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IHHOACHUTEJBHASA 3AIINCKA

Y4eOnbIii Kypc «Anredpa u Hayalla MaTeMaTHIECKOTO aHAJIN3a) SBIISCTCS
OJIHUM U3 HamOoJiee 3HAYMMBIX B MpOTpaMMe CpeaHero obmero oOpa3oBaHWs,
MIOCKOJIbKY, C OJTHOM CTOPOHBI, OH 00ECIIEYNBAET HHCTPYMEHTAIIbHYIO 0a3y JUis
U3YYECHHS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYTOoi CTOPOHBI, OpMHUPYET
JIOTHYECKOEe U aO0CTPaKTHOE MBINIICHHE 00YyJaroIUXCs Ha YPOBHE, HEOOXOAMMOM
1J1s1 OCBOEHUS MH(OPMATHUKH, OOLIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTHU U IPYTUX
auciuIUinH. B pamkax maHHoro y4yeOHOro kypca oOydarolivecs OBJaJeBaloT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOH HayKu, KoTopas (opMyIaupyeT CBOH
JAOCTHKEHHSI B MaTeMaTH4eCcKon (hopme.

VY4eOHbIi Kypc aireOpbl M Ha4all MATEMaTUYECKOTO aHaN3a 3aKiIabIBacT
OCHOBY JJisi YCIICIIHOTO OBJIAJICHUs 3aKOHAMHM (HU3UKH, XUMHUHU, OHOJIOTHH,
MMOHUMAaHUS OCHOBHBIX TECHACHITUI pa3BUTHS SKOHOMHUKH M OOIIIECTBEHHOM KU3HH,
MO3BOJISIET OPUEHTUPOBATHCSI B COBPEMEHHBIX IM(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIOIH30BaTh WX IS JaIbHEHIIET0 00pa3oBaHus U B
MOBCEAHEBHOM kM3HU. B TO ke BpeMs oBlajieHUue aOCTPAKTHBIMU U JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSIMH aireOpbl M MaTeMaTH4YeCKOro aHalli3a pa3BUBACT
YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHHHOCTH, JOKa3bIBATh
YTBEPKJICHUSI C IOMOIIIBIO0 MHIYKIIMU U PACCYKIATh AETYKTUBHO, UCIIOIH30BATh
0000IIeHe W KOHKPETH3allMio, aOCTparupoBaHUE M aHAJIOTHIO, (popMupyer
KpEaTUBHOE U KPUTHUECKOE MBIIILICHHUE.

B xone u3yuenust yue6HOro Kypca «Anredpa 1 Hayanaa MaTeMaTHIeCKOTO
aHaM3a» 00ydYaroIuecs MOJy4atoT HOBBIN OMBIT PEIICHUS MPUKIIATHBIX 3a/1a4,
CaMOCTOATENLHOTO MTOCTPOEHUSI MATEMAaTUYECKUX MOJIeNIeH pealbHbIX CUTYAaIIHH,
WHTEPHPETAIMK  TIOJYYCHHBIX  pEIICHUH, 3HAKOMATCA C  [pUMepaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B TpHpOJAE, HAyKe U HCKYCCTBE, C
BBIJAIONITUMUCS MaTEMAaTUUECKIUMHU OTKPBITUSIMU U UX aBTOPAMHU.

VYyebHblli Kypc 00Jajae€T 3HAYUTENbHBIM BOCHHUTATENIbHBIM TOTEHIIHAJIOM,
KOTOPBI peanu3yeTcss Kak uepe3 y4eOHBId MaTepuai, CHoCOOCTBYIOIIUH
(GOpMUPOBaHHIO HAYYHOTO MHUPOBO33PEHHUS, TaK M dYepe3 CHenupuky ydeOHOH
JEeSTENBbHOCTH, TpPeOyIoMeld MPOJOHKUTEIbHOW  KOHIIEHTPAIlMK  BHUMAaHUS,
CaMOCTOATENbHOCTH, AKKypaTHOCTH U  OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3ynbTar.

B ochHoBe Meronuku oOydeHus anreOpe W HayalaM MaTeMaTUYECKOTO
aHaJIKM3a JISKUT JeATEIbHOCTHBIA MTPUHITUTT 00yICSHUSI.

B crpykType yuebHOro kypca «AireOpa U Havajla MaTeMaTHYECKOTO
aHalIM3a» BBIJICJICHBI CIICAYIOIINE COIEPKAaTEIbHO-METOUIECKIe TUHIH: «Yncna
U BBIYUCICHUD», « DYHKIINH U Tpadukm», «YpaBHEHUS U HEpaBEeHCTBay, «Hauana
MaTeMaTU4YeCcKoro aHamu3a», «MHoXecTBa U JIOTMKa». Bce OCHOBHBIE



COJIEPKATEIbHO-METOUUECKHE JIMHUM M3Yy4YaloTCs Ha NPOTSHDKEHUM JIBYX JIET
oOyueHusi Ha YPOBHE CpEJHEro ooOuero oOpa3oBaHUs, €CTECTBEHHO JOMOJIHSA
APYT ApyTa U IOCTENEHHO HACKINIAsACh HOBBIMU TEMaMH | pa3jienaMu. J[aHHbIH
y4eOHBI KypC SIBISIETCS HMHTETPATUBHBIM, ITOCKOJIBKY OOBEIUHSET B cebe
COJIEp’)KaHUE HECKOJbKUX MaTeMaTHUeCKUX JUCIUIUIMH, TaKUX Kak anredpa,
TPUTOHOMETPHSI, MAaTEMAaTUYECKUH aHalu3, TEOpUs MHOXKECTB, MaTeMaTHYeCKas
goruka u gapyrue. Ilo Mepe Toro kak oOywaroliuecs OBJIAJIEBAlOT BcE Ooliee
MIMPOKUM MaTeMaTUYECKUM anmnapaTtoM, Y HUX MOCIEA0BaTEIbHO (OPMUPYETCS U
COBEpIICHCTBYETCS yYMEHHE CTPOUTh MaTE€MaTHYECKYl0 MOJIelb pealbHOM
CUTYalluH, IPUMEHATh 3HAHUS, IOJIYUYEHHbIE IPU U3YYEHUH y4eOHOro Kypca, JUIs
pEIIeHHUs] CAMOCTOSTEIEHO ChOPMYITMPOBAHHON MaTeMaTUYECKOM 3a/1a4uH, a 3aTeM
WHTEPIPETUPOBATH CBOM OTBET.

CopnepxarenpbHO-MeToInYeCcKas TMHUS «Hucna v BBIUKUCICHUS 3aBeplIaeT
(opMHUpPOBaHNE HABBIKOB MCIOIb30BAHUS I€HCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HayaTo Ha ypOBHE OCHOBHOTO 00111eT0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3oBaHHusl 0co0O€ BHUMaHHE yaensieTcss  (OPMUPOBAHUIO  HABBIKOB
palroHaIbHBIX BHIYMCICHUH, BKIIOYAIOMINUX B Ce0s NCIOIBb30BaHUE PAIUYHBIX
dopM 3amucu uMcla, YMEHHME JelIaThb HPUKUAKY, BBINONHATH HPUOIMKEHHBIE
BBIUMCJICHHSI, OIICHUBATh YMCIIOBBIE BBIPAXKECHUS, Pa00OTaTh C MAaTEMAaTHUYECKUMU
KOHCTaHTaMH. 3HAKOMBbIE OOYYaIOUIMMCS MHOXXECTBA HATypaJbHBIX, LEJbIX,
palMoOHaNbHBIX M JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPacCMaTpUBAOTCS
CBOWCTBEHHBIE €My CHEIUPUYECKUEe 3aJayd W OINepaluu: [eJICHHE Halemo,
OMEPUPOBAHUE OCTAaTKAMH HA MHOXXECTBE II€NIbIX YHCEN, O0COObIe CBOICTBa
paloHaNIbHBIX U UPPALMOHAIIBHBIX YHCEN, apu(METHUECKIE ONIEPALINH, a TAKKE
U3BJICYEHUE KOPHS HATYPAJIbHOM CTENIEHN HA MHOXKECTBE KOMILJIEKCHBIX YHCE.
bnaromapss mocnenoBaTeNbHOMY PpACHIMPEHUI0 Kpyra HCHOJIB3YEMBIX YHCEN W
3HaKOMCTBY C BO3MOXXHOCTSIMU UX MPUMEHEHHUS [IJIs1 PEIICHHS] PA3IMYHbIX 33124
dbopMupyeTcst IpeaCTaBICHUE O €AUHCTBE MATEMAaTUKH KaK HAyKH U €€ poJiu B
IOCTPOCHUH MOJEJIE pealbHOr0 MHpa, LIMPOKO HCHOJB3YIOTCA O000IIEHHE U
KOHKPETH3AIHSI.

Jluaust «YpaBHEHUS M HEPABEHCTBAa» pealM3yeTCsl Ha MPOTHKEHUU BCETO
oOyueHusi Ha YPOBHE CpETHEro oOmero o0pa3oBaHHUs, IOCKOJBKY B KaKIOM
pasnene Ilporpammbl NpeayCMOTPEHO pEIIEHUWE COOTBETCTBYIOUIMX 3adad. B
pe3ynbTaTe OOydalol[uecs OBIAJCBAIOT PA3NMYHBIMH METOJAMHU  PEIICHUs
paloHaNbHBIX, HPPAIHMOHATBHBIX, TOKAa3aTeNbHbIX, JOTapu(PMHUECKHX U
TPUTOHOMETPUUECKUX YpPAaBHEHMH, HEPABEHCTB M CHCTEM, a TaKXkKe 3aj]ady,
cojepkamux mnapameTpbl. llomyuyeHHble yYMEHHs IIHPOKO MCIONb3YIOTCS MpH
UCCIIeIOBaHUH (PYHKIINIA C TTOMOIIBIO PON3BOAHOM, MPU PEIICHUH MPUKIIATHBIX



3a]a4 U 3a]]a4 Ha HaX0X/IeHNE HAauOOIbIINX U HAUMEHBIINX 3HaYCHUHN (PYHKIIHH.
JlanHnasi comepkaTesbHast JIMHUS BKITIOYAET B ce0s Takke (OPMUPOBAHUE YMEHUM
BBIMIONHATH  pacuéTel 1o  (GopmyrnaMm, TpeoOpa3oBaHUs  PpallMOHAIBHBIX,
UPPAIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHHUN, a TaKKe BBIPAKCHHIH,
COJEpKallMX CTENeHu U Jorapudmel. bmaronmaps uzydeHuro anredpandeckoro
Marepuaia IPOUCXOAUT  JajibHEWIlee  pa3BUTUE  ANTOPUTMUYECKOTO |
abCTPaKTHOTO MBIIIIEHUS 00yUarouxcs, GOPMUPYIOTCSI HABBIKH JETyKTHBHBIX
paccyxaeHuid, paboTl ¢  CHUMBOJBHBIMH  (opMamu,  MPEACTABICHUS
3aKOHOMEPHOCTEM UM 3aBUCHUMOCTEH B BHUJE pPABEHCTB W HEpaBEHCTB. Auredpa
npemyaraeT d(PQPEeKTUBHbIE HWHCTPYMEHTHI IS pEHICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/1a4, HATJISIHO I€MOHCTPUPYET CBOM BO3ZMOXHOCTH KakK
S3bIKA HAYKH.

ConepxxarenpHo-MeTOoIMYeCcKass JMHUA «DYHKIMM U TpaQUKH» TECHO
neperuieTaeTcs ¢ JIPYTMMU JIMHUSIMH  Y4e€OHOro Kypca, IOCKOJIbKY B KaKOM-TO
CMBICIIE 33/1a€T MOCJIEI0BATEILHOCTh U3yUEeHHs MaTepuana. M3yueHnue creneHHou,
MOKa3aTeJIbHOM, JIOrapu(pMUIECKON U TPUTOHOMETPUUECKUX (DYHKILIHMA, UX CBOMCTB
U TpauKOB, UCTIONB30BaHNE QYHKIUN SISl pEIISHUS 3a/1a4 U3 IPYTUX YICOHBIX
MPEAMETOB U PEATbHOM KU3HHU TECHO CBA3aHO KaK C MATEMAaTUYECKUM aHAJIU30M,

TaKk M C pEIIeHHEeM YpaBHEHWH W HepaBeHCTB. llpum 3ToM Oomblioe BHUMaHHE
yaensieTcs: (pOPMUPOBAHUIO YMEHHS BBIPAXaTh (HOPMyIaMH 3aBUCUMOCTH MEXKTY
pa3IMYHBIMM BEJIMYMHAMH, HCCIENOBaTh IOJy4YeHHbIE (YHKUUU, CTPOUTH HX
rpaduku. MaTtepuai 3Toi cofepkaTeabHOM JIMHUK HAlleJIEH Ha Pa3BUTHE YMEHUN

¥ HAaBBIKOB, MO3BOJISIIOIIMX BBIPAKATh 3aBUCUMOCTH MEXKIY BEIMYMHAMHU B
pas3nuyHON (popMe: aHATUTUUECKOM, rpaduiuecKoil U ciioBecHOM. Ero uzyuenue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHHUS, CIHOCOOHOCTH K
0000IIIEHNUI0 U KOHKPETU3AIIUH, UCTIOIH30BAHUIO AHAJIOTHA.

CopepxarenpHass JuHHS «Hayanma maTeMaTH4YecKoro aHaiu3a» I[03BOJISET
CYILIECTBEHHO PACIIUPHUTH KPYT KaK MATEMAaTUYECKUX, TaK U MPUKIIATHBIX 3a7ad,
JAOCTYNMHBIX OOYYaIOIIUMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTb CTPOUTH
rpa@uKy CIOXKHBIX (PYHKUUNA, ONpEAeNsITh WX HauOOJbIINE U HAUMEHBIIHNE
3HAYEHMS, BBIUUCIATH IUIOMAAU (GUTYp ¥ OOBEMBI Tell, HAaXOAUTh CKOPOCTH W
YCKOpeHHUsl mpoueccoB. JlaHHas cojep)kareibHas JMHUS OTKPBIBA€T HOBBIE
BO3MOXXHOCTH IIOCTPOCHMSI MaTeMaTHMYECKUX MOJENeH peallbHbIX CHUTYyaluil,
MO3BOJISIET HAXOAWTh HAWJIydlllee pEelIeHWE B MPUKIAIHBIX, B TOM 4YHUCJIE
COLIMAJIbHO-DKOHOMHYECKHUX, 3a/1a4ax. 3HAKOMCTBO C OCHOBaMHU MaTEMaTUYECKOTO
aHajgu3a CIOCOOCTBYET pa3BUTUIO a0CTPAKTHOTO, (OPMaTbHO-JIOTHYECKOTO U
KpEaTUBHOTO MBIIUICHUS, (OPMUPOBAHHIO YMEHUH pacro3HaBaTh IPOSIBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U ucKyccTBe. O0ydaromuecs y3HaroT o



BBIJIAIONIUXCST PE3yjbTaTaX, TMOJYYECHHBIX B XOJE pa3BUTUS MaTeMaTHUKU Kak
HAyKH, U 00 UX aBTOpax.

CopeprkarenbHO-MEeTOuYECKast TUHUS « MHOXKECTBA M JIOTHKA) BKITIOYAET B
ceOsl DJIEMEHTHI TEOPUM MHOXKECTB W MATEMaTHYECKOW JIOTHKU. TeOpeTHKO-
MHOKECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KypC MIKOIBLHOW MaTeMaTHKU
U TpeiaraloT HauOoliee YHHMBEPCAJIbHBIM S3bIK, OOBEAMHSIOMUNA BCE pa3lielbl
MaTeMaTUKH W €€ TPUIOKEHUW, OHHM CBS3BIBAIOT pa3HbIE MaTEMaTHYCCKUE
TUCIUIUITMHBL ¥ WX TPUJIOKEHHs B efuHoe Iienoe. [loaTomy BakHO nath
BO3MOXKHOCTh OOy4YarIIeMycss TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOM MAaTEeMAaTHKHU U UCIIOJIb30BATh €TI0 JJIS BIPAKEHUSI CBOUX MBICIIEH.
JIpyruM BaXKHBIM TIPH3HAKOM MaTEMaTUKH KaK HAYKH CJSAyeT TNpHU3HATh
CBOMCTBEHHYIO €W CTpPOroCTb OOOCHOBaHUW U CJI€IOBaHUE OMNPEACIEHHBIM
npaBujaM  TMOCTPOCHHUSI  JIOKA3aTeNbCTB.  3HAKOMCTBO C  DJIEMEHTAMH
MaTEMaTU4YeCKOM JIOTMKUM CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIUICHUS
00yJaroIIMXCsl, TO3BOJIIET UM CTPOUTH CBOU PACCYK/ICHUS Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKHM KPUTHICCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «Anrebpa W Hayajla MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMaTUYECKOIO MOJETUPOBAHUS, KOTOPbIE MPHU3BAHbI
crocoOCTBOBAaTh (POPMHUPOBAHUIO HABBIKOB ITOCTPOCHHUS MOJENIEH peaTbHbIX
CUTYyaIlMii, WCCJICMIOBAHMS OTUX MOJCICH C TOMOIIBIO ammapara ajreOpbl u
MaTEMaTUYECKOT0 aHalIn3a, HMHTEPIpETaIlliy MOJIYYEeHHBIX pe3yJbTaToB. Takue
3aJlaHUs BIUIETEHBI B KK/IBIM U3 Pa3/esioB MPOrpaMMBbl, MOCKOJIbKY BECh MaTepuall
y4eOHOT0 Kypca IIMPOKO UCIIOJIB3YETC s IJIs PEIICHUS MPUKIIAIHbBIX 3a1a4. [1pu
pEIICHNN  pPEAbHBIX  MPAKTHYECKUX  3a7ad  OoOydJaroIuecss  Pa3BUBAIOT
HaOJIIOAATENIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
UCIIOJIb30BaTh  AHAJOTHI0, 0000maTh W KOHKPETU3UPOBATH  MPOOIIEMY.
JlesTenbHOCTh TIO (DOPMUPOBAHWIO HABBIKOB PEHICHUS TNPHUKIAJHBIX 3a/1a4
OpraHU3yeTCs B MPOIIECCEe H3YUCHUSI BCEX TeM y4eOHOTo Kypca «Anredpa 1 Hadaia
MaTEMaTUYECKOTO aHaTTN3ay.

Ha wu3ydenne ydeOHOro Kypca «Anredpa W Hauyajga MaTeMaTHYeCKOro
aHanau3a» oTBoauTcs 272 vaca: B 10 kinacce — 136 yacos (4 yaca B Heneno), B 11
Kkiacce — 136 gacoB (4 4yaca B HEJICINIO).



COIAEPKXAHUE OBYYEHUA
10 KJTACC

Yuciia 1 BBIYUCICHUSA

Panmonanpupie uncina. OOBIKHOBEHHBIE M JECSITHYHBIE ApPOOH, MPOLEHTHI,
OeckoHeuHble mepuoandeckue napobu. IlpumeHenue npobOeld M MPOIEHTOB JUIS
peLIeHUs NMPUKIIAIHBIX 3a7a4 U3 Pa3jIuyHbIX OTpACiel 3HaHUN U PEaJIbHOM KU3HU.

[evicteurenpHble  yuciaa. PanuoHanbHblE YW UPpPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  Omepanud ¢ JIGHCTBUTENBHBIMH  YHMCIaMU.  MOJIyib
JCHUCTBUTEIBLHOTO YKCIa U €ro cBoMcTBA. [IpnbnmkEénHble BRIYUCICHUS, TIPaBUIa
OKpYIJIEHUs, IPUKUIKA U OLICHKA PE3YJIbTaTa BIYUCICHUN.

Crenenp ¢ uenplM mnokaszareneMmM. bumHoMm Hbrorona. Hcenmone3oBaHue
NOAXOASIIEH (POPMBI 3aNTUCH ACHCTBUTENBHBIX YUCEIT JUIsl PELIEHUS TPAKTUYECKHUX
3a7a4 ¥ IIPEJACTABJICHUS JAHHBIX.

ApudmMeTruecknii KOpeHb HATYpaJIbHOW CTENEHU U €ro CBOMCTBA.

CreneHb C palMOHAIBHBIM TIOKA3aTelIeM U €€ CBOWMCTBA, CTENEHb C
JNEVCTBUTENBHBIM ITOKA3aTEIIEM.

Jlorapudm umcna. CpoiictBa norapudma. [lecsTuyHbie W HaTypaibHbIC
J0TapuQpMBbI.

CuHyC, KOCHHYC, TaHI€HC, KOTAHI€HC YHUCJIOBOTO apryMeHTa. ApKCHHYC,
aAPKKOCUHYC M apKTAaHI€HC YHCIIOBOI'O ApTyMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxxnecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHusl. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCWIIbHBIE ypaBHEHMS M YypaBHEHUsA-cieAcTBUs. HepaseHCTBO,
pelIeHre HEPaBEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS LEBIX U IPOOHO-PAIIMOHATILHBIX YPaBHEHUN U
HEpPAaBEHCTB. MHOIOWIEHbl OT OJHOW IEepeMEeHHOHW. JleneHne MHOrodjieHa Ha
MHOIO4WIeH ¢ ocrarkoM. Teopema be3dy. MHorowieHsl ¢  LeIbIMU
kodpunuentamu. Teopema Buera.

[TpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHHM, COIEPIKALUX CTENIEHN U KOPHH.

HNppauunonanpHbie YpPaBHEHUS. OcHOBHBIE METO/IbI peLIeHus
UppalMOHAIbHBIX YPABHEHUN.

[loka3atenbHble ypaBHEHHs. (OCHOBHBIE METOJbl PELICHUS IOKa3aTEeIbHBIX

YPaBHECHUH.

[IpeoOpa3zoBaHue BbIpaKeHUH, COAEPIKAIIUX JIOTapUPMBI.

Jlorapudmmueckue YpaBHEHUH. OcHOBHBIC METO/IbI perIeHus
JorapuMUYECKUX ypaBHEHUH.

OcHoBHbIE TPUTOHOMETPHUUECKHUE (bopMyIIBI. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BhIpaXKEHUH. PerieHre TpuroHoMeTpuYecKux ypaBHEHHM.



Pemienne cucrteM JIMHEHMHBIX YpaBHEHUW. Marpuina CHUCTEMBI JIMHEWHBIX
ypaBHeHUI. Omnpenenurtesib MAaTpUllbl 2X2, €ro TreoOMETPUYECKUH CMBICT U
CBOMCTBA, BEIYUCIICHUE €TI0 3HAUCHHUSI, IPUMEHEHHUE ONPEAEIIUTENS A1 PELICHUS
CHUCTEMBl JIMHECWHBIX YypaBHEHHWU. PemeHne npukiIagHbIX 3adad ¢ IMOMOIIBIO
CUCTEMBl JIMHEUHBIX YypaBHEHUU. NccinemoBaHue MNOCTPOEHHOM MOJEIH C
MTOMOUIBIO MaTPUL] U ONPEACIIUTEIICH.

[TocTpoeHne MaTreMaTUYECKUX MOJEJIEW PEATbHOW CUTYallud C ITOMOIIBIO
YPaBHEHUH U HEPABEHCTB. [ [puMeHeHNE ypaBHEHNI U HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a7a4 W 3a7a4 U3 Pa3IUYHbIX oOJlacTeld HAyKu W pealbHOU
KU3ZHHU.

DYyHKIUN U TPaPUKU

@OyHKIMsA, cnocoObl 3agaHus (yHKUMHA. B3aumHO o0OpaTHble (QYyHKIUU.
Komnosumus  pyskmuii. ['paduk dbyHkumn. DnemeHTapHbIe TpeoOpa3zoBaHUs
rpauKoB (YHKITUH.

Oo6unactb onpeneneHus 1 MHOKECTBO 3HaueHui ¢pyHkuuu. Hynu QyHkiuu.
[IpomexxyTku 3HaKONOCTOSIHCTBA. YETHBIE U HeuéTHBIe PyHKIMU. [leproauueckue
bynkuun. [IpoMexyTkn MOHOTOHHOCTH (YHKIHH. MaKCUMyMbl U MHUHHUMYMBbI
¢bynkuun. Haubosnbiliee 1 HanMeHblllee 3HaUeHUs PYHKIIMU HA TIPOMEKYTKE.

JluneiiHasi, KBaapaTU4HasT U JPOOHO-TUHEWHAs QYHKIUH. DJIEeMEHTapHOE
UCCJIEI0BAHKE U IOCTPOCHHUE UX TPa(UKOB.

CremnenHast pyHKIUS ¢ HATypaJbHBIM U IIEJIBIM TTOKa3zareneM. E€ cBoiicTBa u
rpaduk. CpoiictBa M TrpaduK KOPHS N-OM CTENMEeHW Kak (YHKIUU OOpaTHOM
CTEINIEHU C HATypaJbHBIM IMOKA3aTEJIEM.

[loka3atenbHass u Jsorapu@muyeckas (yHKIHH, WX CBOHCTBA U TrpauUKH.
Hcnonp3oBanue rpadgukoB GyHKIHM 17151 pEIIeHUs YpaBHEHUH.

TpuronoMmerpruueckass OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUYECKHUX
(GyHKLHIA YUCIOBOTO apryMEHTa.

OyHKIMOHAIbHBIE 33aBHCUMOCTH B PEANBHBIX IMpOLIECCaX U SBICHUSX.
['padiku peasibHBIX 3aBUCUMOCTEH.

Hauana MmaTeMaTH4eCcKOro aHAJIN3a

ITocmenoBaTeIbHOCTH, CIIOCOOBI 3aJaHMs IHoOcJegoBaTelIbHOCTEH. Mertos
MaTeMaTUYECKON WHIYKUHUU. MOHOTOHHBIE U OrpaHUYECHHbIC
MIOCJIEIOBATENBHOCTH. VCTOpHST BO3HMKHOBEHHMS MAaTEMAaTHMYECKOro aHaln3a Kak
aHanu3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reomeTpuueckas nporpeccun. beckoneuno yosiBaromnias
reoMmeTrpuyeckas nporpeccus. CyMma 0€CKOHEUHO yOBIBAIOLIEH T€OMETPUYECKOM
IPOrpecCrr. JINHENHBIN U SKCIIOHEHIIUAIBHBIN pocT. Hucio e. @PopMya CII0KHBIX
mpoueHTOB. Mcnosb30BaHWE TPOTPECCHMU [JIs  PELICHHs pealbHbIX 3a1ay
MIPUKJIATHOTO XapaKTepa.



HenpepreiBHBIe (YHKIIMM W WX CBOMCTBA. TOUYKM pa3pbiBa. ACHUMIITOTHI
rpadukoB ¢ynkuuid. CBoicTBa (YHKIMI HENMPEPHIBHBIX Ha oTpe3ke. Meroa
MHTEPBAJIOB [IJI1 PELICHUSI HEpPaBEHCTB. [IprMeHEeHME CBOWMCTB HENMPEPBHIBHBIX
GyHKUMIA 1715 peleHns 3a1a4.

[lepBas u BTOpas npousBoaHbie GyHKIUU. OnpeaeieHne, reOMETPUIECKUNA U
bu3nYecKuil CMBICI TPOU3BOAHON. Y paBHEHHE KacaTelIbHON K rpaduKy GyHKIIUH.

[IpousBognbie  anemeHTapHblX  QyHkuuid.  IIpousBoaHass ~ CyMMBI,
MIPOU3BEICHUS, YACTHOTO W KOMITO3HUITUH (yHKITHHA.

MHo:xecTBa M JIOTUKA

MHoOXecTBO, oOIlepallMd HaJl MHOXKECTBAMU M HX CBOMCTBa. Jlnarpammsl
Oitnepa—Benna. IIpuMeHEHHE TEOPETUKO-MHOKECTBEHHOTO —ammapara  Jjis
OMMCAHUS PEANBbHBIX IMPOLECCOB W SBJIEHUM, MPHU PEUICHUHA 3a0a4 U3 JIPYyrux
y4eOHBIX MPEIMETOB.

Onpenenenue, Teopema, CBOWCTBO MaTEMaTHYECKOTO OOBEKTa, CIIEJCTBUE,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHEHUS.

11 KJTACC

Yucaa v BBIYUCTCHUSA

HarypanbHbie u nensie uncia. [[puMeHeHrne npru3HakoB AEIUMOCTH LENBIX
yucelq, HauOonmpmmi oOmmui genutens (mamee — HOJI) m HamMeHbliee oOI1Iee
kpatHoe (nanee — HOK), octaTkoB no Mmoay:to, anropurMa EBkiauaa st pereHus
3a/1a4 B LIEJIBIX YHCIIAX.

KoMmmnekcuble uncna. AsnreOpanyeckass W TpUTOHOMETpUYecKas (HOpMbI
3alUCH  KOMIUIEKCHOTO 4Yucia. ApupMeTHYEeCKHe OmNepalud C KOMIUIEKCHBIMU
yuciamu. M3o0paxeHne KOMIUIEKCHBIX YHCEJI Ha KOOPAMHATHOM IIOCKOCTH.
®opmyna Myaspa. KopHr n-ol cTreneHn U3 KOMIUIEKCHOTO yucia. [Ipumenenue
KOMILJIEKCHBIX YHCEN JJI perieHus: GU3NUeCKUX U FTeOMETPUUECKHUX 3a/1ay.

YpaBHeHUs U HEPABEHCTBA

CuctemMa M COBOKYNHOCTh YpaBHEHHUM U HEPABEHCTB. PaBHOCHIIbHBIC
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OT60op  KOpHEH  TPUTOHOMETPUYECKHUX  YPaBHEHHM C  TOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PellieHre TpuroHoMeTpuIeCKIX HEPaBEHCTB.

OCHOBHBIE METOABI PEIICHUS TIOKA3aTeIbHBIX M  JIOTapU()MHUCCKUX
HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHUSI NPPALMOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PELIEHUS] CUCTEM M COBOKYMHOCTEH pallMOHaIbHBIX,
UppalMOHAIbHBIX, IOKA3aTEIbHBIX U JOTAPUPMUUECKUX YPABHEHUH.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C MapaMETPaMHU.



IIpumeHenne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PEUICHUIO
MaTeMaTUYeCKUX 3a7a4 W 3a7ad U3 Pa3NIMYHbIX O00JacTel HAyKM U pealbHON
KU3HU, UHTEPIPETALMS MOTYUYESHHBIX PE3YyJIbTaTOB.

DOyHKUMU ¥ TPaPUKH

I'padux xommoszunuu ¢yHKuuid. ['eomerpudeckue o00pa3bl ypaBHEHUH U
HEPABEHCTB Ha KOOPJAWHATHON INIOCKOCTH.

Tpuronomerpuueckue PyHKIIUU, UX CBOMCTBA U IPAPUKH.

['papriueckne MeTOAbl pELICHHS YpaBHEHUHM M HepaBeHCTB. ['paduueckue
METO/Ibl PEILICHHUS 3a]1a4 C TapaMeTpaMH.

Ucnonb3zoBanue rpadukoB (QYHKIUN 71 KCCIEIOBAaHUS TMPOLECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT MpPU PEUIEHUWU 3a7ad U3 APYruX Y4eOHBIX
IIPEAMETOB U PEATIbHON KU3HU.

Hauana MaTeMaTH4eCKOr0 aHAJIN3A

[IpumeHeHre mpou3BOAHON K HCCIIEIOBAHUIO (PYHKIIMN HA MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxaenue  HauOonblllero W HAaMMEHBLIEr0  3HAYEHUU
HEMpPEPHIBHON (DYHKIIMH HA OTPE3KE.

[IpuMeHeHne NTPOU3BOJHOM JJIsI HAXOXKIACHUS HAWIYYIIEro pEIICHUs B
NMPUKIAIHBIX 3aJa4yax, I OIPEIEICHUs] CKOPOCTH U YCKOPEHHUs IMpolecca,
3a1aHHOTO (hOPMYJION UK rpadUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TmepBooOpa3HbIX. [lepBooOpa3Hbie
aneMeHTapHbIX QyHKIUi. [IpaBuna HaxokIeHHs TEPBOOOPA3HBIX.

HNnTerpai. I'eomeTprueckui CMBICJI WHTErpala. Brruucnenue
onpenenéHHoro naTerpaia mno gopmysne Hetorona-Jleitonuna.

[IpumeHeHne wuHTErpana JUisl HaxXOXJIEHUA IUIOIAAEH IUIOCKUX QUuryp u
00BEMOB T€OMETPUUYECKUX TEI.

[Ipumepsbl pemiennit nuddepeHnanbHbIX ypaBHEHHH. MaremaTnyeckoe
MOJICIMPOBAHUE pEAIbHBIX MPOILECCOB C TMNOMOLIBI Au(depeHIraTIbHbIX
YpPaBHECHUM.



INTAHUPYEMBIE PE3VIJIIbTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIN YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKOMN MO3UIIUHA O0YJAIOIIEr0Cs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JE€HAa  POCCUHCKOr0  OOIIeCTBa,  NPEACTaBICHHUE O
MaTEeMaTUYECKUX OCHOBaX (DYHKITMOHHPOBAHUS PA3IUYHBIX CTPYKTYP, SIBJICHUMH,
MpoLenyp TpaXXIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCH M APYroe), yMEHHUe
B3aMMO/JICHCTBOBATh C COIMAJIbHBIMU HWHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAYCHUEM;

2) NaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpPMHUPOBAHHOCTH POCCUMCKON rpakIaHCKON UIEHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY U HACTOSIIEMY POCCUHUCKON MaTEMaTUKH, IIEHHOCTHOE OTHOIIIEHUE K
JOCTHKEHUSAM POCCUUCKAX MATEMATUKOB U POCCUMCKON MAaT€MaTUUYE€CKOW IIKOJIBI,
UCIIOJIb30BAHUE DJTHUX JIOCTHKEHUN B JPYrUX HayKax, TEXHOJOTHsX, cdepax
SKOHOMHKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHME TYXOBHBIX IIEHHOCTEH POCCUICKOTO Hapoaa, ChOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSI, STUUECKOTO MTOBEICHUS, CBA3aHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTH)KEHUW HAyKH U JEATEIbHOCTBIO YUYEHOr0, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUUBOTO Oy AyIIEro;

4) 3¢TEeTHYeCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, pEUICHUH, pacCyKACHHM, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acTeKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pu3uYecKOro BOCIMTAHMS:

chOpPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MaTEeMaTUYeCKWe 3HaHUS B
MHTEpecax 3/10pOBOro U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIIEHHUE K
CBOEMY 3JIOPOBBIO (3/I0POBOE MHUTAHUE, COAJTAHCUPOBAHHBIA PEXKUM 3aHATUUH U
OTIIbIXa, peTyisIpHas pu3nuecKasi akTUBHOCTD), (PU3UIECKOE COBEPIIICHCTBOBAHUE
[P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHON AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPYIy, OCO3HAHUE IIEHHOCTH TPYJOJIO0Us, HWHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHATLHON  NEATEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOM U €€ NPWIOKEHUSMU, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOP
Oynymeid npodeccur W peanu3oBbIBATh COOCTBEHHBIE >KMU3HEHHBIC ILIAHBI,



TOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHMYeCKOMy  OOpa3oBaHUIO U
caM000pa30BaHUIO Ha TNPOTSHKEHWHU BCEH JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHYCCKUX 3a/1a4 MaTeMaTHYECKOW HAIPaBJICHHOCTH;

7) 3KOJIOTrH4eCKOro BOCIIMTAHUSA :

c(OPMHUPOBAHHOCTh  JKOJIOTMYECKOW KYyJNbTYphl, TIOHUMAaHUE BIUSHUS
COLIMAJIbHO-DKOHOMHYECKHUX MPOIECCOB Ha COCTOSIHUE MTPUPOTHON U COIUATBHOM
Cpellbl, 0OCO3HAHHE TI00ATBHOTO XapaKTepa dKOJIOTHICCKUX MPOo0JIeM, OPHECHTAITUS
HAa TMPUMCHCHWE MAaTEMAaTWYeCKWX 3HAHWW IS pEIICHHWs 3aaad B 00JiacTu
OKpY XKaloImiel Cpenbl, TJIAaHUPOBAHUE IIOCTYNKOB M OIICHKM WX BO3MOKHBIX
MOCJIEJICTBUM JIJISI OKPYKAIOIEH Cpe/ibl;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM ©W  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTEeMaTUYeCKOM HayKu Kak cdepbl 4YeIOBEYECKOW JNeSITeNIbHOCTH, JTaloB ¢
pa3BUTHS M 3HAYUMOCTH ISl Pa3BUTHUS I[MBUJIM3AIMHA, OBJIAJICHUE S3BIKOM
MaTeMaTUKH W MaTEMaTHYECKOW KyJIbTypol KakK CpEACTBOM IIO3HAHHS MHPA,
TOTOBHOCTh OCYIIECTBJISITH TMPOCKTHYIO M HCCIEAOBATEIbCKYIO JIEATEIbHOCTh
WHMBUyaJIbHO U B TPYyIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

ba3oBble Jilornuyeckue aeiicTBUA:

BBISIBIIATh M XapaKTEPU30BaTh CYILIECTBCHHBIE MPU3HAKKM MAaTEMaTUYECKHUX
OOBEKTOB, TIOHSATUN, OTHOIICHUN MEXAYy MOHATUAMHU, (OPMYJIHPOBATH
onpeiesIeHHs TOHSTUI, YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKALIUH,
OCHOBAHUS JiJIs1 000OIIECHHS U CPAaBHECHHS, KPUTEPUHU MMPOBOIUMOI0 aHAIIN3A;

BOCIIpUHMMATh,  (GOPMYJIHUpPOBATH U  MNPEOOpPa3OBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHBIC U OTPUIIATEIbHbIC, EUHUYHBIE, YACTHBIC U O0II1e, YCIOBHBIE;

BBISIBIIAITH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U IPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOACHUSAX U YTBEPKACHUAX, IIPEIaraTb KPUTSPUH JIS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U TPOTUBOPECUHIA;

JleNlaTh BBIBOJIBI C MCIIOJb30BAHUEM 3aKOHOB JIOTHKH, JE€IYKTUBHBIX H
MHIYKTUBHBIX YMO3AKIIOUYEHN, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOATEIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKIACHUM
(IpsiMBbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTryMEHTAIINIO, IPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKIEHUS U BHIBOJIBL;

BEIOMpPATh CHOCOO pemieHusT y4deOHOW 3amadu  (CpaBHHUBATh HECKOJBKO
BApDUAHTOB  PCIICHHWS, BBHIOMpaTh Haubojee MOAXOMANIMA ¢ YIETOM
CaMOCTOSITEJILHO BBIJICJIEHHBIX KPUTEPHUEB).



ba3oBrble ucciaenoBareabcKue 1eHCTBUA:

WCIIOJIb30BaTh BOMPOCHI KAaK MCCIEAOBATEIbCKUNA HMHCTPYMEHT TMO3HAHUS,
dbopMmynupoBaTh  BONPOCHl,  (PUKCUPYIOUIME  MPOTHUBOpPEUYUE,  MpoOIIEeMy,
yCTaHaBJIMBAaTh HMCKOMOE W JaHHOE, (OPMHUPOBATH THUIIOTE3Y, aAPTYMEHTHPOBATH
CBOIO MO3UIINIO, MHEHUE;

MIPOBOJIUTH CAMOCTOSITENIBHO CIJITAaHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEA0OBAHHE
M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOro 00beKTa, IBJICHHS, poIiecca,
BBISIBJICHUIO 3aBUCHUMOCTEH MEXy 0OBEKTaMU, SIBIICHUSIMH, ITPOTIECCAMU;

CaMOCTOATENFHO (POopMyIHpOBaTH OOOOIIEHUS W BBIBOJBI IO pe3yjbTaTaM
MPOBEAEHHOIO  HAOJIONEHMS, MCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTh
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJAOB M 000OIICHUH;

MPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TPOIECCa, a TaKKe BBIIBUTATh
MPEANOIOKEHUS O €r0 PA3BUTHH B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmanmueii:

BBISIBIIATH Je(OUIMTH HH(OPMAIUH, TaHHBIX, HEOOXOIUMBIX JUIsl OTBETA HA
BOTIPOC U TSI pEIICHUS 3a/1a4H;

BBIOMPATh HHPOPMAIIUIO U3 UCTOUHUKOB PA3IMYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBATh M HHTEPIPETHUPOBATh HWHOOPMAIMIO PA3THYHBIX BHUJIOB U
dbopm npeacTaBIeHUS;

CTPYKTYpUpPOBaTh HWH(OpPMAIMIO, TPEACTABIATh €€ B pasIWYHBIX (HopMax,
WJUTIOCTPUPOBATH Tpauuecku;

OLICHUBATh HaAEKHOCTD uHdopMaIuu 1o CaMOCTOSTEIIbHO
c(hOpMYTUPOBAHHBIM KPUTECPHUSIM.

KoMMyHuKaTHBHBIE YHHBepPCcAJIbHbIE yUeOHbIE JeiicTBUSA

OO1enne:

BOCIIPUHUMATH U ()OPMYITUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSIMU U
IEIsIMH  OOINCHUSA, SCHO, TOYHO, TPaMOTHO BBIpaXaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX ¥ TUCBMEHHBIX TEKCTaX, J1aBaTh MOSCHEHUS 10 XO1y PEIICHUS 3a1a4H,
KOMMEHTHUPOBAThH MOJYYCHHBIN pe3ybTaT;

B X0Ji€ 00CYXJIEHUS 3a7]aBaTh BOIIPOCHI M0 CYIIECTBY 00CYK1aeMOU TEMBI,
mpoOJieMBl, peIIraeMoil 3ajadyd, BBICKA3bIBATh HJEH, HAIleJCHHbIE Ha TIOHWCK
peIIeHns, COIMOCTAaBIATh CBOM CYXIEHUS C CYXJACHUSMH JPYyTHMX YYacCTHUKOB
auasora, 0OHapy>KMBaTh Pa3IMUME U CXOACTBO MO3UIINHI, B KOPPEKTHOU opme
(bopMyIHpOBATH PA3HOIIIACUS, CBOM BO3PAKECHUS;

MPEJICTABIIATh PE3YJIbTAThI PEIICHUS 3a/1a4l, SKCIIEPUMEHTAa, UCCIICIOBaHNS,
MIPOCKTa, CaMOCTOSTENILHO BBIOMpaTh ¢GopMaT BBICTYIUICHHS C Y4€TOM 3ajad
MPE3eHTAIMU U OCOOCHHOCTEN ayAUTOPUH.

PerynasiTuBHbIe YHUBepCAJIbHbIE y4eOHbIe 1eiicTBUS



Camoopranusanus:

COCTAaBJISATH IJIaH, AITOPUTM PEIICHUS 3a/1a4H, BRIOUPATh CIIOCOO pEeIleHUs ¢
Y4ETOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C yIETOM HOBOW HH(POPMAIIHH.

CaMOKOHTPOJIb, YMOIUOHAJILHBIN HHTEJIEKT:

BJIAJCTh HABBIKAMHM  TIO3HABAaTEIbHON  peQUIeKCMM KaK  OCO3HaHUS
COBEPIIIAEMBIX JICHCTBHI M MBICTUTEIIBHBIX TPOIECCOB, X PE3YIbTAaTOB, BIAJICTh
croco0aMy CaMOTPOBEPKH, CAMOKOHTPOJISI TIporiecca W pe3yiibTaTa penieHUs
MaTeMaTHYECKOM 3aJ1auH;

MPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTD IPHU PEIICHUU 3a/1a4H,
BHOCHUTBH KOPPEKTHUBHI B JICATCIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIIHCTB, TAHHBIX,
HaWJICHHBIX OMMOOK, BBISBIICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBSICHATh PUIUHBI
JOCTHXKEHUS UM HEJOCTUXKEHUS PE3yJIbTaTOB JESITEIbHOCTH, HAXOUTh OLIHOKY,
JaBaTh OIICHKY MPHOOPETEHHOMY OIIBITY.

CoBMmecTHAsI 1e1TEJILHOCTD:

MOHUMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON ¥ MHIUBUIYATbHON
paboThl MpU pelIeHHH Y4YeOHbIX 3a7ad, NPUHUMATh IeJib COBMECTHOMU
JCATENHHOCTH, TUTAHMPOBATh OPraHU3alMI0 COBMECTHOW palOThI, pacIpeiesTh
BUJIBI paboOT, JIOTOBApWBATHCH, OOCYXKIaTh MPOIECC U PE3yJIbTaT pPabdOTHI,
000011aTh MHEHHUS HECKOIBKHX JTIOAEH;

y4acTBOBATh B IPYIIOBBIX (hopMax paboThl (00CyKaeHus,, OOMEH MHEHU,
«MO3TOBBIE IITYpPMBD» W HWHBIC), BBHINOJHATH CBOIO 4YacTh pabOTBHl M
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTUMU UIEHAMU KOMAaHIbI, OIICHHBATH
KaueCTBO CBOETO BKJIa/ia B OOIIMIA MPOAYKT 1O KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
YYaCTHHUKAMU B3aUMOJCHCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenuss B 10 kJjacce oOyyaromMICA MOJYYUT CIEAYIONIUE
MPEIMETHBIC PE3YJIBTATHI IO OTACIBHBIM TEMaM padboueil mporpaMmbl y4eOHOTO
Kypca «Anredpa u Havyajla MaTeMaTUYECKOro aHaU3ay:

Yucjia ¥ BBIYUCICHUA:

CBOOOJIHO OMNEPUPOBATh MOHSATUAMH: PAUOHAIBHOE 4YHUCIO, OECKOHEYHas
nepuoguyeckasl JapoOb, TPOIEHTHI, HWPPAIHOHAIBLHOE YHCIO0, MHOXECTBA
pPallMOHAIIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb NEUCTBUTEIBLHOIO YNCIIA;

NPUMEHThL JAPOOM M TMPOLEHTHl JIsI pEelIeHUs MPUKIAJAHBIX 3a]ad M3
Pa3IMYHBIX OTPACIIEH 3HAHUUN U PEATbHOU KU3HU;

MPUMEHSTH MPUOIKEHHBIE BEIUUCIICHUS, TTPaBUila OKPYTJICHUS, IPUKUJIKY U
OLIEHKY PE3YJIbTaTa BbIYUCIICHUII;



cBOOO/JIHO OMNEpUPOBATH MOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCIIOJIb30BaTh NOJIXOAIIYI0 (POPMY 3anncu AEUCTBUTEIbHBIX YUCEN JUISl PELICHMUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX;

CBOOOJHO ONEPUPOBATH MOHATHEM: ApU(PMETHUECKUN KOPEHb HATYPaIbHOU
CTEIICHH;

cBOOO/IHO OIIEPUPOBATh MOHATUEM: CTENEHD C PALIMOHAIBHBIM IIOKa3aTEIIEM;

CBOOOJHO ONEPUPOBATH MOHATHUSAMU: JOrapudM 4Yucaa, JECATUUYHBIE U
HaTypaJIbHbIEC JIOTAPU(PMBL;

cBOOO/IHO ONEPUPOBATH MOHATUSMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC
YUCJI0BOTO apr'yMEHTAa;

ONEPUPOBATH NOHATHUSIMU: APKCUHYC, APKKOCUHYC U APKTAHT'E€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

cBOOO/IHO OIEPUPOBATh MOHATUSMU: TOKJIECTBO, ypaBHEHUE, HEPABEHCTBO,
PAaBHOCHJIbHBIE YPABHEHUS U YPABHEHUA-CIIEACTBUS, PABHOCWIbHBIE HEPABEHCTBA;

IPUMEHATh PA3JMYHBIE METOJbl PEIICHHUS pPAalUOHAIBHBIX U JAPOOHO-
pallMOHAIBHBIX YPaBHEHUM, IIPUMEHSATH METOJ HWHTEPBAIOB JUIA PELICHUs
HEPaBEHCTB;

CBOOOJHO ONEPUPOBATH TMOHATUSAMHU: MHOTOWIEH OT OJIHOM IEpPEMEHHOMH,
MHOTOWIEH C LEeJbIMU KO3(Q(QUUHUEHTaMH, KOPHHM MHOIOYJIE€HAa, MPUMEHSTH
JICJIEHUE MHOIOYJIEHa HA MHOTOWIEH C OCTATKOM, Teopemy besy u reopemy Buera
JUIS PELLICHUA 3a/1a4;

CBOOOJHO ONEPUPOBATH TMOHATHSIMHU: CHCTEMa JIMHEHHBIX YpaBHEHH,
MaTpUIA, ONPEACINUTENb MATPULBI 2 X 2 W €ro TEOMETPHUYECKHH CMBICI,
UCIIOJIB30BaTh CBOMCTBA ONpeAeNuTeNss 2 X 2§ BBIYHACIEHUS €ro 3Ha4yeHwus,
IIPUMEHATH ONPENEIUTENN ISl PELICHUs CHUCTEMBI JIMHEWHBIX YpPaBHEHH,
MOJENUPOBATh PEANBHBIE CUTYyallMU C IOMOUIBIO CUCTEMBI JIMHENHBIX YPABHEHUN,
WCCIIEIOBATh IIOCTPOEHHBIE MOJEINW C TOMOIIBKD MAaTpPUILl W ONPEIEIUTEINEH,
MHTEPIPETUPOBATH MOJyYEHHBIN PE3yIbTaT;

UCIIOJIb30BaTh CBOMCTBA [JEHCTBUI C KOpHSAMH Ul IpeoOpa3oBaHUs
BBIPAKECHUN;

BBIIIOJIHATH IPE0OPa30BaHUs YHCIIOBBIX BBIPAXKEHUH, COAEPIKALNX CTENEHH C
palMOHAJIBHBIM ITI0KAa3aTelIeM;

UCIIOJIb30BaTh CBOMCTBA aorapudmon TUTs npeobpa3oBaHus
Jorapu(MUYECKUX BBIPAKECHU;

CBOOOJHO ONEPUPOBATh MOHATHAMHU: HppalMOHANbHBIE, MOKAa3aTeIbHbIE U
JorapuMuuecKre ypaBHEHUs, HAXOAUTh UX PEIICHUS ¢ TOMOIIbIO PABHOCUIIbHBIX
[IEPEXO0I0B WIIA OCYLIECTBIIAS IPOBEPKY KOPHEH;



IPUMEHSATh OCHOBHBIE TPUTOHOMETPUUECKHE POPMYJIBI JUIsl IPEOOpa30BaHUS
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOJIHO OMEpHpPOBaTh TMOHITHEM: TPUTOHOMETPHUECKOE YypaBHEHHE,
OPUMEHATh HEoOXOoAumble (GOpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUM;

MOJICIUPOBATh peajbHble CHUTyallMd Ha S3bIKe aiareOpbl, COCTABISTH
BBIpQXEHUS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJadd, WCCIEI0BaTh
MOCTPOCHHBIE MOJIENIN C HCIIOIh30BAaHUEM armapaTa aareopol.

DyHKIUU U TPaPUKH:

CBOOOJTHO OTMIEPUPOBATH MOHATUSIMU: QYHKIIUS, CIIOCOOBI 3ajaHusl (DYHKITNH,
B3aUMHO OOpaTHble (QYHKIUH, KOMMO3UIUs GyHKUMWA, rpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpa)uKoB PyHKINA;

cBOOO/ZIHO ONEpUPOBATh MOHATHUAMU: OOJACTH OIpPENEICHUs] W MHOXECTBO
3HaueHUN PYHKIMHU, HYJTU GYHKIUH, TPOMEKYTKH 3HAKOMTOCTOSIHCTBA,;

CBOOO/JIHO OMEpUPOBaTh TMOHATHSIMH: UYETHBIE M HEUYETHBIE (YHKIUH,
nepuoandeckre QyHKINU, TPOMEXKYTKA MOHOTOHHOCTH (DYHKITHH, MAKCUMYMBI U
MUHUMYMBI (DYHKIIUM, HauOoOJbIlIeeE W HaWMEHbIIEe 3HAUYeHHE GYHKIUH Ha
MIPOMEKYTKE;

CcBOOO/IHO ONIEPUPOBATH MOHATUSAMU: CTENICHHAs] QYHKIHS C HATYpPaIbHBIM U
HENbIM TO0Ka3zarenaeM, TpaduK CTENeHHONW (YHKIMKM C HATypaJbHBIM U LEJIbIM
nokasartelsieM, rpaduK KOpHS Nn-0il CTeNeHN KakK PYHKIIMHU 0OpaTHOU CTETICHH C
HATypaJbHBIM MOKA3aTeNeM;

ONEpUPOBATh TMOHATUSAMU: JUHEHHAs, KBagpaTWUyHas W JIPOOHO-THMHEHHAS
(GyHKIIUH, BBITIOIHATH JIEMEHTAPHOE MCCIIEOBAHNE U TIOCTPOCHUE UX IpauKoB;

cBOOO/JIHO ONEpUPOBaTh MOHATHUAMHU: IIOKa3aTelbHas M Jorapudmuyeckas
byHKIMM, WX CBOMCTBa M TIpaduKHh, HCHOJIb30BaTh HUX TrpaduKH Uil PEHICHUS
YPaBHEHHU;

cBOOOJHO OMNEpUPOBATh MOHATHUAMH: TPUTOHOMETPUYECKAS OKPY>KHOCTD,
OIpe/ieNIeHuEe TPUTOHOMETPUUECKUX (DYHKLUN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (GYHKIMA i1 UCCIENOBAaHUS TIPOLECCOB H
3aBHCHMOCTEH MPU pelIeHUH 3a/1a4 U3 APYTUX YIeOHBIX MPEIMETOB U pPEaTbHON
KU3HU, BBIpAXXaTh (POpMyIamMu 3aBUCUMOCTH MEX]Ty BEIIMYNHAMH;

Hauyaja maTeMaTH4eCKOro aHAJIM3a:

CBOOOJTHO ONEPUPOBATH TOHATUSAMU: apupMETHUYeCKas U TreoMeTphYecKas
nporpeccusi, 0eCKOHEYHO yObIBarOIIasi T€OMETPUIECKas MPOTPECCHsI, THHEHHBIN U
AKCMOHEHIIMATIBHBINA POCT, (OPMYJIa CIOKHBIX MPOLIEHTOB, HMETh MPEICTABICHUE
O KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCUU IS PEIICHUS pEealbHBIX 3aJad MPUKIAJTHOTO
XapakTepa;



CBOOOJTHO ONIEPUPOBATH MOHATHSIMU: TIOCIIEIOBATEIHLHOCTD, CIIOCOOBI 3aJaHuUs
MOCJIEA0BATEIbHOCTE, MOHOTOHHBIE W OTPAHMYEHHBIE IMOCIEAOBATEIbHOCTH,
MOHUMAaTh OCHOBBI 3apOXKJCHUS MATEMaTUYECKOrO0 aHAJIM3a KaK aHalu3a
OCCKOHEYHO MAJIbIX;

CBOOOJTHO OMEPUPOBATH TMOHATUSAMH: HEMNPEPHIBHBICE (DYHKIUU, TOYKU
paspbiBa rpaduka QyHKIIUHA, ACUMIITOTHI rpaduka QyHKIINH;

CBOOOJIHO ONEpPUPOBaTh TNOHSATHEM: (YHKIMS, HENpepbIBHAs Ha OTpeE3Ke,
MIPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKIIUH JJIsl pEIICHUS 3a]1ay;

CBOOOJHO OMEPHUPOBATH TOHITHSAMHU: TIEpBas W BTOpPas MPOU3BOIHBIC
dbyHKIMHU, KacaTenbHas K rpadguky QyHKIINU,

BBIYUCIISITH POU3BOAHBIE CYMMBI, IPOU3BEICHUSI, YaCTHOTO M KOMITO3UIUU
IBYX (QYHKIIMHI, 3HaTh TPOU3BOIHBIE JIIEMEHTAPHBIX (PYHKIIHIA;

HCIIOJIb30BAaTh TEOMETPUYECKUN H (HU3UYECKUNA CMBICI TMPOU3BOIHON ISt
penieHus 3aaad.

MHoxecTBa M JIOTHKA:

CBOOOJIHO  ONEpUpPOBATH  MOHSATUSAMHU: MHOXKECTBO, OIEpallMu  HaJ
MHO»XECTBaMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIapar JJisl ONUCAaHUS peaIbHBIX
MIPOIIECCOB U SBJICHUH, IIPU PEIICHUH 33/1a4 U3 APYTUX YUEOHBIX MPEIMETOB;

CBOOO/JIHO OMNEPUPOBATh MOHSTUAMU: OINPEICICHUE, TEeOpeMa, YpaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MaTEMaTUYECKOTO0 00BEKTA, TI0KA3aTEIHCTBO, PABHOCUIILHBIC
YpPaBHEHHS U HEPABEHCTBA.

K konmy oOydenus B 11 kJjacce oOydarOIIMICS TOJYYUT CICAYIOIIUE
MpeAMETHBIE PE3YIIbTATHI IO OTJIEIBbHBIM TEMaM paboueld MporpaMmbl yueOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHaTu3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OMNEPUPOBATh TMOHATUSAMH: HATypallbHO€ U I€JI0€ YHCIO,
MHO’KECTBA HATYPAIbHBIX U LEJIBIX YUCEII, UCTI0JIB30BaTh MPU3HAKH JICITUMOCTH
uenbix ynces, HOJl u HOK HaTypanbHbIX uKcen A peuieHus 3a1a4, IPUMEHATh
anroput™ EBKnnaa;

CBOOOJIHO ONEpPUPOBATh TOHSATHEM OCTaTKa MO MOJYJIIO, 3aIlUChIBaTh
HaTypaJbHbIE YKHCJIA B PA3JTUYHBIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJHO OMNEPHUPOBATH TOHATHUSAMHU: KOMIUIEKCHOE YHCIO W MHOXECTBO
KOMILJIEKCHBIX YHCEJ, MPEACTaBISATh KOMIUIEKCHBIE YHCIIa B alreOpanyeckod W
TPUTOHOMETPUYECKON (popMe, BBIMOTHATh apuPMETUUECKHE ONIepallii C HUMU U
n300paxaTh Ha KOOPJMHATHOU IJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



cBOOO/JIHO ONEpUPOBATh MOHATUSMHU: HppalOHAIbHbIE, [OKa3aTelIbHbIE WU
Jorapu(pMUUECKUEe HEpPaBEHCTBA, HAXOAMTh MX pEHIEHUS C IOMOUIbIO
PaBHOCWJIBHBIX TIEPEXO/IOB;

OCYUIECTBJIATH OTOOpP KOpPHEH TpH pEIEHUH TPUTOHOMETPUUECKOrO
YPaBHEHUS;

CBOOO/IHO OIEpUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOxoaumble  (OPMYJIbl ISl  pPELIEHUsS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYITHOCTh YPaBHEHH U
HEPaBEHCTB, PABHOCWIBHBIE CUCTEMBI M CUCTEMBI-CIIEACTBUS, HAXOAUTh PELICHHUS
CUCTEMBI U COBOKYITHOCTEH pallMOHATIbHBIX, UPPALMOHATBHBIX, TOKA3aTENbHbBIX U
aorapu(pMUYECKUX YPABHEHUN U HEPABEHCTB;

pemarb paluMOHaJIbHBIE, UPpaLMOHAJIbHBIE, IIOKa3aTelIbHBIE,
gorapu(pMuueckue U TPUTOHOMETPUUYECKHE YpaBHEHMs] U  HEpPAaBEHCTBA,
coJiepKallue MOJyJIM U TapaMeTphl;

NPUMEHSATH IpauuecKue METOIbI JJIs PEIICHHs] YPABHEHU U HEPABEHCTB, a
TaKXKe 3a/1a4 C IapaMeTPaMH;

MOJIEJIMPOBaTh pEallbHblE CHUTyalldd Ha S3bIKE aireOpbl, COCTaBIATh
BBIDAKEHUSI, ypaBHEHHUS, HEPABEHCTBA M MX CHUCTEMbI IO YCJIOBHUIO 3aJayH,
UCCIIEIOBaTh TOCTPOCHHBIE MOJIEIM C HCIIOJIb30BAHMEM ammapaTta aireopsl,
MHTEPIPETUPOBATH MOJIYUEHHBIA PE3YIIbTAT.

DOyHKUUM U TPaPuKU:

CTpOUTh TpadUKUd KOMMO3UIMU (PYHKIUNA C MOMOIIBIO 3JIEMEHTApHOTrO
MCCJIEI0BAHMS U CBOMCTB KOMITO3ULIUM JBYX (PYHKIM;

CTPOUTh TIEOMETpUYECKHe 00pa3bl ypaBHEHMM W  HEpaBEHCTB Ha
KOOPJIMHATHOH IUIOCKOCTH;

CBOOOJHO ~ OINEpUPOBAaTh MOHATHSAMHU: TpaQUKU TPUTOHOMETPUUECKUX
byHKIU;

OPUMEHATh (QYHKIUM Ui MOJCIMPOBAHHUS W HCCIENOBAaHUS pEalbHbIX
IIPOLIECCOB.

Havana maTeMaTH4ecKOro aHajau3a:

UCITI0JI30BaTh IPOU3BOAHYIO JIJIsl UCCIIENOBAHMS (PYHKIIMA HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HaXOJUTh HauOoJIbIIee U HAUMEHbBIIIEE 3HAUEHUS (YHKIUU HETIPEPHIBHOM Ha
OTpE3Ke;

UCIIOJIB30BaTh MPOU3BOJHYIO JJI HAXOXKICHUS HAWIYyYIIero pelieHus B
NPUKIAAHBIX, B TOM YHCJIE€ COLMAJIbHO-DKOHOMHUYECKMX, 3aj1adax, Ui
OINpE/AENCHUs] CKOPOCTM U YCKOPEHMsI Ipolecca, 3aJaHHOro (GopMyJsiol wuiu
rpadukom;



cBOOO/JIHO OMNEpUPOBATH MOHATUSMHU: IE€PBOOOpa3Has, OIpeneIEHHbIN
UHTETpaJl, HaxOJIUTh IEPBOOOpPa3HbIE 3JIEMEHTAPHBIX (YHKUMH M BBIUUCITH
uHTerpain no gpopmyne Hetotona-Jleionuna;

HAXOJUTh IJIOIIAH TUIOCKUX (PUTYp U 0OBEMBI TEN C MOMOILBIO UHTETrpaa;

UMETh IPEJICTABICHUE O MAaTeMaTUYECKOM MOJECIMPOBAHUM HA IIpUMEpe
cocraBieHUs 1udpepeHInaNIbHbIX YPaBHEHNH;

pemaTh MPUKIAIHbIE 3aa4H, B TOM YHCIIE COUMAIBHO-YKOHOMUYECKOTO U
(U3UYECKOro XapakTepa, CPeACTBAMU MaTEMATHYECKOTO aHAIN3A.



TEMATHYECKOE INTAHUPOBAHUE

10 KUIIACC
KoimyecTBo yacoB
Ne HaunMeHoBaHMe pa3iesioB U TeM
w/n ApOrpaMMbI Beero KonTpoabHubl [MpakTne
e padoThI padoThI
MHOKeCTBO JENCTBUTEIBHBIX YACEN.
1 MHorounensl. PanionanbHbIe ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI TMHEUHBIX
ypaBHEHUN
) Oynkuun u rpaguxu. CreneHHas QyHKIUSA C 12 |
LIEJIBIM TT0Ka3aTesIeM
3 ApudmeTnueckuil KOpeHb N-0il CTENEeH!. 15 1
WppanmonansHble ypaBHEHUS
4 [TokazarenpHas ¢pynknus. [lokasarensHbie 10 )
ypaBHEHUS
5 Jlorapudmuueckas GpyHKIHS. 18 )
Jlorapugmuueckue ypaBHEHHS
6 TpuroHomeTpru4YeCKUE BBIPAKEHUS U ” |
ypaBHEHUS
7 [TocnenoBaTebHOCTH M IPOTPECCUU 10 1
HenpepriBable pynkiuu. [IponsBogHas 20 1
9 [ToBTOpeHme, 00001IeHIE, CHUCTEMATH3AITHS 5 )
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KIIACC

KoaunuyecTBo 4acoB

Ne HaumeHoBaHMe pa3iesioB U TeM
o/ OporpaMMmB1 Beero KonTpoabHubl IMpakTne
e paboThbI padoThbI
| I/ICCJ'IGILOBaHI:Ie (GYHKIHHA ¢ TOMOIIIBIO ” |
MIPOU3BOIHON
2 [TepBooOpasnast u MHTETpa 12 1
3 I'paduku TpUroHOMETPUUYECKUX (PYHKIIUH. 14 |
TpuronomeTpuueckre HEPaBEHCTBA
4 WppatmonansHbie, TOKa3aTebHbIEC U 24 )
norapuMuuecKre HEPaBEHCTBA
KommekcHsbie uncina 10 1
6 HarypanbsHble u 1ienplie yncia 10 |
CucTeMBbl panMoOHAIBHBIX, UPPAITUIOHATHHBIX
7 MOKa3aTeJIbHBIX U JIOTApU(DMHUUECKUX 12 1
YpaBHEHUH
8 3ajauu ¢ mapameTpamu 16 1
9 HOBTOPGHI/IC, 000011IeHHE, CHCTEMATH3ALIHS 16 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 136 10 0







INIOYPOYHOE INTAHUPOBAHHUE
10 KITIACC

n/n

Tema ypoka

KoauuecTBo yacoB

Bcero

KonTpoabHbie
padoThI

MpakTnyecky
padoThI

MHOKeCTBO, ONepalry HajJl MHOKECTBaAMHU
U UX CBOICTBa

Juarpammsl Ditnepa-Benna

[IpuMeHeHne TeOpETUKO-MHOXECTBEHHOTO
anmapara s peleHHs 3a1a4

PamuonansHele yncina. OOBIKHOBEHHBIE U
NECATUYHBIC TPOOH, POIEHTHI,
OECKOHEYHBIE TICPUOIUICCKUE IPOOH

Panuonansaele yncia. OOBIKHOBEHHBIE U
JECSITHYHBIC JPOOH, TIPOIICHTHI,
OEeCKOHEYHBIE TIEPUOIUIECKUE IPOOH

[Tpumenenue apobeli U MPOICHTOB AJIs
pEeIIeHUs TPUKIIATHBIX 33434

[Ipumenenue apoOeit 1 MPOIEHTOB IS
pelIeHUs MPUKIIATHBIX 3a7a4

JeWcTBuTenbHbIe Yncia. PalnoHaibHbIe U
HWppalroHaJbHbIC YUCTIa

Apudmernueckue oneparyu ¢
JeCTBUTELHBIMHU YUCIAMH

10

MO,Z[y.]'IB ,HeﬁCTBI/ITeHLHOFO qucia 1 €1ro




CBOMCTBa

11

[TpuOnmxE€HHBIE BHIYMCICHUS, TPaBUIIA
OKPYIJIEHUS, IPUKUIKA U OLIEHKA
pe3yJibTaTa BEIYMCIICHUN

12

OCHOBHBIE MCTOABI pCHICHUSA LCJIbIX U
IpoOHO-PAMOHANBHBIX YPaBHEHUH 1
HEPABEHCTB

13

OCHOBHBIE METO/BI PELICHMSI LIETBIX U
JIpOOHO-PALMOHANBHBIX YPAaBHEHUH U
HEPaBEHCTB

14

OCHOBHBIE METO/BI PEUICHHUS LIETIBIX U
JIpOOHO-paIlMOHATIFHBIX YPaBHEHHH U
HEPABEHCTB

15

MHOro4ieHsl OT OJIHOM MEPEMEHHOM.
JleneHre MHOrOYIeHa Ha MHOT'OYJICH C
octaTtkoM. Teopema besy

16

MHoTOWIEeHBI ¢ TENBIMUA KO PHUITHEHTAMH.
Teopema Buera

17

Pemenne cucreM TMHENHBIX ypaBHEHUI

18

Pemenue cucreM TMHENHBIX YPaBHEHUI

19

Marpuiia cucTeMbl JTUHEUHBIX YPABHEHUIA.
OnpenenuTenb MaTpUIIbl 2X2, €ro
T€OMETPUUYECKHUI CMBICIT M CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

20

OnpenenuTens MaTPUIIbl 2X2, €ro
T€OMETPUUYECKHUI CMBICT ¥ CBOMCTBA;
BBIYHCIIEHHUE €0 3HAUCHUS

21

[IpuMeHeHne onpenenuTeNs s PeICHUs




CHUCTEMBbI JINHEWHBIX YpaBHECHUH

22

Pemenne nmpukinagHbIx 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

23

Pemenne nmpukiagHeIX 3a1a4 ¢ IIOMOIIbIO
CUCTEMBI JINHEWHBIX YPABHEHUN

24

KoHnTtponbHas padora: "PanmronanbHbie
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI
JMHENHBIX ypaBHEHUN"

25

®OyHKIM, cIoco0bI 3a1aHus (HYHKIIHH.
B3aumHuo oOpartnbie ¢pyHkmu. Kommnosunus
byHKIHIA

26

I'paduk pyskmum. DnemMmeHTapHbIE
npeoOpa3zoBanus rpaduKoB PYHKITUH

27

OO6nacTh onpeIeICHUsI 1 MHOYKECTBO
3HaueHui pynkuuu. Hynu ¢pyHkimm.
[IpoMexyTKH 3HaK MOCTOSIHCTBA

28

YérHble 1 HeUETHBIC (PYHKLINU.
[lepuoanueckue ¢pynkuuu. [IpomexxyTkn
MOHOTOHHOCTH (PYHKLIMH

29

MaxkcuMyMbl 1 MUHUMYMBI ()yHKIIHH.
HauOonpIiee 1 HauMeHbllee 3HaYCHNE
(GYHKIMU Ha TPOMEKYTKE

30

JluneiiHas, KBagpaTuyHas U JpOOHO-
nuHeHas GyHKIun

31

DJIeMEHTapHOE UCCIIEAOBAHUE U
mocTpoeHne rpaduKoB ATUX PyHKITHI

32

DneMeHTapHOe UCCIIeIOBAaHUE U
mocTpoeHue rpauKoB ATUX PyHKITHI




CreneHsb ¢ 1eabIM ITOKa3aTelieM. buaom

33 Herotona

34 Crenens ¢ 1enabIM nokasareneMm. bunom
HeroTona
Crenennast QyHKIUS C HATYPaJIbHBIM U

35 LeJbIM IokasareneM. E€ cBolicTBa u
rpadux

16 Konrponsnas pabora: "CreneHnas
¢yukuus. E€ cBoiicTBa u rpagux"

37 ApudmeTrrueckuil KOpeHb HaTypaIbHOM
CTEIICHU U €r0 CBOWCTBA

18 ApudmMeTrnuecknii KOpeHb HaTYpaJIbHOU
CTETICHH U €T0 CBOWCTBA

39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHUH,
CoJIeprKalliX CTENeHU U KOPHU

40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAXKECHUH,
COJIEpIKalNX CTENIEHU U KOPHU

A1 IIpeoOpa3oBaHus UUCIIOBBIX BBIPAXKEHUH,
COJIEpKalINX CTENIEHU U KOPHU
WppanmonaneHele ypaBHeHUsA. OCHOBHBIE

42 METO/Ibl PEIICHUS UPPALMOHATIBHBIX
ypaBHEHUI
HppaumnonaneHbie ypaBHeHHs. OCHOBHBIE

43 METO/Ibl PEIICHUSI HPPALMOHATIBHBIX
YpaBHEHUH
WppanmonansHble ypaBHeHUs1. OCHOBHBIE

44 METO/BI PEIICHNS UPPAMOHAIBHBIX

YpaBHEHUH




PaBHOCHIIbHBIE TTEPEXO/BI B PELICHUN

5 HMPPALMOHAIIBHBIX YPABHEHUI

46 PaBHOCWIIbHBIE TTEPEXO/IBI B PELIEHUH
HPPAMOHATLHBIX YPaBHEHUHN

47 PaBHOCWIIBHBIE NTEPEXO/IBI B PELIEHUN
HPPALMOHATIBHBIX YPaBHEHUHN

43 PaBHOCHIIbHBIE IEPEXO/BI B PEIICHUH
HMPPALMOHATIBHBIX YPaBHEHUN
CaoiicTBa 1 rpadK KOpHS N-OW CTENEHU

49 KakK (PyHKIIMHM OOpaTHOW CTENEHU C
HaTypaJIbHbIM IIOKa3aTeaeM
CgoiicTBa 1 rpadK KOPHS N-OU CTEMEHU

50 KakK (yHKIIMH OOpaTHOW CTEMEHH C
HaTypaJIbHbIM IIOKa3aTeaeM
KonTponbhas pabota: "ColicTBa 1 rpagux

51 KOpHS n-0¥ crenenu. MppannonanbHbie
ypaBHeHuUs"

5) CreneHs C palMoHaIbHBIM IIOKa3aTeNIEM U
e€ CBOMCTBA

53 CreneHb ¢ palMOHAIBHBIM [TOKa3aTelIeM U
e€ CBOMCTBA

54 CreneHb ¢ pallMOHAIbHBIM [TOKA3aTEIEM U
€€ CBOMCTBA

55 [TokazaTenpHas GpyHKIMS, €€ CBOWCTBA U
rpaduk

56 Hcnonbs3oBanue rpapuka GyHKIUU 1715

pelIeHusl ypaBHEHU I




Hcnons3oBanue rpaduka GyHKIIUN 17151

57 1
pelieHus: ypaBHEHU I
[TokazaTenbHbie ypaBHeHUSI. OCHOBHBIE
58 METO/Ibl pEIICHHUs TOKa3aTEeIbHbIX 1
YpaBHEHUH
[TokazarenbHble ypaBHEHUS. OCHOBHbBIE
y
59 METOBI PEIICHMS IOKA3aTEIbHbIX 1
YpaBHEHUI
IToka3zarenbHble ypaBHeHHs. OCHOBHBIE
y
60 METO/bl PEIICHUS TOKa3aTeIbHbIX 1
YpaBHEHUHI
61 KontponbHas padora: "Iloka3aTenpHas |
¢byukius. [TokasarensHbie ypaBHEeHUS"
62 Jlorapudwm yucia. CroiicTBa sorapudma 1
63 Jlorapugwm uncna. CoiicTBa Jorapudma 1
64 Jlorapudm uncna. CoiicTBa orapudma 1
65 JlecsiTuuHBIEe U HATYpaJbHBIC JOTapru(MbI 1
66 JlecsaTHYHBIC U HATYpAJIbHBIE JIOTapU(PMBI 1
67 [IpeoOpazoBanme BeIpaKEHUH, COAEPIKAIINX |
sorapudmbl
68 [IpeoOpa3oBaHue BEIpaXKEHUH, COAEPIKAIINX 1
JorapuQmbl
69 IIpeoOpa3oBanue BbIpaXKEHUH, COAEPIKAIINX 1
JorapuQmbl
Jlorapudmuyeckas GyHKIus, €€ CBOCTBA U
70 ’ 1
rpaduk
71 Jlorapudpmudeckas GpyHkIms, € CBOCTBA U 1




rpaduk

Ucnons3oBanue rpaduka GyHKIIUN 17151

72 peuIeHusl ypaBHEHU I

7 Hcnonb3oBanue rpaduka GyHKIUU IS
peLIEHNs] YpaBHEHUI
Jlorapudmuyeckue ypaBHeHus. OCHOBHBIE

74 METO/bI pelIeHus JorapupMUUECKUX
ypaBHEHUI
Jlorapudmuyeckue ypaBHeHus. OCHOBHbBIE

75 METO/IbI PEIIeHUs JTOrapuhMUIECKUX
YpaBHEHUIN
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

76 METO/IBI PEIICHHS JIOTapU(PMUIECKUX
ypaBHEHUI

77 PaBHOCWIIbHBIE TTEPEXO/BI B PELIEHUN
Jorapu(pMUUECKUX ypaBHEHHM

73 PaBHOCWIIBHBIE TTEPEXO/BI B PELIEHUN
JOTapuPpMHUECKUX YPaBHEHUH

79 Konrponsnas pabora: "Jlorapudpmuyeckas
¢yukuus. Jlorapupmudeckue ypaBHeHuUs"

20 CuHyc, KOCUHYC, TAHT€HC M KOTAHTE€HC
YHCIIOBOTO apryMeHTa

21 CuHyc, KOCUHYC, TAHT€HC 1 KOTAHT'€HC
YHCJIOBOTO apryMeHTa

%) ApKcuHYC, apKKOCUHYC M apKTaHT'€HC
YHCJIOBOTO apryMeHTa

83 ApKcuHYC, apKKOCHHYC M apKTaHI'€HC




YHCIIOBOTO apryMeHTa

Tpuronomerpruyeckast OKpyKHOCTb,

84 ompeeeHue TPUTOHOMETPUIECKUX 1
(GyHKIMI YMCIOBOTO apryMeHTa
Tpuronomerpudeckasi OKpyKHOCTb,

85 ONPEACIICHUE TPUTOHOMETPUUECKUX 1
(GYHKINH YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYIIBI 1

87 OcHOBHBIE TPUTOHOMETPUYECKUE (HOPMYJIIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYIIBI 1

90 IIpeoOpa3oBaHue TPUTOHOMETPHUYECKUX |
BBIPAKCHUI

o1 IIpeoOpa3oBaHue TPUTOHOMETPUUYECKUX 1
BBIPKEHUMN

90 IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX |
BBIPAKECHUI

93 [IpeoOpa3oBaHue TPUTOHOMETPHUYECKUX i
BBIPAKCHUI

94 Pemenne TpUroHOMETpUYECKUX YPAaBHEHUN 1

95 PeleHne TpUroHOMETpUYECKUX YPaBHEHUI 1

96 Penienue TpuroHOMEeTpUYECKUX YpaBHEHHUI 1

97 Pemenne TpuroHoMeTpUYECKUX ypaBHEHUI 1

98 Pemenne TpUroHOMETpUYECKUX YPABHEHUN 1

99 PelieHne TpUroHOMETPUYECKUX YPaBHEHUI 1

100 Penienue TpuroHOMEeTpUYECKUX YpaBHEHUI 1




Kontponbnas padora:

101 "TpuroHomMeTpuyecKue BoIpaXKEHUS 1
TPUTOHOMETPUYECKUE YpABHEHHUS "
[TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUS

102 rocJieioBarenpbHocTel. Meron
MaTeMaTHYeCKOU WHTYyKIIUH
MOHOTOHHBIE ¥ OTPAHUYEHHBIE

103 nocyenoBareabHoCTH. McTopus ananusa
OECKOHEYHO MaJIbIX

104 Apudmernueckast Iporpeccus

105 ['eomeTpuyeckas nmporpeccus

106 beckoneuHo yObIBatoIasi reoMeTpruiecKast
nporpeccust

107 Cymma OeckoHEYHO yObIBaroIIeh
T€OMETPUUYECKON TTPOTPECCUH

108 JIMHEWHBIN U 3KCIIOHEHIIMATbHBIN POCT.
Uucno e. Dopmyiia CI0KHBIX IPOLICHTOB

109 JIuHEVHbINM U KCIIOHEHIIMAIBHBIN POCT.
Uucno e. Dopmyiia CI0KHBIX IPOLIEHTOB

110 Hcnonp30BaHue Nporpeccuu i perieHus
peaNIbHBIX 3a]a4 MPUKIAIHOTO XapaKTepa

11 Kontponbnas pabora:
"ITocnienoBaTeIbHOCTH U TPOrpeccuu’”

112 HenpepbiBHbIE PYHKIIUHN U MX CBOWCTBA

113 Touka pa3pbiBa. ACUMIITOTHI TPaPUKOB
byHKIUH

114 CoiicTBa (DYHKIMI HEIIPEPHIBHBIX Ha




OTpe3Ke

CaoiicTBa (QyHKIIMI HENIPEPHIBHBIX HA

115
OTpe3Ke

116 MeTo MHTEpPBAJIOB Ul PELLICHUS
HEPABEHCTB

117 MeTto MHTEpBAIOB Ul PELLIECHUS
HEPABEHCTB

1138 MeToa MHTEpBAIOB Ul PEILIECHUS
HEPABCHCTB

119 [IpuMeHeHne CBOKCTB HENPEPBIBHBIX
GbyHKIUH 115 perieHus 3a1ad

120 IIpuMeHeHne CBOKCTB HENPEPBIBHBIX
(GYHKIMN 1715 peteHust 3a1a49

121 [lepBast 1 BTOpas NpOU3BOJHBIC (PYHKITUH

122 Onpenenenne, reoMETPUIECKUI CMBICIT
MPOU3BOTHOMN

123 Omnpenenenue, GU3NIECKUANA CMBICIT
MPOU3BOAHOMN

124 VYpaBHeHUE KacaTelbHON K rpaduKy
byHKIMHA

125 VYpaBHeHHE KacaTeTbHOI K rpaduky
byHKITUN

126 ITpon3BoiHbIE NIEMEHTAPHBIX (PYHKLUI

127 [Tpou3BogHBIC dTIEMEHTAPHBIX (QYHKIIHHA

128 [Ipon3BoaHast CyMMBI, IPOU3BEACHNUS,
YaCTHOTO M KOMITO3ULIUU (QYHKIUI

129 [IpousBogHast CyMMBI, IPOU3BEACHUS,




YaCTHOTO M KOMITO3ULIUU (QYHKIUI

[Ipou3BogHas CyMMBI, TPOU3BEACHUS,

130 JaCTHOTO M KOMITO3UIINU (DyHKITUI !
131 KonTponbnas padota: "IIponszBogHas" 1 1
132 [ToBTOpeHue, 006001IeHIE, CHCTEMATH3AIHS 1
3HaHuil: "YpaBHeHus"
133 [ToBTOpEHME, 0000IIEHUE, CHCTEMATH3AIINS 1
3HaHui: "OyHKIMN"
134 Wrorosas koHTpoJsibHAs paboTa 1 1
135 HToroBast KOHTpOJIbHAs paboTa 1 1
136 HOBTOPGHI/IC, 000011IeHHE, CUCTEMATH3AIUA 1
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KIIACC

n/n

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KonTpoabHbie
padoThbI

[MpakTnyeckr
padoThbI

[IpumeneHre npou3BOAHOM K
UCCIeIOBaHMIO (GYHKIIMM Ha
MOHOTOHHOCTb ¥ 9KCTPEMYMBbI

[Ipumenenue npou3BOIHOMN K
HCCe0BaHUI0 (QYHKIMN HA
MOHOTOHHOCTb M SKCTPEMYMBI

[IpuMeHeHne Mpou3BOIHON K
HCCIIeI0BaHUI0 (DYHKIMN HA
MOHOTOHHOCTb U 3KCTPEMYMBI

IIpuMeHeHne Mpou3BOIHOM K
WCCIICIOBAHUIO (DYHKITHI Ha
MOHOTOHHOCTb U 3KCTPEMYMbI

IIpuMeHeHne Mpou3BOIHON K
uccleIoBaHuI0 (PyHKIMHA Ha
MOHOTOHHOCTb U 3KCTPEMYMbI

[IprmeneHre npou3BOAHOM K
UCCIIeIOBaHMIO (PYHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

Haxoxnenue HauOOJIBIIIErO U

HAaMMCHBIICTO 3HAYCHUA HerepBIBHOﬁ

(GYHKIIUN Ha OTpe3Ke




Haxoxnenne HanOoIbIIETO 1
HAUMEHBIIIETO 3HAYCHUS HETIPEPHIBHOM
(GyHKIIMHA Ha OTPE3KE

Haxoxnenne HanOoIbIIIETO 1
HAaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHOM
(GyHKIIMM Ha OTpe3Ke

10

Haxoxnenne HanOOIbIIIETO U
HAUMEHBIIIETO 3HAYCHUS HETIPEPHIBHOM
(bYHKINU Ha OTpE3Ke

11

Haxoxnenue HanOoJIbIIETO U
HAUMEHBIIIETO 3HAYCHUS HETIPEPHIBHOM
(bYHKINU Ha OTpE3Ke

12

Haxoxnenue HanOopIIero u
HaMMEHBIIIETO 3HAaYEeHUS HeIIPEPhIBHOM
(bYHKLIUU Ha OTpe3Ke

13

[Ipumenenue npou3BOIHOM 11t
HaXOKJICHUS HaWTy4IIero PeIICHHs B
MPUKJIAIHBIX 33/1a4ax

14

[IpuMeHeHne MpOU3BOAHON IS
HaXO0KJEHUs HAWJIY4Ilero pelieHus B
IPUKJIAHBIX 3a/1a4ax

15

[IpuMeHeHne MpOU3BOAHON IS
OIIPEJEIICHUS] CKOPOCTH U YCKOPEHHUSI
npoliecca, 3alaHHOro GopMyIoi uiu
rpaduxkomM

16

IIpuMeHeHne TPOU3BOAHON [T
OIIPEJEIICHUS] CKOPOCTH U YCKOPEHHUS
npoliecca, 3alaHHOro pOopMyJIoi HiH




rpagukomM

17 Kommozurus ¢yHkumii

18 Komnozumus GyHKImii

19 Kommozurus ¢hyHKimii

20 I'eomerpuyeckue 0O6pas3pl ypaBHEHUH Ha
KOOPJAMHATHOU INIOCKOCTH

71 I'eomeTpuueckue o6pas3sl ypaBHEHUH Ha
KOOPAMHATHOW INIOCKOCTH

” KonTponbHas padota: "HccnenoBanue
(GYHKIMH C TOMOIIBIO TPOU3BOTHON"

” ITepBooOpazHasi, OCHOBHOE CBOWCTBO
NepBOOOPA3HBIX

24 [TepBooOpazHble 371eMEHTAPHBIX (PYHKIIUHA.
[IpaBuiia Hax0Xk1eHUS IEPBOOOPA3HBIX

)5 [TepBooOpasHbIe 2IeMEHTAPHBIX (PYHKITHI.
[IpaBuiia Hax0Xk/1eHUs IEPBOOOPA3HBIX

26 Nurerpai. I'eoMeTpudecKkuii CMbICI
UHTErpaja

27 Beruncnenue onpenenéHHoro HHTerpaa
o popmyne HeroTona-JleliOHua

73 Briuucnenue onpenenéHHOro HHTErpaia
o popmyne HeroTona-JleliOHuIa

29 [IpuMeHeHne nHTerpana A HaX0XICHUs
ionaied Iiockux Guryp

30 [IpumeHeHre uHTerpaa aas HaX0XIECHUS
00BEMOB r€OMETPUUECKUX TET

31 [Tpumeps! pemenuii quddepeHnranbHbIX




ypaBHEHUH

[Tpumeps! pemennii quddepeHnrarbHbIX

32 .
ypaBHEHUI
MatemaTuueckoe MOAEIMPOBaHNE

33 peabHBIX MPOLIECCOB C MOMOIIBIO
i depeHnranbHbIX YpaBHEHUH

14 Konrponsnas padora: "[lepBoobpaznas u
uHTerpan”

15 Tpuronomerpudeckue GyHKIUH, UX
CBOMWCTBA U rpauKu

16 Tpuronomerpuieckne QyHKINH, UX
CBOICTBa U TpaduKu

37 Tpuronomerpuueckue GpyHKINH, UX
CBOWCTBA U TpapuKu

18 Tpuronomerpuueckue GpyHKIUH, UX
CBOWCTBA U TpapuKu

19 Tpuronomerpuieckue GyHKLIUH, UX
CBOWCTBA U rpapuKu
OT100p KOpHEH TPUTOHOMETPUYECKUX

40 YpPaBHEHUH C TOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUIECKUX

41 YPaBHEHUH C IOMOLIBIO
TPUTOHOMETPHUUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX

42 YPaBHEHUH C TIOMOIIBIO

TPUTOHOMETPUYECKON OKPYKHOCTH




OT60p KOpHEH TPUTOHOMETPUUECKUX

43 YpPaBHEHUH C IOMOIIBIO
TPUTOHOMETPHUECKOIN OKPYKHOCTH

44 Pemenne TpuronomeTpuueckux
HEPABEHCTB

45 Pemenne TpUroHOMETPHUECKUX
HEPABEHCTB

46 Pemmenne TpUroHOMETPUUYECKUX
HEPABEHCTB

47 Pemennie TpUroHOMETpUYECKUX
HEPABEHCTB
Kontponbnas padora: "I'paduku

48 TPUTOHOMETPUIECKUX (PYHKITHH.
Tpuronomerpuieckue HepaBeHCTBA"

49 OCHOBHBIE METOJIBI PEIICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pELICHUS
[IOKa3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pELICHUS
MOKAa3aTeIbHBIX HEPABCHCTB

5) OCHOBHBIE METOBI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEIICHUS
Jorapu(pMUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI pEIICHUS
norapuMHIECKUX HEPABEHCTB

55 OCHOBHBIC METO/IbI PEIICHHUS




Jorapu(pMUUECKUX HEPABEHCTB

OcCHOBHEBIE MCTOABI pCHICHUA

36 norapu(MHUUECKIX HEPABEHCTB
57 OCHOBHBIE METO/IbI PEILICHHS
UppaMOHAIBHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PELLICHHS
UppalMOHAIBLHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PELLICHUS
UppalMOHAILHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEIICHHS
UppaIMOHAIFHBIX HEPABEHCTB
61 I'paduueckue MeToabl pereHus
UpPpaMOHATIBLHBIX YPaBHEHUN
2 I'paduueckue METOIbI PELICHUS
UpPpaIMOHATIBHBIX YpaBHEHUN
63 I'paduueckue MeTo bl peLeHus
MOKa3aTeIbHbIX YpaBHEHUN
64 I'paduueckue MeTo bl peLIeHus
II0Ka3aTeIbHbIX HEPABECHCTB
65 I'padrueckue METOIBI pEIICHUS
Jorapu(pMUUECKUX YpaBHEHHM
66 I'paduueckue METOIBI pELICHUS
norapu(p)MHUECKUX HEPABEHCTB
67 I'paduueckue METObI PELICHUS
JIOrapu(PMHUECKUX HEPABECHCTB
63 I'paduueckue MeTo B! peLIeHUs

IIOKa3aTCJIbHBIX 1 J'IOl"apI/I(bMI/ILIeCKI/IX




ypaBHEHUH

69

I'paduaeckue meTonb! peneHus
MOKa3aTeNbHbBIX U JOrapu(PMUUECKUX
YpaBHEHUH

70

I'padmyaeckue MeToAbI perieHUs
MOKA3aTENBHBIX U JIOTAPUPMUIECCKUX
HEPABCHCTB

71

I'paduueckue MeTO bl peLICHUs
MOKa3aTeIbHbBIX U JIOrapu(PMHUUECKUX
HEPABEHCTB

72

KoHntponbHas pabora: "HppannoHaabHbIC,
MOKa3aTelbHbIE U TorapuMuuecKue
HepaBeHCTBa"

73

KommiekcHbie uncna. Anredpandeckas u
TpUrOHOMeTpHUUecKas (POpPMbI 3aITUCH
KOMIUIEKCHOT'O YKclia

74

KommuiekcHble uncia. Anredpanyeckas u
TpUroHOMeTpHuecKkas (OpMbI 3aITUCH
KOMIUIEKCHOT'O YHCIia

75

ApudmeTnueckre oneparuu ¢
KOMIIVIEKCHBIMHU YK CJIaMU

76

Apudmernueckue oneparum ¢
KOMILJIEKCHBIMH YUCIIAMH

77

I/I306pa>KeHHe KOMIIJICKCHBIX YHCCJI HAa
KOOp,Z[I/IHaTHOI\/’I IJIOCKOCTH

78

I/I306pa}K€HI/Ie KOMIIIICKCHBIX YHCCJI Ha
KOOpI[HH&THOﬁ IIJIIOCKOCTHU

79

®opmyisia Myaspa. KopHu n-oii crenesnu




N3 KOMIIJIEKCHOT'O YHCJia

®opmysia Myaspa. Kopau n-oii crenenu

80 13 KOMIUIEKCHOTO YHClia
[IpuMeHeHrne KOMILIEKCHBIX YUCEIT JJIs

81 pemeHus (PU3NYECKUX U TEOMETPHUUECKUX
3a1a4

%) Konrponbnas pabora: "KommiekcHbie
yucna"

83 HarypanbHble u 1ienplie yncia

84 HatypanbHble u nienble yuciia

85 [IpumMeHeHue MPU3HAKOB IETUMOCTH
LEJIBIX YUCEl

26 [IpuMeHeHre MPU3HAKOB AETUMOCTH
LEJIbIX YHCel

27 [TpumeHeHne MPU3HAKOB IETUMOCTH
nenbix uncen: HOJL u HOK

28 [IpuMmeHeHre TpU3HAKOB JIETUMOCTH
nenbix yncen: HOJl u HOK

29 [IpumMeHeHne MPU3HAKOB AETUMOCTH
LEJbIX YUCEeJI: OCTaTKU [0 MOAYJIIO

90 [IpuMeHeHre MPU3HAKOB JAEITUMOCTH
LEJIBIX YUCEJI: OCTaTKU [0 MOAYJIIO
[IpuMeHeHre MPU3HAKOB AEIUMOCTH

91 LEJIBIX YKcell: anroput™ EBkiuaa ans
pelieHus 3aa4 B IeJIbIX Ynciaax

9 KoHnTtponbhas padora: "Teopus menbix

yucen"




CucreMa U COBOKYITHOCTh YPaBHEHHUIA.
93 PaBHOCHIBHBIE CHCTEMEI U CUCTEMEI-
CJIECTBUA

Cucrema 1 COBOKYIHOCTb YPaBHEHUH.
94 PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CIIE/ICTBHSA

95 OCHOBHBIE METO/bI PELLIEHUS CUCTEM U
COBOKYITHOCTEH pallMOHAJIIbHBIX YPABHEHU

OCHOBHBIE METO/IbI PELICHUS CUCTEM U
96 COBOKYITHOCTEN UppaLMOHAIbHBIX
ypaBHEHUU

OCHOBHBIE METOABI PELIEHUS CUCTEM U
97 COBOKYITHOCTEH ITOKa3aTEIbHBIX
ypaBHEHUI

OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
98 COBOKYITHOCTEH MOKa3aTEIbHbBIX
ypaBHEHUH

OcHOBHEBIE MCTOABI pCIICHUA CUCTEM U
99 COBOKYITHOCTEH JIOrapu(pMU4YECKIX
ypaBHEHUH

OCHOBHBIE METOJIBI PEIICHUS CUCTEM H
100 COBOKYITHOCTEH JIOrapu(pMuIecKux
YpaBHEHUH

IIpyMeHeHne CUCTEM K PELIECHUIO
MaTEeMaTHUYECKUX 3a/a4 1 3a/1a4 U3

101 Pa3NIUYHBIX 00JIaCTe HAYKH U peallbHOU
KU3HU, UHTEPIPETAIHs TOTyYEHHbIX

pe3yJIbTaToB




[IpumeneHre cUCTEM K PEIICHUIO
MaTeMaTHYeCKUX 33/a4 1 33/1a4 U3

102 pasIUYHBIX 00JIaCTEN HAYKU U peaTbHOM
YKU3HH, NHTEPIPETALMS OTyYESHHBIX
pe3yabTaToOB
[IpuMeHeHre HEPaBEHCTB K PEILIEHUI0
MaTeMaTHUYeCKUX 33/a4 1 33/1a4 U3

103 pasIMYHBIX 00JaCTEN HAYKU U peaTbHOM
YKU3HH, NHTEPIPETALMS OTyYECHHBIX
pe3yabTaToOB
Kontponbnas padora: "Cuctemsl

104 paloHaIbHbBIX, HPPALUOHATIBHBIX
MOKAa3aTeNIbHBIX U JOrapuOMUYECKUX
ypaBHeHUH"

105 PannoHanpHbIe ypaBHEHHUS ¢ TapaMeTpamMu

106 PanmonanbsHbIe HEpaBEHCTBA €
napaMeTpamu

107 PartmonanpHbIE CUCTEMBI C TapaMeTpamMu

108 HppanmonanbHble ypaBHEHUS,
HEPaBEHCTBA C ITapaMeTPaMH

109 HppauyroHanbHbIe CUCTEMBI €
napameTpamu

110 IlokazarenbHble ypaBHEHUS, HEPABEHCTBA
C mapameTpaMu

111 Iloxa3aTenbHbIE CUCTEMBI C IIApAMETPAMHU

112 Jlorapudmuueckue ypaBHeHus,
HEPaBEHCTBA C MapaMeTpamMu

113 Jlorapugmuueckie CUCTEMBI €




napamMeTpamu

114 Tpuronomerpruyeckue ypaBHEHUs €
rapameTpamu

115 Tpuronomerpuuecke HepaBeHCTBa €
napaMmeTpamu

TpuroHoMeTpu4ecKrue CUCTEMBI C
napameTpamu

116

[TocTpoenue u uccnenoBanue
MaTeMaTHUYECKUX MOJEJIEH peanbHbIX
CUTYAIlMi C TOMOIIbIO YPABHEHHH C
napameTpamu

117

[TocTpoeHue u uccienoBaHue
MaTeMaTHYECKUX MOJIeNiel peabHbIX
CUTYyallUi C MOMOILbIO CUCTEM YpaBHEHUI
C mapameTpaMu

118

[TocTpoenue u uccienoBaHue
119 MaTeMaTHYECKUX MOJeNiel peaabHbIX
CUTYALMH C IOMOIIBI CUCTEM YPAaBHEHUI

C nmapaMeTpaMu

120 Kontponbhas pabdota: "3anauu ¢
napamerpamu”

121 [ToBTOpenwue, 06001IIEHNE,

cUCTeMaTu3alys 3HaHui: "YpaBHeHUS"

[ToBTOpenwue, 06001IEHHE,

122
CUCTEeMaTu3alys 3HaHui: "YpaBHEeHUS"

[ToBTOpEeHmE, 00600IICHHE,
123 cucTeMaTu3alus 3HaHu: "YpaBHEHU .
CucrteMbl ypaBHEHU"




[ToBTOpEHmE, 0600MICHHE,

124
cuctemaTuzaius 3Hanui: "HepaBencrsa"
125 [ToBTOpenue, 0600IIEHHE,
cuctemaTtuzanus 3Hanui: "HepaBencrra"
126 [ToBTOpenwue, 06001IICHHE,
cuctemaTtuzanus 3uanuii: "HepaBenctsa"
[ToBTOpenwue, 06001IIEHHE,
127 cucteMaTtu3anus 3Hanuii: "[IponsBogHas u
e€ npumeHeHue"
IToBTOpEHUE, 0000ILIEHNE
b 9
128 cucrtematuzanus 3Hanui: "[IpousBoaHas u
e€ nmpuMeHeHue"
IToBTOpenue, 0000IIEHE
b
129 cucrtematuzanus 3HaHuii: "[IpousBoaHas u
e€ nmpuMeHeHue"
[ToBTOpenwue, 0600ICHHE,
130 cucrtemaTtusanus 3HaHuii: "MHTerpan u ero
npumeHeHue"
131 [ToBTOpenwue, 0600IICHNE,
cucTeMaTu3anus 3Hanuii: "OyHkuun"
132 [ToBTOpenwue, 06001IIECHNE,
cucTeMaTtu3anus 3Hanuii: "OyHkuun"
133 [ToBTOpenue, 06001IIEHNE,
cucTeMaTtu3anus 3Hanui: "Oynkuun"
134 Hrorosast koHTponbHAs paboTa
135 Urorosast koHTponbHas paboTa
136 [ToBTOpenwue, 06001IEHHE,




cucTeMaTu3aus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITIPOT'PAMMBbBI

10 KUIACC

Kon
NpoBepsIeMOro
pe3yjabTara

1

IIpoBepsiemMble MpeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeILHO MPOrpaMMbl CpeIHero 001ero 00pa3zoBaHus

Ywucna ¥ BEIYUCICHUS

1.1

OnepupoBaTh TOHATHSAMHU: paIllMOHATIBHOEC M JICHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS M IECATUYHAS TPOOB, IPOIIEHTHI

1.2

BemonHATe  apudmMernueckne — omepanud € PalUOHAIBHBIMA |
JENCTBUTEIbHBIMU YHACIAMU

1.3

BoinonHaTe npuOinkEHHbIE BEIUMCIIEHUS, UCTIOIb3Ys IPaBUila OKPYTJICHHUS,
JIeNaTh IPUKUAKY U OLIEHKY PE3yJIbTaTa BIYUCICHUN

1.4

OHepI/IpOBaTB MNOHATHUAMU: CTCIICHL C ICJIbIM IMOKA3aTCJICM, CTAaHAApTHaA
(bopMa 3allUCH  JEWCTBUTEILHOTO quciia, KOPCHb HaTypam,Hoﬁ CTCIICH
HCIOJIB30BATh MOAXOAAIIYIO (pOpMy 3alUCH JEUCTBUTEIBHBIX YUCET IS
pCeIICHUS NPAKTUYCCKUX 3a/la4 U MMPCACTABICHHUA JaHHBIX

1.5

OHCpI/IpOBaTb NOHATUAMU: CHHYC, KOCUHYC U TAHI'CHC IIPOU3BOJILHOT'O YTIJIa;
HCIIOJIB30BAaTh 3aI11uCh ITPOU3BOJIBHOT'O yria uepe3 06paTHLIe
TPUTOHOMCTPUUICCKHUC (I)yHI(I_[I/II/I

YpaBHEHUS U HEPABEHCTBA

2.1

OnepupoBaTh MOHATUSMU: TOXJECTBO, YpPaBHEHHE, HEPABEHCTBO, IIEJIO(
palMoHaIbHOE, UppalnyoHaIbHOe ypaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHHE

2.2

BrImonHATe mpeoOpazoBaHus TPUTOHOMETPUYECKUX BBIPAKECHUN U PeIIaTh
TPUTOHOMETPUYECKUE YPABHEHUS

23

BrimonssaTe npeoOpazoBaHus LENbIX, pallMOHATBHBIX U UPPALMOHATBHBIX
BBIDA)KCHUM U pelaTb OCHOBHBIC THUIIBI LEJIBIX, pPAalUOHAIBHBIX H
HMPPALMOHAIIBHBIX YPABHEHUN U HEPABEHCTB

24

HpI/IMCHHTB YpaBHCHHA W HCEPABCHCTBA [JIsI PCHICHUA MATCMATHYCCKUX

3aa4 1 3a/1a4 U3 Pa3JIMIHbIX obnacreit HAyYKH U peanLHoﬁ JKHN3HHU

8

2.5

MO,Z[CJIPIpOBaTb PCaJIbHBIC CUTyallUM Ha A3bIKC anre6pbl, COCTaBJIATh
BBIPpaXXCHH:A, YPABHCHHA, HCPABCHCTBA 110 YCJIOBHIO 3ala4U, HCCIICIO0BATH
IMOCTPOCHHLBIC MOJCJIN C UCITIOJIb30BAHUCM aIlllapaTta anre6pLI

OyHKIMU U TpaduKu

3.1

OmnepupoBath NOHATHAMH: (DYHKIHS, CIIOCOOBI 33aAaHus PYHKINH, 00JIacTh

OTIpeIeNIeHNs] M MHOXKECTBO 3HaueHW (QyHKUuH, rpaduk QyHKIUH,




B3aUMHO OOpaTHbIC (DYHKITUH

OnepupoBarh MOHATUAMHU: YETHOCTh W HEYETHOCTh (YHKIWH, HYIH

32 (GyHKIIUH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA
33 Hcnonb3oBath rpadukn GyHKIMN A7 pelIeHus] ypaBHEHHHA
34 CtpouTs U UuTaTh rpa UKy JIUHEHHONW (QYHKINHU, KBAAPATUIHON (PYHKIIHH,
CTETIEHHOHN (PYHKIIMHU C IIeJIbIM MOKa3aTeaeM
Hcnone3oBate rpaduku (QyHKUMNA 11 UCCIIEOBaHMUS TMPOIECCOB H
3.5 3aBUCUMOCTEH TMpU pelIeHWH 3a7a4 W3 JAPYruX Y4eOHBIX NPEIMETOB
peasIbHOM JKU3HHU, BhIpaxarh (popMyIamMH 3aBUCUIMOCTH MEXy BETUUMHAMU
4 Havana marematnueckoro anaimsa
41 OnepupoBaTh MOHATUSMH: IOCIEIOBATEIBHOCTh, apudMeTHuecKass W
' reoMeTpHuYecKas Iporpeccuu
47 OnepupoBarh MOHATUSAMH: OECKOHEYHO YOBIBalolIasi TreoMeTpuyecKas
' nporpeccusi, CcyMMa 0€CKOHEUHO yObIBaIOIIEH reOMETPUIECKO Mporpeccun
4.3 3aaBath MOCIEA0BATENBHOCTH PA3TUYHBIMH CIIOCOOAMU
44 Hcnonp3oBath CBOMCTBAa TMOCJIENOBATEIBHOCTEH U MPOTPECCUd s
' pelIeHus peasbHbIX 3a4a4 MPUKIAJHOTO Xapakrepa
5 MHoOkecTBa U JIOTUKa
5.1 OneprpoBaTh NOHIATUSAMH: MHOXKECTBO, OIIEPALIMU HaJl MHOKECTBAMU
Hcnonb3oBaTh TEOPETHMKO-MHOKECTBEHHBIM — ammapaTr s ONUCaHUs
5.2 pEaNbHBIX MPOIECCOB U SBIEHUH, IPH PEIICHUH 33724 U3 JPYTUX YUYEOHBIX
IIPEIMETOB
53 OnepupoBarh  NOHATUSMHU:  OINpEACIICHHE,  TEeopeMa,  CIEACTBUE,
J0Ka3aTeNIbCTBO
11 KJIIACC
Kon .
IIpoBepsiemble mpeaAMeTHbIE Pe3YyJIbTATHI OCBOCHUSI OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTeJIbHOI MPOrpaMMBbl CpeAHero oouero 00pa3oBaHust
pe3yJbTara
1 Uucna v BBIYUCIECHUS
OnepupoBaTh MOHATUSMHU: HATypajJbHOE, LEJIO€ YHCIIO; MCHOJIb30BATh
1.1 MPU3HAKU JIETUMOCTH LEJbIX YHCEJ, pPa3jJ0KEHHE YHMCIIa Ha IPOCThIE
MHOXHUTENH JJIS1 peLeHUs 3a/1a4
1.2 OnepupoBath MOHATHEM: CTENIEHb C PallMOHATIbHBIM MIOKa3aTelIeM
13 OneprpoBaTh MOHATUIMM: JIOTapU(PM YUCIIA, IECATUYHBIE U HATypaIbHbIC
' sorapumeI
2 VYpaBHEHUs U HEPABEHCTBA




2.1

[IpumMeHATh CBOWCTBa CTENMEHW JJIs TPeoOpa3oBaHUSI  BBIPAKEHUH,
ONEepUPOBATh MOHATHSIMH: IOKA3aTEJbHOE YypaBHEHHWE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUITBI [TOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB

2.2

BoinonHsATe 1mpeoOpa3oBaHus BBIPAKEHUHM, COJEpKalIMX Jorapudmsl;
OIEepUPOBATh MOHATUSAMU: JIOTAPU(PMUUECKOE YPaBHEHHE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI JOrapu(MUUECKUX YPABHEHUN U HEPABEHCTB

23

Haxonuts penieHus npocTedmx TPUrOHOMETPUYECKUX HEPABEHCTB

24

OneprpoBaTh NOHATHAMM: CUCTEMA JIMHENHBIX YPABHEHUM U €€ pELICHHUE;
HCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM ISl PELLICHUS IPAKTUYECKUX
3a1a4

2.5

Haxoguts PCUICHUA HpOCTCﬁMHX CHUCTEM U COBOKynHOCTGfI PpanrOHaJIbHBIX
ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

2.6

MonenupoBaTh peajbHbIE CHUTyallUM Ha $3bIKe anreOpbl, COCTaBIATH
BBIPQXKCHUS, YpPaBHEHHUS, HEPABEHCTBA M CHUCTEMBbI [0 YCIOBHUIO 3a/1ay
UCCIIEIOBATh MOCTPOSHHBIE MOJIENIU C UCIIOIb30BAHUEM arlnapara ajireopsl

OyHKIMU U TpaduKu

3.1

OnepupoBaTh MOHATHUAMH: TepUoAWYEcKas  (DYHKIHS, MTPOMEXKYTKH
MOHOTOHHOCTH (DYHKIUH, TOYKH DSKCTpeMyMma (QYHKIUH, HauOOJbIIee
HauMEeHbIlIee 3HaYeHUs] PYHKIIMU HA IPOMEXYTKE; UCIIOIb30BaTh UX JJIs
uccieoBaHus QyHKIMH, 33JaHHON TpapuKOoM

32

OnepupoBath NOHATHAMHU: TpadUKHU MOKA3ATEIBHON, TIOTapu(hMUIECKON 1
TPUTOHOMETPUYECKHX (DYHKIUH;, u300pakaTh HUX Ha KOOPAWHATHOM
TUIOCKOCTH U UCTIONB30BaTh JUIS PELICHUS ypaBHEHUH 1 HEPABEHCTB

33

N300pakaTh Ha KOOPJIUHATHON TIOCKOCTH IpauKH JIMHEHHBIX YpaBHEHUI
U MCIIOJIb30BaTh UX JUISl PELICHUS! CUCTEMbI JINHEHHBIX YpaBHEHUH

34

Ucnons3oBate rpaduku (QyHKUMNA IS UCCIEIOBAHMUS TMPOIECCOB H
3aBHUCHUMOCTEH U3 IPYTUX yU4eOHBIX TUCIUTUINH

Haugama MaTemMaTH4eCcKOro aHajan3a

4.1

OnepupoBath MOHITHIMHE: HETIPEPhIBHAS (QYHKIHSI, TPOU3BOTHAS (PYHKITHH,
WCIIOJIb30BaTh TEOMETPUICCKUHN 1 (PU3UIECKHIA CMBICT TIPOU3BOAHOMN JIJIst
peleHus 3aaa4

4.2

HaxomuTh  MpOM3BOAHBIE  DJIEMEHTapHBIX  (DYHKIUH,  BBIYHCIATH
MIPOM3BOJIHBIE CYMMBI, IIPOU3BEICHHS, YACTHOTO (PYHKIUH

4.3

Hcnonp30BaTh  NPOM3BOAHYIO Ul WCCIENOBaHWS  (QYHKIMHM  Ha
MOHOTOHHOCTh M JKCTPEMYMBI, MPUMEHSATh pe3yJbTaThl HCCIEIOBAHUS
MOCTPOCHUIO I'pauKOB

44

Hcnons3oBaTh IMPOMU3BOAHYIO [JIsI HAXOXIACHUA HAWIYUIICTO PEHICHUA
IMPUKJIAAHBIX, B TOM YHCJIC COUHUAJIBHO-DKOHOMHWYECCKHUX, 3a1a4dax

4.5

OnepupoBaTh MOHATHSMM: TE€pBOOOpa3Hasi M HHTErpai; I[OHUMATh
reOMEeTPUYECKUN U PU3NYECKUI CMBICI HHTETpalia

4.6

Haxonuth nepBooOpa3Hble 371eMEHTapHBIX (PYHKIMIA, BEIYUCISATH HHTETPAJ




o ¢popmyie Herotona — Jleiioaua

4.7

Pemats npukianHele 3a1a4u, B TOM YUCIIE COLMATIbHO-3KOHOMUYECKOTO U
(GU3nM4ECKOro xapakrepa, CpeicTBaMi MaTEMAaTUUYECKOT0 aHaAJIN3a




HHPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUS

10 KITACC

HpOBepﬂeMblﬁ IJIEMEHT COACPRKAHUS

=

Kon
1 Yucna u BBIYUCICHUS
Panmonaneupie  uncima. OOBIKHOBEHHBIE M JECATUYHBIE ApOOH, TPOLIEHTHI,
11 OeckoHeYHbIE TIepuoaAnYecKre Apodu. ApudmMeTndeckue onepalny ¢ pauoHaIbHbIMU
' YHCIIaMH, IPe0Opa30BaHUs YUCIOBBIX BhIpaXeHUU. [Ipumenenue qpobeit 1 mpoIeHToB
JUIS peLeHus IPUKIIAAHBIX 3a/1a4 U3 PA3JIMYHbIX OTpaciIed 3HAHUU U PEeaIbHOM JKU3HU
JeiicTButenbHble yncna. PanronanbHble U HppallioHaNbHBIE YKcia. ApudMeTndyeckue
1.2 omepanuy ¢ JeHCTBUTENbHBIMH uuciaaMH. [IpuOmmkEéHHbIE BBIYUCICHUS, IpaBUIIA
OKpYTJIEHUS, IPUKUKA U OLICHKA PEe3yJIbTaTa BHIYMCICHUI
Crenenb ¢ mnenbiM nokasareneM. CtangapTHas ¢popMa 3aUCH ICUCTBUTEIHHOTO YHCTIA.
1.3 Hcnonp3oBanue MOAXOASIICH (GOPMBI 3aNUCH JCHCTBUTEIBHBIX YMCEI JJIS PEIICHUS
MPaKTUYECKUX 3a]1a4 U MPEICTABICHUS JaHHBIX
14 ApudmeTnueckuil KOpeHb HaTypalbHOM creneHHu. JlelcTBus ¢ apudmMernyeckum
' KOPHSIMU HaTypaJIbHOM CTETICHU
15 CuHyc, KOCMHYC W TaHIE€HC YHCIOBOTO aprymMeHTa. ApPKCHHYC, AapKKOCHUHYC,
ApPKTaHT'€HC YHUCIIOBOTO apryMEeHTa
2 VYpaBHEHUs U HEPABEHCTBA
2.1 ToxaecTBa U TOXKAECTBEHHbIE MPEOOPA30OBAHUS
29 [IpeoOpa3zoBanne TPUTOHOMETPUUECKUX BhIpakeHUH. OCHOBHBIC TPUTOHOMETPHUECKHE
' bopMyIsl
)3 VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pelieHHe HepaBeHCTBA.  Meron
' HUHTEPBAJIOB
2.4 | Pemenue nensix u JpOOHO-PANMOHAILHBIX YPAaBHEHUIH 1 HEPABCHCTB
2.5 Pemienue nppanrioHanbHbIX YPaBHEHUN U HEPABEHCTB
2.6 Pemenne TpUroHOMETpUYECKUX ypaBHEHUI
27 [Ipumenenne ypaBHEHU U HEPABEHCTB K PEIICHUIO MAaTEMAaTUYECKHX 3a/1a4 U 3a7a4 U3
' pa3IUYHBIX 00J1aCTel HAYKU U PEAIbHON KU3HU
3 OyHKIWH U TpaduKu
11 Oyuknms, crnocoObl 3amanus ¢yHkuuu. [paduk ¢ysknuu. B3ammHO o00paTHBIE
' (GyHKIUH
19 Ob6nacte ompeneiaeHuss M MHOXECTBO 3HaueHUd ¢GyHkuuu. Hymu Qyskuun.

[TpomexyTku 3HAaKOOCTOSHCTBA. YETHBIC U HEUETHBIE (QYHKIIUU




13 Crenennas GyHKIHS ¢ HATypaJbHBIM U IIEJIBIM TTOKa3zateneM. E€ cBoiicTBa u rpaduxk.
' CgoiicTBa 1 rpaduK KOPHS 1-0H CTETICHU
34 TpuronomeTpuueckas OKPY>KHOCTb, OIPEACICHUE TPUTOHOMETPUUECKUX (YHKIUNA
' YHCJIOBOTO apryMeHTa
4 Hauana matemaTdeckoro anaimsa
41 [TocnenoBaTenbHOCTH, CIOCOOBI 3alaHusl MoOCIeAoBaTeNbHOCTEl. MOHOTOHHBIE
' MOCJIEIOBATEILHOCTH
ApudmeTrnueckas U TreoMeTpuueckas mporpeccu. beckoHeuHo yObIBaromias
47 reoMerpuueckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH TIe€OMETPUYECKON
' nporpeccur. Popmyna CIOXKHBIX IpPOLEHTOB. lcnonb3oBaHue mnporpeccuu s
pELICHUs peallbHbIX 3a/1a4 MPUKJIAJHOTO Xapakrepa
5 MHoxecTBa U JIOTHKa
MHoxecTBO, omepanuu HajJ MHOXecTBaMu. Jluarpammer Diinepa — Benna.
5.1 [IpuMeHeHne TEOPETHKO-MHOXKECTBEHHOTO —ammapara Jyuisi OINHUCAaHUS PeabHbIX
MIPOIIECCOB U SIBJIICHUM, TIPH PEUICHUH 3a/1a4 U3 APYTUX YYCOHBIX MPEIMETOB
5.2 Ornpenenenue, TeopeMa, ClIeICTBUE, 10Ka3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 371eMEHT COAEPKAHUS
1 Hucna u BBIYUCIIEHUSA
1.1 Harypanbnbie u nienblie uncna. [Tpu3Haku 1eTMMOCTH 1ENbIX YUCeT
1.2 CreneHb ¢ pamoHaIbHBIM MOKa3aTesneM. CBONCTBA CTENEHU
1.3 Jlorapudm yucna. JlecaTuunble U HaTypaibHbIE JIOTapUPMBI
2 VYpaBHEHUs U HEPAaBEHCTBA
2.1 [TpeoOpa3oBaHue BbIpaXKEHUH, COEPKAILUX JOraprUPMbI
2.2 [IpeoOpa3oBanre BbIpaKeHH, COJIEPKAINX CTETIEHN C PallMOHANIBHBIM [TOKa3aTeleM
2.3 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 Iloxa3aTenbHbIC ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA
26 Cucrembl TMHENHBIX ypaBHEHUH. Pelienre npukiiagHbIX 3a/1a4 ¢ HTOMOLIBIO CUCTEMBbI
' JIMHEWHBIX YpaBHEHUN
2.7 Cucremsl 1 COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUI U HEPABEHCTB
)3 [IpumeneHue ypaBHEHUM, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMAaTUYECKUX 3a]1a4
' U 3aj1a4y U3 pa3IMYHbIX 00sacTell HAyKU U peabHOU KU3HU
3 @OyHKmK U rpaduku
3.1 Oynknusa. [lepuognueckne ¢yHkuu. [IpoMexyTKHn MOHOTOHHOCTH (YHKIIUH.




MakcuMymbl ¥ MHUHUMYMBbI GyHKIuM. HauOonbliee ¥ HauMeHbllee 3Ha4YCHHE
(GYHKIIMN Ha TPOMEXKYTKE

3.2 Tpuronomerpruyeckue QyHKIMH, UX CBONCTBA U rpapuku
33 IToka3zarenbHas u norapupmudeckas GyHKINHU, UX CBOMCTBA U rpaduKu
34 Vcnonb3oBanue rpaukoB GyHKIUI U1 pellieHns] ypaBHEHUH U TMHEHHBIX CUCTEM
Hcnonb3oBanue rpagukoB GyHKIMEN 17151 KCCIIEIOBAHMSI MPOIECCOB M 3aBUCHMOCTEH,
3.5 KOTOpbIE€ BO3HMKAIOT MpH PELIEHWH 3a7ad U3 JpyTrux Yy4eOHBIX IIPeAMETOB Y
peanbHOU KU3HU
4 Hauana maremaTnudeckoro aHaimsa
4.1 HenpepoiBabie GpyHKIMH. MeTo HHTEPBAJIOB [T PEIICHUS HEPABEHCTB
4.2 ITpousBonHas GpyHkimu. ['eomerpuyeckuii 1 GU3NUECKUI CMBICT TPOU3BOAHOM
43 [Ipou3BogHbIe AyeMEHTapHBIX (yHKIHH. DOpMysIbl HAXOXIACHHUS IMPOU3BOTHOMN
' CYMMBI, IPOU3BEIEHHS] U YACTHOTO (PYHKLIUH
[IpumeHeHre NpPOU3BOAHOM K HCCIEAOBAaHHIO (QYHKIUH HAa MOHOTOHHOCTh U
4.4 sKkcTpeMyMbl. HaxoxkeHue HanOoJbIIero 1 HAMMEHBIIETO 3HAYeHUs! PYHKIIMH Ha
OTpE3Ke
[IpumeHeHre NpOU3BOAHOMN AJIsl HAX0K/IEHUSI HAWTyULIETro pelIeHUsl B IPUKIaIHbIX
4.5 3aja4ax, JUId OIpeNeleHHUs] CKOPOCTH Ipolecca, 3aJaHHOro (opMmysnod HiIu
rpadukomM
4.6 ITepBooOpaznas. Tabnuia nepBooOpa3HBIX
47 WuTerpain, ero reomeTpudeckuii 1 pusnyeckuii cMbIci. Beruncinenue uHTerpana no

dbopmyne Hetorona — Jleitbuuia




HHPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHON
IMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA30BAHUA

Kon
NpoBepsieMOro
TpedoOBaHMS

IIpoBepsiemble TpeGOBaHUS K NMPeIMETHBIM pPe3yIbTaTaM 0CBOEHHSA
OCHOBHOW 00pa3oBaTe/IbHOM NMPOrpaMMBbI CPeJHEro o0ero
oOpa3oBaHusi

Brnagenne Metogamu JI0Ka3aTeNbCTB, AJITOPUTMAMHU PEIICHUS 3aJ1ad;
yMeHue (GOpMyIUpOBaTh M ONEPUPOBATH MOHITHSIMH: OIpEAeTICHHE,
aKcMoMma, Teopema, CJEIICTBUE, CBOICTBO, TNPHU3HAK, JOKa3aTEIbCTBO,
pPaBHOCHIIbHBIC (POPMYITMPOBKH; IPUMEHSTh UX; YMEHUE POPMYJIUPOBATH
oOpaTHOE W MPOTHUBOIOJOKHOE YTBEPXKICHUE, NPUBOJUTH IPHUMEPHI
KOHTPIPUMEPHI, HCIIOIB30BaTh METOJI MAaTeMaTHYeCKOH WHIYKIUH,
MIPOBOAMTH JOKA3aTEIbHbBIE PACCYKACHUS MIPH PEIICHUH 3a7a4, OIICHUBATh
JIOTUYECKYI0  TPAaBHJIBHOCTh  PACCYXKACHHI;, YMEHHE OIEepUPOBATH
MOHSATUSIMH: MHOYECTBO, ITOJIMHOXECTBO, OTIEpPAIMU HaJl MHOKECTBAMH;
YMCHUC HUCITIOJIB30BAaTh TeOpeTI/IKO-MHO)KeCTBeHHBII\/JI armapar JJIS
OITMCAHMS PEaTbHBIX TPOIIECCOB U SBJICHUH U TIPU PEIICHUH 3a]1a4, B TOM
YHCIIe U3 APYTUX y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATH HOHATHIMHU:
rpad, cBs3HBIN Tpad, 1epeBo, MUK, Tpad Ha ITOCKOCTH; YMEHHUE 3a71aBaTh
Y OMHUCKHIBATh rpadbl pa3IMIHBIMU CIIOCOOAMU; UCTIONB30BATh Tpadbl MPH

pelieHnu 3a1a4

YMeHue omnepupoBaTh MOHATHSAMH: HaTypalbHOE YHCIO, IIeJI0e YHCII(
CTEIIEHb C LEJIBIM [10Ka3aTeNIeM, KOPEHb HATYPAJIbHOU CTENIEHH, CTENIEHD C
paloHaIbHBIM IIOKAa3aTeNIEM, CTETIEHD C IEHCTBUTENBHBIM OKA3aTeNEM,
JorapupM 4HCIA, CUHYC, KOCHMHYC M TaHI€HC IPOM3BOJBHOIO YHCIY
OCTaTOK II0 MOJIYJII0, PalUOHAIBHOE YHCJIO, HPPALUOHAIBHOE YHCIO)
MHOKECTBAa HATypalbHbIX, LEJbIX, PALUOHAIBHBIX, JACHCTBUTEIbHBIX
YHCeNT; YMEHUE UCIIONb30BaTh MPU3HAKU AETMMOCTH, HAUMEHBIIUH 0OLIHii
JIeNuTeNb W HauMeHbllee ofllee KpaTHoe, anroputMm EBkiauaa npu
peLIeHUH 3ajiay; 3HAKOMCTBO € Pa3IMYHBIMU MMO3UL[HOHHBIMU CUCTEMaMHU

CUHCJICHUA,; YMCHHC BBINIOJIHATH BEIYHUCIICHUC 3HA4YCHHUH U Hp606p33OBaHI/I$I

BBIDOKECHHN CO CTENEeHAMH U Jiorapudmamu, npeoOpa3oBaHus IpoOHP-

M

PpallMOHAJIbHBIX BBIpa)KeHHfI; YMCHHC OIICPHUPOBATH TTOHATHUSAMU




[I0CJIEI0BATENBHOCTh, apU(MeTHuecKass Iporpeccus, IeOMeTpHuYecKas
nporpeccusi, OECKOHEYHO YyObIBaroIlasi TreoMeTpHuecKas Hporpeccus;
yYMEHHE 3aJaBaTh I10CJIEA0BAaTEIbHOCTH, B TOM YHCJIE C IIOMOUIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHHE ONIEPUPOBATH MOHITHUAMU: KOMIUIEKCHOE
YUCJI0, CONPSIKEHHBIE KOMIUIEKCHBIE 4MCIA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amuCHM  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredpanueckas); yMeETb
MPOU3BOJIUTH apuPMeTHYecKue NeHCTBUS C KOMILIEKCHBIMHU UHCIaMH;
IIPUBOJUTH IIPUMEPBI UCIOJIb30BaHMS KOMIIJIEKCHBIX YHUCEN; OIEPUPOBATH
NOHATUSMM:  MaTpuma 2x2  u  3X3, omnpenenuTenb  MaTpPHUIIbI,

FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPEACTTUTEIIA

YMeHue onepupoBaTh MOHATHAMH: palMOHANbHBIE, HppalOHAIbHbIE,
MoKa3aTebHbIe, CTENECHHBIC, JOTapUPMHUECKUE, TPUTOHOMETPHUYECKHE
YpaBHEHHS M HEpPaBEHCTBA, MX CHUCTEMbI; YMEHHE OIEpPUPOBATh
MOHATUSMH: TOXJECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHKUEe, ypaBHEHHE,
HEPAaBEHCTBO, CHUCTEMa YpPAaBHEHUH U HEPABEHCTB, PAaBHOCUJIBHOCTh
ypaBHEHUH, HEpPaBEHCTB U CHCTEM; YMEHHE pellaTb ypaBHEHUS,
HEPABEHCTBA M CHUCTEMbl C IIOMOIIBIO Pa3JIMYHBIX NPUEMOB; pelIaTh
YpaBHEHHS, HEPABEHCTBA M CHUCTEMBl C [apamMeTpoM; MPUMEHSTh
YpaBHEHHS, HEPABEHCTBA, MX CHCTEMbl MJI1 pELIEHUS MaTeMaTU4YECKN

3aJ1a4 U 3a]a4 U3 pa3InuHbIX o01acTel HAyKH U peabHOM KU3HU

YMeHue omnepupoBaTh HOHATHAMU: (YHKIMS, 4YETHOCTh (QYHKIHMH,
NEPUOJIUYHOCTh (DYHKIMM, OTPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GyHKIUH, SKCTpeMyM (YyHKIMHU, HanOoJIbIIee 1 HAaMEHbIIee 3HAaUCHUS

(GYHKIMU Ha IPOMEXKYTKe, HelpephIBHAs (QYHKIINS, aCHMOTOTHI Tpaduka

(byHKIMM, IepBast 1 BTOpast IPOU3BOIHAS (PYHKIIUHN, TEOMETPHUSCKUI U

¢u3nyeckuil CMBICIT TNPOU3BOAHOM, mepBooOpa3Has, ONpeneaEHHbIH
MHTETpal, YMEHHE HaxXOAWTh AaCHUMNTOTHl Tpaduka (YHKIHUU; yMEHHUd
BBIUUCIIAT  NIPOM3BOJHBIE  CYMMBI, IPOM3BEJEHUS, YACTHOIO U
KOMIIO3UIIMK (YHKLUH, HAXOJUTh YpaBHEHHE KacaTelbHOM K rpaduy
(GyHKINMW; yMEHHE HaXOIUTh IPOM3BOJHBIE DIIEMEHTAPHBIX (DYHKIIHIA;
YMEHHUE UCIOJIb30BaTh IPOM3BOJHYIO Ul MCCIENOBaHUS (YHKIMH,

HaXOIUTh HAWOOJbIINE W HAMMEHBIIWE 3HAYCHUS (YHKIMHA; CTPOUTH
rpauKd MHOTOWIEHOB C HCIOJBb30BAHUMEM amapara MaTeMaTH4eCcKOI|
aHaJIM3a; MPUMEHATh [POM3BOJHYIO JUISI HAXOXKAECHUS HAWIYUIIEro

pPEICHUA B MNPUKIAAHBIX, B TOM YHCJIC COLNUAJIbHO-D3KOHOMHUYCCKHX

X




(bU3HYeCcKUX 3a7a4ax; HAXOIUTh IJIOMATH U O0BEMBI (PUTYP C TTOMOIIIBIO
WHTETpasia; MPUBOAUTH TPUMEPHl MAaTEMaTHYECKOTO MOJCIUPOBAHUS

OMOUIbI0 AU PepeHInanbHbIX YPaBHEHUN

YMeHnue onepupoBarh NOHATHAMU: Tpa@uK GyHKIMH, oOpaTHast PyHKLINS,
KOMMO3UIUs (YHKUMH, JHUHEHHas QyHKUIUSA, KBaapaTH4yHas (QYHKLUS,
panuoHanbHas (QYHKLUS, CTENEHHAas (YHKUIUS, TPUTOHOMETPHUYECKUE
GbyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHe (YHKIMH, MOKa3aTeiabHas
norapupmuueckasi (YHKIHW; YMEHHE CTPOUTh TpadUKd H3yYEHHBIX
GyHKIMA,  BBIOMHATH  TpeoOpa3oBaHus  TrpadukoB  (QyHKIUH,
MCMOJIb30BaTh IpauKu 1J1s U3yUSHHS POLIECCOB U 3aBUCUMOCTEH, pU

pelIeHnn 3aJa4 U3 APYrux y4eOHbIX IPEIMETOB U 3ajay U3 peabHOM

KHU3HM; BBIpaXKaTb (OPMYJIaMU 3aBHCHMOCTH MEXJy BEJIMYMHAMU,
MCTIOJIb30BaTh CBOMCTBA U rpadpuku HyHKIMN IS peIIeHuUs] ypaBHEHHIH,

HEpaBEHCTB M 3a/Jad C I[apamMeTpaMy; H300pakaTb Ha KOOPJIUHATHOH

IIJIOCKOCTH MHOYKECTBA PEIICHUM YPaBHEHUN, HEPABEHCTB U UX CUCTEM

!

YMeHue pemaTh TEKCTOBBIE 33Jaud pa3HbIX THUIIOB (B TOM 4YHCIE
MIPOLIEHTHI, I0JIM U YacTH, Ha JIBUKEHHE, padOTy, CTOUMOCTb TOBapOB U

YCIIYT, HAJIOTH, 3a/1a41 U3 00JIACTH yNPaBJICHUS JTUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISATh BBIPAKEHMS, YpPaBHEHHs, HEpaBEHCTBA U WX
CUCTEMBI II0 YCJIOBHMIO 3aJayd, MCCIECIO0BAaTh IIOJy4YCHHOE pEILICHUE |
OLICHMBATh IPaBAOINOJ00HOCTh pPE3YJbTaTOB; YMEHHE MOJEIHPOBATh
peanbHBIE CUTyallMM Ha S3bIKE MaTE€MAaTUKH; COCTaBIATH BBIPAKEHHUs
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a/1a4U, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJIEJIM C  HCIOJb30BAHMEM  ammapara  anreOpsl,

MHTEPIPETUPOBATH MOTYYEHHBIH pe3yIbTaT

YMeHue onepupoBath MOHATHIME: cpeiHee apuMeTuuecKoe, Mearuana,
HauOOoJIbIIIee M HANMEHBIIICE 3HAUCHUS, pa3Max, TUCIIEPCHs, CTAaHIaPTHOE
OTKJIOHEHHE YHUCIIOBOTO HA0Opa; yMEHHE W3BJICKaTh, WHTEPIPETHPOBA]
nH(pOpPMAIIHIO, IPECTABICHHYIO B TA0IHMIIAX, HA JUarpaMmax, rpadukax,
OTPaYKAIOIIYIO CBOMCTBA PeabHBIX MPOIIECCOB U SIBICHUH; MPEICTABIISATH
uHPOpMAIIMI0O C TOMOIIbIO TaOMUI] ¥  JuUarpaMM; HUCCIEI0BATh
CTaTHCTUYECCKUE JaHHBIE, B TOM 4YHCIE C TNpPUMEHEHHEM TpadudecKy
METOJIOB U 3JIEKTPOHHBIX CPEACTB; rpapuecKy UCCIIEIOBATh COBMECTHBIE

HaOJII0/IEHUS C IOMOLBIO JUarpaMM pacCerBaHUs U JTMHEMHOHN perpeccuu

I'b

YMeHHe onepupoBaTh IOHATHAMM: CIyYalHBIA OIBIT W CIy4ailHOE

CO6BITI/I6, BCPOATHOCTD cnyqaﬁHoro COGHTI/IH; YMCHHC BBIYHCJIATH




BEPOSATHOCTb C MCIOJIBb30BaHUEM TIpaUUeCKUX METOA0B; IPUMEHSIThH
(bopMyJbl CIOXKEHUS M YMHOXXEHHSI BEpOSITHOCTEH, (OpMyly MOIHOH
BEpOATHOCTH, (hopMyity bepHyiiu, komOuHaTOpHBIE (PAKTHI U (HOPMYIIBI;
OLIEHMBATh BEPOATHOCTU pEAIbHbIX COOBITUH; yMEHHE OIEepPUPOBATh
NOHATUSAMM: ClIydaiiHas BEJIMYMHA, pACIpPEICIICHUE BEPOSTHOCTEH,
MaTeMaTHYeCKOoe OXHJaHHWe, IUCIEpCUs U CTaHJapTHOE OTKJIOHEHUE
CIlyyallHOM  BENUYMHBI, (YHKLUMH pacHpesieieHuss ¢  IUIOTHOCTH
PaBHOMEPHOT0, TIOKA3aTEJIbHOTO U HOPMAJIbHOI'O paclpe/ieieHuil; yMEHHE
HCII0JIb30BaTh CBOMCTBA N3YYEHHBIX paclpeAe/ICHUN Il peLIeHHs 3a/1ay;
3HAKOMCTBO C MTOHATHUSMH: 3aKOH OOJIBIINX YUCEIl, METO/bI BBIOOPOYHBIX
UCCIICIOBAaHUM; yMEHHE MPUBOJUTH MPHUMEPHl MPOSABICHUS 3aKOHA
OONBIIMX YHCET B NPUPOAHBIX W OOIIECTBEHHBIX SIBICHHSX; YMEHHUE
OIEepUPOBATH MOHATUSAMU: COYETaHHE, IEPECTAHOBKA, YUCIIO COYETAHUIH,
YHUCIO  NEepecTaHoBOK; OuHOM  HbloTOHA;  yMeHHE  MPUMEHSThH
KOMOMHATOpPHbIE (PaKThl U PACCy>KICHUS JIUISl pELIeHMs 3a/1a4; OLIEHUBATh
BEPOSTHOCTH PEabHBIX COOBITHI; COCTABIATh BEPOSITHOCTHYIO MOJIETb U

MHTEPIPETUPOBATH MOJIyYEHHBIA PE3YIbTAT

YMeHue omnepupoBaTh MOHSATHUSMU: TOYKA, MpsAMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JTy4, BETUUHHA yTJia, IIOCKUNA yToJl, ABYTPaHHBIH
yroJ, TpEXTPaHHbIN YToJl, CKPEUIUBAIOIINUECS MPSMbIE, TapajlIeIbHOCTb U
NEPIEeHIUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroia MEXIy MpsIMbIMY
yroa MEXIy MpsMOMl U IUIOCKOCTBIO, YTOJd MEXIY IUIOCKOCTSIMH,
paccTosTHUE OT TOYKU JO TUIOCKOCTH, PACCTOSHUE MEXKIy MPSMBIMH,
paccTosiHue MEXy MJIOCKOCTSIMU; YMEHHE UCTIOIb30BaTh MPHU PELICHUH
3a/1a4 U3y4eHHbIE (PaKThl U TEOPEMBI TUTAHUMETPHH;, YMEHHUE OIICHUBATH
pa3Mepbl  OOBEKTOB OKPY’KAIOLIEro MHpPa; CTPOUTh MaTeMaTHYecKHe
MOJEIIM C IOMOIIbI0 TE€OMETPUYECKUX TMOHSATUH M BEIUYHUH, pEeIlaTh

CBA3aHHBIC C HUMU IIPAKTUYCCKHUE 3aJa4n

[,
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YMeHue omnepupoBaTh TMOHATUSAMH: IUIOMANb (GUTYpPHI, 00BEM (GUTYpE
MHOTOTPaHHHK, MPABUIbHBI MHOTOTPAHHUK, CEUYEHHE MHOTOTPaHHHKA,
KyO, TapajuielenuIie]], npu3Ma, NHpaMuaa, (GUrypa W TOBEPXHOCTh
BpallleHHs, LWIMHAP, KOHyC, map, cdepa, mwiomanab chepsl, IUIOMma]
MOBEPXHOCTH MHUPAMUMbI, TNPHU3MBI, KOHycCa, HHWIMHApA, O0BEM KyoOa,
NPSIMOYTOJIBHOTO  TIapaJUICNIeUIIea, MUPAMUIbI, TPU3MBI, WIMHApPA,
KOHyca, Iapa, pa3BEPTKa IMOBEPXHOCTH, CEUEHUS KOHyCca W I[WJIHH/]

napajiiCJbHbBIE OCH HWJIWM OCHOBAHHWIO, CCYCHHUEC 1Iapa, IIJIOCKOCTb,

—
“

ha,




Kacamomascs cdepsl, NWIMHAPA, KOHYCa; yMEHHE CTPOWTh CEYCHHUE
MHOTOTpaHHMKA, H300pakaTh MHOTOIPAaHHMKH, (UTYpHl M TOBEPXHOCT
BPAICHHS, MX CCUYCHHS, B TOM YHUCIIE C TOMOIIBIO AJIEKTPOHHBIX CPECTB;
yYMEHHE NPUMEHSTh CBOWCTBA T€OMETPUUECKHUX (PUTYD, CAMOCTOSTEIHHO

(bopMyIHpOBATH ONPEEeICHHS U3y9aeMbIX (DUTYD, BBIIBUTATH TUTIOTE3HI O
CBOIMCTBAaX W NPU3HAKAX TEOMETPHUYECKHX (UTYp, OOOCHOBBIBATH WIIH
OlpoBepraTb MUX; YMEHHE NPOBOJAUTH Kilaccupukanuio Quryp 1o
pPa3NMYHBIM TIPU3HAKaM, BBITOJIHATh HEOOXOIMMEBIE JIOTIOHUTEILHBIC

MIOCTPOEHUS

u
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YMeHue omepupoBaTh IOHATHSAMU: JIBOKEHHE B  IPOCTPAHCTBE,
napajieNlbHBId  MIEPEHOC, CUMMETPHS Ha IUIOCKOCTH W B TPOCTPAHCT]
MMOBOPOT, MpeoOpa3oBaHUE TOMOOMS, TMOAOOHBIE (QUTYPBI, YMEHHUE
pacro3HaBaTh paBHbIE U TOJOOHBIE (UTYphl, B TOM YHCJIE€ B TIPUP
HCKYCCTBE, apXUTEKTYPE; UCIIOJIb30BaTh FT€OMETPUIECKHAE OTHOLICHUS TIPU
pelICHHH 3a/la4; HAaXOIUTh T'COMETPUYECKHE BEIMYUHBI (JUIMHA, YTOJ]
TUIOIAAb, 00BEM) TIPH PEIICHUH 33124 U3 IPYTHX YYCOHBIX MTPEIMETOB H

U3 peallbHOW KM3HH, YMEHHE BBIYHUCIATH TCOMETPUYCCKUEC BEITHYHHE
(mmHa, yroj, miomanb, OOBEM, IUIOIIAAb TOBEPXHOCTH), HCIONB3Ys
u3ydeHHble (OPMYJIBI U METOJbI, B TOM YHUCIIE: IUIOMIA[b IOBEPXHO
MUPaMU/IbI, TPU3MBI, KOHYCa, IWINHApPA, TUIoIaab cdepsl; 00bEM Kyoa,

NPSMOYTOJIBHOTO — MapajuIeyIeNuIe/ia, TMHPAMHIbI, TPH3MbI, [WIKHApPA,

KOHYCa, apa; YMCHHUEC HAXOAUTb OTHOILICHHUE 00BEMOB HO,Z[O6HBIX (I)I/Il"yp

p1e,

p

CTH
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YMmenue OIICPHUPOBATH NOHATUAMU: ITPAMOYTOJIbHAA CUCTEMA KOOPAUHAT,
BCKTOpP, KOOPAMHATBI TOYKH, KOOPAWHATBI BCKTOpPA, CyMMa BCKTOPOB,
MMPONU3BCACHUC BCKTOpPAa HA YHUCIIO, Pa3JIOKCHHUE BCKTOpa II0 6a3Hcy,
CKaJIIpHOC TIMPOU3ZBCACHHUEC, BCKTOPHOC TIPOU3BCACHUC, YIOJ MCKIAY
BCKTOpaMH; YMCHUC UCIIOJIb30BATb BeKTopHHﬁ u KOOpI[I/IHaTHHﬁ MCTO

I PCIICHUA TCOMCTPUUCCKHUX 3a/lad U 3a1a4 APYTUx y‘-I€6HbIX npeamMcToOB

13

VYmenue BBIGI/IpaTL HOI[XOI[?IH_II/II\/JI MCTOA JIA pCHICHUA 3a1a4r; TIOHUMAaHNEC
3HAYUMOCTH MATCMATHKU B HU3YYCHHU IIPUPOJHBIX H 06H.I€CTB€HHI)IX
mnponeccoB " ﬂBJ’IeHI/II\/'I; YMCHHUC PpacCliO3HaBaTh IMPOABIICHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBC, YMCHUC ITPHUBOJUTH IPUMEPBI MATCMATHUYCCKUX

OTKPBITUN POCCUMCKOM U MUPOBON MaTEMaTUYECKON HAYKU




HEPEYEHD 3JIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA EI'D

IO MATEMATHUKE
Kon I[IpoBepsieMbIi 3J1eMEHT COAEPKAHUS
1 Uucna v BBIYUCIIEHUSA
1.1 Hatypanbnble u uenble uncia. [Ipu3naku AeTuMOoCTH HENbIX YUCel
12 Panmonaneupie uucna. OOBIKHOBEHHBIE M JIECATHYHBIE JpOOH, TIPOIICHTHI,
' OecKOHEUYHbIE TIepUOINYECKUE PO
13 Apudmernueckuii KOpeHb HaTypaIbHOM cTenenu. [leiicTBus ¢ apudMeTuaecKumMu
' KOpHSIMU HAaTypaJIbHOW CTENEHU
14 Crenens ¢ nenbiM nokasareneM. CTeneHs ¢ palMoHaibHbIM Noka3aTesneM. CBoHCTBa
' CTEIIEHU
L5 CuHyC, KOCHMHYC M TaHI€HC WYHCJIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC,
' apKTaHI€HC YMCJIOBOTO apryMEHTa
1.6 Jlorapudwm yucna. [lecaTnaHbie U HaTypaJIbHBIE JIOTapUPMBI
JlelicTBUTENbHBIE YHUClA. ApHU(PMETHYECKHE OINepalud C JIeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnrxEHHbIEe BEIYUCICHUS, IPaBUIIa OKPYTICHHUS, IPUKUAKA U OLIEHKA
pe3yJibTaTa BBIYMCIEHUN
1.8 [IpeoOpa3oBanue BbIpaxeHHH
1.9 KommiekcHble uncna
2 YpaBHEeHUs U HEPABEHCTBA
2.1 Lenble 1 1poOGHO-pallMOHANIbHBIE YPABHEHUS
2.2 WppanmronanbHbie ypaBHEHHUS
23 Tpuronomerpudeckue ypaBHEHHUs
24 [Toka3zarenbHble U JoTapu(pMUUIECKHE ypaBHEHUS
2.5 Lenbie u 1poOHO-palIMOHATIEHBIC HEPABEHCTBA
2.6 HppanunoHanbHble HEPABEHCTBA
2.7 [oka3zarenbHble U JorapupMUIecKre HepaBEHCTBA
2.8 Tpuronomerpryeckne HEpaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YpaBHEHUHN 1 HEPABEHCTB
2.10 VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IMApaMeTPaMu
2.11 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUN. OTIpeAeIuTe b MaTPULIBI




OyHKIMH U rpaduku

OyHKUA, cnocoObl 3amanus ¢yHkuuu. ['padux QyHkiuu. BzanmHO 00paTHH

c

u

31 ¢ysakuuu. YétHeie 1 Heu€éTHBIC pyHKUMU. [leproandeckue GyHKINN
Obnacte ompezeneHuss U MHOXKECTBO 3HaueHWd QyHkuuu. Hymu ¢yHKmm.
39 [IpoMexyTkH  3HAKOMOCTOSHCTBA. [IpOMEXyTKM  MOHOTOHHOCTH  (DyHKLHH.
' MakcuMymbl u MHUHUMYMBI (QyHKIuU. Haubonbliee W HauMEHbIee 3HAYCHHG
(GYHKIIUN Ha TPOMEXKYTKE
13 CrenenHas (yHKIUS C HATypalbHBIM M IEJNBIM IOKaszareiaeMm. EE cBoiicTBa
' rpaduk. CBoiicTBa U rpaduK KOpHS 1-OU CTETICHH
34 Tpuronomerpudeckue GyHKIUN, UX CBOMCTBA U TpaduKu
3.5 [TokazarenbHast u gorapudmuyeckas GyHKIUN, UX CBOWCTBA U rpapuKu
16 Touku paspeiBa. AcuMmnroTel rpadukoB (yskmuii. CBoiicTBa  (QyHKIUH,
' HENpPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS TIOCTIEI0BATEIBHOCTEH
3.8 Apudmernueckas u reomeTpudeckas nmporpeccun. @opmyiia ClI0KHBIX TPOLEHTOB
4 Havana matematuyeckoro aHanmnsa
4.1 [IpousBonnas Gpynkiun. [Ipon3BoiHbIE 3IEMEHTAPHBIX QYHKLIUH
[IpumeHeHre mNpPOM3BOAHOM K HCCIEAOBAHHIO (QYHKIMH HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxkeHue HanOOoNIbIIero ¥ HAMMEHBIIIETO 3HaUeHUS GYHKIIMH Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuaTErpan
5 MHokecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiy Haja MHOXkecTBaMU. /luarpamMmmel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHasi CTATUCTUKA
6.2 BeposiTHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 Durypsl Ha MIIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHOTOrpaHHUKH
7.4 Tena 1 MOBEpXHOCTH BpaIleHUS




7.5

Koopaunats! 1 BEKTOpEI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIAA YYHEHUKA

Marematuka: ajiredpa 1 Hayajia MaTeMaTHYeCKOr0 aHaJIu3a, FTEOMETPHS.
Anrebpa u Havyasia MaTeMaTudeckoro ananuza. 10-11 kmaccel, 0a30BbIi U

yriyoneHHsiil yposuu. [1I.A. Anumos, FO.M. Komnsrun, M. B. Tkauésa u np.

NznarensctBo "lIpoceemnienue”

METOAUYECKHUE MATEPHUAJIBI IVISA YUHUTEJIA

MeTtoanueckue
PEKOMEHIAINU K YIYCOHHUKY
III. A. Anumosa, 0. M. Konsaruna,

H. E. ®€noposoi1 u ap.

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

bubmunoreka IIOK
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