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MHNOACHUTEJBHASA 3AIINCKA

Y4aeOHsplii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SIBISIETCS
OTHUM W3 HamOoJiee 3HAYMMBIX B TIPOrpaMMe CpeaHero oOmiero oOpa3oBaHWS,
IOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAJIBHYIO 0a3y s
U3YyYEHHUs BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IpPYroil CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBILIUICHUE OOYYaIOIIMXCA HA YPOBHE, HEOOXOIUMOM
JUIsL OCBOCHUS MHGOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydaroluecs OBJIAJEBAIOT
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (OpMyIUpyeT CBOHU
JOCTHKEHHS B MaTeMaTu4yeckon hopme.

VY4eOHblll Kypc anreOpbsl U Hayajdl MaTeMaTUYeCKOI'o aHaJM3a 3aKJIaJlbIBaeT
OCHOBY [IJIi YCHEUIHOTO OBJAJACHUS 3aKOHaMH (PU3UKUA, XUMHUU, OHOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUN Pa3BUTUSI SKOHOMHUKH U OOLIIECTBEHHOW JKU3HH,
MO3BOJIAIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOIb30BaTh UX I JalbHEHIIEro oOpa3oBaHHs U B
MOBCEIHEBHOMN XU3HU. B TO Xe Bpemsl OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMU aireOpbl M MaTeMaTHYE€CKOTO aHajlu3a pa3BHBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb, JOKa3bIBATh
YTBEPKJICHHsI ¢ TIOMOILIBIO MHIYKLUHUH U PacCyXIarTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000IlIEHHEe W KOHKPETH3allhl0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBILIICHHE.

B xone uzyuenus yueGHOro kypca «Aisredpa M Hayalla MareMaTH4YE€CKOTO
aHaln3a» OO0ydYarollyecs IMOJy4YaroT HOBBIM OMNBIT PEIIEHUs NMPUKIAJHBIX 337ad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJEJEH PEATbHBIX CHUTyaluH,
UHTEPHpPETallMid  TOJYYEHHBIX  pElIeHWi, 3HaKoOMATCS ¢  MOpUMepaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAyKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSIMHU U UX aBTOPaMH.

VY4eOHblil Kypc 00ianaeT 3HAYUTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAIIOM,
KOTOpPBIM peanu3yercs Kak uepe3 Yy4eOHbId MaTepuall, CHOCOOCTBYIOLIUMN
(GOpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, Tak M depe3 crneuuduky ydeOHOM
JEATEIbHOCTH, TpeOyloled MNpOAOKUTEIbHON KOHIICHTpAIlMd BHUMAaHUS,
CaMOCTOATEJbHOCTH, AaKKypaTHOCTM M  OTBETCTBEHHOCTHM 3a IOJYYEHHBII
pe3ynbTar.

B ocHoBe MeTomuku OOydeHHs] anredpe M HadajlaM MaTeMaTHYeCKOro
aHaJIN3a JISKUT AESITEIbHOCTHBIN NPUHIUI 00YUYEHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIIEJIEHBI CIEIYIOIUE COAECPKATENBHO-METOAUYECKUE TUHUMU: «YHucna
U BBIYUCIICHUS», «DyHKINUU U TpaduKu», «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTH4ecKoro asHamusa», «MHoxkecTBa M JOTHKa». Bce OCHOBHbIE



COZIEPKATENbHO-METOANYECKHE JHHUM H3Y4aroTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHs Ha YpPOBHE CpemHero oOImero oO0pa3oBaHUs, €CTECTBEHHO JIOTOJIHSS
JpyT JIpyra W MOCTETICHHO HACHIIIAsCh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBI KypC SBISIETCS WHTETPATUBHBIM, IIOCKOJIBKY OOBEeIUHSIET B cebe
COJIEp)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEeMAaTHUECKUN aHAINU3, TEOpUs MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaroluecs OBJIAJEBAIOT BCE Ooliee
IMIMPOKUM MATEMAaTHICCKUM aIapaToM, Y HUX TOCJIEI0BATEIbHO POPMHUPYETCS U
COBEPIIICHCTBYETCS yYMEHHE CTPOUTh MAaTEMaTHYEeCKYI0 MOJETh PEabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJTYUYEHHbIE IPU U3YYEHUU y4eOHOro Kypca, JUis
peIIeHUsI CAaMOCTOSITETFHO C(HOPMYITUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEpIIacT
(GbopMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBanusi. Ha ypoBHe cpeiHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHuE yAelsieTcss  (OPMUPOBAHUIO  HABBIKOB
palMoOHAIbHBIX BBIUMCICHUM, BKJIIOYAIOMINUX B CeOS MCHOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHHUE JeNaTh NPUKUJIKY, BBIIOJHATH NPHUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBbIE BbIpaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYyYaloUIMMCsl MHOKECTBAa HATypalbHBIX, IIEJbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUuyYecKue 3aJaud M ONEepaluu: [eJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJbIX YHCEN, O0COOble CBOMCTBA
palMoOHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECCKHIE ONEpalny, a TaKkKe
U3BJICYCHUE KOPHS HATYPaJbHOW CTETIEHH Ha MHOXKECTBE KOMITJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOXXHOCTSMH MX MPUMEHEHUS JUIsl PELIEHUS Pa3iMyYHbIX 3a7a4
dbopMupyeTcsi TIpeCTaBICHNE O €IUHCTBE MATeMAaTHKH KaK HayKH W € POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHne |
KOHKPETH3aIHS.

Jluaust «YpaBHEHHUS W HEPABEHCTBA» peajn3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha ypOBHE CpeIHEro oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKIIOM
pasnene IlporpaMMbl MpEeayCMOTPEHO pEIIeHHE COOTBETCTBYIOIMX 3amad. B
pesynbrare O0OydJarImIuecs OBIAAEBAIOT PAa3jMYHBIMH METOJAAMH  PEIICHUS
palMoHaNbHBIX, HPPAIMOHATBHBIX, TOKAa3aTEeNbHbIX, JOTAaPUPMHUUYECKUX H
TPUTOHOMETPUUYECKUX ypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
colepkammx mnapametpol. [lodydyeHHbIE yMEHHS IIMPOKO HCHOJIB3YIOTCS MpPH
UCCIIeIOBaHNH (DYHKIIUH C TIOMOIIBIO MPOU3BOIHOM, TPU PEIICHUH MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HAXOXKJEHHE HauOONBIINX U HaUMEHBIINX 3HAYECHUN (QYHKIIHU.
Jlannast copep:karenbHas TUHUS BKIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacuéTtel 1o  (opmyrnam, mpeoOpa3oBaHus  PalUOHAIBHBIX,
UppPAIMOHANIBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHuio ainreOpandeckoro
MaTepuasa NPOUCXOJUT  JAJIbHEWIEeEe  pa3BUTUE  AJTOPUTMUYECKOIO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyXlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTEH M 3aBUCHUMOCTEH B BHJI€ PaBEHCTB M HEpaBEHCTB. AureOpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsl PpELICHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HArJIAIHO JEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOoIMYecKass JHHUS «DYHKIUM U TpapuKu» TECHO
nepersieTaeTcs ¢ APYIrMMH JIMHUSAMU y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3yUEHN MaTepurana. M3yueHue creneHHoun,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOMCTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYruX y4eOHBIX
IIPEAMETOB U PEAIBHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oonblloe BHMMAaHHE
yaensercss GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (POPMyJIaMU 3aBUCHUMOCTU MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBAaTh MOJYyYEHHbIE (PYHKIHH, CTPOUTh HX
rpaduku. Marepuan 3Toi coaep:KaTeTbHON TUHUN HAIlEJICH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXaThb 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznu4Hoi ¢dopme: aHATUTHYECKOM, Tpaduueckoi u ciaoBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTHIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUK, UCTIOJIb30BAHUIO aHAJIOTHM.

CopnepxarenpHass nuHuA «Hauvana MareMaTHnyeckoro aHalin3a MO3BOJISIET
CYIIECTBEHHO PACIIMPUTHh KPYr KaKk MaTeMaTHYECKHX, TaK W MPUKIAJHBIX 3a]ad,
JOCTYIIHBIX 00YyYarolmuMcs, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTb HMX HauOOJbIINE W HAUMEHBIIUE
3HAUEHUS, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI TIpoleccoB. JlaHHas colep)KareibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUSI MaTeMaTHYECKUX MOJENIe peajbHbIX CHUTyaluu,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHe B MPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMUYECKHX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMHM MAaTEMAaTUYECKOTO
aHanM3a CIocOOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMATBLHO-JIOTHYECKOTO U
KPEaTHUBHOTO MBIIIICHUS, (OPMUPOBAHUIO YMEHHMI pPaclO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE W UCKyccTBe. OOyuarouiyecst y3HaIT O



BBIIAIOIIMXCST pe3yJibTaTaX, IMOJMYYCHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HayKH, U 00 UX aBTOpax.

ConepxarenpHO-MeTOIMYecKasi TMHUA «MHOXECTBA U JIOTUKa» BKJIIOYAET B
ceOsi DIIEMEHTBI TEOPUU MHOXKECTB M MaTeMaTH4ecKoW JOTUku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
U Tpe[iaraloT Hambosiee YHUBEPCAIBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTHUKd H €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3HbIE MaTEeMaTHYECKHE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxkHO 1aTh
BO3MOXKHOCTh OOydarolmeMmycss MOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTeMaTHKH M HCIOJIb30BaTh €ro JJIsi BBIPAXKEHUS CBOUX MBICIIEH.
JlpyruM BaXHBIM TIPU3HAKOM MaTE€MaTHKA KakK HayKd CIeAyeT TpU3HATH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
OpaBWJaM  TOCTPOCHUS  JOKAa3aTesNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEeMaTHUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHIO JIOTUYECKOTO MBIIICHUS
00y4aromuXxcs, MO3BOJISET UM CTPOUTH CBOM PACCYKIACHHUS Ha OCHOBE JIOTHYECKHX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kypce «Anrebpa W Hayajga MaTEMaTUYECKOTO aHaJIU3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE NMPU3BAHbI
cocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IIOCTPOEHHUS MOJENEH pealbHbIX
CUTyalluii, HCCIENOBaHUS OSTUX MOJENEH ¢ MOMOIIbIO ammapata anreOpbl |
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAllMd MOJyYeHHBIX pPe3yJabTaToB. Takue
3aJJaHus BIUIETEHBI B KX/IbIM U3 pa3/ieloB MIPOrpaMMbl, IOCKOJIbKY BECh MaTepHal
y4eOHOro Kypca IIMPOKO MCHOJB3YEeTCs JJsl pelleHUs NpUKIagHbIX 3amad. [lpu
pEIlIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydaroluecs  pa3BUBAIOT
HAOI0aTEIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThC,
WCIIOJB30BaTh  AHAJIOTHIO, 0000IaTh M KOHKPETU3UPOBATH  MpoOJieMy.
JHlesTenbHOCTh 1O (POPMUPOBAHUIO HABBIKOB pEUICHMs] MPHUKIAJHBIX 3a7ad
OpraHu3yeTcsl B Ipolecce U3YyUEHHs BCeX TEM YUeOHOTo Kypca «Anredpa 1 Havyana
MaTEMaTUYECKOTO aHATN3ay.

Ha wu3ydenne yueOHOro kypca «AnreOpa M Havajla MaTeMaTHYECKOTO
aHanu3za» otBoautcs 268 vaca: B 10 knmacce — 136 yacoB (4 yaca B Hegeno), B 11
kiacce — 132 yacos (4 yaca B HEJENIO).



COIAEPKXAHUE OBYUYEHUA

10 KITACC

Yucaa v BIYMCICHUA

Panmonaneupie uncna. OOBIKHOBEHHBIE W JACCSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHble Tepuoandeckue apodu. Ilpumenenue npobeit W MPOIEHTOB IS
pELIEHUs NPUKIAAHBIX 3a7a4 U3 Pa3JIMYHbIX OTpACcei 3HAaHUHN U PEabHOMN KU3HH.

[elictBuTenpHble 4Wciia. PalMOHAIBHBIE W HUPPALMOHAIBHBIE YHUCIIA.
Apudmernueckue  omepalMy ¢ JCUCTBUTENBHBIMU  4YHUCIaMd.  MoOJylib
JEMCTBUTEIILHOTO YHUCIIA U €ro cBoMcTBa. [IpnOnmk€HHbIE BBIYKMCIICHUS, TPABUIIA
OKPYTJICHUsI, IPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYNCICHHMN.

Crenenp ¢ 1nensIM nokaszareneM. buHoM Herotona. Hcnosbe3oBaHue
HOJXOAIIEeH (POPMBI 3alIMCH IEUCTBUTENBHBIX YNCEN JIS1 PELLICHUS TPAKTUYECKUX
3a/1a4 U MPEIACTABIICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HaTypaJIbHOM CTENEHU U €r0 CBOICTBA.

CreneHp C palMdOHAJBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEACTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa mnorapudma. [leciTuuHbIe U HATypaJibHbBIC
JorapuMsl.

CHHyC, KOCHUHYC, TaHI€HC, KOTAaHTE€HC YHCIJIOBOIO aprymMeHTa. ApPKCHHYC,
APKKOCUHYC U apKTAaHI'€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCUIIBHBIE ypaBHEHMS W ypaBHEHHUs-ClencTBUsA. HepaBeHCTBO,
pelIeHre HEPAaBEHCTBA.

OCHOBHBIE METO/Ibl PEIICHUS LENbIX U APOOHO-PALMOHATIBHBIX YPaBHEHUH U
HEPaBEHCTB. MHOTO4YICHb OT OJHOW MNEepeMEHHOW. JleleHue MHOrodjieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHorowiensl ¢  LEJIBIMUA
koapunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUHN, COJIEPXKAIINUX CTENEHU U KOPHHU.

HppanmonanpHbie YPaBHEHHS. OcHOBHBIE METO/BI peleHns
VPPALMOHAIBHBIX YPaBHEHUIA.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PELICHHS IOKAa3aTEIbHBIX

YPaBHEHUM.
[Tpeobpa3zoBanue BbIpaX)eHH, COEPIKALUX JOrapru(MBbI.
Jlorapudmuueckue YpaBHEHHSL. OcCHOBHBIE METO/IbI peLIeHus

Jorapu(pMUYECKUX ypaBHEHUH.
OcHOBHBIE TPUTOHOMETPUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUUECKHUX BbIpakKeHH. PellieHne TpuroHoMeTpuueckiux ypaBHEHUH.



Pemienne cucrem JIMHEWHBIX YypaBHEHUMH. Marpuua CUCTEMBI JIMHEMHBIX
ypaBHeHMI. OrnpenenuTenb MATpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €T0 3HAYEHHUS, TPUMEHEHUE ONpPENETUTENs sl pEeICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpUKIAagHBIX 3a4a4 C I[MOMOLIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VccinegoBaHue TMOCTPOEHHONM MOJENU C
ITIOMOLIBIO MATPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTEeMaTUYECKUX MOJEIIEN PEalbHOM CHUTYallud C MOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTell HayKu U peasibHON
YKU3HU.

DOyHkuuu U rpadpuku

®yHkus, crnocoObl 3amanus (yHKIuMM. B3aumMHO o0OpaTHble (YHKIHH.
Komnosumms ynknuit. 'paduk QyHKIuu. iaemMeHTapHbIE MpeoOpa3zoBaHUs
rpaduKoB QyHKIIHIA.

OOmactp ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkmm.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHHUMYMBI
dbynkuuu. Hanbosnbiiee u HauMeHblee 3HaueHus: QYHKIIMA HAa IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IpaUKOB.

CrenenHast pyHKIMS ¢ HATypajJbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduK KOpPHS N-OM CTENEeHM Kak (GYHKIUU OOpaTHOU
CTENIEHU C HATypaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudpmuyeckas (GyHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs ypaBHEHUM.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUEe TPUTOHOMETPUUECKUX
(GYHKIMI YHUCIOBOTO apryMEeHTa.

OyHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIEcCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEH.

Hauvana MaTeMaTH4eCcKOro aHajimn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUsl IOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIEOBATENBHOCTH. MCTOpHsST BO3HUKHOBEHHS MaT€MAaTHYECKOIO aHajdu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas rmporpeccuu. beckoneyHo yoObiBaromas
reoMerpuueckas nporpeccusi. CyMma O0€CKOHEYHO YyOBIBAIOIIEH MeOMETPUUYECKON
IIPOrpecchuy. JINHENHBIN U 3KCIIOHEHIMAIBHBIN poCcT. Yncio e. @opmyJia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrPeccCUU JUIsl PELIEHUs pealbHbIX —3a1ay
MIPUKIIATHOTO XapaKTepa.



HenpepbiBHbIE (YyHKIMH W MX CBOMCTBAa. TOoukM pa3pbiBa. ACHMIITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUHI 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKuil U
buznyecKuit CMBICI MPOU3BOIHON. YpaBHEHUE KacaTeNbHOU K rpa@uKy (QyHKIHU.

[IpousBogubie  snmemeHTapHbix  ¢yHkmuil.  I[IpoumsBogHass  cymMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIIMY (PYHKIIHUH.

MHoskecTBa M JIOTHKA

MHoOXecTBO, oIlepald HaJ MHOXKECTBAMM M HMX CBOMCTBA. Jluarpammsbl
Onnepa—Benna. [IpumeHeHHe TEOPETHMKO-MHOXXECTBEHHOTO — ammapara Ul
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELIEHUU 3a4ad U3 IAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOIOo OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KUIIACC

Yucaa v BIYMCICHUSA

Harypanbubie u nensie yucia. [I[pumeHeHrne NMpU3HAKOB JIETMMOCTU 1EJIbIX
yycen, HauOonbIuid oO0mui aenutens (mamee — HOJl) m HamMmeHblnee ooOiee
kpatHoe (nanee — HOK), octaTkoB o MoayJto, anroputMa EBkinuaa 1j1s pereHus
3a/1a4 B LEJIBIX YHUCIAX.

Kowmmnekcuble uucia. AnreOpanueckass W TPUTOHOMETpHYECKass (POPMBI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMETHUYECKHE OIepalud C KOMIUIEKCHBIMU
yucinamu. M3o0pakeHne KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET IS PENICHHS (PU3UUECKUX U TEOMETPUUICCKUX 3a]1ad.

YpaBHeHUs U HEPABEHCTBA

CucteMa ¥ COBOKYNMHOCTh YpaBHEHHUW M HEPABEHCTB. PaBHOCWUIIbHbBIC
CUCTEMBbI U CUCTEMBI-CIIe/ICTBUS. PaBHOCHIIbHBIC HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPHUYECKMX  YPAaBHEHHMH C  TIOMOIIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PelieHne TpuroHoMeTpHUIeCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI  PEIICHUS TOKa3aTeNbHBIX U  JOTrapuPpMUYECKUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHbIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEH palMOHAIbHBIX,
UPPAMOHATBHBIX, TTOKA3aTEeIbHBIX U JOTapU(PMUUECKUX YPABHCHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ApAMETPAMU.



[IpumeneHne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTeMaTHUECKUX 3aJad M 3aJad U3 Pa3lu4HbIX o0JacTeld HayKd M peajbHOU
YKU3HH, HHTEPIPETALMS OJYyUYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommosunuu GyHKIUA. ['eomerpuyeckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pelleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILLICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpapukoB (yHKUMH I HCCIEIOBaHUS IPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aady U3 JPYTrux Y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Hauana MaTeMaTH4eCKOro aHAJIN3a

[TpumeHeHre MpOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH HAa MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxzaenue  HauOoOJbIIEro W HAUMEHBUIETO  3HAYEHUU
HEIMpPEePbIBHON (YHKIUU HA OTPE3KE.

[IpumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIyYIIero pEHIeHus B
NPUKIAJAHBIX 3aj]adyax, JUIsl OINpPEIENICHHs CKOPOCTM W YCKOPEHHMs MHpolecca,
3aJlaHHOTO (HOPMYJIION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuUH. [IpaBuna HaxoX1eHHs TepBOOOPA3HbIX.

WNurerpai. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
onpenenéHHoro uurerpaia mo ¢popmyie Hetorona-JleiOuua.

[TpumeHeHne uHTErpaja s HAXOXKICHHS IUIOMIAAEH IUIOCKUX (QUIyp Hu
00BEMOB T€OMETPUYECKUX TEIL.

[Tpumepsl pemenuit auddepeHIuanbHbIX ypaBHEeHU. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOIECCOB C€ MOMOLIbI0 U depeHIInanIbHbIX
YPaBHEHUM.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A» HA
YPOBHE CPEJHEI'O OBIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaxaIaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YUaIOIIEerocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBaxX (hYHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYp, SIBJICHUH,
poLenyp TpakIaHCKOTo oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUICKON MaTEMAaTHUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, dTHUYECKOTO IMOBEICHUS, CBSI3AHHOTO C MPAKTHUYECKUM
MPUMEHEHUEM JOCTH)KEHUNW HAyKM U JeATEJIbHOCThIO YUYE€HOr0, OCO3HAHUE
JMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYILEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7a4, PEUICHUH, pacCy ACHUN, BOCIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3uYecKoro BOCIUTAHUSA:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATh MaTeMAaTUYECKHe 3HAHUSA B
MHTEepecax 3/10pOBOTo U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOILLIEHUE K
CBOEMY 3J0POBbIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHME IIEHHOCTH TpPYAOIIOOHs, HHTEpeC K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MNPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrt W peannu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTHYeCcKoMy  OOpa3oOBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 33/1a4 MAaTEMaTHICCKON HAPaBICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, TIOHUMaHHE BIIMSHUS
COITMATIbHO-?KOHOMHUYECKHUX IPOIIECCOB Ha COCTOSHUE MPHUPOTHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHHE MATEMATUYECKUX 3HAHUW I pelieHusl 3a7ad B 00JacTu
OKpYJ)Karolel cpenpl, IJIaHUPOBAHHE IIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJISI OKPY>KAIOIIECH CPEeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEeMaTUYeCKOM HayKu Kak cdepbl 4YeIOBEUYEeCKOW ESITeIbHOCTH, ITAaroB €€
pPa3BUTHSL W 3HAUYMMOCTH IS Pa3BUTUS IUBWIM3AIMH, OBJAJECHUE S3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOW KyJIbTypOH KaK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHIWBUTyJIBHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3YJIBTATHI
IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUYeOHbIE el CTBUS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJISITH U XapPAKTEPU30BATh CYIICCTBCHHBIC IMPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHATHM, OTHOIICHUH MEXAy IOHATHAMH, (HOPMYIHPOBATH
OTpeIeSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCUpUKAIUH,
OCHOBAHUS JIJ1s1 000OIIECHUS M CPABHEHHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIHpPOBATh U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIINE, YCIOBHBIC;

BBISIBJIATH MATEMaTUUECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U POTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUIX, MpeajiaraTb KPUTECPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUYU;

JIeJIaTh BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
VHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIFOUYEHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUM
(IpsiMbIE U OT MPOTHUBHOTO), BEICTPAUBATh apryMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BHIBOIBI;

BEIOMpPATh CMOCO0 pemeHns y4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOAAIMMA ¢ y4ETOM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:



UCIIONIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHEe,  MpoljeMmy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (hopMHpOBaTH TMMOTE3Y, ApryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIICJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTUYeCKOTo 00BbEKTa, SIBJICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyYIMpOBaTh OOOOIIEHHS U BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUS, HUCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE Ipollecca, a TaKXKe BBIABUTATH
MPE/IOIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH JeUUUTH MHPOPMAIMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATh MH(YOPMAIMIO DPA3NUYHBIX BUIOB H
dbopmM IpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MH(GOpPMALMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WLTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHHBepcaIbHbIe YueOHbIe el CTBUSA

OO0wmenne:

BOCIPUHUMATH U (DOPMYIHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMA  OOIIEHUs], SICHO, TOYHO, TPAaMOTHO BBIpaXaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX U NMHUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS IO XOAY pPELIEHUs 3ajayu,
KOMMEHTHPOBATh MOJTYUYCHHBIN pe3ysbTar;

B Xo/€ 00CYXXIeHUS 3a/7aBaTh BOMPOCHI IO CYIIECTBY OOCYKIAEMOU TEMBI,
npoOJieMbl, pemaeMol 3aJadd, BBICKA3bIBaTh HWJIEH, HAICJICHHbIE Ha TMOHUCK
pEIICHUs, COMOCTABIATH CBOM CYXKICHHUS C CYXACHUAMU APYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh pa3jMuuMe M CXOJCTBO IMO3ULMN, B KOPPEKTHOM (opme
(bopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS;

NPECTaBISTh Pe3yIbTaThl PEIICHUs 3a/1auM, YKCIIEPUMEHTA, UCCIICOBAHMUS,
IPOEKTa, CaMOCTOSTENBHO BbIOMpATh (opmar BBICTYIUIEHUS C YYETOM 3aaad
Npe3eHTALNU U OCOOCHHOCTEH ayAUTOPUH.

PeryisiTuBHBIe YHUBepCaJbHbIe y4eOHbIe eiicTBUSA

Camoopranusanus:



COCTABJISATH ILJIAH, AJITOPUTM PELICHUS 3a/1a4d, BRIOMPATh CIOCOO pelIeHus C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PEIIEHUI C YYETOM HOBOW HH(POpPMaALIUU.

CaMOKOHTPOJ/Ib, IMOLIHOHAIbHBI HHTEJJIEKT:

BJIa/J€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTaTa peleHUs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEILICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OLICHMBATh COOTBETCTBHE PE3YyJIbTaTa UEIN U YCIOBUAM, OOBSICHATh IPHUUMHBI
JOCTUKEHUS WM HEAOCTUKEHUS Pe3yIbTaTOB JESTENIbHOCTH, HAXOJUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

CoBMecTHAs 1eITEILHOCTD:

MOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelmleHHH Y4eOHbIX 3aJad, NOPUHUMATh LEIb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenesTh
BUJIbI pabOT, JIOrOBAapWBAThCs, OOCYX JaTh IMPOIECC W pPe3yJbTaT paboThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaAeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IITYPMBl» W MHBIE), BBINOJIHATH CBOK YacThb pabOThl H
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIMI MPOAYKT MO KPUTEPUSAM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

HNPEAMETHBIE PE3YJIBTATHI

K koniy oOyuenus B 10 kJacce oOydarOIIuiCA MOJYYUT CIICIYIOIINE
MpeAMETHbIE PEe3yJIbTaThl MO OTIEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anredpa U Hauaja MaTeMaTUYECKOTO aHATN3a:

Yucaa v BBIYUCTCHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIBHOE YHCIIO, OCCKOHEUHAs
nepuoAndeckas JApoOb, TPOILEHTHI, HPPAIUOHATBHOE YHCI0, MHOXECTBa
paLMOHATIBHBIX U JIEUCTBUTEIBHBIX YUCEII, MOYJIb JEHCTBUTEIILHOTO YHCIIA;

OPUMEHSATh JPpOOM W TPOLEHTHI JUIsl PEIICHHUS NPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATIbHOM KU3HU,

MPUMEHSTH MPUOIMKEHHBIC BRIYUCIICHUS, PABUIIA OKPYTIICHUS, PUKUIKY U
OLIEHKY PE3yJIbTaTa BHIYMCICHU;



CBOOOJHO ONEPHUPOBATH MOHATHEM: CTENEHb C LEJbIM IOKa3aTeleM,
MCIIOJI30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaTh MOHATHUEM: apUPMETHUUECKUN KOPEHb HATypaibHON
CTEIICHH;

CBOOOJIHO OIIEPUPOBATH MMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CBOOOZIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapU(PM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapUPMBL;

CcBOOO/IHO ONEPUPOBATH MOHATUSMHU: CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC U apKTAHTE€HC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJECTBO, YPABHEHHE, HEPABEHCTBO,
PABHOCHWJIBHBIE YPABHEHUS U YPABHEHUS-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh pPa3JU4YHbIE METOJAbl PEIICHHUS palUOHANIBHBIX M JPOOHO-
palMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUS
HEPABEHCTB;

CBOOO/IHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOIOWIEHa, MPUMEHAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS pEeLIeHus 3a/ad4;

cBOOOIHO ONEpUpOBATh TOHATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpuLa, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro IEOMETPUYECKHA CMBICI,
WCIIOJIb30BaTh CBOWCTBA ONPENEIUTEN 2 X 2 JUId BBIYHCICHHS €r0 3HAYEHUS,
MPUMEHSTh ONPENCIIUTENIN Ul PELWIEHUsS CHUCTEMBl JIMHEHWHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MIOMOILIBIO CUCTEMBI JIMHEHHBIX YPABHEHUH,
MCCIIE0BATh IIOCTPOCHHBIE MOJEJIHM C IIOMOIIBI0 MaTpPULl M ONPEIEIINUTEIIEH,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIINUX CTETICHU C
palMOHAIIHBIM [T0KAa3aTeJIeM;

UCIIOJIb30BaTh CBOMCTBa jorapupmMoB LTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAXKEHUN;

cBOOOJIHO OMEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
Jorapu(pMHuyuecKre ypaBHEHUS, HAXOAUTh UX PEUICHHSI C TIOMOIIBI0 PAaBHOCHIBHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA POBEPKY KOPHEM;



IPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYecKrue GopMyIibl Uil TpeoOpa3oBaHus
TPUTOHOMETPHUUYECKHUX BBIPAXKECHHIA;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHblE CUTyallMd Ha SA3BIKE alredpbl, COCTAaBJIATh
BBIDAKECHHSI, YpPaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKU:

cBOOO/IHO ONEpPUPOBATh NOHATUAMU: (PYHKILHMS, CIIOCOOBI 3a/1aHusl (QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KoMIo3uuus GyHKUMA, Tpaduk QyHKIUH,
BBINIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPEAEICHUS U MHOKECTBO
3HaYeHUHN QPyHKINU, HYJIH QYHKIHH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBATh IMOHATUSAMU: UETHBIE M HEYETHbIE (PYHKIUH,
NepUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJibllee M HauUMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
HelabIM TOKa3zareneM, rpapuk CTEeNeHHOW (YHKIMH C HAaTypaJbHBIM M IEJIbIM
nokasaresieM, rpaduk KOpHsS N-Od CTENeHH Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJIbHbIM I0OKa3aTeJeM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: TOKa3aTellbHAas U JorapupmMuyeckas
GyHKUIMH, UX CBOMCTBA U rpauKH, MCMOJIb30BATh MX TIpa@UKUA [JIs PEIICHUs
YPaBHEHUH;

CcBOOOJHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUUECKAs] OKPYKHOCTb,
OTpeJeieHe TPUTOHOMETPUYECKUX (PYHKIIMN YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YyHKIMA JJI1  MCCIENOBAaHUA TPOLECCOB H
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYruX y4eOHBIX MPEIMETOB U PealbHON
KU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCUMOCTH MEX/y BETMUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPUPOBATH MOHATUSAMHU: apuPMeTHUecKass U TeoOMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETpUUECKasi MPOrpeCCHsl, TUHEUHBIN U
HKCMOHEHLUATIBHBIA POCT, (OpMYJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOrPECCUM JJI PELIEHUs peajbHBIX 3aJad MPUKIATHOTO
XapaKkTepa;



cBOOO/IHO OTEPUPOBATH MOHATUAMU: MTOCIEOBATENFHOCTD, CIIOCOOBI 3a/JTaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEJOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOro aHajiM3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOIHO OIEpPUpPOBaTh IOHATUSIMU: HENPEPbIBHbIE (DPYHKIHUU, TOYKU
pa3pbiBa rpaduka GpyHKINN, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAS Ha OTpPE3KeE,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 1715 peLIeHMs 3a/1a4;

CBOOOIHO OIEpUpPOBaTh MOHATUSAMU: TIEpBasi U BTOpPas IPOU3BOJHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IBYX (DYyHKIUH, 3HATH IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMNEpHpPOBaTh  TMOHATHUSMHU: MHOXKECTBO, ONEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar JJisi ONUCaHMsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUHU 33]1a4 U3 IPYTUX yUYeOHBIX MPEAMETOB;

cBOOOZHO OIEpPHPOBATh TMOHATHUSMU: OIpEAeTeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEILCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obyuenuss B 11 kiacce oOyyaromuics TOJYYHUT CIIETYIONIUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hadajia MaTeMaTHYECKOTO aHaIN3ay:

Yuciaa 1 BBIYUCTICHUA:

CcBOOOJIHO OMNEpUpOBaTh MOHATHUSAMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHO’KECTBa HATypajbHBIX M IEJbIX UYHCEN, UCIOJIb30BATh MPU3HAKU JAECITUMOCTU
uenbix yucen, HOJl 1 HOK HaTypasibHBIX 4McCen sl pelIeHus 3a1a4, IPUMEHSTh
anroput™m EBkinaa;

cBOOOMHO OMEpUpPOBATh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIa B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CBOOOIHO ONEpUPOBATh MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPUUECKOH (hopMe, BBIIOJIHATH apu(PMETUUECKUE ONEpali C HUMHU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



CBOOO/IHO OMNEPHUPOBATH MOHITUSMU: HUppAlMOHANBHBIC, MOKAa3aTelbHbIE U
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MIEPEXO/IOB;

OCYUIECTBJISATh OTOOpP KOpHEW TMpHU pEUICHUUu TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXoammble  (HOPMYJIBI TSI PEMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUYECKUX YPABHECHUN U HEPABEHCTB;

peuars paloOHaIbHbIE, VppalUOHAIBHBIE, II0OKa3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coAepKalye MOIYJIA U TapaMeTpPBhI;

MPUMEHSIThH TpauuecKkue METOIbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3aJ71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHBIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIPAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBHUIO 3aJ1a4H,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJEIM C MCIIOJh30BaHUEM ammnapara aireOpsl,
MHTEPIPETUPOBATH OJTYUYECHHBIN PE3YJIbTAaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUN C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH TEOMETpUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJAWHATHOU IJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHITHAMHU: TpPaPUKA TPUTOHOMETPHUECKHUX
(yHxmii;

NPUMEHITh (GYHKIMU JJIS MOJEIUPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIu3a:

WCITIOJI30BATh MPOU3BOIHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUK HEMPEPHIBHON Ha
OTpE3KE;

MCIMOJIb30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIy4YUIEro pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUUAIbHO-DKOHOMUYECKMX, 3ajJadax, st
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHsS Tpoliecca, 3aJaHHOr0 (OpMYJION WIN
rpaduKom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpA3HBIC AIIEMEHTApHBIX (YHKIMHA U BBIYHUCISATH
uHTerpan no gopmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IN THIOCKUX (GUTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIIEHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TMpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIE 3a7aud, B TOM YHUCIE COIMAIbHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCTBaMi MaTEMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoumnuectBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM
w/n I — Beero Kontposbubie Ilpaktuueckne  (uuppoBbie)
padoThI padoThI o0Opa3oBaTe/IbHBIE
pecypchbl
MHOXECTBO IEUCTBUTEIIBHBIX YHCEIL.
| MHorounensl. PaninoHanbHbIE YpaBHEHHUS U 24 |
HepaBeHCTBa. CUCTEMBI TIMHEUHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIHS C 12 |
L[eJIbIM TIOKa3aTesIeM
3 Apudmerrndeckuii KOpeHb N-0 CTETICHHU. 15 1
HppanmonanbHble ypaBHEHUS
4 [TokazarensHast pynkius. [lokazaTenpHble 10 1
yYpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 13 1
Jlorapudmuueckue ypaBHEHUs
6 TpuronomeTpruyeckue BeIpa)keHUS U ” 1
yYpaBHEHUs
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1
HenpepsiBable pynkuuu. [IponzBoanas 20 1
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 Al 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KITACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM
w/ I — Beero Kontposbubie Ilpaktuueckne  (unppoBbie)
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypcsbl
1 HccnenoBanne QyHKIHA ¢ TOMOIIBIO 2 1
IIPOU3BOIHOM
2 [TepBooOpasHas 1 HHTETpa 12 1
3 I'paduku TPUTOHOMETPHUECKUX (DYHKITHHA. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 |
norapuMUYECKHe HEPABCHCTBA
KommiekcHbie uncna 10 1
HarypanbHblie 1 1ienble ynucna 10 1
CucreMbl paliioHaTbHBIX, HPPALIMOHATBHBIX
7 MOKa3aTeIbHbIX U JIOTapU(PMUUYECKUX 12 1
YpaBHEHUN
8 3ajaun ¢ mapameTpamMmu 16 1
9 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 16 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOU MIPOI'PAMMOBI

Kon
NMpoBepPsieMOro
pe3yJbTara

1
1.1

10 KITACC

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTe/ibHOI MPOrpPaMMbI CpeIHero 001ero 0opa3oBaHus

Uuncna 1 BEIUKUCICHUS

OnepupoBaTh HNOHATUSAMM: pPALMOHAJIBHOE U JIEHCTBUTENBHOE YHCIIO,
OOBIKHOBEHHAsI U JECATHYHAs APOOb, IPOLIEHTHI

1.2

1.3

BemonsasaTe  apudmerndeckue  OnmepanM  C  pPaldOHATIBHBIMH U
JEHCTBUTEIIbHBIMY YU CIIaAMU

BreimonssTh HpI/I6J'II/I)KéHHLIC BBIUUCIICHUS, UCTIOJIB3YS IIpaBUJIa OKPYIJICHUAA,
ACJIaTh IPUKHUIKY U OLICHKY pC3yJjibTaTa BBIYHCIICHHI

1.4

OnepupoBaTh NMOHATHAMM: CTENEHb C LEJIBIM II0Ka3aTeleM, CTaHAapTHas
¢dopMa 3amucu JEHCTBUTENIBHOTO 4YMCJIA, KOPEHb HATypajbHOW CTENECHH,
UCIOJIb30BaTh MOAXOANIYI0 (POpMY 3alUCH JAECHCTBUTEIbHBIX UYUCEN JUIS
peleHus MPakTHYECKUX 3a/1a4 U IIPEICTABIICHUS] TaHHBIX

1.5

OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC U TAHT€HC ITPOU3BOJIBLHOIO YIJIa;
UCMOJb30BaTh  3alMCh  NPOM3BOJIBHOIO  yIyla  4Yepe3  oOpaTHbIe
TPUTOHOMETpHUECKHe QyHKIUU

YpaBHEHHs U HEpABEHCTBA

2.1

OnepupoBaTh MOHATUSAMHU: TOXKJECTBO, YPaBHEHHME, HEPABEHCTBO, IIEINOE,
palyoHaNIbHOE, UPPaLMOHAIIBHOE YpaBHEHHE, HEPABEHCTBO,
TPUTOHOMETPHUECKOE YPaBHEHUE

2.2

23

BrinonHATh npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN U pellaTh
TPUTOHOMETPUYECKUE YPABHEHUS
BoinonuaTe npeoOpa3oBaHMs LENbIX, PAllMOHAIBHBIX U HPPaLMOHAIBHBIX

BBIDA)KCHUM W pelaTb OCHOBHBIC THUIIBI LENbIX, PAalUOHAIBHBIX U
VPPALMOHAIBHBIX YPAaBHEHNH U HEPABEHCTB

2.4

2.5

3.1

3.2

[TpuMeHSATh ypaBHEHHS W HEPaBEHCTBA U PEUICHHUS MaTeMaTHYECKUX
3a]a4 ¥ 3a/1a4 U3 Pa3JInYHbIX 00JIacTel HAYKU U peaslbHOU )KU3HU
MogenupoBaTh peajbHblE CHUTYallMd Ha S3bIKe anredpbl, COCTABIATH
BBIpQXXECHUSI, YpaBHEHUS, HEPABEHCTBA MO YCJIOBUIO 3aJauyd, HUCCIEN0BaTh
MOCTPOEHHBIE MOJIENIM C MCIIOJIb30BAaHUEM arliapara ajareopsl

@yHKUIUHU U TpadUKU

OnepupoBaTb MOHATUAMH: (QYHKIHUS, CIOCOOBI 3agaHusl QyHKIMH, 00IaCTh
onpezeNeHuss M MHOXKECTBO 3HadeHH ¢GyHKuuu, rpaduk GyHKIUY,
B3aMMHO 0OpaTHbIe (YHKIIUU

OnepupoBaTh MOHATHAMU: UYETHOCTb M HEUETHOCTh (YHKLUUHU, HYIH
(YHKLNHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA

3.3

Hcnonp3oBatk rpaduku GyHKIUHI 11 pelieHus ypaBHeHUN

3.4

Crtpouth U yuTaTh rpaduKy TUHEHHOW (YHKLINHU, KBaAPATHUHOW (YHKLIUH,
CTENECHHOW (YHKITUH C LIEJIBIM TI0Ka3aTeIeM

3.5

Hcnonws3oBath rpaduku (QyHKUMHA [JI HMCCIENOBAHHS MPOILECCOB U
3aBUCHUMOCTEH MpHU pENICHUH 3a7ad M3 JPYTUX Yy4eOHBIX MPEIMETOB U




peanLHoﬁ JKU3HH, BBIPAXKATH (bOpMy.TIaMI/I 3aBUCUMOCTH MCIKIY BCIIMYMHAMU

Hauajna matemaTnyeckoro aHainsa

4.1

4.2

OHGpI/IpOBaTb HNOHATHUAMU. II0CJIICA0OBATCIIbHOCTD, apI/I(bMeTI/I‘-IeCKaSI n
TCOMETPHUUICCKAs IMPOrpeCCuun

OnepupoBaTh MOHATUAMHU: OECKOHEUHO YyOBbIBaloIlas TIeoMeTpUyecKas
nporpeccus, CcyMMa OECKOHEUHO YOBbIBAOIIEH T€OMETPHUECKON IPOrPeCcCUH

43

3aaBaTh MOCIENOBATEIHPHOCTH PA3IMIHBIMU CIIOCOOAMU

44

Ucnonb30BaTh CBOMCTBA MOCJENOBATEIBHOCTEH U MPOrPECCUd ISt
pEIIeHUs pealibHbIX 3aja4 MPUKIIATHOTO XapaKTepa

MHuoxecTBa 1 10oruKa

5.1

OHGpI/IpOBaTI) IMOHATHUAMMN: MHOXKCCTBO, OIICpaAllMH HaJl MHOKCCTBAMU

5.2

Hcnonp30Bare  TEOPETMKO-MHOKECTBEHHBIM — ammapar Uil ONHMCAHMS
peabHbIX MPOLIECCOB M SBJICHUH, IIPU PELICHUH 3a]a4 U3 JPYTruX y4eOHBIX
IIPEAMETOB

53

OnepupoBaTb  MOHATUSIMU:  ONpEJENIEHUE,  TEOpeMa,  CIEJCTBUE,
JI0Ka3aTeNbCTBO

Kon
NMPoBePsSieMOro
pe3yabTarTa

1
1.1

1.2
1.3

11 KITACC

IIpoBepsiemble MpeaAMeTHBIE Pe3YJIbTATHI 0CBOEHHSI OCHOBHOI
00pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero o01ero 0opa3oBaHus

Yucna ¥ BBIYUCICHUS

OHepI/IpOBaTB IMOHATHUAMHA: HATYPAJIIbHOC, MLCJIOC YHUCI0;, HUCIIOJIb30BaATh
MMPU3HAKHU JCIUMOCTH HCJIbIX YHCECI, Pa3JIOKCHHUC YHCIa Ha IIPOCThIC
MHOXHUTCIINA OJI pCHICHUS 3a1a1

OHepI/IpOBaTB IMOHATHEM: CTCIICHDb C paAllMOHAJIBHBIM I1OKA3aTCJICM

OnepupoBaTh HOHATHAMHU: JIorapudM 4uCla, AECATUYHBIE M HATypajibHbIE
jorapu@msl

2

YpaBHEHHS 1 HEPABEHCTBA

2.1

[IpumeHsiTH CBOMCTBa CTENEHHM [UIsi MPeoOpa3oBaHUs  BBIPAKEHUH,
OIIEpUPOBATh IMOHATUSAMHU: II0KA3aTEIbHOE YPAaBHEHHE U HEPABEHCTBO;
pelaTb OCHOBHBIE THIIBI TIOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB

2.2

23

2.4

BomonssaTe mpeoOpa3oBaHUS  BBIPAKEHHH, COJEpXKAlIUX JIOrapu(MBbl;
ONEepUpPOBaTh MOHATUSAMU: JIOTapU(PMUUYECKOE YpaBHEHUE U HEPaBEHCTBO;
pemaTh OCHOBHBIE THIIbI JOTapU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB

Haxoaute PCIICHUA HpOCTCﬁH.IPIX TPUTOHOMCTPUUICCKHUX HCPABCHCTB

OnepupoBaTh NOHITUSIMU: CUCTEMA JIMHEHHBIX YPaBHEHHUH M €€ PEILEHUE;
WCIIOJIB30BaTh CUCTEMY JIMHENHBIX YPABHEHHM JUIsSl PEIICHHS TPAKTHYECKUX
3a1a4

2.5

Haxonuts pemenys mpoCcTeHIINX CUCTEM U COBOKYITHOCTEM paliMOHAIBHBIX
YpaBHEHUH U HEPABEHCTB

2.6

MonenupoBaTh peanbHble CHTyalldd Ha S3bIKE anreOpbl, COCTaBIAThH
BBIPAXCHMS, YPaBHEHHUS, HEPABEHCTBA U CHUCTEMBbl IO YCJIOBMIO 3aJayH,
HCCJIEIOBATh MOCTPOSHHBIE MOJIENIU C UCIOIb30BAHUEM armapara ajareopbl

DyHKINH U TPaPUKH




OnepupoBaTh MOHATUSAMH: TepHOAMYECKass (DYHKIHUSA, MPOMEKYTKH
MOHOTOHHOCTH (DYHKIMH, TOYKH HKCTpemyMa (PyHKUHMU, HauOoJblIee U

31 HaMMEHbIIIee 3HAa4eHUs1 (QYHKIMHM HA MPOMEXKYTKE;, HCIIOJNB30BaTh MX IS
uccie0BaHus QYHKIUH, 331aHHOH rpadKoM
OmnepupoBaTh MOHATUSAMH: TPa(UKU MMOKA3aTEIHLHOH, JOTapuPMHIECKON U
3.2 TPUTOHOMETPUUYECKUX (PYHKIMI; H300pakaTh WX Ha KOOPAMHATHOMN
IUIOCKOCTH M UCIIOJIb30BATh JUIS PEIICHHS YPaBHEHUH 1 HEPABEHCTB
33 N300paxaTh Ha KOOPJMHATHOM IJIOCKOCTH Fpa(bj/IKI/I JTMHEHHBIX vypaBHeHHI“d
Y MCIIOJIb30BATh X JUIS PELICHUS] CHCTEMBI JINHEHHBIX ypaBHEHUN
34 Ucnonp3oBate rTpaguku (YyHKIMA A7 HCCIEIOBAHUS IPOLIECCOB U
3aBUCHMOCTEH U3 IPYTUX y4eOHBIX AUCIUILINH
4 Hauana MaTeMaTH4ecKOro aHajinsa
OnepupoBarh MOHATUSMH: HETIPEPhIBHAS (QYHKIHS, TIPOU3BOIHAS (DYHKITUH;
4.1 UCIIOJIb30BAaTh T€OMETPUUECKHI U (DPU3NYECKUI CMBICI MPOM3BOJHOM IS
peleHus 3a1aq
49 HaxomuTe  mpow3BOAHBIE — DJIEMEHTAPHBIX  (YHKUWH,  BBIYUCIATH
' IPOU3BOHBIC CYMMBI, IPOU3BEICHUS, YACTHOTO (DyHKIIUHA
Hcronp30BaTh  NPOM3BOMHYIO Ui WCCIENOBaHUS  (QYHKIMHM  Ha
43 MOHOTOHHOCTh W JKCTPEMYMBI, MPUMEHSATh PE3yJIbTaThl HCCIEAOBAaHUS K
HOCTPOEHHIO I'paKOB
44 Hcnonb30BaTh MPOU3BOJAHYIO Il HAXOXKAECHUS HAWIYUIIEro pelieHus B
NPUKJIAJHBIX, B TOM YHCJIE€ CONMATBHO-YKOHOMHUYECKHX, 33a1auax
45 OnepupoBaTh TOHATHSMH: TIE€PBOOOpa3Has ¥ WHTETpal; MOHUMATh
' reoMeTpUYecKuil U (pU3NYecKii CMBICIT HHTErpaja
46 HaxonuTte nmepBooOpa3Hbie dJIeMEHTAPHBIX (QYHKIHNA, BRIYUCISATH HHTETPAT
' no ¢popmyie Hetorona — JleliOHua
47 Pemate nmpukiaaHble 3a/1aud, B TOM YHUCIIE COLMATBHO-3KOHOMUYECKOTO U

(H3nUecKoro xapakrepa, CpeJICTBAMU MAaTEMAaTHUECKOTO aHAIN3a



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KITACC
Kox IIpoBepsieMblii 371€MEHT COAEPKAHUA
1 Yucna v BBIYKCICHUS
Panmonanbupie  ynciaa. OOBIKHOBEHHBIE U JIECATHYHBIE JIPOOHM, MPOICHTHI,
11 OecKOHEUHbIe NTepUOoANYECKHE IpoOU. Apr(pMeTHUecKne oNepalnnun ¢ palMoHaIbHbIMU
' qucIaMu, IpeoOpa3oBaHUs YUCIOBBIX BeIpaskeHUH. [IpruMenenue npobeii u mporeHToB
JUIsl PEILICHUs IPUKJIAIHBIX 337a4 U3 Pa3IMYHbIX OTpaciiel 3HAHUU U pealbHOM JKU3HU
JeiicTBuTenpHbIC Yncia. PanoHanbHbIe U HppAaLMOHATIBHBIC YiCia. ApUMeTHIeCKHe
1.2 omepanuu ¢ JeWCTBUTENbHBIMU 4uciaMu. lIpuGmykE€HHbIE BBIYUCIEHMS, IpaBUIIa
OKpYIJIEHUS, IPUKUJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCIECHUN
Crenens ¢ menbiM nokaszareneMm. CtanaaptHas Gpopma 3arnucu 1elCTBUTEIBHOTO YUCIa.
1.3 Hcnonb3oBanue noaxofsmeil GopMbl 3anucu JEeHCTBUTENbHBIX YHCEN AJIS pEeIICHUs
IPAKTUYECKUX 3aJa4 U MPEACTaBICHUS JAHHbIX
1.4 Apudmernaeckuit KOpCHE HaTypaidbHOM creneHu. [leiicTBus ¢ apuMeTHUECKUMH
KOPHSIMM HaTypajbHOU CTEIICHU
15 CuHyC, KOCHMHYC M TaHI€HC YHCIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHI€HC YHUCIOBOIO apryMeHTa
2 YpaBHEHHs 1 HEPABEHCTBA
2.1 ToxaecTBa U TOKJIECTBEHHbIE IPEOOpPa30BaHUS
29 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpaXKeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
' (bopMyJIbI
73 VYpaBHeHHe, KOpeHb YypaBHEHHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
MHTEPBAJIOB
2.4  PemeHue 1esnbIX U JpOOHO-pallMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB
2.5  Pemenune uppanMOHaJIbHBIX YPaBHEHUI U HEPABEHCTB
2.6  Pemenue TpUroHOMETPUYECKUX YPABHEHUN
27 [IpuMmeHeHre ypaBHEHU U HEPABEHCTB K PEIICHUI0 MaTeMaTHUECKHX 3aJa4d U 3a/1a4 U3
pa3IMYHBIX 00J1aCTe HAYKH U PEaNbHOM KU3HU
3 @yHKUIUYU U TpadUKU
31 Oynkuus, crnocobbl 3amanus ¢yHkuuu. I'paduk QyHkuum. BzaumHo oOpaTHbIE
) byHKIMHA
39 Ob6nacte ompeneneHuss M MHOXeCTBO 3HaueHWd ¢GyHkuumu. Hymmu dyskuumn.
' [IpomexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE M HEUETHBIE (PYHKLIUU
33 CrenenHas (yHKIHMS C HATYpaJbHBIM M LIENbIM IMoka3aTeneM. E€ cBoiicTBa u rpaduk.
CgoiicTBa 1 rpaduK KOPHS 1-0i CTETICHU
34 TpuronomeTrpuyeckass OKPYHOCTb, OIpeAeNEeHUe TPUTOHOMETPUUYECKUX (YyHKUIUN
YKCIIOBOTO apryMeHTa
4 Havana maTeMaTn4ecKoro aHaamsa
41 ITocnenoBaTeNnbHOCTH, CHOCOOBI 3aJaHMs IOCIEAOBATEILHOCTEH. MOHOTOHHEBIE
NOCJIE0BATENBHOCTH
49 Apudmernueckass u TreoMeTpuueckas mporpeccud. beckoHeuyHO —yObIBaromas

reomerpuueckas mporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH TeOMETPHYCCKOU




nporpeccud. @dopmyna CIOXKHBIX NpoUEHTOB. Mcnonp30BaHHWE NPOrpEecCUM IS
pellleHus peaJbHBIX 3a[a4 MPUKIATHOTO XapaKkTepa

5 MHoxecTBa U JIOTHKa
MHokecTBO, oOmnepalud HaJal MHoXxecTBamu. Jluarpammel Oinepa — Benna.
5.1 [IpuMeHeHre TEOPETHUKO-MHOKECTBEHHOTO —anmapara [JjIsi ONHCAaHUs pPealbHbIX
MIPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEIMETOB
52 Onpenenenue, TeopeMa, ClIeICTBUE, JOKa3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUS
1 Yucna u BBIYUCICHUS
1.1 HatypanbHble u 1ienble uncia. [Ipu3Haku AeIMMOCTH LEIbIX YHCell
1.2 Crenens ¢ pallMOHAIBHBIM MOKa3arenaeM. CBOKCTBA CTENIEHU
1.3 Jlorapudwm yucna. JlecaTuuHble U HATYpaJIbHbIE JOrapu(MbI
2 YpaBHEHHUs 1 HEpaBEHCTBA
2.1 [IpeoOpa3oBaHue BbIpaXKEHHI, CoepKaluX Jorapudmol
2.2 [TpeoOpazoBaHue BbIpaKEHH, COIEPIKALINX CTENCHH C PAllMOHAIBHBIM MOKa3aTelleM
23 [IpuMeprl TPUTOHOMETPUYECKUX HEPABEHCTB
24 [Toka3arenbHble ypaBHEHUSI U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUsI 1 HEPAaBEHCTBA
26 CI/ICTSMLI JTUHEHUHBIX }/paBHeHmZ. Pemenue npukiagHeIxX 3a/1a4 ¢ TOMOIIBIO CUCTEMBI
JUHENUHBIX YpaBHEHUN
2.7 CucTembl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB
o [IpumMeHeHnne ypaBHEHHUH, CHCTEM M HEPABEHCTB K PEIICHUI0 MaTEeMAaTUUYECKUX 3a]1a4
W 3a]1a4 U3 Pa3IMyHbIX 00acTell HAYKH U peallbHOM KU3HU
3 OYHKIHH U TpaduKu
Oyuknus. [lepuonnyeckue ¢yHkuu. [IpomMexxyTku MOHOTOHHOCTH (GYHKIUH.
3.1 Makcumymbl ¥ MUHUMYMBI (QyHKIMUA. Haubonpiiee u HamMeHbIEE 3HAYEHUE
(GYHKITUN Ha IPOMEKYTKE
3.2 Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduku
33 [TokaszarenpHas u norapudmudeckas pyHKIIMU, UX CBOMCTBA U rpaduKu
3.4 Ucnonb3oBanue rpadukoB GyHKIUN I pelIeHUs] YpaBHEHUI 1 THHEHHBIX CUCTEM
Hcnonp3zoBanue rpadkoB GyHKIIAN 71T UCCIIEIOBAHUSI TIPOIIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpBhIE BO3HUKAIOT TPU PEIICHUH 3a/ad W3 APYTUX YYEOHBIX MPEAMETOB H
peaTbHOM KU3HU
4 Havana maremaTnueckoro aHaiamnsa
4.1 HenpepsiBabIe QyHKIINH. METOT MHTEPBAIOB JIJIsl PEIICHUSI HEPABEHCTB
4.2 [TpownsBoanas hyukmuu. ['eomerpuuecknii 1 PU3NIECKUN CMBICI POU3BOTHON
43 [Ipon3BoaHbIe 3yIeMEHTApHBIX GyHKOHH. DOpMynbl HAXOXKJACHHS MPOU3BOTHOMN
CYMMBI, IPOU3BEJICHUS M YACTHOTO (DYHKIIUH
[IpumeHneHne MPOM3BOMHON K WCCIECIOBAaHWIO (YHKIMA HAa MOHOTOHHOCTh U
4.4 sKCcTpeMyMbl. HaxokiaeHre HauOONbIIer0o M HAMMEHBIIEro 3HaYeHUS (YHKIUU Ha

OTpe3Ke




[IpuMeHeHne MPOU3BOIHOM I HAXOKICHUS HAWIIY4IIEro PelieHUs] B IIPUKIIAIHBIX

4.5 3ajjayax, U1 ONpEAETCHHMs CKOPOCTH Ipoliecca, 3aJaHHoro Qopmyso wuiu
rpadpuKom

4.6 [TepBooOpasuas. Tabmuia mepBooOpPa3HBIX

47 WuTerpan, ero reoMeTpuyeckiii 1 (pU3NYECKUil CMBICI. BrIuncieHne nHTerpaia mno

dbopmyne Hetotona — JleiiOHuIa




IMPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOT'PAMMBI CPEJHEI'O OBIIETO OBPA3OBAHUSI

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTaTaM 0CBOEHUS
NMpoBePSIeMOr0  OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl CpeHEro 0011ero
TpeOOBaHUSA oOpa3oBaHus

Bnagenne MeronaMu J0Ka3aTeNbCTB, AJITOPUTMAMH PEIICHHS 3a/1ay;
yMeHHEe (GOpPMYJIHPOBATH W OINEPHUPOBATH TOHATHSAMH: OIpEACICHHUE,
aKCMOMa, TeopeMa, CIEICTBUE, CBOWCTBO, NPHU3HAK, JIOKA3aTEIbCTBO,
pPaBHOCHIIbHBIC (OPMYJIMPOBKH; PUMEHSITh UX; YMEHHE (OPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH IPUMEPHl U
KOHTPIPUMEPBI, HCIIOJIBL30BaTh METOJ MaTeMaTHYeCKOW WHIYKIIUY;
MMPOBOAWTL AOKA3aTCIbHBIC PACCYKACHUA IIPpHU PCUHICHUHA 3aaa4, OUCHUBATDH
1 JIOTHYECKYI0  TMPAaBWIBHOCTh  PACCYXKICHHH, yMEHHE OIECPUPOBATH
MOHATHUAMU: MHOXCECTBO, IMOAMHOXCCTBO, OIICpallMi HaJl MHOXKCCTBAMMU,
YMEHHE UCIOJB30BaTh  TEOPETUKO-MHOXKECTBCHHBIM  ammapar s
OImrucCaHusd p€ajibHbIX NPOUCCCOB U SIBJIEHUU U Ipu pCICHUHU 3aaa4, B TOM
YHCJIC U3 IPYTUX YUEOHBIX MPEIMETOB; YMEHHE ONEPUPOBAThH MOHITUSIMHU:
rpad, cBs3HBIN Tpad, 1epeBo, UK, rpad Ha MIOCKOCTH, YMEHHUE 331aBaTh
U OMHCHIBATh Tpadbl pa3NIuYHBIMU CIIOCOOAMM; HCIIONB30BaTh Tpadbl MpU
pEIIeHUH 33129

YMeHue onepupoBaTh MOHSITHSIMH: HATypalbHOE YHUCIO, LEJI0€ YHUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HaTyPaJIbHOM CTENEHH, CTENEHD C
paloHaIbHBIM IIOKAa3aTeJIeM, CTENEHb C JEWCTBUTEIbHBIM MOKA3aTEIIEM,
JorapupmM UuCla, CHUHYC, KOCHHYC M TaHIT€HC MPOM3BOJBHOIO YHUCIA,
OCTaTOK IO MOAYJI0, pallOHAJIbHOE YHUCIIO, HPPALUOHAIBHOE YHCIIO,
MHOKECTBA HATYpalbHbBIX, LEJbIX, PalMOHAIBHBIX, JICHCTBUTEIHHBIX
YHCeJl; YMEHUE UCIOJIb30BaTh MPU3HAKU JIETMMOCTH, HAUMEHBIINN 001N
JIenuTeNb W HauMeHblllee ofliee KpaTHoe, anroput™M EBkiampa mnpu
pelIeHnH 33/1a4; 3HAaKOMCTBO C PA3JIMUYHBIMHM MO3UIIMOHHBIMU CHCTEMaMU
CUHCIJICHUS; YMEHUE BBINIOJIHATH BHIUMCIIEHUE 3HAUCHHUH 1 TpeoOpa3oBaHus
BBIPDOKEHHUIN CO CTEeNeHsSIMU M Jorapudmamu, mpeoOpazoBaHusl APOOHO-
2 palMOHANBHBIX  BBIPAXKEHHUM;  yYMEHHE  ONEpUpPOBaThb  MOHSATHUSMU:
MOCJIEI0BATENbHOCTh, apu(MeTHuecKas Mporpeccus, TreoMeTpudecKas
nporpeccusi, OECKOHEYHO YOBIBaIOIIass Te€OMETpUYEcKass MPOrpeccus;
yMEHHE 3a/aBaTh IIOCJIEOBATEIbHOCTH, B TOM YHCJIE C IOMOUIbIO
PEKYPPEHTHBIX (POpMyYJI; yMEHUE ONEepUpPOBATh MOHATHAMU: KOMIUIEKCHOE
YHUCIIO, CONpPSDKEHHBIE KOMILJIEKCHBIE 4YHCJAa, MOIYJb W apryMeHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCeN
(reomeTpuyeckasi, TPUTOHOMETpPUYECKass U anreOpanyeckas); yMeETh
NPOU3BOIUTH apu(METHYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
MPUBOJIUTH MPUMEPHI HCIIOIb30BAHUS KOMIUIEKCHBIX YHCEIN; ONEPHUpPOBAThH
HNOHATHSMM:  MaTpuua 2xX2  wm  3x3, onpenenurenb  MaTpULbl,
TEOMETPUYECKHUI CMBICIT OTIPEACTUTENS

YMeHne omnepupoBaTh MOHATHUSAMH: palHOHAIbHBIE, HpPpalUOHAIbHbBIC,
3 NoKa3aTebHbIC, CTENEHHbIE, JOrapu(pMHUUYECKHe, TPUTOHOMETPHUECKUE
YpaBHEHUsT M HEPaBEHCTBA, MX CHUCTEMBI; YMEHUE ONEpPUPOBATH




MOHATUSAMH: TOXKJECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHMe, ypaBHEHHE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PAaBHOCUJIBHOCTH
YPaBHEHUN, HEPABEHCTB M CHUCTEM; YMEHHME peEIlaTb YypaBHEHUs,
HEPABEHCTBA M CHCTEMBI C IIOMOLIBIO Pa3JIMYHBIX IPUEMOB; DPEIIATh
YpPaBHEHUs, HEPABEHCTBA M CHUCTEMbl C [apaMeTpoM; IPUMEHATH
YPaBHEHHs, HEPABEHCTBA, UX CHUCTEMBI JUI1 PELUIECHUS MaTeMaTH4ECKHX
3aj71a4 M 3a/1a4 U3 PA3IMYHbIX 00JIaCTel HAYKH U peabHON )KU3HU

YMeHue omnepupoBaTh HOHATHUAMH: (DYHKIUS, 4YETHOCTh (YHKIIHH,
NEepUOANYHOCTh (YHKIMH, OIPAaHMYCHHOCTh (YHKIMH, MOHOTOHHOCTH
(byHKIMH, SKCTpeMyM (QYyHKIUHM, HauOoJbllee M HaMMEHBIIEEe 3HAYCHHS
(GYHKIMM Ha MPOMEXYTKE, HENpepbIBHAS (QYHKIHS, aCUMIITOTHI rpaduka
dyHKIMU, TIepBas M BTOpas MPOU3BOAHAS (DYHKIIMH, T€OMETPHUECKUI H
(Gu3MyecKuii CMBICT TMPOW3BOJIHOM, IEpBOOOpa3Has, ONpeneIEHHBIN
MHTETpal, YMEHHE HaxXOAWTh AaCHUMITOTHI Tpaduka (GYHKIUH; yMEHHUE
BBIYHCIIATE  NPOHM3BOAHBIE CYMMBI, IIPOM3BEACHUS, YAacTHOTO U
KOMITO3UIIUN (YHKIMH, HAXOAWUTh ypaBHEHHE KacaTeNbHOW K rpaduky
(GYHKIMM; YMEHHE HaXOJUTh IPOU3BOJHBIC 3JIEMEHTAPHBIX (YHKIUI;
YMEHHE HCIIONIb30BaTh MPOU3BOAHYIO [UIS HCCIEHAOBAaHHUS (DYHKIIHIA,
HAaXOJHUTh HauOOJbIIME W HAMMEHbIINE 3HA4YCHUS (QYHKIUHA; CTPOHUTH
rpadKi MHOTOWJICHOB C HCIIOJB30BAaHHEM amiapara MaTeMaTHYeCKOTo
aHaJM3a; MPUMEHATh TPOU3BOJAHYIO U HAXOXKICHUS HAWIYy4LIEro
pelieHnss B TPUKIAAHBIX, B TOM YHCJIE COLUAIbHO-SKOHOMHUYECKUX U
¢bu3nyeckux 3aaavyax; HaXOAUTh IUIOIAAN U 00BEMBI (UTYDP C MOMOUIBIO
MHTETpaia; MPHUBOAWTH TPUMEPHl MATEeMaTHYECKOTO MOJCIHPOBAHUS C
NOMOIIBIO AU(epeHInanbHbIX YpaBHEHUIH

YMeHue onepupoBaTh NOHATUAMU: Tpapuk (QyHKIMH, oOpaTHas GYyHKLNS,
KOMIO3UIMS (QYHKIMM, NUHEWHas QyHKUUS, KBaApaTU4Has (QyHKUHUSA,
paunoHanmbHass (QYHKLUS, CTeNeHHass (YHKLUSA, TPUTOHOMETpUYECKHE
byHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHUE (PYHKIMHU, TOKa3aTeslbHAs W
Jgorapupmuueckas (QyHKIMH; yMEHUE CTPOUTh TpapUKH H3YyYEHHBIX
GyHKIUMI,  BBINOJHATH  npeoOpa3oBaHust  rpa@ukoB  (yHKUUH,
UCMOJIb30BaTh Tpa(UKH Ul U3yYeHUs MPOLECCOB M 3aBUCUMOCTEH, MpH
pelleHnn 3a7ad U3 JPYruxX Y4eOHBIX MpPEeIMETOB W 3a7ady M3 peaibHOU
KU3HHM; BBIpakaThb (OpMyJaMH 3aBHCHUMOCTH MEXKIy BEIMYMHAMU;
MCIIOJIb30BaTh CBOMCTBA U rpaduku (YHKIMHA IS pelieHus] ypaBHEHHH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN
MJIOCKOCTH MHOXECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB M UX CHCTEM

YMeHue pemarb TEKCTOBBIE 3aJauyd Pa3HbBIX THUIOB (B TOM YHUCIE Ha
MPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOMMOCTh TOBapoOB U
yCIyT, HaJOTH, 33/1a4i U3 00JacTH yNpaBJICHUS JUYHBIMU U CEMEWHBIMU
(¢buHaHCaAMM); COCTABIISITh BBIPAXKEHMSI, YPABHEHMs, HEPAaBEHCTBA U HUX
CHUCTEMBI II0 YCIIOBHUIO 3aJa4d, HCCIIEN0BATh IIOJYyYEHHOE pELICHUE U
OLICHMBATh MPABIONOAOOHOCTh pPE3yJbTAaTOB; YMEHHE MOJIEIMPOBAThH
peasibHblE CUTyallud Ha S3bIKE MAaTEMaTHKH; COCTABIATH BBIPAKECHUS,
YPaBHEHHsI, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBHIO 3a/1a4M, HCCIEI0BATh
MOCTPOCHHBIE ~ MOJIEIM C  HWCIHOJB30BAaHHMEM  ammapara  aireopsl,
MHTEPIPETUPOBATH MOJTYYCHHBIN PE3yIbTaT

YMeHne onepupoBaTh MOHATHSAMU: CpellHee apu(pMeTHUecKoe, MeauaHa,
HauOoJbIllee U HAaUMEHBIIIEEe 3HAUCHUS, pa3Max, JUCTIEPCHUsi, CTAaHIAPTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; YMEHUE H3BJEKaTh, UHTEPIPETHUPOBATH
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uHpOpMaLKIO, PEJCTABICHHYIO B TabiMIax, HAa AUarpammax, rpadukax,
OTPaXKAIOLIYI0 CBOWCTBA PEaJbHBIX MPOLIECCOB U SBICHHIA; NMPEICTABIATH
uHPOpPMALIMIO C TOMOIIbIO TaOMWII W JAWarpaMM; HCCIEI0BaTh
CTaTHCTUYECKHE JaHHbIE, B TOM YHUCIE C MPUMEHEHHEM TIpapHuecKuX
METO/OB U AJIEKTPOHHBIX CPEICTB; rpa)MuecKu MCCIeI0BaTh COBMECTHBIE
HaOJIIOJICHUS C TOMOUIBIO AMarpaMM pacCceMBaHUs M JIMHEHHOW perpeccuu

YMeHue omnepupoBaTh MOHSATHUSAMU: CIYYalHBIA ONBIT MU CIydailHOE
CcOOBITHE, BEPOSITHOCTh CIIYYalHOTO COOBITHS; YMEHHUE BBIYHCISATH
BEPOATHOCTh C HCIOJB30BaHUEM TIpaduyecKuX METOJ0B; MPUMEHSTh
(GOpMYIIBI CIOKCHHSI U YMHOXKEHUS BEPOSITHOCTEH, (OpMyIly MOJIHOMN
BeposiTHOCTH, (hopmyiry beprymmm, komMOuHaTopHble (aKkThl U (GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEATBHBIX COOBITHI; yMEHHE OIEPUPOBATH
MOHATUSIMM:  CIy4ailHas BeJIMYMHA, paCHpeesieHne BEpOSTHOCTEH,
MaTEeMaTHYECKOe OXHJAaHWEe, JUCIEPCHS W CTaHJAPTHOE OTKJIOHEHUE
CIy4ailHOH  BeNMYMHBI, (YHKIMM pacrupefeNieHuss U  IUIOTHOCTH
PaBHOMEPHOT0, TTOKA3aTEIIFHOTO M HOPMAJIBLHOTO paclpeieiicHUui; yMEeHUE
MCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX PACHpE/IeICHU Ui pEIleHus 3a/1ay;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOUHBIX
WCCJICIOBAaHHUM, YMEHHUE NPHUBOJUTH TMPUMEPbl MPOSBICHUS 3aKOHA
OONBIIUX 4YHUCENl B TPUPOAHBIX W OOINECTBEHHBIX SIBJICHUSAX; YMEHHUE
OMEepUPOBATh MOHATUSMU: COYETAHUE, MEPECTAHOBKA, YMCIO COYETAHUU,
YHCII0O  TIEPeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOHMHATOpHBIE (DAKThl U PACCYXKACHMS AJI PEIICHUs 3a7ad; OLIEHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA, COCTABIATh BEPOSTHOCTHYIO MOJICIbh U
WHTEPIPETHPOBATH MOJTYUCHHBIN pe3yIbTaT

YMeHHe omnepupoBarb IOHATHUAMHU: TOYKA, IpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYHUHA yIJia, IJIOCKUN YroJl, IBYIPaHHBIN
yroj, TpEXIPaHHBIA YIrojl, CKPELIUBAIOIIKUECS IPSIMbIE, I1apalIeIbHOCTh U
NEPNCHAUKYIIIPHOCTD IIPAMBIX H HJIOCKOCTeﬁ, Yroia MEXAy IIpsIMBIMH,
Yroia Mexay MpsAMOM U IUIOCKOCTBIO, YIOJI MEXKAY IUIOCKOCTSAMH,
pacCTOsIHUE OT TOYKM 1O IUIOCKOCTH, PAaCCTOSTHUE MEXAY NPSIMBIMH,
pacCTOSIHUE MEXIYy IIJIOCKOCTSAMU; YMEHHME HCIIONb30BaTh IIPU PEILIECHUU
3aaa4 U3YYCHHBIC (baKTI)I U TCOPCMbI ITNIAHUMCETPUHU, YMCHUC OLICHHBATDH
pasMepsl OOBEKTOB OKPY’KAIOIIET0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOACIN C IOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pEIIaTbhb
CBSI3aHHBIE C HUMU IIPAKTUYECKUE 3a1a4U

YMeHue omnepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpbl, 00BEM (UTYPHI,
MHOTOTPaHHUK, NPAaBUJIbHBI MHOTOTPaHHMK, CEYEHHE MHOIOIDAaHHUKA,
Ky0, mMapajenenumnesn, Opu3Ma, NUpaMuia, (urypa U TOBEPXHOCTh
BpallleHHus, LWIMHIpP, KOHYycC, wmap, cdepa, miomans chepsl, IIOMmaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYyca, LWIMHIpa, O0bEM KyoOa,
IPSIMOYTOJIBHOTO NapajUlefienuIeaa, MNUpaMHUAbl, NPU3MbI, LWIMHIPA,
KOHYyCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYCHMs] KOHyca M LMIMHAPA,
NapajuleJIbHbIE OCH WJIM OCHOBAHMIO, CEUEHHE Ilapa, IIJIOCKOCTb,
Kacaromascss cgeppl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTb CE4YEHUe
MHOTOTpaHHHKa, U300pakaTb MHOTOT'PAaHHHUKH, (UTYPbl U TOBEPXHOCTH
BPALLEHUS, UX CEUCHMsI, B TOM UYHUCIIE C TOMOIIBIO IEKTPOHHBIX CPEJICTB;
YMEHHE TMPHUMEHSATh CBOMCTBA I€OMETPUYECKUX (DUTYpP, CAMOCTOSTEIHHO
(bopMyIMpOBATh ONPEAEICHHS U3ydaeMbIX (QUTYp, BBIABUraTh TUIIOTE3bI O
CBOWCTBAaX M IMpH3HAKaX T€OMETPHUYECKUX (Uryp, OOOCHOBBIBATH HWIIH




OlpoBepraTh MWX; YyMEHHE MPOBOAUTH Kiaccuukanuioo Quryp 1o
pasIMYHBIM MPU3HAKaM, BBIIOJIHATh HEOOXOAUMBIE JIONOJIHUTEIIbHBIE
IIOCTPOEHUS
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YMeHue onepupoBaTh MOHATHUSIMH: JBIDKEHHE B MPOCTPAHCTBE,
napajieNIbHbli MepeHOC, CUMMETPHsI Ha IJIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3zoBaHue MOM00US, TONOOHBIE QUTYPHI; YMEHUE
pacrio3HaBaTh PaBHbIE M IO0J00HBIE (QUIYphl, B TOM 4YMCJIE B MPUPOJE,
HCKYCCTBE, apXUTEKTYpe; HCIOJIb30BaTh T€OMETPUUYECKIE OTHOILICHHS TIPU
peLIeHUH 3aJay; HaXOAUTh TEOMETPUYECKHE BEIMYUHBI (JUIMHA, YIOJI,
Iomaab, 00bEM) IpU PEHICHUH 33/1a4 U3 JIPYTUX YUEOHBIX MPEIMETOB U
U3 pealbHOM KM3HM; YMEHHME BBIUHCIIATH I'€OMETPUYECKUE BEIUYMHBI
(1uHA, yroiy, IIIOMIAAb, OOBEM, IUIOIIA[bL I[OBEPXHOCTH), HCIIOIb3YS
U3y4eHHbIe (OPMYJBI M METOJbl, B TOM YHUCIE: IJIOMIAJAb HMOBEPXHOCTU
NUpaMUIbl, TPU3MBI, KOHYCa, IWIMHApA, IUIomans chepsl; 00bEM Kyoa,
IpPSMOYTOJBHOIO MapajuieNienumesia, MNUPaMUAbL, MPU3MBL, MIMHIPA,
KOHYCa, [l1apa; yMEHHE HaXOIUTh OTHOIIEHHE 00BbEMOB MOJIOOHBIX QUTYp
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VYmenune ONCprupoOBaTh MHOHATUAMU: MPAMOYTOJIbHASA CUCTCMa KOOPAWHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPIUHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpa HAa 4YKCJIO, Pa3JIOKCHHWE BEKTopa Mo 0Oaswucy,
CKaISIpHOE TPOU3BEJCHHE, BEKTOPHOE IPOM3BEICHHUE, YO MEKIY
BCKTOpaMHu; YMCHUC HCIIOJIb30BaATh BCKTOpHLII;'I u KOOpI[HHaTHI:IfI METO/
JUTSL PEUICHUSI TEOMETPHUYECKUX 3a]au M 3a]1a4 APYTUX YUEOHBIX MPEIMETOB

YMeHue BoIOUpaTh MOAXOIAIINN METO JUIS PELIeHHs 3a/1aui; TOHUMaHue
3HAYUMOCTH MAaTE€MaTUKH B HW3YUYEHUU TMPUPOJIHBIX U OOIIECTBEHHBIX
MPOLECCOB U SIBJICHUM; YMEHUE pPaACIO3HABATh IPOSIBICHHUE 3aKOHOB
MAaTeMaTUKU B UCKYCCTBE, YMEHHE MPUBOAUTH MPUMEPHl MaTEMaTUYECKUX
OTKPBITUHA POCCUKMCKON U MUPOBOM MATEMATUUYECKON HAYKU




INEPEYEHDb 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBIX HA EI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
1 Yucia v BBIYUCIICHUS
1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH LHEIbIX YHCEel
12 Panmonaneubie  uncina. OOBIKHOBEHHBIE U JICCATUYHBIC APOOH, TMPOLICHTHI,
) OCCKOHEYHBIC MTEPUONUCCKHUE TPOOH
13 Apudmernaeckuit KOpeHb HaTypaJbHOW cTeneHu. JlelicTBus ¢ apudMeTHUYESCKUMHU
KOPHSIMH HATypaJIbHOU CTCTICHH
14 Crenens ¢ 1enbiM nokaszaresieM. CTeneHb ¢ pallMOHaIbHBIM TToKazareneM. CBOMCTBa
CTETeHH
15 CuHyCc, KOCMHYC M TaHT€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
ApPKTaHIE€HC YHCIOBOTO apTyMEHTa
1.6 Jlorapudm uncna. [lecaTndynbple U HaTypajIbHbIE JOTapUPMBbI
JeiicTButenpHble 4ucna. ApupMETHUECKHE ONepaluud C JACHCTBUTEIbHBIMU
1.7 guciamu. [IpubnmxEHHbIC BRIYUCICHUS, TPAaBUIIa OKPYTICHUS, TPUKUIKA U OI[CHKA
pe3ylibTaTa BRIYUCICHUN
1.8 [IpeoOpa3zoBanHue BhIpaXKEHUN
1.9 KommiekcHbie uncna
2 YpaBHEeHHS 1 HEPaBEHCTBA
2.1 [{enbie u IPOOHO-pALIMOHANBHBIE YPABHEHHS
2.2 HppauroHaibHble YpaBHEHUS
2.3 TpuroHOMETpHUYECKUE YPAaBHEHUS
24 [Toka3arenbHble U TorapupMUUYECKUE YpaBHEHHS
2.5 [lenbie u 1poOHO-paIIIOHATIEHBIE HEPABEHCTBA
2.6 HppanmonaibHble HEPaBEHCTBA
2.7 [TokazarenbHble U JIorapupMuUIecKie HEpaBEHCTBA
2.8 TpuroHomeTpruuecKkue HEPABEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHU U HEPABEHCTB
2.10 YpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Matpuia cucTemMsl IMHEWHBIX ypaBHEHUN. OnpeennTenb MaTpULIbl
3 OyHKIHH U TpaduKh
31 Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢ynkumuu. B3aummuo oOpaTHBIE
) bynkumn. Yérapie n HeuéTHBIC QyHKIMU. [leproanyeckue GyHKITUN
OO6nacte ompeneneHUss W MHOXKECTBO 3HaueHwid (ynHkumu. Hymu ¢dyHKIMU.
39 [TpoMeXyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcumymMbl ¥ MUHUMYMBI (yHKIMUA. Hambonbiiee u HanMeHbIllee 3HAUYCHUE
(GYHKIIUN Ha IPOMEKYTKE
33 Crenennas (yHKOHMS C HaTypajdbHBIM M IIEJBIM IOKa3aTeneM. EE cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOPHS 1-0U CTENEHU
3.4 Tpuronomerpuyeckue GYHKINH, UX CBOWCTBA U rpaduKu
3.5 [TokaszarenbHas u norapudmudeckas GyHKIMH, UX CBOMCTBA U rpaduKu
3.6 Touku paspeiBa. AcuMmnTorel rpadukoB ¢yskuuid. CpoiictBa  (QyHKIUH,




HEIPEPBIBHBIX HA OTPE3KE

3.7 [TocnenoBateabHOCTH, CIOCOOBI 33aHUS IOCIEI0BATEIbHOCTEH
3.8 Apudmernueckast 1 reoMmeTpuueckast nporpeccui. @opmyiia CI0KHBIX MPOLIEHTOB
4 Hauana maTtemaTuyeckoro aHaausa
4.1 [IpousBoanas ¢pynkuuu. [IponsBoaHbIE FMeMEHTAPHBIX (DYHKITHIA
[IpumeHeHre NPOU3BOAHONM K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 3KCTpeMyMbl. Haxoxnenue HanOoJbIIero ¥ HAaMMEHbBINEro 3HaYeHUs (YHKLIUU Ha
OTpE3Ke
43 ITepBooOpaznas. MaTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXxecTBO, orepaluu HajJ MHOKecTBamu. J(uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuxka
7 I'eomerpus
7.1 @urypsl Ha IOCKOCTH
7.2 [IpsiMbI€ ¥ TUIOCKOCTH B POCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena ¥ NOBEPXHOCTH BpaLCHUS
7.5 KoopauHatsl 1 BEKTOPHI







