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IHHOACHUTEJIbHASA 3AIIMCKA

VYueOHblil Kypc «Anredpa ¥ Havyajla MaTeMaTHYECKOTO aHaIM3a» SIBISETCS
OJHUM M3 HauloJiee 3HAUMMbIX B MpOrpamMme CpenHero oOiero ooOpa3zoBaHus,
IOCKOJIbKY, C OJHON CTOPOHBI, OH 00ECIIEYNBAET MHCTPYMEHTAIbHYIO 0a3zy i
U3Y4YEHUs] BCEX €CTECTBEHHO-HAYUYHBIX KYpCOB, a C APYrodl CTOPOHbBI, POpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUIEHHE 00YJaroUIMXCsl Ha yPOBHE, HEOOX0IUMOM
JUIs1 OCBOCHUSI FHPOPMATUKH, 0OIIECTBO3HAHUS, UCTOPUU, CIOBECHOCTH U 1P YTUX
JUCLUIUIMH. B paMkax naHHOTO y4eOHOro Kypca oOydarolliuecs OBJIAJIeBatOT
YHHUBEPCAILHBIM SA3BIKOM COBPEMEHHON Haykd, KOTopas (QOpMyIHpyeT CBOU
JTOCTHKEHMSI B MaTeMaTHu4deckoil hopme.

VY4eOHbIll Kypc anreOpbl U Hayall MaTEMaTUYECKOr0 aHaIM3a 3aKJabIBacT
OCHOBY [UJIsl YCIIEUIHOTO OBJAJCHUS 3aKOHaMH (PU3MKHU, XUMHH, OHOJIOTHH,
NOHUMAaHMsI OCHOBHBIX TEHECHIIMI Pa3BUTHSI 3KOHOMHUKH U OOILLIECTBEHHOM )KU3HU,
MO3BOJIIET OPHUEHTUPOBATHCS B COBPEMEHHBIX LU(PPOBBIX U KOMIIbIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJb30BaTh MX JJI JaJbHEWIIEro oOpa3oBaHusl U B
MOBCETHEBHOW XU3HU. B TO ke Bpems oBlajieHHe aOCTPaKTHBIMU U JIOTUYECKU
CTPOTHMMH KOHCTPYKIMSIMU aireOpbl M MaTeMaTUYeCKOro aHajiu3a pa3BHUBAET
YMEHHE HAXOJHUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HUCTUHHOCTH, JOKa3bIBaTh
YTBEPKIAEHUS ¢ MOMOIIBIO UHAYKIMU U pacCyKJ1aTh I€IYKTUBHO, UCTIOJb30BaTh
00001lIeHe W KOHKPETH3alMi, a0CTparupoBaHHWE M aHAIOTHUIO, (OPMHUPYET
KpEaTUBHOE U KPUTHUUECKOE MBIIIUICHUE.

B xone u3ydenus ydueOHOro Kypca «Anredpa M Hauajga MaTeMaTuyec KOro
aHaJM3a» OOydYarolMecs MOJy4aroT HOBBIM OMBIT pElIeHUs MPUKIAIHBIX 3aja4,
CaMOCTOATEIBHOTO IOCTPOCHUSI MAaTEMAaTHYECKUX MOJENEH PealbHbIX CUTYyalUH,
UHTEpIpPETAllUd  TIOJIYYCHHBIX  PEIICHUM, 3HAKOMATCS C  MOpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B TMpUPOJE, HAYKE U HUCKYCCTBE, C
BBIJIAIOIIMMHUCS MATEMATUYECKUMH OTKPBITUSAMHU U UX aBTOPAMHU.

VYueOHblli Kypc 00J1aaeT 3HAYUTEIHLHBIM BOCHUTATEIbHBIM MOTEHIIMAJIOM,
KOTOPBIM peanu3yercsi Kak uepe3 ydeOHbIH Marepual, CHoCOOCTBYIOIIMMA
GbopMUPOBAaHUIO HAYYHOTO MHMPOBO33PEHHS, TaKk M Yepe3 crnenuduky ydeOHoM
NeATeILHOCTH, TPEOYIOMEH NPOJAOJDKUTEIBPHON KOHIIEHTPAIlMM BHUMAaHUS,
CaMOCTOSITEIbHOCTH, AaKKypaTHOCTH ¥ OTBETCTBEHHOCTH 3a TMOJIyYE€HHBIN
pe3ynbTar.

B ocHoBe Mmeronamku oOydeHHS anreOpe W HadajlaM MaTeMaTHdecKOTO
aHaIM3a JISKUT JesITeIbHOCTHBIN MPUHIUI 00yYEHHUS.

B cTtpykType yueOHOTO Kypca «Anrebpa W Havala MaTeMaTHYECKOTO
aHAJIM3a» BBIJEIEHBI CIEAYIOIIUE COEPKATENbHO-METOANYECKHE JIMHUM: «Hucaa
1 BBIYUCITICHUS», « DyHKIMH U TpaduKu», « YpaBHEHUS U HEpaBEeHCTBa», « Hauama
MaTeMAaTUYECKOr0 aHamnu3a», «MHO)kecTBa U JOruka». Bce OCHOBHbIE



COJICpPKATEITPHO-METOIUYCCKUE JIMHAA H3YYaOTCS Ha MPOTSKCHUU ABYX JIET
o0ydeHHs Ha ypOBHE CpeaHero oOIero o0pa3oBaHUs, €CTECTBEHHO IOTOJHSIS
JIpYT pyra W MOCTENEHHO HACHIMIAsSCh HOBBIMH TEMaMH M pasneiaMu. JlaHHBIHI
y4eOHBIA KypC SIBJISIETCSI HMHTETPATUBHBIM, IOCKOJBKY OOBENMHSET B cebe
COJICp)KaHWE HECKOJbKAX MaTeMaTHYECKUX IUCIUIUIMH, TaKUX Kak aireodpa,
TPUTOHOMETPUS, MAaTEMAaTHYECKHI aHAIN3, TEOPUS MHOYKECTB, MaTeMaTH4ecKas
jgoruka u gpyrue. Ilo mepe Toro kak oOydarommecsi OBiIafeBaloT BcE Ooliee
MIMPOKUM MAaTEMATUYECKUM aIllaparoM, Y HUX MOCJenoBaTeIbHO GopMupyercs u
COBEPIICHCTBYETCSI yYMEHHE CTPOHWTh MAaTeMaTHYeCKyl0 MOJENb pealbHOU
CUTYyallly, PUMEHSITh 3HAHUS, TIOJyYSHHBIE MTPU U3ydEeHUH YIeOHOTO Kypca, JJIs
pEIIeHHs CaMOCTOSATEILHO CPOPMYITUPOBAHHOW MaTEMaTHYECKOM 3a]1a4H, a 3aTeM
UHTEPIPETUPOBATH CBOU OTBET.

ConeprxatenbHO-MeTOIYecKas JIMHUS «Unciia ¥ BBIYKCICHUS» 3aBepIacT
dbopmMupoBaHUE HABBIKOB UCTI0JIb30BAHUS IEHCTBUTEIBHBIX UUCEI, KOTOPOE OBIIIO
HavyaTo Ha yPOBHE OCHOBHOTO 0011IeT0 00pa3oBanus. Ha ypoBHe cpemnero oo1ero
oOpa3oBanuss 0co00O€ BHHUMaHHE yAeIIeTCS (POPMUPOBAHUIO HABBIKOB
paIMOHANBHBIX BBIYHCIICHHH, BKIFOYAOIINX B CeOS MCIIOJIb30BAHUE PA3IMIHBIX
dbopM 3amMcu YHciia, YMEHHE JIeJaTh NPUKHUIKY, BBITOJHATH MPUOJIMKEHHBIC
BBIYUCJICHHS, OLICHUBATh YUCJIOBBIC BBIPAKECHUS, paboTaTh ¢ MareMaTHYeCKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYaIOIMMCS MHOXKECTBA HATYPaJIbHBIX, IIEJIBIX,
pallMOHATBLHBIX W JCUCTBUTEIBHBIX YHCEN JOMOJHAIOTCS MHOXKECTBOM
KOMILUICKCHBIX 4YHCell. B KaXIOM U3 OTHX MHOXKECTB pPacCcMaTpHUBAIOTCS
CBOMCTBEHHbIE €My crnenuduyeckue 3aaadyud U ONepaliu: JeleHHe Haleno,
OTICpUPOBAHME OCTaTKaMHW Ha MHOJKECTBE IIENIBIX YHCEN, O0COObIe CBOWCTBA
paIrMoOHATIBHBIX U UPPAIMOHAIBHBIX YUCEN, apu(PMETHIECKHIE OTIepaIliy, a TAKKe
U3BJICUCHUE KOPHS HATypaJbHOM CTEMEHW Ha MHOXECTBE KOMIUICKCHBIX YHCEIL.
brnarogapss mocienoBarelbHOMY PAaCIIMPEHUIO Kpyra HUCIOJIb3YEMBIX YHCENT U
3HAKOMCTBY C BO3MOYHOCTSIMU MX TIPUMEHEHHS ISl PEUICHUS Pa3IMIHBIX 3a7a4
dbopmupyeTcss MpeACTaBICHUE O SAWHCTBE MaTeMaTHKW Kak HAyKW W €€ poJd B
MOCTPOEHUHM MOJIENel pealbHOTO MHUpa, HMIMPOKO HCHOJB3YIOTCS 0000I1IeHne U
KOHKPETU3aIIHS.

Jluaus «YpaBHEHUS W HEPABEHCTBA» pPEAM3YeTCs] Ha MPOTSIKEHUHM BCETO
o0yueHUsT Ha YpPOBHE cpeaHero oOiiero oOpa3oBaHus, MOCKOJbKY B KaKIOM
pasznene [lporpammbl MpemycCMOTPEHO pEIEHWE COOTBETCTBYIOIIMX 3aaad. B
pe3ynbTare OOydJarImuecs OBJAJCBAIOT Pa3IMIHBIMU METOJIaMH  PEIICHUS
palMoOHANIbHBIX, HMPPANMOHAILHBIX, TOKa3aTelIbHBIX, JOTAPUOMUUECKUX W
TPUTOHOMETPUYECKUX YpaBHEHHUW, HEPAaBEHCTB M CHCTEM, a TaKkkKe 3ajad,
cojepxammx napamerpsl. [lodydeHHble yMEHHsSI HIMPOKO HCMOJB3YIOTCS MpU
UCCIIeIOBAaHUH (DYHKIIUI C MIOMOIIBIO MPOU3BOIHOM, MPHU PEIICHUH TPHUKIIATHBIX



3a/1a4y M 3a/1a4 Ha HaXOXJACHHE HAaOOJBIINX U HAMMEHbIINX 3HAUYCHUHN () yHKIIUH.
JlanHas conepxareibHasi JIMHUS BKIIOYAET B ceOs Takke POpMHUpPOBaHUE YMEHUN
BBITIOJIHATh  pacu€rel 1o  ¢dopmynaMm, TpeoOpa3oBaHUsl paMOHAIBHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKCHUM, a TaKKE BBIPAKEHUH,
COJZIepKalMX CTeNeHu W Jorapudmbl. braromapsi u3ydeHuto aiaredpanmyeckoro
Marepuaia MPOUCXOAUT  JajbHEHIIee pa3BUTHE  AITOPUTMUYECKOTO U
a0CTPaKTHOTO MBIIUICHUS 00y4JaronMXcs, (GOPMHUPYIOTCS HABBIKU JIETYKTUBHBIX
paccyxaeHuii, pabOThl C  CHUMBOJIbHBIMU  (opMaMu,  MpeACTaBICHHUSA
3aKOHOMEPHOCTEH W 3aBUCHMMOCTEH B BHJI€ PABEHCTB M HEpPaBEHCTB. Anredpa
npennaraet d(QQeKTuBHbIE HWHCTPYMEHTBHI ISl PEUICHHS MPAKTUYECKUX U
€CTECTBEHHO-HAay4YHbIX 33]1a4, HarJsiTHO JEMOHCTPUPYET CBOU BO3MOMKHOCTHU KakK
A3bIKa HAYKHU.

ConepxarenpbHo-MeToau4eckass JuHUAA «DyHKIMU U Tpadukm» TECHO
NepervieTaeTcsl ¢ JPYrUMHU JIMHUSIMH y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBbICJIE 33/1a€T MOCIIEA0BATENbHOCTh H3YUEHUS MaTepuaia. M3ydueHne CTeneHHo i,
MOKa3aTeIbHOM, TOTapU(MHUIESCKON U TPUTOHOMETPHUISCKUX (PYHKITUH, NX CBOMCTB
1 rpadyKOB, UCTOJb30BaHNe (DYHKIMHA I PEIICHUS 3a7ad U3 APYTruX yIeOHBIX
MPEAMETOB U PEATbHOM MKU3HU TECHO CBSI3aHO KaK C MaTEMaTHYECKUM aHAITU30M,
TaK W C pEIICHUEM YpaBHEHWH W HepaBeHCTB. [Ipu 3ToM OombIlioe BHUMaHHE
ynemsiercs: (popMHUPOBAHUIO YMEHUS BbIpaxarb (pOpMyliaMu 3aBUCUMOCTH MEXIY
pa3IMYHBIMU BEJIMYMHAMH, HCCJIEAOBATh IMOJy4YeHHbIE (DYHKIIMH, CTPOWUTh UX
rpadguku. MaTtepuan 3Toi coaep>KaTebHON JIMHUW HalleJeH Ha Pa3BUTHE YMEHUN
U HaBBIKOB, TMO3BOJISIONIMX BBIPAXaThb 3aBUCUMOCTH MEXKAY BEIMYMHAMU B
pa3nMyHOM (opMe: aHAIMTUYECKOH, rpaguueckoi U cioBecHOU. Ero usyuenue
CIIOCOOCTBYET pAa3BUTHIO AITOPUTMUYECKOTO MBINUIEHHS, CIOCOOHOCTH K
0000IICHUIO M KOHKPETU3AIIUH, UCTIOJIb30BaHUIO aHAJIOTUH.

ConepxkarenbHasi nuHUs «Hayana maremMarnueckoro aHaan3a» MO3BOJSIET
CYIIIECTBEHHO PACUIMPUTh KPYr KaK MAaTeMaTUYECKUX, TaK W MPUKIATHBIX 3a7a4,
JTOCTYIHBIX OOYYaIONMMCS, TaK KaK y HUX MOSBISETCS BO3MOXKHOCTH CTPOUTH
rpaduKd  CIIOXKHBIX (PYHKIUN, OMpPENesiTh MX HAWOOJbIINEe M HAWMEHBIIHE
3HAYEHUS, BBIYUCITH IJIOMAAM UTYp U OOBEMBI TeJ, HAXOAUTh CKOPOCTU U
yCKOpeHus mnpoueccoB. [laHHas cojaepikarenbHas JMHUA OTKPBIBAET HOBBIC
BO3MOXHOCTH TMOCTPOCHHUS MATEMATUYECKHX MOJIENEN pealbHbIX CUTYAIH,
MO3BOJISIET HAXOJUTh HAWIy4lIEe PENICHHE B NPUKIAAHBIX, B TOM YHCJIE
COLMAIbHO-D)KOHOMUYECKUX, 33]1a4aX. 3HAKOMCTBO C OCHOBaAaMHU MATEMATHYECKOT O
aHaJM3a CNOCOOCTBYET Pa3BUTHIO A0CTPAKTHOTO, (POPMarIbHO-JIOTMYECKOTO U
KpPEaTUBHOTO MBbILUIEHUS, (POPMUPOBAHUIO YMEHHUI pacrno3HaBaTh MPOSIBICHUS
3aKOHOB MAaT€MaTUKU B HayKe, TEXHUKE M HUCKyccTBe. OOydaroumecs y3HaroT O



BBIJIAIOIIMXCSL PE3yJIbTaTaX, IOJYYEHHbIX B XOJ€ Pa3BUTHA MaTEMaTHKU Kak
HAyKH, U 00 UX aBTOpax.

ConeprkarenbHO-METOAMYECKas TUHUS «MHOYKECTBA M JIOTHKA» BKJIIOYACT B
ce0s1 DJIEMEHThl TEOPUM MHOXKECTB M MaTeMaTHYECKOW JIOTHKH. TeopeTuko -
MHO’KECTBEHHBIEC ITPEICTABIICHHUS IPOHU3BIBAIOT BECH KYPC IIKOJIbHOM MaTeMaTUKH
U TpeaiaraloT HanboJiee YHUBEPCAIbHBIM S3BIK, OOBEAMHSIONIMI BCE pa3/eibl
MaTeMaTUKd W ©€ TMPWIOKEHUH, OHM CBS3BIBAIOT pa3HbIE MaTEMaTUYECKHUE
JUCIUIUIMHBI M HX MNPUIOXKEHHs B eauHoe nenoe. [loaroMy BaxkHO 1ath
BO3MOXHOCTh OOydYaronmiemMycsi MOHUMaTh TEOPETUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHON MAaTEMaTUKU U UCIIOJIb30BATH €ro ISl BHIPAXKEHUSI CBOUX MBICIIEH.
JpyruM BaXHbIM MPHU3HAKOM MaTEMAaTUKW KaK HAyKU CJEAyeT NpU3HaTh
CBOMCTBEHHYIO €l CTpPOTOCTh OOOCHOBAaHWW W CIIEAOBAHHUE OMPEACIEHHBIM
npaBUjiaM  TNOCTPOEHUS  JIOKA3aredbCTB.  3HAKOMCTBO € DJIEMEHTaMU
MaTeMaTHYECKONW JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIUICHUS
00yJaronmxcs, MO3BOJISIET UM CTPOUTH CBOU PACCYKIEHHUS HA OCHOBE JIOTHYECKUX
npaBmwI, GOPMHUPYET HABBIKU KPUTUYECKOTO MBITITICHHUS.

B ydebHOM Kypce «Anrebpa W Hadajga MaTeMaTHUECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTUYECKOTO MOJEIMPOBAHUS, KOTOPHIE MTPU3BAHBI
Croco0CTBOBaTh (POPMHUPOBAHMIO HABBHIKOB IOCTPOCHHUS MOJENEH peaTbHBIX
CUTyallui, WMCCJEIOBAaHUSA OSTHUX MOJEleld C TOMOINBIO ammapara aureopsl u
MaTE€MaTUYECKOT0 aHaM3a, MHTEPIPETAlUy TOJYYEHHBIX pe3yibTaroB. Takue
3a71aHusl BIUIETEHBI B KXKbIN U3 pa3/1eJ0B MPOrPaMMBbI, TOCKOJIbKY BECh MaTepual
y4eOHOr0 Kypca MMPOKO MCTOJIb3YETCA JJIs PEIIeHUs MPUKIaAHbIX 3aaad. [lpu
pEelIeHUN  pEATbHBIX  MNPAKTHUYECKUX  3a7ad  oOydJarmmuecs  pa3BUBAIOT
HaOJII0IaTeTbHOCTh, YMEHHE HaXOJIUTh 3aKOHOMEPHOCTH, abCTparupoBaThes,
UCIIOJIb30BaTh  aHAIOTHIO, 0000marh ©W KOHKPETU3UPOBATh MPOOJIEMY.
JlesTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pEIICHUS TPHUKIATHBIX 3a7ad
OpPTaHU3YETCs B IMPOLIECCE U3YUEHUS BCEX TEM Y4eOHOT0 Kypca « AnreOpa 1 Hadana
MaTeMaTHYECKOTO aHAINU3a.

Ha wusyuenwe ydeOHOTO Kypca «Anredpa W Hayala MaTeMaTHYeCKOTrO
aHanmmu3a» otBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 vaca B HeAeno), B 11
Kkiacce — 136 yacoB (4 yaca B HE/ICIIO).



COAEPXAHUE OB YYEHUA
10 KJIACC

Yucsia v BbIYMCJICHUA

Pannonansupie yncna. OOBIKHOBEHHBIC U JIECSATHUHBIC APOOH, MPOIEHTHI,
OeckoHEeuHbIe Tepuoandeckue aApoou. Ilpumenenne apoOeil U MPOIEHTOB IS
pEIICHUST TPUKJIAIHBIX 33]1a4 U3 PA3JIMYHBIX OTPACJIEN 3HAHUW U PEATbHOM KU3HMU.

JleicTBuTENnbHBIE 4YHCHA. PandoHanbHBIE W HUPpPAUUOHAIBHBIC YHCJIA.
Apudmernueckue  omepanud ¢ JACHCTBUTENBHBIMH  4yuclIaMu.  Moaynb
JENCTBUTENILHOTO YHCIA U €ro cBoMcTBA. [IpubnmmkéHHbIe BRIUUCIICHUS, TTPaBUIIa
OKPYTJICHUS, MPUKUJIKA U OIIEHKA PE3yJIbTaTa BEIYKCIICHUM.

Crenenp ¢ 1enbIM MokasareieM. buaoM Herorona. Wcnoin3oBaHue
MO AXOAIIECH (POPMBI 3aMMUCH IEHCTBUTEIBHBIX YUCEI IS PEIICHUS TIPAKTHIECKHUX
3a/1a4 ¥ MPEJICTABJICHUS JaHHBIX.

Apudmerndecknii KOpeHb HaTypaTbHOM CTEIICHN M €T0 CBOMCTBA.

CreneHb C palMOHATBHBIM MOKa3areJeM U €€ CBOWMCTBA, CTENEHb C
JIEMCTBUTENILHBIM ITOKA3aTEJIEM.

Jlorapudm uwmcma. CpoiictBa norapudma. [lecaTnyHbie W HATypajbHBIC
JoTapu(PMBI.

CuHyc, KOCUHYC, TAaHI€HC, KOTAaHIE€HC YMCJOBOr0 aprymeHTa. ApKCHUHYC,
ApKKOCHHYC M APKTAHT'€HC YMCJIOBOTO apTyMEHTA.

YpaBHeHMS M HEPAaBEHCTBA

ToxxmecTBa W TOXXIECTBEHHBIC MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIC YpaBHEHUS W ypaBHEHUA-cleACTBUA. HepaBeHCTBO,
pEIIEHUE HEPABEHCTBA.

OCHOBHBIE METO/Ibl PEIICHUS LEIbIX U APOOHO-pAMOHATBHBIX YPABHEHUHN U
HEPaBEHCTB. MHOTOWIEHBI OT OJHOW IEpeMEHHOM. JleleHue MHOrodJjieHa Ha
MHOIOYJIEH ¢ ocTatkoM. Teopema be3dy. MHOrouneHsl ¢  LeIbIMU
koa(dunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BIPAKEHUM, COJIEPIKAIMX CTEIIEHU U KOPHH.

HNppaunonanbHbie YpaBHEHHS. OcHoBHbIE METO/IbI peleHus
VMPPALMOHAIbHBIX YPDABHEHU M.

IlokazarenbHble ypaBHEHUs. OCHOBHBIE METOJIbl PEIICHUS MOKA3aTEIbHbBIX

YPaBHEHHUM.

[IpeoOpa3zoBaHue BbIpAXKEHUIA, COJIEPKAILUX JOTAPUPMBI.

Jlorapudmuueckue  ypaBHEHUS. OCHOBHBIE ~ METOABI  PELICHUA
Jgorapu(pMUYECKUX ypaBHEHHH.

OcHOBHbIE TPUTOHOMETPUYECKUE hopMyIIbI. [IpeobpazoBanue

TPUTOHOMCTPHUICCKUX BBIp&)KeHI/Iﬁ. Pemenue TPUTOHOMCTPUICCKUX ypaBHeHHﬁ.



Pemienue cucteM JMHEHHBIX YpaBHEHWH. MarTpuia CUCTEMBI JIMHEMHBIX
ypaBHeHMI. Omnpenenuresb MaTpuilbl 2X2, €ro TeOMETPUYECKUH CMBICT U
CBOICTBA, BBIYUCIICHUE €r0 3HAYCHHUSI, IPUMEHEHUE ONPEAETUTENS I PELICHUS
CUCTEMbl JIMHECWHBIX YpPaBHEHUM. PelleHne NpUKIAAHBIX 3a0a4 C IMOMOIIBIO
CHUCTEMbl JIMHEMHBIX YpaBHEHWM. lMcciaegoBaHue TMOCTPOCHHOW MOJEIU C
MOMOIIBIO MAaTPHI] U OTIPEAETUTENCH.

IlocTpoeHne MareMaTM4eCcKUX MOJEIEN pPeaTbHOM CHUTyallMd C MOMOIIBIO
YPaBHEHUW W HEPABEHCTB. [IpuMeHEHWE ypaBHEHWW W HEPABEHCTB K PEHICHUIO
MaTeMaTUYECKUX 3a7ad M 3a7ad M3 Pa3IMYHBIX 00JacTell HayKd U peabHOU
KU3ZHU.

DOyHKUUU U TpaPuku

Oyakmg, crmocoObl 3amaHus (QyHKOuH. B3ammHO 0OpaTHBIE (YHKITHH.
Kommosumusa ¢ysakmuii. 'paduk dyHkmmm. DiaeMeHTapHBIE TpeoOpa3oBaHUs
rpapuKoB QYyHKITHI.

OO6mnactp ompezeneHus ¥ MHOKECTBO 3HaueHuid (yHkimu. Hymu Qyskimm.
[IpoMexyTku 3HAKOMTOCTOSTHCTBA. UETHBIC 1 HeUETHBIC QyHKIMH. [leprnoandyeckue
byakmun. [IpoMexyTkn MOHOTOHHOCTH (PYHKIHUHA. MakKCUMyMbl U MHHUMYMBI
dbynakun. HanbonpIiee 1 HanMeHbIIee 3HaYCHHS (PYHKIINHM Ha TIPOMEXKYTKE.

JluneiiHas, KBaapaTudHas U APOOHO-TMHEHHAs (PyHKIUU. DJIEMEHTapHOE
UCCIIEIOBAHME U TTIOCTPOEHHE UX TPaPUKOB.

CrenenHasi QyHKIIMS ¢ HATYpaJlbHBIM M IIENbIM TToka3zareneM. E€ cBolicTBa u
rpapuk. CBoiicTBa W TpapuK KOPHS N-OM cTemeHW Kak (PyHKIuU oOpaTHOM
CTEIICHU C HaTypaJlbHbBIM [TOKA3aTEIIEM.

[TokazatenpHas u jorapudmuyeckas (yHKIHUH, UX CBOMCTBA M TpaduKu.
Hcnonb3oBanue rpadpukoB GYHKINHN 1S pEIIeHUs] YpaBHEHUH.

TpuroHomerpruueckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUUECKUX
(GYHKIHA 4UCIIOBOTO apTyMEHTA.

OYHKIUOHATILHBIE 3aBUCUMOCTA B peEIbHBIX MPOIECCAX U SIBJICHUSX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Hauvajia MaTeMaTH4eCKOro aHAJIM3a

IlTocmemoBaTenbHOCTH, CIIOCOOBI 3aJaHUs IOCJSAOBaTeIbHOCTEH. MeTon
MaTeMaTU4eCKOU UHTYKIIWU. MoHOTOHHBIE u OTpaHUYECHHbIC
MOCJIEIOBATENBHOCTH. VICTOpHST BO3ZHMKHOBEHHSI MAaTEMATUYECKOTO AHAIM3a Kak
aHaJM3a OECKOHEYHO MaJIbIX.

Apudmernueckasi 1 reoMmeTpudecKas nporpeccuu. beckoHeuHo yOblBaro1as
reomerpuyeckas nporpeccus. Cymma 6€CKOHEUHO YOBIBAIOLIEH F€OMETPUYECKOM
nporpeccuu. JIMHEeNHbIN U S3KCHOHEHIUATILHBIN pOCT. Uncio e. Popmyiia CII0KHBIX
IpOLEHTOB. lcnonb3oBaHue mporpeccuu [JJsl pEIIEHUS pPEATbHBIX 3a7ad
IIPUKIIAIHOTO XapaKTepa.



HenpepreiBabie (yHKIIMM W uX CBOWCTBA. ToYkM pa3phiBa. ACHMIITOTHI
rpapukoB Qyukuuid. CBoiicTBa (QYHKIMHA HEMPEpBIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB [JI1 pEIIeHUs HEpaBEHCTB. [IprMeHEHME CBOMCTB HEMPEPBIBHBIX
GYHKIMIA 17151 peleHrs 3a1au.

[lepBast u BTOpas nmpousBoaHbIe QyHKIMH. OTpeieseHne, TeOMETPUIECKUM U
(U3UIECKUI CMBICII TPOU3BOTHON. Y paBHEHUE KacaTeabHOU K IpaduKy QyHKIIHH.

[IpousBonnHble  3nmemMeHTapHBIX  (GyHkIW.  [Ipow3BomHas  CyMMBbl,
MIPOU3BEICHNUS, YaCTHOTO U KOMIO3UILIUU (DYHKITHIA.

MHoxKeCTBa ¥ JIOTHKA

MHOKeCTBO, Omnepanyu HaJ MHOXECTBAMM M MX CBOWCTBA. J[narpammsl
Olinepa—Benna. IlpumeHeHHe TEOPETUKO-MHOXKECTBEHHOTO — ammapara i
ONUCAHUS PEATBbHBIX MPOUECCOB W SBJICHUN, MPHU PEIICHUU 3aJad U3 APYTrUx
y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopemMa, CBOWCTBO MaTeMaTHYECKOro OOBEKTa, CJEICTBUE,
JI0Ka3aTebCTBO, PABHOCUJIbHBIC YPABHEHHS.

11 KJIACC

Yucia ¥ BBIYHCJICHUSA

HarypansHeie n nensie yncina. IlpuMeHenne npu3HakoB AETMMOCTH LENbIX
gyuces, HanOosbmmi obOmui aemutens (manee — HOJl) m Hammenblee oO1iee
kpatHoe (nainee — HOK), octarkoB o Moayito, anropurma EBknnaa ais pemenus
3a/1a4 B LIEJIbIX YHCIIAX.

KommnekcHsle umucna. Anredpanyeckas U TPUTOHOMETpUYECKask (OpPMBbI
3alUCH KOMIUIEKCHOTO 4YHhcia. Apu]MeTHUecKHe OMNepalul ¢ KOMIUIEKCHBIMU
guciaamu. M300pakeHre KOMIUIEKCHBIX YHCEN Ha KOOPJIWHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oil cTeneHu u3 KOMIUIEKCHOTO uucia. [I[pumenenne
KOMIUIEKCHBIX YHCE JAJISl pELIeHUs] PU3NUECKUX U TEOMETPUUECKHX 3a/1a4.

YpaBHeHMs U HEPAaBEHCTBA

CucremMa M COBOKYIIHOCTh YPAaBHEHMM MW HEPaBEHCTB. PaBHOCHIIbHBIE
CHCTEMBI U CUCTEMBI-CJIECTBHS. PAaBHOCHIIbHBIE HEPABEHCTBA.

OTOOp  KOpHE  TPUTOHOMETPUYECKUX  YpaBHEHMH C  MOMOILIBIO
TPUTOHOMETPUYECKOM OKPYKHOCTH. PelieHre TpuroHoOMETpUIeCKUX HEPABEHCTB.

OCHOBHBIE METOJBl PEUICHUS [OKA3aTEJIbHBIX U JIOTapU(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/1bI PELLIEHUS UPPALMOHAILHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PELICHHUS CUCTEM M COBOKYIHOCTEM palMOHAJIbHBIX,
UppalroOHaIbHbBIX, IOKA3aTEbHBIX U JTOrapU(PMUUECKUX YPABHEHU.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IIAPAMETPaAMU.



[IpumMeHeHnEe  ypaBHEHMH, CHUCTEM M  HEPABEHCTB K  PEUICHUIO
MaTeMaTUYECKUX 3a7ad M 3a7a4 M3 Pa3IMYHBIX 00JIaCTe HayKu W pealbHOM
YKU3HU, HHTEPIIPETALUs MOJyYEHHBIX PE3YJIbTAaTOB.

DYHKIHUHU U TPaPUKH

I'paduk xommosumuu QyHkmuii. ['eomerpudeckue oOpa3bl ypaBHEHUU U
HEPABEHCTB HAa KOOPIMHATHOM IJIOCKOCTH.

Tpuronomerpudeckue PyHKIIMHU, UX CBOMCTBA U TpadUKH.

['padmaeckre MeTonpl peUICHUS ypaBHCHHMM W HEpaBeHCTB. | 'paduueckue
METObI PEIICHUS 3a7a4 C MapaMeTPaMHU.

Hcnonb3oBanne rpadukoB (YHKIUN IS HMCCIEIOBAaHUSA MPOIECCOB H
3aBUCUMOCTEH, KOTOPbIE BO3HUKAIOT MPU PEIICHUH 3a7ad U3 APYrUX y4eOHBIX
MPEIMETOB U PEATbHOM KU3HMU.

Ha4vaJyia MaTeMaTH4eCKOro aHAIN3A

[IpumeHeHre MPOU3BOTHON K MCCIIEI0BaHNIO (DYHKITMIT HA MOHOTOHHOCTH U
sKCTpeMyMbl. Haxokmenune  HamOONBIIET0 W HAWUMEHBIETO  3HAYCHUU
HEMpPEepPHIBHON (DYHKITH Ha OTPE3KE.

[IpuMeHeHne NPOU3BOAHON I HAXOXKACHUS HAWIy4lIero peEnieHus B
NPUKIAAHBIX 3ajadyax, Jis1 ONpENeNieHUsT CKOPOCTH M YCKOPEHHsS Mpollecca,
3a1aHHOT0 (POPMYJIIOH MK TPadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBooOpa3HbIX. [lepBooOpazHbie
aneMeHTapHbIX pyHKIMH. [IpaBuia HaxoxIeHus: TepBOOOPaA3HBIX.

Wurerpan. I'eomerpruecknii CMBICII VHTETpaa. Breruncnenue
onpeAenéHHoro uuTerpana mno gopmysne Herorona-Jleiionura.

[lpumeHeHre WHTErpaia i HAXOXACHHS IUIOMAACH IUIOCKUX (GUTYp U
00BEMOB T€OMETPUYECKUX TEJL.

[Mpumepsr pemenuii  quddepeHIaIbHBIX ypaBHEHU. MarteMmaTnieckoe
MOJICTMPOBAHUE PEAIbHBIX MPOIECCOB C€ TNOMOMLIBI0 AudQepeHInanbHbIX
YpaBHEHUM.



[UIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSI YYEBHOT'O KYPCA
«AJITEBPA U HAYAJIA MATEMATUYECKOI'O  AHAJIM3A»
(VTJIYBJIEHHBI VPOBEHb) HA VPOBHE CPEJHE[O OBILEIO
OBPA30OBAHUS

JIMUHOCTHBIE PE3YJIBTATDI

1) rpa:knaHCKOr0 BOCIIMTAHUS:

c(hopMHUPOBAHHOCTH IPAKTaHCKON TO3UIIMU 00YUaIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO  4YJIeHa  POCCHUIHCKOro  OOINeCTBa,  MPEACTABICHHE O
MaTeMaTUYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBJICHUH,
MpOLEAYyp TpaxAaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W JAPYroe), YMEHHE
B3aMMOJIEUCTBOBATh C COLMAIbHBIMHU HWHCTUTYTaMH B COOTBETCTBUM C UX
GYHKIUSIMU ¥ Ha3HAYCHUEM;

2) MIaTpMOTHY€CKOr0 BOCIMTAHUS:

c(opMuPOBAHHOCTH POCCUNUCKOM IPaKTAHCKON HASHTUIHOCTH, YBAXKCHUS K
IPOIUIOMY M HAacCTOSILIEMY POCCHMCKONW MaTeMaTWKH, [IEHHOCTHOE OTHOILIEHUE K
JTIOCTHXKEHUAM POCCUNCKUX MATEMAaTUKOB U POCCUMCKON MAaTEM ATHYECKOM IIKO JIBI,
UCIIOJIb30BaHUE ATHX JOCTIDKEHHUH B JPYruX HayKaX, TEXHOJIOTHAX, cdepax
HSKOHOMMUKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

OCO3HaHME AYXOBHBIX IIEHHOCTEN POCCUHCKOI0 Hapo1a, CPOPMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, 3TUYECKOr0 MOBEACHHUS, CBA3AHHOTO C MPAKTUYECKUM
IPUMEHEHHEM JOCTWKEHUM HAayKM M JIEATEIbHOCTBIO YYEHOTO, OCO3HAHHE
JMYHOTO BKJIa/1a B TOCTPOEHHUE YCTOWYHUBOTO OYIYILIETO;

4) 3CTeTHYECKOIr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHWE K MHpPY, BKIIIOUYas ACTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 00HEKTOB, 3a/1a4, PEIICHU, PACCYKIEHH, BOCTIPUUMUYHUBOCTh
K MareMaTHu4eCKUM acTieKTaM pa3JIMyHbIX BUIOB UCKYCCTBA;

5) pu3uvecKoro BOCIUTAHUS:

C(hopMUPOBAHHOCTH YMEHHSA TMPUMEHSITh MAaTEMaTUYECKUE 3HaHUS B
MHTEpEecax 3J0pOBOTO 1 0€301acHOro 00pasa )K1U3HHU, OTBETCTBEHHOE OTHOLLEHUE K
CBOEMY 3JIOPOBbIO (37J0POBOE MUTAHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATUU U
OTJIbIXa, perysipHas (u3nuecKasi akTUBHOCTb ), QU3NUECKOE COBEPILICHCTBOBAHUE
IPU 3aHATUSAX CIIOPTUBHO-030POBUTEIBHON AEATEILHOCTHIO;

6) TPy10BOT0 BOCIIUTAHUSA:

FOTOBHOCTh K TpYAY, OCO3HAaHUE LEHHOCTH TPYAOJIO0Us, HHTEpPEC K
pa3imuHbIM  cpepaM  NpOo(PEeCCUOHATBHONM  JEATEIbHOCTH, CBSA3AaHHBIM  C
MaTeMAaTUKOW M €€ MPUJIOKEHUSIMHU, YMEHHE COBEpIATh OCO3HAHHBII BBHIOOD
Oyayweil mnpodeccum W peanu30BbIBaTH COOCTBEHHbIE >KU3HEHHbIC ILJIaHBI,



FOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY OOpa30BaHUIO |
caMOOOpa30BaHUIO Ha TPOTSHKEHWHW BCEW >KU3HU, TOTOBHOCTh K AaKTHBHOMY
Y4aCTHIO B PEUICHUU MPAKTUYECKUX 33]1a4 MAaTEMATUYE€CKOM HAPaBJICHHOCTH;

7) 3K0JI0TrHY€eCKOT0 BOCTIMTAHUS

c(hopMUPOBAHHOCTh 3KOJOTUYECKOW KYJIbTYpPhl, IOHUMAHWE BIUSHUSI
COLUATBbHO-?)KOHOMHYECKHUX ITPOLIECCOB HA COCTOSTHUE MPUPOJTHON U COLIMATbHO U
Cpebl, 0CO3HaHWE TTI00ATBHOTO XapaKTepa 3KOJOTHIECKUX MPOOJIEM, OpUCHTAITH ST
HAa TPUMEHEHHE MAaTeMaTHYeCKUX 3HAaHUM Uil pelleHus 3agad B 00JacTu
OKpYXXalollel cpenbl, IJIAaHUPOBAHUE TNOCTYNKOB M OLEHKA HMX BO3MOXHBIX
MOCJIEACTBUAM IJISI OKPYKAIOIIECH CPEBI;

8) HeHHOCTH HAYYHOT 0 IO3HAHMS:

c(hopMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAayKM ©  OONIECTBEHHOW TMPAaKTUKU, [MOHUMaHHUE
MaTeMaTUYECKOW HayKu Kak cdepbl YeTOBEYECKOW ACSITebHOCTH, JTaloB €€
Pa3BUTHUS U 3HAYUMOCTH ISl PAa3BUTUS [MBWIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKd ¥ MaTeMaTU4eCKOW KyJIbTypOW Kak CpEICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYIIECTBISATH MPOEKTHYI0 W HCCIENOBATEILCKYIO JIESITEIbHOCTh
WHJVMBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/IbHBIE YHHBEPCAJbHbIC y4eOHbIE 1€ CTBUSA

ba3zoBrbie 1ornyeckue 1eMcTBUA:

BBISIBISITH U XapaKTEPU30BATh CYIICCTBEHHBIE MPU3HAKM MATEMAaTUYECKUX
OOBEKTOB, TMOHATUI, OTHOUICHUH MEXAYy NOHATUAMH, (POPMYyIHPOBATH
onpezeNeHns MOHITUH, yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIlacCUPHUKAIINY,
OCHOBaHUs JJ1s1 000OILEHNS M CpaBHEHMSI, KpUTEPUU TPOBOJUMOTI0 aHATTU3A;

BOCIIPUHUMATh,  (HOPMYIUpPOBaTH M  NPEe0OpPa3OBBIBATh  CYXKICHHS:
YTBEPAUTEIBHBIE U OTPULATENbHbIE, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U IIPOTUBOPEY U
B (hakTax, JIAHHBIX, HAOJIOJICHUSIX W YTBEPKJCHUSX, MpejaraTh KpUTEPUU JJIst
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUUM;

JIeNaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX WU
VHJYKTUBHBIX YMO3aKIIOYEHUH, YMO3aKIOYEHUH 10 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSTEIBHO JOKA3aTEIbCTBA MATEMATUY €CKUX YTBEPKICHU U
(mpsAMBbIE U OT IPOTUBHOTO), BEICTPAUBaTh ApTr'yMEHTAINIO, TIPUBOAUTh IPUMEPbI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHHS U BBIBOBI;

BBIOUpATh CMOCO0 pelleHus y4eOHOM 3amayu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB  pEIIEHUs, BbHIOMpATh Haubojee NOAXOMALMI ¢ YYETOM
CaMOCTOSITEbHO BbIJIEJIEHHBIX KPUTEPUEB).



Bba3oBble uccienoBareJLCKHE 1€ HCTBUA:

UCITOJIh30BaTh BOIIPOCHI KaK HCCIICAOBATSILCKUN HHCTPYMEHT ITO3HAHUS,
dbopmynupoBarb  BOMPOCHI,  (UKCUPYIOIIME MNPOTHBOpPEUYUE, MPOOJeMY,
yCTaHABIIMBaTh MCKOMOE W JIaHHOe, (POpMHPOBATH THUIOTE3Yy, apTyMEHTHPOBATH
CBOIO ITO3HUIINI0, MHCHUE,

MIPOBOJIUTH CAMOCTOSITENILHO CTUTAHUP OBAaHHBIN AKCTIEPUMEHT, UCCIICOBAaHUE
10 YCTaHOBJICHUIO 0COOCHHOCTEH MaTeMaTHIEeCKOT0 00bEKTa, SIBJIICHHSI, IIPOIIECCa,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKIY 00bEKTaMU, SIBJICHUSIMU, MPOIIECCAMU;

CaMOCTOSTENbHO (OPMYIMPOBATh 000OIIEHNS W BBIBOABI IO pe3yjbTaTam
NpOBEACHHOTO  HAOMIOJEHUS, HCCIECNOBAaHUA, OIICHUBATh JIOCTOBEPHOCTD
MOJTYYEHHBIX PE3YIIbTaTOB, BBIBOJOB U 000 OIICHMI;

MPOTHO3UPOBATh BO3MOXHOE pPa3BUTHE IMPOIECCA, a TAaKKE BBIJBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTHUHN B HOBBIX YCIIOBHSIX.

Pabora c undopmanueii:

BBISIBIATH JACPUIMTH WHOOPMAIUH, JaHHBIX, HEOOXOIMMBIX JJI1 OTBETA HA
BOIIPOC U I PELICHUS 3a/1a4H;

BBIOMPATh HHPOPMAIIHUIO U3 HICTOUYHUKOB PA3JIMYHBIX TUIIOB, aHATM3UPOBATH,
CHUCTEMAaTH3UPOBATh U HMHTEPIPETUPOBATH HHPOPMAIMIO PA3IUYHBIX BHUIOB H
(bopM IIpeACTaBICHUS;

CTPYKTYpHpOBaTh WHGOPMAIUIO, MPEACTABIITh €€ B Pa3JMYHBIX (opmax,
WITIOCTPUPOBATh Tpauueck;

OIICHUBAThH HaIEKHOCTD uHbOpMaIIH 1o CaMOCTOATEIHHO
c(hopMyIMPOBAHHBIM KPUTECPHUSM.

KoMMmyHMKaTHBHBIE YHHMBepPCAJbHbIE YUeOHbIE 1eicCTBUS

OOmenue:

BOCTIIPUHUMATH U JOPMYITUPOBATH CYK/ICHUS B COOTBETCTBUU C YCIOBUAMHU U
HEeNsIMU  OOIIEHUS, SICHO, TOYHO, TPaMOTHO BBIPAXKaThb CBOIO TOYKY 3pPEHUS B
YCTHBIX N IIMCBbMCHHBIX TCKCTAaX, AdaBaTb ITOSACHCHHIA IIO XOI[y pGH_IeHI/Iﬂ 3aga4Hu,
KOMMEHTHUPOBATH MOJIyYEHHBIN PE3YJIbTAT;

B XOJ¢ 00CYXXJEHHUS 3a]1aBaTh BOIIPOCHI MO CYIIECTBY 0OCYKIaeMOU TEMBI,
mpoOJeMbl, peIraeMoN 3a7adyu, BBICKA3bIBaTh HJEH, HAICIEHHbIE HAa IOHCK
pelIeHus, COIIOCTaB/ISITE CBOU CYXICHUS C CYXICHUSIMHU IPYIUX YYaCTHUKOB
arajgora, 0OHapPYKUBaTh Pa3IMYME W CXOJCTBO MO3HIIHMKM, B KOPPEKTHON (popme
bopMyIMpOBaTh pa3HOTJIACHS, CBOU BO3PAKCHHS;

MPEACTaBISATh PE3YyJbTAThl PEIICHMS 3a1a4H, SKCIIEPUMEHTA, UCCIICA0BaHNUS,
MIPOEKTa, CaMOCTOSTEIILHO BBIOMpATh (opmaT BBICTYIUICHHS C Yy4€TOM 3ajad
MIPE3CHTAINHA U 0COOCHHOCTEH ay TUTOPHH.

PeryasituBHble yHMBepPCaJIbHbIE y4eOHbIe 1eliCTBUS



Camoopranuszanms:

COCTABJIATH TUTaH, AJITOPUTM PEIICHHS 3a/1a49M, BBIOUPaTh CIIOCO0 PEIICHHS C
Y4ETOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUI C Y4ETOM HOBOM HH(OpMAaIUK.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIA HHTEJJIEKT:

BIIQJICTh ~ HaBBIKAMH  IIO3HABATCIIbHOW  pedieKkchMr KaK  OCO3HAHMS
COBEPIIAEMBIX JCHCTBUM U MBICIHUTEIBLHBIX IPOLIECCOB, UX PE3YJIHTATOB, BIIAJICTh
crocobamMu CaMOIIPOBEPKH, CAaMOKOHTPOJIA TpOIlecca M pe3yibTara peIieHUs
MaTeMaTU4YeCKOM 3aa4u;

MIPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPU PEIICHUM 33]1a4H,
BHOCHUTBH KOPPEKTHUBHI B ICATEIILHOCTH HA OCHOBE HOBBIX 00CTOSTENBCTB, TAHHBIX,
HalEHHBIX OMMOOK, BRISIBJICHHBIX TPY/THOCTEH;

OIICHUBATh COOTBETCTBHUE PE3YNIbTATa IIEJTH B YCIOBUAM, OO BSICHITH IPUIHHBI
JTOCTHKEHHSI UJTM HEAOCTH)KCHHS PE3ybTaTOB JIEATEIbHOCTH, HAXOAUTh OIIHNOKY,
J1aBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAA 1€ATEJIbHOCTD:

MIOHUMAaTh M MCTOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON M UHAUBUIYATLHOU
paboThl mNpHW peHeHHnH Yy4eOHBIX 3ajad, IPUHAMATh IIeJb COBMECTHOMU
JEATeIbHOCTH, IJIAHUPOBATh OPTaHMU3AIIMI0 COBMECTHOM paOOTHI, pacpeIeisaTh
BUIBI PabOT, JOTOBApHWBATHCS, OOCYXKIaTh MpPOIECC M pe3yabTar paboTHI,
000011aTh MHEHHUS HECKOILKUX JIFOJIEH;

y4acTBOBaTh B IPyMNNoBBIX (hopMax paboThl (0OCyx)aeHMs, 0OMEH MHEHHA,
«MO3TOBBIC IITYpMBI» W HWHBIC), BBHIMIOJHATH CBOIO YacTh pabOTHl W
KOOPAVWHHUPOBATH CBOW JIEUCTBUS C JPYTMMHM YJICHAMH KOMAaHJIbI, OLICHWBAaTh
Ka4eCTBO CBOETO BKJaJa B OOIIMI MPOJYKT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKAaMHU B3aUMOJCHCTBUS.

IHPEIMETHBIE PE3YJIBTATBI

K xoniry oOydenus B 10 kiaacce oOydarommiicss TOJYYUT CICAYIOIINAE
MpeAMETHBIE PE3Y/bTaThl MO OTACILHBIM TeMaM padoueld mporpaMMbl Y4eOHOTO
Kypca «AnreOpa u Hayajla MaTeMaTUYECKOTO aHATU3a

Yuc/ia 1 BHIYUCJICHUA:

CBOOOJHO ONEPUPOBATH MOHATUSIMU: PAMOHAILHOE YHUCJIO, OECKOHEYHAas
nepuoguyeckas JpoOb, MPOIEHTHI, UPPAUOHAILHOE YMCJIO, MHOXECTBa
PAlMOHAIBHBIX U ICUCTBUTEIIbHBIX YUCEIL, MOJYJIb IEMCTBUTEIHBHOTO YHCIIA;

MPUMEHATh APOOM W TPOUEHTHI I PEUICHHS NPUKIAAHBIX 3a7ad U3
Pa3JIMYHBIX OTPACJIEH 3HAHUW U PEaTbHOW KU3HU;

MIPUMEHSTh TPUOIMKEHHBIE BBIYUCIICHHUS, TPaBUJIa OKPYTJICHUS, TPUKUIIKY U
OLICHKY p€3yJibTaTa BHIYUCIICHUN;



CBOOOJHO OIEPHUPOBATH TMOHSATHUEM: CTENEHb C LEJbIM IOKa3aTeleM,
UCII0JIb30BAaTh MOIXOISIIYI0 (POPMY 3aITUCH IEUCTBUTEIbHBIX YUCEN JJI PEIICHUS
MPaKTUYECKUX 3a/1a4 U NMPEJCTABJICHUS JaHHBIX;

CBOOOJIHO OINEPUPOBATH MOHATHUEM: ApUPMETUYECKUN KOPEHb HATYp albHOM
CTEIEHU;

CBOOO/IHO OTIEPUPOBATH MOHATUEM: CTENIEHDb C PAllMOHATBHBIM ITOKa3aTeIeM;

CBOOOJIHO ONEPUPOBATh MOHATUAMH: JIOTApUPM UHCIA, AECATHUYHBIC U
HaTypalbHBIC JIOTAPU(DMBIL;

CBOOOJHO ONEpUPOBaTh MOHATUSAMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC
YHCJIOBOTO ApTYMEHTA,

OIIEPUPOBATH MOHATUIAMHU: APKCUHYC, APKKOCUHYC U apKTaHI'€HC YHUCJIOBOTO
apryMeHTa.

YpaBHeHHS H HEPABEHCTBA:

CBOOOJIHO ONEPUPOBATh MOHATUIMU: TOKIECTBO, YPABHEHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHHSI U YPABHEHHUSI -CIICICTBHSI, PABHOCHWIIbHBIC HEPABEHCTBA,

IOPUMEHATh PA3JIMYHBIE METOJAbl PELICHHUS PALMOHAIBHBIX M JPOOHO-
pAalMOHANBHBIX YPAaBHEHWW, IPHUMEHATh METOJ WHTEPBAJIOB [JIs  PEIICHUSA
HEPaBEHCTB;

CBOOOJHO ONEPHUPOBATh MOHATHSAMHU: MHOTOYJIEH OT OJHOW NEPEMEHHOM,
MHOTOYJIEH C IeIbIMA KOA(PPHUIMEHTaMU, KOPHHM MHOTOYJICHA, MPUMEHATH
JIEJICHHE MHOTI'0YJICHA HA MHOTOYJIEH C OCTATKOM, Teopemy besy u teopemy Buera
JUIs1 pELLICHUS 3a/1a4;

CBOOOJHO ONEpUPOBATH NOHATHUSAMU: CHCTEMA JIMHEHHBIX YpAaBHEHUH,
MaTpula, OIPENEIUTENb MAaTpUlbl 2 X 2 M €ro IeOMETPUYECKUM CMBICI,
UCIIOJIb30BaTh CBOWCTBA OMNpEAEHUTENs 2 X 2 JJs BBIYHCIICHUS €ro 3HAYCHUS,
IIPUMEHATh ONPENEIUTENM Ul PELICHUs CUCTEMbl JIMHEHMHBIX YpaBHEHUH,
MOJIEIMPOBATh PEAIbHBIE CUTYALIMH C IIOMOIIBIO CUCTEMBI JITHEHHBIX YPaBHEHUH,
UCCJIE0BATh ITOCTPOCHHBIE MOJEIM C IOMOIIBIO MATpPUIl U ONIPENCIMUTEIEH,
MHTEPIPETUPOBATH NOJTYYEHHBIN PE3YJIbTaT;

UCIIOJb30BaTh CBOMCTBA JEUCTBUI C KOpPHAMM MJisi MpeoOpa3oBaHUs
BBIPAYKEHU;

BBITIOJIHATH PE0OPa30BaHMsI YUCIIOBBIX BEIPAKEHUH, COAEPIKAIIUX CTETIEHU C
palOHAIbHBIM [TOKA3aTENEM;

UCIIOJIb30BaTh CBOMCTBA aorapupmMoB TS npeoOpa3zoBaHus
Jaorapu(pMUYECKHUX BBIPAKEHUH;

CBOOOJIHO OMNEpPUPOBATH MOHATUAMU: UPpPALMOHANbHbBIE, MOKAa3aTeIbHbIE U
JgorapuMUYECKUe ypaBHEHUS, HAXOAUTh UX PELICHUS C IOMOIIbIO0 PABHOCHIIbHBIX
NIEPEXOI0B I OCYLIECTBIISIS IPOBEPKY KOPHEM;



MPUMEHSITH OCHOBHBIE TPUTOHOMETpHUECKUE GOPMYJIBI 71 TPeoOpa3zoBaHUS
TPUTOHOMETPUICCKUX BBIPaKCHUI;

CBOOOJIHO OIEPUPOBATh IOHATHUEM: TPUTOHOMETPHUYECKOE YpaBHCHHE,
NPUMEHATh  HEeoOXoauMble  (GOpMYJBl I PEHICHHS OCHOBHBIX THIIOB
TPUTOHOMETPUICCKUX YPaBHEHHIA,

MOJICIMPOBaTh pEAIbHbIC CHUTyallud Ha $S3bIKE aareOphl, COCTABIATH
BBIPDOKCHUS, YypaBHECHHWSA, HEPABCHCTBA II0 YCJOBHIO 3aJadyd, HCCJICI0BATh
MOCTPOECHHBIE MOJIEIU C UCTIOJIb30BAHUEM arapara areOphl.

DOyHKUUMA U TpadPuKu:

CBOOOTHO OTIEPUPOBATh MOHATHIMU: PYHKIHS, CTIOCOOBI 3aAaHusT PYHKIIUH,
B3aMMHO OOpaTHpIe (QYHKIIMH, KOMIO3WIMSA (QYyHKIUH, Trpaduk GyHKIUH,
BBITIOJTHSTH DJIEMEHTApHBIC TTpeoOpazoBaHus rpaduKoB QYyHKITHIT;

CBOOOJITHO OTIEPUPOBATh MOHATHUAMH: OOJIACTH OTPENETCHUS U MHOMXKECTBO
3HAUYCHUN (PYHKINHU, HYJIU QYHKIIMH, TPOMEKYTKUA 3HAKOTIOCTOSTHCTBA;

CBOOOJHO OMEpUPOBATH TOHATHSAMU: YETHBIE M HEUETHBIC (PYHKIIUH,
neprondeckue GyHKIUH, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIUH, MAKCUMYMBI 1
MHUHAMYMBI (YHKIIUH, HAWOOJIbIIICE W HAWMCHbBINEEC 3HAYeHHWE (YHKIIMH Ha
IPOMEXKYTKE;

CBOOOJTHO OTIEpUPOBATH MOHATUSIMU: CTETICHHAs! QYHKIHSI C HATYypaJIbHBIM U
IENBIM TOoKa3ateneM, rpaduK CTENEeHHOW (PYHKIMW C HaTypalbHBIM U LEIbIM
nokasareneM, rpaduk KOpHS N-Oi CTENeHW Kak (PYHKIUKA OOpaTHOW CTEMEeHU C
HATypaJIbHBIM MOKa3aTelieM;

OTICpUPOBATh TOHATUSMU: JIMHEWHAs, KBaJpaTU4IHas ¥ APOOHO-JIMHEHHAS
(GYHKIMH, BBITIOTHATE JJIEMEHTAPHOE MCCIISIOBAHNE U TOCTPOEHHUE UX TPadrKOB;

CBOOOJITHO OTIEPHPOBATh MOHATUSMHU: TMOKazaTreldbHas W JorapudMuyeckas
byHKIMHM, UX CBOWCTBA W TpaduKH, MCIOJb30BaTh UX TpaduKH I PEIICHHS
YpaBHEHUH;

CBOOOJITHO OTEpPUPOBATH TOHATHSAMU: TPUTOHOMETPUYECKAs OKPYKHOCTD,
oTIpe/ielIeHue TPUTOHOMETPUIECKUX (PYHKIIUN YUCIIOBOTO apTyYMEHTA;

UCIIOJIb30BaTh Trpaduku (YHKIMH U1 HWCCJIEIOBAaHUSA TPOIECCOB U
3aBUCUMOCTEN MPHU PEIICHUH 3a1a4 U3 JPYruX y4eOHBIX MPEIMETOB U PeabHOU
YKU3HH, BEIpaKaTh (GOPMyJIaMU 3aBUCUMOCTH MY BEIMINHAMM,

Hauyana MaTeMaTH4yeCKOro aHAJIM3a:

CBOOOJITHO OIEpPUPOBATh MOHATUAMH: apu(MeTHIECKas M reoMeTpHudecKast
nporpeccusi, 0eCKOHEUHO YO bIBAIOIast TeOMETpHUIECKas MPOTPecCus, TMHCHHBIN U
AKCIIOHEHITHAILHBIN POCT, (GOpMyJia CIOKHBIX MTPOIICHTOB, UMETh MPECTABICHHUE
O KOHCTaHTE;

WCIIOJIh30BaTh TPOTPECCHUM JUJIS PEIICHUS pPeabHBIX 3a1ad MPHUKIAIHOTO
XapakTepa;



CBOOOTHO OTIEPUPOBATH MOHATHUSMHU: TIOCJIE0BATEILHOCTD, CTIO0COObI 3a/1aHUsI
MOCJICIOBATEIbHOCTE, MOHOTOHHBIE M OTPAHUYEHHBIC IOCJIEI0BATEILHOCTH,
MMOHUMaTh OCHOBBI 3aPOXKICHUS MaTeMaTMYECKOTO0 aHajlM3a Kak aHaiu3a
OECKOHEYHO MaJIbIX;

CBOOOJHO OIEPUPOBATh TMOHITUSMH: HENPEPHIBHbIC (DPYHKIMH, TOYKH
pazpeiBarpaduka GyHKIIMH, aCUMITOTHI rpaduka GyHKITUH;

CBOOOJHO OTIEPUPOBATh MOHATHEM: (YHKITHS, HEMpPEphIBHAs Ha OTPE3Ke,
MPUMEHSITH CBOMCTBA HETIPEPHIBHBIX YHKIIMA JIJIST pEIIeHUs 3a71a4;

CBOOOJITHO ONEPHUPOBaTh MOHITHSIMHU: TEpBasi W BTOpas MPOU3BOJHbBIC
(byHKITNHY, KacaTelbHas K rpaduky QyHKIumM,

BBIYUCJIATh NPOU3BOJIHBIE CYMMBbI, IPOU3BEAECHUS, YACTHOTO U KOMITO3ULIUU
NBYX (DYHKIMH, 3HATH MPOU3BOTHBIC YIIEMEHTAPHBIX (PYHKIINA;

WCTIOJIb30BaTh T€OMETPUYECKUN U (DU3UIECKUI CMBICT MPOW3BOIHON IS
pelIeHus 3a/1a4.

MHoO:keCcTBA U JIOTHKA:

CBOOOJHO  ONEPUPOBATH  TMOHITUSIMH: MHOXECTBO, OINEpalMi  Haj
MHO>KECTBaMU;

MCIO0JIb30BaTh TEOPETUKO-MHOKECTBEHHBI arrapar JIJisl OMCaHus pealbHbIX
MIPOLIECCOB U SABJICHUM, TIPU PEUICHUH 33]1a4 U3 APYTrUX y4eOHbIX IPEIMETOB;

CBOOOJHO ONEPUPOBATH MOHATUSMH: OMNpPEIECICHUE, TEOPEMA, YpaBHEHUE-
CJIEZICTBHE, CBOMCTBO MaTEMaTHIECKOT0 00BEKTa, I0Ka3aTeNIbCTBO, PABHOCHIILHBIE
ypaBHEHUS U HEPABEHCTBA.

K xoniy oOyuenus B11 kiaacce oOyYaromMHCs MOMYYUT CJEAYIOUIHE
IpEIMETHBIE Pe3yNbTaThl MO OTIACIbHBIM TeMaM pabouell mporpaMmMbl y4eOHOTO
Kypca «Anrebpa 1 Hadana MaTeMaTHIeCKOTo aHATTN3a

Yuciia u BbIYUCICHUSA:

CBOOOJTHO ONEpHUPOBATh TMOHATUAMH: HATypaJbHOE | IIEJI0O€ YHCIIO,
MHO>KECTBA HATYPAIbHBIX M IEJbIX YUCEN, UCIOJIb30BaTh MPU3HAKU JEIUMOCTHU
uensix yuces, HOJl 1 HOK HatypaiibHBIX 4yncen 1 pemeHus 3a1a4, IPUMEHSTh
anroputM EBkimaa;

CBOOOJHO OMNEPUPOBATH TMOHSATHEM OCTaTKa IO MOJAYJI0, 3alKUChIBaTh
HaTypaJbHBIE YMCJIa B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHHUS;

CBOOOJHO OMNEPUPOBATH MOHIATUSIMU: KOMIUIEKCHOE YHUCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEJ, MPEACTaBISATh KOMIUIEKCHBIE YMCia B alreOpandyeckou u
TPUTOHOMETPUYECKOHN (popMe, BHITIOIHITh apuUPpMETHIECKUE OTIEpaIlii ¢ HUMHU U
n300pakaTh Ha KOOPIMHATHOM IJIOCKOCTH.

YpaBHeHMS U HEPABEHCTBA:



CBOOOJHO OMNEpUpPOBaTh MOHATUSMU: UppAUOHAIbHbBIE, MOKa3aTeIbHbIE U
JorapuMUYECKUEe HEPaBEHCTBA, HAXOJAUTh WX PEIICHUS C [OMOIIBIO
PaBHOCHUJIbHBIX [IEPEXOJIOB;

OCYILLIECTBIATH OTOOpP KOpPHEH TMpHU pEHIEHUd TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OMNEpPUPOBATh IOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh HeoOXoauMmble GOpMYJbl  JUJII  PELICHUS OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOO/IHO OTIEPUPOBAThH MOHATUSIMU: CUCTEMA U COBOKYITHOCTh YpaBHEHUN U
HEPABEHCTB, PABHOCWIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBUS, HAXOIUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEN pallMOHAIBHBIX, HPPALUOHAIBHBIX, TI0KAa3aTEIbHBIX U
Jorapu(pMUYECKUX ypaBHEHUH U HEPABEHCTB;

pemarp palnuoOHaIbHEIE, UppanroHaIbHbIE, NIOKa3aTelbHbIE,
gorapupMuyeckue W TPUTOHOMETPUYECKHE YypaBHEHHS UM  HEPaBEHCTBA,
coJeprKalpe MOAYJIU U TapaMeTpHI;

OPUMEHSATh TpaduuecKue METOIbI AJIsl PELIeHUs] YPaBHEHUI U HEPABEHCTB, a
TaKXkKe 3a7a4 ¢ IapaMeTpamy;

MOJIENIMPOBATh peajbHbIE CHUTYyallMd Ha S3bIKe airedpbl, COCTaBIAThH
BBIPQKCHUS, YPaBHEHUS, HEPABEHCTBA M MX CHUCTEMBI II0 YCJIOBHUIO 33Ja4H,
UCCJIE0OBaTh IMOCTPOCHHBIE MOJENM C HCIOJb30BaHUEM armapara aiareopsl,
MHTEPIPETUPOBATH ITOITYYEHHBIN PE3YJIIbTaT.

DOYHKIHUU U TPAPUKH:

CTPOUTh TpaduKd KOMMIO3UIUH (PYHKIMHA C TOMOIIBIO AJIEMEHTApPHOTO
UCCJIETOBAaHMS U CBOMCTB KOMITO3UIIMU ABYX (DYHKIIUH;

CTPOUTH TE€OMETpHYecKHe OoOpa3bl ypaBHEHUH M HEPABEHCTB Ha
KOOPJAMHATHOW IIOCKOCTH;

CBOOOJHO OMNEPUPOBATH MOHATHUSAMU: TpaQUKH TPUTOHOMETPUUYECKUX
(byHKIHIA;

OPUMEHATh (YHKIMW [JIs1 MOJEIUPOBAaHHMS U MCCJIEIOBAaHUS peabHBIX
IIPOLIECCOB.

HavaJyia MaTeMaTH4eCcKOro aHajm3a:

UCII0JIb30BaTh MPOU3BOIHYIO IJIS1 UCCIIEA0OBaHUS (YHKIIMM HA MOHOTOHHOCTD
Y DKCTPEMYMBI;

HAXOJUTh HaUOOJbIIEE U HAUMEHbILIEE 3HAUCHHs (PYHKIIMU HENPEPHIBHOM Ha
OTPE3KE;

MCIOJIb30BaTh NPOU3BOAHYIO I HAXOXKJICHHS HAWIYYLIETO PELICHUS B
INPUKIAAHBIX, B TOM YHCJIE COUMAIbHO-3KOHOMHUYECKMX, 3adadax, i
OTpPENEICHUsI CKOPOCTH U YCKOPEHHUsS MpoLecca, 33aJaHHOTO (OopMyJsoll wiu
rpaguKoM;



CBOOOJTHO ONEpUPOBATh TMOHATUAMH: TIEpBOOOpa3Has, OMpeACIEHHBIN
UHTETpaJl, HAaXOIUTh IEPBOOOPA3HBIC AJIEMEHTAPHBIX (PYHKIUA W BBIYHCISITH
uHTerpan o gopmyne Hotorona-Jleitbumia;

HAXOJIUTh TUIOMIA/IN TIOCKUX PUTYP B 00BEMBI TEJ C TOMOIIBIO0 MHTETPAJIa;

UMETh TPEJCTaBICHUE O MaTeMaTHYeCKOM MOJICJMPOBAHUKM Ha TPHMEpe
cocTaBiieHus au¢depeHITMaATbHBIX YPaBHEHU;

pemarb MpUKIaaHbIe 337aui, B TOM YHCJIE COIUATBLHO-3KOHOMUYECKOTO |
bu3HUecKoTo XapakTepa, CpeICcTBAMU MAaTEMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE INTAHUPOBAHHME
10 KUJIACC

Ne
n/u

HanmeHoBaHue pa3iesioB U
TeMIIPOrpaMMBblI

KoaunyecTrBoyacoB

Bceero KoHTposibHbIE padoThI

IIpakTnuyeckue padoThI

DJIeKTPOHHBIE

(mud poBbie)
o0pa3oBaTe/IbHbIEPeCypPChI

MHO0XeCTBO IeHCTBUTEILHBIX
yrcell. MHOTOYJICHEL.
PaumnonanbHbIe ypaBHEHUS U
HEpPABEHCTBA.
CucreMbUIMHENHbIXYpaBHEHU I

24 1

Oynkuuu u rpaduku. CterneHHas
(GYHKIHS C ETBIM MTOKa3aTeIeM

12 1

Apudmerndecknii KOpeHb n-0if
CTEHEHHU.
HppannoHanbHbleypaBHEHUs

15 1

[Toka3zarenbHaspyHKIIHS.
[Toka3arenbHbleypaBHEHUS

10 1

JlorapugmuueckasyHKIUs.
JlorapudmudeckueypaBHEHHS

18 1

TpUTrOHOMETPUYECKUEBBIPAKEHUS
U ypaBHEHUS

22 1

ITocnenoBaTensHOCTH U
nporpeccuu

10 1

HenpepsiBHbIeDYHKITHH.
[TpousBoanas

20 1

[ToBTOpEeHue, 06001mEeHME,
CHUCTEMAaTHU3alUI3HaAHU I




OBIIEE KOJIMYECTBO YACOB IIO
[TPOTPAMME

136

10




11 KUIACC

e HauMeHoBanue pas1e 0B 1 KonnuecrBouacos DJIeKTPOHHBIE
n/n TeMIIpOrpaMMbl Bcero Kounrtpoabubiepaborsl | IlpakTnueckuepadoTsl (mup posic)
o0pa3oBaTeIbHbIEPeCYPChI
1 HccnenoBanmue (byHKumiI c 2 !
MOMOIIBIO TTPOU3BOIHOM
2 [lepBooOpazHas u mHTErpa 12 1
I'paduiku TPUTOHOMETPUUECKUX
3 ¢yHkuuii. TpuronomeTpuyeckue 14 1
HEPaBEHCTBA
WppaunonanbHeble,
4 IOKa3aTeJIbHbIE U 24 1
Jorapu(MUUECKHe HEpaBEeHCTBA
5 KomMmnekcHbleunca 10 1
6 HatypanbsHble u nenbieunciia 10 1
Cucrembl pallMOHAIbHBIX,
7 UppaMOHATIBHBIX 12 1
MOKa3aTeNbHBIX U
Jorapu(PpMUUECKUX ypaBHEHUM
8 3amayu ¢ mapameTpamu 16 1
9 [ToBTOpEeHUE, 0606H1€HI:I€, 16 )
cUCTeMaTH3alMsI3HAHU
OBILIEE KOJIMYECTBO YACOB I1O 136 10 0
[TPOI'PAMME




IHOYPOYHOE INTAHUPOBAHHUE
10 KUJIACC

Ne

~

Temaypoka

KoauyecTrBouacoB

Be
ero

KonTpoJsbHbie
padoThI

IIpakTn4yecku
epadoThI

Harauzy
YyeHHUs

DJIeKTPOHHBIe I () poBBIe00pa3oBa
TeJIbHbIePeCypPChI

MHO)KGCTBO, ornepanuu Hal
MHOKECTBAaMH M X CBOMCTBA

JuarpammMbiOitepa-Benna

[IpuMeHeHue TeopeTuKo-
MHO>KECTBEHHOTO arlrnapara Jiist
pereHus 3aaa4

PammmonansHbIe yncia.
OOBIKHOBEHHEIE U JECITUYHBIE
Ipodu, MPOLIEHTHI, OECKOHEUYHbBIE
MepUOIUYECKIE APOOH

PannonanpHbIE YK CIIA.
OOBIKHOBEHHEBIE U JECATUYHBIE
JpoOH, TPOIIEHTHI, 0ECKOHEUHBIE
MEePUOINYECKHUE TPOOH

[Ipumenenue apoOeii ¥ MPOLIEHTOB
JUISl pellieHus TPUKIIAJAHBIX 3a1a4

[Ipumenenue apoOeii ¥ MPOLEHTOB
JUIS pellieHus PUKIAJAHBIX 3a1a4

JlelicTBUTEIBHEIC YHCIIA.
PanmonanbHbie 1




HppalluOHAIIBHBIC YU CJIA

ApudmeTrrueckue onepanuu ¢
NeWCTBUTEIbHBIMU YU CIIAMU

10

Monynb NeiCTBUTETHLHOTO YUCIA U
€ro CBOMCTBa

11

[TpubnmxEHHBIEC BEIYUCICHUS,
IIpaBuja OKPYIJICHHS, TTPUKUJIKA U
OLICHKA pe3ybTaTa BbIYMCICHUHN

12

OcCHOBHBIE METO/IbI pELICHUS
LEJBIX U JPOOHO-PpaMOHAIBHBIX
YpaBHEHMI1 U HEPAaBEHCTB

13

OcHOBHBIE METO/IbI PELICHUS
LENbIX U JPOOHO-PaLMOHAIBHBIX
YPaBHEHHUI U HEPABEHCTB

14

OCHOBHBIE METO/IbI PELICHUS
LETIBIX U JPOOHO-paiiOHAIBHBIX
YpaBHEHHI U HEPAaBEHCTB

15

MHoro4sieHsl OT OAHON
rnepemMeHHou. Jlenenue
MHOTOWIEHA Ha MHOTOYJIEH C
octatkoM. Teopemabesy

16

MHOTO4JICHBI C IETBIMU
ko3dpurninentamu. Teopema Buera

17

PemennecucremMiinHeiiHbIXypaBHE
HUM

18

PemennecucremiinHeiHbIXypaBHE
HUU

19

Marpuiia cucTeMbl TUHEHHBIX




ypaBHeHHuM. OnpenenuTeis
MaTpuLbl 2X2, ero
TeOMETPUYECKUI CMBICII U
CBOMCTBA; BBIYUCIICHUE €TO
3HAYEHUS

20

Onpenenurenb MaTpUILbl 2X2, €ro
TEOMETPUYECKUA CMBICIT U
CBOMCTBA; BEIUUCIICHHUE €TO

3HAYCHUA

21

[Ipumenenue onpeaenuTens s
pelIeHUs CUCTEMBI JIMHEHHBIX
YpaBHEHU U

22

Pemenne npuknagHpIx 3a1ay ¢
IIOMOUIBKO CUCTEMBI JINHEHHBIX
YpaBHEHU U

23

Pemenne npukinagHeIx 3a1a4 ¢
MOMOIIBIO CHCTEMBI JIMHEHHBIX
YpaBHEHUU

24

KonTponbsHas pabora:
"PaiimonansHble ypaBHEHUS U
HEPABEHCTBA.
CucreMbUIMHENHbIXypaBHEHU "

10.10

25

OyHKIMSA, CIOCOOBI 3aaHUS
¢bynku. BzaumHo oOpaTHbIe
¢bynkimu. KomnosunuspyHKiui

26

I'padux Qynkunn. DaeMeHTapHbIE
npeobpazoBaHus rpadukoB

ysximit




27

OO6nacts onpeneneHus u
MHOKECTBO 3HAYCHUH (PYHKITUH.
Hymu dyaxiun. [IpomexyTku
3HAK MOCTOSHCTBA

28

YétHble 1 HEUETHBIC PYyHKITUH.
[epuoanueckue QyHKIINU.
[TpomMeKyTKUMOHOTOHHOCTH (DyHKIT
uu

29

MakcuMyMbl 1 MUHUMYMBI
¢ynkiuu. Hanbomnpiee u
HauMEHbIllee 3HaYeHHUE (PYyHKLIUU
Ha MPOMEKYTKE

30

JIunelinas, KBagpaTuyHas U
TpOoOHO-TMHEHas QyHKITUH

31

DJIEMEHTApHOE UCCIIEIOBAHUE U
MOCTPOCHME TPa(UKOB ATHUX

yHKuMH

32

DJIEeMEHTapHOE UCCIICIOBAHNE U
OCTpOEHUE IPaUKOB ITHX

yHKumIi

33

CTreneHs ¢ LEIBIM IT0KA3aTEIEM.
bunoMm Herotona

34

CTreneHs ¢ LETBIM IT0KA3aTEIEM.
bunoMm Herotona

35

CrenenHas GyHKIHS C
HaTYPaJIBHBIM U [EJTBIM
nokaszarenem. EécBoiicTBa u

rpaduk




36

KonTponbHas pabora: "Crenennas
¢ynkuus. EE cBoiictBa u rpaduk”

7.11

37

ApudmMeTHnIecKuii KOpeHb
HATypaJIbHOU CTEIIEHH U €ro
CBOMCTBA

38

ApudmeTrnieckiii KopeHb
HATypaJbHOU CTEIIEHU U €ro
CBOMCTBA

39

[IpeoOpazoBaHus YHCIOBBIX
BBIPOKEHUM, COIEPIKAIMMX CTETICHU

" KOpHU

40

[IpeoGpazoBaHms YUCIOBBIX
BBIPOXKECHUM, COAEPIKALMX CTETIEHU
1 KOpHU

41

[Ipeobpa3zoBaHUs YHCITIOBBIX
BBIPAKCHU, COACPIKAIIMX CTSTICHA
U KOpHHU

42

HppanmonanbHble ypaBHEHHUSL.
OcHOBHBIE METO/IBI PELICHUS
HppallMOHAIbHBIX ypaBHEHU I

43

HppannonanbHble ypaBHEHHUS.
OCHOBHBIE METO/IbI PELICHUS
HUppalMOHAIIBHBIX YPaBHECHUN

44

HppannoHanbHble ypaBHEHUSI.
OCHOBHBIE METO/IbI PELICHUS
UppalMOHAIIbHBIX YPABHEHU

45

PaBHOCHIBEHEIE MepEXOanI B
PEHICHU U UPPALMOHAJIBbHBIX




YpaBHEHUU

46

PaBHOCHIIBHBIE IEpEXOBI B
pelIeHNH UPPaLOHAIBHBIX
YpaBHEHU I

47

PaBHOCHIBEHEIC Mepexoanl B
PEHICHU N UPPALMOHAJIBbHBIX

YpaBHEHU U

48

PaBHocunsHEBIE nepexoanl B
peleHNH UPPaLlOHATBHBIX
YpaBHEHU I

49

CaoiicTBa 1 rpaguK KOpHSA n-oi
CTENeHH Kak (PyHKIIUU 0OpaTHON
CTENEHU C HaTypaJIbHbIM
IoKa3aTejaeM

50

CaoiicTBa 1 rpaduiKk KOpHSA h-0i
CTEIEeH!U Kak (yHKIIMU 0OpaTHOMN
CTEICHH C HATYpPaJIbHBIM
MIOKa3aTeneM

51

KonTponwsnas padota: "CBoiicTBa
rpaduK KOPHSI N-Oi CTEMCHH.
HppanuonansHbleypaBHeHUs "

5.12

52

Crenenb ¢ paliOHAIbHBIM
oka3aTeneM U €€ CBOMCTBa

53

CreneHs ¢ palnOHAJIbHBIM
MoKazareyneM u e€ cBOoiicTBa

54

Crenensb ¢ paliOHAIbHBIM
oKa3aTeleM U €€ CBOMCTBA

55

Ioka3zarenbHas ¢QyHKIUsA, €€




CBOICTBa M rpaduK

Hcnonb3oBanue rpaguka (GyHKIUN

56 JUIS pellieHUs ypaBHEHUI
5 Hcnonw3zoBanue rpaduka QyHKIUH
7 JUISl pEIICHUS] YpaBHEHHU I

[lokazaTenbHbIe ypaBHEHUS.

58 OCHOBHBIE METO/IBI PEIICHUS
IIOKa3aTEIbHbIX YPaBHECHUN
[loka3zaTenbHbIE YpaBHEHMUS.

59 OCHOBHBIE METO/IbI PELICHUS
MOKa3aTeNbHbIX YpaBHEHUN
Iloka3zarenbHble ypaBHEHUS.

60 OCHOBHBIE METO/IbI PEIICHUS
ITOKA3aTeIbHbIX YPaBHEHUN
KonTponsnas pabdoTa:

61 '"TlokazarenbHas QyHKIUS. 22.12
Iloka3arenbHble ypaBHEHHUS"

6 Jlorapupmunca.
CaoiicTBanorapudma

63 Jlorapupmuuca.
CaoiicTBanorapudma

64 Jlorapudmuuca.
CaoticTBanorapudgma

65 JlecaTu4uHbIE U
HaTypajibHBIEIOTapHu (MBI

66 JlecaTu4uHbIE U
HaTypaJdbHBIEIOTapH (MBI

67 [IpeoOpazoBaHUEBBIpAKECHU,




CoJIep KalMXJI0rapupMbl

68

[IpeobpazoBaHuEBBIpAKEHHUI,
CoJIep KAl XJIOrapy (pMbI

69

[IpeoOpazoBaHUEBBIPAKCHUI,
coJiep KammxyIorapu Mol

70

Jlorapupmuueckast pyHkuus, eé
CBOMCTBA U Trpaduk

71

Jlorapudmudeckas QyHKIUS, €€
CBOICTBa U rpaduk

72

Hcnonp3zoBanue rpaguka QyHKIHT
JUISl peLliCHUsl YPaBHEHU M

73

Hcnionp3oBanue rpaduka GyHKITH
JUIsl pellicHUs] YpaBHEHU I

74

Jlorapudmuueckie ypaBHEHUS.
OCHOBHBIEC METO/IBI PEIIICHH S
JOTapu(PMHUYECKUX yYpPaBHEHHI

75

Jlorapudmuueckie ypaBHEHUS.
OCHOBHBIEC METO/IBI PEIICHHS
norapu(pMUIECKUX ypaBHECHUU

76

JlorapudmMuueckie ypaBHEHHS.
OCHOBHBIE MCTObI pCHICHU A
norapu(pMUYECKUX ypaBHEHUU

7

PaBnocunsHEBIE Mepexoanl B
peleHnH JIoTapu(PMUIECKUX
YpaBHEHU I

78

PaBHOCUIIBHBIE TTEpEXO/IbI B
pelIeHUH JIorapu(PMUIECKUX
YpaBHECHU U




79

KonTtponbHas pabora:
"Jlorapumuueckast (yHKUIHSL.
Jlorapudmuueckue ypaBHeHUs"

6.02

80

Cunyc, KOCHHYC, TAHTEHC U
KOTaHTCHC YHCIIOBOTO apryMeHTa

81

Cunyc, KOCUHYC, TAaHT€HC U
KOTaHTE€HC YHCIIOBOTO apryMeHTa

82

ApKCUHYC, apKKOCUHYC U
apKTaHI'€HC YHCIIOBOIO apryMeHTa

83

ApKCUHYC, apKKOCUHYC U
apKTaHIeHC YMCIOBOIO apryMeHTa

84

Tpuronomerpuueckas
OKPY)KHOCTB, OIIpEACICHUE
TPUTOHOMETPUYECKUX (PYHKITUN
YK CJIOBOTIO apryMEeHTa

85

Tpuronomerpuueckas
OKPYKHOCTB, OIIpECICHUE
TPUTOHOMETPUUECKUX (PYHKLIMH
YK CJIIOBOIO apryMeHTa

86

OcHoBHbBIETpUTOHOMETpHYECKUEHO
PMYJIBI

87

OCHOBHBIETPUTOHOMETPUYECKHEDO
PMyJIBL

88

OCHOBHBIETPUTOHOMETPUYECKHEDO
PMyJIBL

89

OcHoBHBIETpUTOHOMETpHUECKHEDO
PMYITBI

90

[Ipeobpa3zoBaHUETPUTOHOMETPHYEC




KUXBBIPa)KEHUU

IIpeoGpazoBaHUETPUTOHOMETPUYEC

o1 KUXBBIPAKEHU I

9 [IpeobpazoBaHUETPUTOHOMETPHYEC
KUXBBIPAKCHU I

03 [IpeobpazoBaHUETPUTOHOMETPHYEC
KUXBBIPAKCHU I

94 PemenneTpuronoMeTpuyeCcKuxypa
BHEHH U
PemenneTpuronoMeTpuyecKuxypa

93 BHEHU U

96 PemennerpuronoMeTpudyecKuxypa
BHEHU U
PemenneTpuronHoMeTpudecKuxypa

o7 BHEHUM
PemenneTpuronoMeTpuyecKuxypa

o8 BHEHUM

99 PemlennerpuronomeTpuiecKuxypa
BHEHHUI

10 PemleHreTpUroHOMETpUYECKUXYpa

0 BHEHHUI
KontponbsHnas pabora:

10 "TpuroHomMeTprYECKUEe

1 BBIPAKCHHS U 13.03
TPUTOHOMETPUYECKUE ypaBHEHUSA"

10 IlocnenoBaTenbHOCTH, CIIOCOOBI

) 3aJIJaHUs IOCIIE0BATEIBHOCTEM.

Meton MaTeMaTHYeCKOM




HWHAYKIIUN

MOHOTOHHBIE U OIrpaHUYCHHBIC

;0 nocienoBaTensHocTu. Mctopus
aHajM3a OECKOHEYHO MaJIbIX

10

4 ApudmeTrueckasmporpeccus

10

5 I'eomerpuueckasmporpeccus

10 beckoHeuH0yObIBaIOIIAATEOMETPU

6 YeCcKasporpeccus

10 | Cymma GeckoHE4HO YOBIBArOILEH

7 FEOMETPUYECKON ITPOTPECCUU

10 JIvHEeWHBIN U SKCTIOHEHIIUAJIBHBIN
poct. Yucio e. Dopmyna CI0KHBIX

8 MPOILICHTOB

10 JIMHEeNHBIN U SKCIOHEHIIUAILHBIN

9 poct. Hucio e. @opmyna CIOKHBIX
MPOIEHTOB

1 Hcnonp30Banue nmporpeccuu Juist

0 pelieHus peabHbIX 3a7a4
MPUKIIATHOTO XapakTepa
KontponbsHas pabora:

i "TlocnenoBaTrenbHOCTH U 10.04
nporpeccun”

11 HenpepsiBHbie QyHKIIUM U UX

2 CBOICTBa

11 Touka pa3pbiBa. ACHMIITOTHI

3 rpadukoB yHKINH




11 CaoiicTBa hyHKIIUMN HEMPEPHIBHBIX

4 Ha OTpe3Ke

11 CaoticTBa QyHKIIMHA HETPEPHIBHBIX

5 Ha OTpe3Ke

11 Metoa MHTEPBAJIOB IS pEICHUS

6 HEpaBEHCTB

11 Metoa MHTEPBAJIOB IS pEICHUS

7 HEPABEHCTB

11 Meron NHTEPBAOB VISl PEIICHUS

8 HEPaBEHCTB
[IpumeHeHue CBOKCTB

; ! HenpepbIBHBIX QYHKIUN 17151
peleHns 3ana4d

12 IIpuMeHeHne CBOUCTB

0 HEeNpepbIBHBIX QyHKIUN 1715
peleHus 3a1a4

12 [lepBas u BTOpast npoN3BOIHBIE

1 byHKIIUH

12 Onpenenenue,

) reOMETPUYECKUICMBICITIPOU3BOIH
o

12 Omnpenenenue,

3 (bU3UYECKU T CMBICTTTPON3BOTHOM

12 YpaBHEHUE KacaTeIbHON K

4 rpauky QyHKIHH

12 VYpaBHEHUE KacaTeIbHON K

5 rpauky QyHKIHN

12 [Tpou3BogHBIEAIEMEHTAPHBIX(PYHK




197071

12 [IpousBoHbIEdTEMEHTAPHBIX(DYHK !
7 197071
12 [IpousBoHass CyMMBI,
g MPOU3BEACHU S, YACTHOTO U 1
KOMITO3HITUY (PYyHKITUN
12 [TponsBogHas CyMMBbl,
9 MIPOU3BEACHHUS, YACTHOTO U 1
KOMITO3UITUU (PYyHKITUH
13 IIpousBoaHas Cymmel,
0 MIPOU3BEICHUS, YACTHOTO U 1
KOMITO3UITNHY (PyHKIIH I
13 KonTponsHaspaboTa: 1 1
1 "TIponzBoHas"
13 [ToBTOpEeHME, 06001ICHIE,
) cUcTeMaTU3alns 3HAHUI: 1
"YpaBHenus"
13 [NoBTOpenue, 0600IECHNE,
3 CUCTeMaTH3aIs 3HAHUA: 1
"(DyHKHI/II/I"
f HroroBasikoHTpoIbHAsIpaboTa 1 1 21.05
13 21.05
5 HroroBasikoHTpoIbHAsIpaboTa 1 1
13 [ToBTOpEeHue, 06001EeHNE, ]
6 cucTeMaTu3alysI3HaH Ui
OBLIEE KOJIMYECTBO YACOB I1IO 136 10

[NPOTPAMME




11 KUIACC

Ne

~

Temaypoka

KoanuecTBouyacoB

Be
ero

KonTpoJsbHbie
padoThI

IpakTnueckue
padoThbI

Jarausy
YeHHUH

DJIeKTPOHHBIe () poBBIe00pa3oBa
TeJIbHbIE peCypChl

[IpumeHeHune mporu3BOAHOM K
MccieIoBaHno (YHKIIHM HA
MOHOTOHHOCTB U 9KCTPCMYMBI

[IpuMeHeHune Mpon3BOIHON K
UCCIIEIOBAHUIO (PYHKIMH Ha
MOHOTOHHOCTb M KCTPEMYMBI

IIpuMeHeHne Mponu3BOAHON K
HccleIoOBaHU0 (PYHKIIUM Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpumeHeHnune mporu3BOAHOMN K
vccieIoBaHuio (yHKIHA Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHune Mpon3BOIHON K
UCCIIEIOBAHUIO PYHKIMM Ha
MOHOTOHHOCTb M OKCTPEMYMBI

[IpumeHeHune mpou3BOAHOM K
HccleIoBaHuo (PYHKIIUM Ha
MOHOTOHHOCTb U KCTPEMYMBI

Haxoxnerne HanOOIBIIETO U
HaUMEHBIIIET0 3HAYECHU I
HEeTPEepbIBHON (PyHKIIUU HA




OTPE3KE

Haxoxxnenne HanOoIbIIEro 1
HauMEHbILIEr0 3Ha4eHus
HEMpepbIBHON (yHKIIMU HA
OTpe3Ke

Haxoxnenne HanOoOIBIIETO U
HAUMEHBIIEr0 3HAYCHUS
HeNpephIBHOW QYHKIIMH HA
OTpe3Ke

10

Haxoxnerne HanOOIBIIETO U
HAWMEHBIIETO 3HAYECHU S
HEenpepbsIBHON QYyHKIMH HA
OTpe3Ke

11

Haxoxxnenune HanOobIero u
HaUMEHBILIEr0 3HaYeHUs
HETpepbIBHOW (PyHKIIMU HA
OTpe3Ke

12

Haxosxnenre HanOoOIbIIEro U
HaMMEHbIIEr0 3HAYCHHUS
HEeTPePbIBHOW (PyHKIIUU HA
OTpe3Ke

13

[TpumeHeHune mpou3BOAHOM TSt
HaXO0XIACHU Hannquero

PEIICHHM A B IPUKITAAHBIX 3aJa4ax

14

[IpuMeHeHne npon3BOAHOMN IS
HAax0KJIEHU s HaUIy4llIero
pelleHus B MPUKIAJHBIX 3a/1a4ax

15

[IpumeneHnue npou3BOAHOM IS




OTIpENICIICHUSI CKOPOCTH U
YCKOpEHHS TIpoIlecca, 3aJlaHHOTO
dopmyno wim rpaduKoM

[IpumMeHeHnne Npon3BOHON IS
OIIpENIENIEHUs] CKOPOCTH U

16 YCKOpEHHU$ Mpoliecca, 3aJaHHOI0
dopmynoi wiu rpaduKoM

17 KommnozunusdyHkunii

18 Komnosunusgyskumii

19 Komnosunusgyakumii
I'eomerpuueckue oOpasbl

20 YpaBHEHUN Ha KOOPAVMHATHOU
TJIOCKOCTH
I'eomerpuueckue o6pasbl

21 YPaBHEHU Ha KOOPAMHATHOM
MIJIOCKOCTH
KontponbHas pabora:

22 "UccnenoBanue GyHKIUN 7.10
MOMOIIBIO TPOU3BOJHOMN"
IlepBoobpaszHas,

23 OCHOBHOECBOHCTBONEPBOOOPA3HBI
X
[TepBooOpazHbIe AIeMEHTAPHBIX

24 ¢dyuakauii. [IpaBuna HaxoXICHUS
epBOOOPa3HBIX
[TepBooOpazHbie FIeMEHTAPHBIX

25 ¢dyuxkuuii. [IpaBuina HaxoXICHUS

epBOOOpa3HBIX




26

Hurerpan.
I'eomeTpuyeckuiicMbICIMHTETpAIA

27

Brrancienue onpenenéHHOro
uHTerpana no gopmyne HeroroHa-
JleiiOHuna

28

Borunciienue onpeae€éHHoro
uHTerpaia no gopmyne HeroToHa-
JletiOaunIa

29

[IpumeHneHnue uHTErpana ans
HaXO0XKIEHUS TUIOMRALEHA TIOCKAX

Quryp

30

[Ipumenenune uaTerpaia s
HaxOXJIeHUS 00BEMOB
TE€OMETPUYECKUX TN

31

[pumepsipermenuiinuddepennna
JIbHBIXYpPaBHEHUH

32

[pumepsiperenuiinuddepenuna
JBHBIXYPaBHEHU I

33

Marematuueckoe MOJETUPOBaHUE
pEaNTbHBIX MPOLECCOB C MTOMOIIBIO
maddepeHInaTbHBIX YpaBHEHUH

34

KonTponwsnas pabdora:
'"TlepBooOpazHast 1 uHTErpan”

5.11

35

Tpuronomerpuueckue QyHKINH,
WX CBOWCTBA U rpadpuKu

36

Tpuronomerpuueckue GyHKIHNH,
UX CBOMCTBA U rpaduKu

37

Tpuronomerpuueckue GyHKINH,




UX CBOMCTBA U rpaguKu

38

Tpuronomerpuueckue QyHKIUH,
UX CBOMCTBA U rpa(uKu

39

Tpuronomerpuueckue QyHKIINH,
WX CBOWCTBA U TpauKu

40

OT60p KOpHEH
TPUTOHOMETPHYCCKIX YpaBHCHHM
C TIOMOIIFIO TPUTOHOMETPHIECKOM

OKPY)KHOCTH

41

OT60p KOpHE
TPUTOHOMETPUYECKUX YPaBHCHU I
C IOMOIIIBIO TPUTOHOMETPHYECKOI

OKPY)KHOCTH

42

OT60p KOpHEH
TPUTOHOMETPUYECKUX YPABHEHUI
C MOMOIIBIO TPUTOHOMETPUUYECKOI

OKPY>KHOCTH

43

OT160p KOpHEH
TPUTOHOMETPHUYECKIX YpPaBHEHHH
C TMIOMOIIBIO TPUTOHOMETPUUYECKOM

OKPY)KHOCTH

44

PemeHneTpuronoMeTpu4eCKUXHE
PaBEHCTB

45

PeHlCHI/ICTpI/IFOHOMCTpI/I‘-ICCKI/IXHC
PaBCHCTB

46

PerieHneTpUroHOME TP YECKIXHE
pPaBEHCTB

47

PCHICHI/IeTpI/IFOHOMeTpI/I‘IeCKI/IXHC




PaBCHCTB

KonTponbshas pabdora: "T'paduxu
TPUTOHOMETPUUYECKUX (YyHKIIHH.

48 28.11
TpUTOHOMETPUYECKUEHEPABEHCTB
a"
49 OCHOBHBIE METOJIBI PELICHHS
MOKa3aTeNIbHBIX HEPaBEHCTB
50 OCHOBHBIE METO/IBI PELICHHS
MIOKa3aTeNIbHbIX HEPaBEHCTB
51 OCHOBHBIE METO/IbI PELICHUS
MOKA3aTeIbHBIX HEPAaBEHCTB
5 OCHOBHBIE METO/IbI PELICHUS
MOKA3aTeIbHBIX HEPAaBEHCTB
53 OcCHOBHBIE METO/IbI PELICHHS
Jorapu(MUYECKUX HEPaBEHCTB
54 OcCHOBHBIE METO/IbI PELICHHS
JOTapu(MHUIECKIX HEPABEHCTB
55 OCHOBHBIE METO/IbI pEIICHH S
norapy (pPMHUIECKUX HEPABEHCTB
56 OCHOBHBIE METO/IBI pETIICHHS
norapu(pMUIECKUX HEPABEHCTB
57 OCHOBHBIE METOJIBI PETIICHH S
UppalMOHAIBHBIX HEPABCHCTB
sg OCHOBHBIE METO/IBI PELICHHS
UppalMOHAIIBHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PELICHHS
UppalMOHAIIBHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PELICHUS




HppalluOHAIIBHBIX HCPABCHCTB

61

I'paduueckre MeTOabl peLIeHUs
UppalMOHAIIBHBIX YPAaBHEHU

62

I'paduueckre MeTOIbl peLICHUs
UppalMOHAIIbHBIX YPAaBHEHU

63

I'paduueckue meToab! penieHus
MOKa3aTeNbHbIX YpaBHEHUN

64

I'paduueckue meroab! peneHUs
MOKa3aTeIbHbIX HEPABCHCTB

65

I'paduaeckure meTombl pemeHus
norapu(pMUYECKUX ypaBHEHUU

66

I'paduueckre MeTOABI peIICHUS
norapu(pMUYECKUX HEPABEHCTB

67

I'paduueckre MeTOABI pelicHUS
norapu(pMUUECKUX HEPaBEHCTB

68

I'paduueckre MeToABI pelicHUS
MOKa3aTeNbHbIX U
JOTapU(PMHYECKUX ypaBHEHHI

69

I'padudeckre MeTOIBI peIICHHS
MOKA3aTENbHBIX U
norapu(pMUYECKUX ypaBHECHUU

70

I'paduaeckre MeTombl pemeHus
IIOKa3aTCJIIbHbIX U
JOrapu(MUYECKHX HEPABCHCTB

71

I'paduueckre MeTOIbl peLICHUS
MIOKa3aTeNbHBIX U
JOrapu(MUYECKHX HEPABEHCTB

72

KonTponsnas pabdoTa:

23.01




"UppanmoHanbHble,
MoKa3aTelbHbIe U
Jorapu(MHIecKre HepaBeHCTBA"

73

KowmrmnekcHpie yncna.
AunreOpanueckasi 1
TpUTOHOMETpHUYecKas: (JOpMbI
3aITMCH KOMIIJIEKCHOTO 4YHclIa

74

KommnekcHbie uncna.
Anrebpanueckast u
TpUTOHOMETpHUUECKast (POPMBI
3aIMCH KOMITJIEKCHOTO YHClla

75

ApudmeTrueckue onepanuu ¢
KOMIIJIEKCHBIMU Y CIIaMU

76

ApudmeTrrueckue onepanuu ¢
KOMIIJIEKCHBIMH YK CIIaMU

77

N300paskeHre KOMITIIEKCHBIX
YyHrcell Ha KOOPJIMHATHOM
MJIOCKOCTH

78

N3o0paxkeHrne KOMIJIEKCHBIX
Yy cell Ha KOOPJAMHATHOM
TTIOCKOCTH

79

®opmyna Myaspa. Kopuu n-oit
CTENEHH U3 KOMILJIEKCHOTO 4yucia

80

®opmyna Myaspa. KopHu n-oii
CTEIIEHU U3 KOMIUIEKCHOTO 4YHCiIa

81

[IprMeHeHne KOMIIEKCHBIX
qyCell AJIs pelieHUus (PU3NYECKUX
Y TEOMETPUYECKUX 3a/1a4




KonTponbHaspaboTa:

82 | . 9.02
'KomniekcHbIeUrcia

83 HarypanbsHble u menbieuncia

84 HatypanbHble u niensieuncia

25 [IpuMmeHeHnue npu3HaKkoB
JIEJINMOCTH I1€JIBIX Y el
[IpuMeHeHue npru3HAKOB

86 JIEITMMOCTH I1€JIBIX YK Cell
[IpumeHeHmne Npru3HaKoOB

87 nenuMocTH 1enbix gucen: HOJ[ u
HOK
[IpumeHeHne npu3HaKkoB

88 nenumocty 1ensix yucen: HOJ u
HOK
[IpumeHenue npu3HaKkoB

89 JEIIMMOCTH IIENIbIX YMCEII: OCTATKU
10 MOJIYJTIO
[IpumeHeHne npu3HaKoB

90 JECIIMMOCTH 1I€JIbIX YMCEJI; OCTATKU
10 MOJIYJIIO
[IpumeHeHue npu3HaKoB
JEITUMOCTH IIEJIBIX YHCEIL:

o1 anroput™ EBKuaa s pemenus
3a7a4 B IEJIBIX YUcliax

9 KOHTpOJ'IBHaS'I' pabora: "Teopus 7.0
LICIBIX YU CE

93 Cucrema ¥ COBOKYITHOCTD

ypaBHEeHU . PaBHOCHIIBHBIE




CUCTCMBI 1 CUCTCMBI-CIICACTBUA

94

Cucrema 1 COBOKYITHOCTb
ypaBHEeHU . PaBHOCHIIBHBIE
CHCTEMBI ¥ CUCTEMBI-CJIC/ICTBUS

95

OCHOBHBIE METO/IbI PELICHUS
CHUCTEM U COBOKYITHOCTEU
palMOHAJIBHBIX YPAaBHECHUU

96

OCHOBHBIE METO/IbI pEIICHU S
CHUCTEM U COBOKYITHOCTEN
HppalOHANIbHBIX YpaBHEHU I

97

OcHOBHBIE METO/IbI PELICHUS
CUCTEM U COBOKYITHOCTEU
II0Ka3aTEIbHbIX YPaBHECHUN

98

OcHOBHBIE MCTObI pCHICHU A
CHUCTEM U COBOKYITHOCTEU
[IOKa3aTEIbHbIX YPaBHECHUN

99

OCHOBHBIE METObI pELICHUSI
CUCTEM U COBOKYITHOCTEU
Jorapu(pMUUEcKuX ypaBHEHUU

OCHOBHBIEC METOJIBI PEIICHHS
CHUCTEM U COBOKYITHOCTEU
norapu(pMUYECKUX ypaBHEHUN

[IpuMeHeHmne cucTeM K perieHuIo
MaTeMaTUYeCKUX 3a7ay U 3a/1a4
W3 pa3IMYHbIX O0NacTell HAyKu U
peasibHOM KU3HU, UHTEpPIPETALIUS
MOJYYEHHBIX PE3yIbTaTOB

10

HpI/IMCHCHI/IC CHUCTEM K PCHICHUIO




MaTeMaTU4YeCKUX 3a/1a4 U 3a1a4
13 pa3MyYHbIX O0NacTel HayKu U
peanbHON KU3HU, UHTEPIIpETALl A
IIOJIy4EHHBIX PE3yIbTaTOB

IIpuMeHeHne HEpaBEHCTB K
pELICHUI0 MAaTEMATUYECKUX 3a1a4

10 1 3a/1a4 U3 pa3InIHbIX oOnacTen
HAyKd W peajbHOM )KU3HHU,
HMHTEpIpPETALNS OJy4EHHBIX
pe3yIbTaTOB
KonTponbsHas pabora: "Cucremsl

10 | panuoHaIBHBIX, UPPALlMOHATIBHBIX
MOKa3aTeNbHbIX U
JOrapu(MUYECKUX ypaBHEHHH"

10 PannonansHbIeypaBHEHUS C

5 napameTpamMu

10 PannonanbHbIeHEPaBEHCTBA C

6 napameTpamMu

10 PanmmuoHnanbHBIECHCTEMEI C

7 rnapameTpamu

10 HppaunonanbHble ypaBHEHMUS,

8 HEpAaBEHCTBA C IapaMeTpamMu

10 HppanroHanbHbIECUCTEMBI C

9 rapaMeTpamu

11 [ToxazarenbHble ypaBHEHU S,

0 HEpAaBEHCTBA C IapaMeTpamMu

11 Iloka3zaTenbHBIECUCTEMBI C

1 rnapameTpamu




11 Jlorapudmuueckrue ypaBHEHUS,

2 HEPABEHCTBA C MapaMeTpaMu

11 Jlorapr(hMHUYECKHECHCTEMBI C

3 rapameTpamu

11 TpuronoMerpruueckreypaBHEHU

4 C mapaMeTpamu

11 TpUroHOMETPUYECKMEHEPABEHCTB

5 a c mapameTpamu

11 TpUTOHOMETPUYECKUECUCTEMBI C

6 napameTpamu
[TocTpoeHnue u uccienoBaHue

11 MaTeMaTUUYECKUX MOJENIEN

7 peaNbHBIX CUTYALINH C TOMOUIBIO
YPaBHEHHM ¢ TapaMeTpamMu
[TocTpoenue u uccienoBanue
MaTeMaTUYECKUX MOJENEN

él peaNbHBIX CUTYALUH C TOMOUIBIO
CUCTEM YpaBHEHHII C
rapameTpamu
[TocTpoenue u uccienoBaHue

1 MaTeMaTUYECKUX MOJENEN
peaNbHBIX CUTYallU#l C ITOMOIIBIO
CUCTEM ypaBHEHUI C
rapameTpamu

12 KonTponwsHas padora: "3amauun ¢ 24.0

0 napamerpamu" '

12 [ToBTOpEeHME, 0600IICHIE,

1 cUcTeMaTU3alus 3HAHU:




"YpaBHenus"

[ToBTOpenue, 0600IIECHNE,

12 cHUCTeMaTU3aIus 3HAHUH:
"YpaBHeHus"

[ToBTOpEeHME, 06001ICHNE,

12 cHCTeMaTH3aIys 3HAHU M :

3 "YpaBHEHUS.
CucrembrypaBHEeHUN"

12 [ToBTOpenue, 0600IIECHNE,

4 cUCTeEMaTH3alsa 3HaHU
"Hepasenctna"

12 [ToBTOpEeHue, 06001mEeHNE,
cHCTeMaTH3aIys 3HAHU M :

> "Hepasencrsa"

12 [NoBTOpenue, 0600IIECHNE,

6 cHUCTeMaTU3aIis 3HAHUM:
"HepaBencrBa"

12 [loBTOpenue, 0600IIECHNE,
cUCTeEMaTH3alsa 3HaHU
'"TlponsBonHas u e€ npumeHeHue"

12 [ToBTOpEenue, 06001ICHNE,
cucTeMaTH3alys 3HaHU M :
'"TIponsBonHas u e€ npumeHeHue"

12 [loBTOpenue, 0600IIECHNE,
cHUCTeMaTH3aIus 3HAHUM:
"TIlponsBoaHas u €€ npumeHeHue"

13 [ToBTOpEeHME, 0600IICHIE,

0 CHCTEMAaTH3allus 3HAHUI




"UnTerpan u ero npuMeHexnue"
13 [ToBTOpenue, 0600IIECHNE,
| CHCTEMAaTH3allUs 3HAHUM 1
"Oyakun"
13 [ToBTOpEeHME, 06001ICHNE,
) cUCTEeMaTH3allus 3HaHU M ; 1
"Oynukun"
13 [MoBTOpenue, 0600IIECHNE,
3 cucTeMaTu3ays 3HaHUM: 1
"OyHkuun"
13
4 HroroBasikoHTpobHasipaboTa 1 1
13
5 HroroBasikoHTpobHasipaboTa 1 1
13 [ToBTOpEeHME, 06001ICHIE, !
6 CcHUCTeMaTH3aIlUA3HAHU I
OBILEE KOJIMYECTBO YACOB IIO 136 10

[NPOTPAMME







IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIBHON ITPOT'PAMMBbBI

10 KJIACC

Koanposepsiemoropesyabsrara

IIpoBepsiemMmble npeAMeTHbIE Pe3yJabTaThl 0CBOEHUSA
OCHOBHO# 00pa30BaTeJIbHOM NMPOrpaMMbl Cpe/IHEro
001ero oopazoBanust

Yucna 1 BEIYUCICHUS

1.1

OmnepupoBatb MOHATUSMHU: panroHaIbHOe "
NeWCTBUTENBHOE YHUCIO, OOBIKHOBEHHAass M JAeCATUYHAs
Jpo0b, MPOIEHTHI

1.2

BeimonuaTe apugmeTHiecKue orepanuu c
palMOHATBHBIMY U IEHCTBUTEIbHBIMU YA CIIAMA

1.3

BeinmonHATe OpUOMMKEHHBIE BBIYMCICHUS, HCIOIb3YS
IIpaBUJa OKPYITICHUs, JenaTb I[PUKUIKY U  OLIEHKY
pe3ysbTaTa BHIYMCICHUN

1.4

OnepupoBaTh MOHITUSAMU: CTEIEHD C LIEJIBIM ITOKa3aTeNIeM,
cTaHaapTHas Qopma 3amucH JAEWCTBUTENIBHOTO YHCTa,
KOPEHb HATYpAJIbHOM CTEIECHU; HCIOJIb30BaTh
MOAXOAINYI0 GOpMyY 3alHUCH NEHCTBUTEIBHBIX YUCENT IS
pEeLICHUS IPAKTUUECKUX 3a1a4 U IPEACTaBICHUS TaHHBIX

L.5

OnepupoBaTh MOHATHSAMU: CHHYC, KOCMHYC M TaHICHC
IIPOM3BOJILHOTO yria; UCIIOIB30BATh 3aIUCh
IIPOU3BOJILHOTO yria gepes oOpaTHbIe
TPUTOHOMETpUUECKUE (DyHKITNU

YpaBHEHUA U HEPABEHCTBA

2.1

OnepupoBaTb  MOHSTUSIMU:  TOXKIECTBO, YpaBHEHHUE,
HEPaBEHCTBO, LIE€JI0€, PAlUOHAIBHOE, HPPALMOHAIBHOE
ypaBHEHHE, HEPaBEHCTBO, TPUTOHOMETPHUECKOE
ypaBHEHUE

2.2

BeinonssaTe npeoOpa3oBaHusi  TPUTOHOMETPUUECKHX
BBIPKEHUU U peliaTh TPUTOHOMETPUUECKIE YPAaBHEHUS

2.3

BeinmonHATe mpeoOpa3oBaHMS LEBIX, PAlMOHAIBHBIX H
UPPALMOHAIBHBIX BBIPAKEHUM U PELIATh OCHOBHBIC THUIIBI
LEIIbIX, PAllMOHAIBHBIX U UPPALMOHAIBHBIX YPABHCHUU U
HEPaBEHCTB

24

[IpuMeHATE ypaBHEHHs M HEPAaBEHCTBA MJIA PEILCHUS
MaTeMaTHUYeCKUX 3a/a4 M 3a7ad U3 pa3InyHbIX oOsacTel
HayKd U pealbHOU KU3HU




2.5

MopenupoBaTh peajgbHble CUTYallMM Ha SI3bIKE aiareOphl,
COCTaBJISITh BBIPAKEHUS, YPAaBHEHHS, HEPABEHCTBA IO
YCIOBUIO 3aJauM, UCCIEAOBATh MOCTPOECHHBIE MOJEIHU C
M CII0JIb30BAHMEM arapara aireopsl

DyHKIUU U TpadUKH

3.1

OnepupoBaTh MOHATHSAMH: (GYHKIUS, CIIOCOOBI 3aJaHUS
GyHKIIMH, 00JIaCTh OMpPENeICHUS] U MHOXKECTBO 3HAYCHUM
byakmn, rpaguk GyHKIUHA, B3AUMHO 00paTHbIC (DYyHKITNH

32

OnepupoBaTh MOHSATHSMHU: YETHOCTH U HEYETHOCTH
byHKUIMH, HYTH (yHKIIUH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA

33

UcnonezoBate  rpaduxu  QyHKUMH 408 pelIeHUs
YpaBHEHUHU

34

Ctpoute W uuTarh TpaduKd JIMHEHHOH (QyHKUIMH,
KBQJIpaTHYHOW (PYHKIIMHU, CTENEHHOH (QYHKUUU C IIEIBIM
IOKa3aTeseM

3.5

Hcnonp3oBath rpaduku  GyHKOUNA UIsI  MCCIEAOBAHUS
MPOILIECCOB W 3aBHCHMOCTEH TMpU peIieHUH 3a1ad U3
OpYyruX y4eOHBIX TMPEIMETOB M PEalbHOM  KHU3HH,
BBIpaXaTh GOPMyJaMU 3aBUCHMOCTH MEKIY BETUYHMHAMU

HauanamaremaTtndeckoroanaimnsa

4.1

OnepupoBaTh MOHSTUSIMU: MOCJICIOBATEIbHOCTD,
apudmeTrveckasl ¥ TeOMETpUUECKasi TPOTPECCHHU

4.2

OnepupoBaTb HOHATUAMH: OECKOHEUHO  YOBIBAIOLIAS
reoMeTpuyeckass  Iporpeccus, CyMMa  OECKOHEYHO
yOBIBAIOIIEW T€OMETPUUECKON Mporpeccun

4.3

3a1aBaThIIOCIIC0BATEILHOCTH PA3TMIHBIMU CITOCO0AMU

4.4

Hcronp3oBaTe  CBOMCTBA  MOCIEIOBATEIILHOCTEH W
MPOrPECCUI JUIsl PELICHUs PEANBbHBIX 3a/ad MPUKIAJHOTO
Xapakrepa

MHuoxecTBa 1 JJoruKa

5.1

OHepI/IpOBaTB MNOHATUAMU: MHOXCCTBO, OICpalluu Hal
MHOXECTBAMH

5.2

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Uit
ONMCaHUs PEAIbHBIX IIPOLIECCOB U SBJICHUM, IIPU PELICHUU
3aJa4 U3 APYrux y4eOHbIX IPEeIMETOB

5.3

OnepupoBaTb  TMOHSTUSIMU:  OINpeEAeNieHue, Teopema,
CJIEAICTBHE, J10Ka3aTEILCTBO

11 KJTIACC




Konnposepsiemoropesyabrara

IIpoBepsieMble MpeIMe THBIE Pe3yJIbTATHI OCBOEHUS
OCHOBHOIi 00pa3oBaTe JIbHOI MPOrpaMMbl CpeIHEro
o0uero odpasoBanust

Yucna ¥ BBIYMCIIEHU S

1.1

OnepupoBaTb HOHSATHSIMH: HATypaJbHOE, LIEJIOE YHCIIO;
UCIIONIb30BAaTh MPU3HAKK  JIEIMMOCTH  LIEJIBIX  YHCEl,
pa3NoKEHNe Yncia Ha NMPOCThle MHOXKUTENM IS PELICHUS
3a1a4

1.2

OnepupoBaTh MOHSTHEM: CTENEHb C palHUOHAIbHBIM
noKa3arejieM

1.3

OnepupoBaTh MOHATUAMU: JorapudM yucia, AECATUYHBIE
U HaTypaJibHbIE JIOTapu (MBI

VYpaBHEHUS U HEPABEHCTBA

2.1

[lpuMeHsTH CcBOMCTBa CTENEHW /s IpeoOpa3oBaHUs
BBIPQXKCHUM, OIEPUPOBATH IOHATHUSAMU: I10KA3aTEJIBHOE
YpaBHEHHE M HEPABEHCTBO; pEIIATb OCHOBHBIE THIIBI
I10Ka3aTCJIbHBIX ypaBHCHHI;'I N HCPABCHCTB

2.2

BeimonHATe mpeoOpa3oBaHUsl BBIPAKEHHUH, COJEpIKAIX
Jorapu(Mbl; OTIEPUPOBATH MOHATHSIMHU: JIOTapU(MUIECKOE
YPaBHCHUC W HCPABCHCTBO, PCIIATL OCHOBHBLIC THIIbI
Jorapu(MUUECKUX YpaBHEHUN U HEPABEHCTB

23

HaxonuTh pemeHuss OpPOCTEUIIIMX TPUTOHOMETPHUYECKUX
HEPABEHCTB

24

OnepupoBaTh NOHATUAMU: CUCTEMA JIUHEWHBIX YPABHECHUI
U €€ peueHue; HCIOJIb30BaTh CHUCTEMY JIMHEMHBIX
YPaBHEHUM I PELICHUS NIPAKTUYECKUX 3a1a4

2.5

Haxonuts peleHus IPOCTEUIIMX CUCTEM u
COBOKYITHOCTEH palMOHAIIBHBIX YPABHEHUN U HEPABEHCTB

2.6

MonenupoBaTh pealbHble CHUTYallUd Ha S3bIKE aiareOpsl,
COCTaBJIATh BBIPAKEHUs, YPABHEHHUs, HEPAaBEHCTBA U
CHUCTEMBI 10 YCIOBHIO 3a/1a4M, UCCIIEN0BATh IOCTPOCHHBIE
MOJIEIIU C UCIIOJIB30BAaHUEM allllapara anreopsl

OyHKIUHU U TpapUKU

3.1

OnepupoBaTb NOHATHSAMH: IepuoAnyYeckas  (QyHKUIHS,
MPOMEKYTKH MOHOTOHHOCTH (DyHKIIMHU, TOUKH DKCTpEMymMa
byHkiuu, HanboIbllee ¥ HAaUMEHbIIee 3HaYeHHs (PyHKINU
Ha TIPOMEXYTKE; HWCIOJB30BaTh WX U HCCICIOBAHHS

byHKIMH, 3a1aHHON TpaduKoM

32

OnepupoBaTb MOHATUAMU: TIpadUKM  NOKa3aTeIbHOM,
JOrapu(MUUECKOl M  TPUTOHOMETPHYECKUX (DyHKIIUI;
u300pakaTb MX Ha KOOPAMHATHOM IUIOCKOCTH U
MCIIOJIb30BATH JIUISl PELICHHS YpaBHEHU 1 HEPABEHCTB




33

N3o0paxkaTh Ha KOOPAMHATHOW TIJIOCKOCTH TpaduKu
JUHEWHBIX YpaBHEHHMH W MCIIOJIb30BaTh WX JUIS PELICHUS
CHUCTEMBI JINHEWHBIX YPABHEHU

34

HcnonbzoBath rpaduku  (QyHKIUNA Ui MCCIEIOBaHMS
MpOLIECCOB M  3aBUCHUMOCTEHl M3 Jpyrux Yy4eOHBIX
JTUCIUTLIINH

HauvanmamaTemaTnueckoroananmsa

4.1

OnepupoBaTb  IMOHATUSAMU:  HENpepblBHAs  (QyHKIUS,
NpOU3BOAHAS (DyHKIIMHU; UCIIOIB30BATH TECOMETPUUCCKUN U
du3nYeckuii CMbICT POU3BOAHOM IS pelieHus 3a1a4

4.2

HaxomuTe  mpow3BOmHBIE  ANEMEHTApHBIX  (yHKIIUH,
BBIYMCIIATE  NPOM3BOJHBIE  CyMMBI,  IIPOU3BEICHMS,
YaCTHOTO (pyHKIIHI

43

Hcrnonb30BaTh NMPOU3BOJIHYIO I MCCIEI0BaHUSA (DyHKIUN
Ha MOHOTOHHOCTb M JKCTPEMYMBI, IPUMEHSATH PE3yJAbTaThl
MCCIICZIOBAaHUSA K TOCTPOCHUIO TPauKOB

4.4

Hcnonn3oBaTh IMpOU3BOAHYIO JJIA HaxXO0XICHU A
HaWJIydlero peuicHus B TMPUKIAIHBIX, B TOM YHCIC
COIIMAJIBHO-3KOHOMHUYCCKHN X, 3aJadax

4.5

OmnepupoBaTh MOHATHSAMH: TEPBOOOpa3Has W HHTETpa,
MOHMMAaTh TEOMETpPUYECKUH U  (U3MYECKUH  CMBICI

WHTerpaia

4.6

Haxomute nmepBooOpa3Hble 3JIEMEHTApHBIX  (yHKUIHIA,
BBIYMCIIATH HHTETpan 1o gopmyne HbroToHa — JleiiOHua

4.7

Pemats MNPUKIAAHBIC 3aJa4d, B TOM YHCJIC COLHAIIBHO-
9KOHOMHYECCKOIo H (bI/ISI/I‘-IeCKOI‘O Xapaxkrepa, CpeaAcCTBaMu
MaTEMATHYCCKOI0 aHaJln3a




IMPOBEPAEMBIE QJIEMEHTBI COJAEPKAHUSA

10 KITACC
Kox  IlpoBepsieMbliidjieMeHTCOdE PKAHUS
1 Uucna 1 BEIYMCIEHUS
Pannonaneneie  uymcma. OOBIKHOBEHHBIE H  JECATHYHBIE JpoOW, TIPOIICHTHI,
11 OecKOHEeYHbIE NTepUOoANYEcKUe Ipodu. AprdmeTnyecKkue orepaluy ¢ paluoHaIbHbIMU
' yucaaMu, TpeoOpa3oBaHMs YUCIOBBIX BhIpakeHUH. [I[puMeHerune qpo0eit 1 mporeHTOB
JUISL pelICHUsI TPUKIAIHBIX 33]1a4 U3 Pa3jInUHbIX OTPACIEH 3HAHUN U PEAIbHON )KU3HHU
JeiicTBuTenbHbIe uncia. PanimonanbHble U HppalioOHaIbHbIE ynuciaa. ApupMETHUYECKH €
1.2 | omepauun C  JCUCTBUTENBHBIMU  yHCHaMU.  [IpuOIn>kEHHbBIEBBIYMCIICHNUS,
IIPaBUJIAOKPYIVICHU S, TPUKUAKA U OLICHKAPE3yIbTaTaBbIYMCICHU N
Crenens ¢ nenbiM nokazareneM. CtannaptHas GopMa 3arnucu JeiCTBUTEIBHOIO UM ClIa.
1.3 Hcnonb3oBaHue moaxojsied (GopMbl 3alUCH JEHCTBUTEIbHBIX UMCEN AJIS pelleHUs
MPAKTUYECKUX 3a/1a4 U IPEACTABICHUS JaHHBIX
L4 ApudmeTndeckuii KOpeHb HaATypallbHOW cTerneHu. [leficTBus ¢ apu@MeTHYECKUMU
' KOpPHSIMU HaTypaJbHOW CTENEHU
15 CuHyc, KOCMHYC M TaHICHC YHCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
ApPKTaHTEHC YKMCIIOBOTO apryMEHTa
2 VYpaBHEHUS U HEPABEHCTBA
2.1 ToxecTBa U TOXAECTBEHHBIETIPEOOPA30BaHUS
29 [IpeobpazoBaHre TPUTOHOMETPUUYECKUX BhIpakeHHH. OCHOBHBIC TPUTOHOMETPHUUYECKUE
' opmyITBI
)3 VYpaBHeHue, KOpeHb  ypaBHEHUsA.  HepaBeHCTBO,  pelleHHME  HEPABEHCTBA.
' MeTouHTEPBAIOB
2.4 | Pewenue nenbix U IpoOHO-pallMOHAIBHBIX YPABHEHU N U HEPABEHCTB
2.5 Pemenne nppannOHAIBHBIX YPAaBHEHH U HEPABEHCTB
2.6 PemeHneTpuroHoMeTprIeCcKuXypaBHEHU I
27 [IpuMeHeHNe ypaBHEHHI M HEPABEHCTB K PEIICHUIO MATEMAaTHYECKUX 3a7a4d U 33134 U3
. pa3nUuHbIX 00JIacTell HayKH U peasibHOM KU3HU
3 OyHKINU U TpapUKU
31 DyHKIUA, CrocoObI 3aIaHus (dbyHKIIUH. I'paduk (GyHKINH.
. BsaumHo006paTHbIEQYHKITMN
) OOGmactp ompeneneHUss W MHOXECTBO 3HadeHwi ¢Qynkuuu. Hymm QyHxunm.
' [IpomexyTku 3HAKONOCTOSHCTBA. YETHBIE U HEUETHBIE (DyHKIITUU
33 CrenenHas QyHKIUS ¢ HATypaJIbHBIM U IIENBIM ToKa3areneM. E€ cBoiicTBa u rpaduk.

CaoiicTBa 1 rpadMK KOPHS n-OM CTETIEHH




3.4 Tpuronomerpuyeckass OKpPY)KHOCTb, OIpEAEJICHUE TPUTOHOMETPUUECKUX (GyHKIUM
' YHCIIOBOTO apTyMEHTA
4 Havanamarematnueckoroanaimsa
41 [locnenoBaTenbHOCTH, CMOCOOBI  3aJaHUs  TOCTEAOBaTENbHOCTEH. MOHOTOHHBIE
' MOCJICIOBATEIbHOCTH
Apudmerrdeckass HW  TEOMETpPHUYECKas TMPOrpeccHu. beckoHeUuHO  yOBIBArOIIAS
4o | TEOMETpHUECKas MpOIpeccHs. Cymma OeCKOHEYHO YOBIBAIOIEH TEOMETPHYECKOM
nporpeccuu. PopMyna CIOXKHBIX HPOLUEHTOB. lcrmoib30BaHWE MPOrPEcCUH JUIs
peleHUs pealIbHBIX 3aj[a4 MPUKIAHOTO XapaKTepa
5 MHosxecTBa U JIOTHKa
MHoxecTBO, omepanuu HaJa MHoxecTBamH. Jlmarpammbel Oiinepa — Benna.
5.1 [IpyuMeHeHne TEOpPETUKO-MHOKECTBEHHOIO ammapara JUisi ONUCAHUs PEabHBIX
MIPOIIECCOB U SBJICHUM, TIPH PEUICHUH 33724 U3 JPYrUX y4eOHBIX MPEAMETOB
5.2 OnpeneneHue, Teopema, CIeICTBUE, JOKA3ATEIBCTBO
11 KITACC
Kon IIpoBepsieMbliidaeMeHTCO/IE PAKAHUSA
1 Yucna v BEIYUCIICHUS
1.1 Hatypanbsubie u nensie yncina. [[pu3Haku 1eIMMOCTH LENbIX YU CEeI
1.2 Crenenb ¢ palimoOHaIbHBIM MTOKa3arenaeM. CBOWCTBA CTEIIEHU
1.3 Jlorapudm uncna. JlecaTHaHbIe M HaTypaJIbHBIE JTOTapH (MBI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 [TpeoOpazoBaHMEBBIPAKEHU N, COEPKALIXIOTAPU (MBI
2.2 [IpeobpazoBaHue BEIPAKEHU, COACPKANMX CTENIEHU C PAIlMOHAIBHBIM MTOKa3aTeIeM
23 [IprMepBITPUTOHOMETPUYECKMXHEPABEHCTB
24 [TokazarenbHbICypaBHEHUSI Y HEPABEHCTBA
2.5 JlorapudmudeckueypaBHEHHUST U HEPABEHCTBA
26 CucreMbl TUHEHHBIX YpaBHeHHUH. PelleHre mpuKIagHbIX 33724 C TOMOIIBIO CHCTEMBI
' JIMHENHBIX YPaBHEHHH
2.7 CucTeMbl 1 COBOKYITHOCTH PAIlMOHAIBHBIX YPABHEHU W U HEPABEHCTB
)3 [lpumeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PEHICHUI0 MaTEeMaTUUYECKUX 3aad
' W 3aj1a4 U3 pa3InyHbIX 00JacTell HayKu U peaJbHOM JKU3HU
3 OyHKIMU U rpaduKu
Oynkiusa. [lepuogumyeckue ¢yHkiuu. [IpomMexyTkn MOHOTOHHOCTH —(DYHKIIMH.
3.1 MakcuMyMbl W MHHUMYMBI (QyHKIUH. HanOoiblliee W HaWMEHbICE 3HAYCHUE
(GyHKIMHY Ha TPOMEKYTKE
3.2 Tpuronomerpuueckre (yHKIIMH, UX CBOWCTBA U TpaduKu
33 [TokazarenbHast u orapupmMudeckast GyHKIUU, UX CBOHCTBA U TpaduKu




34 Hcnonp3oBanue rpadukoB GyHKIHH I pelieHUs] YpaBHCHUN U TMHEHHBIX CHCTEM
Hcnonp3oBanue rpadukoB GyHKIIMI 17151 KCCIICIOBAHUS IIPOIIECCOB M 3aBUCUMOCTEH,

35 KOTOpbI€ BO3HHMKAIOT IpU pEIIeHUH 3a1ad U3 JPYruX Yy4eOHBIX MpPEAMETOB U
peanbHOU )KU3HU

4 HauanamaremaTuueckoroanaiusa

4.1 HenpepriBHbIe QyHKITMH. MeTox MHTEPBAJIOB /ISl PEIICHUST HEPAaBEHCTB

4.2 [MpousBonHas gynkuuu. ['eomerpuuecknii 1 GU3MUECKUIA CMBICI TPOU3BOJHON

43 [IpousBogHbIe dneMEHTApHBIX GyHKIUNA. DOpMyNbl HAXOXKIACHUS ITPOM3BOIHON

' CYMMBI, TIPOM3BEICHUS U YAaCTHOTO (DyHKITHI
[lpumeHeHre NpPOU3BOJHOM K HCCIENOBaHHUIO (QYHKIWH HAa MOHOTOHHOCTb M

4.4 SKCTPEMYMBI. HaxoxneHunenan00bIero u
HaWMEHbIIEr03HaYeH USIPYHKITUNHAOTPE3KE
[IpuMeHeHre MPOU3BOIHON AJI1 HAXOKIACHUS HAWJIY4YILEro PelieHUs B MPUKIATHBIX

4.5 3amavax, IS OMpEeNeleHUs CKOPOCTH TIpolecca, 3aJaHHOro GOpMysIol uWiu
rpaduxom

4.6 [lepBooOpasznas. TabnumanepBooOpa3HbIX

47 WuTerpan, ero reomeTpuueckuii U (PU3MYECKUil CMBIC. Brluncienne nHTErpaia mo

dopmyne Herotona — JleiiOHuna




IMPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOMN
IMMPOT'PAMMBI CPEJTHEI'O OBIIIETO OBPA3OBAHUS

Koanposepsiemororpe0oBanmust

IIpoBepsiemble TpeOOBaHNS K MpeIMe THBIM
pe3yJibTaTaM O0CBOEHHUsI OCHOBHOM 00pa3oBaTeIbHOM
NporpaMMbl cpejHero o01ero oopa3oBaHus

Branenne MeTomamMu  JI0OKa3aTENbCTB,  AITOPUTMAMH
pelieHusl 3a1a4; yMeHue (GOpMyIHpoOBaTh U ONMEPUPOBATH
MOHATUSMU: ONIpeIeTICHUE, aKCMOMa, TEOpeMa, CIIE/ICTBHE,
CBOfICTBO, MMpU3HaK, AJ0Ka3aTCIbCTBO, PaBHOCUJIbHBIC
(GOpMYITUPOBKY; MPUMEHSATh UX; YMEHHE (GOPMYITHPOBATH
o0paTHOE U MPOTUBOIOIOKHOE YTBEPKICHUE, TPUBOAUTH
IIPUMEPEI U KOHTPIPUMEPBI, HCIOJIB30BATH METOL
MaTeMaTHYECKOH WHIYKIMH; TPOBOJIUTH IOKAa3aTeIbHbIC
pacCykIeHHs ~TpU  pCEIICHHHM  3a]ad, OICHUBATh
JIOTMYECKYI0  MPaBWJIBHOCTh  PACCYKACHHI; yMEHUE
OIepupoBaTh IMOHATHUAMHU. MHOXKCECTBO, ITOJIMHOXKCECTBO,
omepanuu HaJ MHOXECTBAMH; YMEHHE HCIOIb30BaTh
TEOPETUKO-MHOKECTBEHHBI  ammapar JUisl  ONUCaHUS
PCAIBHBIX MMPOLECCCOB U SIBJICHUU U IIpu pCUICHUU 3a/1a4, B
TOM 4YHCIIE W3 JPYIrdX Y4eOHBIX MPEIMETOB; YMCHHE
OTIepUpPOBaATh MOHATUSAMU: Tpad, CBS3HBIA Tpad, IepeBo,
UK, Tpad Ha IIOCKOCTH; YMEHUE 3a/1aBaTh U ONKCHIBATH
rpadpl pa3TMYHBIMU CIOCO0AaMHU; HCIIOJIB30BaTh Tpadbl

IIpyu pCHICHUH 3a1a4

YMeHHnE OIICpUPOBATH MOHATHUAMU. HATypaJJlbHOC 4YHUCIIO,
[eJIOE YKCIIO, CTENEHb C IIeNIbIM IOKa3aTeieM, KOPCHb
HaTypaJIBHOI\/JI CTCIICHU, CTCIICHb C paluOHaAJIbHBIM
MoKa3aresieM, CTeleHb ¢ JACHCTBUTEIBHBIM MOKa3aTelieM,
jgorapudM  YmWclla, CUHYC, KOCHHYC W  TaHTEHC
IPOU3BOJIBHOI'O qucia, OCTaToOK 10 MOAYJIHo,
pallMOHAbHOE  YHUCIO,  UPPAMOHAIBHOE  YHUCIIO,
MHOJKECTBA  HATYpaJbHBIX, IENbIX, pAIHOHAIBHBIX,

JIENCTBUTEIBHBIX YU CCJI; YMCHHUC UCIIOJB30BATh MPU3HAKA




JIEIIMMOCTH, HauMEHBIIN A oomit NEJIUTEN, U
HauMeHblllee oOIiee KpaTHoe, anroputMm EBxmmaa mnpu
pelleHuH  3aJa4;  3HAaKOMCTBO € Pa3IU4YHBIMU
MO3ULIMOHHBIMA ~ CUCTEMaMHM  CYMCIICHHUS;  YMEHHE
BBITIOJIHATh BBIYUCICHHE 3HAYEHUN W MpeoOpa3oBaHUs
BBIDAXCHUM €O  CTENEHsSMH W Jiorapudmamu,
npeodpa3oBaHusl JAPOOHO-PALlMOHAIBHBIX BbIPAXKEHUIH;
yYMEHHUE OINEpPUPOBATh MOHATHSAMU: IOCJIEI0BATEIBHOCTD,
apudmeTrueckas Iporpeccus, reomMeTpudecKas
nporpeccusi, OECKOHEYHO YOBIBAOIIASI TeOMETpHUYecKas
Mporpeccusi; yMEHHE 3aJaBaTh IMOCIEI0BATEIbHOCTH, B
TOM YHCJI€ C MOMOIIBIO PEKYPPEHTHBIX (OpMyI; yMeHUe
ONEPUPOBATh  TMOHATHSAMH:  KOMIUIEKCHOE  YHCIIO,
CONpPsKEHHBIE KOMIUIEKCHBIE YKCiia, MOAYJIb U apryMEHT
KOMILJIEKCHOTO 4Hucia, (opma 3amuMcd KOMILIEKCHBIX
yucen  (reOMEeTpUYecKas,  TPUTOHOMETpUYEcCKas U
anreOpandeckas); yMeTb IPOU3BOAMTH apudMeTHyecKkue
NEUCTBUA C KOMIUIEKCHBIMM  YHCJIAMH; TPUBOAUTD
OpUMEpbl  MCIOJb30BAaHUS  KOMIUIEKCHBIX  YHCEl;
ONEepUpoOBaTh MHOHATHSAMM: MaTpuma 2xX2 wu  3x3,
ONpEeNeNuTeNb  MaTPULbl, TCOMETPUYECKUNH  CMBICI

OIIPCACIINTECIIA

YMeHne onepupoBaTh IOHATHSAMH: PalMOHAJIBHBIE,
UPpalMOHAJIbHBIE, IIOKa3aTEIIbHBIE, CTCIICHHBIE,
jgorapugMUUecKue, TPUTOHOMETPUUECKUE YpPaBHEHUS H
HEpPAaBEHCTBA, HX CHUCTEMBI; YMEHHE OIIEpUPOBATH
MOHATUSMU: TOKIECTBO, TOKJIECTBEHHOE
npeoOpa3oBaHMe, ypaBHEHHE, HEPABEHCTBO, CHCTEMa
YPaBHCHUNM M HEPABEHCTB, PABHOCUIIBHOCTb YPABHEHMH,
HEPAaBEHCTB M CHUCTEM; YMEHHE penaTh YpaBHEHWS,
HEPABEHCTBA W CHUCTEMBI C IIOMOIIBIO Pa3IUYHBIX
NpUEMOB; PEIIATh YPABHEHHUS, HEPABEHCTBA U CUCTEMBI C
[apaMeTpoM; IPUMEHATh YPABHEHMS, HEPABEHCTBA, HX
CHUCTEMBI JJIsl PEIICHUs] MAaTEMAaTUYECKUX 3a7a4d U 3aJa4 U3

pa3IUYHBIX 00JaCTel HAYKH U PealbHOM JKU3HU

YMeHue onepupoBaTh MOHSTUSIMU: (PYHKIUS, YETHOCTDH




(GyHKIMY, NEpUOJUYHOCTh (DYHKIHH, OrpPaHUYEHHOCTb
(yHKIIMH, MOHOTOHHOCTb (D)yHKIMH, SKCTpeMyM (PyHKIHH,
HaumOosplllee W HauMEHbllee 3HaueHus QyHKIUH Ha
MPOMEXYTKE,  HETMpepbIBHAA  (yHKIUS, ACHMIITOTHI
rpaguka (QyHKUMM, TepBas W BTOpas MPOU3BOAHAs
(GyHKIIMM, TEOMETPUYECKUH U (U3UYECKHl  CMBICH
IPOU3BOHOM, TEPBOOOpa3Has, ONPeNeIEHHBIN HHTErPa;
YMEHHE HaXOIUTh aCUMIITOTHI Tpaduka GyHKIIMN; YMEHUE
BBIUMCIATh  MPOM3BOAHBIE  CYMMBI, IPOM3BEICHUS,
YaCTHOTO W KOMITO3UIIMK (YHKIIMH, HAXOAUTh ypaBHEHUE
KacaTelnbHOW K Tpaduky (QyHKIIMH; YMEHHE HaXOJIUTh
IPOU3BOJHBIE  DJEMEHTAapHbIX  (QYHKUMH;  yMeHHe
UCIONIB30BaTh ~ NPOU3BOAHYIO Ui HCCIEIOBaHUS
(GyHKUMM, HaxoOuTh HauOOJBIME U HaUMEHbIME
3Ha4eHUs] (DyHKUUH; CTPOUTH TpaUKd MHOTOYJICHOB C
WCIOJIb30BAaHUEM armmapaTa MaTeMaTHYecKOro aHalu3a;
IPUMEHSATH MPOU3BOIHYIO JUISI HAXOKACHUS HAWITYUILEro
pelieHuss B IPUKIAAHBIX, B TOM YHCJIE COLHUAIbHO-
SKOHOMMYECKMX M  (U3MYECKUX 3aJayaX; HaxOIUTh
naom@aIM M o0bEMBI (UIYp € TOMOIIBIO HMHTErpaa;
MPUBOAUTH TPUMEPHI MATEMAaTHIECKOTO MOICIMPOBAHMS C

noMoupio 1uddepeHInanbHbIX YpaBHEHUN

YMmeHue omnepupoBaTh MNOHSATUSIMU: Tpaduk GyHKIUH,
oOpatHast (QyHKIUS, KOMMIO3UIUA (GyHKIUM, JTUHEHHAas
GyHKIMS,  KBajpaTHuHas  (QyHKUMS,  palMOHAJbHAs
GyHKIMS, cTeneHHas (YHKOHS, TPUTOHOMETPHYECKHE
¢byHKIIMKM, oOOpaTHBIE TPUTOHOMETpUUECKUE (YHKIIUH,
MoKa3aTeNnbHas W Jiorapupmuyeckass (GyHKIHH; yMEHHE
CTpOUTH TpauKH WU3YyYEHHBIX (QYHKIUH, BBIIOIHATH
npeobpazoBaHus TpaduKoB  (PyHKIHH, WCIOIB30BAThH
rpaduKu JUTsL M3y4eHUS TPOIECCOB U 3aBUCHUMOCTEH, MpU
pelieHUN 33/1a4 U3 JPYruX Y4eOHBIX MPEIMETOB M 3a/1ad
W3 pealbHOM KHU3HU; BBIpaXKaTh (OPMYJIaMH 3aBUCHMOCTH
MEX]ly BEIMYMHAMH; UCIOJIb30BaTh CBOMCTBA U TpaduKu
(GyHKIUH U1 pelieHrs ypaBHEHU, HEPaBEHCTB U 3aay C

napaMmerpamu; u300pakaTh Ha KOOPJAWHATHON IJIOCKOCTH




MHO)KECTBA pEIICHUIl ypaBHEHU, HEPaBEHCTB U UX

CHUCTEM

VYMeHue penaTh TEKCTOBBIE 33/1a4M Pa3HbIX TUIIOB (B TOM
YHClie Ha MPOLIEHTHI, IOJIM ¥ YaCTH, Ha JABM)KEHUE, padoTy,
CTOMMOCTbh TOBApOB M YCIYT, HAJIOTH, 3a7a4ydl U3 00JacTu
yIOpaBiCHUs JHUYHBIMA M CEMEHHBIMH (UHaHCaMu);
COCTABJIATh BBIPAKEHUS, YPAaBHEHHUs, HEPABEHCTBA M HUX
CHUCTEMBI 110 YCIOBHIO 33/1a4M, UCCIIE0BATh MOJYyYEHHOE
pelIeHHE U OLIEHUBATh IMPaBJONOJ00HOCTb PE3YJIHTATOB;
YMEHHE MOJEIUPOBATh pEaJbHbIE CHUTYallUd Ha S3bIKE
MaTEMaTUKH;  COCTAaBJIATb  BBIPAKEHUSA, YpPaBHEHMS,
HEpPaBEHCTBA M HX CHUCTEMbl 110 YCJIOBHUIO 3ajJauu,
uccieoBaTh MOCTPOSHHBIE MOJENIN C HCIOJIb30BAaHUEM
anmnapaTta aiareOpbl, HMHTEPIPETUPOBATH IOTY4YCHHBIN

pe3yJbTar

Ymenue OTIEepUpPOBATh MOHATUSIMU: cpenHee
apudmeTndeckoe, MeIuaHa, HanOOJbIIee U HAMMEHBINEES
3HAYeHUs, pa3Max, AUCIEpPCUs], CTaHIAPTHOE OTKIOHEHUE
YK CIIOBOTO Habopa; yMEeHUe U3BJIEKATD,
WHTEPIPETUPOBATh WHQOpPMAINIO, TPEACTABICHHYIO B
TaONMUIaX, Ha JWarpaMMmax, Tpadukax, OTPaKAFOIIYO
CBOMCTBA peANTbHBIX MPOLIECCOB U SIBJICHUI; MPEACTABIATH
uHQOpMallMI0O C TOMONBI0 TabaWI H  JUarpamm;
HCCIIE/IOBAaTh CTAaTUCTUYECKUE JAHHBIE, B TOM YHUCIE C
MPUMEHEHUEM TpagUUecKuX METOJOB M DSJIEKTPOHHBIX
cpenctB;  rpaduyYeckd  HMCCIENOBaThb  COBMECTHBIE
HaONIOIGHUSI C TOMOINBI0 JUarpaMM pPacCeMBaHUs U

JMHEWUHON perpeccuu

YMeHue omnepupoBaTh MOHATHUSMU: CIyYalHBIM OMBIT U
CIIydaifHOEe COOBITHE, BEPOSTHOCTH CIYYalHOTO COOBITHS,
YMEHHE BBIYHCISATH BEPOSTHOCTh C HCIIOJIb30BAHUEM
rpaduyecKuX METOJIOB; TPUMEHSATH (GOPMYIIBI CIOKEHHS U
YMHOXEHUS BEPOSITHOCTEM, dopmyry MOJIHOM
BEpOSATHOCTH, (QopMyny beprymin, «komOMHAaTOpHBIE
(akTel ¥ (QOpPMYIBI; OLEHUBATH BEPOSTHOCTU pPEaTbHBIX

COOBITHH; yYMEHHE OINEpPUPOBATh MOHATUSAMH: ClIydaiHas




BEJINYMHA, pacnpeneieHue BEPOSITHOCTEN,
MaTeMaTU4eCcKoe OKHMAAHUE, NUCIEPCUS U CTaHIApPTHOE
OTKIIOHCHUE CIIydallHOU BEJIIMYUHBI, byHKIIUH
pacrpeneseHus U IJIOTHOCTH PaBHOMEPHOTO,
IIOKA3aTeIbHOTO U HOPMAaJIbHOTO PACIPEIEIICHHM; yMEHUE
HCIIOJIb30BaTh CBOMCTBA U3YYCHHBIX PACHpPENCIICHUN IS
peumeHnsl  3aJad; 3HAKOMCTBO C IIOHSTHSMHU: 3aKOH
OOJIBIIMX YHCEl, METOJbl BBIOOPOYHBIX MCCIEJOBAHMIA;
YMEHUE TNPUBOAUTH IPUMEPHI IMPOSABICHUSA 3aKOHA
0OJBIIMX YHCET B TIPUPOJHBIX M  OOIIECTBEHHBIX
ABJICHUSX; YMEHHE ONEPUPOBATH IOHATUAMHU: COYECTAHUE,
IIEPECTaHOBKA, YUCJIO COYETAHWH, YUCIO IEPECTaHOBOK;
6unoM HpIOTOHA; yMeHHE NPHUMEHSTh KOMOMHATOpPHBIE
(akThl M pacCyKIeHHs UIsl pelleHus 3a/ay; OLlCHUBATh
BEPOATHOCTH peabHbIX COOBITHUI; COCTaBJIAITh
BEPOSATHOCTHYIO MOJEIIb u WHTEPIPETUPOBATH

IIOJIY4E€HHBIN PE3YNbTAT

YMeHue omnepupoBarb MNOHATUSMH: TOYKa, MpsMasi,
IJIOCKOCTb, IPOCTPAHCTBO, OTPE30K, JIyd, BEIMUYMHA YIJIA,
IUIOCKUM yrojl, ABYIPAHHBIM Yroj, TPEXTPaHHBIA YroJ,
CKpeIMBaoIecs npsiMbIE, napaienbHOCTh u
NEPIECHAUKYIIPHOCT IPSAMBIX M INIOCKOCTEH, YroJl
MEXIY HPSMBIMH, YIOJ MEXIY NPSIMOM M IIJIOCKOCTBIO,
yroJl MEXIYy IUIOCKOCTSMH, pAacCTOSHUE OT TOYKH [0
IJIOCKOCTH, PACCTOSIHUE MEXAY MPSIMBIMH, PACCTOSHUE
MCKOY IIJIOCKOCTAMMU ; YMCHHUEC HCIIOJIB30BATh npu
pelieHnn  3a7a4  M3ydeHHble (AKThl U TEOPEMBI
MJIAaHUMETPUH; YMEHUE OIICHMBATh pa3Mepbl OOBEKTOB
OKPY)KAIOILIETO MUpPa; CTPOUTh MaTeMaTUUYECKUE MOJEIH C
IIOMOIIBO TECOMETPUYCCKUX HOHITUU U BCIIMYMH, pCIIATh

CBSA3aHHBIC C HUMH IPAKTHUYCCKUEC 3a/la4Un
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YMmeHue omnepupoBaTh NOHATHSAMH: IUIOIAJAL (UTYPHI,
00BEM durypsl, MHOTOIPAHHUK, HPaBUIIbHBIH
MHOT'OTPaHHUK, CEueHUeE MHOT'OTpaHHHUKA, KyO,
napajieNienunesn, mpusMa, nupamuja, ¢urypa H

MOBEPXHOCTh BpAlleHUs, LUIUHJIpP, KOHYC, Imap, cdepa,




mion@ab cdepbl, IUIOMAIL ITOBEPXHOCTH MUPAMUIBL,
IIPU3MBI, KOHYCa, LMJINH]IpA, 00BEM KyOa,
MPSIMOYTOJIBHOTO TapalieNienuIeaa, MUPaMIIbl, TPU3MBI,
OUIUHIpPA, KOHYyca, Iapa, pa3BEPTKA TOBEPXHOCTH,
CeUeHHUs] KOHyca W MWIMHApA, MapajljielibHble OCH HWIU
OCHOBAHHUIO, CEYEHHME Iapa, IUIOCKOCTb, KaCAIOIIAsCs
cdeprl, UHIMHIpPA, KOHYCAa; YMEHHE CTPOHUTH CECUYCHHE
MHOTOTpaHHHUKa, U300paKaTh MHOTOTPAaHHUKH, (UTYPHI U
MOBEPXHOCTU BpAILEHUS, MX CEYEHHUS, B TOM YHCIE C
MIOMOIIBIO AJIEKTPOHHBIX CPENCTB; YMEHHE IPUMEHSThH
CBOMCTBA Te€OMETpUYECKUX (UTYp, CaMOCTOSITEIBHO
dopMynHpoBaTh  ONpeAeNeHus  M3ydaeMbIX  Quryp,
BBIIBUTATh THIIOTE3bl O CBOWCTBAX M  IpPHU3HAKax
reoMeTpudeckux (GUryp, 000OCHOBBIBATh MJIM ONPOBEPIaTh
UX; yMEHHE TMPOBOAUTH KiIaccupukanuio ¢uryp 1o
pPa3NIUYHBIM  NPU3HAKAM, BBIIOJIHATH  HEOOXOIAMMBbIE

JOIIOJIHUTECIBbHBIC ITIOCTPOCHU A
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YMeHue  omepupoBaTh  MOHSATUSMHU: JIBH)KEHUE B
IPOCTPAHCTBE, TMapaUIeTbHBIN MEPEeHOC, CUMMETpUS Ha
IUTOCKOCTH M B IPOCTPAHCTBE, IIOBOPOT, IPeoOpa3oBaHue
noaobusi, moAoOHBbIe (UTYphl; yMEHHE pPAaclO3HaBaTh
paBHBIE U TONOOHBIE (UTYPHI, B TOM YHUCIIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpE; HCIOIb30BaTh TE€OMETPUIECKHE
OTHOUICHHWS  TNpH  pEUleHWH  3aJad;  HaXOAWTh
reOMETPUYECKUE BENUYMHBI (JUIMHA, YroJ, IUIONRIb,
00BbEM) NpU PpElIeHUM 3a7ad U3 JPYyruX Yy4eOHBIX
NPEIMETOB W W3 pealbHOM XHM3HH; YMEHHE BBIYHCISATH
reOMETPUYECKHE BENUYMHBI (JUIMHA, YroJ, IO,
00bEM, MIIOURIb TOBEPXHOCTH), HCIIONB3YS H3ydeHHBIC
(OpMYITBI U1 METOJIBI, B TOM YHMCIIE: TIJIOMIA IH TOBEPXHOCTH
U PaMH/IBI, TIPU3MBI, KOHYCa, IUIMH/IPA, TIOMRAIL CPepHI;
00béM  Ky0a, TPSAMOYrOJIHOTO  IapaulesenuIena,
MUApPaMHJIBI, TPU3MBI, IWIHHAPA, KOHYCa, Mapa; yMEHHE

HaXOAUTh OTHOIIICHUE 00BbEMOB ITOIOOHBIX PUTYP
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YmMmernue OIICpUpPoOBaThH IIOHATHUSMMU IpAMOYroJibHasA

CucTéMa KOOpAWHAT, BCKTOp, KOOpAWHAThl  TOYKH,




KOOPJIMHATBI BEKTOpa, CyMMa BEKTOpPOB, IMPOH3BEJICHUE
BEKTOpa Ha YHUCIO, pa3lokKeHHE BEKTopa Mo 0Oasucy,
CKaJIIPHOE IPOU3BEAECHHUE, BEKTOPHOE IPOU3BEICHUE,
yroJl ~ MeXJAy BEKTOpaMH; yMEHHE  HCIIOJIb30BaTh
BEKTOPHBIH ¥ KOOPAMHATHBIM METON [UISl pEeLCHUs
TeOMETPUYECKUX 3aJady W  3aJad JPYTHX Yy4eOHBIX

IIPEAMETOB
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YMeHue BHIOMpaTh MOAXOAAIMH METOJ Uil peleHUus
3aJ1a4M; IOHMMAaHHE 3HAYNMMOCTH MATEMATHKU B U3y4EHU U
HNPUPOAHBIX U OOIIECTBEHHBIX IHPOLECCOB U SBICHUII;
YMEHHE PACIIO3HABATH IIPOSBIICHUE 3aKOHOB MAaTEMaTHUKU
B HCKYCCTBE, YMEHHE IIPUBOJIUTH IIPUMEPBI
MAaTe€MaTU4eCKUX OTKPBITUM pPOCCUUCKOW W MHPOBOU

MaTeMaTH4YECKOM HayKnu




HEPEYEHD DJIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EID

11O MATEMATHUKE
Kon IIpoBepsie MbIHd/Ie ME HTCOAE PAKAHUS
1 Uucna u BRIYMCIEHUS
1.1 Harypanbubie u nienbie yucna. [lpu3Haku AeIuMoCTy HEeNbIX YU Ce
17 Pannonanpupie uncina. OOBIKHOBEHHBIE U JECATHYHBIE JIPOOH, TPOIEHTHI,
' OECKOHEUYHBIE IEPUOAMIECKUE TPOOH
13 Apudmernuecknii KOpeHb HaTypalibHOW cremeHH. JleiicTBHs ¢ apu(pMeTHUECKUMHU
' KOPHSMH HaTypaJIbHOW CTEIEHU
14 Crenenp ¢ uenslM mnokazaresneM. CTeneHb € palMOHAIBHBIM ITOKa3aTEJEM.
' CaolicTBacTeneHu
15 Cunyc, KOCMHYC M TaHICHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
) apKTaHT'€HC YK CIIOBOTO apryMeHTa
1.6 Jlorapudm uucna. JlecsTuunble U HaTypadbHbBIC JTOTAPH (MBI
JelictBuTenbHble 4uciaa. ApudMETHYECKHE ONEepaluu ¢ JACHCTBUTECIBHBIMU
1.7 guciaamu. [IpuOMmKEHHBICBBIYNCICHUS, TMPABUJIAOKPYIVICHHS, TPUKUAJKA W
OLICHKApEe3ybTATABBIYMCIICHU I
1.8 [TpeobpazoBaHUEBBIpAKECHUI
1.9 Komnnekcupieuncina
2 YpaBHEHMS U HEPABEHCTBA
2.1 Lenbie 1 ;poOHO-palMOHAIbHBIC YPABHEHU S
22 HppaunonanbHbleypaBHEHUS
2.3 TpuronomerpuyecKkueypaBHEHU S
2.4 [TokazaTenbHble U JorapuMUUecKueypaBHEHUS
2.5 Llenbie 1 IPOOHO-pallMOHATBFHBIC HEPABCHCTBA
2.6 HppanmonanbHbIeHEPABEHCTBA
2.7 [TokazaTenbHble U J0orapu(pMUUYECKuEeHEpPaBEHCTBA
2.8 TpUroHOMETpUYECKUEHEPABEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YpaBHEHU U HEPABEHCTB
2.10 VYpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuiia cuctemMbl JUHEHHBIX ypaBHEHU . OTIpeeanTeNb MaTPULbI
3 OyaKunn 1 rpaduKu




Oynkuus, crnocoObl 3amaHus ¢yHkuuu. ['paduk dynkuuu. B3ammHO 00paTHBIC

31 ¢dyakuuu. Yétaeie u Heu€THble QyHKuu. [leprnoandeckuedpyHKunu
OO6nacte ompeneneHuss M MHOXKECTBO 3HaueHUM ¢yHkuuu. Hymm ¢dyHknun.
12 [IpoMexXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKIIHH.
' MakcumymMbl W MHUHUMYMbI (yHkiuu. HaumOonblliee ¥ HauMeHbILEE 3HAYCHHE
(GyHKIMH Ha TPOMEKYTKE
13 CrenenHass (QyHKuus C HaTypaJdbHBIM M LeJIbIM IokazaTeneMm. E€ cBoiicTBa u
' rpaduk. CBoiicTBa M rpadK KOPHS n-0H CTEIICHU
34 Tpuronomerpuueckue (yHKIINH, UX CBOWCTBA U TpaduKu
3.5 [Toka3zarenbHas U JorapupMuyeckass QyHKINU, UX CBOMCTBA U TpaduKu
Touku paspeiBa. AcumntoTel TpadukoB  QyHkimii. CoiicTBa  QyHKIIHH,
3.6 HEMPEPBIBHBIX HA OTPE3KE
3.7 [locnenoBaTenbHOCTH, CIIOCOOBI3AAAHUATIOCEA0BATENBHOCTEN
3.8 Apudmernueckass u reomerpruyeckas nporpeccuu. opmyrna CI0XHBIX IPOLIEHTOB
4 HavyanamaremarnyeckoroaHauusa
4.1 [IpousBoanas gpyHkiuu. [IponsBoaHble 31eMEHTapHBIX QyHKIIMI
[lpumeHeHre TPOM3BOAHON K HCCIEAOBAHUIO (YHKIMH HAa MOHOTOHHOCTH U
4.2 JKCTPEMYMBI. Haxosxnennenan00b1ero 51
HaUMEHbIIET03HAYeHUA(PYHKIUMHAOTPE3Ke
4.3 IlepBooOpa3znas. MuaTerpan
5 MHOXecTBa 1 JIOTHKA
5.1 MHoxecTBO, onepanuu HaJl MHOKecTBaMu. [{luarpammsl Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTh M cTaTHCTHKA
6.1 OnucarenbHasICTaTUCTHKA
6.2 BepositHOCTB
6.3 Kombunaropuka
7 I'eomeTpus
7.1 OUTYPBIHAMIIOCKOCTH
7.2 IIpsiMBIEe ¥ MJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKA
7.4 Tena u moBepXHOCTUBPALLECHUSI
7.5 KoopauHatel 1 BEKTOpPbI




YYEBHO-METO/MYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

e Anrebpa u Hadana MmaremaTuuyeckoro aHanusa. 10 kmacc. YueOHuK. YrimyOnE€HHbIN
yposenbMepaisik A.I'., Homuposckuii [I.A., [Tonskos B.M UznarenscTBo:
[IpocBemenue

e Anrebpa u Hayajla MaTeMaTuyeckoro aHanusa. 11 wiacc. YueOHuk. YrinyOnéHHblIM
ypoBeHbMep3aisik A.l'., Homuposckuii 1. A., [lonskoB B.M M3ngatenscTBO:
IIpocseenue

METOAUYECKHUE MATEPHUAJIBI U1 YUUTEJIA

https://edsoo.ru/wp-content/uploads/2023/08/MN Matematnka COO YY dopmaT-97-

2003 12082023 Ha-canT Hosas.pdf

https://edsoo.ru/wp-content/uploads/2025/01/umo matematika soo 2024.pdf

https://edsoo.ru/wp-content/uploads/2024/12/so soo matematika 2024.pdf

https://edsoo.ru/wp-

content/uploads/2024/11/mk _primenenie proizvodnoj k issledovaniyu funkczii matematika 10 11

kl.pdf

https://edsoo.ru/wp-

content/uploads/2024/11/mk mnogochleny ot odnoj peremennoj delenie mnogochlena matemati

ka 10 11 kl.pdf

HU®POBBIE OBPA3OBATEJ/IbHBIE PECYPCBI UPECYPCBI CETH

UHTEPHET

bubmuoreka [IOK



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 256233904371995990837526139856067300059550830077
Bnageney KasaHuyesa Onkra HuKonaeeHa

OedcTevTened C05.11.2025 no 05.11.2026



http://www.tcpdf.org

		2026-01-03T15:40:32+0500




