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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,
MOHNUMAaHUSI OCHOBHBIX TCHJICHIIUN Pa3BUTHS SKOHOMUKH M OOIECTBCHHOMN JKU3HH,
MO3BOJISIET OPHUEHTHPOBATHCS B COBPEMEHHBIX HHU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUAX, YBEPEHHO HCIIONBH30BaTh MX I JalbHEWIero oOpa3oBaHUus U B
MOBCEHEBHOM KM3HU. B TO ke Bpems oBiajieHue aOCTPaKTHBIMU M JIOTHUECKH
CTPOTUMH KOHCTPYKIMSIMH ainreOpbl M MaTeMaTUYeCKOro aHajin3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH, JOKAa3bIBATh
YTBEPKJIEHUSI C TIOMOIIBIO UHAYKIIMU W PACCY>KJIaTh JEIYKTUBHO, MCIOJIb30BATh
00001IeHre ¥ KOHKPETH3allMi0, a0CTparupoBaHUE U AaHAJIOTUIO, (OPMHUPYET
KPEaTUBHOE M KPUTHUECKOE MBIIIUICHHE.

B xone usywyenusi yueOHOro Kypca «Anredpa M Hayaia MaTeMaTHYECKOTO
aHanu3a» OOyYarolIMecs: MOJTY4YalOT HOBBIM OIBIT PEIICHUs TMPUKIAJHBIX 3aJ1ad,
CaMOCTOATEILHOTO MOCTPOCHUSI MAaTEMAaTUYECKUX MOJIETICH peaslbHbIX CHUTYyaIluH,
UHTEPNPETAMA  TIOJYYEHHBIX  PEIICHHWM, 3HAKOMSATCS C  IpUMEpPAMHU
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B TMPHUPOJE, HAayKe UM 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
NeSTeNbHOCTH, TpeOyromeld MNpoAOHKUTENbHOM KOHLEHTpAlMd BHUMAaHUA,
CaMOCTOATEIbHOCTH, aKKYPATHOCTH U OTBETCTBEHHOCTH 3a MOJIYYeHHBIN pe3ybTaT.

B ocHoBe Metoanku oOydeHus aareOpe U HauajlaM MaTeMaTHYECKOTO aHaIu3a
JICKUT JIEATSIbHOCTHBIA MTPUHITUTT O0yJCHHUS.

B cTpykType yueOHOro kypca « Anredpa 1 Hayajla MaTEMaTHYECKOTO aHAIN3a
BBIJICJICHBI  CIEAYIOIIME COJIepKaTelIbHO-MeToAuueckrue JnuHuu: «Yucna wu
BbIYUCIICHUDY, «DyHKIUU U Tpadukuy, «YpaBHEHUs U HepaBeHCTBa», «Hauamna
MaTeMaTHYeCKOTo aHainu3a», «MHoOkecTBa U JOruka». Bce OCHOBHBIE
coJiepKaTeIbHO-METOIMUECKUE JIMHUW HW3Y4aloTCsd Ha TMPOTSHDKCHUHM JIBYX JIET



oOy4eHHs Ha YPOBHE CpeJTHETO 00Iero 00pa3oBaHusi, €CTECTBEHHO JOMOIHSS IPYT
Jpyra ¥ OCTEIIEHHO HACHINIAsCh HOBBIMH TeMaMU U pa3nenaaMu. JlaHHbIi yaeOHbIN
KypC SIBJISIETCSI MHTErPATUBHBIM, IOCKOJBKY OOBEAMHSET B cebe cojeprKaHue
HECKOJBKUX MaTeMaTUYECKUX TUCIUIUIMH, TaKUX Kak anredpa, TPUTOHOMETPHS,
MaTEeMaTH4YECKUI aHaJIU3, TEOPUSI MHOKECTB, MaTEMaTUUYecKas Jioruka u apyrue. [1o
Mepe TOTO Kak 00ydJarouiuecs: OBJIaJIeBalOT BCE 0oJiee MMPOKUM MaTEMaTUYECKUM
anmapaToM, y HUX IMOCJIEI0BATEIbHO (POPMUPYETCS U COBEPUICHCTBYETCS YMEHHE
CTPOUTh MaTEeMaTHYECKYI0 MOJENb PEAJbHOW CHUTYyallMH, MPUMEHSATh 3HaHWUS,
MOJIyYeHHbIE TPU HM3YYEHUM Y4YeOHOTro Kypca, I PEHICHUS CaMOCTOSTEIbHO
c(hopMyIMPOBAHHON MaTeMaTUYECKOW 3a/laud, a 3aTeM HHTEPIPETUPOBATH CBOMU
OTBET.

ConepxxaTenbHO-MeTOAMYECKas JTUHUSA «Yucna v BBIYMCIICHUS» 3aBepllaeT
dbopMuUpOBaHUE HABBIKOB UCMOJb30BAaHUS JCHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4YaTo Ha YPOBHE OCHOBHOIO 0011ero oopazoanus. Ha ypoBHe cpennero oo1ero
oOpa3zoBaHus oco0oe BHUMaHuE yJensercs  (OPMUPOBAHUIO  HABBIKOB
pallMOHAJIbHBIX BBIYMCIICHUHM, BKJIIOYAIOIIUX B Ce0s MCIOJIb30BAHUE Pa3TMYHBIX
dbopM 3amucu yucla, yMEHUE JieNlaTh MNPUKUJKY, BBIMNOJHSITH MPUOIMKEHHBIE
BBIYMCJICHUS, OIICHUBATh UYWCIIOBBIE BBIPAKEHUS, pabOTaTh C MaTeMaTHYECKUMH
KOHCTAaHTaMHU. 3HAaKOMbIE OOYYaloOlUMCS MHOXXECTBA HATYpPalIbHBIX, LEJbIX,
pallMOHAJIBHBIX W JICUCTBUTEIBHBIX  YHCEN  JIOMOJIHSIOTCS ~ MHOXKECTBOM
KOMIUIEKCHBIX 4Hcel. B KaxJaoM M3 3TUX MHOXECTB pPacCMaTpUBaIOTCS
CBOMCTBEHHBIE €My cHenuduueckue 3ajadyd W Olepaluu: JeJeHUEe Haleno,
OTNIEPUPOBAHUE OCTaTKaMM Ha MHOYECTBE II€JIbIX YHCENI, OCOObIE CBOMCTBA
pallMOHANIBHBIX U UPPALMOHAIBHBIX YHCEIl, apu(METUUECKUE OMEpaIluu, a TaKkkKe
U3BJICUCHUE KOPHS HATypajdbHOM CTENEHU HAa MHOXECTBE KOMIUICKCHBIX YHCEIL.
bnarogapst mocnenoBaTeIbHOMY pPACHIMPEHUIO KPyra MCHOJb3YEeMbIX YHCENT U
3HAKOMCTBY C BO3MOKHOCTSMHU MX MPUMEHEHUS ISl PEUICHUs Pa3JIMYHbIX 3ajad
dbopMupyeTcsi pencTaBiIeHne O SANHCTBE MAaTEMaTHKH KaK HAYKH W €€ pOJH B
MIOCTPOCHUU MOJICTICH peaslbHOTO MHpA, IMUPOKO HCIOIB3YIOTCS 000OIICHUE U
KOHKpPETHU3aIIUS.

JIunus «YpaBHEHUS W HEPABEHCTBA» PEANM3YeTCs] Ha MPOTSKEHUU BCETO
o0y4yeHHs Ha YpOBHE CpPEIHEro oOIIero 0O0pa3oBaHUs, MOCKOJBKY B KaXJI0M
paznaene Ilporpammbl OpeayCMOTPEHO PENIEHUWE COOTBETCTBYIOIIMX 3ajad. B
pe3ynbTare OOydYaroIIMecs OBIAJCBAIOT PA3IMYHBIMH METOJIAMU  PEIICHUS
palMOHANBHBIX, HUPPAIMOHAIBHBIX, TOKA3aTEIbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUYECKUX YpPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TakKXe 3ajady,
cojepkamux napamerpbl. [lodydeHHble yMEHUS WIMPOKO HCHOJB3YIOTCS MpHU
uccienoBaHu (HYHKIUNA C TIOMONIBIO MPOU3BOJIHOM, MPU PEIICHUH MPUKIATHBIX
3a/1a4y ¥ 3a7]a4 Ha HAXOXKJIEHHWE HAWOOJBIIUX U HAUMEHBIIIUX 3HAYEHUN ()YHKIIHH.



JlanHast comepkaTelibHas IMHUS BKIIIOYAET B ce0sl Takxke (OpMHUPOBAHUE YMEHHM
BBITIONHATh ~ pacy€Tel 1Mo  ¢opMmynaMm, MpeoOpa3oBaHUsl  PalMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUUYECKHX BBIPOKEHHH, a TaKKe BBIPAKEHUH,
COJIepKalIX CTENeHu U Jiorapudmbl. bmaronaps nszydeHuro anreOpanyeckoro
MaTepHalia IpOUCXOIUT JalbHEHIIIee pa3BUTHE AITOPUTMUYECKOTO U a0CTPAKTHOTO
MBIIIJIEHUST 00yJaroumxcs, GOpMUPYIOTCS HaBBIKM JCIYKTUBHBIX PACCYXKICHUM,
paboThl C CHUMBOJBHBIMU (OpMaMH, TMPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpAaBEHCTB. AlreOpa npemaraet 3QQpeKTuBHbIC
WHCTPYMEHTHI [UIsl PEIICHHS MPAKTUYECKMX U €CTeCTBEHHO-HAyYHBIX 3aj1ad,
HATrJIAIHO IEMOHCTPHUPYET CBOM BO3MOKHOCTH KaK sI3bIKa HAYKH.

CopnepxxarenbHo-MeToauueckass JuHUS «DyHKkuMM U rpaduKm» TECHO
NeperieTaeTcs ¢ JIPYTMMU JIMHUSMU Y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICIIE 33J]a€T MOCJIeI0BATEIbHOCTh U3YUeHUsl MaTepuaia. 3ydeHue crerneHHowu,
MO0KAa3aTeNbHOM, JIOrapuPMUUIECKON U TPUTOHOMETPUUECKUX (PYHKIUHN, UX CBOMCTB
U rpauKOB, UCHOJIb30BaHKE (DYHKLUMHA JUIsl pElICHMs 3a/ad U3 JIPYrux y4eOHbIX
IPEIMETOB U PEaIbHOW KU3HU TECHO CBA3AHO KaK C MAaTEMaTHYECKUM aHAIU30M,
TaKk U C PEIICHHEM ypaBHEHUH W HepaBeHCTB. Ilpu sTom OoibIIOE BHMMaHHE
ynensiercss (GOpMHPOBAHUIO YMEHUS BbIpakaTh (GOpMylamMH 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: aHaAIUTHYECKOM, rpaduueckoi u coBecHOU. Ero uzydenue cnocoOCTByeT
Pa3BUTHIO AJITOPUTMUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIEHHI0 U
KOHKPETHU3ALIMH, UCTIOIb30BaHUIO aHAJIOTHIA.

CopepxarenpHass JuHug «Hauvana mMaTeMaTHYecKOro aHajiv3ay MO3BOJIAET
CYLIECTBEHHO PaCIIMPUTh KPYyr KaK MAaT€MaTHYECKHUX, TaK U NPHUKJIAJHBIX 33124,
JOCTYTHBIX OOYYaOIUMCs, TaK KaK y HHUX TOSBISAETCS BO3MOXXHOCTb CTPOUTH
rpaduKu  CIOXHBIX (PYHKIMHA, OMPEENATh HMX HAWOOJIbIINE W HAUMEHBIIHE
3HAYEHUS, BBIYUCIATH IUIOMIAAU GUTYp U OOBEMBI TeJ, HAXOJIUTh CKOPOCTH U
YCKOpEHHsI TmpoueccoB. JlaHHasg coaepkarenbHas JIMHHUS OTKPBIBA€T HOBBIE
BO3MOXXHOCTH TIOCTPOEHUS MAaT€MAaTHYECKUX MOJEIEH peajabHbIX CHUTyaluH,
N03BOJISIET HAXOIUTh HAUTy4YlIEE PEIICHHUE B IPUKIIAHBIX, B TOM YUCJIE COLIUAIBHO-
SKOHOMHMYECKHUX, 3a/a4aX. 3HAKOMCTBO C OCHOBAaMH MaTEMaTHYECKOTO aHaIM3a
CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-TOTMUYECKOTO U KPEaTHBHOTO
MBIIIJIEHUSI, (OPMUPOBAHUIO YMEHHMH pAcTO3HaBaTh TMPOSBIEHUS 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/ularaloT Haubosiee yHHMBEpCAIbHBIN $3bIK, OOBEAMHSIOIIUNA BCE pa3feiibl
MaTEeMaTUKU W €€ TPWIOKEHUH, OHU CBA3BIBAIOT pPa3HbIE MaTeMaTHYECKUE
JUCIUIUIMHBL W MX TPWIOKEHUs B eauHoe 1enoe. [loaTomMy BakHO JaTh
BO3MOXHOCTh 00y4YaromeMycsi TOHHMAaThb TEOPETHUKO-MHOXKECTBEHHBIN  S3BIK
COBPEMEHHOW MaTEeMaTUKHU U HCIOJIb30BATh €r0 JJIsi BBIPAXKEHHUS CBOMX MBICIIECH.
Jpyrum BakKHBIM TPU3HAKOM MaTeMaTHKU KaK HAyKd CleayeT MpU3HATh
CBOMCTBEHHYIO €l CTpOrocTh OOOCHOBaHUW U CIIEJOBAaHUE OIPEIACIIEHHBIM
OpaBWIaM  TOCTPOEHUS  JOKA3aTeNbCTB.  3HAKOMCTBO € DJIEMEHTAMH
MaTeMaTUYECKON JIOTUKH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIIJICHHS
00yJarouxcs, MO3BOJISIET UM CTPOUTH CBOM PACCY)KJICHUSI Ha OCHOBE JIOTHYECKHX
npaBul, GOpMUPYET HABBIKA KPUTUUECKOTO MBILIUICHHUS.

B yuebHoM kypce «Anrebpa W Hayajga MaTEMaTHYECKOTO aHAIM3a»
NPUCYTCTBYIOT OCHOBBI MaTE€MaTHYECKOTO MOJEIHPOBAHUS, KOTOpPHIE MPU3BaHEI
CrocoOCTBOBaTh (OPMUPOBAHUIO HABBIKOB IOCTPOEHUS MOJENEH peaibHbIX
CUTyaIllii, WCCIEeNOBaHUS O3TUX MOJENEH C TMOMOIINBI0 amnmapara aiareOpsl u
MaTeMaTUYECKOTO aHalu3a, MHTEPIpPETallid TOJYyYEHHBIX pe3ynbTaToB. Takue
3aJJaHus BIUIETEHBI B KOXKIBIM U3 Pa3IeioB MPOTPAMMEI, IIOCKOJIBKY BECh MaTepHal
y4eOHOro Kypca IIUPOKO HCHOJIB3yeTCs U PelIeHUs MPUKIaTHBIX 3amad. [lpu
pEeIIeHNH  peanbHBIX  MPAKTHUYECKUX  33Jad  OOydarolluecss  pa3BHBAIOT
HaOII0JaTebHOCTh, YMEHHWE HAaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOb30BaTh ~ AHAJIOTHIO, 0000IaTh M KOHKPETH3UpPOBATH  IPoOJIeMy.
JlesTenpHOCTh 1O (POPMHPOBAHUIO HABBIKOB PEIICHUS NPUKIATHBIX 3a7ad
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 ximacce — 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 mepuoguueckue apodu. Ilpumenenue npobeil ¥ MPOLEHTOB JUIS
peLIeHUs IPUKIAJHbIX 3a1a49 U3 Pa3JIYHbIX OTpaciieil 3HAHUM U peabHOU KU3HU.

JleicTBUTENbHBIE 4YMCIIA. PanuoHaJbHBIE M MPpPAalMOHAJIBHBIE YHCIIA.
Apudmernueckue  omepauud € JEUCTBUTENBHBIMM  4YuciaamMu.  Momynb
JNEUCTBUTEIBHOTO Yncia U ero cBoictBa. IIpulnmkEéHHbIE BBIYUCIIECHUS, ITPaBUIIa
OKPYIJICHHs], IPUKHUJIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUN.

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

ApudmMeTnyecknii KOpeHb HaTypajdbHON CTENIEHU U €r0 CBOMCTBA.

Crenenp C palMOHAJbHBIM ITOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
NIEUCTBUTEIILHBIM TOKA3aTCIIEM.

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

CuHycC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
APKKOCUHYC M APKTAaHI'€HC YMCIOBOI0 apryMEHTA.

YpaBHeHUs H HEPABEHCTBA

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

OCHOBHBIE METOJbI PELICHUS LETBIX U IPOOHO-PAIIMOHAIBHBIX YPABHEHUH U
HEPAaBEHCTB. MHOIOWIEHBI OT OJHOM NEPEMEHHOW. JlelleHne MHOrodsieHa Ha
MHOTO4JIEH C OCTaTKOM. Teopema be3dy. MHOrouseHs! ¢ nensiMu KO3 QPHUIIHeHTaMu.
Teopema Buera.

[IpeoOpazoBanus YHCIOBBIX BBIPAXKEHUN, COJIEPKAIINX CTETICHH U KOPHHU.

WppaunoHanbHble YpaBHEHHUS. OcHOBHBIE METO/IbI pelIeHus
UPpaLMOHAIbHBIX YPaBHEHMIA.

IToka3zatenbHble ypaBHEHHs. OCHOBHBIE METOJBl PELICHHs IOKAa3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpazoBanue BEIpAKEHHM, COACPIKAITUX JTOTApU(MBI.

Jlorapudmuyeckue ypaBHEHHUSI. OcHOBHBIE METO/IBI perieHus
JorapuMUYECKUX YPABHCHHI.

OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIIbL. [TpeoGpazoBanue

TPUTOHOMETPUUECKHUX BbIPAXKECHUH. Perienue TpuroHoMeTpuieCKuX ypaBHEHHM.



Pemenne cucreM nMHENHBIX YypaBHEHHMM. Marpuua CUCTEMBbI JIMHEWMHBIX
ypaBHeHU. OnpeaenuTesb MaTPUILIbl 2X2, €ro TeOMETPUUYECKUIN CMBICI U CBOWCTBA,
BBIYMCJIEHUE €r0 3HAYECHUS, NPUMEHEHUE OINPEACIUTENS ISl PEUICHUS CUCTEMBI
JIMHEWHBIX ypaBHECHUW. PemeHue npukiIagHblX 3aJa4 € IOMOIIBK) CHUCTEMBI
JIMHEWHBIX ypaBHEHUU. VccaenoBaHne MOCTPOCHHON MOJEIU C TTOMOIIBIO MaTPHIL
U OTpEIEIUTENEH.

[TocTpoeHne MaTeMaTUYECKUMX MOJENEH peajbHOM CHUTyallUH C MOMOUIBIO
YpaBHEHUI W HepaBeHCTB. [IpuMeHeHHe ypaBHEHMII U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAyKU U PeaIbHON KU3HHU.

DyHKUMU U TPaPUKH

dyHKIMA, CcrnocoObl 3amanus ¢GyHKUuH. B3aumHO 00paTHBIE (QYHKIUU.
Kommnoszunmst @yukiuit. I'paduk  yHkimu. OnemeHTapHble TpeoOpa3zoBaHUs
rpa@uKoB (yHKUIUMA.

Ob6nactp ompeneneHus 1 MHOXKECTBO 3HaueHud ¢yHkuuu. Hymu yHkumm.
[TpomexyTku 3HaKonocTostHCTBa. YEéTHBIC U HeU€THBIE PyHKIMU. [lepronuueckue
byakuun. [IpoMeKyTKM MOHOTOHHOCTH (PYHKIUH. MaKCUMyMbl U MHUHUMYMBI
dbynkuun. Hanbosnbiiiee 1 HauMeHbllee 3HaueHus GYHKIIMU Ha TTPOMEXKYTKE.

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

CrenenHast pyHKUMS ¢ HATypaJdbHBIM U LIeJIbIM MOKa3ateneM. E€ cBoiicTBa u
rpaduxk. CBoiicTBa U rpaduk KOpHs N-0i CTENEHU KaK (yHKIUU 0OpaTHOU CTENEHU
C HaTypaJIbHbIM ITOKA3aTEJIEM.

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

Tpuronomerpuyeckas OKPYKHOCTb, OINpPEAEIECHUE TPUTOHOMETPHUUECKUX
(YyHKIMI YUCIOBOTO apryMEHTAa.

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

Hauajna MaTeMaTH4eCcKOro aHaIu3a

ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHUS IOCIEIOBATEIILHOCTEH. MeTton
MaTeMaTH4eCKOM MHAYKIMHA. MOHOTOHHBIEC U OTPaHUYEHHbIE TTOCJIEI0BATEIIbHOCTH.
Hcroprss BO3HMKHOBEHHMS MAaTEMaTUUYECKOIO aHalW3a Kak aHan3a OECKOHEYHO
MaJbIX.

Apudmernueckas U reoMeTpuyecKas nporpeccuu. beckoHeuHo yObIBaromas
reomeTpuyeckas nporpeccusi. Cymma OECKOHEYHO YOBIBAIOILIEH reOMeTpHUUECKOM
IIpOrpeccuu. JINHENHBIN U SKCIIOHEHIIUAIBHBIA pOoCcT. Yucno e. @opmyiia CIOKHBIX
npoueHToB. Mchnonp30BaHWE MPOrPecCMU IJis PEIICHHs peajbHbIX 3a/ad
MPUKJIATHOTO XapaKTepa.



HenpepreiBHble (yHKIIMM W uX cBoicTBa. TOYkM pa3ppiBa. ACHMITOTHI
rpadgukoB ¢ynkiui. CBoiicTBa (GYHKIMA HEMPEpPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUIsl pELICHUs] HepaBeHCTB. I[IpuMeHeHue CBOWCTB HENPEPBIBHBIX
byHKIUHN U1 perieHus 3aaad.

[lepBas u BTOpas npousBoaHbie GyHkuu. OnpeaeneHue, reoMEeTPUIECKU 1
(U3UYECKHUI CMBICI POU3BOHON. Y paBHEHUE KacaTeIbHOU K rpaduKy GyHKIIUH.

[IpousBomuble  smeMeHTapHbIX  ¢GyHKIUA.  [IpomsBomHass ~ CyMMBHI,
MIPOM3BEICHUS, YACTHOTO U KOMITO3UIIUU (PyHKITHH.

MHoxecTBa M JIOTHKA

MHOXeCTBO, oOlepalMd HajJ MHOXKECTBAMHU M MX CBOWCTBA. JluarpaMmbl
Oitnepa—Benna. IIpumeHeHHME TEOPETUKO-MHOXKECTBEHHOTO — ammapara s
OTMHUCAHUsI peajbHBIX MPOLIECCOB U SBJICHUH, MPH pEIIeHUH 3a7ad U3 JIPYTrUx
y4eOHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTEeMaTUYECKOTO OOBEKTa, CIEICTBHUE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHHUS.

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 1EJIBbIX YHCTAX.

Kommnekcuble uuncna. AnreOpanuyeckass U TPUTOHOMETpUYEcKas (HOpPMBbI
3alUCU KOMIUIEKCHOTO 4Hcia. ApU(pMETHYECKHE OIepauuud C KOMIUIEKCHBIMHU
yucinamu. M300pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. KopHu N-oii cTreneHn u3 KOMIUIEKCHOrO uncia. [Ipumenenue
KOMIUIEKCHBIX YMCEN ISl PeICHHs] (PU3NUECKUX U TEOMETPUUECKUX 3aau.

YpaBHeHUS U HEPABEHCTBA

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

OT6op  KOpHEH  TPUTOHOMETPHUYECKHMX  ypPaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PerieHne TpuroHoMeTpu4ecKux HEpaBeHCTB.

OcCHOBHBIE METOJABI PEIICHUS TIOKA3aTCIbHBIX H  JIOTAPUPMUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS] UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJBl PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTEIBHBIX U TOTApUDMUYECKUX YPABHCHHM.

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 TPaPuKu

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

Tpuronomerpruyeckue GyHKIMU, UX CBONCTBA U IpauKu.

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

Hcnonp3oBanune rpadukoB (yHKUMH JJI1 HCCIENOBAHUS NPOLECCOB H
3aBHCHUMOCTEM, KOTOpbI€ BO3ZHUKAIOT INPH PEIICHWU 3aJad U3 JPYTrux y4eOHBIX
PEIMETOB U PEAIbHOU KU3HH.

Havana maTeMaTH4ecKOro aHajim3a

[IpuMeHeHre MPOU3BOIHON K MCCIEAOBAHUIO (PYHKIMM Ha MOHOTOHHOCTH 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 WU TPAPUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO IMepBo0oOpa3HbIX. I[lepBooOpasHbie
aneMeHTapHbIX QyHKuMi. [IpaBuia HaxoXaeHUs TEpBOOOPA3HBIX.

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

[IpumeHeHue wHTErpana i HaxXOXJEHHUS IUIOIIAJNed IUIOCKUX (Quryp u
00BEMOB T€OMETPUUECKHUX TET.

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



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYYEBHOI'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'O WIEHA POCCUUCKOT0 OOIIECTBA, MPEACTABICHUE O MATEMATUYECKHUX
OCHOBAaX (DYHKIIMOHMPOBAHUS PpA3JIUYHBIX CTPYKTYp, SBICHUN, MPOLEAYD
rpaXJaHCcKoro  oOmiectBa  (BBIOOPBI,  OMPOCHI W JPyroe), yMeHHue
B3aUMOJICHICTBOBATh C COIIMAJIbHBIMH HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIUSMHA U Ha3HAYECHHUEM;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'PaKIAHCKOW UICHTUYHOCTH, YBOKCHUS K
MPONUIOMY M HACTOAILIEMY POCCUMCKONW MATEMATHUKH, IIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MATEMATUUYECKOU ILIKOJIBI,
UCIIOJIb30BaHUE ATUX JOCTIDKCHUN B JIPYrMX HayKaxX, TEXHOJIOTHAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH pOCCHUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, 3TUYECKOrO MOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHHEM JOCTUKECHUN HAYKH U IESITEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJIa B IOCTPOCHHUE YCTOMYUBOTO OYIyIIETO;

4) 3¢cTeTU4€eCKOro0 BOCIIMTAHMS:

3CTETUYECKOE OTHOLICHHE K MHUPY, BKIIOYAs 3CTETUKY MAaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 33]1a4, PEIICHUH, PACCYKIECHUMN, BOCIIPUUMYUBOCTD K
MaTEMAaTHYECKUM aCTIEKTaM Pa3IUYHbIX BUJOB UCKYCCTBA;

5) pusuecKoro BOCHUTAHMS:

c(OPMHPOBAHHOCTh yMEHHS TPHUMEHSATH MaTEMaTUYECKHE 3HAHUS B
WHTEpPECax 3I0pOBOTO U 0€30MacCHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBbIO (3I0pPOBOE NHUTAaHHE, COATAHCUPOBAHHBIA PEXKUM 3aHITUI U
OTIIbIXa, PETyIsipHAs GU3HUECKass aKTHBHOCTH), (PU3NUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03JJOPOBUTENBHOMN AESITETbHOCTHIO;

6) Tpya10BOrO BOCIIMTAHMSA:

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



TOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa30BaHHI0 U
caM0OOpa30BaHUI0 Ha TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUHU MPAKTUYECKUX 3a]1a4 MAaTEMaTHYECKON HAMpPaBIEHHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCITUTAHHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphl, ITOHUMAHHE BIIMSHUS
COIMAJIBHO-PKOHOMHYECKUX TPOIIECCOB Ha COCTOSHHUE MPHUPOJTHON M COIMATIBLHOMN
CpeJibl, 0CO3HAHHUE TJIOOAIBHOTO 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 HAYYHOr 0 O3HAHMS:

c(hOPMHPOBAHHOCTL MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU 1 OOIICCTBEHHOM MPAKTUKH, TOHMMaHUE MaTEeMaTHYECKON
HAyKH Kak c(hepbl YeTOBEUECKOU IEATEITHHOCTH, ITAOB €€ Pa3BUTHS U 3HAYUMOCTH
JUTSL Pa3BUTHS ITUBUIN3AIMN, OBJIAJICHUE S3IKOM MAaTEMAaTHKH U MaTeMaTHYECKON
KYJIBTYPOH KaK CPEJICTBOM MTO3HAHUS MUPA, TOTOBHOCTH OCYIIECTBIISATH TPOCKTHYIO
Y UCCJIEIOBATEIBCKYIO ICATEILHOCTh HHANBUAYAIBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTeJbHbIC YHHUBEpPCAJIbHBIC YYeOHbIC ACHCTBUSA

ba3oBble jjornyeckue aeiicTBuA:

BBIABJISAITH U XApPaKTEPU30BaTh CYIIECTBEHHBIE IMPU3HAKH MATEMAaTHYECKHX
OOBEKTOB, TIOHSATUW, OTHOIICHHH MEXJy MOHATUSIMHU, (OPMYIUPOBATH
OTpe/IeSICHHs] TIOHSITUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCUu(pUKAIIY,
OCHOBAaHMSI 17151 0000IIEHNS U CPAaBHEHHUSI, KPUTEPUU TPOBOJIUMOIO aHAIN3a;

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

BBIABJISAITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPECUUS
B (hakTax, MaHHBIX, HAOMIOMEHUAX W YTBEPKACHHSIX, MpEJJiaraTh KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U MPOTUBOPEY U,

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

MIPOBOJUTH CAMOCTOSITENIBHO JOKA3aTEJIbCTBA MATEMATUUYECKUX YTBEPKICHUN
(OpsiMbI€ U OT MPOTUBHOTO), BEICTPAUBATh APTyMEHTAIIMIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS 1 BBIBO/IBI;

BBIOMpaTh crmocod pereHus: y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BapUaHTOB PEIICHUS, BHIOMpaTh HaOO0JIee MOIXOSAIINN ¢ yIETOM CaMOCTOSATEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarelbCcKue AeHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEIOBATEILCKUM WHCTPYMEHT IIO3HAHMS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIHME  MPOTHBOpPEYHE,  MpobIeMy,
yCTaHABJIMBATh MCKOMOE M JIaHHOE, (OPMHPOBATH THIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIINI0, MHEHHUE;

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

CaMOCTOATENIHLHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJBI MO pE3yibTaTam
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 ¢ undopmanmeii:

BBISIBIIAITH ACPUIUTH MH(DOpPMAIMKU, NaHHBIX, HEOOXOAUMBIX /JIsi OTBETa Ha
BOTIPOC U JJIsl PEIICHUS 3a1a4u;

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

CTPYKTYypUpPOBaTh HWH(OPMAINIO, MPEACTABIATh €€ B pa3NU4HBIX (opMmax,
WUTIOCTPUPOBATh TpaduyuecKy;

OLICHHBATh HaIEKHOCTD uHbOpMaIUu o CaMOCTOSITENTEHO
chOpMYyIMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBbIE YHUBeEPCAJIbHbIe YUeOHbIe IeiicTBUS

OOmenue:

BOCIPHHHMATh U (POPMYJIHUPOBATh CY)KJICHUS B COOTBETCTBUU C YCIOBUSMHU H
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¢ OOCYXKJIEHHUs 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBHI,
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 BO3PAXKEHUS;

IIPEJICTABIIATh PE3yJbTaThl PEIICHUS 3aJadM, DKCIIEPUMEHTa, UCCIICAOBaHMS,
IPOEKTa, CaMOCTOSATEIHLHO BBIOMpPATh (hOpMaT BBICTYIUICHHUS C YYETOM 3a7ad
IIPE3EHTAIUN U OCOOCHHOCTEH ayIUTOPHUH.

PerynsiTuBHbIe YHUBepcaJbHbIE YueOHbIE 1elCTBUSA
Camoopranuszanus:



COCTAaBJIAThH IIJIaH, AJITOPUTM PEIICHUS 3a/1auy, BRIOUpATh CIIOCOO PEIICHHUS C
y4ETOM MMEIOITUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh
¥ KOPPEKTUPOBATh BApPUAHTHI pEUICHUH ¢ Y4ETOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBI HHTEJJIEKT:

BJQJI€Th  HABbIKAMM  TIO3HABATEIbHOM  pedieKkcMH KaKk  OCO3HAHUs
COBEPILIAEMbIX JACUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3yJbTAaTOB, BIAACTh
croco0aMu CaMOINPOBEPKH, CAMOKOHTPOJISI TpoOIlecca M pe3ysbTara peIIeHHs
MaTeMaTHYEeCKOH 3a/1auH;

PEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ1auyH,
BHOCUTh KOPPEKTUBBI B JICSATEIHLHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, JAaHHBIX,
HaWJCHHBIX OMIHUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJibTaTa 1N U YCIOBUSIM, OOBSICHATH TPUUNHBI
JOCTH)KEHUS WJIM HEJAOCTHKCHUSI PE3yJbTaTOB JCSITEIbHOCTH, HAXOAUTh OIINOKY,
JaBaTh OLIEHKY NPUOOPETEHHOMY OTIBITY.

CoBMecTHAS 1eSITEJIbHOCTD:

MOHUMATh U HCIOJb30BaTh MPEUMYIIECTBA KOMaHIHOW W WHIWBUAYaJTbHOM
paboThl mMpU pelIeHHH Yy4yeOHBIX 3ajay, MPUHUMATH I€Jb COBMECTHOM
JESATeNIbHOCTH, IJIAHUPOBATh OPraHU3aIMI0 COBMECTHOW pabOThI, pacrpenessiTh
BU/IbI pabOT, TOTOBApUBATHCS, 0OCYKIATh MPOIECC U pe3yabTaT padoThl, 00001IAThH
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 APYTUMU WiICHAMU KOMaH/Ibl, OLIEHUBATh KAYECTBO CBOETO BKJIAJa
B OOmMI MOPOAYKT MO KpUTEpUsiM, CHOPMYIUPOBAHHBIM  yYaCTHUKAMHU
B3aUMOJICCTBHUSI.

INPEJMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kjacce oOyJaromuics TOJYYUT CIICTYIOIIHE
IIPEeIMETHBIE 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 YUCEN, MOIYJIb IEUCTBUTENHHOTO YUCIIA;

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 TOHATUEM: CTENEHb C LEJbIM I0Ka3aTeseM,
UCTIOJIb30BaTh MOAXOAIIYI0 (OPMY 3aIIUCH JEHCTBUTEIbHBIX YHCEN Ul PELICHHUS
MPaKTUYECKUX 3aJ1a4y U MPEACTABICHUS TaHHBIX;

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

CBOOOJTHO ONEPUPOBATH MOHATHUEM: CTEIICHb C PAIlMOHAIbHBIM ITOKA3aTENEM;

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

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

ONEPUPOBATh MOHATUAMU: APKCUHYC, aPKKOCUHYC U apKTAHTE€HC YHCIOBOIO
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 YPAaBHEHWH, IPHUMEHATH METOJ] HWHTEPBAJIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSAMH: MHOTOWIEH OT OJHOW IEepPEMEHHOM,
MHOTOWJIEH C HEIbIMUA KO3 PUIIMEHTaMU, KOPHH MHOTOYJIEHA, IPUMEHSTh JIEJICHUE
MHOI'OYJIEHA HAa MHOI'OYIEH C OCTaTKOM, TeopeMy be3y m teopemy Bumera s
peLIeHns 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 ONPEACIUTENN Uil PEUIEHUs CHUCTEMBl JIMHEWHBIX YPAaBHEHMW,
MOJIECJINPOBATH PEAJIBHBIE CUTYallMU C MOMOIIBIO CUCTEMBI JIUHEHHBIX YPAaBHEHUM,
MCCIIE0BAaTh ITOCTPOCHHBIE MOJEIM C IOMOLIBIO MATPHULl U OIPEIEIUTENEH,
VMHTEPIIPETUPOBATH MTOJTYYECHHBIN PE3yJIbTaT;

WCIIOJIb30BaTh CBOWMCTBA JEHCTBUUA C KOPHAMH Ui TpeoOpa3oBaHUS
BBIPKCHUH;

BBITOJTHATH MPeoOpa30BaHMs YUCIOBBIX BBIPAKEHUN, COJIEPKAIINX CTEICHH C
pPalMOHAIIBHBIM ITI0KA3aTeIIeM;

UCIIO0JIb30BaTh CBOMCTBa norapumMoB TUTSt npeoOpa3zoBaHus
norapu(MUYECKUX BBHIPAKEHUH;

cBOOO/IHO ONEpUpPOBaTh MOHATUSAMU: HUPpPALMOHAIbHBIC, MOKa3aTelbHbIE U
norapu(MUYecKue ypaBHEHUS, HAXOAUTh UX PELICHUS C IOMOIIbIO PAaBHOCUIIbHBIX
IIEPEXO0/I0B UJIN OCYILECTBIISIA IPOBEPKY KOPHEW;



IPUMEHSATh OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIbI AJIsl peoOpa3oBaHuUs
TPUTOHOMETPUUYECKUX BBIPAXKECHUI;

cBOOOJIHO ONepUpoBaTh MOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHUE,
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 alnapara ajareopsl.

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 MOHIATHAMHU: OOJACTh OMNPENETECHUS U MHOMXKECTBO
3HaYeHUH QYHKUNHU, HYJIU QYHKIUH, IPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CcBOOOMHO OMEpUPOBATH TMOHATHAMH: YETHbIE M HEYETHBIE (YHKIIUH,
nepuoandecKkrue QyHKIMH, MTPOMEKYTKH MOHOTOHHOCTU (DYHKIIMH, MAKCUMYMBI H
MUHUMYMBbI (YHKIHMHM, HauOOJbIIEE M HAUMEHblIEe 3HAaYeHUE (PYHKIUU Ha
IPOMEKYTKE;

CBOOOJTHO OINEPUPOBATH MOHATUSAMU: CTENEHHAs (PYHKLMS C HATYpaJbHbIM U
HeibIM MoKa3aTeneM, IpaduK CTENEeHHOM (PYHKIMU C HATYpaJbHBIM M LEIbIM
nokasaresieM, rpauk KOpHA N-OM cTeneHu Kak (yHKIMH OOpaTHOW CTENEeHH C
HaTypaJbHBIM ITOKA3aTENEM;

OTIepUpPOBaTh TOHATUAMHU: JIMHEWHAs, KBaJpaTHYHas U JPOOHO-THHEWHas
(YHKUUY, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEA0BAHUE U TOCTPOEHUE UX IPaUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: MOKa3aTellbHAas M JorapupmMuyeckas
(yHKIMHU, UX CBOMCTBAa W TIpaUKH, KCIOJIb30BATh MX TPAPUKUA ISl pPELICHUS
YPaBHEHHU;

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

UCTIONb30BaTh rpaduku (yHKIOUH A7 HCCIEAOBAaHUS TPOLECCOB U
3aBHCHUMOCTEH NpU pEUIeHUH 3aJad U3 JPYTuX y4eOHBIX MPEIMETOB U peajbHOU
KU3HU, BBIpaXaTh (hOpMyJIaMy 3aBUCUMOCTH MEXK/y BEJIHMUNHAMU;

Hauyana maTeMaTH4ecKOro aHaIu3a:

cBOOO/IHO ONEpUPOBATh MOHATUSAMU: apuMeThyecKkas M TeoMeTpUyecKas
nporpeccusi, 06CKOHEYHO yOBbIBAIOIIasi TEOMETpUUYECKasi MPOTPECCUs, TUHEHHBIN 1
HKCHOHEHLUAIBHBIA POCT, (hOpMyJIa CII0KHBIX TPOLIEHTOB, UMETh MPEICTABICHHE O
KOHCTAaHTE;

UCIIOJIb30BaTh NPOTPECCUU JJsl PELIECHUS peallbHbIX 3a/ad MPUKIATHOTO
XapakrTepa;



CBOOOJTHO OTIEPUPOBATH MOHITHIMU: TTOCJIEIOBATEILHOCTD, CIIOCOOBI 33/ TaHMSI
MOCJIEIOBATEIbHOCTE, MOHOTOHHBIE M OTpPaHUYCHHBIC TIOCIIEIOBATEIHHOCTH,
MOHUMAaTh OCHOBBI 3apOXKICHUS MAaTEMAaTUYECKOrO aHalu3a Kak aHaiu3a
OCCKOHEYHO MAJIbIX;

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

CBOOOJTHO OIEPUPOBATH TMOHATHEM: (PYHKIMSA, HEMpEephIBHAs Ha OTPE3KE,
IPUMEHSTh CBOMCTBA HEMPEPBIBHBIX (DYHKIIMH JJIs pEIICHUS 3a/1a4;

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

BBIYUCIIATH MPOU3BOJHBIE CYMMBbI, MPOU3BEACHUS, YACTHOTO W KOMITO3HUIIMH
IBYX (DYHKIIMHA, 3HATh IPOU3BOJIHBIC JIECMEHTAPHBIX (DYHKIIHIA,

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

MHoxecTBa M JIOTHKA:

cBOOOMIHO  OMEpHpOBaTh MOHSATHUSAMH: MHOXKECTBO, OMEpaluu  Hal
MHOKECTBAMU;

UCIIOJIB30BaTh TEOPETUKO-MHOKECTBCHHBIN aIlImapaT I ONTUCAHUS PeaTbHBIX
IIPOIIECCOB U SBJICHUH, TIPH PEIICHUU 3374 U3 JAPYTUX YUSOHBIX IPEIMETOB;

cBOOOHO OMEpPHPOBATh TMOHATUSMU: OIpeAeNeHUE, TeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTeMaTHIECKOTO 00bEKTa, JOKA3aTeIbCTBO, PABHOCHIILHBIC
ypaBHECHHS ¥ HCPABCHCTBA.

K xonmy ob6yuenuss B 11 kjacce oO0ydyaronuics TMOIYYUT CIEAYIOIIHE
IPEeIMETHBIE Pe3yJbTaThl MO OTACIBLHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hayajia MaTeMaTHYECKOTO aHATTU3ay:

Yucsia v BBIYUCTIEHHS:

cBOOO/IHO OTMIEPUPOBATH MOHATUSMU: HATYPAJIbHOE U LIEJI0€ YMCII0, MHOKECTBA
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 YUCIIA B PA3JIMYHBIX MO3UIIMOHHBIX CHCTEMaX CYUCIICHUS;

CBOOOJTHO OMEpUPOBATh MOHATHUSMU: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUICKCHBIX YHCEN, MPEACTaBIATh KOMIUIEKCHBIE YHCIa B anreOpanveckoil u
TPUTOHOMETPUUYECKON (pOopMe, BBIMOTHATH apu(PMeTrnuecKkre onepanuu ¢ HUMHU U
U300pakaTh Ha KOOPJIMHATHOM TMJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



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

OCYILECTBIATh OTOOpP KOpHEH TMpH pEeUIeHMH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOJIHO OINEpPUPOBATH MOHATHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO,
OPUMEHATh  HEoOXOoAMMbIE  (OpPMyJbl Ui  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

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

pemarhb paluoHaNbHbIE, UppalroHaIbHbIE, NOKa3aTelbHbIE,
naorapuMUyYecKue M TPUTOHOMETPUYECKHWE YPAaBHEHMsI U  HEPABEHCTBA,
coJieprKalliue MOJYyJu 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, YpaBHEHHUS, HEPABEHCTBA M HMX CHCTEMbl IO YCJIOBHIO 3a/1ayH,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJIEIM C MCIOJIb30BAHUEM alapara anreopsl,
MHTEPIPETUPOBATH MOJTYYEHHBIN pe3yIbTaT.

DOyHKUMU U TpaGuKH:

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

CTPOUTH F€OMETPUYECKHE 00pa3bl ypaBHEHUIN 1 HEPABEHCTB HA KOOPIUHATHOM
IUIOCKOCTH;

CBOOOJHO OMEpUpPOBaTh MOHATUAMHU: TPAPUKH TPUTOHOMETPUUECKHUX
byHKITUH;

OPUMEHATh (QYHKIMHM A7 MOJCTUPOBAHUS M HCCIEIOBAHHS pPEabHBIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCKOro aHaJIM3a:

MCTIOJIb30BaTh MPOU3BOIHYIO Ul UCCIIeOBaHMs (DYHKIIMM HAa 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, Ui ONpeIeICHUs
CKOPOCTHU ¥ YCKOPEHHUS MPOIIecca, 3aJaHHOT0 (GOpMYIIoi uiu rpaduxom;



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

HAXOJUTh TUTOIIAAN IIOCKUX GUTYP U 0O0BEMBI TEJI C TTIOMOIIBIO HHTETpaa;

UMETh TMPEACTABICHHE O MAaTEeMAaTHYEeCKOM MOJICTUPOBAHUN Ha TpPHUMEpE
cocraBieHus nuddepeHIMaIbHBIX YpaBHCHU;

pemaTs MpUKJIaJHbIE 3a7a4d, B TOM YHCIIE COIMATBHO-IPKOHOMHUYECKOTO M
du3nIecKoro xapakrTepa, CpecTBaMi MaTEMAaTHIECKOTO aHAIH3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KonunyectBo yacos DJIEeKTPOHHbIE
Ne HaunMmenoBanue pa3ieioB u TeM (undposrbie)
n/n NMporpamMmblI Bcero Kontpoapueie | Ipakruueckue o0pa3oBaTejibHbIE
padoTbI padoThI pecypen
MHOXeCTBO JEHCTBUTENIBHBIX YUCEI.
1 MmuorousieHsl. PalimoHanbHble ypaBHEHHS U 24 1
HepaBeHCTBA. CUCTEMBI TUHEHHBIX
yYpaBHEHUH
) Oynkiun 1 rpapuku. CreneHHas GyHKIUS C 12 1
IEJIBIM TTOKa3aTeIeM
3 ApudmeTnuecknii KOpeHb N-0i CTETICHH. 15 1
HppanuonanbHble ypaBHEHUS
4 [TokazatenpHas ¢pynkuus. [lokazaTenpHbIC 10 1
ypaBHEHUs
5 Jlorapudmuyeckast QyHKITHSL. 18 1
Jlorapudmuyeckue ypaBHEHUS
6 TpuroHomeTpudecKkue BoIpaKEHUS U 29 1
ypaBHEHUS
[TocnenoBaTenbHOCTH U MPOTPECCUU 10
HenpepoiBuble Gpynkiuu. [Iponssoanas 20
9 [ToBTOpeHnue, 06001IeHNE, CHCTEMATH3AIUS 5 )
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (undposbie)
n/n NMporpaMmbI Bcero Kontpoapueie | Ipakruteckue o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 Uccnenoanne GpyHKIMIA ¢ TOMOIIBIO 29 1
TIPOU3BOIHON
2 [TepBoOOpa3Has u MHTETpa 12 1
3 ['paduku TpuroHOMeTpUUECKUX (HYHKITHIA. 14 1
TpuronomeTpuvecKkrue HepaBEHCTBA
4 HppannonansHbie, TOKa3aTebHbBIC U 24 1
norapuMUYecKre HEpaBeHCTBA
5 KommuiekcHblie uncia 10
6 HarypanbHble u 1ienbie yncia 10
CucTeMBbl paloHATBHBIX, HPPAMOHATLHBIX
7 MI0Ka3aTeNIbHbIX U JIOrapu(PMHUUECKUX 12 1
ypaBHEHUH
8 3amauu ¢ mapameTpaMu 16 1
9 [ToBTOpeHnue, 06001IeHNE, CHCTEMATH3AIUS 16 9
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KouunuecTBO 4acoB DJIeKTPOHHbBIE
Ne aTa udpoBbie
n/n Tema ypoka Bcero Koutpoannere | - Iparueckue llalsyqennﬂ :)lﬁ;()l:ll;onaTeanme
padoThI padoThI pecypebi
1 MHOXeCTBO, onepauu Hajl 1
MHOKECTBAaMH U UX CBOMCTBa
2 Juarpammel Ditnepa-Benna 1
[TpuMeHeHne TeopeTuKo-
3 MHOYKECTBEHHOI'O armapara Jis pereHus 1
3a7a4
Panuonansubie ynciaa. OOBIKHOBEHHBIE U
4 JECSITUYHBIEC TPOOU, TPOIICHTHI, 1
OeCKOHEYHBIE TICPUOINICCKUE TPOOH
Panmonansuble uncina. OOBIKHOBEHHEIE U
) JIeCATUYHBIC TPOOH, IPOLIEHTEHI, 1
OeCKOHEYHbIE EPUOINIECKUE IPOOH
5 [Tpumenenue apodeit U MPOICHTOB IS 1
pENICHUS TPUKIAAHBIX 337124
7 [Tpumenenue apobeit U MPOIEHTOB s 1
pelICHUS TPUKIAIHBIX 3a71a4
8 JlewicTBuTenbpHbIe uncia. PanpoHaabHbIE B 1
UppaIMOHATILHBIC YHCIIA
9 Apudmerrueckue onepamun ¢ 1
JIEHCTBUTEILHBIMH YHCIIAMH




10

Mopynb A€CTBUTEIBHOTO YHCIIA U €r0
CBOICTBA

11

[TpubnmkEHHBIE BBIYMCICHUS, TIPaBUIIa
OKPYTJICHUS, IPUKUIKA U OIICHKA
pe3ynabpTaTa BRIYUCICHUN

12

OcCHOBHBIE METObI PELIEHUS LIETBIX U
JPpOOHO-PALMOHANBHBIX YPABHEHUH U
HEPABEHCTB

13

OCHOBHBIE METO/IbI PEIICHUS IIETIBIX U
JPpOOHO-PaLlMOHATIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

14

OCHOBHBIE METO/IbI PELICHUS LETBIX U
JIPpOOHO-pallMOHANIFHBIX YpaBHEHUHN U
HEPaBEHCTB

15

MHOrousieHbl OT OJIHOW IMEPEMEHHOM.
Jlenenue MHOro4seHa Ha MHOTOYJIEH ¢
ocraTtkoM. Teopema besy

16

MHOTrouIeHbI C IEeNbIMUA
kodpurmentamu. Teopema Buera

17

Pemienue cucrem JTMHEHHBIX YpaBHEHUN

18

Pemenne cucremM TUHEHHBIX ypaBHeHI/Iﬁ

19

Marpuna cucTeMbl JIMHEWHBIX YPAaBHEHUM.
Onpenenurens MaTPUILHI 2X2, €T0
T€OMETPUYECKHUI CMBICI U CBOMCTBA;
BBIYHMCIICHHUE €T0 3HAYCHUS

20

Onpenenurens MaTpuisl 2X2, €ro
IreOMETPHUECKUI CMBICT U CBOWCTBA;
BBIUHCJICHUE €r0 3HaYCHUS




21

[IpuMeHeHue onpeaenuTens s peleHus
CHCTEMBbI IMHEHMHBIX YPaBHEHU

22

Pemenne nmpukiaaHeIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPaBHEHU

23

Pemenne npukiagHpIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPaBHEHUU

24

Kontponbnas pabora: "PanroHanbHbIe
ypaBHEHUs U HepaBeHCTBA. CHcTeMBI
JIMHENHBIX ypaBHEHUN"

25

DyHKIUA, CTTOCOOBI 3aaHus () YHKITHH.
B3aumHO oOpaTHbIE QYHKIIMH.
Komno3umwus GpyHkunii

26

['padux QyHKIHH. DIEeMEeHTapHBIE
npeodpazoBanus rpadukoB GyHKIUH

27

O6nacTh ornpeeieH!s] © MHOXECTBO
3HaueHui pynkuuu. Hymm gyHkumm.
[IpomMexyTku 3HaK OCTOSIHCTBA

28

YérHbie 1 HEUETHBIC (DYHKIINN.
[Tepuognueckue ¢pyakuu. [Ipomexxyrku
MOHOTOHHOCTH (PYHKIIUU

29

MakcuMyMbl 1 MUHUMYMBI (DYHKIIUH.
HauOombiiee 1 HanMeHbIIIee 3HAYECHNE
(GYHKIMU Ha TPOMEKYTKE

30

Jlunelinasi, KBagpaTu4Hasi U JpoOHO-
JAUHENHHas QyHKINH

31

DJIeMEHTapHOE UCCIIEIOBAaHUE U
noctpoeHue rpadukoB ATUX QYHKIUI




3J'ICM6HTapHOC HCCICaA0BaHUC U

32 .
MocTpoeHue TpadUKOB ITUX (PYHKIIHI

33 Crernens c 1eTbIM MTOKa3aTeneM. bunom
HeroToHa

34 CrereHs ¢ 1elIbIM IToKa3areneM. bruaom
HeroToHa
CrenenHast GyHKIUS C HATYPAIbHBIM U

35 1eabIM nokaszarenem. E€ cBolicTBa u
rpaduk

36 KonTtponbsHas pabora: "Crenennas
¢yukuus. E€ cBoiictBa u rpaguk"

37 Apudpmernueckuil KOpeHb HaTypalbHOI
CTEIIEHU U €ro CBOMCTBA

38 ApudmeTrrueckuii KOpeHb HATYPaIbHOM
CTETIeHH U ero CBOWCTBA

39 [IpeobpazoBaHus YHCIOBBIX BHIPAKEHUN,
COJIEp>KalINX CTETNIeHU U KOPHU

40 [TpeobpazoBaHus YHCIOBBIX BBIPAKEHUH,
CoOJIEprKaliX CTETNEHU U KOPHU

41 [IpeoOpa3zoBaHMs YUCITOBBIX BRIPAKCHUH,
CoJIeprKalliX CTENEHU U KOPHU
WppatnmonanbHble ypaBHeHUs1. OCHOBHBIE

42 METOJIbI PEIICHUS UPPAITTOHATBHBIX
ypaBHEHUH
Uppatnmonansubie ypaBHeHUs1. OCHOBHBIE

43 METO/Ibl PEILIEHUs UPPALMOHATBHBIX

YpaBHEHUH




WppanmonansHble ypaBHeHUs1. OCHOBHBIE

44 METO/IbI PEIICHUS HPPAIIMOHATBHBIX
YpaBHEHUH

45 PaBHOCHIIBHBIE TEpEXOBI B pELIEHUT
UpPpalMOHATIBLHBIX YPaBHEHUN

46 PaBHOCHIIBHBIE TIEPEXOABI B pELIEHUU
UppalMOHATIBHBIX YPaBHEHUI

47 PaBHOCHIIBHBIE TIEPEXOABI B PELIEHUU
UpPpalMOHATIBHBIX YPaBHEHUI

48 PaBHOCUIIBHBIE IEPEXO/IbI B PEILICHUH
MppalMOHAIbHBIX YPAaBHEHUN
CaoiicTBa 1 rpa@uK KOpHS N-0if cTeneHu

49 Kak (pyHKIMH 0OpaTHOW CTETICHH C
HaTypaJlbHbIM [TOKa3aTeIeM
CaoiicTBa 1 rpaduk KOpHs N-0if CTeNeHU

50 Kak (yHKIIMH OOpaTHOW CTENEHH C
HaTypaJIbHbIM [10Ka3aTeIeM
Kontponbnas pabora: "CpoiicTBa u

51 rpaduK KOpHs N-O¥ CTENECHH.
Uppanuonansubie ypaBHeHUS"

59 CreneHb ¢ palliOHAJIbHBIM I10KA3aTeNIeM U
€€ CBOMCTBA

53 CreneHb ¢ paluoOHaIbHBIM MTOKA3aTeIeM U
€€ CBOMCTBA

54 CreneHsp ¢ pallMOHaIbHBIM [TOKA3aTENEM U
€€ CBOMCTBA

55 [TokazarenbHas GyHKIUA, €€ CBOWCTBA U

rpaduk




Hcnonb3oBanue rpadpuka GyHKIUN AT

56 . 1
peleHus: ypaBHEeHUI

57 Hcnonp3zoBanue rpaguka GyHKIUU A 1
peueHus: ypaBHEHUI
[TokazatenbHubie ypaBHeHUSI. OCHOBHBIC

58 METO/IbI PEIICHHS TOKa3aTEeIbHBIX 1
ypaBHEHUH
[TokazarenbHble ypaBHeHHs. OCHOBHBIE

59 METO/IbI PEIICHUS MTOKA3aTEIbHBIX 1
YpaBHEHUH
[TokazarenbHble ypaBHeHHUSI. OCHOBHBIE

60 METO/IbI PEIICHUS TOKAa3aTENbHBIX 1
YpaBHEHUH

61 KonTponbsHas pabora: "TlokazarenbHas 1
¢yukuus. [lokazarenbHble ypaBHeHU"

62 Jlorapudwm uncna. CBoiicTBa orapugma 1

63 Jlorapudm uucna. CoiicTBa jorapudpma 1

64 Jlorapudm uucna. CoiicTsa jorapupma 1

65 JlecsaTuunble U HATYpalbHBIE JTorapu(Mbl 1

66 JlecaTuuHble U HaTypaJibHbIE JTOrapu(Mbl 1

67 [TpeoOpa3oBaHue BHIpAXKEHUH, 1
coJiep>Kalux jJorapudmol

68 [IpeobpazoBaHue BhIpAKECHUI, 1
coJiepKaIux jJorapumMbl

69 [IpeoOGpa3zoBaHue BEIpAKCHUH, 1
coJiepKalHX JIOrapru (MBI

70 Jlorapudgmuueckast GpyHKIM, €€ cBOiCTBa 1

u rpaduk




Jlorapudmuueckast GpyHKIMs, €€ cBOICTBA

71
u rpaduk

7 Hcnonb3oBanue rpaduka GyHKINAN AT
peueHus: ypaBHEHUI

73 Hcnonp3oBanue rpapuka GyHKIUU A5
peueHusl ypaBHEHUI
Jlorapupmuueckue ypaBHEHHS.

74 OcHOBHBIE METOBI PELICHUS
Jorapu(pMUUYECKHX ypaBHEHUMN
Jlorapugmuueckue ypaBHEHHUs.

75 OcCHOBHBIE METObI PELICHUS
Jorapu(pMUUYECKHX ypaBHEHUI
Jlorapudmuueckue ypaBHEHUSI.

76 OCHOBHBIE METObI PEIICHUS
Jorapu(MUYECKUX YpaBHEHHM

- PaBHOCHIIBHBIE TIEPEXO/IbI B PEIICHUH
Jorapu(pMUYECKIX ypaBHEHUH

78 PaBHOCHIIBHBIE TTEPEX OBl B PEIICHUT
Jorapu(pMUUYECKHX ypaBHEHUI
Kontponbnas padora:

79 "Jlorapudmudeckas GyHKITHS.
Jlorapudpmuueckue ypaBHeHHs "

80 Cunyc, KOCHHYC, TAHT€HC M KOTaHT€HC
YHCIIOBOTO apryMEHTa

81 Cunyc, KOCUHYC, TAHT€HC M KOTaHT'€HC
YHCIOBOr0 apryMeHTa

82 ApKCHHYC, apKKOCHHYC M apKTaHT'€HC

YHUCJIOBOI'O aprymCcHTa




ApKCUHYC, apKKOCUHYC W apKTaHT'€HC

83 YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

84 OIpe/IeIeHNe TPUTOHOMETPUYECKIX
(GyHKIUI YUCIIOBOIO apryMeHTa
Tpuronomerpudeckasi OKpy>KHOCTb,

85 OIpe/IeIeHUe TPUTOHOMETPUYECKIX
(GYHKIHI YUCIOBOr0 apryMeHTa

86 OCHOBHBIE TPUTOHOMETPHYECKHE
bopMybl

87 OCHOBHBIE TPUTOHOMETPHUECKUE
bopmyIibt

88 OCHOBHBIE TPUTOHOMETPHUECKUE
bopmynbl

89 OCHOBHBIE TPUTOHOMETPHUECKUE
bopmynbl

90 [Ipeobpa3oBaHme TPUTOHOMETPHUECKUX
BBIPAKCHUI

o1 [IpeobpazoBaHre TPUTOHOMETPUUECKUX
BBIPAKCHUI

92 [TpeoOpa3oBaHuE TPUTOHOMETPUUYECKIX
BBIPAXXECHUM

93 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX
BBIPAXKEHUI

94 Pemenne TpuroHomMeTpuyecKux
YpaBHEHUH

95 Penrenue TpuroHoMeTpuIeCcKUX

YpaBHEHUH




Pemenne TPUTOHOMECTPUUCCKUX

96 .
ypaBHEHUN

97 Pemennie TpUroHOMETPUYECKUX
YpaBHEHU U

08 Pemrenue TpuroHoMeTpuIecKux
YpaBHEHUH

99 Pemienne TpuroHOMeTpHUYECKIX
ypaBHEHUU

100 Perienne TpUroHOMeTpHUYECKHX
ypaBHEHUH
KonTtponbhas pabora:

101 "TpUroHoMeTpUYEeCKUE BHIPAXKEHUS U
TPUTOHOMETPUUYECKUE YpaBHEHUS"
[TocnenoBarenbHOCTH, CIIOCOOBI 3a1aHUS

102 rmocjenoBareiabHocTel. Meron
MaTeMaTHYECKON HHTYKITUU
MOHOTOHHBIE U OTPaHUYEHHBIE

103 MoCJIeI0BaTeIBbHOCTH. VlcTopus aHaM3a
OECKOHEYHO MaJIbIX

104 Apudmerrueckas mporpeccus

105 ['eomeTpuyeckas mporpeccust

106 beckoHe4HO yObIBaroI1as reoMeTpruIecKast
nporpeccust

107 Cymma O0eCKOHEYHO yOBIBaroIIeh
TEOMETPHUUECKOM Mporpeccuu

108 JIuHEeNHbIN U SKCIOHEHIIUAJIBHBIA POCT.

Uucno e. DopMyia CIOKHBIX TPOLIECHTOB




JIMHENHBIN U SKCIIOHEHUAJIBHBIA POCT.

109
Uucno e. DopMyina CIOKHBIX TPOLIEHTOB
Hcnonb30BaHKe NpOrpeccuu st

110 peleHus pealIbHbIX 3a7a4 PUKIIATHOTO
XapakTepa

111 KonTtponbenas pabora:
"ITocienoBaTenbHOCTH U Nporpeccun”

112 HenpepbiBHBIE QYHKIIUN U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI I'pa)uKoOB
byHKIINN

114 CaoiicTBa (yHKIMI HETPEPHIBHBIX HA
OTpe3Ke

115 CgoiicTBa GyHKIIMI HEPEPHIBHBIX Ha
OTpe3Ke

116 MeTtoa MHTEpPBAIOB ISl PEIICHUS
HEPABEHCTB

117 Merton MHTEpPBAIOB ISl PELLIEHUS
HEPaBEHCTB

118 Merton MHTEpBaIOB [yl PELICHUS
HEPaBEHCTB

119 [IpumeHeHne CBOMCTB HEMPEPHIBHBIX
GYHKIWH JUTSE peIIeHus 3a1a9

120 IIpuMeHeHne CBOMCTB HENIPEPBIBHBIX
GyHKIUH U peleHus 3a1a4

121 [TepBast 1 BTOpas Npou3BOHbIE (PYHKIUU

122 Ornpenenenne, reOMETPUUECKUN CMBICIT

MIPOU3BOTHOU




Onpenenenue, GU3NUECKUI CMBICT

123 N 1
IIPOU3BOJHOMN

124 VYpaBHeHHE KacaTeIbHON K IpaguKy 1
byHKIIUN

195 VYpaBHeHHe KacaTelnbHON K rpaduKy 1
b yHKITIT

126 [Tpon3BOIHBIE STIEMEHTAPHBIX (PYHKIIUI 1

127 [Tpon3BOIHBIE STIEMEHTAPHBIX (PYHKIIUI

128 [Tpon3BOaHAST CYMMBI, TPOM3BEICHUS, 1
YaCTHOT'O M KOMITO3ULIUHU (PYHKITUI

129 [Tpou3BOaHAS CyMMBI, TPOU3BEIACHUS, 1
YaCTHOI'O M KOMITO3ULIUHU (YHKIUI

130 [TpousBoaHAS CYyMMBI, TPOU3BEICHUS, 1
YACTHOI'0 M KOMIIO3MIMU (PYHKIMH

131 KonTtponbshas padora: "TIpousBognas" 1 1

132 [ToBTOpenue, 0600IIEHHE, 1
CUCTEMaTU3alMs 3HaHUW: "YpaBHeHN"

133 [ToBTOpEeHue, 0600MIICHNHE, 1
cucreMaTu3anus 3Hanuil: "Oynkuun"

134 Htorosast KOHTpoJIbHAs paboTta

135 Wrorosast KOHTpoJIbHAs paboTa 1

136 [ToBTOpEHME, 0606meH%e, 1
CHCTEeMaTHU3alus 3HAaHUH

OBILIEE KOJIMYECTBO YACOB I10 136 10

I[TPOI'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KonrpoJjanubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3y4eHust

DJIEeKTPOHHBIE
nudposbie
o0pa3oBaTte/ibHbIE

pecypcbl

[Ipumenenne npou3BOAHOM K
Hccae0BaHuI0 QYHKIMN Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

[IpuMeHeHne Mpon3BOIHON K
HCCIeIOBaHHIO (PYHKIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[Ipumenenue npou3BOAHOMN K
WCCIICIOBAHMIO (YHKIIMH HA
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

[IpuMeHeHue IPOU3BOJHON K
UCCIIeI0BaHHIO (PYHKIMM Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

[IprMeHeHne Mpon3BOIHOM K
WCCIIeIOBAaHMIO (YHKIIMI HA
MOHOTOHHOCTB M 9KCTPEMYMBI

[IpuMeHeHne IPOU3BOIHON K
HCcCce0BaHMI0 (QYHKIIMN HA
MOHOTOHHOCTb U 3KCTPEMYMBbI

Haxoxnenne HanOOIbIIETO U

HaVMEHBILIETO 3HAYECHUS HEIIPEPBIBHON

(GyYHKIINHM Ha OTpE3Ke




Haxoxxnenue HanGosb1Iero u
HAMMEHBIIETO 3HAYCHUS HEPEPHIBHON
(GyHKINU HA OTpE3Ke

Haxoxnenne HanOOIbIIIETO U
HaWMEHBIIIETO 3HAYEHUSI HENTPEPHIBHOM
(GYHKIIMHY Ha OTpE3Ke

10

Haxoxxnenne HanGosbIIero u
HAMMEHBIIIETO 3HAYEHUS HETTPEPHIBHON
(GyHKIUHU HA OTpE3Ke

11

Haxoxnenre HanOoabIIero U
HaWMEHBIIIETO 3HAYEHUS HETPEPHIBHOM
(GyHKIIM Ha OTpE3Ke

12

Haxoxnenne HanOobIIero u
HaWMEHBIIIETO 3HAYEHUS HENIPEPBIBHON
(GyHKLIUHU HA OTpE3Ke

13

[Ipumenenre nporu3BOIHOM ISt
HaxO0KJICHUS HAUJTy4lIero PelieHus B
MPUKIAAHBIX 3a7a4ax

14

[Ipumenenne nporu3BOIHOM ISt
HaX0XICHUA Hannquero peHIGHI/IH B
MPUKIIAHBIX 3a/1a4ax

15

[Ipumenenre nporu3BOIHOM ISt
OMpEICJICHUSI CKOPOCTH U YCKOPEHUS
rpoiiecca, 3a1aHHOr0 (POopMYIION UITH
rpaduKoM

16

[Ipumenenre nporu3BOIHOM IS
OIPEIEIIEHUS] CKOPOCTH U YCKOPEHHUS




mporiecca, 3alanHoro Gopmysnon win
rpagukomM

17 Komnoszumus ¢pyHkumii

18 Komnoszunus ¢pyHkumii

19 Komnoszumus ¢pyHkumii

20 I'eomerpuueckue oOpas3sl ypaBHEHUN Ha
KOOPJMHATHOM MIIOCKOCTU

21 I'eomeTpuyeckue 00pa3bl ypaBHEHU Ha
KOOPJMHATHOM INIOCKOCTH

99 KonTtponbnas padora: "MccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

23 ITepBooOpazHasi, OCHOBHOE CBOWCTBO
NEePBOOOPA3HBIX
[TepBooOpa3HbIe dTIEMEHTAPHBIX

24 dbynaknuii. [IpaBuna HaxoXaCHUS
epBooOpa3HbIX
[TepBooOpa3HbIe AIIEMEHTAPHBIX

25 ¢byukuii. [TpaBuna HAXOKACHHS
epBooOpa3HbIX

26 Nurerpai. I'eoMeTpru4eCcKuil CMBICI
UHTerpaia

97 Boruncnenue onpenenéHHOro HHTerpaia
1o popmyne Herotona-JleliGHuna

28 Brruucnenue onpenenéHHOro nHTerpaia
o ¢popmyne Hetorona-Jleltoauna

29 IIpuMeHeHne uHTETpaNa U

HaXOXKJICHUS TUTOMIA Il TIIOCKUX (puryp




HpI/IMeHeHI/IC HUHTCIrpajia 4

30 HaXOXJICHUs 00BEMOB FreOMETPUICCKUX
Ten

31 [Ipumeps! pemiennii quddepeHnrnaIbHbIX
YPaBHEHUI

39 [Tpumeps! pemennii qudQepeHnnarbHbIX
YpaBHEHUI
MaremaTHueckoe MOJeIUPOBaHHUE

33 peaTbHBIX MTPOIIECCOB C MTOMOIIBIO
mddepeHnInanbHbIX ypaBHEHUH

34 Kontponbhas padora: "IlepBoobpasznas u
uHTerpan”

35 Tpuronomerpuueckue QyHKINHU, UX
CBOMCTBaA U IpapuKu

36 Tpuronomerpuueckue GyHKIUHU, UX
CBOMCTBA U TpaduKu

37 Tpuronomerpuueckue GyHKIUHU, UX
CBOHMCTBaA U TpapuKu

38 Tpuronomerpuueckue QyHKINH, UX
CBOHMCTBa U TpapuKu

39 Tpuronomerpuueckue QyHKINHU, UX
CBOMCTBaA U IrpapuKu
OT100p KOpHEN TPUTOHOMETPUUECKUX

40 YpaBHEHUH C TTIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUIECKUX

41 YPaBHEHHUH C IIOMOIIbIO

TpHFOHOMGTpH‘ICCKOﬁ OKPYXXHOCTH




OT60p KOpHEH TPUTOHOMETPHUECKHUX

42 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUIECKUX

43 ypaBHEHUH C HOMOIIbIO
TPUTOHOMETPUUYECKON OKPYXKHOCTH

44 Perienue TpUroHOMETpUYECKUX
HEPaBEHCTB

45 Perienne TpuroHoMeTpuYeCKUX
HEPaBEHCTB

46 Pemrenne TpuroHoMeTpUYECKUX
HEPaBEHCTB

47 Perienue TpUroHOMETPHYECKHX
HEpPaBEHCTB
Kontponbnas pabora: "I'paduku

48 TPUTOHOMETPUUECKUX (PYHKIIHM.
Tpuronomerpuueckue HepaBeHCTBa"

49 OCHOBHBIE METO/IbI PEIICHHS
MOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEILICHUS
[I0Ka3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PELLICHUS
MOKa3aTeIbHBIX HEPABECHCTB

59 OCHOBHBIE METO/Ibl PELLICHUS
MOKA3aTeIbHBIX HEPABECHCTB

53 OCHOBHBIE METO/IbI PEIICHHS

norapu(pMUUECKUX HEPABEHCTB




OcCHOBHBIE MCTOAbI pCHICHUA

>4 JOrapu(pMUUECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI PELLICHUS
norapu(pMUIECKIX HEPABEHCTB
56 OCHOBHBIE METO/IbI PEIIICHHS
norapu(pMUYECKUX HEPABEHCTB
57 OCHOBHBIE METO/IbI PEIICHHS
UppalMOHATIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PELICHUS
UppalMOHATIBLHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PELLICHUS
HppaIMOHATILHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PELLICHUS
UppaIMOHATIBHBIX HEPABEHCTB
61 I'paduueckre MeTOIBI pelIeHuUs
UppalMOHATILHBIX YPaBHEHUN
62 I'paduueckue MeTOIbI peICHUs
UppalMOHATIBHBIX YPaBHEHUN
63 I'paduueckue MeTobl peLIeHus
[I0Ka3aTeIbHbIX YPaBHEHUN
64 I'padpuueckue MeTob! peLIeHUs
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckre MeTOIBI peIICHUS
JIOrapu(pMUUECKUX ypaBHEHUN
66 I'paduueckre MeTOIbI peLIeHUs
JOrapu(pMUUECKUX HEPABEHCTB
67 I'paduueckue MeTObI peLIeHUs

jorapu(pMUYECKUX HEPABEHCTB




68

I'padmyeckue MeToabI perieHus
MOKA3aTeNbHbBIX U JTOrapupMUIECKIX
YpaBHEHU U

69

I'padnueckue MeToab! pemeHus
MIOKA3aTeIbHBIX U JIOTapU(PMHUECKUX
ypaBHEHUI

70

I'paduueckue MeTobI pelIeHus
MOKa3aTeNbHBIX U JTOrapupMUIECKUX
HEPAaBEHCTB

71

I'padmyaeckue MeTOABI pereHUs
MOKA3aTENbHBIX U JTOrapuhMUIECKIX
HEPABEHCTB

72

Kontponbhas pabota:
"UppanmonanbHble, OKa3aTEIbHbIE U
norapudmuyeckue HepaBeHcTBA"

73

KommnnekcHsle uucna. Anredpandeckas u
TpUroHOMeTpUYecKas (POpMBbI 3aIUCH
KOMILJIEKCHOT'O YHCIIA

74

Komrminekcusbie uncia. Anredpanyeckast v
TpUTOHOMETpHUUECKast (hOPMbI 3aITUCU
KOMILJIEKCHOT'O Yncia

75

Apudmernueckue oneparum ¢
KOMIUTEKCHBIMH YHCITaMH

76

Apudmernueckue onepamnuu ¢
KOMIUIEKCHBIMU YHCIIaMU

77

N300paxeHre KOMIUIEKCHBIX YHCeN Ha
KOOPAMHATHOM IIOCKOCTH




I/I306pa)KCHI/IC KOMIIJICKCHBIX YHUCCII HAa

8 KOOPJAMHATHOM IJIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOIO YHclia

80 ®opmyna Myaspa. KopHu N-oit crenenu
13 KOMIUIEKCHOIO YHciia
[IpumeHeHne KOMIUIEKCHBIX YUCEI JUIs

81 pereHust pU3NYECKUX U FreOMETPUUECKUX
3a1a4

82 KonTtponbHas padora: "KoMmriekcHbie
gucna"

83 HarypanbHble u 1iebIe yncia

84 HarypanbsHbie u menbie uncia

85 [IpumeHeHne MpU3HAKOB AETUMOCTH
LENBIX YUCEIl

86 [IpumeHeHne NpU3HAKOB IETUMOCTH
[EJTBIX YUCEIl

g7 [IpumeHeHne MpU3HAKOB AETUMOCTH
nensix uncen: HOJ u HOK

38 [IpumeHeHne MPU3HAKOB ACTUMOCTH
mensix uncen: HOJl u HOK

89 [IpumeHeHue MpU3HAKOB AETUMOCTH
LEJIbIX YUCEeJI: OCTaTKU [0 MOAYIIIO

90 [IpumeHeHne MpU3HAKOB JIETUMOCTH
LIEJIBIX YUCEII: OCTATKU 10 MOAYIIIO
[IpumeHeHne MpU3HAKOB AETUMOCTH

91 LeNBIX YUCell: aropuT™M EBkinna ans

pPEIICHUS 3a4a4 B LEJIBIX YUCIIaxX




92

KontponbHas pabora: "Teopus nenbix
gucen"

93

Cucrema n COBOKYITHOCTb ypaBHeHHfI.
PaBHOCHIBLHEIC CHCTEMBI M CHCTEMEI-
CICACTBUA

94

Cucrema 1 COBOKYITHOCTh ypaBHEHHI.
PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-
CIIEJICTBUS

95

OCHOBHBIE METO/BI PELICHHS CUCTEM U
COBOKYITHOCTEH pPalliOHAIBHBIX
YPaBHEHUH

96

OCHOBHBIE METO/IbI PEUIEHUSI CUCTEM U
COBOKYITHOCTEW MPPALIMOHATIBHBIX
YpaBHEHUH

97

OCHOBHBIE METO/Ibl PELICHHS CUCTEM U
COBOKYITHOCTEM MOKAa3aTEIbHbIX
YpaBHEHU I

98

OCHOBHBIE METO/Ibl PEUICHUSI CUCTEM U
COBOKYITHOCTEH MMOKA3aTEIbHBIX
YpaBHEHUH

99

OCHOBHBIE METOJIbI PELICHUS CHCTEM H
COBOKYITHOCTEH JI0rapu(pMHUUECKUX
ypaBHEHUH

100

OCHOBHBIE METOBI PELICHHS CUCTEM U
COBOKYIHOCTEH JIOrapu(pMuIecKux
YpaBHEHHI

101

HpI/IMeHeHI/Ie CHUCTCM K PCHICHHUIO
MATEMATHYCCKHUX 3aJa4 U 3a1a4 U3




pa3IUYHbIX 00JIaCTe HAYKU U peasIbHOM
KHU3HHU, UHTEPIpETalys IOTy4E€HHBIX
pe3yIbTaTOB

102

[IpuMeHeHne CHCTEM K PELIEHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3
pasInYHbIX 00JIacTe HAYKU U peasIbHOM
YKU3HH, MHTEPIIPETaLus MOJTy4eHHBIX
pe3yNnbTaToB

103

[IpuMeHeHre HEpAaBEHCTB K PEILICHUI0
MaTeMaTUYECKHX 33/1a4 U 3a]1a4 U3
pa3IUYHBIX 00JaCTel HAYKU U PeaTbHON
JKW3HU, UHTEPIIPETALUA HOIYYEHHBIX
pe3yabTaToB

104

KontponbHas pabora: "Cucremsl
palMOHATIBHBIX, UPPALIMOHATIBHBIX
MOKA3aTeIbHBIX U JIOTapUPMHUECKUX
ypaBHeHU"

105

PanmonanbsHble ypaBHEHHS C
rapaMeTpamMmu

106

PanmonanbHble HepaBEeHCTBA C
napameTrpamu

107

PannonaneHble CUCTEMBI C TApaMETpaMu

108

WppanmonansHbie ypaBHEHUS,
HEpAaBEHCTBA C apaMeTpaMu

109

HppanmoHanbHbIE CUCTEMBI €
rapameTpamu

110

IToka3aTenbHbIe ypaBHEHUS, HEPABEHCTBA
C mapameTpaMu




111

IIoka3aTenbHBIE CUCTEMEI C nmapaMeTpaMmun

112

Jlorapudmuueckue ypaBHeHUs,
HEpaBEHCTBA C MapaMeTpaMu

113

Jlorapudmuueckue cUCTEMBI C
napameTrpamu

114

Tpuronomerpuieckue ypaBHEHHUS C
napaMmerpamu

115

Tpuronomerpruyeckre HEpaBEHCTBA C
rapameTpamu

116

TpUroHOMETpUYECKHUE CUCTEMBI C
rapaMmeTpamu

117

ITocTpoeHune u nccaenoBaHue
MaTEeMaTHYECKUX MOJEIIEH PEATIbHBIX
CUTYallU| C IOMOILBIO YPABHEHUH C
napaMeTpamu

118

[TocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MOJEIIEH peabHbIX
CUTyalid C MOMOILBIO CUCTEM
YPaBHEHUH C ITapaMeTpaMu

119

[TocTpoenue u ucciienoBaHue
MaTeMaTUYECKUX MOJEJIEH pealbHbIX
CUTYallMid C MOMOILBIO CUCTEM
YPaBHEHHUH C apaMeTpaMu

120

Kontponbnas padora: "3agaun c
napaMerpamu’

121

[ToBTOpenue, 06001IEeHNE,
cucTteMaru3ainus 3HaHui: "YpaBHenus"




122

[ToBTOpenue, 06001IeHNE,
cucreMaru3anus 3HaHui: "YpaBHeHus"

123

[ToBTOpeHme, 0600IICHNME,
CUCTEMaTH3alMs 3HAHUM: Y paBHEHUS.
Cucremsl ypaBHeHUI"

124

[ToBTOpenue, 06001IIEeHNE,

cucreMarusanus 3HaHui: "HepaBeHncrsa'

125

[ToBTOpenue, 06001IeHNE,

n

cucremaru3anus 3Hanuil: "HepaBeHcTna

126

[ToBTOpEHmE, 0000IICHNME,

cuctemaTuzanus 3Hanuii: "HepaBencraa"

127

[ToBTOpenue, 06001IEHNE,
cucreMmaruzanus 3HaHui: "[IponsBoanas
U e€ npumeHeHue"

128

[ToBTOpenue, 06001IeHNE,
cucrtemaruzanus 3Hanuil: "[IponsBoaHas
u e€ npumMeHeHue"

129

[ToBTOpenue, 0600IIeHNE,
cucremarusanus 3Hanuii: "[Ipon3BoaHas
U e€ npumMeHeHue"

130

[ToBTOpEHmE, 0000IICHNME,
cucreMaru3auus 3HaHui: "MHTerpan u
€ro npuMeHeHue"

131

[ToBTOpenue, 06001IIEeHNE,
cucTemMaTu3auus 3Hanui: "OyHkuun"

132

[ToBTOpenue, 06001IICHME,
cucreMmaru3anus 3HaHu: "OyHkuun"




133 [ToBTOpenue, 06001IeHNE, 1
cucremaru3anus 3HaHui: "OyHkuun"
134 Hrorosas koHTponbHas paboTa
135 Hrorosas koHTposbHas paboTa
136 [ToBTOpEHwMe, o6o6meHIfe, 1
cHCTeMaTh3aIus 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 136 10

[NPOI'PAMME




IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3y/JIbTATHI 0CBOEHHS] OCHOBHOIM
NpoBePsIeMOro .
o0pa3oBaTe/IbHOW MPOrpaMMBbl CpeHero o01ero 00pa3oBaHus
pe3yjabTarTa
1 UYucna v BBIYUCIICHUS
11 OmnepupoBaTh MNOHATHSIMHU: palMOHAIBHOE M JCHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAS M IECATUYHAS IPOOb, TPOLICHTHI
12 BoimonHsaTe  apudMeTHueckue  omepanudd € palOHANIbHBIMH U
' JIEeWCTBUTETLHBIMHU YUCIIAMH
13 BeimonuaTe  mpuOMMKEHHBIE  BBIYMCICHHUS, HCIONB3YS  TpaBUIIA
' OKpYTJICHHUS, IENIaTh IPUKUIKY U OLICHKY pe3yJbTaTa BEIYUCICHUN
OmnepupoBaTh MOHATUSAMH: CTETIEHb C LIETBIM MOKa3aTelleM, CTaHIapTHas
14 dbopma 3anucu AEWCTBUTEIHHOIO YUCIA, KOPEHb HATYpaIbHOW CTENEHHU;
MCTIOJIB30BaTh MOAXOJIIYI0 (GOPMY 3amuch JIEHCTBUTEIBHBIX YHCEN s
pelIeHHs MPAKTUYECKUX 3a/1a4 U TPEACTaBICHUS JaHHBIX
OmnepupoBaTh MOHATHAMHU: CUHYC, KOCHHYC M TaHT'CHC IPOU3BOJBHOTO
1.5 yria; HWCHONb30BaTh 3allMCh TMPOM3BOIILHOTO YIJia uepe3 oOpaTHbIE
TPUTOHOMETpHUYECKHE () YHKITHH
2 VYpaBHEeHUs U HEpaBEHCTBa
OnepupoBath MOHATHAMH: TOXAECTBO, YpaBHEHUE, HEPABEHCTBO, IIEIIOE,
2.1 panroHaIbHOE, MppaIroHaIbHOE yYpaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPUYECKOE YpaBHEHUE
29 BeimonHATe  mpeoOpazoBaHUsT TPUTOHOMETPUYECKUX BBIPAKCHHUA H
' peliaTh TPUTOHOMETPUUYECKUE YPABHEHHS
BrinmonHATh TpeoOpa3oBaHus HENbIX, PAIIMOHAIBHBIX U HPPAIMOHAIBHBIX
2.3 BEIDQKEHUH W pelmaTh OCHOBHBIC THIBI IEIBIX, PAMOHAIBHBIX U
UppaIMOHATIFHBIX YPaBHEHUN U HEPABEHCTB
54 [TpuMeHsATh ypaBHEHHUS U HEPABEHCTBA JUISl PEHICHUS MaTeMaTHUECKHX
' 3a[a4 ¥ 3a]1a4 U3 pa3INuHbIX 001acTell HAyKH U PealbHOM KU3HH
MogenupoBaTh peajabHbIE CHTyallUd Ha S3bIKE anreOpbl, COCTaBIATH
2.5 BBIPQKEHUS, YPABHEHHU S, HEPABEHCTBA 10 YCIOBUIO 33Jauu, UCCIEI0BATh
MIOCTPOCHHBIE MOJIENIN C HCIIOJIb30BAHUEM arllapara anreOpsl
3 OyHKIMH U TpaQuKH
OnepupoBarh MOHATUSAMH: (GYHKIHS, CIIOCOOBI 3amaHusi (QYHKIIUH,
3.1 005acTh ONpeAeNieHUs W MHOXECTBO 3HaueHW (QyHKIuH, Trpadpux

(G yHKIMH, B3aUMHO 00paTHbIE (PYHKIINH




OHCpI/IpOBaTL MOHATUSAMU: YETHOCTh M HEUYETHOCTH (I)YHKI_II/II/I, HYIIN

32 (G yHKIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN A1 pelICHUs ypaBHEHUH
34 Crpouts ¥ uuTaTh rpaduKu JUHEHHOW (YHKIUHU, KBaIpaTUIHOMN
' GyHKIMY, cTeNeHHON (QYHKIUH C LIEIbIM IT0Ka3aTeaeM
Ucnonp3oBate rpadukn GYHKIHA IS WCCIEIOBAHUS TIPOIECCOB U
35 3aBUCHMOCTEH TpU PEIICHUU 3a/lad U3 JIPYruX Yy4eOHBIX MPEIMETOB U
' pealbHOM  KU3HM, BBIpaXarb (HOpPMyITaMH 3aBUCUMOCTH  MEXKIY
BEJTMYUHAMU
4 Havana marematuyeckoro aHaiamnsa
41 OnepupoBaTh MOHSATUSMHU: TOCIEIOBATENLHOCTh, apupMeTH4ecKas u
' r€OMETPUYECKast MPOTrPeCcCruu
OnepupoBaTh TOHATUSMU: OECKOHEYHO YOBIBAIOIIAsi TeoMeTpuuecKas
4.2 nporpeccusi, CymMMa OECKOHEYHO  yOBIBAaIOLIEH  TeoMeTpUYEecKOn
MPOrpeccuu
4.3 3aaBaTh OCIEA0BATEIBHOCTH PA3TUYHBIMU CIIOCO0aMU
44 Hcnonp30BaTh CBOWMCTBA ITOCIENOBATEIBHOCTEM W IPOrPECCUM  JUIS
' pellIeHus peaabHbIX 3a7a4 IPUKIAJHOrO XapaKkTepa
5 MHo>KecTBa 1 JIOTHKA
5.1 OnepupoBath MOHITUSIMH: MHOXKECTBO, ONIEPAIIMH HAJl MHOXKECTBAMU
Hcnonp30BaTh TEOPETHKO-MHOKECTBEHHBIN —amnmapaT Ajis OMHCAaHUS
5.2 peaNbHBIX MPOIIECCOB U SBJICHUH, PU PEIICHUH 3a1a4 U3 IPYTrUX YIeOHbIX
MPEAMETOB
53 OnepupoBaTh  MOHATUSIMU:  ONpENEICHUE, Teopema, CIEeACTBHUE,
JI0Ka3aTeNbCTBO
11 KJIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJbTATHI 0CBOCHUS OCHOBHOM
NpPoBePSIeMOro .
00pa3oBaTe/IbHOI MPOrPaMMBbI CpeHero o01ero od0pasoBaHus
pe3yabTarta
1 Yucna v BIYACICHUS
OnepupoBaTh TMOHSATUSMU: HATYpaJIbHOE, IE€JI0€ YHUCIO; HCIOIb30BaTh
1.1 MPU3HAKK JIETUMOCTH UEJIbIX YKCEN, Pa3j0oKEHHE Yucia Ha MPOCThIE
MHOKUTEIHN JUI PEIIeHUs 3a/1a4
1.2 OnepupoBath MOHITHEM: CTENICHb C PAllHOHAIBHBIM MTOKa3aTelIeM
13 OnepupoBath MOHITUSIMHU: JorapudM drcia, TeCITUIHbIC U HaTypalbHbIE
' sorapruQMsl
2 VYpaBHeHUS U HEpaBEHCTBA




2.1

[IpumeHsATH CBOMCTBa CTemeHW s NpeoOpa3oBaHUS BhIpaKEHHUH,
OIIEpUPOBaTh MOHATUSMM: IOKA3aTelIbHOE YPAaBHEHHE U HEPaBEHCTBO;
pelaTh OCHOBHBIE THUIIBI [T0KA3aTEIbHBIX YPABHEHUM U HEPABEHCTB

2.2

BeimonuaTe mpeoOpa3oBaHusl BBIPAKCHUH, COAEPKALIMX JIOTapU(PMBL;
OIIEPUPOBATh MOHATUSAMHU: JIOTapHU(PMUUIECKOE YpaBHEHHE U HEPABEHCTBO;
pelaTb OCHOBHbBIE TUIIBI JTIOIapU(PMHUUECKIX YPAaBHEHUN 1 HEPABEHCTB

2.3

HaXOI[I/ITL PECLICHHUA HpOCTGﬁI.HHX TPUTOHOMETPUICCKUX HCPABCHCTB

2.4

OnepupoBath MOHITUSIMH: CUCTEMA JIMHEWHBIX YPaBHEHUH U €€ pellleHue;
UCIONB30BaTh  CHCTEMY JIMHEWHBIX  ypaBHEHUW Uil  pEIICHUS
MPaKTUYECKUX 3a]1a4

2.5

HaxomuTe  pemieHMss NOpOCTEHIIMX  CHCTEM M COBOKYIIHOCTEH
palMOHAJIBHBIX YPABHEHUI U HEPABCHCTB

2.6

MOIICJ'II/IpOBaTL PCAJIBbHBIC CUTYyallUM Ha A3bIKC aJi' e6pL1, COCTaBJIATH
BBIPpAXXCHHA, YPAaBHCHUA, HCPABCHCTBA U CHCTCMbI 110 YCJIOBUIO 3aJa4u,
HCCIICOOBATh IMOCTPOCHHBIC MOACIIN C UCITIOJIb30BAHHUEM aIlriapara 2U'Il"€6pbl

OyHKUIMU U TpaduKu

3.1

OmnepupoBaTh TMOHATHSAMHU: TepUOIUYecKas (YHKIHS, TTPOMEKYTKH
MOHOTOHHOCTH ()YHKIIMH, TOYKU 3KCTpemyMa (DyHKIUH, HanOoJbllee u
HauMEHblIIee 3HaueHUs! (PYHKIIMM Ha MIPOMEXKYTKE; UCIOJIb30BaTh UX IS
nccienoBanus GyHKINH, 3aJaHHON TpadrKom

3.2

OmnepupoBaTh MOHATUAMHA: TPAPUKH TTOKA3ATEIBHOH, JIOTApU(PMUIECKON U
TPUTOHOMETPUYECKUX (DYHKIMI; W300pakaTh WX Ha KOOPAWHATHOM
TJIOCKOCTH U UCTIONB30BATh AJISl PELICHUS YPaBHEHHI 1 HEPaBEHCTB

3.3

N300pakaTb Ha KOOPIMHATHOM IJIOCKOCTH TpaduKU JTHHEHHBIX
YPaBHEHHH W HCIOJIB30BATh WX [UIS PEIICHUS CHCTEMBl JIMHEWHBIX
ypaBHEHU U

3.4

Ucnonb3oBate rpaduku (GYHKIHA Ui UCCIENOBAHMS TPOLIECCOB H
3aBUCHMOCTEH U3 IPYruX yU4eOHBIX TUCIUTUIMH

Hauasna MmaTemMaTuueckoro anajimsa

4.1

OmnepupoBaTh TMOHATUSMH: HeNpepbiBHAS (DYHKIHUSA, TNPOU3BOAHAS
(GyHKLUMU; HCIOIb30BaTh TE€OMETPUUYECKUM U (U3NYECKUH CMBICT
IIPOM3BOJAHON JJIS PEIICHUS 3a7a4

4.2

Haxoguts  mpou3BOAHBIE  AJIEMEHTapHbIX  (YHKIUN, BBIUUCIATH
IIPOU3BOHBIE CYMMBI, IPOU3BEACHMUSI, YACTHOI'O () YHKIIUH

4.3

Hcnonp3oBaTh  NMPOM3BOAHYIO  JJIsi  HCCIEJOBaHHS  (QYHKIMM Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, IIPUMEHATH PE3YJbTaThl UCCIIEI0BAHUS K
MOCTPOEHHUIO I'pauKOB

4.4

Hcnons3oBath IMPOU3BOAHYIO I HAXOXIACHHUA HAWITYYIICTIO PCIICHHA B
IMPUKIAAHBIX, B TOM YHUCJIC COUUAJIBHO-OKOHOMHUYCCKHUX, 3aaadax

4.5

OmnepupoBaTh MOHATHSAMU: I€pBOOOpa3Hass W MHTErpayl; MOHUMATh
TeOMETPHUECKUI U (PU3NIECKUN CMBICI MHTETpaa




46 Haxomute mepBOOOpa3Hble dIEMEHTApHBIX (YHKUUN, BBIUUCISTH
' uHTerpai mo ¢opmyne Herotona — Jleitoauia

47 Pemrate npukiiaHble 3a/1a44, B TOM YHCIIE COIIMATBHO-3KOHOMUYECKOTO 1
' (bu3MIeCKOro Xxapakrepa, CpeICTBAMH MaTEMaTHIECKOT 0 aHAIIN3a

HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJIACC
IIpoBepsieMblii 371eMeHT cOePKAHUSA
Koxn
1 UYucna v BBIYUCIICHUS
Panmonanenele  yncna. OOBIKHOBEHHbIE M JIECSTUYHbIE JApPOOM, IPOLEHTHI,
OCCKOHEUYHBIE  TEpPHOAWYECKHE  JIpodu.  ApudMeTHyecKkue  Oomepauuud ¢
1.1 | pauuoHaNbHBIMHM YHCIAMHU, TPe0oOPa30BaHUS YUCIOBBIX BbIpaXeHUU. [Ipumenenue
Apo0eil ¥ MPOLEHTOB Ul pelleHHs MPUKIATHBIX 337ad U3 PA3JIUYHBIX OTpaciei
3HaHUH U PEATBHOM KU3HHU
JelictBuTenbHble  4YKCla.  PalMOHaNbHBIE W MPPALMOHAIBHBIE  YHUCJA.
1.2 | Apudmernueckue omnepauuud C ACHCTBUTEIbHBIMH YHciaaMmu. [lpubnuxénHble
BBIYHCIICHUS, IPaBUiIa OKPYTJIEHUS, IPUKKUIKA U OLICHKA PE3YJIbTaTa BEIYUCICHUN
Crenenp ¢ mensiM nokazareneM. CrangapTHas (opma 3amucu JeHCTBUTEIBHOTO
1.3 | umcna. Mcnonb3oBanue MOAXOIAIICH (OPMBI 3alMCH ACHCTBUTEIBHBIX YHCET JUIS
pelIeHns MPaKTUYECKUX 3a1a4 U MPEACTABICHUS JAaHHBIX
14 Apudmernueckuii KOpeHb HaTypalbHOH creneHu. JleiicTBust ¢ apuMeTHIeCKUMH
' KOPHSIMU HaTypaJIbHOM CTENEHU
15 CuHyCc, KOCMHYC W TaHIE€HC YHCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTAaHT€HC YMCIIOBOTO apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 ToxaecTBa U TOXKIECTBEHHBIE TTPeOOpa3OBaHUS
99 ITpeoGpa3oBanue TPUTOHOMETPUUECKUX BBIPAKCHUI. OcHoBHbIE
' TPUTOHOMETpUYECKHE (HOPMYJIbI
23 VYpaBHeHue, KOpeHb ypaBHEHHs. HepaBeHCTBO, pelieHHe HepaBeHCTBa. Meton
MHTEPBAJIOB
2.4 | PemeHne 1enbIX U APOOHO-PATMOHAIEHBIX YPABHEHUI 1 HEPABEHCTB
2.5 Pemenne nppanoHanbHbBIX YpaBHEHUN U HEPABEHCTB
2.6 | PemeHue TPUTOHOMETPUUYECKUX YPAaBHEHHI
57 IIpuMeHeHNnEe ypaBHEHUI M HEPABEHCTB K PEIICHUIO MaTEMAaTUYECKUX 3aa4 U 3a1a4
' U3 pa3IMyuHbIX o0JlacTel HAyKU U PEAIbHOW KU3HU
3 OyHKINU U TpaduKu
31 Oynkuus, crocodbl 3ananus ¢yHkuuu. ['padux dynkuuu. BzaumHo oOparHbie

byHKIIIHN




3.9 OOGnacte ompeneneHuss W MHOXeCTBO 3HaueHUM ¢yHkuuu. Hymm QyHkum.
' ITpomesxyTKH 3HaKOMOCTOSHCTBA. YETHBIE N HEUETHBIE (DYHKIUU
33 CrenenHas (pyHKIUS ¢ HATYpaJbHBIM U LI€JIbIM NoKa3areseM. E€ cBoiicTBa u rpaduxk.
' CaoiicTBa 1 rpauK KOpHsS N-0i CTETIEHU
3.4 Tpuronomerpudeckasi OKpyXHOCTb, ONpEJEIEHNE TPUTOHOMETPUUECKUX (DYHKUMN
' YHCIIOBOTO apryMeHTa
4 Hauana maremarnueckoro anaimsa
41 [TocnemoBaTrenbHOCTH, CHOCOOBI 3aJaHMs IOCIEAOBATEIbHOCTEH. MOHOTOHHBIC
' IIOCIIEA0BATENBHOCTH
Apudmernueckass U reoMeTpuuecKass mporpeccuu. beckoHeuHO yObIBaroIas
4.9 | TEOMETpHUECKasd MPOrpeCcHs. CymmMa OeckOHEYHO YObIBarOIIEH I'eOMETPHUECKON
' nporpeccur. dopmyna CIOXKHBIX MNPOLEHTOB. Mcnonab3oBaHME NIPOrpeccuu s
pEILIEHNs PEATbHBIX 337a4 NPUKIAJHOTO XapaKTepa
) MHo>kecTBa U JIOTUKA
MuoxecTBO, onepanuu Haj MHoxecTBamu. [luarpammbl Ditnepa — Benna.
5.1 | IlpumeHeHHEe TEOPETHUKO-MHOXKECTBEHHOI'O0 ammapara JUis OINHCAHUS peallbHBIX
MIPOLIECCOB U SIBJICHUH, PU PELICHUH 3a/1a4 U3 IPYrUX YUeOHBIX MPEIMETOB
5.2 Omnpenenenue, TeopeMa, CIeACTBUE, T0KA3aTEIHCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 UYucna v BBIYUCIECHUS
11 Harypanbable u nensie uncna. [Ipu3Haku JeIMMOCTH LEBIX YHCEN
1.2 Crenens ¢ panmoHaabHbIM NTOKa3areneM. CBONCTBA CTENEHH
1.3 Jlorapudm uncna. JlecATHIHbIC U HATYpAIbHBIC JIOTapU(PMBI
2 VYpaBHEHHS 1 HEPABEHCTBA
2.1 [TpeobpazoBanue BbIpaXKEHUM, COJIEPKAIINX JTOrapuHMbI
59 [TpeobpazoBaHue BbIpaXKEHUN, COEPIKAIIMX CTETIEHU C PalliOHAILHBIM
' oKa3aresiem
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [TokazarenbHble ypaBHEHUS 1 HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUsI U HEPABEHCTBA
26 Cucrembl JMHEWHBIX ypaBHeHUH. PelieHue mnNpukiIagHbIX 3a7ad C I[OMOIIBIO
' CUCTEMBI JIMHEWHBIX YPaBHEHUU
2.7 CucreMsbl U COBOKYITHOCTH PallMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB
58 [IpumeHenne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHHUI0O MAaTEMaTHYECKHX
' 3aJa4 1 3a/1a4 U3 Pa3IUYHbIX 00JIacTel HAyKU U peaslbHON KU3HU
3 OyHKIMH U TpaduKU




Oynkius. [lepuoanyeckue ¢yHkuuu. ITpoMeKyTKM MOHOTOHHOCTH (DYHKITHH.

3.1 Makcumymbl ¥ MUHHUMYMBl ¢GyHKIMH. HanOomnblliee W HaWMeEHbIIee 3HAYEHUE
(GYHKIIMU Ha IPOMEKYTKE

3.2 Tpuronomerpudeckne GyHKINHU, HX CBOHCTBA U TpaduKu

3.3 [TokazarenpHas u morapupmMudeckas GyHKIUN, KX CBOHCTBA U Tpaduku

3.4 Hcnonp3oBanue rpa@ukoB pyHKIMHA AJ1s pelIeHHs] ypaBHEHUN U TMHEHHBIX CUCTEM
Hcnonb3oBanne rpadukoB (QyHKOMI [UId  HCCIENOBaHHUA IPOLIECCOB U

3.5 3aBHCUMOCTEH, KOTOpbIE€ BO3ZHHUKAIOT IMPH PEIICHWH 337ad W3 JPYruX y4eOHBIX
IPEIMETOB U PEATbHOM KU3HU

4 Hauana maTremaTHueckoro aHaimsa

4.1 HenpepsiBHble pyHKIIMH. METOA MHTEPBAJIOB JUIS PEIIEHUS HEPABEHCTB

4.2 [IpousBonHas GpyHkuuu. ['eomerpuueckuii 1 GpU3NIECKUN CMBICI TPOU3BOTHON

43 [IpousBomHbie MeMeHTApHBIX (QyHKIUH. DOpMyIbl HAXOXKICHHUS TMPOU3BOIHOM

' CYMMBI, IPOU3BENICHHSI U YACTHOTO (PYHKLIUI

[IpumeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (YHKIUH HAa MOHOTOHHOCTH U

4.4 sKkcTpeMyMbl. HaxoxaeHne HaubobIero 1 HauMEHbLIEro 3HaueHus! QyHKIMKY Ha
OTpe3Ke
[IprMeHeHre MPON3BOAHOM /ISl HAX OXKICHHUS HAWTYYIIIETO PEHICHUS B IPUKIIAIHBIX

4.5 3aJavax, IS ONpEeNeNieHHs CKOPOCTH Ipolecca, 3aJaHHOro (Gopmynnoil wuim
rpadukomM

4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX

47 WuTerpan, ero reomerpuueckuii 1 Gpu3nveckuil cMbicil. Berancnenue uHTerpana mno

dbopmyne Herotona — JleliOauna




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
INPOTPAMMBI CPEJHEI'O OBILIEI'O OBPA3OBAHUSI

Kon
NPOBEPSIEMOT0
TpeOoOBaHMS

IIpoBepsiemble TPeOOBAHHSA K NMPEAMETHBIM Pe3yJIbTAaTAM OCBOCHUS
OCHOBHOM 00pa30BaTeJIbHOI MPOrpaMMbl CPeIHero 0011ero
o0pa3oBaHus

Biianenne Meromamu JOKa3aTenbCTB, ANTOPUTMAMM pELICHUS 3a/ad4;
yMeHue (GopMyIMpOBaTh U ONEPUPOBATH IOHATUSAMH: OIPENEIIECHUE,
aKcuoMma, TeopeMa, CIECACTBUE, CBOMCTBO, INPU3HAK, [0KA3aTENIbCTBO,
pPaBHOCHIIbHBIC (POPMYIMPOBKU; IPUMEHSTH UX; YMEHUE (POPMYITUPOBATH
o0paTHO€ U IPOTUBOIOJIIOKHOE YTBEPXKIACHUE, MPUBOIUTH IPUMEPHI U
KOHTPIIPUMEDPHI, HCIIONB30BATh METOJ, MaTeMAaTHYECKOM WHIYKINU;
IIPOBOANUTH  JOKA3aTENIbHBIE PACCYXACHUsS IIPU pEIICHUH 3a1ad,
OLICHUBATh  JIOTMYECKYI0  IIPaBUIBHOCTb  PACCYXKICHUH; YMEHHE
OIEPUPOBATh IOHATHUAMH: MHOXKECTBO, ITOJMHOXECTBO, OIEPALlUHA HaJ
MHOKECTBAMH; YMEHHE HCIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar JijIs OIIMCaHUs PEalbHBIX IIPOLIECCOB U SIBJICHUM U IIPHU PELLICHUN
3ajay, B TOM 4YHCIE W3 JPYruX Yy4eOHBIX MPEIMETOB; YyMEHHE
OIIEpPUPOBATH MOHATHIMU: Tpad, CBA3HBIN rpad, AepeBo, UKI, Tpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaThb W ONUCHIBaTH Tpadbl pPa3INYHBIMU

CHOCO6aMI/I; HUCIIO0JIB30BAaThb l"pa(bBI IIpyu pCHICHUU 3aaa4

YMeHne ornepupoBaTh MOHATHAMHU: HATypalbHOE YHUCIIO, IEJI0e YHUCIIO,
CTEMEHb C LIEJbIM TT0Ka3aTeNeM, KOPeHb HaTypaJIbHOW CTETEHH, CTEIIeHb
C  palMOHAJIBHBIM  IIOKa3aTeleM, CTeNeHb C  JIeHCTBUTENbHBIM
HoKa3zaTeleM, JiorapudmM ducia, CHHYC, KOCHHYC M  TaHI€HC
IPOM3BOJIBHOIO YHCJA, OCTATOK II0 MOIYJIO, PAlMOHAIBHOE YHCIIO,
UppAalMOHATIBHOE  YHUCIO,  MHOXECTBA  HATYpaJbHBIX,  ILEJbIX,
palMOHANBHBIX, JCHCTBUTENBHBIX YHCEN, YMEHHE HCIIOIb30BaTh
NPU3HAKKH JETUMMOCTH, HaUMEHbBIINI OOLIMI NIeNUTeNb U HAaUMEHBIIEe
o01ee KkpaTHoe, anroput™ EBKiHIa mpu peleHud 3a1a4; 3HaKOMCTBO C
pPa3MUYHBIMA ~ TIO3UIMOHHBIMH  CHCTEMaMH  CYHCICHUS;  yMEHHE
BBIMIOJHATH BBIYMCIICHHE 3HAUYEHHWH W TpeoOpa3oBaHMs BBIPAKCHUH CO
CTENEHsIMH U Jiorapupmamu, MpeoOdpa3oBaHus APOOHO-pALMOHATIBHBIX
BBIPOKEHUI; YMEHHE OIEPHPOBATH TMOHSATHIMH: IOCIEIOBATEIBHOCTD,

apumMeTnIecKas porpeccusi, reoMeTpudecKas mporpeccusi, 0eCKOHEYHO




yObIBarolasi ~ reoMeTpuyYeckass  IPOrpeccus; yMEHHE  3a/1aBaTh
MOCTIEIOBATEIBHOCTH, B TOM YHCIIE C TIOMOIIBIO PEKYPPEHTHBIX (OPMYIT;
YMEHHUE ONEepPUPOBATh MOHATHIMHU: KOMILJIEKCHOE YHCIIO, COMPSHKEHHBIC
KOMILJIEKCHBIC YHCIIa, MOJYJIb M apI'yMEHT KOMIUIEKCHOT'O YKciia, opMa
3aMiCH KOMIUIEKCHBIX Yncell (T€OMETpUYECcKasi, TPUTOHOMETPUYECKas U
anrebpandeckas); yMeTb IMPOU3BOIUTH apu(MeTHUYecKhe IeHCTBUS C
KOMIUJIEKCHBIMA ~ YUCJIAMH; TPUBOJUTH TPUMEPHI  HCIIOJIB30BAHUS
KOMIUIEKCHBIX YHCEJI; ONEPUPOBATh MOHATUSIMHU: MaTpuua 2x2 um 3X3,

OIIPECACIIUTECIIb MATPULIBI, FCOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHne onepupoBaTh MOHATHAMH: PALMOHAIBHBIC, UPPALMOHAIBHBIE,
MOKa3aTeNbHbIE, CTENEeHHbIE, JorapudMuyeckue, TPUTOHOMETPUUECKUE
YpaBHEHUsI U HEPABEHCTBA, MX CHUCTEMbl; YMEHHE ONEpPUPOBATH
MOHATUSIMU: TOXKAECCTBO, TOXJAECTBEHHOE MpPeoOpa3oBaHUE, ypaBHEHUE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHWW W HEPABEHCTB, PABHOCHIIBHOCTH
YpaBHEHUH, HEPAaBEHCTB M CHUCTEM; YMEHHE peniarb ypaBHEHMS,
HEpPaBEHCTBA U CHUCTEMbl C IMOMOILIBIO Pa3IUYHBIX MNPUEMOB; pPEIIAThH
ypaBHEHUsI, HEPABEHCTBA M CHCTEMBbl C IapaMETPOM; MPUMEHATH
ypaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI JIJISl PEIICHHUS] MaTeMaTHYECKUX

3aJla4 1 3aaa4 U3 pa3IMdHbIX obacTei HAaYyKHU U peaHBHOﬁ KHN3HHU

YMeHue ornepupoBaTh MOHATUSAMH: (QYHKIHUS, UYETHOCTh (YHKIHUH,
HNEepUOANYHOCTh (DYHKINHU, OTPaHHYCHHOCTh (DYHKIIMHM, MOHOTOHHOCTb
GbyHKIMHU, SKCTpeMyM (DYHKIMH, HauOoJbIIee 1 HaMMEHbIIee 3HAUYCHUS
(GyHKIMU Ha IPOMEXKYTKE, HENpepbIBHAs (PYHKIUS, aCUMIITOTHI I'paduka
GbyHKIMY, TIepBas U BTOpPasi MPOU3BOJHAS (DYHKIMH, TEOMETPUUYCCKHHA U
(U3UYECKUH CMBICT TIPOM3BOJHOM, TIEepBOOOpa3Hasi, OINpeACIEHHBIN
MHTETpajl; yMEHUE HaXOAWUTh ACUMNTOTHI rpaduka (QyHKIHH; yMEHHE
BBIUUCIIATh  NPOM3BOJAHBIE CYMMBI, TPOU3BEIACHUS, YaCTHOTO U
KOMITO3UINK (DYHKIMIA, HAXOIUTHh YpaBHEHHE KacaTeNbHOM K rpaduky
(GYHKIMK; YMEHHE HAXOIUTh IPOW3BOJIHBIC SJIEMEHTApHBIX (YHKITHIA;
YMEHHUE HCIIOIb30BaTh MHPOM3BOIHYIO Ul HUCCIEAOBaHMUS (DYHKIIHIH,
HaXOIUTh HAWOONbIINE W HAUMEHbIIWE 3HAYCHHUS (DYHKIMIA; CTPOUTH
rpadMKd MHOTOWICHOB C MCIIOJIb30BAaHHEM ammapara MaTeMaTHu4ecKoro
aHanM3a; NPUMEHATh IPOU3BOIHYIO [UISi HAXOXKJICHHS HAMIy4IIero
peuIeHus] B MPHUKIATHBIX, B TOM YHCJIE COIHMATbHO-IKOHOMHUYECKUX H

bu3nUecKuX 3aa4ax; HAXOIUTh TUIOMIAU U 00BEMBI PUTYp C TTIOMOIIBIO




HHTCrpajia, NpUBOAUTH MPUMCPBI MATCMATUYCCKOI0 MOACIIMPOBAHUA C

noMoIIsio auphepeHnnanbHbIX ypaBHEHUH

YMeHue onepupoBaTh MOHATUAMHU: Tpapuk (QyHKUMH, oOpaTHas
byHKkIus, KoMno3unus (GyHKUWH, JTUHEWHas (QYHKIUS, KBaapaTHUHAS
byHKIMs, — panuoHaNbHAs — (QYHKIOHA, CTETIeHHAs byHKIHA,
TPUTOHOMETpUYECKHE  (DYHKIMH, OOpaTHblE TPUTOHOMETPUUYECKHE
GyHKIMU, TOKa3zaTelbHas M Jorapupmuyeckas (QyHKIMM; yMEHUe
CTpOUTH TpaUKKU H3YyYEHHBIX (YHKUUH, BBIIOIHATH MPeoOpa3zoBaHUs
rpaduKoB GyHKIMH, HCIIOTB30BATh TPAPUKH ISl H3YUECHHUS IPOIIECCOB H
3aBUCUMOCTEH, NPH PELICHUHU 3a/ad U3 APYrHMX Y4eOHBIX NPEIMETOB U
3ajlay U3 peasIbHOW JKU3HU; BBIPAXaTh (OPMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; UCIIOIb30BATh CBOMCTBA M TpapUKH (HYHKIMH AT peleHus
YpaBHEHMI, HEPaBEHCTB MW 3a/Ja4 C IapaMeTpaMu; H300paxarbh Ha
KOOPJIMHATHOM INIOCKOCTH MHOKECTBA PELICHUI ypaBHEHUH, HEPABEHCTB

H UX CUCTEM

YMeHue pemarb TEKCTOBbIE 3aJayd pPa3HbIX TUIOB (B TOM 4HCIE Ha
IPOLIEHTHI, 10JIM U YacTH, Ha JBM)KEHUE, paboTy, CTOMMOCTh TOBAPOB U
yCIyT, HAJIOTH, 3aJ]aud U3 00JacTH yIpaBJIeHUs JIUYHBIMU U CEMEIHBIMU
(¢uHaHCAMM); COCTaBIATH BBIPAKEHUS, YPAaBHEHHs, HEPAaBEHCTBA U MX
CHUCTEMBI IO YCJIOBMIO 3aJa4H, MCCICNOBaTh IOIYYCHHOE PEUICHHE U
OLIEHUBATh IPaBIONOJO0OHOCTh pPE3YyJIbTATOB; YMEHHE MOJAEIUPOBATH
pealbHbIE CUTyallUM Ha S3BIKE MATEMAaTUKU; COCTABIIATH BBIPAXKEHUS,
YpaBHEHUs, HEPABEHCTBA M MX CHUCTEMBI 110 YCJIOBHMIO 33J]a4H,
UCCIIEI0BATh ITOCTPOCHHBIC MOJCIM C HCIONB30BAHMEM aImapara

anreOpbl, THTEPIIPETUPOBATD MOJYYEHHBIH pe3ynbTat

YMeHne onepupoBarth MOHATHAMU: CpeiHee apupMeTHIECKoe, MeInaHa,
HauOoJbIlIee U HAUMEHbIIIEee 3HAYCHUs], pa3Max, TUCIIEePCHsl, CTaHAapPTHOE
OTKJIOHEHHE YHMCIOBOr0 HabOpa; yMEHHE U3BJIEKaTh, HHTEPIPETHPOBATH
uH(OPMAIUIO, IPEJICTABICHHYIO B TAOIMIIaX, HA UarpaMMax, rpadukax,
OTPa’)KaIOIIlYI0 CBOWCTBA PEaIbHBIX IIPOLIECCOB U SIBJICHUI; NPECTABIATh
uHpOpMAIIMI0O C TIOMOIIBI0 TaOJMII W JAWarpaMM; HCCIIEeI0BaTh
CTaTUCTHYECKHE JIaHHBIC, B TOM 4YHCJIE C MPUMEHEHUEM TIpapuuecKux
METO/IOB U 3JIEKTPOHHBIX CPEJICTB; TPapUUECKU UCCIEI0BATh COBMECTHBIE
HAOJIOJIEHUs] C T[OMOIIBI0 JMarpaMM pacceuBaHUs M JIMHEHHOU

perpeccuu




YMeHue onepupoBaTh IMOHATUSAMU: CIIYYaWHBIM OIBIT W CIy4aiiHOE
COOBITHE, BEpPOSITHOCTH CIYy4YaWHOTO COOBITHS; YMEHHUE BBIYHUCIATDH
BEPOSITHOCTh C HCIOJIB30BAHUEM TpaUuecKuX METOJ0B; MPUMEHATH
(GOpMYITBI CITOKEHHSI M YMHOXEHHUS BEPOSTHOCTEH, (OpMyIy TOIHON
BeposATHOCTH, (hopmyny bepHysun, koMOMHATOpHBIE (GaKTHl U (HOPMYIIBI;
OLICHUBATh BEPOSTHOCTU PEATBHBIX COOBITHI; YMEHHE OIEepUPOBATH
MOHATHSMHU: CJy4YailHasg BEJIMYMHA, PACHpPENCICHUE BEPOATHOCTEM,
MaTeMaTU4YeCKOE OKHUJIAHWE, ITUCIEPCUs] M CTaHJApTHOE OTKIOHECHHE
CIy4aiflHOH BeNMMYWHBI, (YHKUIWMK pachnpefeNeHus U IJIOTHOCTH
PaBHOMEPHOIrO, IIOKA3aTEeJIbHOTO W HOPMAJIBHOIO PaCIpPEACIICHHI;
YMEHHE UCIOIb30BaTh CBOMCTBA W3YYEHHBIX PACIPEIEICHUN IS
pemieHusl 3a7a4; 3HAKOMCTBO C TOHATHUSIMH: 3aKOH OOJBIIUX YHCEN,
METOJbl BBIOOPOUHBIX HCCIENOBAHUN; YMEHHE MPUBOAUTH MPUMEPHI
MPOSIBIICHUS. 3aKOHA OOJBIIUX YHCET B MPHUPOIHBIX M OOIIECTBEHHBIX
SIBJICHUSIX; YMEHUE ONEPUPOBATH MOHATUSMHU: COUETAHUE, IEPECTAHOBKA,
YUCJIO COYETaHWH, YHCIIO TEepecTaHOBOK; OuHOM HploTOHA; yMeHwme
MPUMEHSTh KOMOMHATOpPHBIE (DAKTHI M PACCYKACHUS IS PELICHUS 3a1a4;
OLICHUBATh BEPOSATHOCTHU peanbHbIX COOBITHIA; COCTAaBJIATh

BEPOSITHOCTHYIO MOJIENIb M UHTEPIIPETUPOBATH MOJIYyYECHHBIN PE3YJIBTAT

YMeHue onepupoBaTb IMOHATUSAMHU: TOYKa, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIUMYMHA yIWa, IJIOCKUKA  yroil,
JBYTPAHHBI yroyl, TPEXTPaHHBIM Yroj, CKPEIIMBAIOIIHUECS IpSMBIE,
MapaJUIEIbHOCTD U NEPHNEHANKYISPHOCTh NMPSAMBIX U INIOCKOCTEM, yroi
MEXAY IPSIMBIMH, YrOll MEXAY IPSIMOM U IUIOCKOCTBIO, YIOJI MEXAY
IIJIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU 1O IJIOCKOCTH, PACCTOSTHUE MEXIY
MPSMBIMH, PACCTOSTHUE MEXKY IUIOCKOCTSIMH; YMEHHE UCIIOIb30BATh MPH
pelIeHUH 3a7a4d W3y4eHHbIe (AaKThl U TEOPEMBbl IUNIAHUMETPUU; YMEHHE
OLIEHMBATh pa3Mepbl OOBEKTOB OKPY)KAIOLIETO MHPA; CTPOMUTH
MaTE€MaTU4YeCKUEe MOJCIN C IIOMOIUBI0 TI€OMETPUYECKUX IIOHATHUH H

BCJIMYMH, pCIIaTh CBA3aHHBIC C HUMHU MPAKTUYCCKHUEC 3aJa4n
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMAAL GUTYPBI, 00BbEM (GUTYpHI,
MHOT'OI'paHHHK, TPABWJIBHBI MHOTOTPaHHUK, CEUEHUE MHOTOIPaHHHKA,
Ky0, mapamienenuiesn, Npu3Ma, nuUpamuga, (Gurypa M IOBEpXHOCTD
BpalleHUs, HWIMHAP, KOHYC, Imap, cdepa, miomans cepsl, MIOMaIb
MOBEPXHOCTH MUPAMUMbI, NPU3MBI, KOHYyCa, LMIMHIPA, 00BEM Kyoda,

MNpsAMOYTOJIBHOI'O HapaJuICICuicia, nmupaMu/ibl, MPU3Mbl, HOWJIWHIPA,




KOHYCa, I1apa, pa3BépTKa MOBEPXHOCTH, CEYEHUsI KOHYCAa U LUIUHIpA,
NapajuleJbHble OCH WJIM OCHOBAHHIO, CEUEHUE IIapa, IUIOCKOCTb,
Kacaroujasicss cheppl, HWIMHApPA, KOHYCAa; YMEHHME CTPOUTbH CEYEHHUE
MHOTOTpaHHHKA, U300pa’kaTh MHOTOTPAHHUKH, (PUTYpPHI U MTOBEPXHOCTU
BpalIEHUs1, UX CEUEHUs, B TOM YHCIIE C IOMOIIbIO AJEKTPOHHBIX CPECTB;
YMEHHUE NMPUMEHATh CBOMCTBA T€OMETPUUYECKHX (PUTYpP, CAMOCTOSATEIHLHO
(bopMyIMpoBaTh ONMpENEICHUs H3y9aeMbIX (DUTYp, BBIIBUTATh THIIOTE3HI
0 CBOWCTBax W MpH3HAKaX reOMEeTpHUYecKuX (puryp, 000OCHOBHIBATH WIIH
OMpoBepraTh MX; YMEHHE TMPOBOAUTH Kiaccupukanui QGUryp Imo
pa3IMYHBIM TPU3HAKAM, BBITIOTHATH HEOOXOAMMBIE JOMOTHUTEIBLHEIC

MOCTPOCHUS
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YMeHue onepupoBaTh MOHATHUSIMH: JIBM)KEHHE B  IPOCTPAHCTBE,
napajuiebHBIA TEPEHOC, CUMMETPHUS Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MIOBOPOT, MpeoOpa3oBaHHe NON00Us, MOJ00HBIE (UTYPBI; yMEHHE
pacno3HaBaTh paBHbIE M MOAOOHBIE (PUTYPHI, B TOM YHCJIE B MPHUPOJE,
UCKYCCTBE, apXMUTEKType; HCIIONb30BaTh I'€OMETPUUECKHE OTHOLICHUS
NIPU PEIICHHUH 3a/1a9; HaXOAUTh TeOMETPHUUECKHE BETMUMHBI (JITHHA, Yrod,
IUIOIIAb, 00BEM) MIPH PEICHUH 3a]1a4 U3 IPYTUX Y4eOHBIX MPEIMETOB U
U3 pealbHOW JKU3HHM;, YMEHHE BBIUUCISATH T€OMETPUYECKHE BETHYHHEI
(uMHa, yrois, Iomanb, o0bEM, IUIOMIAAb MOBEPXHOCTH), HCIIONB3YS
U3ydeHHbIE (POPMYIBI U METOJBI, B TOM YHMCIIE: IUIOMIAIb TTOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCa, IWIMHJPA, TUIOMAb chepbl; 00bEM Kyoa,
OpPSMOYTOJIBHOTO TIapajUIeenueaa, NHPaMHUIbl, MPU3MBI, IHIMHAPA,

KOHYCa, Iapa; YMCHHUEC HaXOAUTb OTHOLICHNEC 00BEMOB HO):[O6HI:>IX (I)I/Il" Yp
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YMeHne onepupoBarh MOHATUSMU: IPSIMOYTOJIbHAS CHCTEMa KOOPIMHAT,
BEKTOp, KOOPJIUHATHI TOYKH, KOOPJIMHATHI BEKTOpPA, CyMMa BEKTOpOB,
MPOU3BEICHUE BEKTOpAa HA YHCIO, PA3JIOKEHHE BEKTOpa Mo 0a3ucy,
CKaJSIPHOE IPOU3BEACHHUE, BEKTOPHOE IIPOM3BENEHUE, YOI MEXIY
BEKTOpAMHU; YMEHHE HCIIOJIb30BATh BEKTOPHBIA U KOOPIMHATHBIA METO
JUISL pelIeHUs TeOMETPHYeCKHX 3aJad U 3aJad JAPYruxX Y4eOHBIX

IIPEAMETOB
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YMeHue BbIOMpaTh TOAXOASAIIMK METOA I peUIeHUs 3ajauu;
MOHMMAaHHWE 3HAYUMOCTH MATEMaTHKA B H3yYEHUU MPHUPOIHBIX U
OOIIIECTBEHHBIX MPOLIECCOB U  SBJICHUH; YMEHHUE pacro3HaBaTh

IMMPOABJICHUEC 3aKOHOB MAaTEMATUKW B HCKYCCTBE, YMCHHC IPUBOAWNTH




IIpUMEPBl  MATEMAaTUYECKUX OTKPBITUM POCCUUCKOW UM  MHUPOBOU

MaTeMaTU4YeCKON HAayKU




INEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBbIX HA ET'D
ITO MATEMATHUKE

Kona

HPOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

1 Ywcna 1 BEIYHCIICHUS
1.1 HatypanbHble u niensie uncna. [lpusHaky AeIMMOCTH LENbIX Yncel
12 Panmonanbhele uucina. OOBIKHOBEHHBIE W JECATUYHBIE JAPOOM, IPOLECHTHI,
. OCCKOHEUHBIC TTEPUOIUYECKHE TPOOH
13 Apudmernueckuii KOpeHb HaTypallbHOU cTeneHu. [leiicTBus ¢ apudmMeTnyecKuMu
' KOPHSIMU HaTypaJbHON CTEIIEHU
14 Crenenp ¢ mensiM mokazateneM. CTeneHb C palMOHAIBHBIM IOKa3aTeJIeM.
' CaoiicTBa cTeneHu
15 CuHyc, KOCHHYC W TaHIEHC YHCIOBOIO apryMmeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTAaHT€HC YUCIIOBOI'O apryMeHTa
1.6 Jlorapudm uncna. JlecaTuunble 1 HaTypaibHbIE JOrapudmMbl
JlelictBuTenbHble uncna. ApupMeTHYeCKHe Olepaluu ¢ JAeHCTBUTEIbHBIMU
1.7 yucnamu. [IpuOmmkEéHHBIE BBIYMCICHUSA, NPABWIA OKPYIJICHHS, NPUKHUIKA H
OLICHKA pe3yJIbTaTa BEIYUCICHHHA
1.8 [IpeoOpazoBaHue BBIPAKCHHMA
1.9 KommnekcHsle uncna
2 YpaBHEHUS U HEPABEHCTBA
2.1 enble u 1poOGHO-paiOHATIbHBIE YPABHEHUS
2.2 HppanyonanbHble ypaBHEHUS
2.3 Tpuronomerpuueckue ypaBHEHUs
2.4 IToka3arenbHble U JorapupMuyeckue ypaBHEHHUS
2.5 Lenbie u 1poOHO-paIOHATIEHBIC HEPABEHCTBA
2.6 HppanyonaibHble HEPaBEHCTBA
2.7 Iloka3arenbHble U JorapupMuyecKkue HepaBeHCTBA
2.8 Tpuronomerprueckue HepaBeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YpaBHEHUN M HEPABEHCTB
2.10 YpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C IMapaMeTpaMu
211 Marpuiia cucTeMsl JTMHEHHBIX ypaBHEHHH. OTpeenTens MaTPUIIbI
3 OyHKIMU U TpadUKH




OyHkus, crnocodsl 3ananus ¢ynkuuu. I'paduk Gynkuuu. B3anmuo oOparHbie

31 ¢ynkunu. YétHble 1 Heu€THbIe pyHKUMU. [leproanueckue GyHKIMH
OO6nacte ompeneneHuss W MHOXKECTBO 3HaueHWH ¢yHkumu. Hymun QyHkum.
39 [IpomexyTkn 3HaKONOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (PYHKLHUU.
' MakcumMymbl 1 MUHUMYMBbl QyHKIUU. HaunOonbliee u HauMeHblee 3HAuY€HUE
(YHKIIMHY Ha IPOMEKYTKE
33 CreneHHass (QyHKUUS C HaTypalbHBIM U IIeJbIM IOKa3aresneM. EE cBoiictBa u
' rpacduk. CBolicTBa u rpaduK KOpHs N-0i CTENEHH
3.4 Tpuronomerpuueckue pyHKINH, UX CBONCTBA U rpapUKU
3.5 [TokazarenbHas u norapupmMudeckas GyHKIUN, UX CBOHCTBA U TPaPUKH
36 Toukm paspeiBa. AcumnTorel rpadukoB ¢yHkuuid. CBoilcTBa (QYHKIUH,
' HENpepbIBHBIX HA OTPE3Ke
3.7 ITocneqoBaTeNBHOCTH, CIIOCOORI 3a4aHUs ITOCIEN0BATEILHOCTEH
3.8 Apudmernueckas u reomerpuueckas nporpeccuu. @opmyia cI0KHBIX TPOLIEHTOB
4 Hauana maremarnueckoro anaimsa
4.1 [IpousBonnast pynkuu. [Ipon3BonHbIE IEMEHTAPHBIX (HYHKIUI
[IpumeHeHre NPOM3BOJHONW K HCCIEAOBAHUIO (YHKUMH Ha MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. HaxoxieHre HaubobIIero 1 HaMMEHbIIEro 3HaueHUs! YHKLUU Ha
OTpe3Ke
4.3 [lepBooOpaznas. MnTerpan
5 MHoxecTBa U JOruKa
5.1 MHokecTBO, olepalvii HaJ MHOXecTBaMu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTD U cTaTuCTHKA
6.1 OmnwucarenbHas CTaTUCTUKA
6.2 BeposatHocTb
6.3 Kombunaropuka
7 I'eomeTpust
7.1 @urypsl Ha IJIOCKOCTH
7.2 [IpsiMble ¥ TIIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOrorpaHHHKN
7.4 Tena 1 MOBEPXHOCTH BpalCHUS
7.5 Koopaunatsl 1 BEKTOpPBI




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITIPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Maremaruka: anredpa v Hayaia MaTeMaTHYE€CKOro aHaJIn3a, FTeOMETPHUS.
Anrebpa u Hauana Marematudeckoro anaiauza. 10-11 kmacc. Anumos 111LA.,
Konsarun FO.M., TkaueBa M.B. u np. AkuinonepHoe oomectBo «M3aaTenscTBo

«IIpocsemienue»

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

[ITabynun M. U.,TkauéBa M. B., ®énopora H. E. u ap. Anrebpa u Hauana
MaTreMaTu4eckoro ananusa. lunakrnueckne marepuaist. | Oxiacc.
VYriyonénublii 1 0a30BbI YPOBEHb

» TkauéBa M. B., ®énoposa H. E. Anrebpa u Hauasa MaTeMaTUYECKOTO
ananu3a. Temartuueckue TecTol. 10 kiacc. ba3oBbiil U yriyOn€HHBIN ypOBHU
» ®énopora H. E., Tkauéra M. B. Anrebpa 1 Hauajga MaTeMaTH4ECKOIO
aHanusa. Mertonnueckue pekoMeHaanuu. 10 kiacc

 [[Ta6ynun M. U., Tkauéra M. B.,®énoposa H. E. u np. Anrebpa u Hauana
MareMaTu4eckoro ananusa. Jlunakrnueckue marepuanst. 1 1kmacc.
VYriy6néuuelii 1 6a30BbIA YPOBEHb

» TkauéBa M. B. Anre6pa u Hauana MaTeMaTUYECKOTO aHAJU3A.
Tematuueckue Tecthl. 11 kiacc. ba3oBblii U yriyOnEHHBIN YPOBHU

» ®énoposa H. E., Tkauéa M. B. Anrebpa u Havyana MaTeMaTHYECKOTO

aHanuza. Metonuueckue pekoMenaanuu. 11 kiacc

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
http://fipi.ru/ (carit ®DUIIN);

https://ps.1sept.ru/ (caiT razersl «IIepBoe CEHTIOP»);

http://school-collection.edu.ru/



http://fipi.ru/
https://ps.1sept.ru/
http://school-collection.edu.ru/

http://ilib.mccme.ru / (naTepHeT-OMOMMOTEKA caliTa MOCKOBCKOIO IICHTpa

HEIPEPHIBHOIO MAaTEMaTUYECKOro 00pa3oBaHUs);

https://etudes.ru/ (MaTeMaTHYECKHE ITIOJBI);

http://kvant.mccme.ru / (Hay4HO-TIOMYJISPHBIN (U3UKO-MaTEeMaTHICCKUI

xypHan «KBaHt»);

http://lib.mexmat.ru/books/3275 (snekrpoHHas GHOIHOTEKA

[ToneunTenbCKOro COBETa MEXaHUKOMATEMATUUECKOT' O Q)aKYHBTeTa

MOCKOBCKOT'0 TOCYJIJapCTBEHHOTO YHUBEPCUTETA).

JOKYMEHT NOZMUCAH SMEKTPOHHOM MOAMUCHIO

rFOCYAAPCTBEHHOE BHOKETHOE OBLLLIEOBPA3OBATEJIbHOE 31.08.26 16:23 (MSK) CepTudukat 936F1CACOB551BD5A24C18FD488855EB
YYPEXXAEHUE CPEQHSS OBLLLEEOBPA3OBATEJIbHASA LLUKOJIA N2 165

MPUMOPCKOIO PAMOHA CAHKT-NETEPBYPIA, bes6oposas MpuHa

HukonaesHa, AMpeKTop



http://ilib.mccme.ru/
https://etudes.ru/
http://kvant.mccme.ru/
http://lib.mexmat.ru/books/3275

