BO3MOXXHOCTSIMH MX IMPUMEHEHUS JJI PEIICHUs Pa3auyHbIX 3a/1ad
dbopMupyeTcsi pencTaBiIeHne O SANHCTBE MAaTEMaTHKH KaK HAYKH W €€ pOJH B
MIOCTPOCHUU MOJICTICH peaslbHOTO MHpA, IMUPOKO HCIOIB3YIOTCS 000OIICHUE U
KOHKPETHU3AIIUSI.

JIunus «YpaBHEHUS W HEPABEHCTBA» PEANM3YeTCs] Ha MPOTSKEHUU BCETO
o0y4yeHHs Ha YpOBHE CpEIHEro OOIIero 0O0pa3oBaHUs, MOCKOJBKY B KaXJI0M
paznaene Ilporpammbl OpeayCMOTPEHO PENIEHUWE COOTBETCTBYIOIIMX 3ajad. B
pe3ynbTare OOydYarIIMecs OBJIAQJCBAIOT PA3IUYHBIMH METOJAMU  PEIICHHUS
palMOHANBHBIX, HUPPAIMOHAIBHBIX, TOKA3aTEIbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUYECKUX YpPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TakKXe 3ajady,
cojepkamux napamerpbl. [lodydeHHble yMEHUS WIMPOKO HCHOJB3YIOTCS MpHU
uccienoBaHud (GYHKIUNA C TIOMOIIBIO MPOU3BOIHOM, MPU PEIICHUH MPUKIATHBIX
3a/1a4y ¥ 3a7]a4 Ha HAXOXKJIEHWE HAMOOJBIINX U HAWUMEHBIIUX 3HAYeHUN (DYHKIIUU.



JlaHHas copepkaTenbHas JIMHUS BKJIIOYAET B ceOs Takxke (POpMUPOBAHUE YMEHHI
BBITIONHATh ~ pacy€Tel 1Mo  ¢opMmynaMm, MpeoOpa3oBaHUsl  PalMOHAIBHBIX,
UPPALUOHATIBHBIX W TPUTOHOMETPUUYECKHX BBIPAKEHUH, a TaKKe BBIPAKECHUIH,
CoJIepKallluX CTeNeHUu U Jiorapudmbl. bmaromaps u3ydeHuio aiaredpanyeckoro
MaTepHalia IpOUCXOIUT JalbHEHIIIee pa3BUTHE AITOPUTMUYECKOTO U a0CTPAKTHOTO
MBIIIJIEHUST 00yJaroumxcs, GOpMUPYIOTCS HaBBIKM JCIYKTUBHBIX PACCYXKICHUM,
paboThl C CHUMBOJBHBIMU (OpMaMH, TPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraet 3QpexTuBHbIC
WHCTPYMEHTHI [UIsl PEIICHHS MPAKTUYECKMX U €CTeCTBEHHO-HAyYHBIX 3aj1ad,
HATrJIAIHO IEMOHCTPHUPYET CBOM BO3MOKHOCTH KaK sI3bIKa HAYKH.

CopnepxxarenbHo-MeToauueckas JuHUS «DyHKIMM W Tpa@uKU» TECHO
NeperieTaeTcs ¢ JIPYTMMU JIMHUSIMUA Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33J]a€T MOCJIeI0BATEIbHOCTh U3YUeHUsl MaTepuaia. 3ydeHue crerneHHowu,
MO0KAa3aTeNbHOM, JIOrapuPMUUIECKON U TPUTOHOMETPUUECKUX (PYHKIUHN, UX CBOMCTB
U rpauKOB, UCHOJIb30BaHUEe (DYHKLUMI Ui pElIeHUs 3a4ad U3 JIPYruxX y4eOHbIX
PEeIMETOB U PEAIbHON MU3HHU TECHO CBSA3aHO KAK C MAaTEeMaTHUYECKUM aHAIU30M,
TaKk U C PEIICHHEM ypaBHEHUH W HepaBeHCTB. Ilpu sTom OoibIIOE BHMMaHHE
ynensiercss (GOpMHPOBAHUIO YMEHUS BbIpaKaTh (GOpMYyIamMH 3aBUCHUMOCTH MEXIY
pa3NMYHBIMM BEJIMYMHAMH, MCCIIEIOBaTh MOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. MaTepuai 3Toil cosiepKaTeIbHON JIMHUU HAIlEJIEH Ha pa3BUTHE YMEHUN U
HABBIKOB, [TO3BOJISOIIMX BEIPAXKATh 3aBUCUMOCTH MEK]1y BETUUMHAMU B PA3JIMYHOM
dbopme: aHanUTHYECKOM, rpadudeckoit u cioBecHo. Ero nzyuenue crnocoOCTByeT
Pa3BUTHIO AJTOPUTMUUYECKOTO MBIIIJIEHUS, CIHOCOOHOCTH K OOOOIEHUI0 U
KOHKPETHU3ALIMH, UCTIOIb30BaHUIO aHAJIOTHIA.

CopepxarenpHass JuHug «Hauvana mMaTeMaTHYecKOro aHajiv3ay MO3BOJIAET
CYLIECTBEHHO PAaCIIMPUTh KPYyI KaK MAaT€MaTHYECKHX, TaK U NPUKIAJAHBIX 3a/ad,
JOCTYMHBIX OOYYaOIUMCS, TaK KaK Y HHMX TMOSBISETCS BO3MOXHOCTH CTPOHUTH
rpaduKu  CIOXHBIX (PYHKIMHA, OMPEENATh HMX HAWOOJIbIINE W HAUMEHBIIHE
3HAYEHUS, BBIYUCIATH IUIOMIAAU GUTYp U OOBEMBI TeJ, HAXOJIUTh CKOPOCTH U
YCKOpEHHsI TmpoueccoB. JlaHHasg conep)karenbHas JUHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH TOCTPOEHUS MAaT€MaTHYECKUX MOJIENEN peaJbHbIX CUTYyalHid,
N03BOJISIET HAXOIUTh HAUTy4YlIEE PEIICHHUE B IPUKIIAHBIX, B TOM YUCJIE COLIUAIBHO-
SKOHOMHMYECKHUX, 3a/a4aX. 3HAKOMCTBO C OCHOBAaMH MaTEMaTHYECKOTO aHaIM3a
CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (OPMaIbHO-TOTMUYECKOTO U KPEaTHBHOTO
MBIIIJIEHUSI, (OPMUPOBAHUIO YMEHUW pACIO3HABATh TMPOSBICHUS 3aKOHOB
MaTeMAaTUKH B HayKe, TEXHUKE U UcKyccTBe. O0ydaromuecs y3HaloT O BBLAAIOIINUXCS
pe3ynbTaTax, MOJYYCHHBIX B XOJI€ Pa3BUTHS MaTeMaTHKU KaK HAayKH, U 00 HX
aBTOPAX.



CopnepxarenbHo-MeTOIMYECKas TMHUA «MHOXECTBa M JIOTMKa» BKIIIOYAET B
ceOs 3JIEeMEHThl TEOPUM MHOXKECTB M MaTeMaTH4YeCKOW JIOrMKu. TeopeTuko-
MHO>KECTBEHHBIE MPEACTABICHUS] POHU3BIBAIOT BECh KYPC IMIKOJIbHONW MAaTEMATUKH
U Tpe/ylaraloT Haubosiee yHMBEpPCAIbHBIA $3bIK, OOBEIUHSIOLIUMN BCE pa3/eibl
MaTEeMaTUKU W €€ TPWIOKEHUH, OHU CBA3BIBAIOT pPAa3HbIE MAaTEeMAaTHUECKHE
JUCIUIUIMHBL W MX TPWIOKEHUs B eauHoe 1enoe. [loaTomMy BakHO JaTh
BO3MOXHOCTh 00y4YaromeMycsi TOHHMAaThb TEOPETHUKO-MHOXKECTBEHHBIN  S3BIK
COBPEMEHHOW MaTeMaTHUKU M HCIOJIb30BaTh €0 ISl BHIPAXKEHUS CBOMX MBICIIEH.
Jpyrum BakKHBIM TPU3HAKOM MaTeMaTHUKA KaK HAyKd CIEIyeT TMpU3HaTh
CBOMCTBEHHYIO €l CTpOrocTh OOOCHOBaHUW U CIIEJOBAaHUE OIPEIACIIEHHBIM
OpaBWIaM  TOCTPOEHUS  JOKA3aTeNbCTB.  3HAKOMCTBO € DJIEMEHTAMH
MaTeMaTUYECKON JIOTUKH CIIOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO MBIIUICHHUS
00yJaronmxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKICHHUS HA OCHOBE JIOTUYECKUX
npaBul, GOpMUPYET HABBIKA KPUTUUECKOTO MBILIUICHHUS.

B yuebHoM kypce «Anrebpa W Hayajga MaTEMaTHYECKOTO aHAIM3a»
NPUCYTCTBYIOT OCHOBBI MaTE€MaTHYE€CKOTO MOJCTUPOBAHUS, KOTOPHIE MPU3BAHBI
CrocoOCTBOBaTh (OPMUPOBAHUIO HABBIKOB IOCTPOEHUS MOJENEH peaibHbIX
CUTyallii, WCCIEeNOBaHUS STUX MOJENEH C MOMOIINBI0 ammapara aiareOpsl u
MaTeMaTUYECKOTO aHalu3a, MHTEPIpPETallid TOJYyYEHHBIX pe3ynbTaToB. Takue
3aJJaHus BIUIETEHBI B K&XK/IBIM U3 pa3/IeioB MPOTPAMMEI, IIOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IUPOKO HCHOIB3YeTCs Ul PEIIeHUS NMPUKIAaTHBIX 3amad. [lpu
pEeIIeHNH  peanbHBIX  MPAKTHUYECKUX  33Jad  OOydarolluecss  pa3BHBAIOT
HaOII0JaTebHOCTh, YMEHHWE HAaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOb30BaTh  AHAJIOTHIO, 0000IaTh UM KOHKPETU3UPOBATH  MPOOJIEMY.
JlesTensHOCTh 1O (POPMHPOBAHUIO HABBIKOB PEIICHUS NPUKIATHBIX 33734
OpraHmM3yeTcs B MPOIlecce U3YUeHHs BCeX TeM y4eOHOro Kypca «AnreOpa u Havasna
MaTeMaTUYECKOTO aHATTN3a.

Ha wusydyenne yueObHOTO Kypca «AnreOpa W Hayajla MaTeMaTHYECKOTO
aHanuza» otBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 4aca B HEJIEIIO).



COJEPKAHUE OBYUYEHUA
10 KUIACC

Yucia 1 BBIYMCICHUA

Pannonanehpie yucna. OOBIKHOBEHHBIE U JECSTHUYHBIE IPOOH, MPOLIEHTHI,
OeckoHeuHble Mepuoauueckue apobu. I[lpumenenune npoOel M MPOLEHTOB JUIS
peLIeHUs IPUKIAJHBIX 3a1a49 U3 Pa3JInYHbIX OTPACIIEH 3HAHUW U PEAIbHOW KU3HH.

JleicTBUTENbHBIE 4YMCIIA. PanuoHaJbHBIE M MPpPAalMOHAJIBHBIE YHCIIA.
Apudmernueckue  omepauud € JEUCTBUTENBHBIMM  4YuciaamMu.  Momynb
JNEMCTBUTENIBHOIO Yncia U ero cBoictra. [IpuOamkEHHbIE BBIUMCIIEHUS, [TpaBUiIa
OKPYIVICHHUs], IPUKHUJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUN.

Crenenp c¢ uenbiM nokaszareneM. buHom Herotona. Hcenonb3oBaHue
HoaXosen GopMbl 3aMCH IEHCTBUTENBHBIX YUCET AJIS PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHNS JaHHBIX.

ApudmMeTnyeckuii KOpeHb HaTypalbHOM CTENIEHU U €r0 CBOMCTBA.

Crenenp C palMOHAJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
NIEUCTBUTEIILHBIM TOKA3aTCIIEM.

Jlorapudm uymcna. CpoiicTBa norapudma. JleciTuuHble U HATypaJbHbIE
JA0Tapu(pMBI.

CuHyc, KOCHMHYC, TaHI€HC, KOTAHI'€HC YHCIIOBOIO apryMeHTa. ApPKCHUHYC,
APKKOCUHYC M APKTAaHI'€HC YMCIOBOI0 apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxnectBa W TOXJIECTBEHHbIE NPeOOpa3oBaHUsl. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCHIIbHBIE ypaBHEHHMsS U ypaBHeHUs-cieAcTBUs. HepaBeHCTBO,
pelIeHNE HEPABEHCTBA.

OCHOBHBIE METO/IbI PELICHHS LIETBIX U APOOHO-PAIIMOHAIBHBIX YPABHEHUHN U
HEPAaBEHCTB. MHOIOWIEHBI OT OJHOM NEpPEMEHHOMW. JleleHne MHOrodseHa Ha
MHOTO4JIEH C OCTaTKOM. Teopema be3dy. MHOrouseHs! ¢ nensiMu KO3 QPHUIIHeHTaMu.
Teopema Buera.

[IpeoOpa3zoBanus YHCIOBBIX BBIPAXKEHH, COJIEPIKALINX CTEIICHU U KOPHHU.

WppaunoHanbHble YpaBHEHHUS. OcHOBHBIE METO/IbI pelIeHus
UPpaLMOHAIbHBIX YPaBHEHUIA.

IToka3zatenbHble ypaBHEHHs. OCHOBHBIE METOJBl PELICHHs IOKAa3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpazoBanue BEIpAKEHHM, COACPIKAITUX JTOTApU(MBI.

Jlorapudmuyeckue ypaBHEHHUSI. OcHOBHBIE METO/IBI penieHus
JorapuMUYECKUX YPABHCHHI.

OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIIHI. [IpeoOpazoBanue

TPUTOHOMETPUUECKHUX BbIPAXKECHUH. Perienue TpuroHoMeTpuieCKuX ypaBHEHHM.



Pemenne cucreM nMHENHBIX YypaBHEHHMM. Marpuua CUCTEMBbI JIMHEWMHBIX
ypaBHeHU. OnpeaenuTesb MaTpULlbl 2X2, €ero TeOMETPUUECKUA CMBICH U CBOICTBA,
BBIYMCJIEHUE €r0 3HAYECHUS, MPUMEHEHUE OINPEACTUTENS ISl PELICHUSI CHUCTEMBI
JIMHEWHBIX ypaBHECHUW. PemeHue npukiIagHblX 3aJa4 € IOMOIIBK) CHUCTEMBI
JIMHEWHBIX ypaBHEHUU. VccaenoBaHne MOCTPOCHHON MOJEIU C TTOMOIIBIO MaTPHIL
U OTpEIEIUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEH PEeaJbHONM CHUTyallUH C MOMOUIBIO
yYpaBHEHU W HepaBeHCTB. [IpuMeHEeHHE ypaBHEHHMII U HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAyKU U PeaIbHON KU3HHU.

DyHKUMU U TPaPUKH

@dyHKIMA, CcrnocoObl 3amanus ¢GyHKUuH. B3aumHO oOpaTHbIE (QYHKIIHH.
Komnoszunust ynkuuit. I'paduk  pyHkimuu. OnemeHTapHble NpeoOpa3zoBaHUs
rpa@uKoB (yHKUIUMA.

Ob6nactp ompeneneHus 1 MHOXKECTBO 3HaueHud ¢yHkuuu. Hymu yHkumm.
[TpomexyTku 3HaKonocTostHCTBa. YEéTHBIC U HeU€THBIE PyHKIMU. [lepronuueckue
byakuun. [IpoMeXyTkM MOHOTOHHOCTH (YHKIHMH. MaKCHUMyMbl M MHHUMYMBI
dbynkuun. Hanbospiiee 1 HauMeHblliee 3HaueHus YHKIIMU Ha TTPOMEXKYTKE.

JluneiiHasi, KBaApaTUdHas W JPOOHO-IMHEWHas (QYHKIUMU. DJIEMEHTapHOE
UCCJIeIOBAaHUE U MTOCTPOEHUE UX rpauKOB.

CrenenHast GyHKLIMS ¢ HATypaJdbHBIM U LIEJIBIM MOKa3areneM. E€ cBoiicTBa u
rpaduxk. CBoiicTBa U rpaduk KOpHS N-0i CTENEHU KaK (PyHKIUU 0OpaTHOM CTENEHU
C HaTypaJIbHbIM ITOKA3aTEJIEM.

[loka3zarenbHast u norapupmuyeckass (yHKUMU, UX CBOWCTBA M TpaduKH.
Hcnonb3oBanue rpa@ukoB GyHKUUNA IS peLICHUs YpaBHEHUM.

Tpuronomerpuyeckass OKpPYKHOCTb, ONpPENEIECHUE TPUTOHOMETPUYECKUX
(YyHKIMI YUCIIOBOTO apryMEHTA.

OyYHKIMOHATbHBIE 3aBUCUMOCTH B pEaJbHBIX MPOIECCaX U SIBICHUSAX.
I'pacduxu peanbHBIX 3aBUCUMOCTEN.

Hauajna MaTeMaTH4eCcKOro aHaIu3a

ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHUsS NOCIEIOBaTEIILHOCTEH. MeTton
MaTeMaTH4eCKOM MHAYKIMHA. MOHOTOHHBIE U OTPAaHUYEHHBIE MOCIEI0BATEILHOCTH.
Hcroprss BO3HMKHOBEHHMS MAaTEMaTUUYECKOIO aHalW3a Kak aHan3a OECKOHEYHO
MaJbIX.

Apudmernueckas U reoMeTpuyecKas nporpeccuu. beckoHeuHo yObIBaromas
reoMeTpuyeckas nporpeccusi. Cymma O€CKOHEYHO YOBIBAIOIEH IeOMETPUUECKON
IpOrpeccru. JIMHENHBIN U 3KCOHEHIMAIBHBIN poCT. Yncno e. Dopmyiia CII0KHBIX
npoueHToB. Mchnonp30BaHWE MPOrPecCMU IJis PEIICHHs peajbHbIX 3a/ad
MPUKJIATHOTO XapaKTepa.



HenpepreiBHble (yHKIIMM W uX cBoicTBa. TOYkM pa3ppiBa. ACHMITOTHI
rpadgukoB ¢yHkiui. CBoiicTBa (GYHKIIMHA HENMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl pELICHUs] HepaBeHCTB. I[IpuMeHeHue CBOWCTB HENPEPBIBHBIX
byHKIUHN U1 perieHus 3aaad.

[lepBas u BTOpas npousBoaHbie GyHkuu. OnpeaeneHue, reoMEeTPUIECKU 1
(bu3nUecKuil CMbICT IPOU3BOIHON. Y paBHEHUE KacaTeIbHOU K rpaduKy QyHKIUH.

[IpousBomHble  37MeMeHTapHBIX  (QyHKuWi.  [Ipom3BojmHass ~ CyMMBI,
MIPOM3BEICHUS, YACTHOTO U KOMITO3UIIUU (PyHKITHH.

MHoxecTBa M JIOTHKA

MHOXeCTBO, oOlepaluyd HajJ MHOXKECTBAMHM M MX CBOWCTBA. JluarpaMmbl
Oitnepa—Benna. IIpumeHeHHME TEOPETUKO-MHOXKECTBEHHOTO — ammapara s
OTMHUCaHUsI peajbHBIX MPOLIECCOB U SIBJICHWH, MPU PEIICHUU 3ajlady U3 JPYrux
y4eOHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTEeMaTUYECKOTO OOBEKTa, CIEICTBHUE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIE YPABHECHMUSI.

11 KIIACC

Yuciia v BbIYMCICHUS

Hartypanbhbie u uensie yucna. [IpumeHeHne npu3HAKOB AEIUMOCTU LENbIX
yycelsl, HauOombInui oOmui aenutens (mamee — HOJI) m HamMmeHbimee ooOiee
kpaTtHoe (nanee — HOK), octarkoB o moay:nto, anropurmMa EBkiauga aas pereHus
3a/1a4 B 1EJIbIX YHCTIAX.

KommnekcHble uucna. AnreOpanyeckass M TpPUTOHOMETpUYEcKas (OpMbI
3alUCU KOMIUIEKCHOTO 4Hcia. ApU(pMETHYECKHE OIepauuud C KOMIUIEKCHBIMHU
yucinamu. M300pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cTeneHn u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMIUIEKCHBIX YMCEN ISl PEIICHUs] (PU3NYECKUX U TEOMETPUUECKUX 3a/au.

YpaBHeHUS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCHIIbHBIE CHCTEMBI
U CUCTEMBbI-CJIEJCTBUSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHUYECKHUX  ypaBHEHHUH C  TOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PelieHre TpuroHoMeTpuueCKuX HEPaBEHCTB.

OcCHOBHBIE METOJABI PEIICHUS TIOKA3aTCIbHBIX H  JIOTAPUPMUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS] UPPALIMOHATBHBIX HEPABEHCTB.

OcCHOBHbIE METO/bl PEIICHUS CHUCTEM M COBOKYIHOCTEW pallMOHAJbHBIX,
UpPpalMOHATBHBIX, TOKA3AaTEIbHBIX U JOTAPUPMUIECKUX YPAaBHEHUM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MTApaAMETPAMHU.



[IpumeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELICHUIO0 MAaTEMAaTUYECKUX
3a]a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HAYKU U pealbHOM )KU3HU, HHTEPIpeTaLus
IIOJIyYE€HHBIX PE3yJIbTaTOB.

DOyHKUMU U TPaPUKH

I'padpux kommosurmu ¢Gyukumii. ['eomerpudeckue o0pa3bl ypaBHEHUU H
HEPABEHCTB HA KOOPJAMHATHOM INIOCKOCTH.

Tpuronomerpruyeckue GyHKIMU, UX CBONCTBA U IpauKu.

I'padmyeckue MeTOAbl pellleHUs ypaBHEHUW W HepaBeHCTB. ['paduueckue
METO/IbI pELIEHUS 3a/1a4 C IapaMeTpaMu.

Hcnonp3oBanne rpadukoB (yHKUMH I8 HCCIENOBAHUS IPOLECCOB H
3aBHCHUMOCTEM, KOTOpbI€ BO3ZHUKAIOT INPH PEIICHWU 3aJad U3 JPYTrux y4eOHBIX
PEIMETOB U PEAIbHOU KU3HH.

Havana maTeMaTH4ecKOro aHajim3a

[IpuMmeHeHre MpOU3BOIHON K MCCIIEOBaHUIO (YHKIUII HA MOHOTOHHOCTb U
sKkcTpeMyMmbl. HaxoxaeHre HanboapIero 1 HAaMMEHbIIEro 3HaYeHU I HelpepbIBHOM
(GYHKIIMU Ha OTpE3KE.

[TpumeHeHue NPOU3BOJHOM JUISI HAXOXKJEHUS HAWIYUIIEero pEIlIeHUs B
OPUKJIAJAHBIX 3aJavyax, JUis OINpEeNIeHHs CKOPOCTH U YCKOPEHHUs Mpolecca,
3a1aHHOTO (hOPMYJION UK TPAPUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0oOpa3HbIX. IllepBooOpasHbie
aneMeHTapHbIX QyHKuMi. [IpaBuia HaxoXaeHUs TEpBOOOPA3HBIX.

NHuterpan. ['eomeTpuyeckuil CMBICI HHTETpaja. Beraucienue onpenenéHHoro
uHTerpaia no popmyne Hetorona-JIeitonuna.

[IpumeHeHne wHTErpana s HaxOXKJIEHUs IUIOAAel MIOCKuX (uryp u
00BEMOB T€OMETPUUECKHUX TET.

[Ipumepsl pemiennit auddepeHnuanbHbIX ypaBHEHU. MartemaTuieckoe
MOJICIUPOBAHUE PpEATbHBIX MPOIECCOB C€ MOMOLIBI0 U depeHIHaTbHBIX
YPaBHEHHM.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIM YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:xIaHCKOro BOCIIMTAHUSA:

c(hOpMHPOBAHHOCTh TPAKIAHCKON MO3UIIUKA 00YUYaOIIEeTrocsl Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATUIECKUX
OCHOBAaX (DYHKIIMOHMPOBAHUS PpA3JIUYHBIX CTPYKTYp, SBICHUN, MPOLEAYD
rpaXJaHCcKoro  oOmiectBa  (BBIOOPBI,  OMPOCHI W JPyroe), yMeHHue
B3aUMOJICHICTBOBATh C COIIMAJIbHBIMH HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIUSMHA U Ha3HAYCHUEM;

2) NaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'PaKIAHCKOW UICHTUYHOCTH, YBOKCHUS K
MPONUIOMY M HACTOAILIEMY POCCUMCKONW MATEMATHUKH, IIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MATEMATUUYECKOU ILIKOJIBI,
UCIIOJb30BaHUE JTUX JOCTIXKEHUW B JPYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH pOCCHUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, 3TUYECKOrO MOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTUKECHUN HAYKHU U ACSATEIbHOCTHIO YUEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJIa B IOCTPOCHHUE YCTOMYUBOTO OYIyIIETO;

4) 3¢cTeTU4€eCKOro0 BOCIIMTAHMS:

3CTETUYECKOE OTHOLICHHE K MHUPY, BKIIOYAs 3CTETUKY MAaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00bEKTOB, 33]1a4, PEIICHUH, pacCyKJIEHUMN, BOCIIPUUMYUBOCTD K
MaTEMAaTHYECKUM aCIEKTaM Pa3INYHbIX BUJOB UCKYCCTBA;

5) pusuecKoro BOCHUTAHMS:

c(OPMHPOBAHHOCTh yMEHHS TPHUMEHSATH MaTEMaTUYECKHE 3HAHUS B
WHTEpPECax 3I0pOBOTO U 0€30MacCHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0POBbIO (3/I0pPOBOE MHUTAaHHE, COATAHCUPOBAHHBIM PEKHUM 3aHATUUA H
OTJIbIXa, PETyIsipHAs hU3HUecKass aKTHBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03JJOPOBUTENBHOMN AESITETbHOCTHIO;

6) Tpya10BOrO BOCIIMTAHMSA:

TOTOBHOCTh K TpPYyIy, OCO3HaHUE IIEHHOCTH TPYAOIIOOUS, HHTEpeC K
pasnuyHbiM  chepaMm  TPOPECCHOHAIBHOW  JCSITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mpodeccud u peaau3oBBIBAaTh COOCTBEHHBIC KHU3HEHHBIC TUIAHBI,



TOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa30BaHHI0 U
caMoOOpa30BaHUI0 Ha TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEeMAaTHYECKON HAIIPaBIICHHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCITUTAHHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphl, ITOHUMAHHE BIIMSHUS
COIMAIBHO-PKOHOMHYECKUX TPOIIECCOB Ha COCTOSIHHE NPHPOJIHONW M COIHMAIbHOU
Cpeibl, 0CO3HAHHUE TII00AIBHOTO XapaKTepa SKOJOTHYECKHUX MPOOJIeM, OPHCHTALIHS
Ha TIPUMCHCHHEC MAaTEMaTWYSCKMX 3HAHWW JUIS pPEHICHWS 3a7ad B 00JacTH
OKpYXarolel cpepl, IUIAaHUPOBAaHUE ITOCTYIIKOB W OICHKH HMX BO3MOXKHBIX
MIOCJICJICTBUM IS OKPYKAFOIICH CPEeIbI;

8) HeHHOCTH HAYYHOI 0 NO3HAHMS:

c(hOPMHPOBAHHOCTL MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU 1 OOIICCTBEHHOM MPAKTUKH, TOHMMaHUE MaTEeMaTHYECKON
HAyKH Kak c(hepbl YeTOBEUECKOU IEATEITHHOCTH, ITAOB €€ Pa3BUTHS U 3HAYUMOCTH
JUTSL Pa3BUTHS ITUBUIN3AIAN, OBJIAJACHHUC SI36IKOM MaTEMaTHKH U MaTeMaTHYECKOU
KYJIBTYPOH KaK CPEJICTBOM MTO3HAHUS MUPA, TOTOBHOCTH OCYIIECTBIISATH TPOCKTHYIO
Y UCCJIEIOBATEIBCKYIO ICATEILHOCTh HHANBUAYAIBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTeJbHbIC YHHUBEpPCAJIbHBIC YYeOHbIC ACHCTBUSA

ba3oBble Jiornueckue aeicTBus:

BBIABJISAITH U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKHUX
OOBEKTOB, TIOHSATUW, OTHOIICHHH MEXJy MOHATUSIMHU, (OPMYIUPOBATH
OTpe/IeSICHHs] TIOHSITUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCUu(pUKAIIY,
OCHOBaHMS 1J1s1 0000ILIEHNS U CPAaBHEHHSI, KDUTEPUH POBOIUMOIO aHAIIN34;

BOCIIpUHUMATh,  (QOPMYIUPOBaTH W  NPEoOPa3OBBIBATH  CYKICHUS:
yTBEPAUTEIbHBIE U OTPUIIATENIbHBIE, € AMHUYHBIC, YACTHBIC U O0IIHE, YCIOBHBIE;

BBIABJISAITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPECUUS
B (hakTax, MaHHBIX, HAOTIOMEHUSAX W YTBEPKIACHUSIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U MPOTUBOPEY U,

JIeJIaTh BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
VHJIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKIFOUYECHUH 10 aHAJIOTUH;

MIPOBOJUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUN
(OpsiMbI€ U OT MPOTUBHOTO), BEICTPAaUBATh apryMEHTAIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS 1 BBIBO/IBI;

BBIOMpaTh crmocod pereHus: y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIICHUS, BHIOUPATh HanbOoIee MOIXO AN ¢ YIETOM CaMOCTOSITEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarelbCcKue AeHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEIOBATEILCKUM WHCTPYMEHT IIO3HAHMS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIHME  MPOTHBOpPEYHE,  MpobIeMy,
yCTaHABJIMBATh MCKOMOE M JaHHOE, (OpPMHpPOBATH THUIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHUE;

MPOBOJUTH CAMOCTOATENBHO CIIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEOBAHHE
110 YCTaHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTu4ecKoro 00beKTa, sIBJICHUs, MPoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00BEKTaMHU, SIBICHUSIMU, MPOIECCAMU;

CaMOCTOATENIHHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJABI IO pe3ysbTaTam
IPOBENEHHOTO  HAOJIONEHUs, MCCIENOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U 0O00OIIICHHIA;

POTrHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIpollecca, a TakKKe BbIIBUTAThH
MPENOI0KEHHUS O €0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmaunmeii:

BBISIBIISITH ACPUIUTH MH(MOpPMAIUK, TaHHBIX, HEOOXOAMMBIX /JIsi OTBETa Ha
BOTIPOC U JJIsl PEIICHUS 3a1a4u;

BBIOMpaTh MH(OPMAIIHIO U3 UCTOUYHUKOB PA3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTHU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAITUIO PA3IUYHBIX BHIOB U (HOPM
NIPEICTaBICHNUS;

CTPYKTYypUpOBaTh WH(GOPMAIMIO, MPEICTaBIATh €€ B PasIUYHBIX (Qopmax,
WUTIOCTPUPOBATh TpaduyuecKy;

OLICHHBATh HaIEKHOCTD uHbOpMaIUu o CaMOCTOSITENTEHO
chOpMYyIMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBbIE YHUBeEPCAJIbHbIe YUeOHbIe IeiicTBUS

OOmenue:

BOCIIPHHUMATh U (POPMYJIHPOBATH CYKJICHHS B COOTBETCTBUHU C YCIOBUSMHU U
IEJISIMU OOIICHHMS, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX
U TIMCBMEHHBIX TEKCTaX, JaBaTh IIOSICHCHUS II0 XOJy peIICHUSA 3a/aud,
KOMMEHTHPOBATh TIOJYICHHBIN PE3yJIbTAT;

B XOJI¢ OOCYXKJICHHUS 3aJIaBaTh BOIPOCHI II0 CYIIECTBY OOCYXIaeMOHW TEMBI,
npoOJIeMBl, penlaeMoOi 3aJadd, BBICKA3bIBATh HJCH, HAIICJICHHBIC Ha TIOMCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSMU IPYTHUX YYaCTHHKOB
auaiora, oOHapy)KHWBaTh Pa3IMuMe M CXOACTBO TO3HWIIMH, B KOPPEKTHOH (opme
(bopMyIHpOBaTH Pa3HOTIIACHS, CBOU BO3PAKCHUS;

IIPEJICTABIIATh PE3yJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, UCCIICIOBaHMSI,
IPOEKTa, CaMOCTOSATEIHLHO BBIOMpPATh (hOpMaT BBICTYIUICHHUS C YYETOM 3a7ad
IIPE3EHTAIUN U OCOOCHHOCTEH ayIUTOPHUH.

PerynsiTuBHbIe YHUBepcaJbHbIE YueOHbIE 1elCTBUSA
Camoopranuszanus:



COCTAaBJIAThH IIJIaH, AJITOPUTM PEIIEHUS 3a]1a4u, BHIOUPATh CIIOCO0 PEIIeHUs ¢
y4ETOM MMEIOITUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh
¥ KOPPEKTUPOBATh BApPUAHTHI pEUICHUH ¢ Y4ETOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBI HHTEJJIEKT:

BJQJIeTh  HABbIKAMM  TIO3HABATEIHHON  pediieKCHuM KaK  OCO3HaHUS
COBEPILIAEMbIX JACUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3yJbTAaTOB, BIAACTh
croco0aMu CaMOINPOBEPKH, CAMOKOHTPOJISI TpoOIlecca M pe3ysbTara peIIeHHs
MaTeMaTHYEeCKOH 3a/1auH;

MPEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEHICHUU 3a/1ayH,
BHOCUTH KOPPEKTUBBI B JESATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX,
HaWJCHHBIX OMIHUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJibTaTa 1N U YCIOBUSIM, OOBSICHATH TPUUNHBI
JOCTHXKEHUS WIM HEJOCTH)KEHUSI Pe3yJIbTaTOB ACSATEILHOCTH, HAXOIUTh OIIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eSITEJIbHOCTD:

MOHUMATh U HCIOJb30BaTh MPEUMYIIECTBA KOMaHIHOW W WHIWBUAYaJTbHOM
paboThl mMpU pelIeHHH Yy4yeOHBIX 3ajay, MPUHUMATH I€Jb COBMECTHOM
NEeSATeIbHOCTH, IJIAHUPOBATh OPraHU3aIlMI0 COBMECTHOW pabOThI, paclpeneisiTh
BU/IbI pabOT, TIOTOBAPUBATHCS, 00CYKIaTh MIPOIECC U pe3yabTat padboThl, 00001aThH
MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B I'PyNmoBbIX (opmax paboTel (0OCYXaAeHUs, 0OOMEH MHEHHI,
«MO3TOBBI€ IITYPMbD» U UHBIE), BHIMOIHATH CBOIO YaCTh Pa0OThl U KOOPAUHUPOBATH
CBOU JICUCTBHUS C APYTUMHU WiCHAMU KOMaH/Ibl, OLICHUBATh KAYECTBO CBOETO BKJIA/a
B OOmMI MOPOAYKT MO KpUTEpUsiM, CHOPMYIUPOBAHHBIM  yYaCTHUKAMHU
B3aUMOJICCTBHUSI.

INPEJMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kjacce oOyJaromuics TOJYYUT CIICTYIOIIHE
IPEIMETHBIE Pe3yJbTaThl MO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca « AnreOpa ¥ Hadajaa MaTeMaTHIECKOTO aHAIN3a:

Yucia 1 BHIYMCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHITHSAMHU: PAIMOHAIBHOE YHUCIIO, OECKOHEYHAs
nepuogudeckas JapoOb, TMPOIEHTHI, HWPPANMOHAILHOE YHCIO0, MHOXKECTBA
palMOHANIBHBIX U JEHCTBUTEIIBHBIX YUCEI, MOYJb ACHCTBUTEIILHOTO YUCIA;

OPUMEHSTh JIpOOM W TPONEHTHI JJI PEIICHUS NPUKIAJHBIX 3a1ad U3
PAa3IMYHBIX OTPACJIEN 3HAHUUN U PEATIbHOW KU3HU;

MPUMEHSTh MPUOIIKEHHBIC BBIUMCIICHUS, TIPaBUiIa OKPYTJICHUS, IPUKUJIKY H
OIICHKY PE3yJIbTaTa BbIYMCIICHUI;



CBOOO/IHO ONEpUPOBATh TOHATHUEM: CTENEHb C IEJIbIM I[OKa3aTeleM,
UCTIOJIb30BaTh MOAXOAIIYI0 (OPMY 3aIIUCH JEHCTBUTEIbHBIX YHCEN Ul PELICHHUS
MPaKTUYECKUX 3aJ1a4y U MPEACTABICHUS TaHHBIX;

CcBOOO/IHO OIEpUpPOBaTh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypaibHOU
CTEIEHHY;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTETICHD C PAllMOHAIBHBIM ITOKA3aTENIEM;

CBOOOJTHO ONEPUPOBATh TMOHATUAMM: JIOTapu(PM 4YUCIa, NECATUYHBIE W
HaTypaJbHbIE JTOTapU(MBI;

CBOOOJTHO OMEPUPOBATH MOHATUSIMHU: CHHYC, KOCUHYC, TAHT€HC, KOTAaHTE€HC
YUCJIOBOT0 apryMEHTA;

ONEPUPOBATh MOHATUSAMH: APKCUHYC, apKKOCHHYC M apKTAHTE€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHUsSI U HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATh MOHITHSAMU: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCHJIBHBIE YPABHEHUS U YPABHEHUSI-CIIEICTBUS, PABHOCUIIbHBIE HEPABEHCTBA,

OPUMEHSTh PA3JIUYHbIE METOJbl PEIIEHUS pPAlUOHAIBHBIX M JIPOOHO-
palMOHAIIBHBIX YPAaBHEHUM, IPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSAMH: MHOTOWIEH OT OJHOW IEepPEMEHHOM,
MHOTOWJIEH C HEIbIMUA KO3 PUIIMEHTaMU, KOPHH MHOTOYJIEHA, IPUMEHSTh JIEJICHUE
MHOI'O4YJIEHa Ha MHOI'OYIEH C OCTaTKoM, TeopeMmy be3y u teopemy Buera nns
peleHns 3a1ay;

CBOOOJHO ONEPUPOBATH TMOHATHSAMHU: CHUCTEMA JIMHEHWHBIX YpaBHEHUH,
MaTpula, ONPEACIUTENb MATpULBl 2 X 2 W €ro TIeOMETPUYECKHM CMBICII,
UCIIOJB30BaTh CBOWCTBA ONPENENUTENs 2 X 2 g BBIYHUCICHHS €r0 3HA4YCHUS,
IPUMEHATh ONPENCIUTENN I PELIEHUs CUCTEMBl JIMHEWHBIX YpPaBHEHWU,
MOJIECJINPOBATH PEAJIBHBIE CUTYallMU C MOMOIIBIO CUCTEMBI JIUHEHHBIX YPAaBHEHUM,
MCCIIE0BAaTh ITOCTPOCHHBIE MOJEIM C IOMOLIBIO MATPHULl U OIPEIEIUTENEH,
VMHTEPIIPETUPOBATH MTOJTYYECHHBIN PE3yJIbTaT;

UCIIOIb30BaTh CBOMCTBA [JIEUCTBUH C KOpHSAMH JUisi TpeoOpa3oBaHUs
BBIPAKCHUM;

BBITOJTHATH MPeoOpa30BaHMs YUCIOBBIX BBIPAKEHUN, COJIEPKAIINX CTEICHH C
pPalMOHAIIBHBIM ITI0KA3aTeIIeM;

UCIIO0JIb30BaTh CBOMCTBa norapumMoB TUTSt npeoOpa3zoBaHus
norapu(MUYECKUX BBHIPAKEHUH;

CBOOO/IHO ONEpUPOBaTh MOHATUSMHU: HUPpPALMOHANbHBIC, MMOKa3aTelbHbIE U
norapuMuUYecKue ypaBHEHUS, HAXOAUTh UX PEUICHHs C TTOMOILBbIO PAaBHOCHIIbHBIX
IIEPEXO0/I0B UJIN OCYILECTBIISIA IPOBEPKY KOPHEW;



IPUMEHSATh OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIbI AJIsl peoOpa3oBaHuUs
TPUTOHOMETPUYECKHUX BBIPAKECHMIA;

cBOOO/IHO ONepUpoBaTh MOHSITUEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATh  HeoOXoAuMble  (OpPMYJbl Uil  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUI;

MOJICIUPOBAaTh pEabHbIE CHUTyallMd Ha S3bIKE airedpbl, COCTaBIAThH
BBIPQXKECHUS, YpPaBHEHHUs, HEPABEHCTBA [0 YCIOBUIO 3aJayd, HCCIEI0BaTh
HOCTPOEHHBIE MOJIETH C UCIIOJIb30BAHUEM allllapara anareopsl.

DOYyHKIMU U TPAPUKH:

CBOOO/IHO OIEpUPOBATh NOHATUAMU: (QPYHKILMS, CIOCOOBI 3aaHus (pyHKLHUH,
B3aUMHO oOOpaTHble (QYHKIMH, KoMMo3ulus GyHKIMM, rpaduk (yHKIUH,
BBITIOJIHATD dJIEMEHTapHbIE TpeoOpa3zoBaHus rpauKoB QyHKIIHIA;

CBOOOJTHO OINEPUPOBATH MOHATHSAMHU: OOJACTh OMPENETIEHUS U MHOMXKECTBO
3HaYeHUH QYHKUNHU, HYJIU QYHKIUH, IPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJHO OIEpUpOBaTh TMOHATUAMM: UYETHbIE M HEYETHBIE (PYHKIIUH,
nepuoaudeckue (QyHKIHMHU, TPOMEXKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBbI U
MUHUMYMBbl (YHKIMHM, HauOOJbIIEE M HAaWMEHbIIee 3HAaYeHUuEe (QYHKIUU Ha
IPOMEKYTKE;

CBOOOJTHO OINEPUPOBATH MOHATUSAMU: CTENEHHAs (PYHKLMS C HATYpaJbHbIM U
HeibIM MoKa3aTeneM, IpaduK CTENEeHHOM (PYHKIMU C HATYpaJbHBIM M LEIbIM
nokasaresieM, rpauk KOpHA n-od CTENeHW Kak (PyHKIMH OOpaTHOW CTENEHH C
HaTypaJbHbIM ITOKA3aTEIIEM;

ONepUpoOBaTh MOHATUSMU: JUHEWHAsA, KBaJpaTUyHas MU JPOOHO-ITHHEIHas
(YHKUUY, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEA0BAHUE U TOCTPOEHUE UX IPaUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: MOKa3aTellbHAas M JorapupmMuyeckas
(yHKIMU, UX CBOMCTBAa W TrpaUKH, KCIOJIb30BaTh MX TpaUKH IS PELICHUS
YPaBHEHHU;

CBOOOJHO ONEPHPOBATH MOHATHSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTD,
orpezeNeHue TPUTOHOMETPHUUECKUX (YHKIIMI YUCIOBOTO apryMEHTa;

UCTIONb30BaTh rpaduku (yHKIOUH A7 HCCIEAOBAaHUS TPOLECCOB U
3aBUCUMOCTEN MpPHU PELICHUM 3a/a4y U3 JIPYIUX y4E€OHBIX MPEIMETOB U PEabHON
KU3HH, BBIpaXXaTh (POPMYJIaMH 3aBUCHUMOCTH MEXAY BETUUMHAMU;

Havana MmaTeMaTH4eCKOro aHaJM3a:

cBOOO/IHO ONEpUPOBATh MOHATUSAMU: apuMeThyecKkas M TeoMeTpUyecKas
nporpeccusi, 06CKOHEYHO yObIBaIOIasi TEOMETPpUUYECKasi MPOTPECCHUs, TUHSHHBIA U
HKCHOHEHLUAIBHBIA POCT, (POPMYJIa CII0KHBIX TPOLIEHTOB, UMETh MPEACTABICHHUE O
KOHCTaHTE;

UCIIOJIB30BaTh IPOTPECCUU JJI PELICHUS peajbHbIX 3a4ad IPUKIATHOTO
XapakrTepa;



CBOOOJTHO OTIEPUPOBATH MOHITHIMU: TTOCJIEIOBATEILHOCTD, CIIOCOOBI 33/ TaHMSI
MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYCHHBIC TIOCIIEIOBATEIILHOCTH,
MOHUMAaTh OCHOBBI 3apOXKICHUS MAaTEMAaTUYECKOrO aHalu3a Kak aHaiu3a
OCCKOHEYHO MAJIbIX;

CBOOOJTHO OMIEPUPOBATH TOHATUSIMU: HENPEPHIBHBIE QYHKITUHU, TOYKU Pa3pbiBa
rpaduka GyHKIIMH, aCUMIITOTHI Tpaduka QyHKIIHNH;

CBOOOJTHO OIEpPUPOBATH MOHATHEM: (GYHKIUS, HENpEepbIBHAs Ha OTpE3Ke,
IPUMEHSTh CBOMCTBA HEMPEPBIBHBIX (DYHKIIMH JJIs pEIICHUS 3a/1a4;

CBOOOJTHO OMEpPUPOBATH TMOHATUAMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIIMM, KacaTelbHas K rpaduky GyHKIINY;

BBIYUCIIATH MTPOU3BOJHBIE CYMMBbI, TIPOU3BEIACHUS, YACTHOTO M KOMIIO3UIIUU
IBYX (DYHKIIMH, 3HATh TIPOU3BOJIHBIE JIECMEHTAPHBIX (DYHKIIHIA;

UCTIONb30BaTh TE€OMETPHUSCKUNA W (DU3MUECKHIA CMBICT TPOU3BOTHON IS
penieHus 3aaad.

MHoxecTBa M JIOTHKA:

cBOOOMIHO  OMEpHpOBaTh MOHSATHUSAMH: MHOXKECTBO, OMEpaluu  Hal
MHOKECTBAMU;

UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aImapar JJIs ONUCAHUS PeaTbHBIX
IIPOIIECCOB U SBJICHUH, TIPH PEIICHUU 3374 U3 JAPYTUX YUSOHBIX IPEIMETOB;

cBOOOHO OMEpPHPOBATh TMOHATUSMU: OIpeAeNeHUE, TeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTeMaTHYECKOTO 00BEKTA, JOKA3aTeIbCTBO, PABHOCUIIbHBIC
ypaBHECHHS ¥ HCPABCHCTBA.

K xonmy ob6yuenuss B 11 kjacce oOydaronuics TMOIYYUT CIEAYIOIIHE
IPEeIMETHBIE Pe3yJbTaThl MO OTACIBLHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hayajia MaTeMaTHYECKOTO aHATTU3ay:

Yucsia v BBIYUCTIEHHS:

cBOOO/IHO OMEPUPOBATH MOHATUSAMU: HATYPATBHOE U 1I€TI0€ YUCII0, MHOXKECTBA
HATYPaJTbHBIX U IEJBIX YHCEII, UCTIOIB30BaTh MPU3HAKHU JIETUMOCTH IEIBIX YHUCET,
HO/l u HOK nHaTypanbHBIX 4YMcesl A1 PEIICHUs 3aJad, MPUMEHATHh ajJrOpUTM
EBxnmuna;

CBOOOJTHO OMEpPUPOBATH TMOHSATHEM OCTaTKa IO MOJIYJ0, 3aliChIBATh
HATypaJbHBIC YMCJIa B PA3JIMYHBIX MO3UIIMOHHBIX CHCTEMaX CUUCIICHUS;

CBOOOJTHO OMEpUPOBATh MOHATHUSMU: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUICKCHBIX YHCEN, MPEACTaBIATh KOMIUIEKCHBIE YHCIa B anreOpanveckoil u
TPUTOHOMETPUUYECKON (pOopMe, BBIMOTHATH apu(PMeTrnuecKkre onepanuu ¢ HUMHU U
U300paXkaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUs] U HEPABEHCTBA:



CcBOOO/IHO ONEpUPOBaTh MOHATUSMU: HUPpPALMOHAIbHBIC, MOKa3aTelIbHbIE U
jaorapu(MUYECKUe HEpPaBEHCTBA, HAXOAMTh HMX pEHIEHHS C  [OMOUIbIO
PaBHOCWIIBHBIX NIEPEXOIOB;

OCYIIECTBISATh OTOOpP KOpHEW TMpH pEelIeHUH TPUTOHOMETPUYECKOIrO
YPaBHEHUS;

CBOOO/IHO OINEpPUPOBATH MOHATHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO,
OPUMEHATh  HEoOXOoAMMbIE  (OpPMyJbl Ui  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOJIHO ONEPHUPOBATh MOHATUSIMH: CUCTEMA M COBOKYITHOCTh YPAaBHEHHUN U
HEPABEHCTB, PaBHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS, HAXOIUTh PELICHUS
CUCTEMBI U COBOKYIHOCTEH pAallMOHAIbHBIX, HPPALMOHAJIBHBIX, [T0KA3aTEIbHBIX U
Jgorapu(pMUYECKUX YPaBHEHUI U HEPABEHCTB;

pemarhb paluoHaNbHbIE, UppalroHaIbHbIE, NOKa3aTelbHbIE,
norapuMUYECKUe U TPUTOHOMETPUYECKUE YpaBHEHUS] U  HEPABEHCTBA,
coJiepKalliue MOAYyJIU U MapaMeTphl;

IPUMEHSTh TpaduyecKre METO/bl IJIsl PEIICHUs YPaBHEHUN U HEPaBEHCTB, a
TaK)Ke 3a/1a4y C MapaMeTpaMu;

MOJIETTUPOBATh pealbHblE CUTyallUM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPAKECHUSI, YpAaBHEHHUS, HEPABEHCTBA M HUX CHCTEMbl IO YCIOBHUIO 3ajayd,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJIENM C HCIOJb30BAHUEM alllapaTta ajireopsl,
MHTEPIPETUPOBATH MOJTYYEHHBIN pe3yIbTaT.

DOyHKUMU U TpaGuKH:

CTpOUTh TIpadUKU KOMIO3UIMU (PYHKIUH C MOMOILBIO 3JIEMEHTAPHOIO
UCCJIEIOBaHUS U CBOMCTB KOMITO3UIIMM IBYX (DYHKUHUA;

CTPOUTH FT€OMETPUUYECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPIMHATHOM
IUIOCKOCTH;

CBOOOJHO OMEpUpPOBaTh MOHATUAMHU: TPAPUKH TPUTOHOMETPUUECKHUX
byHKITUH;

OPUMEHATh (QYHKIMHM A7 MOJCTUPOBAHUS M HCCIEIOBAHHS pPEabHBIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCKOro aHaJIM3a:

UCTIOJIb30BaTh MPOU3BOIHYIO IS UCCIIENOBaHUS (DYHKIIMM HA MOHOTOHHOCTD
Y DKCTPEMYMBI;

HaXoAUTh HauOOJIbIlIEE U HAUMEHbIIEe 3HaYEHUSI (PYHKLHUN HENPEpHIBHOM Ha
OTpE3KE;

UCIIOJIB30BaTh IPOM3BOAHYIO JUISl HAaXOXKJEHHS HAWIYYIIEero pEIlIeHUs B
IPUKJIAJHBIX, B TOM YUCIIE COLMAIIBHO-O)KOHOMUYECKHUX, 3a/1a4ax, Ul ONpPeIeICHUs
CKOPOCTHU W YCKOPEHHUS MpoIiecca, 3aJaHHoro (GopMysoi uiu rpaduxkom;



CBOOOJTHO ~ OMEpUpPOBATH TOHATHSIMH: TEPBOOOpa3Has, OMpPeNeIEHHBIHN
UHTETpaj, HAXOJWTh TIEPBOOOPA3HBIE AIEMEHTAPHBIX (YHKIMUA U BBHIYUCISTH
uHTerpai no popmyne Hetorona-Jleionuiia;

HAXOJUTh TUTOIIAJN ITIOCKUX GUTYP U 0OO0BEMBI TEJ C TOMOIIBI0 UHTETPaIa;

UMETh TMPEACTABICHHE O MAaTEeMAaTHYEeCKOM MOJICTUPOBAHUN Ha TpPHUMEpE
cocraBieHus nuddepeHIMaIbHBIX YpaBHCHU;

pemaTs MpUKJIaJHbIE 3a7a4d, B TOM YHCIIE COIMATBHO-IPKOHOMHUYECKOTO M
(GU3NIECKOro XapaKTepa, CpeCTBAMI MaTeMaTHICCKOTO aHaJIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KonuyectBo yacos
Ne HaumeHoBaHue pa3ieioB U TeM
w/n IpPOrpaMMBDI Beero KoHTpobHBI IIpakTHYeckn
e padoThI e padotsbl
MHO0X€eCTBO 1E€HCTBUTEIBHBIX YUCEIL.
MHorousneHnsl. PainoHanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMbI JTUHEHHBIX
ypaBHEHUU
Oynkiun 1 rpapuku. CreneHHas GyHKIUS C 12 1
LEJIbIM MTOKA3aTENEM
Apudmernuecknii KOpeHb N-0i CTETICHH. 15 1
HppauunoHanpHbIe YpaBHEHHS
[TokazarenbHas ¢pynkius. [lokasaTenpabIe 10 1
ypaBHEHUs
Jlorapudgmuyeckast QyHKITHS. 18 1
Jlorapudmuyeckue ypaBHEHHS
TpUroHOMETPUYECKUE BBIPAKEHUS U 99 1
yYpaBHEHUs
[TocnenoBaTenbHOCTH U MPOTPECCUN 10
HenpepsiBable pyHkiun. [IponsBoanas 20
[ToBTOpenue, 06001IeHUE, CHCTEMATH3AIUS 5 )
3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 136 10 0

[TPOTPAMME

DJIEeKTPOHHbIE
(undposrbie)
oOpa3oBaTe/ibHbIEC

pecypchl



11 KIIACC

Ne
/o

HaumeHoBaHue pa3iesioB U TeM
NMporpamMMmblI

HccnenoBanue QyHKIUN C TOMOIIBIO
IIPOU3BOIHON

[TepBooOpa3Hast U UHTErpas

['paduku TPUrOHOMETPUUYECKUX (PYHKIIMIA.
Tpuronomerpuyeckue HepaBEHCTBA

HppauunoHaneHble, MIOKa3aTENbHBIE U
JorapuMUYECcKre HEPaBEHCTBA

Kommuiekchbie uncna

HarypanbpHble U 1ienbie ynciia

Cuctembl palOHAIbHBIX, HPPAITMOHATBHBIX
MOKA3aTENbHBIX U JTOrapu(hMUIECKIX
ypaBHEHUH

3ajauyu ¢ mapameTpamu

[ToBTOpenwue, 0000IICHIE, CUCTEMATH3AIIHS
3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

KoanuyecTBo 4acoB

Bcero

22

12

14

24

10
10

12

16

16

136

KonTpoabHbl
e padoThbI

10

IMpakTuyeckun
e padoThI

DJIEeKTPOHHBIE
(uudposbie)
o0pa3oBaTejibHbIE

pecypcbl






IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Ne
Tema ypoka
n/n
1 MHOXecTBO, onepaly HajJ MHOXECTBAMU
M UX CBOMCTBa
2 Juarpammsl Ditnepa-Benna
3 [IpumeHeHne TeoOpeTUKO-MHOKECTBEHHOT O
amrapara Jyis peleHus 3a1a4
Panmonansuble uncna. OOBIKHOBEHHBIE U
4 JeCITUYHBIC JPOOH, TTPOIICHTHI,
OeCKOHEYHbIE TIepUOINYECKUE IPOOH
Parmonansubie ynciaa. OOBIKHOBEHHBIC U
5 JECATUIHBIC TPOOH, TIPOIICHTHI,
OeCKOHEYHBIE TICPUOINYECKUE IPOOH
5 [Ipumenenue apoOeit 1 MPOIEHTOB IS
pelieHus: NpUKIaaHbIX 3a1a4
7 [Tpumenenne apoOei u MPOLEHTOB IS
pelieHus: NpUKIaaHbIX 3a1a4
8 JlericTBUTENbHBIE YKCIa. PallnoHaaIbHEIE U
HMppaloHaJbHbIC YUCa
9 ApudmMernueckue oreparuu ¢
JICHCTBUTEILHLIMU YHCIIaMHU
10 Monynb 1eMCTBUTENBHOTO YHACIA U €T0

CBOMCTBA

KoaudecTBo 4acoB

Bcero

KonTpoabHbl
e padoThI

IIpakTnyeckn
e padoThI

JlaTa
H3y4YeHH
s

DJIeKTPOHHbIE
nu@posbIe
o0pa3oBaTe/IbHbI
e pecypchbl



11

12

13

14

15

16

17
18

19

20

21

[TpubnmxEHHBIC BRIYUCIICHUS, TIPaBHUIIA
OKPYIJICHHMS, IPUKUIKA U OLICHKA
pe3yabTara BEIYMCIECHUN

OCHOBHBIE METO/BI PELICHUS LIETBIX U
IpOOHO-PAIMOHAIBHBIX YPABHEHUH U
HEPaBEHCTB

OCHOBHBIE METO/BI PELICHUS LIETBIX U
TPOOHO-pAIMOHABHBIX YPABHEHUH U
HEPABEHCTB

OCHOBHBIE METO/bI PELICHUS LIEIBIX U
IpOOHO-PALMOHANBHBIX YPABHEHUH U
HEPABCHCTB

MHorousieHbl OT OJJHOW MEPEMEHHOM.
Jlenenue MHOro4JieHa Ha MHOTOWJIEH C
ocraTtkoM. Teopema besy

MHorouseHs! ¢ nensiMu Kodddunmenramu.
Teopema Buera

Pemenue cuctem IMHENHBIX YPaBHEHUM
Pemenue cuctem TMHENHBIX YpaBHEHUM
Marpuua cucTeMbl JTUHEHHBIX YPABHEHUMN.
Onpeaenurens MaTpULbl 2X2, €ro
r€OMETPUYECKNN CMBICI U CBOWCTBA;
BBIYHCIICHUE €0 3HAYCHUS

Omnpenenurens MaTpUIbl 2X2, €ro
rE€OMETPUUYECKUI CMBICI U CBOMCTBA;
BBIYHCIICHUE €T0 3HAYCHUS

IIpumeHeHne onpeaenuTens Ui PeIeHus
CUCTEMBI IMHENHBIX YPaBHEHHUU



22

23

24

25

26

27

28

29

30

31

32

Pemenue npukiaaHeIxX 3a7a4d ¢ TOMOILBIO
CHUCTEMBbI JIMHEWHBIX YpaBHEHU
Pemenne npukiaaHeIX 3aa4d ¢ IOMOILBIO
CUCTEMBI IMHEHUHBIX YpaBHEHUN
Kontponbnas pabota: "PannonansHbie
ypaBHEHU U HepaBeHCTBA. CHcTEMBI

JMHENHBIX ypaBHEHUN"

OyHKIUS, CIOCOObI 3aAaHUs (PYHKIINU.

B3anmuo oopatabie GyHkiun. Kommosumms

byHKIII

I'paduk pyHkmu. JnemMeHTapHbIe
npeoOpa3oBaHus rpadukoB QyHKIUI
OO6nacTh onpeneNeHnus 1 MHOKECTBO

3HaueHuil pynkuuu. Hynu Qynkumn.
[TpomexyTKH 3HaK TOCTOSTHCTBA

YérHble 1 HeUETHBIE (DYHKIUU.
[Tepuomnueckue Gpynkuu. [Ipomexxyrku
MOHOTOHHOCTH (DYHKIIUU

MaxkcuMyMbl 1 MUHUMYMBI () yHKIIHH.
HauOonbiiee 1 HauMeHbllee 3HaYeHNE
(GyHKINU Ha TPOMEKYTKE

Jluneitnas, kBagpaTH4Has U APOOHO-
TUHEHHas QYHKIUH

DeMeHTapHOe UCCIeIOBaHUE U
MOCTPOEHUE TPaPUKOB ITUX PYHKIIHI

DeMeHTapHOe UCCIIEIOBAaHUE U
noctpoeHue rpadukoB ATUX QYHKIUN



33

34

35

36

37

38

39

40

41

42

43

44

CreneHsb ¢ 1eI6IM IToKa3areiaeM. buaom
Hrrotona

CreneHsb ¢ 1eI6IM IToKa3aTeineM. buaom
Hrrotona

CreneHHast QYHKIUS ¢ HATYPaIbHBIM U
LeIbIM IToKaszaTenem. E€ cBolicTBa u
rpaduk

Kontponbnas pabora: "Crenennas
¢dbynaknus. E€ cBoiicTBa u rpadux”

ApudMeTnuecKrii KOpeHb HaTypaJIbHON
CTEIIEHH U €ro CBOMCTBA

Apudmernueckuil KOpeHb HaTypalbHON
CTEIIEHU U €r0 CBOMCTBA

[TpeobpazoBaHUs YHCIOBBIX BBIPAKECHU,
COZIEPKAILLMX CTEIIEHU U KOPHHU

[IpeobpazoBaHus YHCIOBBIX BBIPAKEHUN,
COJIEpIKaIINX CTETIEHU U KOPHU

[Ipeobpa3oBaHus YUCIOBBIX BBIPAKEHHIH,
coJiep KaIlInX CTENEeHNU U KOPHHU

Hppanunonanbusie ypaBHeHU. OCHOBHBIE
METO/Ibl PEIIECHUS UPPALIUOHATBHBIX
YPaBHEHU U

Uppanmonansubie ypaBHeHUs1. OCHOBHBIE
METO/Ibl PEIICHNS UPPALHOHAIBHBIX
YpaBHEHU U

WppanmonansHele ypaBHeHNs. OCHOBHbIE
METO/Ibl PEIIECHUS UPPALMOHATBHBIX
ypaBHEHUI



45

46

47

48

49

50

51

52

53

54

55

56

PaBHOCUIIbHBIE TIEPEXO/IBI B PEILIEHUHT
UppaLMOHATILHBIX YPABHEHUM

PaBHOCWIIBHBIE TEPEXOMBI B PEIICHUH
HMPPALMOHAJIBHBIX YPAaBHEHUI

PaBHOCHIIBHBIE IEPEXO/BI B PELLIEHUN
HMPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIIbHBIE TTEPEXO/IBI B PEILIEHUU
UPPaLMOHATIBHBIX YPABHEHUN

CBoiicTBa 1 rpa)uK KOpHS -0l CTETeHU
KakK (yHKIIMH OOpPAaTHOW CTEINEeHHU C
HaTypaJIbHbIM [10Ka3aTeaeM

CaoiicTBa 1 rpa@uK KOpHS N-0il CTENEeHU
Kak ()yHKIIMHU 0OOpaTHOW CTETEHH C
HaTypaJlbHbIM [T0Ka3aTeleM

Kontponbnas pabora: "CpoiicTBa u rpadux
KOpHS n-0H cTeneHu. MppannonanbHbie
ypaBHEHHUA"

CreneHs C palMoHalIbHBIM IIOKa3aTEIEM U
e€ CBOMCTBA

CreneHs ¢ paliMoHalIbHBIM IIOKa3aTEIEM U

€€ cBOMCTBA

CreneHb ¢ pallMOHAIBHBIM [TOKA3aTENEM U
e€ CBOICTBA

[TokazaTtenpHas GyHKIHS, €€ CBOWCTBA U
rpaduk

Wcnonws3oBanue rpapuka GyHKIUN A5
peLIeHUs] ypaBHEHU I



57

58

59

60

61

62
63
64
65
66

67

68

69

70

71

Hcnonws3zoBanue rpaduka GyHKIUN s
peleHns] ypaBHEHUI

ITokazarenbHble ypaBHeHMS. OCHOBHBIE
METO/IbI PEIICHHS] I0KA3aTEIbHBIX
YPaBHEHUI

[TokazarenbHbie ypaBHeHUsI. OCHOBHBIC
METO/Ibl PEIICHUS OKa3aTENbHBIX
ypaBHEHUH

[TokazarenbHbie ypaBHEHUS. OCHOBHBIE
METO/Ibl PEIIECHNUS T0KA3aTEIbHbBIX
YPaBHEHUI

KonrtponbHas padora: "Tloka3arenbHas
¢dbynaknwms. [TokazaTenpHbIe ypaBHEHHS"

Jlorapudm umncna. CBoiicTBa norapudpma
Jlorapudm uncna. CoiicTBa jgorapudma
Jlorapudm uncna. CoiicTBa jorapudma
JlecATUUHBIE U HaTypaJibHbIE JOrapu(Mbl
JlecATHYHBIEC ¥ HATypaJIbHBIE JIOTapU (MBI

[TpeoOpa3oBanue BEIpAXKEHUHN, COACPIKAIINX
JorapuQmbl

[IpeobpazoBaHue BBIpaXKESHHM, COIEPIKALTUX
sorapuMbl

ITpeoOpa3oBanue BeIpaXKEHUH, COAEPIKAILINX
sorapudmbl

Jlorapudmuueckas ¢pyHkuus, e€ CBONCTBA U
rpadpux
Jlorapudmmueckas GpyHKIHs, €€ CBOMCTBA U
rpaduk

e e e



72

73

74

75

76

77

78

79

80

81

82

83

Hcnonws3zoBanue rpaduka GyHKIUN s
peleHns] ypaBHEHUI

Hcnonb3oBanue rpadpuka GyHKIUN AT
pelIeHusl ypaBHEHU I

Jlorapudmuueckue ypaBueHus. OCHOBHbIE
METO/BI PEIICHUS JIOTapUPMHIIECKUX
YpaBHEHUI

Jlorapudmmueckue ypaBuenus. OCHOBHbBIE
METO/Ibl PEIICHUs JorapuPMUIECKUX
YpaBHEHUH

Jlorapudmmueckue ypaBHeHus. OCHOBHbIE
METO/IbI peIIeHUs JIorapuPMHUECKUX
ypaBHEHU I

PaBHOCHIIBHBIE IEPEXO/bI B PELLICHUH
Jorapu(pMUUECKUX ypaBHEHUI
PaBHOCHIIbHBIE TTEPEXO/IbI B PEIICHUH
Jorapu(pMUUECKUX ypaBHEHUI
Kontponbnas padora: "Jlorapudpmuyeckas
¢bynkuus. Jlorapupmuueckue ypaBHeHus"
CuHycC, KOCUHYC, TAHT€HC 1 KOTAHT'€HC
YHCIOBOr0 apryMeHTa

CuHyc, KOCUHYC, TAHT€HC U KOTaHT'€HC
YHCIOBOrO apryMeHTa

ApKcUHYC, apKKOCHHYC M apKTaHI'€HC
YKCJIOBOrO apryMeHTa

ApKCHHYC, apKKOCUHYC M apKTaHT'€HC
YKCJIOBOrO apryMeHTa



84

85

86
87
88
89

90

91

92

93

94
95
96
97
98
99
100

Tpuronomerpuueckasi OKpyKHOCTb,
onpeeneHne TPUrOHOMETPUIECKUX
(GyHKIUH 9UCIIOBOT'O apryMEHTa

Tpuronomerpuyeckasi OKpyKHOCTb,
OIIpENIETIEHNE TPUTOHOMETPUUECKUX
(GyHKLUI YUCIOBOI'O apryMeHTa

OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYJIBI
OCHOBHBIE TPUTOHOMETPHUYECKUE (POPMYJIIBI
OCHOBHBIE TPUTOHOMETPHUYECKUE (POPMYIIBI
OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYIIBI

[IpeobpazoBaHre TPUTOHOMETPUICCKIX
BBIPAKEHUI

[IpeobpazoBaHre TPUTOHOMETPUIECKIX
BBIPAYKECHU I

IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX
BBIPA)KCHU I

[IpeoOpazoBanme TPUTOHOMETPHUIECKUX
BBIPa)KCHU I

Pemenne TpuroHoMeTpUYECKUX YpaBHEHUN
Pemenne TpuroHoMeTpUYECKUX ypaBHEHUN
Pemenne TpuroHoMeTpUYECKUX ypaBHEHUN
Pemenne TpuroHoMeTpUYECKNX ypaBHEHUN
Pemenne TpUroHOMETpUYECKUX YPABHEHHUN
Pemenne TpUroHOMETpUUYECKUX YPABHEHHUM

Pemenue TPUTOHOMETPUICCKUX ypaBHeHI/Iﬁ

e e e

L S N N N N



101

102

103

104
105

106

107

108

109

110

111

112

113

114

Kontponbnas pabota:
"TpUrOHOMETPUYECKHUE BBIPAKEHHUS U
TPUTOHOMETPHUYECKHE YPAaBHCHHS"
[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS
nociiegoBareiibHOCTel. MeTon
MaTeMaTUYeCKON MHIYKIUU
MOHOTOHHBIE U OTPAHUYEHHbIE
nociueaoBaTenbHOCTH. McTopus aHanm3a
OECKOHEYHO MaJIbIX

Apudmerrueckas mporpeccus
['eomeTpuyeckas nporpeccust
beckoneuyHo yObIBaromias reoMeTpruiecKast
porpeccust

CymMa 6ecKOHEUHO yOBIBatOIeH
F€OMETPUUYECKON TPOrpeECCUU

JIMHENHBIN U SKCTIOHEHIUAJIBHBIN POCT.
Uucno e. Dopmyiia CIOKHBIX IPOLEHTOB
JInHEeWHBIN U SKCITOHEHIIMATBHBIN POCT.
Uucino e. Dopmyiia CI0KHBIX TPOLICHTOB
Hcnonb3oBanue Nporpeccuu s perieHus
peaNbHBIX 33]1a4 MPUKIAJHOTO XapaKTepa
KontponbHas padora:
"ITocrenoBaTenbHOCTH U IPOTrPECCUN "
HenpepbiBHBIE QYHKIINHN U UX CBOWCTBA
Touxka pa3pbiBa. ACUMIITOTHI TPadUKOB
byHKIMI

CBoiicTBa GyHKUNI HETIPEPHIBHBIX HA
OTpe3Ke



115

116

117

118

119

120

121

122

123

124

125

126
127

128

129

CBoiicTBa GyHKIMI HETIPEPHIBHBIX HA
OTpe3Ke

Meron HHTEpBAIOB AJI PELICHUS
HEpPaBEHCTB

MeTtoa MHTEPBAJIOB JIs1 PELIICHUS
HEPABEHCTB

MCTOI[ HHTCPBAIOB JIA pCHICHUA
HCEPAaBCHCTB

IIpumeHeHne CBOMCTB HENPEPHIBHBIX
GyHKUUH 171 peleHus 3a1a4

[IpuMeHeHHne CBOMCTB HETIPEPHIBHBIX
GbyHKUIMMA U1 pereHus 3a1a49

[lepBas u BTOpas Mpou3BoaHbIE HYHKLINUU

Onpenenenue, reoOMETPUYECKUN CMBICIT
MPOU3BOTHOU

Omnpenenenve, GU3NYECKUN CMBICI
IIPOU3BOJIHOU

VYpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIIIN

VYpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIUHA

ITpon3BoHBIE 3JIEMEHTAPHBIX (PYHKLIUI
ITpou3BoHBIE 3JIEMEHTAPHBIX (PYHKLIUH
[IpousBoaHast CyMMBbl, IPOU3BEICHNU,
YaCTHOI'O M KOMIIO3ULIUU (YHKIUH

[Ipon3sBoaHast CyMMBbl, TPOU3BEICHNUS,
YaCTHOT'O ¥ KOMIIO3UIINHU (HYHKITUH



130

131

132

133

134
135

136

[IpousBoaHast CyMMbl, TPOU3BEICHNUS,
YaCTHOT'O U KOMITO3UITUU (DYHKITHI

KonTtponbnas padora: "IIponsBogHas"

IToBTOpeHnue, o600IIEeHEe, CCTEMaTU3aLUs
3HaHui: "YpaBHeHUS"

[ToBTOpEHME, 0000IICHNE, CHCTEMATH3AIUS
3HaHui: "OyHkuun"

HToroBast KOHTpoOJIbHAs paboTa
Wrorosast KoHTpoIbHAs paboTa

[ToBTOpEHme, 0600IICHIE, CHCTEMATH3AIUS
3HAaHUU

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

136

10



11 KIIACC

KoanuectBo yacos DJIeKTPOHHBbIE
N JlaTa @
¢ uudpoBbie
Tema ypoxa KoHTpobHBI IIpakTHYecku U3y4YeHHU
o0pa3oBaTe/ibHbI

n/n Bcero
e padoThI e padoTsI A
e pecypchbl

[Ipumenenne npou3BOAHOMN K
nccaea0BaHuio (PyHKIHI Ha 1
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

[IprMeHeHne npon3BOJHOM K
UCCIeI0BaHNI0 (PYHKIIMH Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpumeHeHue npou3BOAHOMN K
uccienoBaHni0 (QYHKIIUM HA 1
MOHOTOHHOCTb M 3KCTPEMYMBbI

[IpuMeHeHne pou3BOAHON K
MCCIIEJIOBAHUIO (PYHKIIM Ha 1
MOHOTOHHOCTH B 9KCTPEMYMBI

[IpnMeHeHne npon3BOAHON K
uccre10BaHni0 (PYHKIUM HA 1
MOHOTOHHOCTb U 9KCTPEMYMBI

[IpuMeHeHne pou3BOAHON K
HccienoBaHui0 (YHKIIUM HA 1
MOHOTOHHOCTb U SKCTPEMYMBI

Haxoxnenre HanOoJIbIIEro 1

HAaUMEHBILIEr0 3HAaYEHNs HETIPEPHIBHON 1
(GyHKIMU Ha OTpe3Ke



10

11

12

13

14

15

16

Haxoxxaenue HanOoMbIIEro u
HaMMEHBIIIEr0 3Ha4€HUs HEIIPEPbIBHON
(yHKIMM Ha OTpE3Ke

Haxoxnenne HanOOoJIbIIETO U
HaWMEHBIIIETO 3HAYCHUSI HEMPEPHIBHOM
(GbyHKIMY Ha OTpe3Ke

Haxoxxnenne HanGombIero u
HaWMEHBIIIETO 3HAYECHUS HENPEPBIBHON
(GyHKIMU Ha OTpe3Ke

Haxoxxnenne HanOoIbIero u
HAUMEHBIIIETO 3HAYCHHS HETIPEPHIBHOM
(GYHKIIUY Ha OTpEe3Ke

Haxoxnenne HanOobIIero u
HaVMEHBIIIEr0 3HAaYECHHS HEIIPEPBIBHOM
(GyHKIMHU Ha OTpe3Ke

[Ipumenenne npou3BOIHOM IS
HAXO0XJCHUSI HAaUJTy4yIIero peleHus B
MPUKIAAHBIX 3a7a9ax

[IpumeHeHue mpou3BOAHOMN AJIs
HaXOXACHHUA HAUJTYYICTO PCIICHUA B
NPUKIIAAHBIX 3aa4ax

[Ipumenenne npou3BOIHOM JUIs
OMpEeICIICHUSI CKOPOCTH U YCKOPEHUS
npoliecca, 3aIaHHOro (HOpMyJIoi WK
rpadpuKoM

[Iprmenenre npou3BOIHOM IS
OMPENICIICHUSI CKOPOCTU U YCKOPEHUS



17
18
19

20

21

22

23

24

25

26

27

28

29

30

npoliecca, 3aJaHHOT0 GOpMYIIOHN UK
rpadukom

Kommozunus ¢pyHKIui

Komnoszumus ¢pyHkumii

Komnozumus GyHkimii

I'eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPAMHATHOM MJIOCKOCTH
['eomerpuyeckre 00pa3bl ypaBHEHUH Ha
KOOPJAWHATHOM TIOCKOCTH

KonTtponwsHas pabora: "MccnenoBanue
(GyHKIUH ¢ TOMOIIBIO TPOU3BOTHOM "
[IepBoOoOpa3Hasi, OCHOBHOE CBOMCTBO
epBOOOPa3HBIX

[TepBooOpazHbie IeMEHTAPHBIX (YHKIHH.
[TpaBuiia HaXOXKJIEHUS! IEPBOOOPA3HBIX
ITepBooOpazHbie 1eMEHTApHBIX (QYHKIHH.
[IpaBuna HaxoX/1eHUs IEPBOOOPA3HBIX
NuTterpan. ['eoMeTpuuecKuii CMbICI
MHTErpaia

Brruucnenue onpenen€éHHOro HHTerpaia
o (hopmyne Herotona-Jleitounia
Brruucnenue onpenesnéHHOro nHTerpaia
no (hopmyne Herotona-Jleitouuia
[Ipumenenne naTerpana Juis HaxoXACHUs
TJIOMIAACH TUIOCKUX (DUTYD

[Ipumenenne MHTETpaa ISl HAXOXKACHHS
00bEMOB r€OMETPUUECKUX TET



31

32

33

34

35

36

37

38

39

40

41

42

[Ipumeps! pemenuii auddepeHnanbHbIX
YpaBHEHUH

[Tpumeps! pemienuit AudepeHuanbHbIX
YpaBHEHU U

MaremaTuyeckoe MOACIIUPOBAHUE
peabHBIX MPOIECCOB C MTOMOIIBIO
mddepeHnnanbHbIX ypaBHEHUH

Kontponsnas pabora: "[leppooOpasznas u
uHrerpan”

Tpuronomerpuueckue QyHKIUHU, UX
CBOICTBa U rpaduKu

Tpuronomerpudeckue QyHKINHU, HX
CBOMCTBA U TpaduKu

Tpuronomerpuueckue QyHKIUHU, UX
CBOMCTBA U rpaduKu

Tpuronomerpuueckue GyHKIUHU, UX
CBOICTBA U IrpaduKu

Tpuronomerpuueckue QyHKIUHU, UX
CBOMCTBA U rpaduKu

OT60p KOpHEH TPUTOHOMETPUIECKUX
YPaBHEHUH C IIOMOLIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH

OT100p KOpHEH TPUTOHOMETPUUECKUX
YPaBHEHUH C IIOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

OT60p KOpHEN TPUTOHOMETPHUUECKHUX
YPaBHEHUH C ITOMOILBIO
TPUTOHOMETPUYECKOH OKPYKHOCTH



43

44

45

46

47

48

49

50

51

52

53

54

55

OT100p KOpHEH TPUTOHOMETPUUECKUX
YPaBHEHUH C TOMOIIbIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
Pemenue TpuroHoMeTpuuecKux
HEPABEHCTB

Pemenue TpuroHoMeTpuuECKuX
HEPaBEHCTB

Pemenue TpuroHoMeTpuueCcKux
HEPABEHCTB

Pemenue TpuroHoMeTpuuECKUX
HEPABEHCTB

Kontponbnas padora: "I'paduku
TPUTOHOMETPUUYECKUX (PYHKIIHIA.
Tpuronomerpudeckue HepaBeHCTBA"
OCHOBHBIE METOIbI PEIICHUS
MOKa3aTeIbHbIX HEPABEHCTB
OcHOBHBIE METO/IbI PELICHUS
MOKa3aTeJIbHbIX HEPABEHCTB
OCHOBHBIE METO/IbI PELICHUS
IIOKA3aTEJIbHbIX HEPABEHCTB
OcCHOBHBIE METO/IbI PELICHUS
MOKa3aTeNbHBIX HEPABEHCTB
OCHOBHBIE METO/BI PELICHUS
Jorapu(MUYECKUX HEPABEHCTB
OCHOBHBIE METOJIbI PEIICHUS
norapuMHUYECKIX HEPABEHCTB
OcCHOBHBIE METO/IbI PELICHUS
Jorapu(MUYECKUX HEPABEHCTB



56

57

58

59

60

61

62

63

64

65

66

67

68

OCHOBHBIE METO/IbI PELLICHUS
Jorapu(MUYECKUX HEPABEHCTB
OcHOBHBIE METOIbI PELICHUS
UPpaIMOHATHFHBIX HEPABEHCTB
OCHOBHBIE METO/IBI PEIICHUS
UppaIMOHATFHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PEIICHHS
UppalMOHATLHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PEILICHHS
UppalMOHaTIbHBIX HEPABEHCTB
I'padmueckue meToab! petieHus
UPPAIMOHATBLHBIX YPABHCHHH
['padmyeckrie METOABI peLICHUS
UPPAIMOHATILHBIX YPABHCHHMA
I'padmueckue MeTOIBI pereHs
MOKa3aTeNbHbIX YPaBHEHUN
I'paduueckue MeTobI perIeHUs
MOKa3aTeNbHBIX HEPABEHCTB
I'padmueckue meToab! petieHus
Jorapu(MUYECKUX YpaBHEHHM
['padmyeckrie METOABI peLICHUS
norapu(MUYECKUX HEPABEHCTB
I'paduueckre MeTobI pelIeHUs
Jorapu(MUYECKUX HEPABEHCTB
I'padmyueckue MeToabI peleHs
MOKa3aTENIbHBIX U JTOrapu(pMUIECKUX
YpaBHEHU U



69

70

71

72

73

74

75

76

77

78

79

I'padmueckue MeToab! perieHus
MOKa3aTeJIbHBIX U JOrapu(pMUIECKUX
YpaBHEHUU

I'padmueckue meToab! petieHus
MOKA3aTeIbHBIX U JIOrapu(PMHUUECKUX
HEPaBEHCTB

I'papuueckue MeTob! perIeHus
MOKa3aTeNbHbBIX U JOrapu(PMUIECKUX
HEPaBEHCTB

KonTponbnas padora: "HppaunoHanbHele,
NOKa3aTeNbHbIe U JiorapudmMuieckue
HepaBeHCTBA"

KommiekcHsle uncna. Anredpanyeckas v
TPUTOHOMETpUUecKas (POpMBbI 3aITUCH
KOMIUIEKCHOI'O YHcia

KommnekcHsble uncna. Anredpandeckas u

TpUrOHOMETpUYecKas (POpMBbI 3aIUCH
KOMILJIEKCHOT'O YHCIIa

ApudmMernueckue oreparuu ¢
KOMIUICKCHBIMU YHCIIAMH
ApudmeTrnueckue onepamnuu ¢
KOMIUIEKCHBIMU YHCIIAMU

N300pakeHne KOMITJICKCHBIX YHCENT Ha
KOOPAMHATHOM MJIOCKOCTH
N300paxeHne KOMITJIEKCHBIX YHCeN Ha
KOOPAMHATHOM TJIOCKOCTH

®opmyna Myaspa. Kopau n-oii crenenu
U3 KOMIUIEKCHOI'O Yncia



80

81

82

83
84

85

86

87

88

89

90

91

92

®opmyna Myaspa. Kopau n-oii ctenenu
13 KOMIUIEKCHOTO YHCia

HpI/IMeHeHI/IC KOMIIJICKCHBIX YU CCJI AJIA

peICHUA (bHBI/I‘IeCKI/IX N TCOMCTPHUICCKUX

3aJ1a4

KonTponbnas pabdora: "KommiekcHble
yucna"

HaTypaJ'ILHLIC n 1OCJIbIC YUCiia
HaTypaJ'ILHLIC n OCJIbIC YUCiia

[IpuMeHeHne nprU3HAKOB AEIUMOCTH
LENBIX YUCell

[IpumeHeHne MPU3HAKOB AETUMOCTH
LEJIbIX YUCell

[TpumeHeHne MpU3HAKOB IETUMOCTH
nensix uncen: HOJ[ u HOK

[IpuMeHeHne MprU3HAKOB JCITUMOCTH
nenbix yncen: HOJ[ u HOK
[IpumMeHeHne npru3HAKOB AEIUMOCTH
LEJIBIX YUCeI: OCTATKU MO0 MOAYIIIO
[IpuMeHeHne npru3HaKOB AEIUMOCTH
IEJIBIX YHCEJI: OCTATKU 10 MOJIYITIO
[IpuMeHeHre MPU3HAKOB JACTUMOCTH
HEJIBIX YHUCeNT: aNropuT™ EBkiuaa s
pelieHus 3a/1a4 B 1eJIbIX YncIax
Koutponbnas pabora: "Teopus 1enbix
yucen"



Cucrema 1 COBOKYITHOCTb ypaBHEHUH.
93 PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEACTBUS

Cucrema 1 COBOKYITHOCTh ypaBHEHUH.
94 PaBHOCHIBHBIE CUCTEMBI U CUCTEMBI-
CIIEICTBUS

OcHOBHbBIC METOJbI pCHICHUA CUCTEM U

95
COBOKYITHOCTECHW pallMOHAJIbHBIX YPaBHCHHUU

OCHOBHBIE METO/IbI PEIICHHS CHCTEM U
96 COBOKYITHOCTEH MppPallMOHAIBHBIX
YpaBHEHUH

OCHOBHBIE METO/IbI PELIEHUSI CUCTEM U
97 COBOKYITHOCTEH MMOKA3aTEIbHBIX
YpaBHEHU U

OCHOBHBIC METO/Ibl PEILICHHSI CUCTEM U
98 COBOKYITHOCTEH TTOKa3aTeIbHBIX
YpaBHEHUI

OCHOBHBIC METO/IbI PEIICHHS CUCTEM U
99 COBOKYITHOCTEH JIOrapu(hMUICCKUX
YpaBHEHU U

OCHOBHBIE METO/IbI PEIICHHUS CUCTEM U
100 COBOKYITHOCTEH JTorapu(pMUIECKux
ypaBHEHUH

[TpumeHeHMe cHCTEM K PEIICHHIO
MaTeMaTHYeCKUX 3a1ad 1 3a/1a4 U3

101 pa3UYHBIX 00JIaCTe HAYKH U pPeabHOM
KM3HU, HHTEPIPETAIHS OTYdSHHBIX
pe3y/IbTaToB



102

103

104

105

106

107

108

109

110

111

112

[IpuMeHeHNEe CUCTEM K PELIECHUIO
MaTeMaTHYECKUX 3a1a4 U 3a1a4 U3
pa3IMYHBIX 00JIACTeH HAYKH U PEATbHOM
JKU3HH, MHTEPIIPETaLs [TOJIy4EHHBIX
pe3yJIbTaTOB

[IpumeHeHre HEPaBEHCTB K PELICHUIO
MaTeMaTHYECKHX 3a/1a4 U 3a/1a4 U3
pa3NUYHBIX 00JIaCTe HAYKH U pPeabHOM
KU3HU, UHTEPIIPETALUS OTyYEHHBIX
pe3yJIbTaTOB

KonTponbsHas pabora: "Cucremsl
PpallMOHAJIIbHBIX, UPppalluOHAJIbHBIX
MOKa3aTENIbHBIX U JTOrapu(pMUIECKUX
ypaBHEHUI"

PannonaneHble ypaBHEHUS ¢ TapaMeTpaMu

PanmonanbHble HEpaBEHCTBA €
napaMeTpamu

PanyonaneHbIE cCHCTEMBI ¢ TapaMETPAMHU

WppanuonanbHble ypaBHEHUS,
HEpaBEHCTBA C MapamMeTpamMu

HppanmoHanbHbIE CUCTEMBI €
rapameTpamu

[lokazarenbHble ypaBHEHUS, HEPABEHCTBA
C mapameTpaMu

Iloka3aTenbHBIE CHCTEMEI C napamMmeTpaMmu

Jlorapugmuueckue ypaBHeHUs,
HEpaBEHCTBA C NMapaMeTpaMu



113 Jlorapugmuyeckue CUCTEMBI C
napameTpamu

114 Tpuronomerpudeckie ypaBHEHHUs C
napaMeTpamu

115 TpuroHomerpryeckre HEpaBeHCTBA C
napameTpamu

116 TpUroHOMETpUYECKHE CUCTEMBI C
napaMeTpamu

ITocTpoenue u ucciaegoBanue
117 MaTEMaTHYECKUX MOJEIIEH peaabHbIX
CUTYALIMH C IOMOIIBIO YPAaBHEHUH C

napameTpamu

[TocTpoenue u uccienoBanue
118 MaTeMaTHYECKUX MOJEIIEN peaabHbIX
CUTYALIMI C IIOMOIIBIO CUCTEM YPABHEHUN

C rmapaMeTpaMu

[TocTpoenue u uccienoBanue
119 MaTEMaTUYECKUX MOJEIIEN peanbHbIX
CUTYallli C MOMOILbIO CUCTEM YPAaBHEHHI

C IapaMeTpaMu

120 KonTponbnas padora: "3anauu c

napamerpamu’

121 [ToBTOpenwue, 06001IICHME,
cucTeMaTu3alMs 3HaHui: "YpaBHeHua"

[ToBTOpenue, 06odIIEHME,

122
cucreMaTru3aius 3HaHuil: "YpaBHeHus"



123

124

125

126

127

128

129

130

131

132

133

134

[ToBTOpenue, 06odIICHME,
cucTteMaTu3alus 3HaHuil: "YpaBHEHHUS.
Cucremsbl ypaBHeHUI"

[ToBTOpenue, 0600IICHHE,
cucremarusauus 3Hanui: "HepaBencraa"

[ToBTOpenue, 0600IEHUE,
cucreMmarusanus 3Hanuii: "HepaBeHncrea”

[ToBTOpenue, 060b1IEHME,
cuctemaruzanus 3Hanuil: "HepaBencrsa"

[ToBTOpEeHue, 06001ICHHE,
cucremaruzauus 3HaHuii: "[IponsBoanas u
e€ npuMeHeHue"

[ToBTOpenue, 06001IICHME,
cucremarusauus 3Hanuii: "[IpousBoanas u
e€ npumeHeHue"

[ToBTOpenue, o6obIIEHNE,
cucreMmaruzauus 3HaHui: "[IponsBoanas u
e€ npumeHeHue"

[ToBTOpenue, 06od1IICHME,
cucrteMmaruzanus 3Hanuil: "MHTerpan u ero
npuMeHeHue"

[ToBTOpenue, 0600MIEHNE,
cucTeMaTu3auus 3Hanuit: "Oyukuun"
[ToBTOpenue, o600ICHHE,
cucTeMaTu3auus 3HaHuit: "OyHkuun"
[ToBTOpenue, 06od1IICHME,
cucrtemaruzamus 3HaHui: "OyHkuun"

HToroBast KOHTpOIbHAs paboTa



135 HroroBas KoHTposbHas paboTa

136 [ToBTOpenwue, 06odIICHME,
CUCTEMATU3ALIMA 3HAHUM

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

136

10






YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI Ul YYEHUKA

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET
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