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INOACHUTEJIBHASA 3AIIMCKA

VYuebHblil Kypc «Anredpa U Havyajla MaTeMaTHYECKOrO aHalu3a» SBIAETCS
OJHUM M3 Hauboyiee 3HAYMMBIX B MPOTpaMMe CpeIHEro oOIIero oOpa3oBaHuf,
MOCKOJIKY, C OJIHOM CTOPOHBI, OH OOECleYrMBaeT MHCTPYMEHTAIbHYIO 0a3zy s
M3YUYEHUSl BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroil CTOPOHBI, (popmMupyer
JIOTHYECKOe M a0CTpaKTHOE MBIIUIEHHE 00y4YaloIuXcsl Ha YPOBHE, HEOOXOIUMOM
JUISE OCBOCHUS MH(GOPMATUKH, OOIIECTBO3HAHHUS, UICTOPHUH, CIOBECHOCTH U JIPYTUX
TUCHUIUIMH. B paMkax AaHHOTO ydeOHOro Kypca 0OydaroIiuecs OBJIAJEBalOT
YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM HayKd, KoTopas (OpMyJIUpYeT CBOU
JOCTHKEHHSI B MaTEMaTHUECKO# opMme.

Y4eOHbIif Kypc anreOpbl U Hayaldl MAaTeMaTUYECKOTO aHallM3a 3aKjIa/lbIBacT
OCHOBY [IJI1 YCHEUIHOTO OBJAJCHUS 3aKOHAMU (PU3UKH, XUMUH, OHOJIOTHUH,
NOHUMAHUS OCHOBHBIX TE€HAECHLUUN Pa3BUTHS SKOHOMHUKHU U OOILIECTBEHHOM JKU3HH,
NO3BOJIAET OPHUEHTHUPOBATHCS B COBPEMEHHBIX HHU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONb30BaTh UX JJIs JajbHeiliero o0pa3oBaHus U B
MOBCEHEBHOM XU3HU. B TO ke Bpems oBiajeHHe aOCTPAKTHBIMU U JIOTHYECKU
CTPOTMMHU KOHCTPYKLMSIMHU aJIreOpbl M MaTeMaTHYEeCKOro aHajlu3a pa3BUBAET
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTH, JOKA3bIBaTh
YTBEPKJICHHS ¢ NOMOIIBIO HHIYKIMM U pacCykAaTh NEAYKTUBHO, HCIIOJIb30BAThH
0000IlIeHHEe W KOHKPETU3alMI0, a0CTparupoBaHUE M aHAJOruw, (opmMupyer
KpEaTUBHOE U KPUTUUECKOE MBIIIJICHUE.

B xone u3yuenus yueOHOro kypca «Anredpa M Hayansa MaTEMaTUYECKOIO
aHaJin3a» 00ydJaroluecs IMOJTY4YaroT HOBBIA ONBIT pPEIICHHs MPUKIAAHBIX 3a]ady,
CaMOCTOSTEJILHOTO MOCTPOEHUSI MAaT€MAaTUYECKUX MOJENIEH PEaJIbHBIX CUTYaLUH,
UHTEPHpPETALMK  TOJYYEHHBIX  pEUIeHUuH, 3HAKOMATCI C  [pUMEpaMu
MaTeMaTHYECKUX 3aKOHOMEpPHOCTEM B NPUPOJE, HAYKE U MCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSMU U UX aBTOPaMHU.

VY4eOHblil Kypc o0janaeT 3HAYUTENIbHBIM BOCIUTATENIbHBIM IOTEHIHAJIOM,
KOTOpPBI peanu3yeTcs Kak dYepe3 Y4YeOHbIH MaTepuan, CHOoCOOCTBYIOIIUN
(GOpMHPOBAHHIO HAYYHOTO MHUPOBO33PEHUS, TaK W yepe3 crneuuuky ydeOHOU
JEATEeIIbHOCTH, TpeOylole MNpOAOJDKUTEIBHOW  KOHIEHTpAllUM BHUMAaHMS,
CaMOCTOATEIIHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a ITOJTYYEHHBIN pe3yJIbTaT.

B ocHoBe MeToanku 00ydeHust ainredpe 1 HauajiaM MaTeMaTH4eCKOro aHaJIn3a
JICKUT IEATeIbHOCTHBIA MPUHIUI OOYUEHHUS.

B cTpykTtype yueOHOro Kypca «Anredpa u Hayana MaTeMaTHYECKOTO aHaTu3a»
BBIJICJIEHBI  CIIEAYIOIIME COJEPKATEIbHO-METOANYECKHE JMHUM. «Yucna u
BBIYHCIICHUS», «DYHKIIUU U Tpadukm», «YpaBHEHUS U HepaBeHCTBa», «Havaa
MaTeMaTHYecKoro aHammsa», «MHoxkecTBa M JIoTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOANYECKUE JIMHUHA H3Yy4YalOTCd HA MPOTSHKEHUM IBYX JIET



oOydeHHs Ha YPOBHE CpeIHEro o0Iero 00pa3oBaHus, ECTECTBEHHO JOMOJHSS APYT
JpyTa ¥ TIOCTENEHHO HACKIIAsCh HOBEIMU TeMaMH M pasienaMu. J[aHHbIH yaeOHbIi
Kypc SBIISCTCS WHTETPATHBHBIM, TOCKOJBKY OOBEIMHSAET B cebe cojaepkaHue
HECKOJBKMX MaTeMAaTHYECKUX IUCIMIUINH, TaKUX Kak anreOpa, TPUTrOHOMETpHS,
MaTeMaTUYECKUA aHaIU3, TEOPUS MHOYKECTB, MaTeMaTHIecKas jJjoruka u apyrue. [1o
Mepe TOro KaK 00ydJaromuecs OBJIaJEBAIOT BCE OoJiee MUPOKUM MaTeMAaTHUECKUM
amnmapaToM, y HUX TOCIEI0BaTEIbHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHHE
CTPOUTHh MAaTEMAaTUYECKYI0 MOJCIh PEAThbHOW CHUTyallud, MPUMEHSITh 3HAHUA,
MOJIYYCHHBIC TP HU3YYCHUH Y4eOHOTO Kypca, Ui PEMICHUS CaMOCTOSTEIHHO
chOpMyTUPOBAHHOW MAaTEeMAaTHYECKOW 3ajadd, a 3aTeM WHTEPIPETUPOBATH CBOU
OTBET.

CopeprkarenbHO-MeTOaUYEeCKass JIMHUS «Yucnaa U BBIYUCICHUS» 3aBEpIIaeT
dbopMHpOBaHNE HABBIKOB MCIIOJIB30BAHUS JACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanus. Ha ypoBHe cpeaHero ooiiero
oOpa3zoBaHusi 0co00oe BHHUMaHHE ynensercsi (POPMHUPOBAHUIO  HABBIKOB
palMOHANBHBIX BBIYUCICHUHM, BKIIOYAIONIMX B CEOS MCIOIB30BAHUE PA3TMUYHBIX
dbopMm 3amucu YuCIa, YMEHHE JIeJaTh TPHUKUJIKY, BBINOJHATH MPUOIMKEHHBIC
BEIYHCIICHHSI, OIICHWBATh UYHCJIOBBIC BHIPAKEHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTaMH. 3HAKOMBIC OOYYarOIIMMCS MHOXKECTBAa HATypajIbHBIX, IEIBIX,
pallMOHANBHBIX W JCHCTBUTENBHBIX  YHCENl  JIOMOJHSIOTCA  MHOXXECTBOM
KOMIUJIEKCHBIX 4Hcell. B KakaoM H3 3TUX MHOXECTB paccMaTpHUBAIOTCA
CBOMCTBEHHBIE €My crenuduyueckue 3anaddl W OIepalud. JeJCHHE HaIeo,
ONEPUPOBAHUE OCTAaTKaMHW Ha MHOXKECTBE IIENBIX YHCEN, OCOOBbIe CBOWCTBA
paIMOHAIBHBIX ¥ UPPAMOHATBHBIX YHCENl, apU(PMETHISCKHUE OTNepaIlui, a TakxKe
U3BJICUCHUE KOPHS HATypaJbHOW CTETEHH HAa MHOXKECTBE KOMILJIEKCHBIX YHUCEN.
brnaronmapsi mocienoBaTenbHOMY PACIIUPEHUIO KPYyra HCIOJIb3YEMBIX YHCENl U
3HAKOMCTBY C BO3MOXKHOCTSIMH WX MPUMEHCHHSI TSI PEIICHUS Pa3IUYHBIX 3a7ad
dbopMHpyeTCS TIPEACTABICHHE O €IUHCTBE MAaTEMAaTUKH KaK HayKHd M €€ poju B
MOCTPOEHUU MOJENIe peajbHOr0 MUpPA, IMUPOKO HCMIOIB3YIOTCS 0000IIeHne U
KOHKpPETHU3AITHSI.

Jluausa «YpaBHEHUS U HEPABEHCTBA» pPeAM3yeTCs Ha MPOTSHKEHUU BCETrO
oOy4yeHUsI Ha YpOBHE CpPEIHEro OOIIero 00pa3oBaHMs, MOCKOJIbKY B KaXJIOM
pasnene IlporpaMMbl MPEAYyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3amad. B
pesynbprare OOydYaronIuecss OBJAACBAIOT PA3IMYHBIMH METOJAMHU  PEIICHUS
palMOHAIBHBIX, HWPPANMOHANBHBIX, TIOKA3aTENbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUYECKUX ypaBHCHHWI, HEpPaBEHCTB M CHCTEM, a TakKXke 3ajad,
colepKalmx mapaMeTphl. lloydeHHBIE YMEHHS ITUPOKO MCIOJIB3YIOTCS TIPHU
UCCIICTOBaHUH (DYHKIMI ¢ TTOMOIIBIO MPOW3BOIHOM, TIPU PEIICHUM MPUKIIATHBIX
3a/1ay ¥ 3a7a4 Ha HAXOX/IEHWE HAWOOJBIINX U HAUMEHbBIINX 3HAUYCHUN (HYHKIIHH.



JlanHasi copepxarenbHas JIMHUS BKIIOYAET B ce0sl Takke (OpMUPOBAHME YMEHUN
BBIMOJHATH  pacu€rel 1o  (opmyinaMm, MpeoOpa3oBaHUsS  PALMOHAIBHBIX,
UPPALMOHAIIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUI, a TaKK€ BBIPAXKCHMI,
COJIEpKaIINX CTETeHu U JiorapudMbl. braromaps u3ydyeHHUIO anreOpandecKoro
MaTepuaia IpOUCXOIUT JajJbHENIIEe Pa3BUTHE aITOPUTMUYECKOr0O U aOCTPAKTHOTO
MBILUIEHUs] 00y4aromuxcs, GOpMUPYIOTCS HaBBIKM JEAYKTUBHBIX PacCyXIACHHH,
paboOTBl C CHMBOJBHBIMU (OpMaMH, MPEACTABICHUS 3aKOHOMEPHOCTEH W
3aBHCHMOCTEH B BUJIC PaBEHCTB U HEPABEHCTB. AnreOpa npeiaraeT 3pPeKTUBHBIC
WHCTPYMEHTBI Il PELIEHUs] MNPAKTUYECKUX W ECTECTBEHHO-HAYYHBIX 3ajad,
HarJIIHO IGMOHCTPUPYET CBOM BO3MOKHOCTH KaK sI3bIKa HAYKHU.

CopepkareapbHO-MeTOAUYCCKass JUHUS «DyHKIHMM W TpapuKH» TECHO
neperjieTaeTcss ¢ IAPYrMMH JIMHUSAMU y4e€OHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a4aET MOCIEA0BATEIbHOCT U3YUEHNs MaTepruaia. M3ydeHue cTeneHHowu,
MOKa3aTeJIbHOM, JJOrapu(pMUIECKON U TPUTOHOMETPUUECKUX (DYHKIIUH, UX CBOMCTB
U rpaduKOB, UCIOIb30BaHUE (PYHKUMHA 7S pEelIeHUs 3a7ad U3 JPYruX y4eOHbIX
IIPEMETOB U PEANbHON U3HU TECHO CBA3aHO KaK C MAaTEMaTUYECKUM aHAIU30M,
TaKk U C pElIeHHEM ypaBHEHHUH U HepaBeHCTB. llpu »ToM OojblIoe BHUMaHHUE
yaensercss (GOpMUPOBAHUIO YMEHHMS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXKITY
pa3IUYHBIMM BEJIMYMHAMH, HCCIIEOBAaTh MOJYyYEHHbIE (YHKUHUH, CTPOUTH HX
rpauku. Matepuan 3Tol cofepKaTeIbHOM TMHUY HAlIEJIEH Ha pa3BUTUE YMEHUH U
HABBIKOB, ITO3BOJIIOIIMX BBIPAXKaTh 3aBUCUMOCTH MEXY BEJIMUMHAMHU B Pa3IUIHON
dbopme: aHaTuTUYECKOU, rpaduyeckoil u cioBecHO. Ero n3ydenue cnocoOCTByeT
Pa3BUTHUIO AJITOPUTMHYECKOTO MBIIUIEHUS, CHOCOOHOCTU K OOOOIIECHUI0 U
KOHKPETHU3al1H, UCTI0JIb30BAHUIO aHATIOT U,

CopnepxarenpHasg JuHAS «Hadana MareMaTMdecKoro aHajau3a» I03BOJISET
CYILECTBEHHO PACIIMPUTh KPYyrI KaK MATEMaTUYECKUX, TaK M NPUKIAAHBIX 3a4ad,
JOCTYIHBIX 00YyYaroluMcs, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  cnoXHBIX (YHKLUMMA, ONpEeAeNsTh MX HauOOJbIIME W HaWMEHbIINE
3HAYEHUs], BBIYUCIATH IUIOMAAW (UTYp U OOBEMBI Tell, HAXOAUTh CKOPOCTH U
YCKOpeHHUsl IpoueccoB. JlaHHas conep)KaTellbHasl JMHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MaTeMaTH4YECKUX MOJENEH peajbHbIX CHUTYalUH,
MO3BOJISIET HAXOIUTh HAMITYYILIEE PELICHUE B MPUKIIA/IHBIX, B TOM YHCII€ COLUATBHO-
HKOHOMHUYECKHUX, 3a7adyax. 3HAaKOMCTBO C OCHOBaMM MAaTEMaTHYECKOIO aHajau3a
CHOCOOCTBYET pa3BUTHIO aOCTPAKTHOTrO, (OPMaIbHO-IOTMUYECKOI0 U KPEeaTUBHOIO
MBILUICHUS, (OPMHUPOBAHUIO YMEHHUI paclo3HaBaTh IMPOSBICHUS 3aKOHOB
MaTE€MaTHUKH B HayKe, TEXHUKE U ucKyccTBe. OOydaronuecs y3HatoT O BbIIAOIMIUXCS
pe3yibTaTax, MOJYYEHHBIX B XOJI€ pa3BUTHUA MAaTEMaTUKH Kak HaykKu, U 00 X
aBTOpAX.



ConeprkaTeIbHO-METOAMYECKAs THHUS «MHOXECTBA U JIOTHKa» BKJIIOYAET B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4YecKou Joruku. TeopeTuko-
MHO>KECTBEHHBIE MPEJCTaBICHUS TPOHU3BIBAIOT BECh KYyPC MIKOIBHOW MaTeMaTHKU
U Tpe[iaraloT HamOosee YHUBEPCAIbHBIM S3BIK, OOBEIWHSIOUINI BCE pa3/eibl
MaTeMaTHUKU W €€ TPWIOKEHHH, OHM CBS3BIBAIOT pa3HbIE MaTeMaTHUECKHE
JUCHUIUIMHBL W WX TMPWIOKEHUS B eauHoe 1enoe. [lodTomMy BakHO [daTh
BO3MOXKHOCTh OOy4amIlieMycss MOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN  SI3bIK
COBPEMEHHOM MaTeMaTUKH U WCIOJIb30BAaTh €T0 JI BBIPAKCHUSI CBOMX MBICIICH.
JpyruM BaXHBIM TPHU3HAKOM MAaTEMaTUKU KaK HayKd CIEQyeT Npu3HaTh
CBOMCTBEHHYIO €l CTpOrocTb OOOCHOBAaHWW U CIICJOBAaHUE OMNPEACIEHHBIM
npaBujaM  MOCTPOCHHUS  JIOKA3aTeJbCTB.  3HAKOMCTBO  C  JJEMEHTaMH
MaTEeMaTHYECKON JIOTMKH CHOCOOCTBYET Ppa3BUTHIO JIOTMUECKOTO MBIIUICHUS
00yJaromuxcs, MO3BOJSET UM CTPOUTH CBOU PACCYXACHHUS HA OCHOBE JIOTUYECKIX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITILICHUSI.

B yuebHOM Kkypce «AnreOpa M Hayaja MAaTEMaTUYECKOro aHalIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTUYECKOTO MOJEIMPOBAaHHUS, KOTOPbIE MpPU3BaHbI
CocoOCTBOBAaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOEHHUS MOJENEH pealbHbIX
CUTyallud, HCCIEMOBAaHUS JTUX MOJENIEH C MOMOIIBIO amnmapara aireOpbl u
MaTEeMaTHYECKOTO aHaIN3a, WHTEPIpETAllH TOTYYCHHBIX PE3yJIbTaToB. Takue
3aJJaHus BIUIETEHbI B KQX/IbII U3 pa3/ieJoB IPOrpaMMbl, IOCKOJIBbKY BECh MaTepHall
y4eOHOro Kypca IIHPOKO HCIOJIb3YeTCs AJIs pelleHus MpUKIagHbIX 3anad. [Ipu
peIlIeHNH  peambHBIX  MPAKTHUYECKUX  3afad  oOydarmuecs  pa3BUBAIOT
HAOIOIaTEIPHOCTh, yYMEHHE HaXOAWTh 3aKOHOMEPHOCTH, abCcTparupoBaThcd,
UCIIOJI30BaTh  AHAJOTUI0, 0000mAaTh W KOHKPETHU3UPOBaTh  MpoOJemy.
JlesTenbHOCTh 1O  (POPMUPOBAHUIO HABBIKOB pEUICHHsS MPUKIAAHBIX 3a]ad
OpraHuU3yeTCs B IpOoLecce U3YyUEHHs BCEX TEM Y4eOHOro Kypca «Airedpa 1 Hayana
MaTEeMaTHYECKOTO aHAJIA3a».

Ha wu3ydenune ydeOHOro Kypca «AnreOpa M Hayala MaTEMaTUYECKOTO
aHanm3a» otBoautTcs 272 vaca: B 10 kimacce — 136 gacos (4 yaca B Henenmo), B 11
kiacce — 136 yacos (4 vaca B HEZIEIIO).



COJEPXAHUE OBYUYEHUA
10 KJIACC

Yucnaa v BIYUCTCHUS

Panmonanpubie uncna. OOBIKHOBEHHBIC W JIECATUYHBIC NPOOH, MPOICHTHI,
OeckoHeuHble nepuoauueckue npoou. [lpumeHeHue npoOelt U TPOIEHTOB s
pELICHUS MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTPACIEH 3HAHUM U PEATbHOM KU3HMU.

JelictBuTenpHple 4Kclia. PalnyoHanbHblE W UPpAlMOHAIBHBIE YHCIIA.
Apudmerrueckre  omepaluu ¢ JCUCTBUTENBHBIMU  4YHMCIaMU.  MoJayib
JEUCTBUTEILHOTO YUCIIA M €T0 cBocTBa. [IpnOnmkEHABIC BRIYMCICHUS, TIPABHIIIA
OKPYTJICHUS, IPUKUAKA U OLIEHKA PE3YJIbTATa BHIYUCICHUMN.

Crenenb ¢ uenbiM noka3zateneM. bunom Herortona. Hcnonb3oBaHue
MOAXO/SIIEeH (POPMBI 3aMUCH ACHUCTBUTEIBHBIX YUCEN JIs1 PEIICHUS TPAKTUYECKUX
3a71a4 ¥ IIPEACTABIICHUS JaHHbIX.

ApudmMeTruecKknii KOpeHb HaTYpaJIbHOW CTENEHU U €r0 CBOMCTBA.

CreneHb C panvoOHAJIbHBIM IIOKa3aTelieM M €€ CBOMCTBA, CTENEHb C
JIEVUCTBUTEIBHBIM II0KA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa mnorapupma. [lecaTuuHble W HATypaJbHBIC
JgorapupMsl.

CuHyC, KOCHMHYC, TAaHI€HC, KOTAHT€HC YHUCIOBOIO apryMeHTa. APKCHHYC,
APKKOCHHYC M apKTAaHTE€HC YHUCJIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnmectBa ©  TOXKAECTBEHHBbIC TMpeoOpa3oBaHus. YpaBHEHHE, KOpPEHb
ypaBHeHHUs. PaBHOCUIIBbHBIE ypaBHEHUS W YpaBHEHUs-cliencTBUs. HepaBeHCTBO,
pEIICHUE HEPABEHCTRBA.

OCHOBHBIE METOJIbI PEIICHHUS 1ENIBIX U APOOHO-PAIMOHAIBHBIX YPaBHEHUN U
HEPaBEHCTB. MHOTOWIEHbI OT OJIHOM MNEpeMEHHOM. JleneHue MHOrodjieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorousieHs! ¢ rienbiMu ko3P huIneHTaMu.
Teopema Buera.

[IpeobpazoBaHus YUCIOBBIX BBIPAXKEHUM, COACPIKAIINX CTETICHU U KOPHHU.

HNppauunonanpHbie YPaBHEHHS. OcHoOBHbIE METOIbI peuieHus
VMppalHOHAIbHBIX YPAaBHEHUM.

[TokazaTenbHbie ypaBHEHUs. OCHOBHBIE METOJbI PEHICHUS MOKA3aTEIbHBIX

YPaBHEHUM.

[IpeoOpazoBaHue BbIpaXeHUH, COAEPKAUTUX JTOTAPU(MBI.

Jlorapudmuueckue YpaBHEHMUS. OcHOBHBIE METO/IbI pereHus
Jgorapu(pMUUECKUX YpaBHEHHI.

OcHOBHBIE TPUTOHOMETPUUECKUE bopMyIBI. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAKCHUN. PellieHue TPUroHOMETPUYECKUX YPABHEHU .



Pemienne cucrtem JNMHEWMHBIX ypaBHEHUMW. MaTpuiia CHUCTEMBbI JIMHEWHBIX
ypaBHeHUH. OnpenenuTenb MaTPUILIbl 2X2, ero reoOMeTpUUEeCKU CMBICIT U CBOWMCTBA,
BBIYUCJICHUE €0 3HAYEHUs, NPUMEHEHHUE OMNPEICIUTEN I PEUICHHUS CUCTEMBI
JVMHEMHBIX ypaBHEHHU. PelieHrne npukiIagHeIX 3a7a4 C TMOMOIIBIO CHCTEMBI
JMHEWHBIX YpaBHEHUM. MccneqoBanne noCTpOCHHOW MOJEIN C IIOMOLIBIO MATPHII
Y OIIPEACIUTENCH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN pEealbHOM CHUTYallMd C IMOMOIIBIO
YPaBHEHUN M HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHMH M HEPABEHCTB K DPEIICHUIO
MaTeMaTHYECKHX 3a/1a4 1 337a4 U3 Pa3INuHbIX 00JIacTel HAyKU U peajbHOU KU3HH.

DOyHKIUHN U TPAPUKHU

OyHkMsA, crnocoObl 3amaHus GyHKIUUA. B3auMHO oOpaTHble (QYHKIHH.
Komnosumus gysuknuit. 'paduk  QyHKuu. OnemeHTapHbIe MNpeoOpa3zoBaHUs
rpagukoB QyHKIMIA.

OOsacth onpeneneHuss 1 MHOXKECTBO 3HaueHM (pyHkiuu. Hynu QyHxuumu.
[TpomexyTku 3HaKOMOCTOSHCTBA. YETHBIE 1 Heu€THbIe (QyHKIUU. [lepuoanueckue
¢yskiuu. IIpomMexxyTku MOHOTOHHOCTH (PYHKIMH. MakCUMyMbl U MHUHHUMYMBI
¢ynkuuu. Hanbonpiiee 1 HauMeHblliee 3HaYeHHs PYHKIIMU HA TIPOMEXKYTKE.

Jluneiinasi, kBajgpaTU4Hasi U JPOOHO-TIMHEWHAsA (PyHKUMH. DJIEMEHTApHOE
UCCJIEI0BAHUE U NTOCTPOECHUE UX I'PaA(UKOB.

CrenenHas (pyHKUMs C HaTypaldbHBIM M LENbIM NOKa3aTeneM. E€ cBolicTBa u
rpa¢uk. CoiicTBa U rpaduK KOpHS N-0i cTeneHu Kak GyHKIIUU 0OpaTHOM CTENeHN
C HATyPAJIbHBIM I1OKA3aTEIIEM.

[TokazatenbHass u jorapupmuyeckass (GyHKUHH, UX CBOWCTBA M TpadUKU.
Hcnonb3zoBanue rpa@ukoB GyHKIMM 17151 pelIeHNs] YpaBHEHUH.

TpuroHomerpuueckass OKpPYXKHOCTb, OIIPEIEIECHUE TPUTOHOMETPUUECKUX
(GYHKIUI YHMCIOBOTO apryMeHTa.

QOYHKIMOHAIBHBIE 3aBUCHMOCTH B PEAJBHBIX MpoLEccaX U SBICHUSX.
['paduku peaibHBIX 3aBUCUMOCTEH.

Hayana maTreMaTH4eCKOI0 aHAJIN3A

[TocnemoBarenbHOCTH, CIIOCOOBI 3aJaHUs IIOCJIEdOBaTeabHOCTEH. MeToxn
MaTeMaTHYeCKOM MHAYKIIMA. MOHOTOHHBIE M OTPAaHUYEHHBIE NTOCIJIEI0BATEBHOCTH.
Hcropusi BOZHUKHOBEHMS MAaT€MAaTHYECKOrO0 aHaJIM3a KaK aHaiu3a OECKOHEYHO
MaJbIX.

Apudmernueckast 1 reoMeTpruecKas nporpeccuu. beckoneuno yObiBaromias
reomerpuueckas nporpeccusi. Cymma 0€CKOHEYHO yOBIBAIOIIEH MeOMETPUUYECKON
IIpOrpeccri. JIMHENHBIN U YKCIIOHEHIUAIBHBIN pocT. Hucio e. @opMyna CiI0kKHbBIX
NpoLEHTOB. VICnoyib30BaHWE TMPOTPECCHM JJISI  PELIEHUS pealbHBIX —3a7ad
MIPUKIIATHOTO XapaKTepa.



HenpepoiBHble GyHKIMM W WX CBOWCTBA. TOUYKM pas3pbiBa. ACHUMIITOTHI
rpadukoB ¢yHkuuid. CBoicTBa (GYHKUIMA HENPEephIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB [UJIl PELICHUS HEPABEHCTB. l[IprMEHEHHE CBOICTB HENPEPBIBHBIX
GyHKIMHA 715 pelIeHns 3a/1a4.

[TepBas u BTOpas mpou3BoaHble PyHKIMU. ONpeaeieHne, TeOMETPUICCKUN 1
bu3nYecKuil CMBICT TPOU3BOAHON. Y paBHEHUE KacaTelIbHON K Ipa@uKy GyHKIIUH.

[IpousBognbie  3iemeHTapHbIX  ¢QyHKUud.  [IpousBomHass ~ CyMMbl,
MIPOU3BEICHNUS, YACTHOTO U KOMITO3HUITMH ()yHKITHH.

MHo:xecTBa M JIOTHUKA

MHOK€eCTBO, Onepanyd HaJ MHOXECTBAMH M HUX CBOMCTBA. Jlmarpammbl
Oiinepa—Benna. [IpumeHeHHE TEOPETUKO-MHOMXECTBEHHOTO —amnmapara  JiJis
ONMCAaHUSl PEAJIbHBIX IPOLECCOB U SIBJICHUM, NPU PELUICHUU 3aay U3 JIPYyTUX
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MAaTEMAaTHYECKOTO OOBEKTa, CIIEJICTBUE,
JI0KAa3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHMUS.

11 KJIACC

Yuciia 1 BBIYUCJICHUSA

Harypanbubie u nensie yucna. [IpumeHenne npu3HakoB ACIUMOCTH IEIBIX
yuces, HanOonpimmii oOmumii aenutend (manee — HOJI) u HamMeHbIee oOIee
kpaTtHoe (manee — HOK), ocTatkoB o Moayro, anroputMa EBKimaa aiis pereHus
3a/1a4 B LEJIBIX YHUCIaX.

KowmmnekcHpie uucna. AnreOpamdeckas M TpUTOHOMETpUYEeCKast (HOpMbI
3alUCU KOMIUIEKCHOrO 4ucia. ApudMEeTHUYECKHE OIepalru C KOMIUIEKCHBIMU
yucinaMu. M300pakeHre KOMIUIEKCHBIX 4YHCENT Ha KOOPAMHATHOM TIOCKOCTH.
®opmyna Myaspa. KopHu N-oii creneHu M3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMITJICKCHBIX YHUCEIT IS PEIICHUS (PU3HUECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHUS U HEPABEHCTBA

CucrtemMa u COBOKYITHOCTh YpPaBHEHUM U HEPABEHCTB. PABHOCHIIBHBIE CUCTEMBI
U CUCTEMBI-CIIEJICTBUS. PaBHOCWIIbHBIC HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKUX  YpPaBHEHHUH C  TOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PellieHne TpUroHoMeTpu4eCKuX HepaBeHCTB.

OCHOBHBIE METOJIbI  PEIICHHUS TOKAa3aTeIbHBIX U  JIOTapUPMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPAITMOHATBLHBIX HEPABEHCTBR.

OCHOBHBIE METOJbI PEIICHUSI CUCTEM M COBOKYMHOCTEH palMOHAIBHBIX,
UPPALMOHATBHBIX, TTOKA3aTEeNIbHBIX U JJOTapU(MUYECKIX YPABHCHUH.

YpaBHEeHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMH.



[IpumeHeHne ypaBHEHH, CUCTEM U HEPABEHCTB K PEIIEHUI0 MaTEMATHYECKUX
3a]a4 U 3aJa4 U3 pa3Iu4HbIX 00JIacTell HAYKU U pealbHON KU3HU, HHTEpIPETaLUs
IIOJIYYEHHBIX PE3YJIbTATOB.

DOyHKIUHN U TPaPUKHU

I'paduk xommozummu QyHknuil. ['eomerpudeckue 00pas3bl ypaBHEHHH H
HEPaBEHCTB Ha KOOPJAMHATHOM IUIOCKOCTH.

Tpuronomerpruyeckue QyHKIHMH, UX CBOWCTBA U IPapUKU.

['padmyeckue MeETOABI pEIICHUs YpaBHEHM M HepaBeHCTB. [ 'paduueckue
METO/IbI PELICHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QYHKIUNA JUIsI WCCIIEIOBAHUS TPOIECCOB U
3aBHCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT INPU PEIICHUM 3aJad U3 JAPYTUX Y4YEOHBIX
IIPEMETOB U PEATIbHOM KU3HU.

Hayana MaTeMaTH4eCcKOro aHajam3a

[IpumMeHeHre NpOU3BOJHON K MCCIAEAOBaHUIO (DYHKIIMHA HA MOHOTOHHOCThH U
sKcTpeMyMbl. HaxoxieHue HauboIbIIero 1 HAMMEHbBILIETO 3HAYEHNU N HENTPEPhIBHON
(GYHKIIUU Ha OTpE3Ke.

[IpumeHeHre NpPOW3BOMHOM JUIS HAXOXKACHWS HAaWIydllero peleHus B
NPUKIAIHBIX 3a/1adax, Ui ONpPEACIEHUS CKOPOCTH M YCKOPEHHWsS IpoLecca,
3a1aHHOTO (hOPMYJION WK TpadUKOM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO NiepBooOpa3HbIX. IllepBooOpa3Hbie
ayIeMeHTapHbIX pyHkumi. [IpaBuiia HaxoX1eHUs IEPBOOOPA3HBIX.

NHuterpan. ['eomeTpuyecKkuil CMBICH HHTETpaja. BerauciaeHne onpene€HHOro
uHTerpana no gopmyne Herotona-JleiiOnuna.

[IpumMeHeHre wHTErpana g HaxOXIEHHUs IUIoIaaed IUIOCKUX (uryp u
00BEMOB T€OMETPUUECKUX TEJL.

[Ipumepsr pemenuit auddepeHnnanbHbIX ypaBHEHUN. MareMaTtuyeckoe
MOJEIIUPOBAHUE pEalbHBIX IMPOLECCOB C TNOMOWbI AuddepeHIrnanTbHbIX
YpaBHEHHUIA.



INDIAHUPYEMBIE PE3VIJIIbTATBI OCBOEHMA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YIJIVBJIEHHBIA VPOBEHB) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpa:kaIaHCcKOT0 BOCITUTAHUS

c(hOpPMHUPOBAHHOCTH IPAKJAHCKON MO3UIIUK 00YUYaIOIIET0Cs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHa POCCUIUCKOT0 00IIECTBA, MPEJCTABICHUE O MATEMAaTUYECKHUX
OCHOBaX (YHKIIMOHUPOBAHUS PAa3IMYHBIX CTPYKTYp, SBJCHHH, MpOLEIyp
rpaxaaHckoro  obmiectBa  (BBIOOpBI,  ONPOCHI W JIPYroe), yMCHHE
B3aMMO/JICHCTBOBATh C COIMAJIbHBIMA HHCTHUTYTAMU B COOTBETCTBUM C HX
GyHKIMUSIMU ¥ HA3HAYCHUEM,

2) NIaTPHOTHYECKOT0 BOCTIMTAHUSI

c(hOpMUPOBAHHOCTh POCCUMUCKON IpakAaHCKOW MIEHTUYHOCTH, YBaXKEHUS K
IPOLIIOMY M HACTOSILIEMY POCCHMCKOW MATEMATHKH, IEHHOCTHOE OTHOIIECHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB M POCCUMCKOM MaTeMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JIOCTHKEHHM B JAPYruX HayKax, TEXHOJOTufAX, cdepax
SKOHOMMUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS:

OCO3HAHHUE JYXOBHBIX LIEHHOCTEH POCCUICKOr0o Hapojaa, cOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O0 CO3HAHMSI, 3TUYECKOIO IMOBEJAECHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTKEHUN HAYKU U JEATEIbHOCTHIO YUEHOTO, OCO3HAHHUE JTUYHOIO
BKJIaJIa B IOCTPOEHUE YCTOMYMBOIO OYIyIIEro;

4) 3¢TeTHYECKOr0 BOCITUTAHMSA:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYAs 3CTETHUKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pEIICHUH, pacCyKIeHUN, BOCIPUUMYHUBOCTD K
MaTeMaTUYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA,;

5) pu3uvuecKoro BOCIIUTAHUS

c(OPMHUPOBAHHOCTh yYMEHUS TMPUMEHATh MAaTeMAaTHYECKHEe 3HAaHUA B
MHTepecax 3J0pOBOIro U O€30MacHOro 00pasa KU3HH, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0pOBBIO (3710pOBOE MUTaHHE, COANTAHCUPOBAHHBIN PEKUM 3aHATHH U
OT/BIXa, peryssipHas GU3NYecKas aKTUBHOCTD), PU3UUECKOE COBEPIICHCTBOBAHHE
[P 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN JAESATEIbHOCTHIO;

6) TPYA0BOr0 BOCIIUTAHUS

TOTOBHOCTb K TpYHy, OCO3HaHHE IIEHHOCTH TPYAOJIIOOHUs, HHTEpec K
pa3nuuHbiM  chepam  MpodecCHOHATbHON  JNEATENBHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOM M €€ MNPUIOKEHUSIMH, YMEHHE COBEpPIINATh OCO3HAHHBIA BBHIOOP
Oynymieit mnpodeccun U peaau3oBbIBaTh COOCTBEHHBIC IKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MareMaTH4ecKOMy  OOpa3oBaHHMIO U
caM000pa30BaHUI0 Ha TMPOTSHDKEHUMM BCEW >KU3HU, TOTOBHOCTh K aKTUBHOMY
YYacTHUIO B PEIICHUU TPAKTUYECKUX 3a/1a4 MaTEMaTUYECKOW HAIPABIECHHOCTH,;

7) 3K0JIOTHYECKOT0 BOCTIMTAHUS:

c(OPMUPOBAHHOCTh  IKOJIOTUYECKON KyJNbTypbl, TIOHHUMAaHUE BIIUSHUSA
COLIMATIbHO-?)KOHOMUYECKUX IPOIIECCOB HA COCTOSIHUE MPUPOJHOW M COLUAIBHON
Cpelibl, 0CO3HaHUE MI00ATBHOrO XapaKTepa dKOJIOTHUECKUX MpOoOieM, OpUEHTaIUS
HAa TMPUMEHEHHE MaTEeMaTHYeCKUX 3HaHWM /I peuieHus 3axad B o01acTu
OKpY’KAIOIlEW Cpenbl, IUIAHUPOBAHUE IIOCTYIIKOB W OLIEHKM HX BO3MOXHBIX
IIOCJEACTBUAN JIJIS1 OKPYKAIOIEH CPEJIbI;

8) HeHHOCTH HAYYHOTO MO3HAHMSI:

Cc()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOLIECTBEHHOM MTPAKTUKHU, TOHUMaHUE MAaTEMATHYECKOM
HAyKHU KaK cepbl YETOBEUECKOM IEATEIbHOCTH, 3TANlOB €€ Pa3BUTHUS U 3HAUUMOCTHU
JUIS Pa3BUTHUS LIMBWIM3ALMHY, OBJIAJICHUE S3bIKOM MAaTEMAaTUKUA U MaTEMaTUYECKON
KYJIbTYPOU KaK CPEACTBOM IO3HAHUS MUPA, TOTOBHOCTB OCYIIECTBIISITH IIPOECKTHYIO
Y UCCIIEAOBATENIbCKYIO AEATEIIbHOCTh UHANBUAYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/IbHBbIC YHUBEPCAJIbHBIE YUeOHbIE 1eiicCTBUS

ba3oBble jioruveckue qeiicTBUs

BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKA MaTEMaTHYECKUX
OOBEKTOB, TIOHATHH, OTHOIICHUNW MEXAY TMOHATHAMH, (DOpMyIHMpOBaThH
OnpeJeeHus] MOHATHM, yCTaHaBIMBATh CYIIECTBEHHbINM MPU3HAK KJIACCU(PUKALIUY,
OCHOBaHMS 1J1s1 0000IIEHUS U CPAaBHEHM I, KPUTEPUH MTPOBOJIMMOI0 aHAJIN3a;

BOCIIpUHUMATh,  (opMynupoBaTh U  NPeOOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEIbHBIE U OTPUIIATEIbHBIC, EUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIE;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTUBOPEUHS
B (akTax, JaHHBIX, HAONIOJACHUAX U YTBEPXKACHUSAX, Mpeiaratb KpUTCPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUNIA;

JieJ1aTh BBIBOABI C HCMOJBb30BAHHEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX U
WHYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUI 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSTENBHO J10KA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUN
(psiMbI€ M OT MPOTHUBHOI'O), BBICTPAMBAaTh ApIyMEHTAIUIO, TPUBOIUTE IPUMEPHI U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXEHUS U BbIBOJIbI,

BBIOMPATh CMOCOO peleHns ydeOHO#M 3amaum (CpaBHHUBATh HECKOJIBKO
BapUAHTOB PEIIEHHUS, BEIOMPATh HAan0O0JIee MOAXOASIINNA C YYETOM CaMOCTOSTEIHHO
BBIJICJICHHBIX KPUTEPHEB).

Bba3oBblie ucciaenoBaregbcKkue JeMCTBHUS



UCIOJIb30BaTh BOIMPOCHl KaK HCCIEI0BATEIbLCKUI HMHCTPYMEHT TMO3HAHUS,
dbopMynMpoBaTh  BONPOCH,,  (UKCHPYIOUIME  MPOTUBOpeuYre,  MpoodsieMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (opMUpOBaTh TMIIOTE3Y, aApryMEHTHUPOBATH
CBOIO MTO3ULIMI0, MHEHHUE;

IIPOBOJIUTH CAMOCTOSITENIbHO CINTAHUPOBAHHBIA 3KCIEPUMEHT, HCCIIEIOBAHNE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUYECKOTr0 00bEKTa, SABJICHHUS, IIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00bEKTaMU, SIBICHUSMH, IIPOLIECCAMH;

CaMOCTOATEIEHO (OPMYITHPOBATh OOOOIICHUS M BBIBOJABI MO PE3yIbTaTaMm
NpOBEAEHHOTO  HAONIOACHUS, HCCICAOBAaHUS, OIICHUBATh  JIOCTOBEPHOCTH
MOJIYYE€HHBIX PE3YJIbTATOB, BHIBOJIOB U 00O0OIIIECHMUIT;

MPOTHO3UPOBATh BO3MOKHOE pPa3BUTHE TMPOIECCa, a TaKKe BBIJIBUTaTh
MPEAIOJIOKEHHS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.

Pabora c nHpopmanueii:

BBIABJIATH AeUIMTH MHPOpMAIUHU, AaHHBIX, HEOOXOIUMBIX JJIsI OTBETA Ha
BOIIPOC U JIJIs pELICHHUS 3a]1a4H;

BBIOMPATh UHPOPMALIUIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJIM3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HH(DOPMAIUIO PA3TUYHBIX BUIOB U POpM
IIPE/ICTABIICHNUS;

CTPYKTYpUpPOBaTh HMH(OpMAIINIO, MPEACTABIATh, €€ B pa3UyHbIX (opMmax,
WUTIOCTPUPOBATH Tpaduuecky;

OLICHUBATh HaJIEXKHOCTh uHbopmauu o CaMOCTOSITETILHO
c(hopMyIHPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHbIE YHHMBeEpPCAJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCIIPUHUMATh U (POPMYIIHPOBATH CYXKIEHHUS B COOTBETCTBUU C YCIOBUSIMH U
IEIIMHU OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIpaXKaTh CBOIO TOUYKY 3PEHHS B YCTHBIX
M TMHCBMCHHBIX TEKCTax, JaBaTh IOSICHCHHS II0 XOJYy pelIeHHUs 3aJauH,
KOMMEHTHUPOBATH IMOJYYCHHBIN pe3yJIbTarT,

B X0Jie 0OCYXKJICHHS 3aJlaBaTh BOIIPOCHI 110 CYIIECTBY OOCYXTaeMON TEMBHI,
npoOJIeMBbl, pemaeMol 3ajavd, BHICKAa3bIBaTh WJICH, HAIICIICHHBIE HA ITOUCK
pEIICHUS, COIMOCTAaBJISATh CBOM CYXKICHUS C CYXKICHHUSIMH JPYTUX YYaCTHHUKOB
nuanora, oOHapy>XMBaTh Pa3jU4Me M CXOJICTBO TMO3UIIMKA, B KOPPEKTHOU Gdopme
dbopMyIMpPOBaTh PA3HOTIACHS, CBOM BO3PAKCHHS;

MIPEACTABISITh PE3YJIBTATHl PEIICHUS 3a/1aud, SKCTIICPUMEHTA, MCCIICIOBaHNUS,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GopMaT BBICTYIUICHHS C Yy4E€TOM 3ajad
MIPE3CHTAIMA U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranu3anus:



COCTaBJIAThH IJIaH, aJITOPUTM PEIIEHUs 3a7a4M, BRIOUPATh CIIOCOO PEIICHUS C
Y4ETOM UMEIOIIMNXCSI PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTUPOBATh
1 KOPPEKTUPOBATh BaApHAHTHI PEIICHUH ¢ y4€TOM HOBOM MH(pOpPMAIIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJJIEKT:

BIIAJICTh HABBIKAMH  IIO3HABATEIIbHOW  pedieKkcMr KaKk  OCO3HAHUS
COBEpIIIaEMbIX JCHCTBHI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
criocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJISL IpoIlecca W pe3yibTaTa pPeIICHUs
MaTeMaTHYECKOH 3a/1a4H,

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYThH IIPH PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB, JTAHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3ysbTaTa I[N U YCIOBHUSAM, OOBSCHITH TPUINHBI
JOCTIDKCHHS WUTH HEIOCTHKEHUS PE3YNIbTAaTOB JNCSITCIHHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MIPHOOPETEHHOMY OTIBITY.

CoBMecTHAsI 1€ITEJIbHOCTD !

MMOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIAMBUIYaTbHOMN
paboThl mMpH peIIeHHMH Y4eOHBIX 3ajiady, NIPUHUMATh I€Jb COBMECTHOM
NEATETLHOCTH, TJIAHUPOBATh OPTaHW3AIMI0 COBMECTHOM pPabOTHI, pacHpeiciisaTh
BUJIbI pabOT, I0TOBAPUBATHCS, 00CYKAATh MPOLIECC U PE3yNIbTaT pabOThl, 000011aThH
MHCHHUS HECKOJIbKHX JIFOJICH;

y4acTBOBaTh B IPYIIIOBBIX (opMax padoTel (00CYKacHHUSA, OOMEH MHEHHH,
«MO3TOBBIC IITYPMBI» ¥ HHBIC), BBITOJIHITH CBOIO YaCTh PaOOTHI U KOOPIMHUPOBATH
CBOM JICCTBHS C IPYTHUMH YICHAMHU KOMaH/Ibl, OIICHHBATh Ka4eCTBO CBOETO BKJIAa
B 0OmuiA TPOAYKT TIO KpUTEPUSAM, CHOPMYIUPOBAHHBIM  yYaCTHHKAMU
B3aUMOJCUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenus B 10 kjacce oOyyaromuiicsi TOJYYHT CIEAYIOIINE
MpeAMETHbIC PEe3YyIbTaThl MO OTIEIbHBIM TeMaM paboueil mporpamMMbl y4eOHOTO
Kypca «AnreOpa u Hayajla MAaTeMaTUYECKOr0 aHan3ax»:

Yucnaa v BBIYMCICHUA:

CBOOOJHO OIEpPUPOBATh TOHITHSAMHU. PAIMOHAIBHOE YHUCIIO, OCCKOHEYHAas
nepuoAudeckas JApoOb, TPOIEHTHI, HPPALUOHAIBHOE YHCIO, MHOXECTBa
paLMOHANIBHBIX U ICUCTBUTEIBHBIX YUCEII, MOJIYJIb JEUCTBUTEIHLHOTO YHUCIIA,

MPUMEHATh JIPOOM U TPOLEHTHI Uil pElIeHUs] TMPUKIAJHBIX 3ajad U3
Pa3IMYHBIX OTPACJIEH 3HAHUU U PEATIbHOW KU3HH,

MPUMEHSATH MPUOTMHKEHHBIC BRIUUCIICHUS, PABUJIA OKPYTJICHUS, PUKUIKY U
OLICHKY P€3yJIbTaTa BbIYUCICHUN;



CBOOOJHO ONEPUPOBATH TMOHSITHEM: CTENEHb C IEJbIM [OKa3aTeseM,
UCIOJIB30BATh MOAXOAIIYI0 (hOpMY 3alUCH NEUCTBUTEIBHBIX YUCEN JIs pEelICHUS
MPaKTUYECKUX 3a]1a4 U MPEACTABICHUS JaHHbBIX;

cBOOOJHO OINEPUPOBATh MOHATHEM: apUPMETHUECKUN KOPEHb HATypajbHOU
CTETICHHU;

CBOOOJTHO OTIEPUPOBATH MOHSATHUEM: CTETICHb C PAIlMOHAIBHBIM MTOKa3aTelleM;

CBOOOJTHO OIEPUPOBATH MMOHATUAMH. JIOrapudM YHCa, AECITHUYHBIE WU
HaTypaJIbHbIC JIOTaPU(PMBI;

cBOOOJHO ONEPUPOBATh MOHATUSIMH. CHUHYC, KOCHHYC, TaHT€HC, KOTAHTE€HC
YHCIIOBOTO apTyMEHTAa,

OTEpUPOBATh MOHATUSIMHU. APKCUHYC, apKKOCUHYC U apKTAHT'€HC YMCIIOBOTO
apryMeHTa.

YpaBHeHUs H HEPABEHCTBA!

cBOOOHO OMEpPUPOBATH MOHATUSIMH. TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCUJIbHBIC YPaBHEHUS U yPaBHEHUS-CIIC/ICTBUS, PABHOCUIILHBIC HEPABEHCTBA;

OPUMEHSATh pa3UYHbIe METOABl PEIICHHS PpalUOHAIBHBIX U JAPOOHO-
pallMOHANBHBIX ypaBHEHUM, MPUMEHSATH METOJl HHTEPBAJIOB JUIsl PEIICHUS
HEPaBEHCTB;

CBOOOJHO OMNEPHPOBATh TMOHSATHUSMHU. MHOTOUYIEH OT OJHON TMEepEMEHHOM,
MHOTOWIEH € HETbIMHU K03 duIlneHTaMu, KOpHU MHOTOYJICHA, TPUMEHSTH JICJICHUE
MHOrO4YJIeHa Ha MHOTOWIEH C OCTaTkoM, TeopeMy be3y u teopemy Buera ans
pelleHus 3a1ay;

CBOOOJIHO ONEpUpPOBATh TOHATHUSMU. CHCTEMa JIMHEWHBIX YpaBHEHHH,
MaTpUlla, OMpPENeIUTeNh MaTpUIbl 2 X 2 W €ro TEOMETPUUYECKHUN CMBICH,
UCIIOJIb30BaTh CBOMCTBA OMpEAENUTENsl 2 X 2 ISl BBIYMCIICHUS €ro 3HA4YeHWS,
OPUMEHSTh OMPENETUTENN JJIsl PEIIeHUs CUCTEeMbl JIMHEWHBIX YpaBHEHUH,
MOJICTTUPOBATh peaTbHBIE CUTYAIlUH C TOMOIIBIO CHCTEMBI TMHEHHBIX YPaBHEHHIA,
UCCIIEIOBaTh IMOCTPOCHHBIE MOJENIM C TOMOIIBI0 MaTPUIl M OMpEeIeIUTeNeH,
MHTEPIPETUPOBATH MOJIYICHHBIN PE3YNIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUI C KOpPHSAMU MJis TpeoOpa3zoBaHUs
BBIPAKCHUU;

BBITIOJHATH MPe0oOpa30BaHuUs YHCIOBBIX BRIPAKCHUI, COJIEPIKAIIIUX CTETICHH C
paIMoHaIbHBIM MTOKA3aTeJIeM;

UCIIOJIb30BaTh CBOMCTBA jorapupmMoB TUTSt npeoOpa3zoBaHus
Jorapu(MHUIECKUX BBIPAKCHHM;

cBOOOJHO OMNEPUPOBATh TMOHATHUAMH. HppaIOHAIbHBIC, MOKa3aTeIbHbIC U
JorapupMuUecKre ypaBHEHUS, HAXOJUTh UX PEIICHUS C TIOMOIIBIO PABHOCHIIBHBIX
MIEPEX0/I0B WIIM OCYIIECTBIISS TPOBEPKY KOPHEH;



MPUMEHSATh OCHOBHBIE TPUTOHOMETpUUYECKHE (POPMYIIBI 17151 TpeoOpa3zoBaHus
TPUTOHOMETPUYECKUX BBIPAKEHUH;

CBOOOJTHO OMEpPUPOBATH IMOHSATUEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATh HeoOXoaumble  (OPMyNbl Il PEHICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUII;

MOJICIUPOBATh peajbHble CUTyalldd Ha fA3bIKE airedpbl, COCTaBIAThH
BBIDAKEHMsSI, ypaBHEHMS, HEpPAaBEHCTBAa IO VYCJIOBHMIO 3aJadd, HCCIEN0BaTh
MOCTPOCHHBIE MOJIENIU C HCITIOIb30BAHUEM alllapara aiareopsl.

DOYyHKIUMN U TPAPUKHU:

cBOOO/IHO OTEpPUPOBATH MOHATUAMHU: (PYHKIIHS, CTIOCOOBI 3aaHUs (PYHKIIHH,
B3aMMHO OOpaTHble (QYHKIMHM, KOMIO3UIMsA GyHKIUN, Tpaduk QyHKINH,
BBITIOJIHATH dJIEMEHTapHbIE MTpeoOpa3zoBanus rpadukoB QPyHKIUH;

cBOOOJHO OINEPUPOBATH MOHATUAMH: OOJACTH OMPEACICHUS U MHOXKECTBO
3HaYeHUN QPYHKINUH, HYJTU QYHKIINH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOO/ZIHO ONEpUPOBaTh MOHATHSAMH. YETHbIE M HEUETHBIE (DYHKIIMH,
nepuoinyeckre PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (YHKIIUHU, MAaKCUMYMbI U
MUHUMYMBI (DYHKIIMM, HauOoJiblllee M HaWMEHbIlIee 3HAaYeHUE (YHKIMU Ha
IPOMEKYTKE;

CcBOOO/IHO ONEPUPOBATH MOHATUAMHU: CTEMEHHAs (YHKIUS C HATYPaJbHBIM U
HeabIM TIoKa3zaresieM, rpaguk CTENeHHOW (YHKIMH C HAaTypaJbHBIM M IIEJIBIM
nokasaresnem, rpaguk KOpHsS N-0il CTeNeHW Kak (YHKIMH OOpaTHON CTENEeHU C
HATypaJbHBIM ITOKa3aTeleM,;

ONEpPUPOBATh TOHATHUAMM. JMHEHHAs, KBaJpaTU4HAss W JIpOOHO-JTMHEHHAs
(GYHKIIUH, BBITIONHATH JIEMEHTAPHOE HCCIIEI0BaHNE U IIOCTPOEHUE UX TPadUKOB;

cBOOOJIHO ONEpUpOBaTh MOHATHAMH. IOKa3aTelbHas M Jorapudmuyeckas
byHKIIMM, UX CBOMCTBA W TpaduKH, HCIOJIb30BaTh WX TpadUKu IS peuieHUs
YPaBHEHMU;

CBOOOJHO OMEpUPOBATHh TOHATUSMU: TPUTOHOMETPUYECKAST OKPY>KHOCTB,
OIpe/ieNieHue TPUTOHOMETPUUECKUX (QYHKIIUH YUCIOBOIO apryMeHTa;

UCIONB30BaTh rpadpuku  (yHKUMH Ui HCCIEAOBAHUS MPOLECCOB U
3aBHCUMOCTEHN NpH pEelIeHUH 3aJad U3 JPYruX y4eOHbIX NMPEAMETOB U peajbHOU
KU3HU, BBIpAXXaTh (HOpPMyIaMH 3aBUCIMOCTH MEXK/Ty BETUUHMHAMH;

Hauajia MaTeMaTH4eCKOro aHaIu3a:

cBOOOJIHO ONEpUpPOBaTh MOHATUAMH: apumeTHyeckas M TreoMeTphuecKas
nporpeccusi, 06CKOHEUHO yOBIBAIOIIasi TEOMETPHUECKasi POTrpecCHsi, TUHEHHBIA 1
AKCIIOHEHIIMATBLHBINA POCT, (POPMYITa CIOXKHBIX MPOIICHTOB, UMEThH MPECTABICHHE O
KOHCTaHTE;

UCTIONIb30BaTh MPOTPECCUU MJI PEIICHUS PEeaNbHBIX 3aJad MPHUKIATHOTO
XapaKkTepa;



CBOOOTHO ONEPUPOBAThH MOHITUSAMU: MOCIEA0BATENLHOCTh, CIIOCOOBI 3aaHus
MOCJEA0BATEIbHOCTEH, MOHOTOHHBIE W OrPaHUYEHHBIE TOCIIEI0BATEIBHOCTH,
MIOHMMATh OCHOBBI 3apOXKJICHHMS MAaTeMaTUYECKOrO aHalii3a Kak aHajau3a
OE€CKOHEYHO MaJIbIX;

cBOOO/IHO ONIEPUPOBATH MOHATHSIMU. HETIPEPHIBHBIEC (DYHKIIMHU, TOUKH pa3pbiBa
rpaduka GyHKIIMH, aCHMIITOTHI Tpaduka GyHKIINH,

CBOOOJIHO OIEepUpoBaTh MOHATHEM: (GYHKIHUS, HENpEphIBHAs Ha OTPE3KeE,
NPUMEHSTH CBONCTBA HETPEPHIBHBIX (DYHKIUH IJIsl peLIeHHs 3a1a4,

CBOOOJHO OIEpUPOBaTh MOHATHSAMHU. TI€pBas W BTOpas MPOU3BOJIHBIE
byHKIMH, KacaTenpHas K TpapuKy QyHKIIHH;

BBIYUCIISATh MTPOU3BOJHBIE CYMMBI, MPOU3BEICHHS, YACTHOTO U KOMIIO3ULINHU
IBYX (DYHKITUH, 3HATh TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIb30BaTh T'€OMETPUYECKUN M (DU3NYECKUU CMBICI MPOU3BOJHOM s
peneHuns 3a1ay.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OINEpUpPOBaTh  MOHATUSMU.  MHOXKECTBO, ONEpaluud  Haj
MHOKECTBAMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIlapar sl OIUCAHUS PEAIBHBIX
IIPOLIECCOB U SIBJICHUM, ITPU PELLIEHUH 33/1a4 U3 APYTUX YYEOHBIX MPEIMETOB,;

CcBOOO/ZIHO OIEpPUPOBATh MOHATUSMU: OIpEAENICHUE, TEOpeMa, ypaBHEHHUE-
CJIEJICTBUE, CBOMCTBO MAaTEMAaTUYECKOTr0 OOBEKTA, JOKA3aTEIbCTBO, PABHOCUIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K konmy oOyuenuss B 11 kJiacce oOydaronuics MOIMYYUT CIEAYIOIINE
IpPEeAMETHBIE PE3YNIbTAThl MO OTACIbHBIM TEMaM paboueld mporpamMmbl y4eOHOIrO
Kypca «Anrebpa u Hadyajla MaTeMaTUYeCKOro aHalIn3ax»:

Yucnaa v BBIYMCICHUA:

CBOOOIHO OMIEPUPOBATH MOHATUSIMU: HATYPAIBHOE U LIEJ0€ YHCIIO0, MHOXKECTBA
HaTypaJbHbIX M LEIBIX YUCEN, UCIIOIb30BaTh NPU3HAKN JAEITUMOCTH LENBIX YHCE,
HOJ/l m HOK HaTypaibHBIX 4yuCen M pEeuleHus 3aAad, NPUMEHSTh aJrOpUTM
EBxnuna;

cBOOOJIHO ONEpUpOBaTh IMOHATHEM OCTaTka [0 MOJIYJI0, 3aliChIBaTh
HaTypaJbHbIE YHCIIA B PA3JIMYHBIX [TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJHO OMEpUPOBATH MOHATUAMH: KOMIUIEKCHOE YHCIO M MHOXKECTBO
KOMITJIEKCHBIX YHCEN, MPEACTaBIATh KOMIUICKCHBIE YHClia B aireOpandeckol u
TPUTOHOMETPHUUECKOH (hopMe, BBIMOIHATH apu(METUUECKUE ONEepaluu ¢ HUMU U
U300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHHS U HEPABEHCTBA:



cBOOOZIHO ONEpUPOBAaTh MOHATHUAMU. HppalMOHAJIbHBIC, IMOKA3aTEIbHbIE U
jJorapu(pMuUEcKUe HEpPABEHCTBA, HAXOAUThb HUX PELIEHUS C I[OMOIIbIO
PABHOCUJIBHBIX IIEPEXO/IOB,;

OCYUIECTBJISATH OTOOpP KOpPHEH TpU pEIIEHUU TPUTOHOMETPUYECKOrO
YpaBHEHUS;

CBOOO/IHO OIEPUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh HeoOxoauMmble  (OpMyJbl  JUJIsl  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: CUCTEMA U COBOKYIHOCTh YPABHEHUN U
HEPaBEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIEICTBUS, HAXOJAUTh PELICHUS
CUCTEMBI U COBOKYIIHOCTEW PallMOHAIbHBIX, UPPALMOHAJIBHBIX, [TOKA3aTEIbHBIX U
Jorapu(pmMHUECKUX YpaBHEHUI U HEPABEHCTB;

perars palHOHAJIbHBIE, MppalurOHaJIbHBIE, ITOKA3aTEIIbHBIE,
gorapuMUYECKHE€ W  TPUTOHOMETPHUYECKHE YpPAaBHEHHUS U  HEPaBEHCTBA,
coJiep Kallye MOy U TapaMeTphl;

IPUMEHATH IpauyecKue METObI JUIsl PEIICHUs] YPaBHEHUI U HEPABEHCTB, a
TaKKe 3a7a4 ¢ IapaMeTpaMHy;

MOJICJIMPOBATh peajbHbIE CHUTyalldd Ha A3bIKE aireOpbl, COCTaBIAThH
BBIPAKEHHUsI, YPABHEHUsS, HEPABEHCTBA M MX CHUCTEMBI IO YCIIOBHIO 3aJayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJEIU C HCIOJIb30BAaHUEM ammnapara ajireopsl,
WHTEPIPETUPOBATH NIOJIYYCHHBIN PE3YIIBTAT.

DOyHKuUU U rpaduKu:

CTpOUTh TpadUKU KOMMO3UUMU (PYHKUUNA C MOMOIIBI 3JIEMEHTApHOro
UCCJIEIOBAHMS U CBOMCTB KOMIO3ULIUU ABYX (DYHKIUH;

CTPOUTH T€OMETpUYEeCKre 00pa3bl ypaBHEHU U HEPABEHCTB Ha KOOPIMHATHON
IIJIOCKOCTH;

CBOOOJHO ONEpUPOBaTh MNOHATUSAMU: TpadUKH TPUTOHOMETPUUYECKHUX
byHKIUHI;

OPUMEHATh (QYHKIUM Ui MOJEIMPOBAHMS W HCCIENOBAaHUS pealbHbBIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCKOI0 aHAJIN3A!

UCITI0JIB30BaTh MPOU3BOJIHYIO JIJIsl MCCIIEOBAaHUA (YHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HAXOJUTh HauOoJIbIllee U HAaUMEHbIlIee 3HAaUeHUs (PYHKIIMN HENPEPHIBHON HA
OTpE3Ke;

WCIIOJIB30BaTh MNPOU3BOAHYIO JUISI HAXOXKICHUS HAWJIY4IIEr0 PELICHUS B
MPUKIIAIHBIX, B TOM YHUCJIE COUUAIBHO-3KOHOMHYECKHUX, 3aJ1a4ax, ISl ONPEACTICHUS
CKOPOCTH U YCKOPEHMS MpOLiECcca, 3aJaHHOrO (hOpMYIION WK IpaduKoM;



CBOOOJHO ONEpUPOBATH MOHATHSAMHU. TMEPBOOOpa3Has, ONpeaeEHHbIN
WHTErpaJl, HaXOAUTh IEPBOOOpPA3HBIC AJIEMEHTAPHBIX (PYHKIUNA U BBIUYUCIATH
uHTerpai no gpopmyie Herotona-JIeitoHua;

HAXOJIUTh TIJIOMIAHU TUIOCKUX (GUTYp U 0OBEMBI TEJI C TTIOMOIIBIO HHTETPAA;

MMETh MPEACTABICHUE O MATEMATHYECKOM MOJCIUPOBAHUM HA IPUMEPE
cocTaByieHus U PpepeHInanbHbIX YPaBHEHUH;

pelmarh NPUKIAIHbIE 3aJa4d, B TOM YHCIE COLMAIbHO-DKOHOMUYECKOTO U
bu3NYECKOT0 XapakTepa, CpeICTBAMU MAaTEMAaTHIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHHe pa3iejioB H TeM (umdposrbie)
n/n NpPOrpaMMbl Bcero Kontpoapuete  Hpakririeckue o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypesI
MHOXeCTBO J1eHICTBUTENBHBIX YHCEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHHUS U 24 1
HepaBeHcTBa. CHCTEMBI JIMHEHHBIX
YpaBHEHUI
5 Oynkiun 1 rpapuku. CreneHHas GyHKIUS ¢ 12 1
LIEJIBIM [TOKa3aTeeM
3 ApudpmeTnueckuilt KOpeHb N-0i CTEHEHH. 15 1
HppanmoHanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarenbHbie 10 1
ypaBHEHHUSI
5 Jlorapudpmuueckas pyHKIHUS. 18 1
Jlorapudpmuueckue ypaBHEeHUs
5 Tpuronomerpudeckue BeIpaXeHUs U 99 1
ypaBHEHUS
[TocnemoBaTeIbHOCTH U TPOTPECCUH 10
HenpepoiBuble pynkiuu. [IponssoaHas 20
9 [ToBTOpeHue, 0600IIEHNE, CHCTEMATH3AIIHS 5 )
3HaHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHHe pa3iesioB H TeM (umdposbie)
n/n MpPOrpaMMblI Bcero Kontpoapieie  Tpakriieckue o0pa3oBaTeJibHbIE
padoThI padoThI pecypent
1 HccnenoBanue GyHKIHIA ¢ TOMOIIBIO 99 1
MIPOU3BOIHOM
2 [TepBooOpasHas 1 UHTETpAI 12 1
3 I'paduku TpUrOHOMETPUUECKUX (DYHKIIHIA. 14 1
Tpuronomerpudeckrue HepaBeHCTBA
4 HppanuoHaibHbie, IOKa3aTeIbHbIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
KomruiekcHbie uncia 10
HatypanbHble u nensle uncia 10
CucteMbl pallMOHATBHBIX, UPPALUOHATBHBIX
7 MIOKa3aTeIbHBIX U JIOTapUPMHUUECKUX 12 1
ypaBHEHUU
8 3aaun ¢ mapaMeTpamu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMAaTH3 AU 16 5
3HAHHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBO yacon JIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoxa Bcero Kontpoapmrie  Ipaxrueckue u3ydyeHust  oOpa3oBaTeJIbHbIEC
padoTsbI padoThI pecypesI
1 MHoOXkecTBO, onepanuu Haj 1
MHO>KECTBAMU U UX CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1
[IpuMeHeHne TeopeTUKo-
3 MHOKECTBEHHOTO arapara JIJisi peIIeHHs 1
3a1a4
Pannonansueie yncna. OOBIKHOBEHHBIE U
4 JeCATUYHBIE IPOoOU, TIPOIICHTHI, 1
OECKOHEUYHBIE MTEPUOINUECKHUE APOOH
Pannonansueie yncna. OOBIKHOBEHHBIE U
5 JECATHUYHBIE TPOOH, MIPOLICHTHI, 1
OeCKOHEUYHBIE TIEPUOANUECKHUE TPOOH
5 [Tpumenenue apobeii u MPOIEHTOB IS 1
pelIeHus: TPUKIaAHbIX 33724
7 [Tpumenenue apobeii u MPOIEHTOB IS 1
penieHus MPUKIAIHBIX 3a/1a4
3 [elictBurenbHbIe yncia. ParmonanbHble U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckue onepanuu ¢ 1

I[GflCTBHTGJIBHBIMH qucjiaaMu




10

Mopyib JEHCTBUTEIBLHOTO YHCIIA U €r0
CBOICTBa

11

12

13

[MpubnuxEHHBIC BEIYUCIICHUS, TIPABUIIA
OKpYTIJICHUS, TPUKUIKA U OLIEHKA
pe3yJibTaTa BBIYMCIECHUN

OCHOBHBIE METOJIbI PEIICHHUSI IEJIBIX U
JIPpOOHO-PALIMOHANIBHBIX YpaBHEHUHN U

HEPaBEHCTB

OCHOBHBIE METOJIbI PEIICHHUSI IICJIBIX U

JIPpOOHO-PALIMOHANIBHBIX YpaBHEHUHN U
HEPABEHCTB

14

OCHOBHBIE METO/IbI PEIICHUSI LIEJIBIX U
JIPpOOHO-PALIMOHANIBHBIX YpaBHEHUHN U
HEpaBEHCTB

15

MHoOrouaeHsl OT OJTHOM IEPEMEHHOM.
JleneHne MHOTO4YIEHa HA MHOTO4JIEH C
ocratkoM. Teopema besy

16

17

MHoOrousneHs! ¢ HeJIbIMH
kodp¢unuentamu. Teopema Buera

Pemenne cucreM JIMHENHBIX ypaBHEHUN

18

19

20

Pemenne cucrem TMHENHBIX YpaBHEHUN

Marpuia cucTeMbl JINHEWHBIX YPaBHEHU.

Onpenenurens MaTPULBI 2X2, €To
reOMETPUYECKUI CMBICIT U CBOMCTBA,
BBIYUCIICHHUE €r0 3HAUYCHUS

Onpeznenurenb MaTPULbI 2X2, €To
T€OMETPUUECKUI CMBICII U CBOMCTBA;
BBIYUCIICHHUE €TI0 3HAUCHUS




21

[Ipumenenue onpeaenuTens 1Jist perieHus
CHUCTEMbI JINHEHHBIX YpaBHEHUI

22

23

Pewienne npukiiagHeIxX 3a1a4 ¢ IOMOLIBIO
CHUCTEMBI JINHEWHBIX YPaBHECHUN

Pemenuie nmpukiaHbIX 3324 ¢ TOMOIIBIO
CHUCTEMbI JINHEHHBIX YpaBHEHUI

24

KonTponbHnas pabora: "Paunonanbhble
ypaBHEHMs U HepaBeHCTBAa. CUCTEMBI
JUHEHHBIX ypaBHEHUN"

25

OyHKIWMS, CIIOCOOBI 3a1aHus (YYHKITHH.
B3anmuo obpaTHbie QyHKINH.
Komnosunust ¢pyHkmit

26

27

I'paduk pyHKIIMU. DIEeMEHTapHBIC
npeobpa3zoBanus rpadukoB GyHKINN
OO6nacTb onpenieneHuss 1 MHOKECTBO

3HayeHut pynkuuu. Hynu ¢pynkuun.
[TpomexyTKH 3HaK MOCTOSIHCTBA

28

UYEtHble 1 HEUETHBIE PYHKIIUHU.
[lepnoauueckue Gpynkuuu. [Tpomexyrku
MOHOTOHHOCTH (DYHKIIUU

29

MaxkcuMyMbl © MUHUMYMBI (DYHKITHH.
HauOoinsiee 1 HanMeHblIee 3HAUECHNE
(GYHKIIMHY Ha IPOMEXKYTKE

30

31

JluHeiiHasi, KBaJpaTU4Has U JPOOHO-
TuHeWHas QyHKIun

DJeMeHTapHOe UCCIIeI0BaHue U
NOCTPOCHHE TPAPUKOB STHX (PYHKIUI




DJIeMEHTapHOE UCCIIeIOBAaHUE U

32 .
MoCTpoeHUe TpadUKOB ITUX QYHKIUH

33 Crenens ¢ 1enbIM 110KaszarenaeM. bunom
Hsrorona

34 Creness C 1eJIbIM NIOKa3aresieM. bunom
HeroTona
Crenennas (QyHKIUS C HATYpAJIIbHBIM U

35 LeJIbIM IMoKaszareiieM. E€ cBolicTBa U
rpaduk

36 KonTtponbHnas padora: "Crenennas
¢ynkuus. E€ cBolicTBa 1 rpadux”

37 ApudmeTndeckuii KOpeHb HATYpaIbHOM
CTEIEeHH U ero CBOMCTBa

38 ApudpmeTnueckuii KopeHb HaTypaJbHOU
CTEIIEHU U €ro CBOMCTBA

39 [Ipeo6Gpa3oBaHMs YUCIOBBIX BbIpAXKEHUI],
COJIEprKalINX CTENEHU U KOPHU

40 [TpeoOpa3oBaHus YHUCIOBBIX BBIPAXKEHUH,
COJIeprKalUX CTENEHU U KOPHU

41 [TpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,
COJIEpIKalUX CTENEHU U KOPHU
HppauronaneHbie ypaBHeHUS. OCHOBHBIE

42 METO/Ibl PEeIIEHUs UPPALMOHATIBHBIX
ypaBHEHUU
Wppanunonansueie ypaBHeHUs. OCHOBHbIE

43 METO/Ibl PEIIEHUS UPPALUMOHAIBHBIX

ypaBHEHUU




Wppaunonansheie ypaBHeHUs. OCHOBHbIE

44 METO/Ibl PEIICHUS UPPALMOHATBHBIX
ypaBHEHUU

45 PaBHOCHIIBHBIE TIEPEXO/IBI B PELLIEHUU
UPPaLMOHAJIbHBIX YPaBHEHUM

46 PaBHOCUIIbHBIE TIEPEXOABI B PELHICHUH
UPPALMOHATIBHBIX YpaBHEHUI

47 PaBHOCHIIBHBIE TIEPEXO/IBI B PELLICHUU
UpPPALMOHATILHBIX YPaBHEHHMA

48 PaBHOCHIIBHBIE TIEPEXO/IBI B PELLICHUU
UPPALMOHATILHBIX YPaBHEHUM
CaoiicTBa u rpaduK KOpHs N-Oi CTEHEHH

49 KaK (YHKIIUU OOpaTHOW CTETICHH C
HaTypaJIbHBIM MOKa3aTeseM
CgoiicTBa u rpaduk KOpHs N-0ii cTeneHu

50 KaK (yHKIIMM 0OpaTHOM CTENeHu ¢
HaTypaJbHBIM ITOKa3aTelleM
KonTponbnas pabora: "CsoiicTBa u

51 rpaduk KOpHs N-Oi CTETEHH.
WppanuonansHblie ypaBHeHUS"

59 CreneHb ¢ palliOHAIBLHBIM [TOKa3aTeIeM U
€€ CBOMCTBA

53 CreneHsp ¢ palluOHAJIBHBIM [T0KA3aTEIEM U
e€ CBOICTBA

54 CreneHb ¢ palliOHAIBLHBIM [TOKa3aTeIeM U
e€ CBOICTBA

55 [TokazaTenpHas GyHKIIHS, €€ CBOWCTBA U

rpaduk




Wcnonb3oBanue rpaduka GyHKIUN IS

56 - 1
pelLeHHs] ypaBHEHHH

57 Hcnonp3oBanue rpaduka GyHKIMN 1715 1
peleHus ypaBHEHU!
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

58 METO/IbI PEIICHHSI TTOKa3aTeIbHBIX 1
YpaBHEHUU
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

59 METO/IbI PEIICHHUs TOKa3aTEIbHbBIX 1
YpaBHEHUU
[lokasarenbHble ypaBHEeHUSA. OCHOBHbIE

60 METO/BI PEIICHUS TOKA3aTEIbHBIX 1
YpaBHEHUU

61 KonTponbnas pabora: "[lokazarenbHas 1
¢yuknus. [lokasarenpHble ypaBHEHUS "

62 Jlorapudm uucna. CoiicTBa jgorapudpma 1

63 Jlorapugm uyucna. CoiicTBa Jorapudpma 1

64 Jlorapugm uucna. CoiicTBa jJorapudpma 1

65 JlecsTuHble U HATypaJbHbIE JIOTapU(PMBI 1

66 JlecaTuuHbIe U HATypaJIbHBIE JOTapH(PMbI 1

67 [IpeoOpazoBanme BhIpaKEHUH, 1
CoJIepKAaIUX JOTapr(pMbI

68 [IpeoOpa3zoBanme BhIpaKEHUH, 1
COJIepXKaIIIX JTOTapru(MbI

69 [IpeobpazoBanue BeIpakeHUH, 1
CoJepKAIIUX JIOTapH(PMbI

70 Jlorapudmuueckas hyHKus, €€ CBOWCTBA 1

U rpaduk




Jlorapudmuueckas pyHKIus, €€ CBOWCTBA

71
U rpaduk

7 Hcnonp3oBanue rpaduka GyHKIMN 1715
peleHus ypaBHEHU!

73 Hcnonb3oBanue rpaduka GyHKIIUN AJ1s
pelIeHUs] ypaBHEHUI
Jlorapugmuueckue ypaBHEHUSI.

74 OCHOBHBIE METO/IbI PEIICHUS
jorapu(pMUUECKUX ypaBHEHHIMA
Jlorapugmuueckue ypaBHEHUSI.

75 OcCHOBHBIE METO/IbI PEILICHUS
norapu(pMHUECKUX ypaBHEHHMA
Jlorapudmuueckre ypaBHEHHUS.

76 OCHOBHBIEC METO/IbI PEIICHUS
norapu(pMUUECKUX YpaBHEHUN

77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUU
JOrapu(pMHUUECKUX YpaBHEHUH

78 PaBHOCHITBHBIE TIEPEXO/IBI B PEIICHUT
norapu(MUUECKUX YpaBHEHUN
Kontponbhas pabora:

79 "Jlorapudmuueckas QyHKIHS.
Jlorapudmuueckue ypaBHeHUs"

80 Cunyc, KOCUHYC, TAHT€HC M KOTAHT€HC
YHCIOBOTO apryMeHTa

81 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAaHTEHC
YHCIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCUHYC U apKTaHT€HC

YHCIIOBOTO apryMeHTa




ApKcuHYC, apKKOCUHYC U apKTaHT€HC

83 YHCJIOBOI'O apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

84 OIpEIEIEHUE TPUTOHOMETPUUECKUX
(YHKLMI 9UCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

85 olpeieIeHue TPUrOHOMETPHUECKUX
(GYHKIMI 9MCIOBOTO apryMEeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKUE
dbopMyibI

87 OCHOBHBIE TPUTOHOMETPUYECKUE
bopmybl

88 OCHOBHBIE TPUTOHOMETPUYECKUE
(bopMyJIbI

89 OCHOBHBIE TPUTOHOMETPUYECKUE
bopMmybI

90 [Ipeo6pa3oBanure TPUTrOHOMETPUUECKUX
BBIPKECHUIN

o1 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX
BBIPKCHUI

92 [IpeobpazoBaHne TPUTOHOMETPHUUECKUX
BBIPAKCHUIN

93 [Ipeobpa3oBaHre TPUTOHOMETPUIECKUX
BBIPKCHUI

94 Pemenune TpuroHoMeTpuuecKux
YPaBHEHUHU

95 Pewienrie TpUroHOMETpUYECKUX

ypaBHEHUU




Pewienrie TpUroHOMETpUYECKUX

96 9
ypaBHEHHUI

97 Pewienrie TpuroHOMETpUYECKUX
ypaBHEHUU

08 Pemenue TpuroHoMeTprUueCcKux
ypaBHEHUU

99 Pemenue TpuroHoMeTpruueCcKuX
YpaBHEHUU

100 Pemenue TpuroHoMeTpruueCcKux
ypaBHEHUI
Kontponbhas pabora:

101 "TpuroHoMeTpUYECKHE BEIPAKCHUS U
TPUTOHOMETPHUUYECKUE ypaBHEHUS "
[TociiemoBaTeTbHOCTH, CIIOCOOBI 3aJaHS

102 nocJeioBaTeabHoCTe. MeTon
MaTeMaTHYeCKON UHIYKIIUU
MOHOTOHHBIE ¥ OTPaHUICHHBIC

103 MocJieI0BaTeIbHOCTH. MicTopus aHanm3a
OECKOHEYHO MaJIbIX

104 Apudmerndeckas mporpeccus

105 I'eomeTpuueckas nporpeccust

106 beckoneuHo yObIBaroIas reoMeTpuiecKas
porpeccus

107 CymMma 6eCKOHEYHO yOBIBArOIICH
TeOMETPHUECKOU MPOrpeccuu

108 JIMHEeWHBIN ¥ SKCIOHEHIIUAIIBHBIA POCT.

Hucno e. DopMmyiia CI0KHBIX IIPOLEHTOB




JInHEeNHBIN U SKCITOHEHIIMAIBHBIN POCT.

109
Yucno e. DopMyiia CI0KHBIX IPOLEHTOB
Hcnonp3oBanue nporpeccun 1uist

110 peleHus pealbHbIX 3a/1a4 PUKIAJHOIO
Xapakrepa

111 KonrponsHas pabora:
"[TocienoBaTenbHOCTH U IPOTPECCUH’

112 HemnpepbiBHble GYyHKIIUU U UX CBOMCTBA

113 Touka pa3pbeiBa. ACUMITOTHI TpaduKOB
byHKIUH

114 CaotiicTBa (D)yHKIIUI HENPEPHIBHBIX Ha
OTpe3Ke

115 CpoiicTBa (DyHKIIUI HENPEPHIBHBIX Ha
OTpe3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

117 MeTto MHTEPBAJIOB JUIsl PELICHUS
HEPABEHCTB

118 MeTto1 UHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

119 [IpumeHeHne cBOMCTB HENPEPBIBHBIX
GbyHKIMHI 1715 penieHus 3aaa4

120 [IpumeHeHne CBOMCTB HEMPEPBIBHBIX
GyHKUIUHI 1715 peleHus 3a1a4

121 [lepBas u BTOpas Mpou3BOIHbIE (PYHKLINN

122 Omnpenenenue, FeOMETPUUECKUI CMBICIT

IIPOU3BOJHOMN




Onpenenenue, GU3NUECKUN CMBICTT

123 3 1
MIPOU3BOTHOM

124 YpaBHeHUE KacaTeIbHOW K TpaduKy 1
byHKIIUU

125 YpaBHeHUE KacaTeIbHOU K rpaduKy 1
byHKIHHA

126 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIIHNA

127 [TpousBoaHBIC AIEMEHTAPHBIX (PYHKIUN

128 [IpousBoaHasi CyMMBI, IPOU3BEICHHUS, 1
YaCTHOTO ¥ KOMIO3UIIUU (DYHKIUI

129 [IponsBoaHast CyMMBI, IPOU3BEICHHUS, 1
YaCTHOTO M KOMITO3UIINH (HYHKIIUI

130 [Tpou3sBoiHast CyMMBI, TPOU3BECHHU, 1
YaCTHOTO U KOMITO3UIIMU (DYHKIIMH

131 Kontponbnas padota: "[IpousBognas” 1 1

132 [ToBTOpenue, 06001IeHNE, 1
cuctemMarusanus 3HaHuil: ""YpaBHenus"

133 [ToBTOpeHue, 06001IeHNE, 1
cucteMaruzanus 3HaHuil: "Oynkuun"

134 HtoroBast KOHTpoJbHAs paboTa

135 Wrorosas koHTposbHAsA paboTa

136 [ToBTOpEHME, 0606mer01e, 1
cUCTeMaTH3aIHs 3HaHUI

OBUIEE KOJIMYECTBO YACOB I1O0 136 10

I[MPOT'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

[IpumeHeHne MpoOru3BOTHOM K
UCCJICIOBAHHIO (PYHKIIMH Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

[IpumeHeHne MpoOru3BOTHOM K

UCCJIEIOBAHHIO (PYHKIIMI Ha
MOHOTOHHOCTH M 9KCTPEMYMBI

KoanuyecTBO 4acoB

KonTpoJbHbIe

Bcero
padoTsbI

IIpakTnyeckue
padoThI

Jara
U3ydeHmust

DJIeKTPOHHBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcsl

[IpuMeHeHnne npou3BOIHON K
uccaea0BaHuI0 QyHKIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IprMeHeHnne npon3BOIHON K
uccaea0BaHuI0 QyHKIMI Ha
MOHOTOHHOCTB ¥ DKCTPEMYMBI
IIpuMeHeHne NpOU3BOIHON K
uccaea0BaHuio QyHKIMI Ha
MOHOTOHHOCTB ¥ DKCTPEMYMBI
IIpuMeHeHnne nponu3BOIHON K
UCCIeI0BaHMIO (PyHKIMHA Ha
MOHOTOHHOCTB U DKCTPEMYMBI

Haxoxnenne HanOOJIBIIETO U

HaMMCHBIICTO 3HAYCHUA HCHpCpBIBHOfI

(GyHKINU Ha OTpe3Ke




Haxoxnenue HaubonpLero u
HAUMEHBIIIETO 3HAYCHUS HEIPEPHIBHON
(GYHKIIUU Ha OTPE3Ke

Haxoxnenue HanOOJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOMN
(GyHKINU Ha OTpe3Ke

10

11

12

Haxoxnenrne HanOobIIero u
HAaVMEHBIIIETO 3HAYEHUS HEIIPEPHIBHOU
(GyHKIMU Ha OTpe3Ke

Haxoxnenrne HanOoIbIIero u
HaMMEHBIIETO 3HAYCHUS HETIPEPHIBHOM
(GYHKIIMH Ha OTpE3Ke

Haxoxnenune HanOoIbIIero u
HaMMEHBIIIETO 3HAYEeHUS HeTIPEPHIBHOM
(GyHKLIMHU HAa OTpe3Ke

13

[IprMeHeHnne npon3BOIHOMN IS
HaXO0X/IEHUS HAaWTYYIlIEero peleHus B
IIPUKIJIAIHBIX 3a7ja4ax

14

15

16

[IprMeHeHne npon3BOIHOMN IS
HaXO0K/ICHUS HAaWTYYIIEero PeleHus B
MPUKIJIAIHBIX 3a7a4ax

[IpumeneHnne npou3BOIHON JUIs
ONPEAEIIEHUS CKOPOCTH U YCKOPEHUS
mpoiiecca, 3a1aHHOT0 (OPMYIION UITH
rpaduxom

[IpumeneHnne npou3BOIHON JUIs
ONPEAEIIEHUS CKOPOCTH U YCKOPEHUS




nporecca, 3aJaHHOr0 (OPMYJION HITH

rpadukoM

17 Kowmmoszutus ¢hyHKImit

18 Kommozurust ¢hyHKIniA

19 Komnosunus ¢pyHKiumit

20 ['eomerpuyeckue oOpas3bl ypaBHEHUN Ha
KOOPJMHATHOMU TUIOCKOCTH

21 I'eomerpuueckue oOpa3bl ypaBHEHHH Ha
KOOPIAMHATHOM ITIOCKOCTH

29 KoHnTtponbHas pabora: "HccnenoBanue
(GYHKIMH C TOMOIIBIO TPOU3BOAHOM"

93 [TepBooOpazHas, OCHOBHOE CBOHCTBO
epBOOOPA3HBIX
[TepBooOpa3HbIe FIEMEHTAPHBIX

24 ¢yukuii. [IpaBuna HaxoXkACHUS
epBOOOPA3HBIX
[TepBooOpa3HbIe FIEMEHTAPHBIX

25 dbynakuumid. [IpaBuna HaxoXaeHUS
NepBOOOPA3HBIX

26 Hurerpai. I'eoMmeTpuyeckuii CMbICIT
WHTeTpaJa

97 Brruncnenue onpeaenéHHOro HHTErpaia
o popmyne HeroTona-JleliGunuma

28 Brruucnenue onpenenéHHoro HHTerpana
no popmyne HeroTona-JleliGnuna

29 [Ipumenenune uHTErpaia 1is

HAXOKICHHUS TUIOIIAACH TUNIOCKUX (QUTyp




[IpumeHnenue uHTeTpana s

30 HaXO0XXJIEHUS 00bEMOB reOMETPHUIECKUX
Tem

31 [Tpumeps! pemenuii udpepeHamTbHbIX
ypaBHEHUU

39 [Tpumepsl pemennii nuddepeHImanbHbIX
YpaBHEHUU
MartemaTrueckoe MOJEIUPOBaHHE

33 pEeaNbHBIX MPOIIECCOB C IMTOMOIIIBIO
muddepeHINaTbHBIX YPaBHEHHH

34 KonTtponsHas padora: "TlepBooOpazHast u
uHTerpan”

35 Tpuronomerpuyeckue GyHKINH, UX
cBOIicTBa U rpaduKu

36 Tpuronomerpuyeckue GyHKIIMH, UX
CBOIiCTBa U TpaduKu

37 TpuroHomeTpudeckue QyHKIIHH, UX
CBOIicTBa U rpaduKu

38 Tpuronometrpuyeckue GyHKIIMH, UX
CBOIicTBa U rpaduKu

39 Tpuronomerpudeckue GyHKIIMH, UX
CBOIiCTBa U TpaduKu
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

40 YpaBHEHUH € TIOMOIIbIO
TPUTOHOMETPHUYECKOU OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPHUECKUX

41 YpaBHEHUH C TTOMOIIBIO

TPUTOHOMETPUUYECKOM OKPYKHOCTH




OT160p KOpHEN TPUTOHOMETPUUECKUX

42 yYpaBHEHUH C TTIOMOIIBIO
TPUTOHOMETPUIECKOH OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUIECKUX

43 YpaBHEHUH C TOMOIBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH

42 Pemienrie TpUroHOMETPUYECKUX
HEPaBEHCTB

45 Pemienne TpUroHOMeTpUYECKUX
HEpPaBEHCTB

46 Pemienne TpuroHOMeTpHUECKUX
HEPaBEHCTB

47 Pemienrie TpUroHOMeTpUYECKUX
HEPaBEHCTB
KonrtpomnsHas padora: "I'paduku

48 TPUTOHOMETPUUYECKUX (QYHKLUH.
Tpuronomerpuueckue HepaBeHcTBa'

49 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEILICHUS

jorapu(pMUUECKUX HEPABEHCTB




OCHOBHEIE MCTOABI pCIICHUSA

>4 JOrapu(pMHUUECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI PEIICHUS
norapu(pMHIECKUX HEPABEHCTB
56 OCHOBHBIE METO/IbI PEILICHUS
JOrapu(pMHUUECKUX HEPABEHCTB
57 OCHOBHBIE METO/IbI PEIICHUS
UppalMOHATILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IBI PEIICHUS
UppaMOHAILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pEILICHUS
UppaLMOHATILHBIX HEPABEHCTB
60 OCHOBHBIE METO/IBI PEIICHUS
UppaIMOHATFHBIX HEPABEHCTB
61 I'padmueckne MeToIbI penIeHUs
UpPPaMOHATFHBIX YPaBHEHUN
62 I'padrueckue MeTO bl peLIeHus
UppaMOHATILHBIX YPaBHEHUN
63 I'paduueckue MeTo Bl penIeHUs
MTOKAa3aTeJIbHbIX YPAaBHEHHUN
64 I'paduueckue MeTo bl penIeHus
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTob! penieHus
JOrapupMHUUECKUX YpaBHEHUI
66 ['padrueckue METOIBI pEeIICHHUS
JOrapu(pMHUUECKUX HEPABEHCTB
67 I'paduueckue MeTo bl penIeHus

Jorapu(pMUUECKUX HEPABEHCTB




68

I'paduueckue MeToapl pemeHus
MOKa3aTeNbHbBIX U JOrapu(PMUIECKUX
ypaBHEHUU

69

I'paduueckue MeToapl pemeHus
MOKA3aTeNbHBIX U JOrapu(PMHUECKUX
ypaBHEHUU

70

71

72

['padmyeckue MeTOABI peLICHUS
MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
HEPABEHCTB

['padmyeckue MeTOAbI pelICHUS
MOKa3aTeNbHbBIX U JOrapu(PMUUECKUX
HEPABEHCTB

KonrponbHas pabora:
"UppatmonanbsHele, MOKazaTeabHbIC U
norapudmuyeckre HepaBeHcTBa"

73

KowmmnekcHele uncna. AnreOpanueckas u
TpUTrOHOMETpHUUecKas (HOpMbI 3aITUCH
KOMILIEKCHOTI'O YHCIIa

74

75

76

KommnekcHele uncna. AnreOpanueckas u
TpUroHOMeTpHuuecKkas (hopMbI 3aITUCH
KOMIUIEKCHOTO YHCJIa

Apudmernueckue onepanuu ¢
KOMILIEKCHBIMU YHCIIaMU

Apudmernueckue onepanuu ¢
KOMILJIEKCHBIMHU YHCJIAMU

77

N300pakeHre KOMIUIEKCHBIX YnCel Ha
KOOPJMHATHOM IJIOCKOCTH




N300pakeHne KOMIUIEKCHBIX YUCEIl Ha

8 KOOPJUHATHOMU TIOCKOCTH

79 ®opmyna Myaspa. KopHu N-oii crenenu
U3 KOMIUJIEKCHOTO YHUCIIa

80 ®opmyna Myaspa. KopHu n-oii cTeneHu
U3 KOMIUJIEKCHOTO YHUCIIa
[IpuMeHeHHEe KOMITICKCHBIX YHCEN TS

81 perieHus: GU3NIECKUX U TE€OMETPUICCKUX
3aa4

82 KonTponbnas padora: "KommnekcHbie
yycna”

83 HarypanbHble u nensie yrcna

84 Harypanbhble u nensle yucna

85 [TpuMmeHeHne MPU3HAKOB AETUMOCTH
HEJTBIX YUCE

86 [TpuMmeHeHne MPU3HAKOB AETUMOCTH
EJBIX YUCell

87 [IpumeHeHre MPU3HAKOB ACITUMOCTH
nensix yucen: HOJl u HOK

88 [IpumeHeHre MPU3HAKOB AETUMOCTH
nensix yncen. HOJl u HOK

89 [IpumeHeHne MPU3HAKOB AETUMOCTH
IEJIBIX YUCEII: OCTATKH 110 MOJYITIO

90 [TpuMeHeHne TPU3HAKOB JISTUMOCTH
LEJBIX YUCEJI: OCTATKH [0 MOYJIIO
[IpumeHeHre MPU3HAKOB ACTUMOCTH

91 [ENBIX YUCEII: alroput™ EBkmuma st

PEIICHHUA 3a4a4 B LECJIbIX YHUCIaX




92

KonTponpHas padora: "Teopus menbix
yucen"

93

94

95

CucreMa 1 COBOKYITHOCTb ypaBHEHUH.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEJCTBUSA

CucreMa 1 COBOKYITHOCTh YPaBHEHHUM.
PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI-
CJIEJICTBUS

OCHOBHBIE METO/IbI PEIICHUS CUCTEM U

COBOKYIHOCTEN palMOHaIbHBIX
YpaBHEHUU

96

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW MPpallMOHAIBHBIX
YpaBHEHUHU

97

OcCHOBHEBIE MCTOABI pCHICHUSA CUCTEM U
COBOKYMHOCTEHN MOKA3aTEIbHBIX
ypaBHEHUI

98

99

100

OCHOBHBIE METO/IbI PEIIEHUS CUCTEM U
COBOKYMHOCTEHN MOKA3aTEIbHBIX
ypaBHEHUU

OCHOBHBIE METO/IBI PEILIEHUS CUCTEM U
COBOKYMHOCTEH JIorapu(pMUIECKIX
YPaBHEHUHU

OCHOBHBIE METO/IBI PELLIEHUS CUCTEM U
COBOKYMHOCTEH JIorapu(pMUIECKIX
YPaBHEHUHU

101

[IpruMeHeHrne CUCTEM K PEIICHUIO
MaTeMaTUYEeCKUX 3a7a4 U 3a7a4 u3




pa3IuYHbIX 00JaCTEN HayKU U peanbHOI
JKU3HU, UHTEPIIPETALNS IOJyYEHHBIX
pe3yJIbTaTOB

102

[IpuMeHeHne cuCTeM K PELICHUIO
MaTEeMaTUYEeCKMX 3a/1a4 U 3a]a4 u3
pa3IuYHbIX 00JaCTEN HAyKU U peanbHOI
JKU3HU, UHTEPIIPETALNS I0JyYEHHBIX
pe3yJIbTaTOB

103

[IprMeHeHNe HEPABEHCTB K PEILICHUIO
MaTEeMaTUYeCKHX 3a/1a4 U 3a]1a4 u3
pa3IUYHbIX 00JaCTEN HayKU U peanbHOI
JKU3HU, UHTEPIIPETALNS I0JyYEHHBIX
pe3yJIbTaTOB

104

KontponbHas padota: "Cucrembl
palMoHATBHBIX, UPPAIIMOHAITBHBIX
MOKa3aTeNbHbBIX U JOrapu(PMUIECKUX
ypaBHEHHH"

105

106

107

PanyonaneHbIe ypaBHEHMS C
rapameTpamMmu

PannonanbHbIe HEpaBEHCTBA C
napameTpamu

PanyioHanbHbIE CUCTEMBI € TApaMETPAMHU

108

109

WppanuonansHble ypaBHEHHU,
HEPABEHCTBA C TapaMeTpaMu

HppannonaibHble CUCTEMBI €
napameTpamu

110

[TokazarenbHble ypaBHEHUS, HEPAaBEHCTBA
C mapaMeTpaMu




111

[loka3arenbHble CUCTEMBI C TApAMETPAMU

112

113

Jlorapudmuueckue ypaBHEeHuUS,
HEpaBEHCTBA C MMapaMeTpaMu

Jlorapudmuueckre CUCTEMBI C
napaMeTrpamu

114

TpUroHOMETPUYECKUE YPABHEHUS C
rapameTpamMmu

115

116

Tpuronomerpuueckrue HepaBEeHCTBA C
napaMeTpamu

TpuUroHoMeTpUYECKrUEe CUCTEMBI C
napaMeTpamu

117

ITocTpoenue u ucciaegoBaHue
MaTeMaTUYECKUX MOJIENEeN peabHbIX
CUTyaluil C IOMOIIBIO YPaBHEHUH C
napaMeTpamu

118

ITocTpoenue u ucciaegoBaHue
MaTE€MaTUYECKUX MOJENEHN peaabHbIX
CUTYaIMil C TOMOIIBIO CUCTEM
YPaBHEHHUH ¢ ITapamMeTpamu

119

[TocTpoeHue u uccienoBaHue
MaTE€MaTUYECKUX MOJENEN peaabHbIX
CUTYallMil C TOMOIIBIO CUCTEM
YpaBHEHUH € TapamMeTpaMHu

120

121

KontponbHas pabdora: "3anaun ¢
napaMerpamu’

[ToBTOpenue, 06001IeHNE,
cucTemMarusanys 3HaHuil: "'YpaBHeHus"




122

[ToBTOpenue, 06001IeHNE,
cucTeMaTu3aIys 3HaHui: ""YpaBHeHUS

123

124

125

[ToBTOpenue, 06001IEHNE,
cucTeMaru3anus 3HaHui: 'Y paBHEHUS.
CucreMbl ypaBHEHUM"

[ToBTOpEeHmE, 0000IICHNE,
cucreMaru3anus 3HaHui: "HepaBencTra"

[ToBTOpEeHME, 0000IICHNE,
cucreMaru3anus 3HaHui. "HepaBencTra"

126

127

128

[ToBTOpenue, 06001ICHNE,
cucreMarusanus 3Hanuil: "HepaBencrsa"

[ToBTOpEHME, 0000IICHNE,
cucremaru3anus 3Hanuit: "TIponsBogHas
U e€ IpuMeHeHue"

[ToBTOpenue, o6o0IIEeHNE,
cucreMaTu3anus 3Hanuil: "IIpousBogHas
U e€ npuMeHeHue"

129

[ToBTOpenue, o6o0IIEHNE,
cucreMaruzarus 3Hanuil: "TIponsBoHas
u e€ npuMeHeHue"

130

[ToBTOpenwue, 0600IICHNE,
cuctemarusanus 3HaHuil: "MuTerpan u
ero npuMeHeHue"

131

132

[ToBTOpenue, o6oOIIeHNE,
cucreMaru3anus 3HaHui: "OyaKIIn"

[ToBTOpenue, o6oOIIeHNE,
cucreMarusanus 3HaHui: "OyHkuun"




133 [ToBTOpenue, 06001IeHNE, 1
cucreMaru3anus 3HaHui: "OyHKIIn'
134 Wroroas koHTpoJbHAS paboTa
135 HroroBasi kKoHTpOIbHAs paboTa
136 [ToBTOpEHwUe, 0606meH1:16, 1
CHCTEMAaTH3aLMs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yIbTAThl 0CBOEHUSI OCHOBHOIA
NpoBepPsieMOro .
o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeHEro 001ero 06pa3oBaHus
pe3yjabTara
1 Yucna v BBIYUCIICHUS
11 OnepupoBaTh NOHATHSAMH. DPALMOHAIBHOE U JCHCTBUTENBHOE YHUCIIO,
' OOBIKHOBEHHAs! U JIECATUYHAS JPOOb, IPOLIEHTHI
12 BeimonHATe  apudmMeTHdecKkue Oomepanud ¢ PalUOHAIBHBIMH |
' JeHCTBUTENILHBIMU YHACIAMHU
13 Bommonusate  mpuOMMKEHHBIE — BBIYMCICHHSA, HUCIIONB3Yys  IpaBuia
' OKpYTJICHUS, IeTIaTh IPUKUIKY U OLICHKY PE3yJIbTaTa BEIYMUCICHUN
OnepupoBaTh MOHATUSMU: CTEIIEHb C IEJIBIM MOKa3aTeIeM, CTaHJapTHas
14 ¢dopMa 3anucu AEMCTBUTEIBLHOTO YMCiIa, KOPEHb HATYpaJbHOM CTENEHH;
' MCIOJIB30BaTh MOJIXOAIIYI0 (POPMY 3aITUCH JIEUCTBUTEIBHBIX YUCEN IS
pelIeHUs MPAKTUUYECKUX 3a/a4 U MPEICTaBICHUS JaHHBIX
OnepupoBaTh NMOHATUSMH. CHHYC, KOCHHYC M TaHTEHC IPOU3BOJILHOTO
1.5 yriia; WCIOJIb30BaTh 3alUCh TMPOU3BOJIBHOTO yria uepe3 OOpaTHbIe
TPUTOHOMETPHUYECKHE (PYHKITHH
2 VYpaBHEHHS 1 HEpaBEHCTBA
OnepupoBaTb MOHATUAMHU: TOXIAECTBO, ypaBHEHUE, HEPABEHCTBO, LIENOE,
2.1 panroHaIbHOE, UppanroHaIbHOe ypaBHEHUE, HEpPaBEHCTBO,
TPUTOHOMETPUUYECKOE YpaBHEHUE
29 BeimonHATe  TpeoOpa3oBaHUsl TPUTOHOMETPHUYECKUX BBIPAKCHUH W
' pemaTh TPUTOHOMETPUYECKHIE YPAaBHEHHS
BeimonHaTe npeoOpa3oBaHus LENbIX, PALMOHATIBHBIX U HPPALMOHATBHBIX
2.3 BHIDQKEHUI W pelaTh OCHOBHBIC THITBI IIE€NBIX, PAlMOHAIBHBIX H
UppaIMOHATFHBIX YPAaBHEHHIA U HEPABEHCTB
54 [TpuMeHATh ypaBHEHUS UM HEPAaBEHCTBA JUI PEIICHUS MaTeMaTHYeCKUX
' 3aj]1a4 M 3a/1a4 U3 Pa3IMUHbIX 00JIacTei HAyKU U peaslbHOM KU3HU
MonenupoBaTh peajbHblE CUTyallUd Ha SI3bIKE alreOphl, COCTABIATH
2.5 BBIpa)KEHUsI, ypaBHEHMS, HEPABEHCTBA 110 YCIOBHIO 33JauH, UCCIIEA0BATh
MOCTPOCHHbIE MOJIEJIM C MCIIOJIb30BaHUEM arrapara anreopsbl
3 OyHKIMY U TpaPuKU




OnepupoBaTb MNOHATUSAMH. (PYHKIMS, CHOCOOBI 3akaHusl (QYHKIUH,

3.1 00J1acTh ONpEACNICHHs] W MHOXECTBO 3HA4YCHHWH (YHKIHMH, Tpaduk
(GyHKIMH, B3aUMHO 00paTHbIE QYHKITUN
3.2 OnepupoBaTh MOHATUSAMHU. UYETHOCTh W HEYETHOCTH (YHKIUU, HYIH
' (GYHKIMH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Hcnonb3oBathk rpaduku GyHKIUN U1l pelIeHUsT ypaBHEHUH
34 Crpoutb W uuTaTh TpaQuKH JIHHEHHOW (YHKUIWH, KBaJIPaTUIHOM
' GbyHKIMH, cTeneHHOW QYHKINHU C IIeTBIM [T0Ka3aTeIeM
Hcnonb3oBate Tpapuku (QYHKIUN s HCCICIOBAHUS IPOIECCOB U
35 3aBHCUMOCTEH TpU PELICHUH 3aJad W3 JAPYIHX y4eOHBIX MPEIMETOB U
' peanbHOM  JKM3HHU, BBIpaXaTh (QOpPMYyJIaMU  3aBHCHUMOCTH  MEXIY
BEITMYMHAMU
4 Havana matematuyeckoro aHaimsa
a1 OnepupoBaTh MOHATHSAMHU: IIOCIEAOBATEIBHOCTh, apupMeTHYecKas H
' reoMeTpuyecKasi Iporpeccuu
OnepupoBaTh HOHATHAMH. OECKOHEYHO YOBIBAIOIIAs TE€OMETpHUYECKas
4.2 mporpeccusi, CyMMa OECKOHEYHO  YOBIBAaIOIIEH  T'e€OMETPUYECKOM
pOTpeccuu
4.3 3aaBaTh MOCIEA0BATEIHLHOCTH PA3IUYHBIMU CIIOCOOAMHU
44 Hcnonp30BaTh CBOMCTBA MOCIEIOBATENIBHOCTEM W MPOTPECCH A
' pellIeHus pealbHBIX 3aj]au MPHUKIAIHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
5.1 OnepupoBaTh MOHATUSIMU: MHOXKECTBO, OTIEPAIIMU HAJl MHOKECTBAMU
Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIA —amiapar Uil  ONHCAHHS
5.2 peabHBIX MPOIIECCOB U SIBICHUH, TIPU PEIICHUH 33/1a4 U3 IPYTUX yIeOHBIX
peMETOB
5.3 OnepupoBaTb  MOHATHAMHU.  ONpEJAEICHHE, Teopema,  CIEACTBHE,
JI0Ka3aTeIbCTBO
11 KJIACC
Kon N
IIpoBepsiemble npeAMeTHbIE Pe3yIbTAThl 0CBOEHUSI OCHOBHOI
NpoOBePsIEMOro .
o0pa3oBaTe/ibHOI NPOrpaMMBbl Cpe/iHero 001ero o0pa3oBaHust
pe3yJabTarta
1 Uucna u BBIYUCTICHUS
OnepupoBaTh MOHITHSIMH. HATypaJlIbHOE, IEJNOE YHUCIO, HCIONbh30BATh
1.1 MPU3HAKK JIETUMOCTH LEJIBIX YHCEN, Pa3jokKEeHHe 4YHciIa Ha IMPOCThIE
MHOHTEJH JUIS PEIICHUS 3a1a4
1.2 OnepupoBaTh MOHSATUEM: CTETICHD C PAllMOHAILHBIM MTOKa3aTeIeM




1.3

OnepupoBaTh MOHATUSAMU: JIOTAPU(PM YUCIA, AECITHYHBIC U HATYPATbHBIC
JorapudMbl

2.1

VYpaBHEHMS U HEPABEHCTBA
[IpuMeHsTh CBOMCTBA CTENEHM [UId IPeoOpa3oBaHUs BbIPAXKEHU,

OIIEpHUPOBATh MOHATHUAMU:. II0OKA3aTCIBbHOC YPABHCHHE M HEPABCHCTBO,
pe€miaTb OCHOBHBIC THUIIBI ITIOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ N HCPaBCHCTB

2.2

BoimonHATe 1peoOpa3oBaHus BBIPAKCHHUN, COIEPKAIIUX JIOTapu(MBI;
ONepUpPOBATh MOHATUSAMU: JIOTApU(MUYECKOE YpaBHEHUE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI JOTapU(PMHUUECKUX YpPaBHEHUHN 1 HEPABEHCTB

2.3

2.4

2.5

Haxonuts pemieHus npocTeUInX TPUrOHOMETPUYECKUX HEPABEHCTB

OnepupoBaTh MOHATUSMU: CUCTEMA JTUHEHHBIX YpaBHEHHH U €€ pelIeHue;
UCIIONIb30BAaTh  CUCTEMY JIMHEWHBIX  YpaBHEHMHA Ui peIICHUS
MPAKTUYECKHX 3aja4

Haxomute  pemieHuss  NOpOCTEHIIMX  CHCTEM U COBOKYIIHOCTEM
palOHAIbHBIX YPABHEHUM U HEPABEHCTB

2.6

3.1

MopenupoBaTh peaibHbIe CHUTYallUM Ha S3bIKE ainreOpbl, COCTaBIATH
BBIPAYKCHHMSI, YPABHEHUSI, HEPABEHCTBA U CHUCTEMBI MO YCJIOBUIO 33J1a4H,
MCCIIEIOBATh TIOCTPOCHHBIE MOJIEIIH C MCTIOB30BAHUEM amlIapara ajnreOpsl

OyHKIMU U TpaduKu
OnepupoBaTh TOHITHSIMH: TEPHOAWYSCKAs (YHKIHMS, TPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKH IKCTpeMyMa (QYHKIUH, HAuOOJIbIIee U

HauMeHbIlIee 3HaueHHs] (PYHKIHUU Ha MPOMEKYTKE; UCIIOJIb30BAaTh UX JUIS
uccienoBaHus PYHKINU, 3aJaHHON rpadukom

3.2

OnepupoBaTh NOHATHAMU: Ipa(UKH MOKA3aTEIbHON, TOTapUPMUUECKON U
TPUTOHOMETPUUECKUX (PYHKLIMH; H300paxkaTb KX Ha KOOPAMHATHOMN
IUIOCKOCTH Y UCIIOJIB30BATH Ul PEIICHUS] YPAaBHEHUN U HEPABEHCTB

3.3

3.4

N300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TIpapuKd  JUHEHHBIX
YpaBHEHUH W HCHOJB30BaTh HUX JUISl PEUICHHS] CHUCTEMBbl JIMHEHHBIX
ypaBHEHUU

Hcnonb3oBaTe rpapukd (QYHKIUH A7 HMCCIEIOBaHUS IPOLECCOB U
3aBHCUMOCTEH U3 APYruX y4eOHBIX AUCLUUIUINH

Hauama MaTeMaTH4eCcKOro aHaimsa

4.1

4.2

4.3

OnepupoBaTh TOHATUSAMH. HENpEphIBHAS (PYHKIUSA, TPOU3BOIHASL
(GYHKIMH; WMCHOJB30BaTh TE€OMETPUYECKHH ¥ (U3HYECKUH  CMBICIT
MPOU3BOAHOM JJIsI pEIICHHS 3a7a4

Haxoauth  mpou3BOAHBIE  AJIEMEHTapHBIX  (YHKIUH,  BBIYUCISTH
MIPOU3BOIHBIE CYMMBI, IIPOU3BEICHUS, YACTHOTO (DYHKITHI

Hcnonb30BaTh  MPOM3BOAHYIO JJIi  HCCIEOBaHUSA  (DYyHKIMM  Ha
MOHOTOHHOCTb M 3KCTPEMYMbI, IPUMEHATh PE3yJbTaThl UCCIEIOBAHUS K
MOCTPOCHUIO IpahuKOB




Hcnonb3oBaTh MPOU3BOAHYIO JIA HAXOXKJACHUSA HAWIIYUIICTO PCUICHUSA B

44 MPUKJIAJHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKHX, 3a7auax

45 OnepupoBaTh MOHATUSAMH. TMEpBOOOpa3Hass M UWHTErpaji; IOHUMATh
' reOMETPUYECKUN 1 (PU3MUYECKUI CMBICT HHTETpajIa

46 Haxogute mnepBooOpasHble 3lIeMEHTapHbIX  (DYHKUUN, BBIYUCISTH
' uHTerpai mo ¢popmyne Herorona — JleliOnuma

47 Pemate npukiagHpie 3a1a41, B TOM YHCIIE COIMAIBHO-3KOHOMUYECKOTO U

(1)I/ISI/ILI€CKOI"O XapaxkTepa, CpeacTBaMm MaTEMaTHYCCKOI'0 aHajin3a




MMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaAaHUSA

Koxa
1 Uucna 1 BIYUCICHUS
Panmonanbhple  umucina. OOBIKHOBEHHBbIE M JAECATUYHBIE JpOOH, MPOLECHTH,
OEeCKOHEUHble  MepUoAMYecKue  JIpoou.  ApudpmeTHyeckue  omepauuu ¢
1.1  pauuoHaJIbHBIMHM YHUCIIAMH, NIPEOOPa30BAHUS YUCIOBBIX BbIpakeHHH. IlpumeHenue
npoOeil U NPOLIEHTOB JJIs PEelIeHUs NMPUKIAAHBIX 3a7lau U3 pa3iIMyHBIX OTpaciei
3HaHUH U PEAIbHOM KU3HU
JlelicTBuTenbHbIE  yHMcha.  PalMoHalbHblE W MppAlMOHANbHBIE  YHUCIA.
1.2  Apudmernueckue omnepanuu ¢ JeHcTBUTENbHBIMU uuciamu. IlpuGnuxéHHble
BBIUMCIICHUS], [IPaBUJIa OKPYTJICHUS], IPUKHUIKA U OLIEHKA Pe3yJIbTaTa BbIYUCICHUI
Crenenp ¢ mensiM mokaszareneMm. CranmaptHas ¢opma 3arucu JIeHCTBHTEIHHOTO
1.3 uymcna. Mcnonp3oBanue moaxossmield (GOpMbl 3alIUCH JEHCTBUTEIBHBIX YUCET IS
peleHusl MPaKTUYECKUX 3a7a4 U MPEICTABICHHS JaHHbBIX
14 Apudmernueckuii KOpeHb HaTypalbHOW cTerneHu. [leiicTBus ¢ apupMeTHIeCKUMHU
' KOPHSIMU HAaTypaJIbHOM CTETICHN
15 CuHyc, KOCHMHYC M TaHI€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTAaHT'€HC YMCJIOBOIO apryMEeHTa
2 VYpaBHeHMsI U HEpABEHCTBA
2.1 ToxnaecTBa U TOXKIECTBEHHBIE TIPE0OpPa3OBaAHUS
99 IIpeoOpazoBanue TPUTOHOMETPUUYECKHX BbIpa)KEHUI. OcHoBHBIE
' TPUTOHOMETPHUYECKUE (POPMYJIBI
23 VYpaBHeHHE, KOpeHb ypaBHEHHUs. HepaBeHCTBO, pellleHHMEe HepaBeHCTBAa. Meron
WHTEPBAJIOB
2.4  Pemenue 1enbIX U APOOHO-PALMOHATIBHBIX YPAaBHEHNUI 1 HEPABEHCTB
2.5 Pemenne nppanoHaNbHBIX YPaBHEHUN U HEPAaBEHCTB
2.6  PemieHue TPUTOHOMETPUYECKUX YpaBHEHHM
97 [TpumeHeHne ypaBHEHH  HEPABEHCTB K PEIICHUIO0 MAaTeMAaTHIECKUX 3a/1a4 U 3aa4
' U3 Pa3IMYHBIX 00JIaCTeH HAYKU U peaslbHON KU3HU
3 OyHKIMU U TpaduKu
31 @Oyukius, cnocoObl 3agaHus QyHKuuu. I'papux (yHxnuu. BzaumHO 0oOpaTHBIE
' GyHKIHH
3. Ob6nacTe ompenesneHuss M MHOXKECTBO 3HaueHM ¢yHkiuu. Hymm ¢yHKnum.

[IpomMexyTku 3HAaKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE (PYHKIUN




33 Crenennast GyHKIUS C HATYPaJbHBIM U IIeTbIM TIOKa3aresneM. E€ cBolicTBa u rpaduk.
' CgoiicTBa 1 rpaduK KOpHS N-0il CTeTICHU
3.4 Tpuronomerpudeckass OKpyKHOCTb, ONpEACICHHE TPUTOHOMETPHUYECKUX (PYHKIHIA
' YHCIIOBOTO apryMeHTa
4 Hauana maTemaTuueckoro aHaiausa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHHs TOCIEAOBaTeNIbHOCTEH. MOHOTOHHBIE
' [0CJIEI0BATELHOCTH
Apudmernueckass U reomerpuueckas mporpeccuu. beckoHeuHO yObIBaromas
49 | TEOMETpHUECKad MPOrpeccrs. CymMa OecKOHEYHO YOBIBAIOUICH TE€OMETPUYECKOM
' nporpeccun. Dopmyiia CIOXKHBIX HPOLEHTOB. lcronb3oBaHWE NPOTPECCUU IS
pEelIeHNs pealIbHbIX 3aJa4 IPUKIAJIHOTO XapaKTepa
5 MHoxxecTBa 1 JIOrMKa
MHoOXecTBO, omnepanuu Haj MHoxkecTBamH. Jluarpammbr Diiepa — Benna.
5.1 | IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOIO armapara /s OINUCAaHUS peabHbIX
IIPOLIECCOB U SIBJICHUH, P PEILIEHUH 3a]a4 U3 APYIUX y4eOHBIX NIPEIMETOB
5.2 Omnpenenenue, Teopema, CIeACTBUE, J0Ka3aTEIbLCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Hucna u BIYUCICHUS
11 Hatypanbhble u nensie uncia. [IpusHaku JeTMMOCTH LeNbIX YHUCe
1.2 Crenens ¢ paluoHaIbHBIM MTOKa3aTeneM. CBONCTBA CTENEHU
13 Jlorapudm uucna. [lecsTuyHble U HATYpajIbHbIE JOrapupMbl
2 VYpaBHeHMsI U HEpaBEHCTBa
2.1 IIpeoOpa3oBanue BBIpAXKEHUH, COAECPIKALIUX JIOTapU(HMBI
99 [IpeoGpa3oBanue BbIpaXXeHH, CoepKAIUX CTENIEHU C pallMOHATbHBIM
' HoKa3aTesiem
2.3 [TpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB
2.4 IToka3zaTenbHbIE YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapumuueckre ypaBHEHUsI U HEPABEHCTBA
26 Cuctembl JMHEHHBIX ypaBHeHHMH. PeleHue NpHUKIAIHBIX 337a4 C TOMOIIBIO
' CUCTEMBI JINHEWHBIX YPaBHECHUN
2.7 CucreMbl ¥ COBOKYITHOCTH pallOHATIbHBIX YPABHEHHUI U HEPABEHCTB
58 [IpumeHeHne ypaBHEHHMH, CHCTEM M HEPABEHCTB K PELICHHI0O MaTeMaTUYECKHX
' 3a7a4 ¥ 3a/1a4 U3 Pa3InYHbIX 001acTe HAYKN U pealbHOM KU3HU
3 OyHKIMU U TpaduKu




Oynkius. [lepuognueckue QyHkuu. [IpoMeXyTkH MOHOTOHHOCTH (YHKIIHU.

3.1 Makcumymbl 1 MUHUMYMBl GyHKIHH. HaunOospliee W HawMEHbIEE 3HAYCHHE
(GyHKIIMM Ha IPOMEKYTKE

3.2 Tpuronomerpuueckue GyHKIUHN, UX CBOMCTBA U rpaduku

3.3 [TokazaTenpHas u norapudmMuydeckas PyHKIIUH, UX CBOMCTBA B rpaduKu

3.4 Hcnonp3oBanue rpadukoB GyHKIMHA 1715 pelieHus] ypaBHEHUN 1 JIMHEHHBIX CHCTEM
Ucnonb3oBanue rpaduxkoB (QyHKUMIA JUIsI  HCCIEAOBAHUSA  IPOLIECCOB U

3.5 3aBUCHMOCTEH, KOTOpbIE€ BO3HHMKAIOT MPU PEUICHUH 3a/ad U3 JIPYrHuX Y4eOHBIX
IIPEAMETOB U PEaJIbHOMN KU3HU

4 Hayana maTemaruueckoro anaimsa

4.1 HenpepbiBabie pyHKIIMH. MeTO MHTEPBAJIOB AJISl PEIICHUS HEPABEHCTB

4.2 [TpousBoanas pynkuu. ['eomeTpuueckuii 1 GU3NIECKUN CMBICI TPOU3BOTHOM

43 [TpousBonHbIe 3eMeHTapHBIX (QYHKIUH. DOpMyasl HAXOXKIEHUS TPOU3BOJHON

' CYMMBI, IIPOU3BEICHHS U YaCTHOTO (PYHKIIUH

[IpumeneHne NPOM3BOAHONW K HCCIEAOBaHUIO (YHKIUH Ha MOHOTOHHOCTH U

4.4 sKkcTpeMyMbl. Haxoxnenrne HanOOobIIEro ¥ HauMEHbBIIETo 3HaYeHHs] (PYHKIIMK Ha
OTpe3Ke
[IpumeneHne MpoON3BOAHOMN ISl HAXOXK/ICHUSI HAUTYYIIETO PEICHHUS B IPUKIATHBIX

4.5 3aavyax, s OMpeieNieHuss CKOPOCTH Tpollecca, 3agaHHOro Qopmymoi uiIu
rpagukoM

4.6 [lepBooOpa3nas. Tabmuma nepBooOpa3HBIX

47 WuTerpan, ero reomerpuueckuii v pu3nueckuil cMbIci. Berurcnenue nurerpania mno

dbopmyne HeroTona — JleitOuuiia




IMPOBEPAEMBIE HA EI'D 110 MATEMATUKE TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOTPAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBePSIEMOro
TpeOoOBaHUs

IIpoBepsiemble TPeOOBaHHUSI K MPEeAMETHBIM Pe3yJbTaTaM OCBOEHUS
OCHOBHOI1 00pa30BaTe/IbHOI IPOrpaMMbI CPeIHEro oo1Iero
o0pa3oBaHus

BnageHne Meronamm JOKa3aTENbCTB, aIrOPUTMaMHU pEIIEHUS 3ajady;
yMeHue (GOpMyaHpOBaTh U OINEPUPOBATH TMOHATHAMU. ONpEACTICHHE,
aKCHoMa, TeOpeMa, CIIEICTBHE, CBOMCTBO, IPHU3HAK, JOKA3aTEIIbCTBO,
paBHOCUJIbHBIE (DOPMYJIMPOBKHU; IPUMEHATh UX; YMEHHE (HOPMYIHPOBATH
00paTHOE M NPOTHUBOIOJIOKHOE YTBEpPXKJIEHHUE, MPUBOAUTH IMPUMEPHI U
KOHTPIIPUMEPHI, HCIONb30BaTh METOJ, MaTEeMaTHUYeCKONM WHAYKIINH;
IIPOBOAMTH  JOKA3aTENbHBIE PpACCY)KICHWS IpU PpELICHUM 3alad,
OLICHMBATh  JIOTMYECKYIO0  IMPAaBUIBHOCTb  PACCYKIEHHUH, yMEHHE
OIEpUPOBATh MOHATHAMHU. MHOKECTBO, IOIMHOXECTBO, OINEpPALMU Haj
MHOKE€CTBaMHU; YMEHHE HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar AJIs ONMCAaHUs PEAJIBHBIX IIPOLIECCOB U SIBJICHUI U NIPU PELICHUH
3aJa4, B TOM 4HCI€ M3 JAPYyrux Y4eOHBIX IPEIMETOB; YMEHHE
ONepUpOBATh MOHATHAMMU: Tpad, cBI3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh U OIHUCHIBaTh TIpadbl pa3IMUHBIMU

CHOCO68.MI/I; HCIIOJIB30BaTh Fpa(l)BI IIpu pCHICHUU 3a1a4

YMeHue onepupoBaTh HNOHATUSIMU: HATYpPaJIbHOE YHUCIO, LIEJI0E YHCIIO,
CTEMEeHb C LETBIM MOKa3aTeIeM, KOPEHb HaTypaIbHOW CTENEeHU, CTETICHb
C palMOHAJbHBIM  [IOKa3aTeleM, CTeNeHb C  JACHCTBUTEIbHBIM
nmokaszaTeyieM, JiorapuM YHCIa, CHHYC, KOCHHYC M TaHTEHC
MPOU3BOJILHOTO YHCJIA, OCTATOK IO MOJYJII0, PAalMOHAIBLHOE YHCIIO,
UppAlMOHATIFHOE  YHUCIIO,  MHOXECTBa  HATypaibHBIX,  LEJbIX,
palMoOHANBHBIX, JACHCTBUTEIBHBIX YHCEN, YyMEHHE HCIOJb30BaTh
MPU3HAKK JIETMMOCTH, HAUMEHBIUN OOLINIl JeTUTeNh U HauMEHBIIee
obmee kpaTHoOe, aropuT™ EBKIIMIA Tipu peleHnn 3a1ad; 3HAKOMCTBO C
pa3NIUYHBIMM ~ TMO3ULMOHHBIMU  CHUCTEMAaMH  CUHCIICHMS, yMEHHUE
BBITIOJIHSITh BBIYMCIICHHE 3HAYEHWW W MPeoOpa3oBaHUsI BBIPAXKEHUN CO
cTeneHsMH U jorapudmamu, mpeoOpa3zoBaHUS IPOOHO-PAIIMOHATHHBIX

BBIpa)KeHHfI; YMEHHUE OIICPUPOBATH INOHATHAMMU. IIOCJICAOBATCIHLHOCTD,




apudMeTHIecKast porpeccus, reoMeTpruIecKas mporpeccus, 0eCKOHEYHO
yOBIBalOIIasi  TEOMETPUYECKass  MPOTPEeccHs;  yMEHHE  3aJ1aBaTh
MOCJIEI0BATEIBHOCTH, B TOM YHCIIE C TIOMOIIBIO PEKYPPEHTHBIX (GOpMYT;
YMEHHE ONEepPHPOBATh MOHATUSAMHU. KOMIUIEKCHOE YHUCIIO, CONPSDKEHHBIC
KOMILJIEKCHBIE YHCIIa, MOIYJb M apTyMEHT KOMIUIEKCHOTO yHcia, popma
3aIMCH KOMIUICKCHBIX 4HCell (reoMeTpudecKasi, TPUrOHOMETpUYecKas 1
anreOpanyeckas); yMeTb MPOU3BOIUTH apU(PMETHUCCKUE ICHCTBUSA C
KOMIUIEKCHBIMH ~ YWCJIAMH; TPUBOIUTH IPUMEPHl  HCIIOJIB30BAHUS
KOMIUICKCHBIX YHCEJI; ONEPUPOBATh MOHATUAMHU. MaTpuia 2X2 u 3X3,

OIIpCACIIMTEIIb MaTPHUIIbI, FCOMeTpI/ILIeCKI/Iﬁ CMBICJI OIIPEACIINTEIA

YMeHHe OonepupoBaTh IMOHATHAMU. palUOHAIbHBIC, UPPALMOHAIIBHBIE,
NoKa3aTebHbIe, CTENEHHBIE, JIoTapu(pMUIECKHe, TPUTOHOMETPHUYECKUE
YpaBHEHUs U HEPABEHCTBA, HUX CHUCTEMBI; YMEHHE OIIEpUPOBATH
HNOHSTUSMU. TOXJIECTBO, TOXKJIECTBEHHOE IPeoOpa3oBaHuE, ypaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHIBHOCTD
YPAaBHEHHW, HEpPAaBEHCTB M CHUCTEM; YMEHHME pellaTbh YpaBHEHU,
HEPaBEHCTBA U CHUCTEMBI C IIOMOILUBI pa3JIMYHBIX NPUEMOB; pelIaTh
YPaBHEHUs, HEPABEHCTBA W CHUCTEMBbI C IIApaAMETPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJIA PELICHUS MaTEMaTUYECKUX

3a]1a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTe HayKu U peanbHON )KU3HU

YMeHue omnepupoBaTh MOHATUSAMHU: (PyHKIHS, YETHOCTh (PYHKIINH,
HNEePUOJIUYHOCTh (YHKIHMH, OIPaHHMYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
GyHKIUH, 3KCTpeMyM (PyHKLIHMH, HAauOOoblllee U HAUMEHbIIEe 3HAUCHUS
(GYHKLIMHU Ha IPOMEXKYTKE, HEMIpepbIBHAs (YHKIINS, aCUMIITOTHI rpaduka
GbyHKIMH, TIepBasi ¥ BTOpas MPOU3BOAHAS (DYHKLUHU, T€OMETPUUECKUI U
¢u3nyeckuif CMBICI TPOM3BOJHON, NepBOOOpa3Hasi, OMNpeAeIEHHbIH
UHTETpall; YMEHHE HaXOAUTh AaCUMIITOTHI rpaduka (QYHKIHMH; yMEHHE
BBIUNCIIATh NPOU3BOAHBIE CYMMBI, IIPOM3BEIEHHUS, YaCTHOIO H
KOMIIO3UIMN (YHKIIMM, HaXOJUTh YpaBHEHHE KacaTelbHOM K rpauky
(GyHKIMK, yMEHHE HaXOAWUTh NMPOU3BOJIHBIC 3IEMEHTApHBIX (DYHKIHIA;
YMEHHE HCIONb30BaTh MPOU3BOAHYIO JUIsl HCCIeAOBaHUs (DYyHKIUH,
HAXOJUTh HauWOOJbIINE W HAMMEHBIINE 3HAUYEHUS (QYHKUUH, CTPOUTH
rpauKd MHOTOYJICHOB C MCIIOJIb30BAaHHEM arrapaTa MaTeMaTH4ecKoro
aHalM3a, MPUMEHATh IPOU3BOJHYIO Ul HAXOXKIEHUS HaWIydlIero
penieHuss B NMPUKIAJHBIX, B TOM YHUCJE COLMAJIbHO-DKOHOMHYECKUX W

(I)I/I3I/I‘-ICCKI/IX 3aJlayax,; HaxoAUTh IJIOLIAaA U 00BEMBI q)Hpr C IIOMOIIBIO




MHTCrpajia;, IMpUBOAUTH IIPUMEPhl MAaTCMAaTHYCCKOr0 MOACIUPOBAHUA C

noMouibio AuQdepeHrnaIbHbIX YpaBHEHHH

YMeHue omnepupoBaTh MNOHATHSAMM: rpaduk (yHKUMH, oOOpaTHas
¢byHKIMs, KOMIO3UIMA (YHKIMN, JTUHEWHas (YHKUIUS, KBaJApaTUYHAS
byHKIHS, panyoHanbHas byHKIIHS, CTeIeHHas byHKIHS,
TPUTOHOMETpUYECKHE (YHKUIUH, OOpaTHble TPUTOHOMETPHYECKUE
GyHKLIMH, TOKa3arenbHas M Jorapudmuyeckas QyHKIUH, yMEHHE
CTPOUTH TpapUKH W3yYeHHBIX (YHKUUU, BBIIOJIHATH MPEeoOpa3OBaHUS
rpaduKoB (QyHKIUH, UCHIOIB30BATh I'PpaUKHU AJIs U3yUEHUS IIPOLIECCOB U
3aBUCUMOCTEH, MPHU PEUICHUU 3a]a4 U3 APYrUX Y4eOHBIX MPEAMETOB H
3ajlay U3 peasbHOM >KHU3HU; BBIpaXKaTh (OPMYJIaMU 3aBUCHUMOCTU MEXKIY
BEJIMYMHAMU, HCIIOJIb30BaTh CBOMCTBA U rpaduKu (PYHKIUHA AJIs peTeHHs
ypaBHEHMI, HEpaBEHCTB M 3ajJady C M[apaMeTpaMy; HU300pakaTb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPaBHEHH, HEPABEHCTB

Hn UX CUCTEM

VMeHHe peliaTh TEKCTOBBIC 3aJa4d Pa3HbIX THIOB (B TOM 4YHCIC Ha
IPOIICHTHI, JI0JIM M YacTH, HA JIBWXKEHHE, paboTy, CTOUMOCTh TOBAPOB H
yCIIyT, HAJIOTH, 3aJ1a4uy U3 00JaCTH yIpaBJIECHUs JTUYHBIMU U CEMEHHBIMU
(MHAHCAMU); COCTaBJIATh BBIPAKCHHS, YPAaBHCHUS, HEPABEHCTBA M HX
CHUCTEMBI 0 YCJIIOBHMIO 3aJlayd, MCCIIEOBAThb IOJIYYEHHOE pEUICHUE U
OLICHMBATh IPaBAOINOJ00HOCTh PE3yJIbTaTOB;, YMEHHE MOJEIUPOBATh
peanbHBIE CUTyallMd Ha S3BIKE MATEMAaTHUKH, COCTaBIIATh BBIPAXKEHUS,
YpaBHEHHUs, HEPABEHCTBA W MX CHUCTEMBl [0 YCIOBHIO 3aJayH,
UCCIEA0BATh IOCTPOCHHBIE MOJEIM C MCIOJIb30BAHUEM almapara

anredpbl, UHTEPIPETUPOBATH OTYUYEHHBIA PE3yabTAT

YMeHne onepupoBath MOHATUSIMU: cpeiHee apupMeTnIeckoe, MeIuaHa,
HauOoJIbIlIee M HAMMEHBIIIEEe 3HAUCHUSI, pa3Max, IUCIIePCHUs, CTAaHAAPTHOE
OTKJIOHEHHE YMCIOBOTO Ha0Opa, yMEHHE U3BIEKaTh, HHTEPIPETUPOBATH
nH(}OopMaIrIo, IPEJACTABICHHYIO B TA0IHIIAX, HA TUarpaMmax, rpadukax,
OTPaXKAIOIIYIO0 CBOMCTBA peaIbHBIX MPOLECCOB U SIBJICHUH; IPEACTABIATh
uHGOpMaLMI0O C TMOMOUIbI0 TalnMIl M JUarpaMM; HCCIEI0BaTh
CTaTHCTUYECKUE TaHHBIC, B TOM YHCIIe C MPUMEHEHUEM TpadUuyecKux
METO/IOB M DJICKTPOHHBIX CPEJICTB; TpapueCcKu NCCIIeT0BaTh COBMECTHBIE
HAOMO/IEHUs C TOMOINBIO JHarpaMM pPAacCeMBaHUA W JIMHEWHOM

perpeccun




YMeHue onepupoBarbh IOHATUSAMH. CIIy4alHBIM OIBIT WM CIy4ailHOE
COOBITHE, BEPOATHOCTh CIIy4alHOI'O COOBITUS; yYMEHHE BBIYMCIATDH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM TIpadUuecKuX MeETOJ0B; MPUMEHSTH
(bopMysbl CIOXKEHHS M YMHOXKEHHUS BEpOSITHOCTEH, (OpMyIly IMOJIHOH
BEpOSATHOCTH, (hopmyny bepHyiu, komOuHaTOpHBIE (PAKTHI U (POPMYIIHI;
OLICHUBAaTh BEPOSTHOCTH pEAIbHBIX COOBITUH; yMEHHE ONEepUpPOBATh
NOHATUSAMM. CllydyailHas BEJIMYMHA, PpACHpPEIEICHUE BEPOSTHOCTEM,
MaTEMaTHYECKOE OXHUJAHWE, AHUCIEPCUs U CTaHAAPTHOE OTKIOHEHHE
CIlydallHOW BENWYHMHBI, (YHKIUH paclpeleNeHuss H  IUIOTHOCTH
PaBHOMEPHOIO, IIOKa3aTeJIbHOIO W HOPMAJBbHOIO pPACHpeAciICHUl,
YMEHHE HCIIOJIb30BaThb CBOMCTBA M3YyUYEHHBIX pAacIpeAeieHuil s
peleHus 3a7ay; 3HAKOMCTBO C MOHATHSMH. 3aKOH OOJBIIUX YHUCEl,
METOABI BBIOOPOYHBIX HCCIIEOBAHUHN, yMEHHE NPUBOJIUTH HPUMEPHI
HPOSIBJIICHUS. 3aKOHA OOJBIIMX YHUCEN B NMPHUPOAHBIX U OOLIECTBEHHBIX
ABJICHUSX; YMEHUE ONIEPUPOBATh MOHATUSAMU: COUETAaHUE, IIEPECTAHOBKA,
YHUCIO COYETAHUHM, YUCIO INepecTaHoBOK; OuHOM HbloTOHA, ymeHue
IPUMEHATh KOMOMHATOPHBIE (PAKTHI U PACCYKACHUS ISl pEIIeHUs 3a/1ay;
OLICHUBATh BEPOSTHOCTH  pEaJbHBIX COOBITHIA; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEJIb U HUHTEPIPETUPOBATH IIOJIyYEHHBIN pe3yIbTaT

YMeHue onepupoBaTh IOHATHAMU. TOYKA, MpsAMas, IUIOCKOCTS,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEIWYMHA YIVa, IUIOCKHH Yroi,
JBYI'PAaHHBIA yroJl, TPEXTPAHHBIM YroJ, CKPEUIMBAIOIIMECS MPSMBIE,
NapaJuIeIbHOCTh U NEPIEHAUKYISAPHOCTD MPSAMBIX U IIJIOCKOCTEH, yroi
MEXIy HPSAMBIMH, YroJl MEXIy IPSMON M INIOCKOCTBIO, YTOJ MEXIY
IIJIOCKOCTSIMH, PACCTOSHHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE MEXKIY
IIPSIMBIMH, PACCTOSIHHE MEXK]y TUIOCKOCTSMM; YMEHUE UCIIOIB30BaTh IIPU
pelIeHNH 3a7a4 U3Y4eHHbIe (aKkThl U TEOPEMbl IUIAHUMETPHH; YMEHUE
OLICHMBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIEr0 MHpPA; CTPOUTH
MaTeMaTU4YeCKUEe MOJEIHM C IIOMOLIbI0 T€OMETPUYECKUX IIOHATHH U

BCJIMYMH, PCIIaTh CBA3AaHHBIC C HUMH MPAKTHYCCKUEC 3a1a4n
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YMeHue omnepupoBaTh MOHATUSAMU: IUIOIIAAL QUTYpbl, 00BEM QUTYPHI,
MHOTOTPaHHMK, MPaBWIBHBII MHOTOIPaHHUK, CEYEHHE MHOTOTPAHHHMKA,
KyO0, mapamienenumnen, Mpu3Ma, Nupamujaa, (urypa u IMOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomaas cdepsl, MIomaib
MOBEPXHOCTU MHPaMUbI, NMPU3MBI, KOHYyCa, IWIMHApPA, 00BEM KyoOa,

NpAMOYT'OJIBHOTO IMapaUICJIICIUIICAa, THPaMHUAbI, IIPU3MBbI, HUJIXHIAPA,




KOHYCa, Iapa, pa3BépTKa MOBEPXHOCTH, CEUCHHUSI KOHYyca M IWIMHApA,
napajulelbHble OCH WM OCHOBAaHMIO, CEUCHHE Iapa, IUIOCKOCTH,
Kacamomasacs cdepsl, IMWINHAPA, KOHYCA, yYMEHHE CTPOUTh CEUCHUE
MHOTOTPaHHHKA, H300pakaTh MHOTOTPAHHUKH, (GUTYPHI U TOBEPXHOCTH
BpAILCHUS, X CEUCHHSI, B TOM YHUCIIE C TOMOIIBIO AJIEKTPOHHBIX CPEICTB;
YMEHHE MPUMEHSTh CBOHCTBAa FEOMETPUYECKUX (DUTYP, CAMOCTOATEIHLHO
(bopMyaHpOBaTH ONpeeNeHIs U3ydyaeMbIX (UTYp, BBIIBUTATh TUIIOTE3bI
0 CBOWCTBax M NMpPHU3HAKaX reOMETPUYECKUX (Uryp, 0OOCHOBHIBATH WIIN
ONpoBepraTh MX, YyMEHHE TPOBOAMTH Kiaccudukauuioo ¢uryp 1mo
Pa3IUYHBIM TIPU3HAKaM, BBIOJIHATH HEOOXOIMMBIC JOTOIHUTEIbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh TMOHATHSMHU. JBW)KCHHE B TPOCTPAHCTBE,
napajuieNIbHbIA MIEPEHOC, CUMMETPHS Ha TUIOCKOCTH W B IPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHUE MMOAO0OMS, MOMOOHBIE (UTYpHI; YMCHHE
pacro3HaBaTh paBHbIC U MOJOOHBIC (UTYpHl, B TOM YHCJIE B TPHUPOJIE,
HCKYCCTBE, apXHUTEKTypE; HCIOJIb30BATh T'€OMETPUYECKHE OTHOIICHHS
[PH PEIICHUH 33/1a4; HAXOUTh T€OMETPUIECKUE BEJTMYMHBI (IJIHHA, YTOJI,
IoMma b, 00BEM) MPH PELICHUH 3a/1a4 U3 APYTHX YUCOHBIX MPEIMETOB U
U3 peaJbHON KHM3HU; YMEHUE BBIUUCIIATH F€OMETPUYCCKUE BEIMYHHBI
(mmuHa, yrou, miomanb, 00bEM, IUIOMIAAb MOBEPXHOCTH), HCIIONIB3YS
U3y4eHHbIE (OPMYIBI U METOJBI, B TOM YHCIE: IJIOMIAh MOBEPXHOCTH
MUPaMUJIbI, TIPU3MBI, KOHYCA, IWIMHIPA, TUIOMAIb cdepnl; 00bEM KyOa,
NPSIMOYTOJIBHOTO TMapaljieNienuneia, MUPaMUIbl, TPU3MBI, HUIHHAPA,

KOHYCa, 1l1apa; yMEHUEe HaXOAUTh OTHOIIIEHUE 00bEMOB MOJOOHBIX (UTYP
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YmMmenune OICprUpoOBaAThH TIOHATUSAMU. IpsAMOYroJjibHad CUCTEMaAa KOOpAUHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPJAMHATHI BEKTOPa, CyMMa BEKTOPOB,
NPOU3BEJICHUE BEKTOpPAa Ha YHUCIO, Pa3JIOKECHHE BEKTOpa IO Oa3ucy,
CKaJSIPHOE TPOU3BENICHHE, BEKTOPHOE MPOU3BEIACHUE, YroJl MEXIy
BeKTOpaMI/I; YMCHHUE HCIIOJIL30BAaTh BCKTOpHBIﬁ n KOOpI[HHaTHBIfI METO/
JUIS  PELICHHS TCOMETPUYECKUX 3aJady W 3a7ad JIPYrux y4eOHBIX

IIPEMETOB
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YMenue BBI6I/IpaTB HOI[XO,[[SIH_[I/Iﬁ METOA Uil pPCIICHUs 3aJayu,
INOHUMAaHHWEC 3HAYUMOCTH MATEMATUKW B HW3YUYCHHU IPUPOAHBIX H
06H.[CCTBCHHLIX mnmponeccoB  u }IBHGHI/Iﬁ; YMCHHUEC  PACIIO3HABATH

IMPOSBJICHUEC 3aKOHOB MaTEMAaTUKHW B MCKYCCTBE, YMCHHC IPUBOAWUTH




IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITMM POCCHMCKOM U  MHPOBOU

MaTeMaTH4YeCKOM HayKHu




INEPEYEHD 2JIEMEHTOB COIAEPKAHUA, ITPOBEPAEMBIX HA EI'D

1O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT coepKAHUA
1 Yucna ¥ BBIYUCIIEHUS

11 Hatypanbhble u niensie yncia. [Ipu3Haku JeTUuMOCTH LENbIX YHCE

12 Pammonanbueie  uyucna. OOBIKHOBEHHBIE W JECSATUYHBIE JApPOOH, TPOLEHTHI,
' 0eCKOHEUHbIE TIEPUOUUECKUE IPOOH

13 Apudmernieckuil KOpeHb HaTypalbHOU cTeneHu. JlelcTBUs ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOM CTETIeHU

14 Crenenp ¢ uenbiM mokazateneM. CTemeHb C PalMOHAIBHBIM IIOKA3aTENIeM.
' CBolicTBa CTETIEHU

15 CuHyc, KOCHHYC WM TaHTEHC YHCIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTAHT'€HC YUCJIOBOIO apryMEeHTa

1.6 Jlorapudm umcna. JlecATuuHble U HATypaJIbHbIE JOrapH(pMbI

JlelicTBuTenbHble 4ncia. ApupMeTHYECKHE OIepaluu ¢ JAeHCTBUTEIbHBIMU
1.7 yucnamu. [IpuOmk€HHBIE BBIYMCICHUS, NpaBWIIa OKPYIJIEHUS, NPUKHIKA U
OILIEHKA PE3yJIbTaTa BIYUCICHHI

1.8 [Ipeo6pa3oBanue BbIpakeHUI

1.9 KomrmiekcHble uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

21 Lenbie u 1poOHO-paIIOHAIEHBIC YPaBHEHUS

2.2 WppannonanbHble ypaBHEHU

2.3 Tpuronomerpuueckrue ypaBHeHHUs

2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHHS

2.5 Lenble u 1poOHO-paIOHAIbHBIE HEPABEHCTBA

2.6 HppannonanbHbele HEpaBEHCTBA

2.7 [Toka3zaTenbHbIe U JOrapupMUUECKIEe HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB

2.10 VYpaBHeHHUsI, HEpaBEHCTBA U CUCTEMBI C TApaMeTpaMu

2.11 Martpuna cucTeMbl JIMHEWHBIX YpaBHEHUU. ONpenenuTesb MaTpUIbl
3 OyHKIMYN 1 TpaduKu




@yukius, crnocodsl 3axanus ¢yHkuuu. I'padux Gynkmuu. B3aumuao oOpaTHbie

3 ¢dbysakuu. Uéraeie n HeuéTHbIe pyHKumu. [lepruoanaeckue GyHKIIMN
OOnacte ompeneneHus: WU MHOXECTBO 3HaueHuil ¢ynkmuu. Hymu ¢yskuum.
32 [TpomMexxyTKH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLIUH.
' MaxkcumyMbl 1 MUHUMYyMbl (QyHKUIUU. HanGonbliee u HauMeHbllee 3HAYEHUE
(GYHKLIMU Ha IPOMEXYTKE
33 CrenenHas ¢QyHKLUMs C HaTypajJbHbIM M LeJNbIM Ioka3ateneM. EE€ cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpauk KOpHS N-0i CTETIeHU
3.4 Tpuronomerpuueckue GyHKIUHN, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmudeckas GyHKIMH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. Acumnrorel rpadukoB ¢ynkuuid. CpoiicTBa (QYHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHNs [IOCJIEN0BATEIILHOCTER
3.8 Apudmernueckas u reomeTprueckas nporpeccun. @opmyiia CIOKHBIX MPOIEHTOB
4 Hauana maTemaTudeckoro anaimsa
4.1 [MpousBoanas Gpynkunu. [Ipon3BogHbIE HIEMEHTAPHBIX (YHKIHHA
[IpumeHeHne NPOM3BOIHOW K HCCIENOBAaHUIO (YHKIMH Ha MOHOTOHHOCTb U
4.2 sKcTpeMyMbl. HaxoxieHre HanOobIIero 1 HaMMEHbBILIETO 3HaUeHUs (PyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MHrerpain
5 MHosecTBa U JIOTUKa
5.1 MHoOkeCTBO, ornepaiuu HajJ MHOKecTBamu. J{luarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEpXHOCTH BpaIlleHUS
7.5 Koopaunats! 1 BEeKTOpbI




YYEBHO-METOJINYECKOE OBECIHEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1.

9.

Anrebpa: 7-8 kiacc: ydeOHUK I yUaluxcs: 001meo0pa3oBaTeIbHbIX
yupexxaenuii / A.I'. Mep3msik, B.b. ITomonckuii, M.C. Slkup. — M.
BenTana-I'pad.

Anrebpa: 7-8 kiacc: TUIaKTHIECKUE MaTepralbl. Tocodue Js
yuanuxcs oomeoopasoBarenbHbIx yupexacauii / A.I'. Mep3isk, B.B.
[Tonouckwii, E.M. Pabunosuy, M.C. fAxup. — M.: Benrana-I'pac.
Anrebpa: 7-8 xnacc: meroauueckoe nocobue / E.B. Bymko, A.T.
Mepznsik, B.b. Ilononckuii, M.C. Sxup. — M.: Benrtana-I'pad.
Anrebpa: 9 kmacc: y4eOHUK TSI yHaImmuxcst 001eo0pa3oBaTeIbHBIX
yupexxaenuit / A.I'. Mepansk, B.b. [Tononckuit, M.C. Skup. — M.:
Benrana-I"pag.

Anrebpa: 9 kiacc: TUIaKTHUYECKUE MaTepUalibl: MOCOOUE ISl yJaluxcs
o01ieo0pa3oBarenbHbIX yupexaenuit / A.I'. Mep3nsk, B.b. [TonoHckui,
E.M. PabunoBuu, M.C. Sxup. — M.: Benrana-I"pad.

Anreopa: 10-11 knacc: metoanueckoe nmocobue / E.B. Byiko, A.Tl'.
Mepsnsik, B.b. Ilononckuii, M.C. Skup. — M.: Benrtana-I'pad.
Anrebpa: 10-11 knacc: yueOHUK 1Jis1 ydamuxcsi o01eo0pa3oBaTeIbHbIX
yupexxaenuit / A.I'. Mepansk, B.b. [Tonouckuit, M.C. Skup. — M.:
Benrana-I"pag.

Anrebpa: 10-11 kmacc: quaakTHYECKUEe MaTeprabl. IOCOOHE s
ydanmxcs 00meo0opazoBaTenbHbIX yupexaeHuii / A.I'. Mepsisik, B.b.
[Tonouckuii, E.M. Pabunosuy, M.C. fAxup. — M.: Benrtana-I'pad.
Anreopa: 10-11 xmacc: meroaunueckoe nocodue / E.B. Bytko, A.T.
Mepznsk, B.b. Ilononckuii, M.C. Sxup. — M.: Benrtana-I'pad.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI
CETHU UHTEPHET
CnHcoK NporpaMMHO-1eJaroru4eCKuX CPeACTB, PeaJu3yeMbIX ¢
MOMOILILI0 KOMIILIOTEPA!

1.
2.

CD «1C: Penerutop. Matemaruka» (KuM)
CD «AJITEBPA ue mis otimmunukos» (HUW 3x0HOMUKY aBHALIMOHHON
POMBITIIICHHOCTH )MaremaTuka, 5-11 k1.

Cnucox UHTEpHET - pecypcoB:

1.

2.

3.

http://school-collektion.edu/ru - «Emunast kosuiekius mudpoBbIx
00pa3oBaTeNbHBIX PECYPCOB»

http://fcior.edu.ru, http://eor.edu.ru «®enepanbHbIil IEHTP
UH(OPMAIMOHHBIX 00pPa30BaTEIbHBIX PECYPCOB»
http://www.ed.gov.ru - Caiit Pocobpa3oBanus
http://www.school.edu.ru - Poccuiickuii 06pa3oBaTeabHbIN MOPTAT



http://school-collektion.edu/ru
http://fcior.edu.ru/
http://eor.edu.ru/

. http://www.proshkolu.ru/, - CaiiT 11 Bcex yunTenei-npeIMEeTHIKOB
becnnataeii mkonbHeIN noprtain «lIpolllkoiy.py - Bce mkomnsl Poccun»
. http://festival.1september.ru/ - ®dectuBanb negaroruyecKux HaeH
«OTKpPBITBIN YPOK»

. http://Iwww.metod-kopilka.ru/ - meToaudeckas KOnuiaKa yauTes
MaTEeMaTHKH.
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