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HOACHUTEJBHASA 3AIINCKA

VYuebnslii Kypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJjiee 3HAYMMBIX B IPOrpaMMme cpefaHero oOiero oOpa3oBaHMs,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYeET
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE O0yYaloMIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, 0OIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBJIa/IeBaloOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTopas (OpMyJHpyeT CBOU
JOCTHKEHHS B MATEeMaTH4IeCcKoi (hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHalu3a 3aKjaJlbIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJCHUsI 3aKOHaMU (U3MKH, XHUMHHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IH(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX /IS JajbHEHWIIEero oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEeMaTHYECKOro aHali3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TIOMOINBIO MHAYKIIMH U PACCYXKIaTh JEAYKTUBHO, MCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO0, (OpPMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHOro kypca «Ainrebpa m Hadajla MaTeMaTH4YE€CKOIO
aHanM3a» 00ydJaroIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIICH PEeajbHbIX CUTYAIUH,
WHTEPNpETAllUd  TIOJYYCHHBIX  pEIIeHW#, 3HAKOMSTCS €  MIpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B IMpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMATUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHblii Kypc 00iamaeT 3HAYUTEIHHBIM BOCHMUTATENBHBIM ITOTEHIIHAIIOM,
KOTOPBI peanu3yeTrcss Kak uepe3 Yy4eOHBbId MaTepuaj, CIOCOOCTBYIOIIUI
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduky ydeOHOM
NESATENIbHOCTH, TpeOyIoleld MpOJOKUTENbHONM  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITETbHOCTH, aKKyPAaTHOCTH U OTBETCTBEHHOCTH 3a TIOJYYEHHBIN PE3yNIbTaT.

B ocHOBe MeToanKN 00y4UeHHs anredpe 1 HayajaiaM MaTeMaTHIeCKOro aHalln3a
JICKUT ACSITEIbHOCTHBIN NMPUHIUI 00YUYESHHUS.

B ctpykType yuebHoro kypca «AnreOpa 1 Hauaja MaTeMaTHYECKOTO aHAIHN3a
BBIIETICHBl  CIEAYIOIIUE COAEp)KaTeIbHO-MeToAnYeckue JuHun: «Yucna u
BbIYMCIICHUS», «DYHKIIMU U Tpaduku», «YpaBHEHHs U HepaBeHCTBa», «Hauana
MaTEeMaTUYeCcKoro aHanu3a», «MHoXecTBa U JioTMKay. Bce 0OCHOBHbIE
COJIEPKATENbHO-METOANYECKUE JIMHUM HW3YyYaloTCs Ha MPOTSHDKEHUHU JABYX JIET



oOydYeHHs Ha YPOBHE cpeiHero o0mero 00pa3oBaHus, €CTECTBEHHO JOTIOTHSS APYT
Jpyra ¥ MOCTENEHHO HACHIIAsiICh HOBBIMHM TEMAMHU U pazaenamu. /J[aHHbII yueOHbIN
KypC SBIISIETCS WHTETPaTHBHBIM, MOCKOJBbKY 0O0BequHsEeT B cebe colep:kaHue
HECKOJIbKUX MaTEeMaTUYEeCKHX JUCIUIUINH, TaKUX Kak aiaredpa, TPUTOHOMETPHS,
MaTeMaTUYeCKU aHAIIU3, TEOPHSI MHOYKECTB, MaTeMaTHuecKas Joruka u npyrue. [1o
Mepe TOTO Kak 00ydJaromuecs OBJIaJAeBalOT BCE Oosiee MUPOKUM MAaTeMaTHIECKUM
anmapaToM, y HUX MOCJEI0BAaTENIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTh MAaTEMAaTHYECKYI0 MOJENIb PpeaIbHOM CHUTyallud, NPUMEHSATh 3HaHUS,
NOJyYCHHbIE MpPU HU3YyYEHHH Yy4eOHOTO Kypca, AJs pEIIeHUs CaMOCTOSTEIHHO
cOpMyIMPOBAHHONW MaTeMAaTUYECKON 3a/a4M, a 3aTE€M HMHTEPIPETUPOBATH CBOM
OTBET.

CopepxarenpHO-MeTOIMYeCKast JUHHS «Uucia W BBIYMCICHUS) 3aBeplIacT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aToO Ha YPOBHE OCHOBHOIO 00111ero oopazoBanus. Ha ypoBHe cpenHero oduiero
oOpa3oBaHus 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palroHATbHBIX BBIUMCICHUMA, BKJIIOYAIOMINX B CeOsl MCIOJIb30BAHUE Pa3TUYHBIX
dbopM 3ammcu ymcna, yMEHUE JAeNaTh NPUKUIKY, BBINOJHATH MPHOIMKEHHBIC
BBIUMCJICHUS], OLIEHUBATh YUCIIOBbIE BBIpAXEHUs, paboTaTh C MaTeMAaTUYECKUMHU
KOHCTaHTaMU. 3HAKOMble OOYYarolIMMCsi MHOXKECTBAa HaTypajlbHbIX, IEJbIX,
paliOHANBHBIX M JCHCTBUTENBHBIX  YHCENl  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4HCel. B KakIoM H3 OSTUX MHOXKECTB pPacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M ONEepaluu: JeJIeHHE Haleno,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJbIX 4YHUCeN, O0coOble CBOMCTBA
palMoHaNbHBIX M HUPPAIMOHATBHBIX YKCeN, apu(pMETUUECKUE ONEpaliu, a TaKkxKe
U3BJICUCHUE KOPHS HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHIO KpPyra HCHOJIB3YEMBIX YHCENT U
3HaKOMCTBY C BO3MOYKHOCTSMU MX NMPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi IpeaCcTaBlIeHUE O €IWHCTBE MATEeMAaTHKH KaK HayKu U €€ pojH B
MOCTPOCHUN MOJIEJICH PEaJbHOTO MHpa, IMIMPOKO HCIOJB3YIOTCA 0000IIeHne u
KOHKPETH3aIHS.

Jluaust «YpaBHEHHSI W HEPABEHCTBA» peaJU3yeTcs Ha MPOTSHKCHHH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmero o0pa3oBaHHsA, MOCKOJIbKY B Ka)XIOM
paznene IlporpamMMmbl MpenycCMOTPEHO peLICHHE COOTBETCTBYIOIIMX 3afad. B
pesynbraTte oOydaromuecs OBIAJEBAIOT PA3IUYHBIMH  METOJAMH  PEIICHHS
paloOHaNIbHBIX, HUPPAIMOHATBHBIX, TIOKA3aTENbHBIX, JOTAPUPMHUUYECKHX U
TPUTOHOMETPUUYECKUX YypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
coaepkammx mnapameTpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIB3YIOTCS MpH
UCCIIEIOBAaHUH (DYHKIUI C TMOMOIIBIO MPOU3BOIHOM, MPU PEHICHUH MPUKIATHBIX
3a7la4d M 3a]a4 Ha HaXO)KJeHHe HAauOOJbIINX ¥ HAUMEHBUINX 3HAUYCHUH (QYHKIHIH.



JanHasi copepxatenpHas JIMHUS BKIIOYAeT B ce0s Takke GOopMHUpPOBaAHHE YMEHUI
BBIMOJHATH  pacuéTtel 1o  (opmymnam, mpeoOpa3oBaHus  PalUOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKKe BBIPAXKEHUH,
coJlepKallluX CTerneHu W Jiorapudmbl. brarogaps uzydeHuio anredGpandeckoro
MaTepuaa IpOUCXOIUT ajdbHENIIIee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIUICHUST 00yJarommxcs, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PacCyXKICHUH,
paboThl C CHMBOJBHBIMH (OpMamMH, TMPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. Anre0Opa npeniaraet 3GPpeKTuBHbIC
WHCTPYMEHTBI ISl PEUICHUS TMPAKTUYECKUX U ECTECTBEHHO-HAYYHBIX 3ajad,
HAIJISIIHO JIGMOHCTPUPYET CBOM BO3ZMOXHOCTH KaK S3bIKa HAYKH.

CopepxarenpHo-MeToauueckass JUHUA «DyHKIMM W TpaQuKA» TECHO
NEeperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33a€T MOCIIEI0BATENBHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHoMH,
NO0Ka3aTeIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLNHN, NX CBOICTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
MPEIMETOB U PEATbHON U3HU TECHO CBS3aHO KAK C MAaTEMaTHYECKUM aHAJIU30M,
TaK M C PEIICHHWEM YpaBHEHHM M HepaBeHCTB. [Ipum 3TOM OosibllIOE BHUMaHUE
ynensiercs: (popMHpPOBAaHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIMYMHAMHU, HCCJIENIOBaTh IONY4YEHHbIE (DYHKIIMH, CTPOUTH HX
rpaduku. Matepuai 3Toil coaepkaTeIbHOM JIMHUY HALIEJICH Ha Pa3BUTUE YMEHUM U
HABBIKOB, MIO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEIMUMHAMHU B Pa3IUYHON
dbopme: aHaTUTHYECKOM, TpadudecKkoi U ciioBecHOW. Ero n3ydenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETH3al1MH, UCTI0JIb30BAHUIO AaHAJIOTUH.

CopnepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYLLIECTBEHHO PACIIMPUTh KPYr KaK MAaTeMaTHMYECKUX, TaK U MPHUKIAJHBIX 3a/ad,
JOCTYMHBIX OOYyYarOIIMMCS, TaK KaK y HHUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduky  CIOXHBIX (YHKIHA, ONPEACTATh HX HAWOONBIINE W HAUMEHbBIINE
3HAUEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHas cojlep)kareiibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNel pealbHbIX CUTYyaluH,
MO3BOJISIET HAXOIUTh HAMJTyYIlIEe PEIEHUE B IPUKIIAIHBIX, B TOM YHCIIE COLMATIbHO-
PKOHOMHYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOTO aHaJIn3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (OPMAIbBHO-JIOTHYECKOTO U KPEaTUBHOTO
MBIILICHUS, (OPMUPOBAHUIO YMEHHMH paclo3HaBaTh MPOSIBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yyaronuecs y3HatoT O BbIJAIOIINXCS
pe3ynbpTaTax, MOJIYYEHHBIX B XOJ€ pPa3BUTHS MaTeMaTHKW Kak HAykKd, U 00 HX
aBTOpAXx.



CopeprkarenbHO-METOIMYECKast TUHUS «MHOXKECTBa M JIOTMKa» BKIIIOYAET B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPECTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIPHOM MaTEeMAaTHKH!
W TIpeUIaraloT HanOoJiee YHUBEPCAJIbHBIM SI3bIK, OOBEIUHSIOIMIMA BCE Pa3iCIibl
MaTeMaTUKH H e¢ TPWIOKCHUH, OHU CBS3BIBAIOT pPa3HbIC MaTeMaTHYCCKUE
JTUCIUTUIMHBL W WX TPWIOKEHUS B efauHoe 1enoe. [lodTomy BakHO maTh
BO3MOXKHOCTh OOy4YarmeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMCHHOM MaTEMaTUKH W HCIIOJIh30BaTh €T0 JIJIS BBIPAKCHUS CBOMX MBICJICH.
JlpyruM BaKHBIM TPU3HAKOM MaTEMaTUKM KaK HayKH CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €H CTpOrocTh OOOCHOBAaHUH W CJCAOBaHHE OIPEACICHHBIM
mpaBujaM  TOCTPOCHHSI  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTHYECKONH JIOTHKH CIOCOOCTBYET pa3BUTHIO JIOTHUYECKOTO MBIIIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHUSI HA OCHOBE JIOTHYECKUX
npaBul, GOPMUPYET HABBIKM KPUTUUECKOTO MBIIIUICHHUS.

B yueObHOM Kkypce «AnreOpa W Hadajga MaTEMaTHYCCKOTO aHAIHM3a»
MIPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOPHIE MPHU3BAaHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTyalluii, WCCIEAOBAHHUS HSTUX MOJENEed C TOMOIIBI0 armapara aiareopbl u
MaTEMaTUYECKOTO aHalln3a, WHTEPIPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KAK/IBIN M3 Pa3/eioB MPOTPaMMEI, ITOCKOJIBKY BECh MaTepral
y4eOHOTO Kypca IIMPOKO HCIONB3YETCs I pEeieHUs MPUKIaIHBIX 3amad. [Ipu
pEIICHUH  pEabHbIX  MPAKTHYECKUX  3a7ad  OOydYarolIuecs  Pa3BUBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTh ©  KOHKPETHU3MPOBATH  IPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B IMPOIIECCe U3YyUEHUS BCEX TEM yueOHOTO Kypca «AnreOpa 1 Havasa
MaTEeMaTUYECKOTO aHATTU3a.

Ha wu3ydenune yueOHOTO Kypca «AnreOpa M Hadajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COJEPXKXAHME OBYUEHUA
10 KJTACC

Yucsia v BbIYMCJIEHUS

Paunonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobelt W MPOIEHTOB IS
pELIEHUs NPUKIAAHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACiIei 3HAHUHN U PeanbHOM )KU3HU.

JlelicTBuTenbHbIe 4ucla. PanuoHanbHBIE W UPpAUMOHAIBHBIE YHCIA.
Apudmernueckue  onepanuu € JICUCTBUTEIBHBIMH  YHCIaMd.  Moyib
JEUCTBUTEILHOTO YHCIa U ero cBocTBa. [IpuOmmkE€HHbIE BHIYHMCIICHUS, TPABUIIA
OKpYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUN.

Crenenp ¢ uenslM nokaszareneM. buHoMm Herorona. Hcnosb3zoBanue
NOAXOASIIENH (OPMBI 3aMKUCH ACHCTBUTENBHBIX YUCEN JJIS1 PELICHUS TPAKTUYECKHUX
3aJ1a4y ¥ NpeCTAaBICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHbp C palMOHAIBHBIM II0OKA3aTEIEM U €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. J[leciTuuHbIE W HATypaJIbHbIE
JorapupMsl.

CHHYyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC,
aPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa U TOXIECTBEHHbIE NpPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIbHBIE YpaBHEHUSI M ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METOBI PEIICHUS LETbIX U IPOOHO-PAIIMOHATIBHBIX YPABHEHUHN U
HEpaBEHCTB. MHOroujeHbl OT OJHOW nepemMeHHO#l. JleleHne MHOroudjieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3zy. MHOrouieHb!I ¢ 11e1bIMU KO3 PUIIUEHTAMHU.
Teopema Buera.

[IpeoOpa3zoBaHus YHUCITOBBIX BRIPAKEHUHN, COJIEPIKAIINUX CTENIEHU M KOPHHU.

HppauroHansHbie ypaBHEHHUS. OcHOBHBIE METO/1bI pelieHust
UpparmoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YpaBHCHUM.

[IpeoOpa3zoBaHue BRIpaXKECHHM, COACPIKAITUX JTOTAPU(MBI.

Jlorapudpmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jgorapu(pMUUECKUX YPaBHEHU.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TpUroHoMEeTpUYECKUX YPaBHEHUM.



Pemienne cucreM JIMHEMHBIX YypaBHEHHMW. Marpuua CucTeMbl JIMHEHHBIX
ypaBHeHU. OnpenenuTens MaTPUILbI 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs I PEUIeHUsS CHCTEMBbI
JVHEWHBIX ypaBHEHMI. PelleHne NpUKIAagHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTPOCHHOW MOAENH € TOMOIIBIO MaTPHIL
Y OIIPENCIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTYyallMd C IMOMOIIBIO
YpaBHEHUII U HEpaBEeHCTB. lIprMeHeHHEe ypaBHEHUN M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKHX 3aJ1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HaAyKU U peaibHOM KU3HU.

DyHKUMH U TPaPUKH

@OyHkus, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (YHKIHH.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OO6unacTh ompeneneHuss 1 MHOKeCTBO 3HaueHud ¢ynkumu. Hymu yskium.
[IpomexxyTku 3HaKonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUUU. [lepuoanueckue
¢ynkuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢bynkunu. Hanbosnpiee 1 HauMeHbliee 3Ha4eHus1 QyHKIIMHM HAa IPOMEXKYTKE.

JluneiiHas, KBaapaTH4YHas U JAPOOHO-IMHENHHAas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPapUKOB.

CrenenHast pyHKIMS ¢ HATypajibHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduK KOpHs N-0i CTENEHU KaK (yHKIMUK 0OOpaTHOM CTENEeHU
C HaTypaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHast u Jjorapudmuyeckas (GyHKIUHU, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 peIIeHUs YpaBHEHUH.

TpuroHomeTpuyeckass OKPY>KHOCTb, OINpPENEIEHUE TPUTOHOMETPUUECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

@OYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['paduiku peasbHBIX 3aBUCUMOCTEH.

Havana maTremMaTH4ecKoro aHajmsa

ITocienoBaTellbHOCTH, CHOCOOBI 3aJaHUsl ITOCIIEAOBATEIbLHOCTEH. MeTon
MaTeMaTUYeCKOM MHIYKIUU. MOHOTOHHBIE U OTPAaHUYEHHBIE TTOCIEIOBATEIbHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEeMaTHMYECKOTO aHallM3a Kak aHanu3a OeCKOHEYHO
MaJbIX.

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO yOBIBAIOIIEH IreOMETpUYECKON
MPOTrPEeCCUU. JINHENHBIA U SKCHOHEHIIMAIBHBIA pOCT. Yucio e. @opmyia CI0KHBIX
npoueHTOB. Mcrnonb30BaHWE MPOTPeccCUU JUIsl PELIEHUs pealbHbIX —3aaady
IPUKJIAJHOIO XapaKTepa.



HempepsiBHBIE (QYHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpaduxoB ¢ynkiuii. CBoiicTBa (QyHKIMH HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWs HEPAaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u BrOpas npousBoaHble QyHKIUU. Onpenenenne, reOMeTpUIecKuil u
buznyecKuii CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIIUH.

[IpousBoaHble  3neMeHTapHbIXx  (QyHKUud.  I[IpousBoaHass ~ CyMMBl,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIHUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, OnepanMy HaJ MHOXECTBAMHU M HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB M SBICHUM, NPU PELICHUU 3a1ad U3 IAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHMYECKOIOo OOBEKTa, CIEACTBHE,
JIOKA3aTEIbCTBO, PABHOCHIIBHBIC YDABHEHHS.

11 KIIACC

Yuca 1 BbIYMCICHUS

HatypaneHble u nensle yucia. IIpumeHeHne npru3HaKkoB AECIUMOCTH LIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkiauaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau n-oii creneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a]1aY.

YpaBHeHUs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEACTBUSA. PABHOCHIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IBI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPPALMOHATIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumMeHeHne ypaBHEHHI, CACTEM M HEPABEHCTB K PELICHUIO0 MAaTEMATUYECKUX
3a]a4 1 33/1a4 U3 Pa3IMYHbIX 00JIaCTel HAYKU U peaNbHOM KU3HU, HHTEPIPETAIUs
IIOJIyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHkIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pellleHUs ypaBHEHUW M HepaBeHCTB. [ 'paduueckue
METO/bI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUM 3aady U3 JPYTUX Y4EOHBIX
MPEIMETOB U PEAIbHOMN KU3HMU.

Havana MmaTeMaTH4€CKOr0 aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH HAa MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHre HanboapIIero 1 HAMMEHbLIEr0 3HaYEHUI HEeMPEPbIBHON
(yHKUIHH Ha OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
NPUKIAJAHBIX 3ajadax, Ul OIpPENENICHHs CKOPOCTM W YCKOPEHHMs Ipolecca,
3aJlaHHOTO (HOPMYJION WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoX1eHHs TepBOOOPA3HbIX.

HNuterpain. ['eoMeTprueckuil CMbICI MHTETpAIA. Beraucienue onpeaenéHHoro
uHTerpana no gpopmyne Hetotona-Jlenonuna.

[TpumeHeHne uWHTErpaja s HAXOXKICHUS IUIOMAACH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUYECKHUX TEJL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOIECCOB C€ MOMOLIbI0 U depeHInaibHbIX
YPaBHCHUM.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00yUJaIOIIEerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUAX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUM, TNPOLECIYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONpPOCHI WU JIpyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C UX
(GYHKIUSAMU 1 HA3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'PakTaHCKOW HIACHTUYHOCTH, YBOKCHUS K
MPONIOMY M HACTOSIIIEMY POCCHMCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSM POCCHMCKUX MAaTEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHHCKOr0o Hapojaa, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIa/ia B TIOCTPOCHHUE YCTOWUHMBOTO OYIYIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHU, pacCy>KJIeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3MUecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOTo 00pas3a KHU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PETyisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIIHLHOM JESITEILHOCTHIO;

6) TPy10BOI0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJIOJIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM — C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnr W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,



TOTOBHOCTH HM  CIIOCOOHOCTH K  MaTeMaTH4YeCKOMY  OOpa3oOBaHHWIO U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHUE BIIUSHUS
COI[MATIbHO-I)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMAaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIEHKH HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl 4eIOBEUECKOM ACATEIbHOCTH, ATANOB €€ pa3BUTHS M 3HAYUMOCTHU
JUIS pa3BUTHUS IUBUJIM3AIIMH, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJBTYpOU KaK CPEJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYAIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU MATEeMaTUUYECKHUX
OOBEKTOB, TIOHSTHUNA, OTHOIICHUN MEXJy MOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICJICHHS] TIOHATUN, YCTaHABJIUBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, IMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejaratb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYMN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUCHUH, YMO3aKIFOUEHUHN 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbI€ U OT MPOTUBHOTO), BHICTPAUBATh ApPIyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHUS U BHIBOIBI;

BBIOMpaTh crnoco0 pemieHus ydeOHOM 3amayd  (CpaBHUBATh HECKOJIBKO
BApUAHTOB peIlIEHUs, BEIOUpATh HanboJee MOIXOAAIUN C Y4ETOM CAMOCTOSITEIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3zoBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJI30BaTh BOIPOCHI KaK MCCIEI0BATEIbCKUI MHCTPYMEHT I1O3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIMIME  MPOTHBOpEYHe,  Mpoliemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00BEKTa, SIBICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAYy 00bEKTaMHU, SIBICHUSMU, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakKe BbBIABUTATh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nundopmanmueii:

BBISBJIATH JeUUUTH MHPOPMAIMK, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3IMYHBIX TUIOB, aHAJU3HPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH HH(POPMALIMIO Pa3IMYHBIX BUIOB U (hOpM
IIPE/ICTABIICHHUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3IU4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHHBATh HaAEKHOCTD uH(popmaun o CaMOCTOSTENIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBeEpPCaAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (HOPMYIHpPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTax, JaBaThb IMOSICHEHWS II0 XOAYy pELICHHs 3a/auu,
KOMMEHTHUPOBATH MOJYYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUSAMHU APYIMX YYAaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YJbTAThl PELICHUS 3a1a4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IpOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opmar BBICTYIUIEHHS C YYETOM 3ajad
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBepcaJbHbIe y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJIATH IJIaH, aITOPUTM PEILISHH 33a/1a4H, BEIOUpATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOW MH(OpMaIIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca M pe3yibTaTa pelieHus
MaTeMaTU4YECKOW 3a7auH;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJIEHHBIX OIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LUEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUIKEHUSI Pe3yNIbTaToOB AESTENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpU PpelIeHHH Y4YEeOHbIX 3a7ady, NPUHUMATh I€JIb COBMECTHOMU
NESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenessTh
BU/JIBI pa0OT, IOTOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yIbTaT paboThl, 00001aTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B rpynmnoBbIX (opMax paboThl (00CykaeHus, 0OMEH MHEHHU,
«MO3TOBBIE IITYPMbD) U UHBIE), BHITOJIHATH CBOIO YacTh Pa0OTHl U KOOPAUHUPOBATh
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIMPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIEUCTBHUS.

IHPEAMETHBIE PE3YJIBTATBI

K koniy ob6yuenuss B 10 kjacce 0OydyarOIIMICA TOJYYUT CIICAYIOIINE
MPEIMETHBIE PE3yJbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATU3ay:

Yucii1a ¥ BBIYUCTICHUSA

CBOOOJIHO OIEpUPOBATH MOHATUSMH: paAlMOHATIBLHOE YHUCJIO, OCCKOHEUHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATLHOE YHCIO0, MHOXECTBA
paLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

OPUMEHSATh JPpOOM W TPOLEHTHI JUIsl PEIICHHUS TPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

NPUMEHSTH NPUOIKEHHBIE BBIUMCICHUS, IPABUJIA OKPYTJICHUS, IPUKUIKY U
OLICHKY P€3yJbTaTa BEIYUCICHUM;



cBOOOZHO OMEpUPOBATh MOHATHUEM: CTENEHb C MENbIM IOKa3aTeleM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHON
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CBOOOZIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapU(PM UHKCIa, JACCITHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH NOHATUAMHU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC
YUCJIOBOTO apryMEHTa,;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC W APKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMU: TOXKJECTBO, YpPaBHEHHE, HEPABEHCTBO,
PABHOCHWJIbHBIE YPAaBHEHUS U YPABHEHHUSI-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jIUYHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IIPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UEJIbIMA KO3 PUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JI€JICHUE
MHOTI'OYJIEHA Ha MHOTIOWIEH C OCTaTKoM, Teopemy be3dy m teopemy Buera mns
peleHns 3a1ay;

CBOOOJIHO ONEpUpOBaTh MOHATUSMHU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro TEOMETPUYECKHH CMBICI,
WCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBI JIMHEHMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYallMU C MIOMOILIBIO CUCTEMbI JIMHEHHBIX YPAaBHEHUH,
HCCIIE0BATh IIOCTPOCHHBIE MOJEIM C IOMOLIBI0 MAaTpULl U ONPENEIIUTEIIEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pPE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMH [UIsi TNpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUMN, COJEPKAIINUX CTETICHU C
palMOHAJIHBIM [T0KAa3aTelIeM;

UCITI0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jgorapu(MUYECKUX BBIPAKEHMUI;

cBOOOJIHO OMNEpUPOBATH MOHATUSAMU: HPpPALMOHANBHBIE, MOKAa3aTEeIbHbIE U
JorapuMHUUEcKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C OMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B W OCYILECTBIISAA IPOBEPKY KOPHEM;



IPUMEHSTh OCHOBHBIE TPUTOHOMETpHUECKHE (GOPMYIIbI Uil TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIUPOBATh peallbHble CHUTYyalldd Ha S3bIKE alreOpbl, COCTaBISAThH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jayd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM alapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpUPOBATh NOHATUAMU: (PYHKIHS, CIIOCOOBI 3aaHusl (QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUH, KOMHIO3ULMA (QyHKUMA, Tpaduk ¢GyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpapuKoB (PyHKIUI;

CBOOO/IHO OIEPUPOBATh MOHATUSAMU: 00JACTh ONPEIEICHUS U MHOKECTBO
3HaYeHUN PYHKUINU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh MOHATUSAMU: UETHBIE M HEUYETHBIE (PYHKIUH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJiblIee WM HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypaldbHbIM U
HeabIM TOoKa3zareneM, rpapuk CTeneHHOW (YHKIMH C HAaTypaJlbHbIM M LEIbIM
nokasaresieM, rpaduk KOpHsS N-Oi CTENeHH Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJbHbIM I10Ka3aTeJEM;

ONEpPUPOBATh MOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U IOCTPOCHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKa3aTellbHas U JorapupmMuyeckas
(GyHKUMH, WX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TpaQUKUA [JIs PEIICHUS
YPaBHEHHI;

CcBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJeieHe TPUTOHOMETPUYECKUX (PYHKIIMI YMCIIOBOIO apryMEHTa;

UCIOJIb30BaTh rpapuku (YHKIMA JJI1  MCCIENOBAaHUA IPOLECCOB U
3aBUCUMOCTEH MpH pElIeHUH 3aJlay U3 APYruX y4EeOHBIX MPEIMETOB U PealbHON
KU3HU, BBIpAXaTh (HOPMYyJIaMU 3aBUCIMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJIHO OMNEPUPOBATH MOHATUSAMU: apuPMETHUEecKas M TeoOMEeTpUYecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUATIBLHBINA POCT, (POpMYJIa CIOKHBIX MPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IMPOrPECCUU ISl PEIIEHUs peaJbHBbIX 3a4ad IPUKIATHOIO
XapaKTepa;



cBOOOHO ONEPUPOBATH MOHATUSAMHU: MTOCIEOBATEIbHOCTD, CIIOCOOBI 3aJaHUs
MOCIIEIOBATENbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEJOBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONIEPUPOBATH MOHATUSIMU: HEMPEPHIBHBIE (PYHKIIUU, TOUYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OINEpPUPOBATH TMOHATUAMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUM;

BBIUUCIISATH MPOU3BOIHBIE CyMMBI, MTPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOIHON IJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOMHO  OMEpPHpPOBaTh  TMOHATHUSMHU: MHOXKECTBO, ONEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peaIbHbIX
IPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CBOOOIHO OIEpPHPOBaATh TMOHATHUSMU: OIpEACICHUE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEILCTBO, PABHOCHIIBHEIC
yYpaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuyenus B 11 kjacce oOydyaromuics TOJYYHUT CIEAYIONIUE
npeIMeTHbIe Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHUYECKOTO aHAIIA3ay:

Yucsa v BBIYMCJICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSMU: HATYPAJIBbHOE U LIEJI0€ YUCIIO, MHOKECTBA
HATYpaJIbHBIX U LEJbIX YHCEN, UCIOIb30BaTh MPU3HAKU JIEIMMOCTH LIEJIBIX YHCEl,
HOJl m HOK HaTypanbHBIX 4yucen g pEelIeHUs 3aJad, NMPUMEHSTh alrOpUTM
EBxnuna;

CcBOOOMHO OMEpUpPOBAaTh IMOHITHEM OCTaTKa [0 MOMYNIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B PA3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CBOOO/IHO ONEpUPOBATH IMOHATHUSMHU: KOMIUIEKCHOE YHCJIO U MHOXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



cBOOOJHO ONEPUPOBATh MOHATUSAMU: HPPALHOHATbHBIE, TOKA3aTENbHbIE U
Jorapu(MHUUECKUe HEPaBEHCTBA, HAXOAUTh WX PEHICHUS C  IOMOIIBIO
PaBHOCWJIBHBIX IIEPEXOOB;

OCYHIECTBJISTh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OINEpUPOBaTh IMOHATUEM TPUTOHOMETPHUUECKOE HEPABEHCTBO,
OPUMEHATh HEOOXOoAuMble (GOpPMYNBl JUIsI  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbI U CUCTEMBI-CIICCTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYMHOCTEW pallMOHANbHBIX, UPPALMOHAIBHBIX, TOKA3ATEIbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

perarb pallOHAaJIbHbIE, UppaLOHaIbHBIE, IIOKa3aTelIbHBIE,
jgorapupMuyecKkue U TPUTOHOMETPUYECKHWE YpaBHEHUs] U  HEPaBEHCTBA,
coJiepKalle MOAYJIU U MapaMeTphl;

IPUMEHSATH TpadUuecKrue METObI ISl PEIICHHS] YPAaBHEHUI U HEPABEHCTB, a
TaKXK€ 3a/1a4 C MapaMeTpaMu;

MOJIEJIMPOBaTh peallbHble CHUTyalldd Ha S3bIKE€ alnreOpbl, COCTABIATH
BBIDAKECHHUSI, YPABHEHUWS, HEPABEHCTBA M MX CHCTEMBI II0 YCJIOBHIO 3a/1ayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCHOJIB30BAHMEM ammapara ainreOpsl,
UHTEPHPETUPOBATH MOJYUYECHHBIN Pe3yJIbTar.

DYyHKIUM U TPAPUKHU:

CTPOUTHh TpaduKU KOMMO3UIMU (QYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH F€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPIMHATHOM
MJIOCKOCTH;

CBOOOJIHO  OINEpUpPOBaTh MOHATUSAMU: TpaUKH  TPUTOHOMETPUUECKHUX
(yHxmii;

OPUMEHATh (QYHKUMU JI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
ITPOLIECCOB.

Havana maTeMaTH4ecKoro aHajmsa:

UCIIOJIb30BaTh MPOU3BOIHYIO JUIsl UCCIIEN0BaHUs (DYHKIIMM Ha MOHOTOHHOCTD
Y DKCTPEMYMBI;

HAXOJUTh HaUOOJbIIEe U HAMMEHBIIEE 3HAUCHUS (DYHKIIMM HENPEPHIBHOW Ha
OTpE3KE;

UCITIOJIB30BaTh IMPOU3BOJHYIO JUISl HAXOXKJIECHHS HAWIY4ylIero peuieHus B
IPUKJIAJHBIX, B TOM YUCJE COLMATBHO-3KOHOMUYECKHUX, 3a/1a4ax, JUIsl OpeIeIeHUs
CKOPOCTH U YCKOpEHUS Mpoliecca, 3aJaHHOro (hopMyon nin rpaduxkom;



CBOOOJHO OMNEpUPOBATh TMOHATUSAMHU: TMEPBOOOpa3Has, OINpeaAeaEHHbIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIEMEHTAPHBIX (YHKIUNA ¥ BBIYHUCISATH
uHTerpa no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU TUIOCKUX GUTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETpaIa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUN Ha TpPUMEPE
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COIHAIbHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosnuecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Koutpoapupie  IMpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOXECTBO I€HCTBUTEIIBHBIX YHCEIL.
MHorounensl. PanimoHanbHble ypaBHEHUS U 24 |
HepaBeHCTBA. CHCTEMBI IMHEHHBIX
ypaBHEHUH
) Oynkiun u rpadguku. CrenenHas GyHKIUs C 12 |
LIEJIBIM ITOKa3aTeIeM
3 Apudmernueckuit KOpeHb N-0i CTENEHN. 15 |
HppaumonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 |
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 |
Jlorapudmuueckue ypaBHEHUs
6 Tpuronomerpruyeckue BeIpakeHUs U 2 1
ypaBHEHUS
7 ITocnenoBaTeabHOCTH U IIPOrPECCUH 10 1
HenpepriBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoarmpie  IMpaxrueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
HccnenoBanne GyHKIHA ¢ TOMOIIIBIO 2 |
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TpUTOHOMETPHUECKUX (HYHKIIHH. 14 |
TpuroHomeTpuuecke HepaBeHCTBA
4 WppanmonanpHble, OKa3aTebHbIE U 24 |
norapuMuIecKue HepaBEeHCTBA
KommiekcHbie yucna 10 1
HarypanbHble u 1ienble ynucna 10 1
Cucremsl palMOHAIbHBIX, HPPALIUOHAIBHBIX
7 MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX 12 1
YpaBHEHUU
3aza4yu ¢ mapameTpamu 16 1
9 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AL 16 )
3HaHUI
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

MHOXeCTBO, ornepaluy Haj MHOKECTBAaMHU
U UX CBOWCTBA

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTuyeckue
padoThI

Jara
U3YYEeHUS

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

Huarpammel Diinepa-Benna
[IpumeneHue TeOpeTHKO-

MHOKXCCTBCHHOI'O allliapaTra JJIA PCHICHUA
3agaq

Parmmonansusie uncina. OOBIKHOBEHHBIE U
JECSITUUHBIE TPOOH, TIPOLIEHTHI,
OecKOHEeYHbIE IEPUOANYECKUE APOOH

Parmmonanpusie uncina. OOBIKHOBEHHBIE U
JECSATUYHBIE TPOOH, TIPOLICHTHI,
OECKOHEYHBIC TTEPUOIUUECKHE TpodH

[Ipumenenue apobeii 1 IPOIEHTOB IS
perieHust TPUKIaIHBIX 33729
[Tpumenenue apobeii 1 IPOIEHTOB IS
pelIeHrs MPUKIAIHBIX 3a71a4

JHeiicTBuTenbHble uncia. PanimonaabHbIe U
HWppalMOHAIIbHBIC YHCIIa

Apudmernueckre oneparum ¢
JEeHCTBUTEILHBIMH YHCITAMH




10

11

Moaynb 1€HCTBUTENBHOTO YUCTIA U €r0
CBOMCTBA
[TpuGnmxEHHBIC BEIYMCIICHHS, IPABHIIA

OKpPYTJICHUS, IPUKUJIKA U OLIEHKA
pe3ynbTaTa BhIYUCIICHUN

12

OCHOBHEBIE MCTOJbI pCHICHUSA LCIIbIX U
JPOOHO-paLlMOHAJIBHBIX YPAaBHEHUHN U
HEpPaBEHCTB

13

14

15

16

OcHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JNPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

OCHOBHBIE METO/IbI pELIEHHUS LETBIX U
JNPOOHO-paLlMOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

MHOrouieHsl OT OAHON NEPEMEHHOM.
Jlenenrie MHOro4JIeHa HAa MHOTOUJIEH C
octaTtkoM. Teopema besy
MHorouseHs! ¢ HeIbIMHA
koadpdunmentamu. Teopema Bueta

17
18

Pemrenne cucreM TMHEHHBIX YpaBHEHUN

Pemenue cucrem JIMHENHBIX ypaBHEHUI

19

Martpuna cucTeMsbl JINHEWHBIX YPaBHEHHM.

Onpenenurens MaTpULbl 2X2, €ro
F€OMETPUYECKHUM CMBICT U CBOMCTBA;
BBIUHCJIEHUE €r0 3HAYCHUS

20

Onpenenurtenb MaTpUIBI 2X2, €10
F€OMETPUYECKUI CMBICI U CBOMCTBA;
BBIUHCJICHHE €r0 3HAYCHUS




21

22

IIpuMeHeHne onpenenuTes Ui peIeHus
CUCTEMBI JINHEWHBIX YPaBHEHUU

Pemenue npukiaaHbIX 3aa4 ¢ HOMOIIbIO
CHUCTEMBbI JINHEHHBIX YpaBHEHU

23

24

25

26

Pemrenne npukiiagHbIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

Konmponvnaa pabomaNel
"PayuonansHnole ypasHeHusn u
Hnepagencmea. Cucmemol TUHEUHBIX
ypasnenuu"’

OyHKIHSL, CIOCOOBI 3aJaHUST (PYHKIIHH.
Bsaumno oOpaTHble GyHKITHH.
Kommnozumus pyHkimi

I'padux GpyHKIMU. DIEeMEHTapHbIE
npeoOpa3oBaHus rpagukoB GyHKIMH

27

OO6macth ornpeiesieHust © MHOXECTBO
3HaueHuil pynkuuu. Hynu pyHkumu.
[IpoMexyTKH 3HaK OCTOSTHCTBA

28

29

30

YérHble 1 HeUETHBIC (PYHKLIUH.
[lepuoanueckue pynkuuu. [pomexyrku
MOHOTOHHOCTH (PYHKIIMH

MaxkcuMyMbl 1 MUHUMYMBI (DYHKIIHH.
HauOonpiiee 1 HauMeHblllee 3HaYCHNE
(GYHKIIMM Ha IPOMEXKYTKE

Jluneiinas, KBaJpaTu4Has ¥ JIpOOHO-
TUHEWHas QYHKIUH

31

DJIeMEHTapHOE UCCIEOBAHUE U
MOCTPOCHUE TPaPUKOB ITUX (YHKITUNA




9J'I€MCHTapH0€ HUCCICIOBAaHHUC U

32 .
oCTpoeHHEe rpauKOB STHUX QYHKIUN

1 Crenens C LenbIM NIOKa3zareneM. bunom
HeroTona

34 Crenens ¢ 1enbIM MokasareneMm. bunom
Herorona
CrenenHast GyHKIIUS C HATypaIbHBIM U

35 LebIM Toka3aTesieM. E€ cBolicTBa u
rpadux

36 Konmponvnas paboma Ne2 ""Cmenennan
dyukyua. Eé ceoiicmea u cpagpux’”’

37 Apudmernaeckuii KOpeHb HATYPaTbHON
CTEIIEHU U €ro CBOMCTBA

33 Apudmernueckuit KOpeHb HaTYpaIbHON
CTEIEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHH,
COJIEpIKaIMX CTENIEHU U KOPHU

40 [IpeoOpa3oBaHUs YUCIIOBBIX BbIPAKEHHH,
COJIeprKaIlNX CTENEeHU U KOPHU

41 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHH,
CoJIep KaIlUX CTENeHU U KOPHU
Uppanmonanbubie ypaBHeHUsI. OCHOBHBIE

42 METO/bl PEIICHHS UPPALMOHATBHBIX
ypaBHEHUN
Hppaumnonanbusie ypaBHeHUs. OCHOBHBIE

43 METO/Ibl PEIICHUS HPPALMOHATBHBIX

YpaBHEHUH




Wppanmonansuelie ypaBHeHUs. OCHOBHbIE

44 METO/BbI PEIICHNS UPPALMOHAIBHBIX
YpaBHEHUU

45 PaBHOCHIIBHBIE ITEPEXO/IbI B PEILICHUH
UppalMOHAIbHBIX YPaBHEHHH

46 PaBHOCHIIBHBIE IEPEXOBI B PELIEHUH
UppalMOHATIbHBIX YpaBHEHUI

A7 PaBHOCHIIBHBIE TIEpEXObl B PELICHUU
UppaLMOHATIbHBIX YpaBHEHUI

48 PaBHOCHIIbHBIE TEPEXO/Ibl B PEIICHUH
UppalOHAIbHBIX YPaBHEHHH
CaoiicTBa U rpaduKk KOpPHS N-0i CTETIEHN

49 Kak (QyHKIIMM OOpaTHOM CTETEeHHU C
HaTypaJIbHBIM IOKa3aTelIeM
CaoiicTBa ¥ rpa@uK KOpHS N-Oi CTENEHU

50 Kak (QyHKIIMM OOpaTHOM CTETEeHHU C
HaTypaJIbHBIM IOKa3aTesleM
Konmponvnaa pavoma Ne3 "Ceoiicmea u

51 2pauk Kopna n-oii cmeneHu.
Hppayuonanvnwie ypasnenun'

50 CreneHsp ¢ palMoOHaJIbHBIM IIOKA3aTENEM U
e€ CBOICTBA

53 CreneHsb ¢ palluOHaJIbHBIM MTOKA3aTeNeM U
€€ CBOICTBA

54 CreneHsp ¢ palMOHaJIbHBIM [TOKA3aTENEM U
e€ CBOMCTBA

55 [Toka3zarenbHast GyHKIMS, €€ CBOMCTBA U

rpadux




Hcnons3zoBanue rpaduka GyHKIUN 115

56 . 1
pelIeHHs ypaBHEHHUN

57 Hcnons3zoBanne rpaduka GyHKIIUN 115 |
pelIeHNs] ypaBHEHUM
[Toka3zarenbHble ypaBHEeHUS. OCHOBHBIC

58 METO/Ibl PEIIECHNUS [T0KA3aTEIbHBIX 1
YpaBHEHUU
[lokazarenbHble ypaBHEeHUSA. OCHOBHbIE

59 METO/Ibl pEeIIEHUs TOKa3aTEIbHbIX 1
YpaBHEHUI
IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE

60 METO/bl PEIICHUS TTOKA3aTEIbHbBIX 1
YpaBHEHUU
Konmponvuasa paboma Nod

61 "Ilokazamenvnasn pynkyus. 1
Iloxazamenvusie ypagnenusn'

62 Jlorapudm uucna. CpoiicTBa norapupma 1

63 Jlorapudm uucna. ColicTBa Jorapudpma 1

64 Jlorapudm ymncna. CBoiicTBa sorapudpma 1

65 JlecATUUHBIE U HaTypaJIbHbIE JTOTapH(pMbI 1

66 JlecsiTuuHbIe U HATYpaJibHbIE TOTapUPMBbI 1

67 [IpeobOpazoBaHme BBIpAXKEHUH, !
coJieprKaIIuX Jorapudmbl

68 IIpeoOpa3oBanue BBIpAKEHHIH, !
COZIep KALIHX JIOTapU(PMBI

69 [IpeobOpazoBaHue BBIpAXKEHUH, |

coJiepKaIux JorapupmMbl




Jlorapudmuueckas GyHKIUS, €€ CBOWCTBA

70
u rpadux

71 Jlorapudmuueckas GyHKIIHS, €€ CBOHCTBA
U rpaduk

7 Hcnonp3oBanue rpaduka GyHKIMM 115
pelIeHusl ypaBHEHU I

73 Hcnons3oBanue rpaduka GyHKIUU A
peuieHusl ypaBHEHUI
Jlorapudmuueckue ypaBHEHUS.

74 OCHOBHBIE METO/BI PEUICHUS
norapu()MUYECKUX ypaBHEHUI
Jlorapudmuaeckne ypaBHECHUS.

75 OcCHOBHBIE METO/BI PELICHUS
norapuMUYECKUX ypaBHEHUI
Jlorapudmudeckue ypaBHEHHS.

76 OcCHOBHBIE METO/BI PELICHUS
JoTapu(PMUYECKUX YpaBHEHUN

77 PaBHOCUIIBHBIE TTIEPEXOBI B PELICHUT
norapuMUYECKUX ypaBHEHUIN

73 PaBHOCUIIbHBIE TTIEPEXOBI B PEIICHUH
norapuMUYECKUX ypaBHEHUI
Koumponvnas paboma Ne5

79 "Jlozapugmuueckan pynkuus.
Jozapugpmuueckue ypasnenun'"

20 Cunyc, KOCUHYC, TAHT€HC U KOTaHT'€HC
YHCIIOBOTO apryMeHTa

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

YUCIIOBOT'O apryMEHTa




ApKcUHYC, apKKOCHHYC U apKTaHT'€HC

82 YHCIIOBOTO apryMEHTa

23 ApKCHHYC, apKKOCUHYC U apKTaHI€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

84 OIIpeieJIEHUE TPUTOHOMETPHUUECKHUX
(GyHKINH 9MCIOBOTO apryMEHTa
Tpuronomerpudeckast OKpy>KHOCTb,

85 onpeieJIeHue TPUTOHOMETPUUECKHUX
(GyHKINH 9MCIOBOTO apryMEHTa

26 OCHOBHbBIE TPUTOHOMETPUYECKHE
(bopMyIibL

87 OCHOBHBIE TPUTOHOMETPUIECKHE
(bopMmyIbl

28 OCHOBHBIE TPUTOHOMETPUIECKHE
(bopMyIibL

29 OCHOBHbBIE TPUTOHOMETPUYECKHE
(bopMmyIbI

90 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX
BBIPAKCHUI

91 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX
BBIPAKCHU I

9 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKCHUI

93 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX
BBIPAKECHH I

94 Perienne TpuroHoMeTpruUECKuX

YpaBHEHUU




Pemenne TPUT'OHOMETPHUYCCKUX

95 .
ypaBHEHHH

96 Perienue TpUroHOMeTpUUECKUX
yYpaBHEHUU

97 Perienue TpUroHOMETpHUECKUX
YpaBHEHUU

08 Perienue TpUroHoMeTpHUUECKUX
YpaBHEHUU

99 Perienue TpUroHoMeTpHUUECKUX
ypaBHEHUH

100 Perienne TpUroHOMETpHUUECKUX
YpaBHEHUU
Konmponvnaa paboma Neb

101 "Tpuzonomempuueckue evIparcenus u
mpuzonomempuyeckue ypagHenus'""
ITocnenoBarenbHOCTH, CIIOCOOBI 3aaHUS

102 IIOCJIeI0BaTENbHOCTEN. MeTox
MaTeMaTHYeCKON HHAYKIIUU
MOHOTOHHBIE U OTPaHUYCHHBIC

103 nocieaoBarenbHocTu. Mcropus ananusa
0ECKOHEUHO MaJIbIX

104 Apudmerrnueckas mporpeccust

105 I'eomeTprueckas nporpeccus

106 beckoneuyHo yObIBaroiasi reoMeTpruiecKast
nporpeccus

107 CymMma 6eckoHeuHO yObIBaroIei

TeOMETPHYECKON TPOTPECCUHU




JIMHEHBIN ¥ YKCTIOHEHIIMAIbHBIA POCT.

108 Hucno e. DopMyna CI0KHBIX POLEHTOB

109 JIMHENHBIN ¥ YKCIIOHEHIIMATIbHBIA POCT.
Yucno e. Dopmyrna CI0KHBIX IPOLEHTOB
Hcnons3oBanue nporpeccuu 1uist

110 peuIeHus pealIbHBIX 3aa4 IIPUKIIAHOIO
Xapakrepa

11 Konumponvnas paboma Ne7
"Ilocnedoeamenvnocmu u npozpeccuu’’

112 HenpepriBHble GyHKIINN U UX CBOWMCTBA

113 Touka pa3pbiBa. ACUMITOTHI rpaduKoOB
byHKIUH

114 CBoiicTBa (GyHKIMI HETIPEPBIBHBIX HA
OTpe3Ke

115 CBoiicTBa (yHKIMI HETIPEPBIBHBIX HA
OTpe3Ke

116 MeTo MHTEPBAJIOB JUIsl pEIICHUS
HEPaBEHCTB

17 MeTtoa MHTEpBaJIOB ISl pELICHUS
HEPABEHCTB

118 MeTto MHTEpPBAJIOB JIsl pEIICHUS
HEPABEHCTB

119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIUH 1715 petieHus 3a1a4

120 IIpuMeHeHne CBONCTB HENPEPBIBHBIX
(GyHKUIMN 1715 pelieHus 3a1a4

121 [TepBas u BTOpas mpou3BOAHBIC (DYHKIIMH




Onpenenenue, reOMETPUUECKUNA CMBICIT

122 .
IIPOU3BOIHOM

123 OnpeneneHHf, (bU3UYECKUN CMBICIT
MIPOU3BOTHOM

124 VYpaBHeHHE KacaTeIbHOU K TpauKy
byHKIIUU

125 VYpaBHeHHE KacaTelbHOU K rpaduKy
byHKIIIN

126 [Ipou3BoIHBIEC AIEMEHTAPHBIX (PYHKIHUN

127 [Tpon3BoaHBIC HIIEMEHTAPHBIX (QYHKINI

128 [IpousBoHAas CyMMBI, TPOU3BEACHHUSI,
YaCTHOTO M KOMITO3ULIUU (YHKIUI

129 [Tpon3BotHAS CyMMBI, TPOU3BEACHHSI,
JaCTHOTO ¥ KOMITO3HUIINU ()yHKITHI

130 [Ipou3BoHAsS CyMMBI, TPOU3BEACHHSI,
YaCTHOTO ¥ KOMITO3HUIINU ()yHKITUI

131 Konmponvnas paboma No§
"IIpouszeoonan"

132 [ToBTOpenue, 0600MIIEHNE,
cucTtemaTusanus 3HaHuil: "YpaBHeHus "

133 [ToBTOpenue, 060061IeHNE,
cucrtemaTtusanus 3Hanuil: "OyHkuun"

134 Hrorosasi koHTpOJIbHAsI padoTa

135 HTorosasi kKoHTpoJIbHaAsI padoTa

136 [ToBTOpenue, 060061IeHNE,

cUCTeEMAaTHU3alusd 3HaAaHUN




OBIIEE KOJIMYECTBO YACOB I1O0

I[TPOTPAMME 136 10




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonrpoJsbubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jara
U3yYEeHUS

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne Npon3BOJHOM K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTB M KCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[Ipumenenne npou3BOIHON K
UCCIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI
[Ipumenenne npou3BOIHON K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpuMeHeHne Mpou3BOJHOM K
UCCIeIOBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
rccaeaoBaHuio pyHKIMI Ha
MOHOTOHHOCTb U SKCTPEMYMBI

Haxoxnaenue HaHOOJIBIIETO U

HAaUMEHBIIIETO 3HAUYEHUS HEMPEPHIBHOMN

(GbyHKIIMH Ha OTpe3Ke




10

Haxoxnenune HanOombIIero u
HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKINU Ha OTpe3Ke

Haxoxnenne HanOOJIbIIErO U
HaWMEHBIIIETO 3HAYCHUS HEMIPEPHIBHON
(yHKIIMH Ha OTpE3Ke

Haxoxneaue HauOoJIbLIErO U

HAaUMEHBIIIETO 3HAUCHUSI HEMPEPHIBHOMN
(GYHKIIMM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAYCHUS HETPEPHIBHON
(GbyHKINU Ha OTpE3Ke

12

13

14

Haxoxnenue HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GyHKIIMM Ha OTpe3Ke

[Ipumenenne nponu3BOIHOM IS
HAaXO0XJCHUS HAaUJTY4LlIEro pelieHus B
MPUKJIAAHBIX 3a7a4ax

[Ipumenenre npou3BOIHOM JJIs
HAaXO0XJCHUS HAaUJTY4LIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

15

[Tpumenenne npou3BOTHOM IS
oTpeIeJICHUsI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITH
rpaduKoM

16

[Ipumenenne npou3BOIHOM ISt
ompeIeJICHUsI CKOPOCTH U YCKOPCHUS




rporecca, 3a1aHHOT0 GopMyJION UITH

rpaduKom

17 Kommnosumus hyHkmmii

18 Komnozunus GyHkimit

19 Kommnosumus hyHkmmii

20 I'eomerpuueckue oOpa3bl ypaBHEHUI Ha
KOOPJAMHATHOM INIOCKOCTH

)1 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOP/AMHATHOH MJI0CKOCTH
KonTtpouabsnas padora Nel

22 "UccaenoBanne GyHKIHUIA ¢ IOMOIILIO
NMPOU3BOIHOMI"

o [lepBooOpazHas, OCHOBHOE CBONCTBO
epBOOOPA3HBIX
ITepBooOpazHbIe 1eMEHTAPHBIX

24 ¢ynxuii. [IpaBuna HaxoXKACHUS
IepBOOOPA3HBIX
ITepBooOpazHbIe H1eMEHTAPHBIX

25 ¢ynkuuit. [IpaBuna HaXoXKAEHUSA
NepPBOOOPA3HBIX

26 NHuterpai. I'eoMeTpudecKnidi CMBICI
UHTErpana

7 Beruucnenue onpenenéHHoro HHTerpana
o gopmysne HoroTona-JleliOnuna

)3 Beruucrienue onpenenéHHoro HHTerpaa
no opmyne Herorona-JlelOunma

29 [IpumeneHnne uHTErpaia s

HAXOXKJICHUS TUIOIIACH TUIOCKUX QUTYp




[Ipumenenue nnuTerpana s

30 HaXO0XJICHUS 00BEMOB T€OMETPUYECKHIX
TEN

31 [Tpumeps pemenunit nuddepeHImamIbHbIX
ypaBHEHUU

1 [Tpumeps! pemennii quddepeHraITbHbIX
YpaBHEHUU
MaremaTnueckoe MOAECIMPOBAHUE

33 peabHBIX MPOIIECCOB C MTOMOIIBIO
mudQepeHIranbHbIX ypaBHEHUH

34 Konmponvnas paboma N2
"Ilepsoobpasznas u unmezpan"

35 Tpuronomerpuieckne GyHKIUH, UX
CBOICTBA U TpaduKu

36 Tpuronomerpuveckne GyHKIUH, UX
CBOMCTBA U rpaduKu

37 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBA U TpaduKu

18 Tpuronomerpuveckne GyHKIUH, UX
CBOWCTBA U TpaduKH

39 Tpuronomerpuveckne GyHKIIUH, UX
CBOICTBa U TrpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C IIOMOLIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

41 YPaBHEHUH C IIOMOIIBIO

TPUTOHOMETPUUECKON OKPYKHOCTH




OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

43 YpaBHEHUH € TOMOUIBIO
TPUTOHOMETPHYECKON OKPY>KHOCTH

44 Pemenue TpuroHoMeTpUYeCKHX
HEPaBEHCTB

45 Pemenue TpuroHOMeTpUYeCKHX
HEPABCHCTB

46 Pemenue TpuroHoMeTpruuecKux
HEPaBEHCTB

47 Pemenue TpuroHoMeTpUIeCKHX
HEPaBEHCTB
Konumponwvnas paboma Ne3 "I'paghuku

48 mMpPU2OHOMEMPUYECKUX PYHKYUIL.
Tpuzonomempuueckue nepagencmea'

49 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

53 OcHOBHBIE METOBI PELICHUS

norapuMHUYECKUX HEPABEHCTB




54

55

OCHOBHBIC METOJIbI PEIICHUS
norapuMUYECKUX HEPABEHCTB

OcHOBHbBIE METOBI PELICHUS
Jorapu(MUUECKUX HEPABEHCTB

56

57

58

OCHOBHBIE METOBI PELICHUS
norapu)MIUYECKUX HEPABEHCTB
OcHOBHBIE METOBI PELICHUS
UPPalMOHAIILHBIX HEPABCHCTB
OcHOBHBIE METOBI PELICHUS
UppaIMOHAILHBIX HEPABEHCTB

59

60

61

OcCHOBHBIE METO/BI PELLICHUS
HppalMOHAIIbHBIX HEPABEHCTB
OCHOBHBIE METOABI PELLIEHUS
UPpalMOHAIIbHBIX HEPABEHCTB
I'paduueckue MeTo bl peLIeHus
UPPalMOHAIBHBIX YpaBHEHUI

62

63

64

I'paduueckue MeToabl pelIeHHs
HppalMOHAIIbHBIX YPaBHEHUMN
I'padmyeckue MeToAbI perieHus
MOKa3aTeJIbHbIX YPaBHEHUI
I'paduueckne MeTomBI pEIICHHS
MOKa3aTeJIbHbIX HEPABEHCTB

65

66

I'padmyeckue MeTOBI pelIeHUS
JoTapu(PMUIECKUX YpaBHEHUM
I'padmyeckue MeToAbl perieHus
norapuMHUYECKUX HEPABEHCTB

67

I'padmueckue MeToabl pemeHus
norapu)MUYECKUX HEPABEHCTB




68

69

70

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapu()MUIECKUX
YpaBHEHUU

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOTapU(PMHUUECKUX
ypaBHEHUU

I'padmyeckue MeToabI pemicHUs
MOKa3aTeIbHBIX U JorapupMUIecKux
HEPABEHCTB

71

I'paduueckue METOIbI pELICHNUS
MIOKa3aTeIbHBIX U JOrapu(pMUUecKux
HEPABEHCTB

72

73

74

Konumponvnas paboma No4
"Hppayuonanvnsle, nokazameapHole U
Jnozapughmuueckue nepagencmea'

KommnekcHble uncna. Anredpandeckas u
TpUTrOHOMETpHUEcKasi pOPMBI 3arucu
KOMILIEKCHOTO YHCIIA

KoMmnekcHble uncia. Anre6pqueCKa5{ u

TpUTrOHOMETpHUECcKasi POPMBI 3arucu
KOMIIJIEKCHOTO YHUCIIa

75

Apudmerrueckue ornepauu ¢
KOMIIJIEKCHBIMHU YU CJIaMU

76

77

Apudmerrueckue ornepaum ¢
KOMIIJIEKCHBIMHU YU CJIaMU

N300pakeHre KOMITJIEKCHBIX YHCET Ha
KOOPAMHATHOW INIOCKOCTH




I/I306pa)KeHI/IC KOMIIJICKCHBIX YHUCECJI Ha

8 KOOPJAMHATHOW INIOCKOCTH

79 ®opmyna Myaspa. Kopuu n-oii ctenenu
13 KOMIUJIEKCHOTO YHUCIIa

20 ®opmyna Myaspa. KopHu n-oii crenesnu
13 KOMIIJIEKCHOTO YHUCIIa
[IprMmeHeHrne KOMIUIEKCHBIX YHCEI JUIS

81 pemeHust GU3MYECKUX ¥ TeOMETPHUIECKUX
3a1a4

20 Koumponvnasa paboma Ne5
""Komnnekcnule yucna"

83 HatypanbHble u Lienble uncia

84 HarypainbHble u niensle yucia

85 [IpumeHeHne NpU3HAKOB AETUMOCTH
LETIBIX YUCE

26 [IpumeHeHne NpU3HAKOB AETUMOCTH
LEJbIX YUCEl

g7 [IpuMeHeHne NpU3HAKOB AETUMOCTH
uensix yucen: HOJl u HOK

28 [IpumeHeHne MpU3HAKOB AETUMOCTH
nensix yucen: HOJl u HOK

%9 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEJI: OCTATKH 110 MOZYJIIO

90 [IpuMeHeHne NpU3HAKOB AEIUMOCTH
LIEJIBIX YUCEJI: OCTATKH 110 MOIYJIIO
[IpumeHeHue MpU3HAKOB AETUMOCTH

91 LIEJIBIX YKCceN: anroput™ EBkinuaa mis

pelICHU 3a1a4 B LCJIbIX YHUCJIaX




92

93

Koumponvnasa paooma Ne6 "Teopusn
uenvix uucen'

CucreMa 1 COBOKYITHOCTb YPaBHEHUM.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

94

Cucrema 1 COBOKYITHOCTh ypaBHEHUI.
PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI-
CIIeICTBUSA

95

96

97

98

OCHOBHBIE METO/BI PELIEHUSI CUCTEM U
COBOKYITHOCTEW palMOHAIbHBIX
YpaBHEHUU

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEW MppalOHAIBHBIX
YpaBHEHUU

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH IOKa3aTEIbHbIX
ypaBHEHUH

OCHOBHBIE METO/BI PELIEHUSI CUCTEM U
COBOKYITHOCTEH IOKa3aTEIbHbIX
ypaBHEHUH

99

OcHOBHBIE METOJbI pCHICHUSA CUCTEM U
COBOKYITHOCTEH JIorapu(MUUECKUX
YpaBHEHUI

100

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(MUUECKUX
YpaBHEHUU

101

HpI/IMeHeHI/Ie CHUCTCM K PCUICHHUIO
MAaTCMAaTHYCCKUX 3aJa4 M 3aJa4 U3




102

103

104

105

pa3IMYHbIX 00JaCTel HayKH U pealibHOI
YKU3HHU, UHTEPIIPETAIUS TTOJTYYSHHBIX
pE3yJIbTaTOB

[IpumeHeHne CUCTEM K PELICHUIO
MaTeMaTHYeCKUX 3aa4 U 3a7a4 u3
pa3IUUYHBIX 00J1IacTel HAYKH U peaIbHON
YKU3HH, UHTEPIIPETAIUS TTOJTYYSHHBIX
pe3yJIbTaTOB

[IpuMmeHeHne HEPaBEHCTB K PEIICHUIO
MaTeMaTHUYeCKUX 3a7a4 U 3a7a4 u3
pa3nUYHBIX 00JaCTe HayKH U peallbHOMN
YKU3HHU, UHTEPIIPETAIUS TTOTYYCHHBIX
pe3yJIbTaToB

Konmponvunaa paboma Ne7 ""Cucmemot
PAYUOHATILHBIX, UPPAUUOHATILHBIX
ROKA3aMenbHbIX U 102apUPhMuiecKux
ypasnenui"’

ParmonanbHble ypaBHEHHUS C
napameTpamu

106

PanmonansHble HEpaBEHCTBA C
rapaMeTpamu

107

108

PanmoHanbHBIE CHCTEMEI C ImapaMeTpaMu

HppannoHaiibHble ypaBHEHUA,
HEpPABEHCTBA C MapaMeTpaMu

109

HppanmoHanbHbIe CUCTEMBI C
napaMeTpamMu

110

IlokasaTenbHbIe YpaBHEHUS, HEPABEHCTBA
C IIapaMeTpaMu




111

112

IlokazaTenbHBIE CHCTEMEI C napamMmeTpaMmu

Jlorapudmuueckue ypaBHEHUS,
HEepaBEHCTBA C [TapaMeTpaMu

113

114

115

Jlorapudmuaeckne CUCTEMBI C
napameTpamu

Tpuronomerpuyeckue ypaBHEHHUS C
napameTpamu

TpuroHnomeTpruyeckue HEpaBEHCTBA C
napameTpamu

116

117

118

119

120

TpUroHomMeTpuIeCcKue CUCTEMBI €
rapameTpamMmu

[Toctpoenue u uccieaoBaHue
MAaTeMaTUYECKUX MOJEIEN PEabHbBIX
CUTYalLlU| C MOMOILBIO YPAaBHEHUH C
rapaMeTpamu

ITocTpoenue u uccienoBanue
MaTeMaTHYeCKUX MOJIEeN peanbHbIX
CUTYalUH C IIOMOILBIO CUCTEM
ypaBHEHUH C apaMeTpaMu

ITocTpoenue u uccienoBanue
MaTeMaTHYECKUX MOJIEel pealbHbIX
CUTYalUH C IIOMOILBIO CUCTEM
ypaBHEHUH C MapaMeTpaMu

Konumponvnas paboma Ne8 '"3aoauu c
napamempamu'

121

[ToBTOpeHME, 0000MIIECHNE,
cuctemaTusanus 3HaHuil: "YpaBHeHus"




122

123

[ToBTOpeHME, 0000MIIEHNE,
cucTeMarusanus 3HaHui: "YpaBHeHus"
[ToBTOpeHME, 0000MIIEHNE,
cucTeMaTu3alus 3HaHuil: "YpaBHEHHUS.
Cucrembl ypaBHEeHHI"

124

[ToBTOpenue, 06001IEHNE,
cuctemaTtu3aius 3Hanuii: "HepaBencrpa"

125

126

[ToBTOpeHue, 06001IEeHNE,
cucteMaTtu3aius 3Hanuii: "HepaBencrpa"
[ToBTOpeHME, 0000MIIECHNE,
cucrtemaTusanus 3Hanuii: "HepaBencrsa"

127

[ToBTOpeHme, 06001EeHNE,
cuctemaTtuzanus 3Hanuii: "I[IponsBoaHas
u e€ npumMeHeHue"

128

129

130

131

[ToBTOpenue, o600IIEHNE,
cuctematuzanus 3Hanuii: "[IponsBoaHas
u e€ npumMeHeHue"

[ToBTOpenue, 06001IeHNE,
cucremarusanus 3Hanuii: "[Ipon3BoaHast
u e€ npumeHenue"

[ToBTOpeHue, 060061IeHNE,
cucteMmaru3anus 3HaHuii: "MHTEerpan u
€ro npuMeHeHue"

[ToBTOpenue, o6o0mEH e,
cucTeMaTu3anus 3HaHui: "OyHkuun"

132

[ToBTOpenue, o600mIEeHNE,
cucrtemaTtusanus 3Hanuil: "OyHkuun"




[ToBTOpeHME, 0000MIIEHNE,

133 . 1
cucreMaTtu3aius 3Hanuii: "OyHkuun"
134 HTorosasi KOHTpPoOJILHAsI padoTa 1 1
135 Hrorosasi koHTpoOJIbHAsI paboTa 1 1
136 [ToBTOpEHME, 0606H_ICHI:IC, |
CUCTEeMaTH3alusl 3HAaHUH
OBILIEE KOJIMYECTBO YACOB I1O0 136 10

[TPOT'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU MIPOI'PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeHero 001ero odopa3oBanusi
pe3yjabTara
1 Yucna v BBIYUCICHUS
11 OnepupoBaTh MOHATUSIMHU: PALMOHATBHOE W JEHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAs! U JECATUYHAs APOOb, IPOLIEHTHI
12 BemonHATe  apudMeTHYEeCKHEe Omepaldd ¢ PAlHOHATBHBIMH |
' JIEHCTBUTEIIbHBIMU YUCIIAMH
13 Bomonusate  npuOMMOKEHHBIE — BBIYMCIICHHUS, HUCIONB3YS  IpaBHIIA
' OKpYTJIEHUSs, AeNIaTh MPUKUIKY U OLEHKY Pe3yJIbTaTa BHIYUCICHUI
OrnepupoBaTh MOHATHSIMU: CTENEHb C LIETBIM MOKa3aTeIeM, CTaHAapTHAS
14 dbopma 3amucu JeHCTBUTEIHLHOTO YMCIIA, KOPEHb HATYpPaJIbHOM CTEIEHU;
’ HCIOJIE30BATh MOJIXOAIIYI0 (hOpPMY 3aITUCH JIEHCTBUTENBHBIX YUCEI s
pElIeHUs] TPAaKTUYECKUX 3a]1a4 U MPEICTABIECHUS JaHHBIX
OrnepupoBaTh MOHSTHSIMHU: CHHYC, KOCHHYC M TaHTE€HC TPOU3BOJIHLHOTO
1.5 yria; HWCIOJIb30BaTh 3allUCh MPOU3BOJIBHOIO YIJla 4epe3 oOpaTHbIe
TPUTOHOMETPUYECKHE (DYHKITMI
2 YpaBHEHUS U HEPABEHCTBA
OnepupoBaTh NOHATUSMU: TOXAECTBO, YpPaBHEHUE, HEPABEHCTBO, LIETIOE,
2.1 palMoHaIbHOE, MPPALMOHATIEHOE YpaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHUE
29 BeimonasaTe  TIpeoOpazoBaHMUs TPUTOHOMETPUYECKHX BBIPAKEHUU W
' pemaTh TPUTOHOMETPUUYECKHUE YPABHEHUS
BeImonHATE TpeoOpa3oBaHus MENbIX, PAIIMOHAIBHBIX H HPPAIIMOHATBHBIX
2.3 BBIPQKEHU MW pemaTh OCHOBHBIE THIBI IEIbIX, PAlUOHAIBHBIX U
MPpAIMOHATILHBIX YPAaBHEHUW U HEPABEHCTB
24 [IpuMeHATh ypaBHEHHMS W HEPABEHCTBA ISl PEIICHUS MATEeMAaTHYECKUX
' 3a]1a4 U 33]1a4 U3 Pa3TUYHbBIX 00JaCTei HAyKU U pealbHOMN KU3HH
MopenupoBaTh peanbHBbIE CHTYallUd Ha S3BIKE anreOphl, COCTaBIATH
2.5 BBIPKEHMSI, YPABHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJ]a4M, UCCIEA0BATh
MOCTPOCHHBIE MOJEIU C HCIIOIH30BAHUEM arapara anreopsl
3 dyHKIMU U TpaduKu




OnepupoBaTh MOHATUSAMH: (YHKIHS, CIOCOOBI 3akaHus (DYHKIUH,

3.1 o0nacTb oOmpenereHuss U MHOXECTBO 3HaueHuM GyHKUuH, Tpaduk
(GyHKIMH, B3aUMHO 00paTHbIC PYHKITUN
39 OnepupoBaTh MOHATUSAMH: YETHOCTh M HEYETHOCTh (DYHKIMM, HYIH
' (byHKINHU, TPOMEXYTKH 3HAKOMIOCTOSTHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN A1 pEIICHUST ypaBHEHHUI
3.4 Crpoutb W uuTarh Tpaduku JIUHEHHONW (YHKIUH, KBaIpaTUYHOM
’ GbyHKIMY, cTeneHHON (QYHKIIUU C LIEIbIM MToKa3aTesieM
Hcnonk3oBare rpaduku GyHKIMA A7 UCCICIOBAHHS TIPOIECCOB U
35 3aBUCUMOCTEN IPU pEUIEHUM 3a7ad U3 APYTrUX YYEOHBIX NPEIMETOB U
’ peaibHOM  JKM3HM, BbIpaXaTb (opMynamMH 3aBUCUMOCTH  MEXITY
BEJIMYMHAMU
4 Hauana maremaTtuyeckoro aHammsa
41 OnepupoBaTh MOHATHSIMHU: IIOCIEAOBATEIBLHOCTh, apupMeTHYecKas Hu
' reoMeTpUYecKas Iporpeccuu
OnepupoBaTh TOHATHSAMH: OECKOHEYHO YOBIBAaroIasi reoMeTpuYecKast
4.2 mporpeccusi, cymMmMa OECKOHEYHO  YOBIBAIOIICH  T€OMETPUUYCCKOM
IIPOrpeccuu
43 3anaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CLIOCOOaMU
44 Hcronbs30BaTh CBOMCTBA IOCIEAOBATENBHOCTEM W NPOIPECCHU I
’ pELIeHUs pealibHbIX 3aa4 MPUKIIAJHOTO XapaKTepa
5 MHoOXecTBa 1 JIOTHKA
5.1 OnepupoBaTh MOHATUAMHU: MHOXKECTBO, OIIEPALIUU HAJl MHOKECTBAMHU
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN amnmapaT /s OMNHCAHUA
5.2 peasIbHBIX MPOLIECCOB U SIBJICHUM, PU PEIICHNH 3a/1a4 U3 APYTUX y4EOHbIX
IIPEIMETOB
53 OnepupoBaTb  NOHATHAMM:  OINpPEAEICHUE, TEOPEMA,  CIEACTBHUE,
JI0Ka3aTeJIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTaThl 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 0opa3oBaHusA
pe3yJbTara
1 Yucna u BBIYUCTIECHUS
OnepupoBaTh MOHATHSMM: HATypalbHOE, LEJIO€ YHUCIIO; HCIIOJIb30BATh
1.1 IIPU3HAKN JI€JIMMOCTH LENbIX YMCEJ, PA3JIOKEHHE YhciIa Ha IPOCThIE
MHO>KUTENH [Tl pEIIeHUs 3a1a4
1.2 OrnepupoBaTh NOHITHEM: CTENIEHB C PALIMOHATIBHBIM OKa3aTeleM




1.3

OnepupoBaTh MOHATUAMHE: JIOTAPU(PM YUCIIA, TECITUYHBIC U HATYpaJIbHbIC
JorapudMbl

2.1

YpaBHEHMS U HEPABEHCTBA
[TpuMeHsATH CBOMCTBa CTENEHM [UlId IpeoOpa3oBaHUs BbIPAXKEHUH,

ONCpHUpOBaATh IOHATUAMMU: IIOKA3aTCIbHOC YPABHCHUC MW HEPABCHCTBO,
p€miaTb OCHOBHBIC THUIIBI ITIOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ U HCPaBCHCTB

22

BeimonHATe mpeoOpa3oBaHusl BBIPAKECHUH, COJACPKALINX JIOTapU(pMBL;
ONEepUPOBATH MOHATUSAMU: JIOTApU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI JOrapU(PMUUECKUX YPaBHEHHUM U HEPABEHCTB

23

24

2.5

Haxonuts penieHust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB

OHepI/IpOBaTL MMOHATHSIMH: CHCTEMA JIMHEHHBIX ypaBHCHI/Iﬁ u eé PCUICHUC,
HUCIIOJIB30BAaTh CUCTEMY JIMHEMHBIX ypaBHeHI/Iﬁ JJIA PCUICHUA
MMPAaKTUYCCKUX 3a1aq

Haxomute  pemieHMss  NOpPOCTEHIIMX  CHCTEM W COBOKYIHOCTEH
palOHaIbHBIX YPABHEHUN U HEPABEHCTB

2.6

3.1

MonenupoBaTh peajbHBIC CHUTyallUd Ha S3BIKE alreOpbl, COCTABISATH
BBIPAXKEHHUSI, YPABHEHHUSI, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHUIO 3aJayH,
MCCIIEIOBATh TIOCTPOCHHBIE MOJIEIIH C UCTIOIH30BAHMEM aIapara ajareOpsl

OyHkuuu u rpaguku
OnepupoBaTb NOHATUSIMU: NEpUOANYECKAs (QYHKLIMS, HPOMEKYTKU
MOHOTOHHOCTH (D)YHKIIMH, TOUKH IKCTpeMyMa (pyHKIMH, HauOosbllee U

HalMEHblIIee 3HaueHUs! (QYHKIIMM Ha MPOMEXKYTKE; UCIOJIb30BaTh UX VIS
uccienoBaHus QyHKIMH, 3aJaHHOM rpaduKoM

3.2

OnepupoBaTh NOHATHAMU: IpaUKH MOKA3aTEIbHON, TOTapUPMUUECKON U
TPUTOHOMETPUUECKUX (PYHKLIMH; u300paxarb UX Ha KOOPAMHATHOU
IUIOCKOCTH Y UCIIOJIb30BATh I PEILIEHUS] yPaBHEHUI U HEPABEHCTB

33

34

N300paxarb Ha KOOPAMHATHOM IUIOCKOCTH TpaQUKd JUHEHHBIX
YpaBHEHHUH W UCIHOJB30BaTh HMX U PEIICHUS CUCTEMBbl JIMHEWHBIX
ypaBHEHUU

Hcnonb3oBate Tpapuku (QYHKIUH JUIsI HMCCIENOBAaHUS NPOLECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHBIX IUCHUIUINH

Hauama MaTeMaTH4eCKOro aHajan3a

4.1

4.2

4.3

OnepupoBaTh TOHATUSIMH: HEMpPEphIBHAS  (PYHKIUSA, TPOU3BOIHAS
(GYHKIIMM, WMCHOJB30BaTh TEOMETPUUYECKUA ¢ (U3HUYECKHH  CMBICI
MPOU3BOAHON JIJTA PELICHUS 3a/1a4

HaxomuTh  TpOM3BOJHBIE  DJIEMEHTApHBIX  (YHKIHH,  BBIYUCIATH
MIPOU3BOIHBIC CYMMBI, IIPOU3BEICHHUS, YACTHOTO (DYHKITUI

Hcnonp30BaTh  TPOM3BOAHYIO JUIsi  HCCIeAoBaHWS  (DYHKIMKM  Ha

MOHOTOHHOCTb U 9KCTPEMYMBI, IPUMEHATH PE3yJbTaThl HCCIEIOBAHUSA K
MOCTPOCHHIO TPa(hUKOB




Hcmonbs30BaTh MPOU3BOAHYIO I HAXOXKIACHUS HAWITYYIICTO PCIICHUSA B

44 MPUKJIAIHBIX, B TOM YHCJIE COI[HAIIbHO-DKOHOMUYECKHX, 3a7auax

45 OnepupoBaTh MOHATUSMH: MEPBOOOpa3Has ¥ HWHTETpal, IOHUMATh
’ reOMETPUYECKUI 1 (PU3MUYECKHI CMBICIT HHTETpajia

46 Haxomute mnepBooOpa3Hble 3JIEMEHTapHbIX (QYHKIUN, BBIYUCIATH
' uHTerpai mo ¢popmyne Herorona — JleliOnura

47 Pemate npukiagHbie 3a1a41, B TOM YHCIIE COIMATBHO-DKOHOMUYECKOTO U

(1)I/I3I/I‘ICCKOFO XapaxkTepa, Cpe€aCTBaM MaTEMaTUYECKOI'O aHaIn3a




HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJTACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUS

Koxa
1 Hucna u BIYUCICHUS
Panmonanbuple  umcna. OOBIKHOBEHHbIE M JE€CATHYHBIE ApoOHM, MPOLIEHTH,
OeCKOHEuHble  MepUOoJMuYecKue  apobu.  Apudmernyeckue  omnepauuud  C
1.1 | palMOHaJBHBIMU YHCIIaMH, NIPeoOpa30BaHUs YMCIOBBIX BbIpakeHHH. [Ipumenenue
nIpo0ell U MPOLIEHTOB JUIsl pelIeHUs NPUKIAJHBIX 33734 U3 Pa3JIM4HbIX OTpaciei
3HaHUH U PEaJbHOM KU3HU
JlelicTBUTeNnbHBIE  YKMchaa.  PanuMoHanpHBlE W HMppalMOHAlbHbIE  YHCIA.
1.2 Apudmernyeckue omnepauuud ¢ JeHCTBUTENbHBIMU uuciamu. [IpuOnmxénnble
BBIUMCIICHUS], [TPaBUIIA OKPYTJICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYUCIICHUH
Crenenp ¢ mensiM mokaszareneM. CranmaptHas ¢Gopma 3amuch JIeHCTBHTEIBHOTO
1.3 | ugucna. Mcnonbs3zoBanue noaxoasiieid GopMbl 3allucu ACUCTBUTEIbHBIX YUCEN JUIS
pelIeHNs TPAKTUYECKUX 3a7ad ¥ IIPECTABICHUS JaHHBIX
14 Apudmernueckuili KOpeHb HaTypaibHOU cTeneHH. [leficTBus ¢ apupMeTHUeCKUMHU
' KOPHSIMHU HAaTypajIbHON CTEIEHU
15 CuHyC, KOCMHYC W TAaHIEHC YHCJIOBOIO apryMeHTa. ApKCHHYC, AapKKOCHHYC,
' apKTaHI€HC YMCIOBOIO apryMeHTa
2 YpaBHEHHUsI U HEpABEHCTBA
2.1 ToxecTBa U TOXKJIECTBEHHbIE TPe0Opa30BaHUs
59 ITpeoOpa3oBanue TPUTOHOMETPUUECKHUX BBIPAKEHUM. OcHoBHbIE
' TPUTOHOMETpHUECKUE (POPMYIIbI
)3 VYpaBHeHHe, KOpeHb ypaBHeHHUs. HepaBeHCTBO, pelleHune HepaBeHCTBAa. MeTon
HUHTEPBAJIOB
2.4  Pemenue 1enbix U APOOHO-PALMOHATBHBIX YPABHEHUH U HEPABEHCTB
2.5 Pemrenne nppaiimoHanbHBIX YpaBHEHUH U HEPAaBEHCTB
2.6 | Pemenue TpUroHOMETPUUECKUX YPABHEHUM
57 [IpumeneHne ypaBHEHHI 1 HEPABEHCTB K PEILIEHUIO0 MaTeMaTHYECKHX 3a/1a4 U 3a/1a4
' U3 PA3JIMYHBIX 00JIaCTe! HAYKU U peaslbHON KU3HU
3 OyHKIMH U TpaduKH
31 Oynkius, cnocoObl 3amanus QyHkiuu. I'paduk ¢yHkumu. BzaumHO oOpaTHBIE
' GyHKIUH
10 O6mactp ompeneneHUss M MHOXECTBO 3HavueHW Qynknuu. Hymm dyskmmm.

[IpoMexyTkH 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKUINU




33 Crenennast QyHKIUS ¢ HATYpaJIbHBIM U IIeTIbIM MOKa3zareneM. EE cBoiicTBa u rpaduxk.
' CgoiicTBa 1 rpadK KOPHSI 1-0¥ CTETICHU
34 TpuroHnomeTpuyeckass OKpyKHOCTb, OMPEIEICHHE TPUTOHOMETPUYCCKUX (PYHKIIHIA
' YHCIIOBOTO apryMeHTa
4 Havana maremaTnueckoro anaiansa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHMsI IOCIEAOBaTeNbHOCTEH. MOHOTOHHBIE
' [OCJIEI0BATELHOCTH
Apudmernueckas UM TeoOMeTpUYecKas Mporpeccu. beckoHeuHO yObIBaroas
4p | TEOMETpHYECKas MPOrpECCHs. Cymma OecKOHEYHO YOBIBAIOLICH TE€OMETPUYECKOM
' nporpeccuu. Dopmysa CI0XHBIX HPOLEHTOB. lcrosib30BaHHME NPOrpeccuu JUis
pellIeHns peabHbIX 3aJa4 IPUKIAJHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
MHuoxecTBO, omepanuu Haj MHoKecTBamu. Jluarpammer Ditnepa — Benna.
5.1 [IpumeHeHne TEOPETUKO-MHOXKECTBEHHOI'O ammapara JJii ONHUCaHUs pealbHbIX
MIPOLIECCOB U ABJICHUH, PU PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BBIYUCTICHUS
1.1 Harypanbnble u nensie yncna. [Ipu3Haku Je1MMOCTH HETbIX YUCEI
1.2 Crenens ¢ pallioHATBHBIM MOKa3aTeraeM. CBOWCTBA CTEIICHU
1.3 Jlorapudm yucna. JlecaTuynbie U HaTypajabHbIC JOTapU(HMBI
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 [Ipeobpa3oBaHue BbIpaxXeHU, CoAepKAIIUX TOTapUPMBbI
59 [IpeoOpa3oBaHue BbIpaXeHH, COIEPKALIUX CTENIEHH C PallMOHATbHBIM
' MoKa3areyeM
2.3 [IpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [TokazaTenbHbIE ypaBHEHUSI U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA
’6 Cucrembl JMHEHHBIX ypaBHeHHWI. PelieHne NpUKIAIHBIX 3a/ady C I[OMOIIbIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucTtembl ¥ COBOKYITHOCTH PallMOHATBHBIX YPAaBHEHUH 1 HEPABEHCTB
)8 [IpuMeHeHne ypaBHEHHUW, CHUCTEM M HEPABEHCTB K PEIICHHI0 MaTeMaTHUYECKHX
' 3a7a4 ¥ 3a/1a4 U3 Pa3IMUHbIX 00JIacTeil HAyKH U peabHON )KU3HU
3 OyHKIUU U Tpaduku




Oynkius. [lepuoanyeckne (yHkiuu. [TpomMeXyTkKM MOHOTOHHOCTH (DYHKITHH.

3.1 Makcumymbl U1 MUHUMYMBl (GyHKUIUHM. HamOosblliee W HaWMEHbIIEe 3HAYEHUE
(GYHKIIMN Ha IPOMEKYTKE

3.2 Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduku

3.3 [TokazarenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH

34 Hcnonp3oBanue rpadukoB GyHKIHMHA A1 pelieHus] ypaBHEHUN 1 JIMHEHHBIX CHCTEM
Ucnons3oBanue rpadukoB (yHKUMHA Ui HCCIEOBAaHUS  MPOLECCOB U

3.5 3aBUCHMOCTEH, KOTOpblE€ BO3HHUKAIOT MPHU PELICHUH 3a/1ad U3 JPYIHuX y4eOHBIX
IIPEAMETOB U PEaIbHOMN )KU3HU

4 Hauana marematnueckoro anaiansa

4.1 HenpepwiBable GyHKIIMU. MeToI HHTEPBAJIOB JIJIsl PEIICHHS] HEPABEHCTB

4.2 [IpousBonnas ¢pynkiuu. ['eomerpuueckuii U GU3NYECKUN CMBICI IPOU3BOIHOM

43 [TpousBoaHbIe 31eMEHTapHBIX (GYHKIUH. DOpMyIbl HAXOXKIEHHS MPOU3BOIHON

' CYMMBI, IPOU3BEACHUSI U YACTHOTO (PYHKIIHI

[IpumeHeHne NPOM3BOAHONW K HCCIEIOBAHUIO (PYHKIHMI HAa MOHOTOHHOCTH H

4.4 skcTpeMyMbl. Haxoxaenrne HanOobIIero 1 HauMeHbIIero 3Ha4eHus (PyHKIUU Ha
OTpe3Ke
[IpuMeHeHne npoU3BOAHON JJI HAXOXKIACHUS HAMTYYILEro PEIICHUs] B IPUKIAIHbIX

4.5 3ajlayax, AN ONpeAeNieHUus: CKOPOCTH TMpoliecca, 3aJaHHOro (opMynod wiu
rpaduKom

4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX

47 WuTerpain, ero reomeTpuueckuii 1 pu3ndeckuii cMbIcil. Berunciaenue uarerpana no

dbopmyne HetoTona — JleitOuuiia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIETO OBPA3ZOBAHUSI

Kon
NpoBepsieMoro
TpeOoBaHMS

IIpoBepsiemble TPeOOBaAHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

BnageHne MeromamMm JOKa3aTeNbCTB, AITOPUTMaMHU pELICHUS 3a1ad;
yMmeHue (GopMyIHpOBaTh U OMNEPUPOBATh IOHATUAMHU: ONPEACICHHUE,
aKcuoma, TeOpeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
pPaBHOCHIIbHBIE (POPMYIIUPOBKH; IPUMEHSTH UX; YMEHUE (POPMYIUPOBATH
0o0paTHOE W HPOTUBOIOJIOKHOE YTBEPXKJIEHHUE, NMPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATH METOJ MaTEeMaTU4YECKOM WHIYKLHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE PpACCYKACHHMsS IIPpU PpEUICHUM 3a1ad,
OLICHUBATh  JIOTUYECKYIO  IPABUIBHOCTb  PACCYXACHUM; yMEHHE
OIEpUPOBATh MOHATHSMH: MHOYKECTBO, IOAMHOXECTBO, OIEpPALMU Haj
MHOXECTBAMHU; yMEHUE MCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
armapar JJIs OIMCaHUs PEAIbHBIX IIPOLIECCOB U SBJICHUN U IIPU PEILIECHUH
3aja4, B TOM 4HCI€ M3 JAPYyruX Y4eOHBIX MPEIMETOB; YMEHHE
OINepUpOBATh MOHATHAMMU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh U OIMUCHIBaTh TIpadbl pa3IMuHbIMU

CHOCO6aMI/I; HCIIOJIb30BATh rpachI ITpU pCUHICHUU 3aaa4

YMeHue onepupoBaTh MOHATHUSMU: HAaTypalbHOE YHCIIO, 1[EJ0€ YHCIIO,
CTETICHb C IIEJIBIM IOKa3aTelieM, KOPSHb HATypaJIbHON CTENICHH, CTCIICHb
C palMOHANBbHBIM  TOKa3aTeleM, CTeNneHb C JAeHCTBUTEIbHBIM
mokaszarejeM, JiorapumM dYHclia, CHHYC, KOCHHYC U TaHTEHC
MPOM3BOJIBHOTO YHUCIIA, OCTATOK IO MOJYJI0, palHOHAIbHOE YHCIIO,
HppaloOHAIbHOE  YHCIO, MHOXECTBAa  HATypalbHBIX,  IEJBIX,
paloHaTbHBIX, JEHCTBUTENBHBIX YHCET; YMEHHE HCIOJIb30BaTh
IMpU3HAKHU JOCIMMOCTH, HauMEHbIITNN O6HII/II\/'I JCIINTECIIb 1 HAMMCHBIICC
ol1miee KkpaTHOE, alropuT™ EBKiIHIIA PU pelieHry 3a/1a4; 3HAKOMCTBO C
PpasiInuYHbIMU IIO3UITUOHHBIMHU cucreMamMm CUUCIICHUA, YMCHHC
BBHITIOJHATH BBIUMCIICHHE 3HAUYEHUN U MPeoOpa3oBaHUsl BBIPAKEHUU CO
CTENeHsAMH M Jorapudmamu, npeodpa3oBaHUs JAPOOHO-pAIMOHATBHBIX
BI:Ipa)KeHHfI; YMCHHC OIICPHUPOBATH MNOHATUAMHU: TOCICAOBATCIIBHOCTD,

apudMeTHIecKas MPOTPeCcCusi, TeOMETPHYIECKas TPOTrpeccus, 0ECKOHETHO




yObIBarolas ~ reoMeTpUuYecKass  Iporpeccus; yMEHHE  3a]aBaThb
MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C TIOMOIIBI0 PEKYPPEHTHBIX POPMYIL;
YMEHHUE ONEepUPOBaTh HMOHATHUSAMM: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMILJICKCHBIE YHCIIa, MOAYJb M apryMEHT KOMIUIEKCHOTO 4ucia, (popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPUrOHOMETpHUecKas U
anreOpanyeckas); yMeTb INPOU3BOAMTH apU(METHUECKUE IEHCTBUS C
KOMIUIEKCHBIMU ~ YHMCJIAMH; TNPUBOJUTH IPUMEPHl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEPUPOBATH MOHATHAMH: MaTpuua 2x2 m 3x3,

OonpeaAcCINTECIIb MAaTPHUIIbI, FCOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIINTEIIA

YMeHHEe OonepupoBarTh MOHATHAMU: palUOHAIbHBIC, UPPALMOHAIBHEIE,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(mMuueckue, TPUTOHOMETPHUUECKHE
YPaBHEHHsS W HEPABEHCTBA, HUX CUCTEMBI; YMEHHUE OIEPUpPOBATh
MOHSTUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPE0Opa3oBaHuE, YpaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE peulaTb ypaBHEHMUS,
HEPAaBEHCTBA M CHUCTEMbBI C IOMOILBIO PA3JIMYHBIX IPUEMOB; peEIIATh
YPAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IapaMeTpPOM; IPUMEHSITh
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI Il PEIICHHUS MAaTEeMaTHYECKUX

3a]a4 U 3a]]a4 U3 pa3IudHbIX 00JacTeil HayKu U pealbHOM KU3HU

YMeHue omnepupoBath MOHATUSAMHU: (yHKUHUSA, YETHOCTh (YHKIUH,
HNEPUOJIMYHOCTh (YHKIIMU, OrPaHMYEHHOCTh (DYHKIIMM, MOHOTOHHOCTb
GyHKIMH, dKCTpeMyM (DyHKIMHU, HAauOOJIbIlIee ¥ HaMMEHbIIIee 3HAUCHUs
(GyHKLINU Ha IPOMEXKYTKE, HENpepbIBHAS (YHKIIMS, aCUMIITOTHI rpaduka
(GyHKIMY, 1IepBasi U BTOpasi MpoU3BoHAs (QYHKIUU, TE€OMETPUUECKUNA U
¢u3nyeckuif CMBICI TPOM3BOJHOW, IepBooOpa3Has, ONpeneIEHHbINR
MHTETpall; YMEHHE HAXOAUTh aCUMITOTHI rpaduka (QyHKIHHU;, YMEHHE
BBIUNCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIO3UIIMN (PYHKIMM, HAaXOJUTh YpaBHEHHE KacaTelbHOW K rpaduxy
(GyHKLIMY; YMEHHE HaXOAUTh NPOU3BOAHBIC AJIEMEHTAPHBIX (DYHKIIMIA;
YMEHHME HCIIONb30BaTh IMPOU3BOAHYIO JIA HCCIeNoBaHUS (YHKIUH,
HaXOJUTh HauWOOJbIINE W HAMMEHBIIWE 3HaueHUs (DYHKIUI; CTPOUTH
rpauKu MHOTOYJIEHOB C HCIIOJIb30BAHHEM arrapaTa MaTeMaTHu4ecKoro
aHaINM3a; NPUMEHATh NPOU3BOJHYIO MJI HAXOXKIEHUS HaWIy4IlEero
pellleHus] B NPUKIAJHBIX, B TOM YHCIE COLUAIBHO-D)KOHOMUYECKUX H

bu3nUYeCcKUX 3a7a4ax; HAXOAUTh TUIOMIAN U 00BEMBI PUTYP C TTOMOIIBIO




HHTErpaina; MpuBOAUTh HNPUMEPbI MATEMATHYCCKOTO MOACIHMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMS, KOMOO3UIMS (GYHKIMHA, JTUHEHHas (QYHKIHS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKLM, CTENIeHHast byHKIUA,
TpPUTOHOMETpHUYEeCKHe (YHKIMH, OOpaTHbIE TPUTOHOMETPHUYECKHE
byHKUIMU, TMOKaszaTenbHas H Jorapupmuueckas (yHKIHH; yMEHUE
CTpOUTHh TpaduKy HM3Y4eHHBIX (DYHKUIMH, BBIIOIHATH MpeoOpa3oBaHUS
rpaduKoB PYHKUIUH, UCTIOIB30BATh IPpaUKH IS U3yUCHUS MTPOIIECCOB U
3aBUCHMOCTEH, NIPU PEUICHUH 3a/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB U
3a71a4 U3 peaIbHOM JKM3HU; BBIPAXKaTh (POPMylIaMU 3aBUCUMOCTH MEXITY
BEJINYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduku pyHKIMH IS peleHUs
yYpaBHEHHIA, HEpPaBEHCTB M 3aJad C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOH IIOCKOCTH MHOXECTBA PEICHUH YpaBHEHHI, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3a7aud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, J0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapOB U
YCIIyT, HAJIOTH, 33J1a4u U3 00JIaCTH YNPaBICHUS JIUYHBIMU U CEMEWHBIMU
(¢uHaHCAMM); COCTABIATH BBIPAXKEHUS, YPAaBHEHMs, HEpaBEHCTBA M HUX
CHUCTEMBI IO YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPELICHUE H
OLIEHUBATh MPaBIONONO00HOCTh pE3yIbTaTOB; YMEHHE MOJAEIHPOBATH
peaNbHBIE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBIATH BBIPAKCHMS,
YpaBHEHUs, HEPABEHCTBA W MX CHUCTEMBbl II0 YCJIOBHUIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJENHM C HCIOIb30BAaHUEM alIapara

anreOpbl, UHTEPIPETUPOBATH MTOJyYSHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHSAMU: CpelHee apuPMeTHIecKoe, MeuaHa,
HauOoJIbIlIee ¥ HAUMEHbBIIIee 3HAYCHUS, pa3Max, TUCTIEPCHUsl, CTAaHJapPTHOE
OTKJIOHCHHE YMCIIOBOTO HabOpa; yMEHHE M3BIIEKaTh, HHTEPIIPETUPOBATH
uH(pOpMAaIIHIO, TPEJCTABICHHYIO B TAOMUIAX, HA JUarpaMmax, rpagukax,
OTpaXkarolllyt0 CBOMCTBA pEAIbHBIX MPOIECCOB U SIBIICHUI; TPEACTABIATh
uH(pOpMALIMI0O C TIOMOIIbIO Ta0NHMII ¥ JAWAarpaMM; HCCIIEIOBATh
CTaTUCTHYCCKHE OJaHHBIC, B TOM YHCJIC C HpI/IMeHeHI/IeM rpa(bmlecmdx
METOJIOB U DJIEKTPOHHBIX CPEJICTB; TpaUUECKH UCCIIEIOBATh COBMECTHBIE
HaONIOZICHUSI C TIOMOINBIO JHUarpaMM pacCEeMBaHUS W JIMHEHHOU

perpeccuun




YMeHue omnepupoBaTh MOHSATHUSMH: CIYYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIYYaHOTO COOBITUS; YMCHHE BBIYUCIATH
BEPOSITHOCTh C HCIIOJIB30BAaHHEM TpapUUEeCKUX METOJOB; MPUMEHSTH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOITHON
BeposTHOCTH, popMyiry bepHymin, komOuHaTOpHBIE (PAKTHI M GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OIEPHUPOBATH
NOHATUSIMH: CIy4aiiHash BeJIMYWHA, pPacIlpelesieHue BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHUJAaHWEe, JHUCIEPCHs M CTAaHAApTHOE OTKIIOHCHHE
CIIy4allHOW BEJNIMYHMHBI, (YHKIMH PACIpeleNieHus] H  IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJbHOTO W HOPMAJIBHOTO pacIpeesieHuil;
YMEHHUE HCIIOJb30BaTh CBOWCTBA M3YYCHHBIX paCHpeACICHHNA s
pelIeHus 3ajad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/IbI BBIOOPOYHBIX HCCIICIOBAHUIN; yYMEHHUE TMPUBOJIUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBINMUX YHCEN B MPHUPOJIHBIX M OONICCTBEHHBIX
SIBJICHHUSIX; YMEHUE ONEPUPOBAThH OHATHSIMH: COUYCTAHHE, TICPECTAHOBKA,
YHCII0 COYCTAHM, YUCIIO TEPEeCTaHOBOK; OWHOM HpIOTOHA; yMmeHWHE
IPUMEHATh KOMOMHATOPHBIC (DAKThI U PACCYKICHHUS IS PEIICHUS 3a]1a4;
OIICHUBATh  BEPOSTHOCTH  PEATBHBIX  COOBITHIA, COCTaBJISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'IyLIeHHHﬁ pe3yibTarT

YMeHue onepupoBaTh IOHATHUAMH: TOYKa, MpsAMas, IUIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHHM yrodi,
JBYIPaHHBIA YroJl, TPEXIPaHHBIA yroj, CKpEIIMBAIOLIMECS IpsAMBbIE,
NapajuIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, Yrojl MEXIY HPSIMOH M IJIOCKOCTBIO, YTOJl MEXKIY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO0 TJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMHU, PACCTOSIHUE MEXKAY IUIOCKOCTSIMHU; YMEHHE UCII0JIb30BaTh IIPU
pellleHnn 3a7ad M3yuyeHHbIe (DaKThl U TEOPEMBbl IUIAHUMETPUH; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPY)KAIOLIETO MHpPA; CTPOMUTH
MaTeMaTHYeCKUe MOJENIM C TOMOIIbI0 T'€OMETPUUYECKUX MOHITHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YUN

10

YMeHue onepupoBaTh MOHATUAMU: IUIOWANb QUTyphl, 00BEM (UrypHI,
MHOTOTPaHHUK, MPaBHJIbHBIII MHOTOTPaHHHUK, CEYEHHE MHOTOTPAHHHUKA,
KyO, mapajenenunen, NmpusMa, NUpaMuaa, (GuUrypa U IMOBEPXHOCTb
BpalllEHNs, LWIMHAP, KOHYC, 1ap, cdepa, miomanb chepsl, IIOmaab
MOBEPXHOCTU THPAMUIBI, MPU3MBI, KOHYCa, LHIUHIApa, 00bEM KyOa,

NPSIMOYTOJIBHOTO Tapajliesenunena, MUpaMuabl, MPU3Mbl, LHUIMHIPA,




KOHYyCa, I1apa, pa3BEPTKAa MOBEPXHOCTU, CEUYCHUsI KOHYCa W IWJIMHAPA,
napajuleJibHblE OCH WM OCHOBAHMIO, CEYEHHE 1Iapa, IUIOCKOCTb,
Kacaromasicss ceppl, IMIMHAPA, KOHYCA; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalICHUs, UX CEYEHHUs, B TOM YHCJIE C TOMOIIBIO 3JIEKTPOHHBIX CPE/CTB;
yYMEHHUE MPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpeAeneHus u3ydaemMbIX (GUTYp, BBIIBUTATh TUIIOTE3bI
0 CBOMCTBax M MPHU3HAKAX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OmpoBepraTh MUX; YMEHUE MPOBOANUTH Kiaccuukamuio Guryp 1mo
Pa3IMYHBIM TIPU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIE IOMOJHHUTEIbHEIC

IMOCTPOCHUA

11

YMeHue onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B IMPOCTPAHCTBE,
MapauIeIbHBIA TIEPEHOC, CHMMETPHSI Ha INIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, MOAO0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHUTEKType; HCIOIb30BATh I'€OMETPUYECKUE OTHOILICHHUS
TIPH PEIICHHUH 33/1a4; HAXOJUTh TCOMETPUICCKUE BETMUNHBI (JJTHHA, YTOJI,
Io0MIaib, 00BEM) MPU PEIIeHUH 33/1a4 U3 APYTUX YUEOHBIX TPEIMETOB U
U3 pCeabHOW JXKWU3HW; YMEHHE BBIYUCISATH T'€OMETPHUSCKUE BEITHUHHBI
(nmuHA, yToJ, MIOoWaAb, O0BEM, IJIOMAAb MOBEPXHOCTH), HCIONB3YS
W3YYCHHBIC (POPMYJIBI U METOJBI, B TOM YHCJIC: IJIONIAh TOBEPXHOCTH
MUpPaMUIbI, TPU3MBI, KOHYCA, HWIMHIPA, TUIOmaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO  TIApAJIICIIENUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, m1apa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (1)I/Il"yp

12

YMeHHe onepupoBaTh NOHATUAMU: NPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CymMMa BEKTOPOB,
NPOM3BEJCHNE BEKTOpAa Ha YHCIIO, pa3JIoKEHHE BEKTopa Mo Oasmucy,
CKaJsIPHOE TIPOM3BEICHHUE, BEKTOPHOE IIPOM3BEACHHE, YIOJl MEKIY
BEKTOPAaMH; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPIAUHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3ajad M 3adad JAPYTUx y4deOHbIX

npeamMecToB

13

VYMeHne BbIOWpATh TMOAXOMAIIANA METOJ JUIsl pEIICHUs 3aavy;
MOHUMAaHUE 3HAYUMOCTH MAaTEMaTUKH B M3YYEHHH NPUPOIAHBIX U
OOIIIECTBEHHBIX TMPOIIECCOB W  SIBJICHWUH; yMEHHWE paclo3HaBaTh

MMPOABJICHUC 3dKOHOB MAaTCMATUKHW B HCKYCCTBC, YMCHHC INIPUBOAUTH




NpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCHUMCKOW W  MHUPOBOH

MaTEeMaTU4YeCKON HayKu




HEPEYEHbD 3JIEMEHTOB COAEPKAHUS, ITPOBEPAEMbIX

HA EI'D 11O MATEMATUKE
Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Urcna v BBIYUCIICHUS
1.1 Hatypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel
12 Pammonanbueie uyucna. OOBIKHOBEHHBIE W JECSATUYHBIE JApPOOH, TPOLIECHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 Apudmernieckuil KOpeHb HaTypalIbHOH creneHu. JeicTBus ¢ apupMeTHIeCKUMU
' KOPHSIMH HAaTypaJIbHOW CTETICHU
L4 Crenenp ¢ uenbiM mokazareneM. CTeNeHb C pPaLMOHAIBHBIM IOKAa3aTEJIEM.
' CBoiicTBa cTeneHU
L5 CuHyc, KOCHHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMeHTa
1.6 Jlorapudm umcna. JlecaTUuHbIe U HATypaJIbHbIE JIOrapH(pMbI
JlelicTBuTenbHble uucia. Apudpmernyeckue onepanuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamu. IIpuOmkEHHBIE BBIYMCICHUS, MpaBUJIa OKPYIJIEHUS, NPUKHIKA U
OIIEHKA Pe3yJIbTaTa BbIYUCICHHI
1.8 [IpeoOpa3oBanue BbIpaxeHUI
1.9 KomrnekcHeie yncna
2 VpaBHEHHUS 1 HEPABCHCTBA
2.1 Llesbie ¥ APOOHO-PAIIMOHATBHBIC YPABHEHHSI
2.2 HppaumonanbHble ypaBHEHUS
2.3 Tpuronomerpuueckrue ypaBHEHUS
24 [Toka3zaTenbHbIE U JOrapuPMUUECKUE YPABHEHHS
2.5 Lenbie u 1poOHO-paIIMOHAIbHBIE HEPABEHCTBA
2.6 HppaunoHanbHble HEPABEHCTBA
2.7 [Toka3zaTenbHble U JOrapuPMHUUECKUE HEPABEHCTBA
2.8 Tpuronomerpuueckrue HepaBeHCTBA
2.9 Cucremsl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 VYpaBHEeHMsI, HEpAaBEHCTBA U CUCTEMBI C TApaMeTpaMu
2.11 Marpuia cucTeMbl IMHERHBIX ypaBHEHHH. OIpeaenTellh MaTPUIIBI
3 OyHK1MU U Tpaduku




Oynkius, crocodsl 3axanus GyHkuuu. ['paduk ¢yHkuuu. BzaumHo oOparHbIe

> ¢ynkuuu. YétHeie u Heu€THbIe QyHKIMU. [lepuoauueckue GpyHKIUHN
OOnacte ompeneneHus: U MHOXECTBO 3HaueHM ¢yHkuuu. Hymu QyHKmm.
39 [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GyHKLIMN Ha IPOMEKYTKE
13 CreneHHass (yHKUUS C HaTypaJbHBIM M IIeJbIM IOKa3areiaeM. EE cBolicTBa u
' rpaduk. CoiicTBa 1 rpadMK KOPHS n-OW CTETICHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [TokazarenbHast u orapudmMudeckas GyHKIMH, IX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumnrtoTsl rpadukoB ¢yHkuuid. CpoiicTBa (QYyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmernueckas u reomeTprueckas nporpeccun. @opmysia CI0KHBIX TPOIEHTOB
4 Hauana maTemMaTi4eckoro anammsa
4.1 ITpousBonnas ¢pyHkuuu. [IponsBoaHble 31eMEHTapHBIX (QYHKIUN
[IpuMeHeHMe TPOU3BOMHOM K HCCIENOBaHUIO (YHKIMNA HAa MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEro 3HaueHUs! PYHKLUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHokecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnucarenbHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 ['eomerpus
7.1 @durypsl Ha IIOCKOCTH
72 [IpsiMble U TJIOCKOCTH B MTPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena u MOBEPXHOCTH BpAILICHUS
7.5 Koopaunatsl 1 BEKTOpBI




YYEBHO-METOIUYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

AnreOpa 1 Hauaja MaTeMaTudeckoro ananuza. 10 kimacc: yue0. 17151 0011eoopa3oBar.
opraHu3anuii : 0a30BbId u yriayoiaeHHsnd yposau / [KO.M.Konsrun, M.B.Tkadesa,
H.E.®enoposa, M.1.11Ta0yuusn]. — M.: [IpocBemienue, 2014.
Anre0pa 1 Hauaja MaTeMaTHIECKOTO aHanu3a. 11 kimacc: yae. mist o0meodpasonar.
opraHu3anuii : 6a30BbId U yrayoaeHHbri ypoan / [FO.M.Komsarun, M.B.Tkadena,
H.E.®enoposa, M.1.111abyuusn]. — M.: [Ipocsemienue, 2014.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Anre0Opa 1 Havyajla MaTEMaTUYECKOTO aHanu3a. MeTtonnueckue pekomenaanuu. 10
KJIacc : mocoOue aJig yuurenen oomeoopasonar. opranuzanuii / H. E. ®énoposa, M.
B. TkauéBa. — M. : IIpocBemenue, 2015.

N3yyenue anreOpsl M Havall MareMaTHueckoro aHaiau3a B 11 kiacce : kH. ISt
yuurens / H. E. ®enoposa, M. B. Tkauea. — M. : [Ipocsemenue, 2009.
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