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MNOACHUTEJIBHASA 3AIINCKA

VYyebnblii Kypc «Anrebpa U Hayajla MaTeMAaTHYECKOTO aHAIM3a» SIBISETCA
OJIHUM M3 Haubojee 3HAYUMBIX B IpOrpamMMme CpelHero oO0Iiero oOpa3zoBaHUs,
MIOCKOJIBKY, C OJHOM CTOPOHBI, OH OOECHEeYMBAET WHCTPYMEHTAJIbHYIO 0a3y A
U3YYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IpYroi CTOPOHBI, (hopMHUpYyET
JIOTUYECKOE U a0CTPAKTHOE MBIIUJIEHUE O0yYarONIMXCs Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKH, 00ILIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH U JPYTUX
TUCHUIUIMH. B pamkax paHHOro y4yeOHOro Kypca oOydyaroluecs OBJaJeBalOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HayKH, KOTOpas (QOpMyJIUpYyeT CBOU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VYyebHblii Kypc anreOpbl M Havyall MAaTEMAaTHUYECKOTO aHaIM3a 3aKja/IbIBaeT
OCHOBY ISl YCHEHIHOTO OBJaJCHHS 3aKOHAMU (U3UKU, XUMHH, OWOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHICHUIUN Pa3BUTHUSI SKOHOMHUKHU U OOIECTBEHHON JKU3HU,
MO3BOJIIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX IH(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO MCIONb30BaTh UX JJIs JajbHeHIero o0pa3oBaHus U B
MOBCEHEBHOMN XM3HU. B TO ke Bpemsi oBiajeHHe aOCTPAKTHBIMU U JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSIMU anreOpbl M MaTeMaTHYeCKOTO aHallu3a pa3BUBAET
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JOKa3bIBAThH
YTBEPXKACHUS C MOMOILIBIO MHAYKIIMH U PacCy’kaaTh NEAYKTUBHO, HUCIIOJIb30BATh
000011eHne W KOHKpETHU3aluio, al0CcTparupoBaHUE U aHaJIOTUI0, (POpPMHUpPYET
KpPEaTUBHOE U KPUTUUECKOE MBIILIICHHE.

B xone uzyueHus yueGHOro kypca «Anredpa M Hayajga MaTeMaTHUYECKOIroO
aHaln3a» 00ydYaroIuecs TMOJyYaroT HOBBIM OMNBIT PEIICHUs MPUKIAAHBIX 3a7ad,
CaMOCTOSITENIbHOTO TMOCTPOEHUSI MAaTEeMAaTUYECKUX MOJENEH peaibHBIX CHUTYyallHi,
UHTEpHpETAllud  TOJIYYEHHBIX  pElIeHUuH, 3HAKOMATCS C  MpUMepaMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEeW B MpUPOJE, HAyKEe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITHSIMHU U UX aBTOPAMH.

VY4eOHblii Kypc o0nanaeT 3HAYUTEIbHBIM BOCIUTATENBHBIM IOTEHIIHAIIOM,
KOTOpBIA peanu3yeTrcss Kak uepe3 Yy4eOHbI Marepual, CIOCOOCTBYIOIINN
(GOpMHPOBAHHIO HAYYHOT'O MHUPOBO33PEHUS, TaK M yepe3 crneuuduky ydeOHOH
NEeATEIbHOCTH, TpeOyromeld MNPOJOJDKUTEIBHOM  KOHIIEHTpAlMM  BHUMAHMS,
CaMOCTOSITENIBHOCTH, AaKKypPaTHOCTM M  OTBETCTBEHHOCTH 3a TOJY4YEHHBIN
pe3yJbTarT.

B ochHoBe wmeronuku oOyyeHust anreOpe W HayajgaM MaTEeMaTU4YeCKOro
aHaJIM3a JISKUT JAEATEIbHOCTHBIA TPUHIUI O0yUEHHUS.

B crpykType yueOHOro Kypca «Anrebpa M Hayajia MaTeMaTUYECKOIro
aHaJln3a» BbIAEICHBI CICAYIOUINE COAEpKaTeIbHO-MEeToANnUecKue TuHun: «Yucna
U BBIYUCIICHU», «DYHKINU U TpapuKmn», «YpaBHEHUS U HepaBeHCTBa», «Hauamna
MaTEeMaTU4YecKoro aHamusa», «MHoxecTBa M JIoTHKa». Bce OCHOBHbIE



COJIePKATETHHO-METOIMYCCKHE JIMHUU HW3YYalOTCSd HA NPOTSDKEHUHM JBYX JIET
oOydeHUsT Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHMs, €CTECTBEHHO JOTOJHSS
ApyT Apyra W MOCTENEHHO HACHIASCh HOBBIMUA TEeMaMU U pasfenamu. [laHHBIHI
y4eOHBIA KypC SBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEeIuHSET B cebe
COJIep)KaHNEe HECKOJBKMX MAaTeMaTHYeCKHX IUCIUIUIMH, TaKuX Kak anredpa,
TPUTOHOMETPHSI, MAaTeMaTHYECKUN aHaju3, TEOPHs MHOXKECTB, MaTeMaTHYeCKas
ngoruka u apyrue. [lo mepe Toro kak oOydaromuecs OBIaJEBalOT BcE Oosee
IMIMPOKUM MATEMAaTUYECKUM aIapaToM, Y HUX TOCIEI0BATEIbHO (OPMUPYETCS U
COBEpIICHCTBYETCS YMEHHE CTPOUTh MaTeMAaTHYeCKyl0 MOJENb pPealbHOU
CUTYyalluu, IPUMEHATh 3HAHUS, TIONyYCHHBIC MTPH M3yUYEeHUU Y4eOHOTO Kypca, IJis
PEIIEHHSI CAaMOCTOSATEIEHO C(HOPMYITMPOBAHHON MAaTEMAaTUYECKOH 3a/1auH, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

ConepkarenpHO-MeTOIMYEeCKass JUHUS «UYuclia U BBIYMCICHUS» 3aBepIacT
dbopMUpOBaHNE HABBIKOB MCIOJIB30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaToO Ha YPOBHE OCHOBHOTO 001ero oopasoanus. Ha ypoBHe cpemnero o01iero
oOpa3oBaHusi 0coboe BHUMaHue ynensieTcss  (OPMUPOBAHHIO  HABBIKOB
paIMOHATBHBIX BBIYMCICHHH, BKJIIOYAIOMIMX B CE0s MCIOJIB30BAHUE PA3TMYHBIX
dopM 3amucu 4Ymcia, YMEHHE JeNaTh NPUKHUIKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIYHCJICHHSI, OLICHUBATh UYWCJIOBHIE BBIpaXXEHHS, PabOTaTh C MaTeMaTHUYECKUMU
KOHCTaHTaMH. 3HAKOMBIE OOYYaroIIMMCS MHOXECTBa HATypPaJIbHBIX, IICIIBIX,
pallMOHANBHBIX ¥ JIEHCTBUTEIBHBIX  YHUCEN  JOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX YHCEI. B KaxJaoM #3 O3TUX MHOXECTB paccMaTpUBAIOTCSA
CBOMCTBEHHBIE €My crenuduueckue 3amadyd W OIepalyu: JeJCHHE HaIlemo,
OTIEpUPOBAHME OCTAaTKaMHW HAa MHOXKECTBE IIeNIbIX YHCEeN, OCOOBbIe CBOWCTBA
paIMOHATIBHBIX M MPPAIMOHATBHBIX YHCEN, apUPMETHUESCKIE ONEPAIUH, & TAKKe
U3BJICUCHUE KOPHS HATYPAJIbHOW CTENEHH HA MHOXKECTBE KOMIUIEKCHBIX YHCEI.
bnarogapsi mocienoBaTenTbHOMY PACHIUPEHUIO Kpyra HCIOJBb3YEeMBIX YHCENT U
3HAKOMCTBY C BO3MOKHOCTSIMH UX TPUMEHEHUS IJIS PEIICHUs Pa3IuYHbIX 3a71ad
dopmupyeTcss TpeACTaBICHHE O SAMHCTBE MATEMAaTHKH KaK HayKd U €€ poJiH B
NIOCTPOCHUH MOJIENIEH PEaTbHOTO MHpPA, MIMPOKO HCIONB3YIOTCS 000O0IIeHUEe U
KOHKPETHU3aIHS.

Jluaust «YpaBHEHHUSI U HEPABEHCTBA» PEATU3YETCs] Ha MPOTSIKEHUH BCETO
oOydeHHss Ha YpPOBHE CpEIHEro o0mero oOpa3oBaHMS, MOCKOJBKY B KaKIOM
paznene IIporpammbpl MpPEemyCMOTPEHO pEUICHHE COOTBETCTBYIONMX 3aaad. B
pe3yiabTare OOydYaromuecss OBIAIEBAIOT PA3IUYHBIMH METOJAMH  PEIICHHUS
paIlMOHANBbHBIX, HUPPAIMOHANBHBIX, TMOKA3aTeIbHBIX, JIOTAPUPMUYCCKUX |
TPUTOHOMETPUUECKUX YypPaBHCHUW, HEPaBEHCTB W CHUCTEM, a TakkKe 3ajad,
colepkammx mapameTpbl. [lomydeHHBIE YMEHHs IIUPOKO HCIONB3YIOTCS TIpU
UCCIIeIOBaHNH (YHKIMK C TIOMOIINBIO TPOU3BOJHOM, MPH PEHICHUN MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJECHUE HauOOJBIINX U HAUMEHBIIUX 3HAYEHUN (PYHKIIHH.
Jlannast copepkarenbHasi JTMHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacu€rtel 1Mo  Qopmynam, MpeoOpa3oBaHHUS  PAllMOHATIbHBIX,
VUPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKCHUM, a TAKKE BBIPAKCHUU,
CoJlepKallluX CTeNneHu M Jjorapudmbl. brarogaps u3ydeHuro anreOpanvecKkoro
Marepruajia  IPOUCXOAWT  JAJbHEWIIEEe  Pa3BUTHE  ANTOPUTMHYECKOTO U
abCTPaKTHOTO MBILIUICHUS OOydarolmuxcs, (OPMUPYIOTCS HABBIKH JETyKTUBHBIX
paccykaeHuil, paboOTel C  CUMBOJIBHBIMM  (OpMaMu,  IpenCTaBICHUS
3aKOHOMEPHOCTEM M 3aBUCHUMOCTENl B BHJIE€ PABEHCTB M HEPABEHCTB. Anredpa
npegiaraeT 3(pQPEKTUBHbIE HHCTPYMEHTBl I PEIIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 3a7a4, HAIJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
SI3bIKA HAYKU.

ConepxarenpHo-MeToM4eckass JUHUS «DyHKIUM U TpaduKu» TECHO
nepenaeTaeTcs ¢ IPYIrMMH JIMHUSAMU y4e€OHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a0AET MOCIEA0BATEIBHOCTh U3YyUYEeHHs MaTepuaa. M3ydenne cTerneHHoum,
MOKa3aTeIbHOM, JIOTApU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIHM, UX CBOWCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUIMU 7S PEIICHHUs 3a7ad U3 JPYruX y4eOHbIX
IIPEIMETOB U PEANBHON KU3HHM TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM aHAIU30M,
TaK U C pELICHUEM ypaBHEHUH U HepaBeHCTB. lIpu 3TOM Oo0nbllIOE BHUMaHME
yaensiercs: (OpMHpPOBAHUIO YMEHUSI BBIpaKaTh (OpMyJiaMU 3aBUCUMOCTU MEXTY
pa3IMYHBIMH BEJIMYMHAMHU, HCCIENOBATh IMOJIY4YEHHbIE (PYHKIMH, CTPOUTHh HUX
rpaduku. Matepuan 3Toi cojiepKaTebHON JIMHUY HalleJIeH Ha pa3BUTHE YMEHUMN
Y HABBIKOB, IIO3BOJMIIOIIMX BBIPAXaTh 3aBUCHMOCTH MEXIYy BEJIMYMHAMH B
paznuyHON (opMe: aHATUTUUYECKOM, rpaduyeckoi u cioBecHoi. Ero msyuenwue
CIOCOOCTBYET pa3BUTHIO aJTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIEHHNIO M KOHKPETU3AINH, UCTIOTH30BAHUIO AaHAIOT .

CopnepxarenpHas nuHuA «Hadana MareMaTndeckoro aHaiau3a» IO3BOJISET
CYILIECTBEHHO PACIIMPUTH KPYr KaK MaTeMaTU4ECKUX, TaK M MPUKIAIHBIX 3aad,
JOCTYMHBIX OOyYaromuMcs, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduky CIOXHBIX (DPYHKIMHA, ONPENEeNiaTb HUX HAWOOJIbIINE W HAaWMEHBIINE
3HAYEHUsI, BBIYUCIATH IUIOMIAAd (GUTYp U OOBEMBI TeJ, HaXOAUTh CKOPOCTH U
YCKOpPEHMS IIpoleccoB. JlaHHas colep:KareibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH IIOCTPOEHUSI MaTeMaTH4ECKUX MOJEJEH peajbHbIX CHUTYallUuH,
NO3BOJISIET HAXOJWUTh HAWIy4Ilee pEUIeHWE B MPUKIAIHBIX, B TOM YHCIIE
COIIMAJIbHO-9)KOHOMUYECKHUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBaMH MaTEMaTU4YECKOIrO
aHaJl3a CIOCOOCTBYET pa3BUTHIO AOCTPAKTHOrO, (OPMaibHO-JIOTMYECKOTO U
KpPEaTUBHOTO MBbIIUICHUS, (OPMUPOBAHUIO YMEHMH pacro3HaBaTh IPOSIBICHUSA
3aKOHOB MAaTEMaTHKU B HayKe, TEXHMKE M HCKyccTBe. OOydaromuecs y3HaKT O



BBIJIAIONTUXCSI pe3yibTaTaX, MOJYYCHHBIX B XOJI€ pPa3BUTHUS MaTEMaTHUKH Kak
HAyKH, U 00 UX aBTOpPaXx.

ConepxxarenpHO-MeTOIMYecKast TMHUA «MHOXECTBa U JIOTMKa» BKIIOYAET B
ce0si DJIEMEHTbl TEOPUM MHOXKECTB W MATEMAaTUYECKOM JIOTMKU. TeopeTuko-
MHO>KECTBEHHbBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYypPC IIKOJIBHON MaTeMaTHKU
U TpearaloT HamOosee YHUBEPCAJIbHBIM S3bIK, OOBETUHSIOUINI BCE pa3lesbl
MaTeMaTUKd M €€ TPUIOKEHUN, OHM CBA3BIBAIOT pa3Hble MaTEeMaTHUYECKHE
JUCHUIUIMHBL W WX TMpUWIOXKEHUs B eauHoe 1enoe. [losTomMy BakHO [aTh
BO3MOXHOCTh OO0y4aroleMycs IOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOM MAaTE€MaTHWKH W HMCIOJb30BaTh €ro JJis BBIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaXXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJIeAyeT IPU3HAThH
CBOMCTBEHHYIO €H CTpOrocTb OOOCHOBAaHWW U CIIEJOBAHUE OMPEACIEHHBIM
npaBujaM  MOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  3JEMEHTaMu
MaTE€MaTUYECKOM JIOTUKH CIHOCOOCTBYET PAa3BUTHUIO JIOTMYECKOTO MBIILIEHUS
00y4aromuxcsi, TO3BOJSET UM CTPOUTH CBOM PACCYX ACHHUS Ha OCHOBE JIOTHYECKHUX
npaBui, POPMUPYET HABBIKM KPUTHIECKOTO MBIIIJICHUSI.

B yueGHOM Kkypce «Anrebpa ¥ Hayala MaTeMaTUYECKOTO aHaJH3a
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOTO MOJIEIUPOBAHMS, KOTOPBIE MPU3BaHbI
crnoco0cTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOEHHUS MOJENEH peabHbIX
CUTyallud, MCCIENOBAaHUS JTUX MOJENeld C IOMOIIBI0 amnmapara airedopel U
MaTEeMaTHYECKOr0 aHallu3a, WHTEPIPETAllMH TOJYYCHHBIX pe3yJbTaToB. Takue
3a/1aHMsl BIUIETEHBI B KQXKIbIM U3 Pa3/ieJIOB IPOrPaMMBbl, TOCKOJIbKY BECh MaTepral
y4eOHOro Kypca HIMPOKO HCIOJIb3YETCs JJIA peuieHus MpUKIaAHbIX 3anad. [lpu
pelIeHUH  pealbHbIX  NPAKTUYECKUX  3aJad  oOydwaroluecs  pa3BUBAIOT
HAOJI0JaTEIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, abCcTparupoBaThCs,
WCIIOJI30BaTh  AHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATh  MPOOJIEMY.
JHesTenbHOCT MO (OPMUPOBAHMIO HABBIKOB pPEIHICHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTCs B MPOIecce U3yUYEeHUs BCEX TeM Yy4eOHOro Kypca «Aredpa u Hayaa
MaTEeMaTHYECKOTO aHAIu3ay.

Ha wusyuenme yuebHOro kypca «Anredbpa W Hayana MaTeMaTUYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COJAEPKXAHUE OBYUYEHUA
10 KITACC

Yucaa v BIYMCICHUSA

Pannonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble Mnepuoanueckue Apodu. [lpumenenue npoOeld ¥ TPOLIEHTOB st
peLIeHUs NPUKIAIHbIX 3a7a4 U3 Pa3JIMUHbIX OTPACIEH 3HAHUW U PEaJIbHOM KU3HMU.

JelictBuTenpHble  4uciia. PanuMoHanbHBIE W UPPALMOHAIBHBIE YHUCTA.
ApudpmeTnueckue  onepanuMu € JCUCTBUTEIBHBIMU  4HCIaMd.  Moyinb
JEUCTBUTEILHOTO YHUCIAa U ero cBoMcTBa. [IpuOnmkE€HHbIE BHIYMCICHUS, TIPABHUIIA
OKpYTJICHHS], IPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ 1enbIM nokazareneM. buHoM Herotona. Vcnosb3oBaHue
MOJIXOAIICH (POPMBI 3aIUCH IEUCTBUTEIBHBIX YNCEN AJISl PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypaJIbHOM CTENEHU U €r0 CBOMCTBA.

CreneHbp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM IOKA3aTEIJIEM.

Jlorapudm uymcma. CpoiictBa norapudma. JlecaTuuHble W HaTypasbHbIE
Jorapu@Mabl.

CHHyC, KOCHUHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC,
aPKKOCUHYC M apKTaHI'E€HC YUCJIOBOTO apryMEHTA.

YpaBHeHMs U HEPaBeHCTBA

ToxaecTBa U TOXKAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHUSI U ypaBHEHHs-CiencTBusA. HepaBeHCTBO,
pelIECHNE HEPABEHCTBA.

OCHOBHBIE METO/bI PEHICHUSI LEJbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUH U
HEPABEHCTB. MHOrOwWIEHbl OT OJHOW IIEPEMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIeH C ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LENbIMH
kodpdunmnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUN, COIEPKAIIMX CTENIEHU U KOPHH.

HppanmonanpHbie YPaBHEHUS. OcCHOBHBIE METO/BI pemeHns
UPpaLMOHAIBHBIX YPaBHEHUM.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJIbl PELICHUS MOKA3aTEIbHbBIX

YPaBHECHUU.

[IpeoOpa3zoBaHue BbIpaXXEHH, COAEPKALTUX JTOTapU(MBbI.

Jlorapudmuueckne YPaBHEHHS. OcHOBHBIE METO/IbI peLIeHUs
Jorapu(pMUYECKUX ypaBHECHUH.

OcHOBHBIE TPUTOHOMETPHUUECKHUE bopMyJIbL. [IpeoOpazoBanue

TPUTOHOMETPUUYECKUX BbIpaKEHUH. PelieHre TpuroHoMeTpuiecKux ypaBHEHHUH.



Pemienne cucremM nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHMil. OnpenenuTenb MaTpuilbl 2X2, €ro reoMEeTPUYECKUN CMBICI H
CBOMCTBA, BBIUMCIEHUE €r0 3HAYECHHs, TPUMEHEHUE OIPEACIIUTENS I pPEeIEHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHUU. PelleHue NpUKIAIHBIX 3aJa4 C MOMOILUBIO
CHCTEMBl JIMHEMHBIX ypaBHeHUW. lccienoBaHne MIOCTPOEHHOW MOJEIU C
MOMOILBIO MaTPHUIL U ONPEIETUTENEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENIEN PEANbHOM CHUTyalMH C IMOMOIIBIO
YpPaBHEHU W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHUN M HEPABEHCTB K PELICHUIO
MaTEeMaTUYeCKUX 3a7ady M 3aJad M3 pas3IMyHbIX O00JacTel HayKu M peanbHOU
KU3HU.

DyHKIUHN U TPAPUKH

®Oynkuus, crnocoObl 3afanus (GyHKIUU. B3auMmHO o0O0paTHbIe (QYHKIIHH.
Komnosunus ¢ynkuuit. 'padux dyHkimu. DnemeHTapHbIE MNpeoOpa3oBaHUs
rpaduKoB GyHKIUH.

ObnacTh ompenenaeHus U MHOXECTBO 3HaueHUil pynkunu. Hynmm QyHkumu.
[TpoMexyTku 3HaKOMOCTOSTHCTBA. YETHBIE 1 HEeu€THbIe (yHKIUH. [lepuoanueckue
byakuun. [IpoMexyTkn MOHOTOHHOCTH (GYHKIHUUA. MakCUMyMbl U MHHUMYMBI
¢bynkuuu. Hanboupiiee u HauMeHblee 3HayeHus: QyHKIMKU HAa POMEXKYTKE.

Jluneiinasi, KBaJpaThyHas W ApOOHO-TMHEWHas (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHKUE U TOCTPOCHUE UX TPAPHUKOB.

CrenenHast QpyHKIMS C HATypaldbHBIM M IEJBIM MOKa3zareneMm. E€ cBoiicTBa u
rpaduk. CpoiictTBa M rpaduK KOpHS N-OM CTENeHM Kak (PyHKUUM OOpaTHOMU
CTEIEHU C HATYpPaJIbHBIM ITOKA3aTEJIEM.

[TokazatenbHast u Jjorapupmuyeckas (yHKIHUHA, UX CBOWCTBA M Tpadukwu.
Hcnonp3oBanue rpadukoB GyHKIUN A5 peIICHUS] YpaBHEHUI.

TpuronomeTpruyeckass OKpPY>KHOCTb, OIPEACIIEHHE TPUTOHOMETPUYECKHX
(GyHKUIMNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCHMOCTH B PEANBHBIX MPOLECCAX U SBICHUSAX.
['paduku peabHbIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4ecKOro aHajan3a

[TocienoBaTenbHOCTH, CHOCOOBI 3amaHUsl IIOCJIEAOBATEILHOCTEH. MeTon
MaTeMaTH4YECKON UHIYKIHH. MoOHOTOHHBIE U OTPaHUYCHHBIC
MOCJEA0BATENBHOCTU. VICTOpUS BO3ZHMKHOBEHUS MAaTEMaTUYECKOTO aHalIM3a Kak
aHalM3a OECKOHEUYHO MAaJIbIX.

ApudmeTrnueckast 1 reOMeTpHUEcKas mporpeccuu. beckoHeuHo yObIBaromias
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO yOBIBAIOUIEH reoMeTpUYeCKOn
nporpeccuu. JIMHENHbIA U SKCIIOHEHIIMAIIBHBIN pocT. Uncino e. Dopmya CII0KHBIX
npoueHTOB. Vcrnosib30BaHWE TPOTrPECcCHH IS PEIICHUS pealibHbIX —3aaad
IIPUKJIATHOTO XapaKTepa.



HemnpepsiBHble (GyHKIIMM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpajuxoB ¢ynkiui. CBoiicTBa (QyHKIMI HENpPEphIBHBIX HAa OTpe3ke. Meron
MHTEPBAJIOB JUIsl PEIICHUs] HEpaBEHCTB. l[IpuMeHeHHe CBOICTB HEMPEPBIBHBIX
(GyHKIUMI 1715 penieHus 3aaa4.

ITepBas u Bropas npousBoaHble GyHKIMU. OnpeneneHne, reOMeTpUUEcKUi U
(bu3nyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOU K rpa@uKy QyHKIIHH.

[TIpousBogubie  anmeMeHTapHbiX  ¢GyHkuui.  [IpousBomnHas ~ cyMMbl,
IPOU3BENIEHNUS, YACTHOTO U KOMITO3ULIUU (PYHKIIHI.

MHoskecTBa M JIOTHKA

MHOX€ECTBO, OIlepaliy HaJ MHOXKECTBAMM M HMX CBOWCTBA. Jlnarpammsl
Olinepa—Benna. IIpumMeHeHHWE TEOPETHKO-MHOKECTBEHHOIO —ammapara s
ONMCAaHMs PEANBbHBIX NPOLECCOB M SABJICHWUN, IPU PEIICHWM 3a7ad W3 JAPYyIrux
y4€OHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTEeMaTHYECKOro OOBEKTa, CIEACTBHE,
JI0Ka3aTEIbCTBO, PABHOCHIIBHBIE YPABHEHMUS.

11 KJIACC

Yucaa v BIYMCICHUSA

Harypanbubie u nensle yucna. [IpumeHeHne npu3HAKOB NEIUMOCTH LIENBIX
yucesa, HauOoypmui oOumi nenutens (ganee — HOJl) u HamMeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moay:to, anroputma EBkiuaa st pemeHus
3a7a4 B LIEJIBIX YUCTIAX.

Kommnekcaple uucna. AnreOpanmdeckas W TPUTOHOMETpUYECKas (HOPMBbI
3aMUCH KOMIUIEKCHOTO 4YHcia. ApudMeTHuecKhe Orepalud ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myapa. KopHu n-oii creneHrn u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCEeTT IS PENICHHs] (PU3NUECKUX U TEOMETPUIECKUX 3a]1a4.

YpaBHeHMs U HEpaBeHCTBA

CucrteMa ¥ COBOKYIHOCTb YpPAaBHEHHM M HEPABEHCTB. PaBHOCHUIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIEICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OT1O0op  KOpHEH  TPUTOHOMETPUYECKUX  YpPaBHEHHH C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTU. PerieHre TpuroHoMeTpuIeCKuX HEPABEHCTB.

OcCHOBHBIE METOABl PEIICHUS TOKAa3aTeNIbHbIX U  JIOrapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJbI PEIICHUS CUCTEM M COBOKYMHOCTEH palMOHAJIbHBIX,
WPpAMOHATBHBIX, TOKA3aTEIBHBIX U JOTaPU(PMUYECKUX YPABHCHHM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TapaMETPaMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3aJad M 3aJad U3 pazIU4HbIX OO0JacTell HayKd WU peajbHOU
YKU3HH, NHTEPIPETALMS OJYyYEHHBIX PE3YIbTaTOB.

DyHKUMH U TPaPUKH

I'paduk xommozunuu GyHKIUHA. ['eoMerpuueckue oOpas3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIIUHN, UX CBOWCTBA U TPadUKH.

['padprueckne meronpl pelieHHs YpaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN JUIsI MCCIEIOBAaHUS TPOLECCOB U
3aBHCHMOCTEH, KOTOpPBhIE€ BO3HUKAIOT MPH PEIICHUU 3a7ad U3 APYTUX Y4eOHBIX
IIPEAMETOB U PEAJIbHOM KU3HHU.

Hauvana MaTeMaTH4ecKOro aHajimn3a

[IpumeHeHre Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
KCTpeMyMbl.  Haxoknenme  HamOONbIIET0O M HAMMEHbBLIETO  3HAYCHUU
HENpephIBHON (YHKIIMHN Ha OTPE3KeE.

[IpumMeHeHrne NpPOM3BOMHOM JUJI HAXOXKICHHUS HAWIy4dlIero peleHus B
NPUKIAIHBIX 3a/Ja4dax, [JIsl ONpPEAENEHUS CKOPOCTH M YCKOPEHHUs Mpolecca,
3a1aHHOTO (HOPMYJIOM WU TpadUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
aneMeHTapHbIX GyHkuuid. [IpaBuna HaxoxaeHUS TEpBOOOPA3HBIX.

HNnTerpain. ['eomeTprueckui CMBICII WHTErpala. Brruncnenne
onpeae€éHHoro uaTerpaia mno gpopmysne Herotona-JIeibnuna.

[IpumeHeHre uwHTErpana A HAXOXKIEHUs IUIOWAAell miIockux ¢Guryp u
00BEMOB reOMETPUUECKHX TEJI.

[Tpumepsr pemennii auddepeHInanbHBIX ypaBHEHUH. MareMaTudeckoe
MOJICIMPOBAHUE PEANbHBIX IMPOLIECCOB C TOMOILIBIO AuddepeHnaIbHbIX
YPaBHECHUU.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYUYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI VYPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHUI

JIMYHOCTHBIE PE3YJBbTATBI

1) rpaxxIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAXKTAHCKOHN MO3UIMH 00YYaIOIIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUICKOr0  OOIIecTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
NpoIEAYp TPaKIAHCKOrO o0OIIecTBa (BBIOOPHI, OMPOCHI M JIPYyroe), yMeHHue
B3aMMOJIEUCTBOBATh C COLIMAIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUUM C HX
GyHKIUSIMY 1 Ha3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh POCCUMUCKON T'Pa)KIAHCKOM HIEHTUYHOCTH, YBAXEHUS K
MPOIIOMY M HACTOSIIEMY POCCHUHCKOW MAaTEMATHUKH, EHHOCTHOE OTHOIIEHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMAaTUYECKOU IIKOJIBI,
UCIIONb30BaHUE DJTHUX JOCTIKEHHMH B JAPYTMX HayKax, TEXHOJOTHsX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHUEM JIOCTMKEHUHM HAyKd M JEATEIbHOCTbIO YYEHOIO, OCO3HaHUE
JIMYHOIO BKJIa/Ia B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOUYas 3CTETHKY MaTe€MaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a]1a4, PEIICHU, PacCy ACHUNH, BOCIPUUMYNBOCTD
K MaT€eMaTHYECKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3uUecKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATh MaTeMaTH4YEeCKUE 3HAHUS B
MHTEpecax 3710pOBOTo U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0pOBbIO (3I0pOBOE MHUTaHWE, COATAaHCHUPOBAHHBIM PEKUM 3aHATUNA U
OTZIbIXa, peryJisipHas (pu3nyeckas aKTUBHOCTH), (PU3MUYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IICHHOCTH TPYAOJIIO0Us, HHTEpec K
paznuuHbiM  chepam  MpodecCHOHATBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBHIOOP
Oynymeld mnpodeccur U pealr30BbIBATH COOCTBEHHBIE KU3HEHHbBIC ILIAHBI,



TOTOBHOCTh ¥  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3OBaHHIO W
caM000Opa30BaHUIO HA TMPOTSHKCHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIIEHUH NMPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIPABIECHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIMTAHUSA:

Cc(hOPMUPOBAHHOCTh  JKOJIOTUYECKOW  KYJIbTYphl, TTOHHUMAaHUE BJIUSHUS
COLHAIBHO-O)KOHOMUYECKUX IMPOLIECCOB HA COCTOSIHUE MPUPOJHOU U COLUAIIBHOUN
Cpenpl, 0OCO3HAHUE TII00ATHHOTO XapaKTepa KOJIOTHUECKUX MPOOIEM, OPUEHTAITUS
Ha TIPUMCHEHHE MaTeMaTHYeCKUX 3HAHUW IS pelieHus 3amad B o0JacTu
OKPY’>KAIOLIEW Cpe/pl, IUIAHUPOBAHME MOCTYNKOB M OLEHKH HX BO3MOMKHBIX
MOCJIEACTBUN IISI OKPYIKAKOIIEH CPELBI;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW U OOIIECCTBEHHOM  MPAKTUKH, ITOHUMAaHHE
MaTeMaTHYeCKOW HayKd Kak c]epbl 4YeToBEeYeCKOW MIesATEeNbHOCTU, JTarnoB e¢
pa3sBUTUS W 3HAYMMOCTH [UJI PAa3BUTHS UHMBWINA3ALHUH, OBJIAJICHUE SI3BIKOM
MAaTEMATUKH W MAaT€MaTUYE€CKOW KyJbTYpOM KAaK CPEACTBOM ITO3HAHHUS MUDA,
FOTOBHOCTh OCYIIECTBIIATH MNPOEKTHYKD M MCCIEIOBATEIbCKYIO JIESITEIbHOCTh
WHJIMBUIYAJIBHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

ba3oBble jlornyeckue JeicTBus:

BBISIBISIT M XapaKTEPHU30BaTh CYLIECTBEHHbIE MPU3HAKM MaTE€MaTHYECKHX
OOBEKTOB, IMOHATUHA, OTHOLIEHUH MEXAy MOHATUAMH, (OPMYJIMPOBATH
olnpezesieHus MOHATUH, YCTAaHABIIMBATh CYIECTBEHHBIN MPU3HAK KiIaccu(UKaLMH,
OCHOBaHUs AJi1 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPUH MPOBOIUMOTO aHAJIH3a;

BOCIIPUHUMATh,  (OpPMYyJIHpPOBaTb U  NPeoOpa3oBBIBATH  CY)KICHUS:
YTBEPAUTENbHbBIE U OTPUIIATENbHbIEC, €UHIUYHbIC, YACTHBIE U 00IIKE, YCIOBHEIE,

BBISBIIATH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U NIPOTHUBOPEYUS
B (hakTax, JaHHBIX, HAOIIOAECHUAX U YTBEPKACHUAX, NpeiaraTb KpUTEpUU IUIs
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUMH;

JenaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JE€IyKTUBHBIX U
VWHIYKTUBHBIX YMO3aKJIFOUCHHM, YMO3AKJIFOUCHHH 110 aHAJIOTUH;

IIPOBOJUTE CAMOCTOSITENBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUN
(mpsiMbIE€ U OT MMPOTUBHOI'0), BEICTPAaUBaTh apryMEHTALIMIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS U BBIBOBL;

BbIOMpaTh cmoco0 pemieHuss ydeOHOW 3anayd (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pELICHUs, BbIOMpaTh  Hambojee  MOAXOAAIMH ¢ y4ETOM
CaMOCTOSITENIbHO BbIJICJIEHHBIX KPUTEPUEB).



baszoBble ucciegoBaTeIbCKUE 1eHCTBUA:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MUCKOMOE W JaHHOE, (pOpMHpOBaTH TUIMOTE3y, apryMEHTHPOBATH
CBOIO TIO3HIINIO, MHEHUE;

IPOBOJANTH CAMOCTOSTENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHUSI, TpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSIMH, MPOIIECCAMU;

CaMOCTOSITENILHO (OpMYTUPOBaTh OOOOIICHUS] W BBIBOJBI MO pe3yjIbTaTaM
NpOBEAEHHOTO  HAONIOACHMS, WCCICAOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIyYSHHBIX PE3yJIbTaTOB, BEIBOJOB M 0000IICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BbIABUTATD
MPEJIMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIISATH Je(UIUTHI MH(POPMAINH, JAaHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BONPOC U JUIsI pEIICHUs 3a/1a4H;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEeMAaTH3UPOBAaTh W HWHTEPIPETHPOBATH WH(GOPMAIIMIO PA3TUYHBIX BHUAOB H
¢dbopM TpeCTaBICHNUS;

CTPYKTYpPUPOBaTh WHGOPMAIIHIO, TPEICTABIATh €€ B Pa3IUYHBIX (OpMax,
WJUTIOCTPUPOBATH TpardecK;

OIICHUBATH HaIEKHOCTD uHpOpMaIUn o CaMOCTOSITEIIEHO
c(hOpMYJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIE YHUBEpPCaJIbHbIE Y4eOHbIE I1eHCTBUS

OoOmenmne:

BOCIIPUHUMATh U (GOPMYJIMPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
1easIMU  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAYy PEIICHUS 3a7ayH,
KOMMEHTHUPOBATh MOTYYCHHBIN pe3yibTarT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYXIa€MOW TEMBHI,
npoOJjieMbl, pelraeMoil 3ajayd, BBICKA3bIBATh HJEH, HalleJIEHHbIE Ha ITOMCK
pElIeHUs, COIMOCTaBIISITh CBOU CYXIEHUS C CYXKJICHUSIMU JPYTUX YYaCTHUKOB
nuanora, oOHapyXMBaTh Pa3jM4Me M CXOJCTBO TMO3UIINNA, B KOPPEKTHOU (opme
bopMyJIMpPOBaTh PA3HOIIIACHS, CBOH BO3PAKECHUS;

MPEJCTABIIATh PE3YIbTATHl PELICHUs 3a/1aud, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTA, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUICHUS € Y4E€TOM 3ajaad
MIPE3EHTAIlUN U 0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA



Camoopranusanmus:

COCTABJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIICHUs C
y4ETOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHUPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHHUI ¢ y4ETOM HOBOM MH(OPMAIIHH.

CaMOKOHTPOJIb, IMOIHOHAILHBIH HHTEJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YIhTATOB, BIAJICThH
crocobaMy CaMOTIPOBEPKH, CaMOKOHTPOJSl TpoIlecca M pe3ysibTaTa pEHICHUS
MaTeMaTHYeCKOH 3aa4u;

NPEIBUIETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HHUKHYThH MPH PEIICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBHI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JIAHHBIX,
HAWJIEHHBIX OMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa MU U YCIOBUSIM, OOBSCHSATH TPUUUHBI
JOCTHKEHUS WJIM HEJOCTHKEHHS Pe3yIbTaTOB JESTEIBHOCTH, HAXOIUTh OIINOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHAasI 1eATEIbHOCTD:

MOHUMATh ¥ HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYTBHON
paboTel TpH pemieHWH Y4YeOHBIX 3a7ad, TNPUHAMATh IEJIb COBMECTHOM
JeSTEIIbHOCTH, TUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, pacmpenessiTh
BUIIBI paboOT, JIOrOBAapUBaThCH, OOCYXKIaTh TMPOIECC U PE3yabTar pabOoThI,
0000111aTh MHEHUS HECKOIBKHX JTIOAEH;

y4acCTBOBaTh B TPYIIOBBIX (hopmax paboThl (0OCyxkaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYpMBI» H WHBIC), BBHINOTHATH CBOIO YacTh pabOThl U
KOOPAMHHUPOBATh CBOM JEHCTBUS C JAPYTMMHU YICHAMH KOMAHIbI, OIICHUBATH
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHUPOBAHHBIM
YYaCTHHKAMHU B3aUMOJICHUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K koniy obyuenuss B 10 kJjacce oOy4aroOIIMICSd MOJYYUT CICAYIOIIHE
IpEeAMETHbIE PE3yJbTAaThl MO OTACIbHBIM T€MaM pabouel MmporpamMmbl y4eOHOTO
Kypca «Anrebpa u Hayajla MaTeMaTUYECKOTO aHATTN3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OIEpUPOBaTh MOHATUSIMU: PALMOHAIBHOE YHUCIO, OECKOHEeYHas
nepuogMyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHATILHOE YHCIO, MHOXECTBa
PAalMOHANIBHBIX U AEHCTBUTENBHBIX YHUCEI, MOAYJIb NEUCTBUTEIBHOIO YNCIIA;

OPUMEHATh NPoOW ¥ TPOILEHTH I PEIICHUS MNPUKIAIHBIX 3a7ad H3
Pa3IMYHBIX OTPACJIEH 3HAHUU U PEATbHOU KU3HU;

NPUMEHSTH NPUOIKEHHBIE BBIUMCICHUS, IPABUIIA OKPYTIICHUS, PUKUIKY U
OLIEHKY pe€3YJIbTaTa BBIYMCIICHUM;



CBOOOZHO ONEpUpPOBATh MOHITHEM: CTEMEHb C IEJNbIM I[OKa3aTeleM,
UCIOJIB30BaTh MOAXOIAILYI0 (POPMY 3aMUCH EHCTBUTENBHBIX YUCEN AT PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX;

CBOOOZHO ONEpPUPOBATh MOHATHEM: APUPMETHUUECKUNA KOPEHb HATYpPAIBHOU
CTEIICHU;

CBOOOHO OTEPUPOBATH MOHATHUEM: CTETICHb C PAIIMOHATBHBIM MIOKA3aTEeNIEM;

CBOOOJHO OINEPUPOBATh MOHATUSAMU: JOrapudmM dHCIa, IECATUYHBIE H
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOOZHO ONEpPUPOBATh MOHSTUSIMM: CUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC
YHUCJIOBOIO apTyMEHTA;

ONEepPUPOBATh MOHATUAMM: APKCHHYC, aPKKOCUHYC M apKTaHI'€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHUus U HEPABEHCTBA:

CBOOOZHO ONEpPUPOBATH MOHATHAMH: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO,
PABHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,

OPUMEHATHh pa3IMYHbIE METONbl pPEIICHUS pPAalMOHANBHBIX U JApPOOHO-
pallMOHAJIBHBIX YPaBHEHWM, IPUMEHATH METOJ HWHTEPBAIOB JUIsI PELICHUs
HEPAaBEHCTB;

CBOOOZHO OINEPUPOBATh MOHATUSMU: MHOIOYJIEH OT OJHOW NEPEMEHHOI,
MHOTOYJIEH ¢ IedbMH KO3(h(ULIMEHTaMH, KOPHH MHOTOYJIEHAa, MPUMEHSThH
JI€JIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISL peLIeHus 3a/1a4;

CBOOOZHO ONEpUpPOBaTh MOHATHSAMM: CHUCTEMA JIMHEWHBIX YpaBHEHUI,
MaTpuLa, ONPENEIUTENh MaTpullbl 2 X 2 M €ro I'EOMETPUYECKUH CMBICI,
UCITIOJIb30BaTh CBOMCTBA ONpENEAUTENs 2 X 2 JUIsl BBIYMCIEHUS €ro 3HAYEHUS,
IPUMEHSATh ONPEACIIMTENN Ul PELICHHWs CUCTEMbl JIMHEWHBIX YPAaBHEHMWH,
MOJEJINPOBATh PEAIBHBIE CUTYallUH C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPAaBHEHUH,
UCCJIENOBATh IIOCTPOEHHBIE MOJEIM C IIOMOIUBID MAaTpULl U ONPEACIUTEINIEH,
VMHTEPIIPETUPOBATH ITOJyYEHHBIN PE3yJIbTaT;

UCIIONIb30BAaTh CBOWCTBA JIGHCTBUH C KOPHSAMU JJs MPeoOpa3oBaHUA
BBIPAKEHN;

BBINOJIHATH IPe0Opa30BaHUs YUCIOBBIX BBIPAXKEHUN, COJIEPIKAILMX CTEIIEHH C
paLMOHAIBHBIM [TOKA3aTEIIEM;

MCIIOJIb30BaTh CBONMCTBA aorapudmoB TUISL npeobpa3oBaHus
Jorapu(pMUUECKUX BBIPAKECHUN;

CBOOOZHO ONEPUPOBATh NOHATUAMU: HPPALMOHAJIbHBIC, [MOKA3aTEIbHbIE U
jorapu(pMHUECKHEe YpPaBHEHUS, HAXOAUTh UX PELIECHUS C TIOMOIIbIO PAaBHOCUIIBHBIX
NIEPEXO0B WA OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUECKUe (HOPMYIIbI sl IPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKCHUI;

CBOOOZHO OINEpPUPOBaTH MOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATh  HeoOXoaumble  (OpMyJbl  JUIsl  PEIIEHHs OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUI;

MOJICJIMPOBATh pealibHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIPQXEHUS, YpPAaBHEHHUS, HEPABEHCTBA IO YCJIOBHIO 3aJayH, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C MCIIOJIb30BAHUEM allliapara aiareopsl.

DyHKUMM U TPapuKu:

CBOOOJHO ONEPUPOBATH MOHATHAMU: (QYHKIUSA, COCOOBI 3aaHus QYHKIUH,
B3aMMHO OOpaTHble (QYHKIUH, KOMOO3UIMSA (yHKUMNA, TpapuK QyHKIHH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpadUKoB PyHKINH;

CBOOOJHO ONEpPUPOBATH MOHSTUSAMM: OOJIACTH OINPEAEIECHUS U MHOMXKECTBO
3HaYEHUN PYHKIMH, HYJIM QYHKIUH, TIPOMEKYTKH 3HAKOIOCTOSIHCTBA,

CBOOOJHO OMNEpUPOBATH TMOHATUSAMHU: YETHBIE W HEYETHbIE (QYHKIUH,
nepuoanyeckue (QyHKIUHU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBbI U
MUHUMYMbl (DyHKIIMM, HamOOJblllee M HaUMEHbIllee 3HaueHue (yHKUMU Ha
IPOMEXKYTKE;

CBOOOJHO ONEpPUPOBATh MOHIATUSAMMU: CTEIEHHAs (YyHKIUS C HATypaJbHbIM U
LENbIM TOKa3zaTeiaeM, rpapuK CTENEeHHOW (PYHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresnemM, rpa@uk KOpHsS h-0il CTeNeHM Kak (PYHKIHMHM OOpaTHOW CTENeHU C
HaTYypaJIbHbIM [10Ka3aTeleM;

OIEpUpPOBaTh MNOHATUSAMM: JIMHEHHAs, KBaJpaTu4yHas U JpOOHO-TMHENHAs
(yHKIMY, BBIIOJIHATh 3JIEMEHTAPHOE UCCIIEI0BAHUE U IOCTPOEHUE UX TPaPUKOB;

CBOOOZHO OIEpUpPOBaTh MOHATHUSAMU: IOKa3aTelbHas M Jorapudmuueckas
(GyHKIMM, UX CBOMCTBa M TpauKd, HCHOIH30BaTh UX TpaUKu A peIIeHUs
YPaBHECHUM;

CBOOOZHO ONEpPUPOBATh MOHSATUSIMM: TPUTOHOMETPUYECKAs OKPY>KHOCTD,
oTpesiesieHue TPUTOHOMETPUUECKUX (DYHKIIUN YUCIOBOTO apryMEHTa;

UCIIONB30BaTh rpaduku  (yHKUMH JUIs  HCCIEAOBAHUA TPOIECCOB H
3aBHCHMOCTEH NpU peUIeHUH 3a7a4 U3 JPYruX y4eOHBIX MPEAMETOB U peajbHOU
JKU3HU, BBIpAXXaTh (hOpMyIaMH 3aBUCUMOCTU MEX]y BEJIMUMHAMY;

Havaja maTeMaTH4eCKOI0 aHAJIM3a:

CBOOOZHO OMEpUpPOBaTh MOHATHIMH: apuPpMETHUECKas U TeOMETpHUYecKas
nporpeccusi, 06CKOHEUHO yOBbIBAIOIIAsi T€OMETPUYECKasi MPOTrpeccHsi, TMHEUHBIN U
HKCIOHEHLUAJIBHBIA POCT, (OpMyJIa CIOKHBIX IMPOLEHTOB, UMETh IPE/ICTABICHHUE
0 KOHCTaHTE;

UCIIOJIb30BaTh MPOIPECCUU AJI PELICHUs pEabHbIX 3aJad MPUKIATHOTO
Xapakrepa;



CBOOOJHO OMEpPUPOBATH MOHATHIMHU: TOCIEI0BATENBHOCTD, CIIOCOOBI 3aaHUS
NOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE M OIPAaHWYEHHBIE IOCIIEI0BATEIBHOCTH,
NOHUMAaTh OCHOBBI 3apOKIAEHUS MATEMATHYECKOrO0 aHalh3a KaK aHajau3a
OE€CKOHEUHO MaJbIX;

CBOOOJTHO OMEpUPOBATh TOHSITHSMHU: HEMpPEPbIBHbIE (YHKIHMH, TOYKH
pa3pbiBa rpaduka pyHKIIMH, aCUMIOTOTHI rpaduka QyHKIHNH;

CBOOOZHO OMEpUPOBATH MOHATHEM: (DYHKLHSA, HENpPEphIBHAs Ha OTPE3KeE,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX QYHKIUN SISl pELISHUs 3a]1ay;

CBOOOJIHO OINEpUpOBaTh TMOHATUSIMHU: TIepBas U BTOpask IPOU3BOIHbBIC
byHKIMYU, KacaTenbHas K rpaduky QyHKIUY;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BE/ICHHS, YACTHOTO U KOMIIO3UIINHU
IBYX (PYHKIUH, 3HATh TPOU3BOAHBIC AIIEMEHTAPHBIX (PYHKITUN;

UCIIOJIb30BaTh T€OMETPUYECKUN M (DU3UUYECKUN CMBICI MPOU3BOJIHON ISt
pelIeHus 3a1ay.

MHokecTBa M JIOTHKA:

CBOOOZHO  OMEpPUPOBAaTh  TMOHATUSMU: MHOXKECTBO, ONEpalUUd  HaJ
MHOXECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anapar sl OMUCAHUs PEabHbIX
IPOLIECCOB U SIBJICHUM, IPU PELICHUH 3a]1a4 U3 APYTUX y4eOHbIX MPEAMETOB;

CBOOOJHO OINEpPUPOBATH MOHATUSMU: OINpEACNICHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBUE, CBOIICTBO MaTeMAaTUYECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIILHBIE
YPaBHEHUS U HEPABEHCTBA.

K koniy obyuenuss B 11 kJjacce 0Oy4aroOIIMICSd MOJYYUT CICAYIOIIHE
IpeAMETHbIE PE3yJbTAaThl MO OTACIbHBIM T€MaM pabouyel MmporpamMmbl y4eOHOIO
Kypca «Anrebpa 1 Hayana MaTeMaTHUYECKOrO aHAIA3a:

Yucsia ¥ BIYMCICHUSA:

CBOOOJTHO OMNEPUPOBATH MOHATHSAMHU: HATypaJlbHOE M LEJO€ YHCIIO,
MHOECTBA HATypaJbHbIX M LEJBIX YUCEJ, UCIOJIb30BaTh MPU3HAKU JEIUMOCTH
uensix yncen, HOJ[ u HOK HaTypanbHBIX 4Kcel AJis peleHus 3a1ay, IPUMEHATh
anroput™m EBkina;

CBOOOZHO OIEpPUpPOBaTh TMOHATHEM OCTaTka IO MOJIYJIO, 3alUChIBATh
HaTypaJbHBIE YHCIIA B PA3JTUYHBIX MO3UI[MOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJIHO OMNEPUPOBATH TMOHATUSIMHU: KOMIUIEKCHOE YMCIO W MHOXECTBO
KOMITJIEKCHBIX YHCEJI, MPEACTaBIATh KOMIUICKCHBIE YWClia B aireOpanmdeckod u
TPUTOHOMETPHUUECKON (hOpME, BBHITIONHATH apu(PMETUICCKUE ONEpaIllui ¢ HUMHU H
M300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOZHO OMEpPUPOBATh MOHATUSIMH: HpPpALMOHATIbHBIC, MOKa3aTeIbHbIE U
jgorapu(MHUUECKHe HEpPAaBEHCTBA, HAXOAUTh UX PELIEHUS C  TOMOIIBIO
PaBHOCHUJIbHBIX MEPEXOJIOB;

OCYILIECTBIISATh OTOOP KOpHEH TMpU pEIIeHHWH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CBOOOZHO OMNEpPUPOBATH TMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHSATh  HEoOXoawmbie  (OpPMYINBI T PENICHHWs] OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMbBI U CUCTEMBI-CIIECIACTBUS, HAXOAUTh PELICHUS
CHCTEMBI U COBOKYITHOCTEUW PAllMOHAIBHBIX, UPPALHOHAIBHBIX, [TOKA3aTEIbHBIX U
JorapuMUYECKUX YpaBHECHUI 1 HEPABCHCTB;

perarb palHOHAJIbHbIE, UppAaLMOHAJIbHBIE, MOKa3aTeJbHBIE,
jJorapupMUyecKre U  TPUTOHOMETPUUECKHME YpaBHEHHMS U  HEpPABEHCTBA,
CoZEpIKaIe MOYJIU U TapaMeTphI;

MPUMEHSTH TpaduuecKre METObI )1 PEIICHHs] YPaBHEHUH M HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ IIapaMeTpaMy;

MOJICIMPOBATh peajbHblE CUTyalldd Ha s3bIKE alreOpbl, COCTaBJISATh
BBIDAKECHUS, YPAaBHEHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIOBHIO 3aJadyd,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENM C HCIOJb30BAHHEM ammnapara aireOpsl,
VHTEPIPETUPOBATH MOTYUYEHHBIN PE3YJIbTAT.

DyHKUMH U TPapuKu:

CTpOUTh Tpaduku KOMIO3UMUMU GYHKUMNA C TMOMOMIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAHMS U CBOMCTB KOMIO3UIIUU ABYX (DYHKIIHIA;

CTPOUTh TEOMETPUYECKHEe 00pa3bl YypaBHEHHMHI M  HEpPaBEHCTB Ha
KOOPJMHATHOM IUIOCKOCTH;

CBOOOJIHO  OMEpUpOBaTh MOHATUSMU: TpadUKH  TPUTOHOMETPUUYECKHUX
byHKIUH;

OpUMEHATh GYHKIUUA IS MOJCIMPOBAHUS W HWCCIEAOBAHUS pPeaTbHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4eCcKOro aHaJIM3a:

UCI0JIb30BaTh MPOU3BOHYIO JIJIsl HCCIIEIOBaHUS (PYHKIIMA HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HAXOJUTh HAMOOJbIIEe U HAUMEHBIIIEE 3HAYCHHS (DYHKITMU HEPEPHIBHOW Ha
OTpE3KE;

UCIIOJIb30BaTh MNPOU3BOAHYIO JJISI HAXOXKACHUS HAWJIY4IlEr0 PELICHUS B
NPUKIAIHBIX, B TOM YHUCJIE COLUUAIBbHO-JKOHOMHYECKHX, 3aJadax, s
OTpeNesIeHUs] CKOPOCTH M YCKOpPEHHUs IMpollecca, 3aJaHHOro (opMmyJiol wiu
rpaduxom;



CBOOOZHO ONEpUpOBaTh TMOHATHUAMHU: TMEepBOOOpa3Hasi, OMPEACIEHHBIH
UHTETpall, HaXOAWUTh NEPBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIMA U BBIYUCIATH
uHTerpan no gpopmysne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IN TIOCKUX (GUTYp U 0OBEMBI TEJl C MOMOUIbIO HHTETPaa;

UMETh IMpEJCTaBIEHNEe O MaTeMaTHYeCKOM MOJAETUPOBAHUM Ha TpUMeEpe
cocTaBiieHUs nuPepeHnanbHbIX YpaBHEHUM;

pemiath MPUKJIaJHbIE 337a4d, B TOM YHUCIE COLUATbHO-3KOHOMUYECKOTO U
¢u3nvecKkoro xapakrepa, CpeJICTBAMU MaTEeMaTHUYECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosau4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaeupie  Tpakriteckue o0pa3oBaTe/ibHbIC
padoThI padoThI
pecypcsl
MHO0XecTBO IeHCTBUTEILHBIX YHUCE.
1 MHorounensl. PanioHanbHbIe YpaBHEHHUS U 24 1
HepaBeHCTBA. CUCTEMBI JIMHEUHBIX
YpaBHEHUU
) Oynkuuu u rpaduku. CreneHHas GyHKIHS C 12 |
LEJIbIM [TOKA3aTENEM
3 Apudmernueckuii KOpeHb N-0il CTENEHH. 15 1
HppauroHanbHble ypaBHEHUS
4 [TokazarenpHas Qpynkius. [lokazarenbHbIe 10 1
ypaBHEHUS
5 Jlorapudmuaeckast GyHKIHS. 18 |
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpruecKue BbIpaKEHUS U ” |
ypaBHEHUS
ITocnenoBaTenbHOCTH U IPOTPECCUU 10 1
HenpepwiBabie pynkiuu. [Tpoussognas 20 1
9 [ToBTOpeHnue, 06001IeHNE, CHCTEeMaTH3aIUs 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 136 10 0




11 KJIACC

Kosau4vecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMmbl Bcero Kontpoabubie  Tpakruieckue o0pa3oBaTejbHbIE
padoThI padoThI
pecypcebl
| HccnenoBanue GyHKINNA ¢ TTOMOIIBIO ” |
IIPOU3BOTHOM
2 [TepBooOpasnas u uHTETpal 12 1
3 ['paduiku TpuroHOMETpHUECKUX (DYHKITUH. 14 1
Tpuronomerprueckue HEpaBEHCTBA
4 HppanmonansHble, OKa3aTEIbHbBIE U 24 |
JorapudMuuecKre HepaBeHCTBa
KommiekcHbie uncna 10 1
6 Harypanbhbie u 1enbie yncia 10 1
CucreMbl paliiOHATBHBIX, UPPALUOHATBHBIX
7 NOKa3aTeIbHBIX U JIOTapu(PMUIECKUX 12 1
ypaBHEHU U
8 3amauu ¢ mapameTpamu 16 1
9 [ToBTOpEHME, 0000IIIEHNE, CUCTEMATH3AIIHS 16 )
3HaHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

10 KJIACC

Kon
NpoBepsieMoOro
pe3yabTarTa

1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHS] OCHOBHOM
0o0pa3oBaTe/IbHOW MPOrPaMMbl CpeHero o01ero od0pa3oBaHusi

Yucna 1 BEIUUCIIEHUA

1.1

OnepupoBaTh NOHATHSAMH: pPALMOHAIBHOE W JICHCTBUTENBHOE YHCIO,
OOBIKHOBEHHAsI U AECATUYHAS IPOOb, POIICHTHI

1.2

Bommonusate  apudmernyeckue — omepauuu  C  palUOHAIBHBIMH U
NEeHCTBUTENbHBIMH YUCIaMU

1.3

BrImonHsaTh npubnmKEHHBIE BEIYUCICHHS, UCTIONb3Ys IPaBUiIa OKPYTIICHHUS,
JienaTh NPUKUIKY U OLICHKY pe3yJIbTaTa BEIYMCICHUN

1.4

OnepupoBaTh NMOHATHAMM: CTENEHb C LENBIM II0KA3aTesleM, CTaHAapTHas
dopma 3ammcu ACHCTBUTENBHOIO YHCIA, KOPEHb HATYpajbHOM CTENEHH,
UCIIOJIb30BaTh MOAXOJAIIYI0 (OpPMY 3alUCH JACUCTBUTEIBHBIX YHCEN IS
peuieHus NpakTUYECKUX 3a/1a4 U IIPEICTABICHUS TaHHbBIX

1.5

OnepupoBaTh NOHATUSMU: CHHYC, KOCUHYC U TAHT'€HC POU3BOJIBHOIO YIJIA;
UCMOJBb30BaTh  3alMCh  MPOU3BOJBHOIO  yriia  4epe3  oOpaTHbIE
TpUTOHOMETpHYECKHe (PyHKINU

VYpaBHEHUS 1 HEPABEHCTBA

2.1

OnepupoBaTh HOHATHUSAMHU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, LIEJIOE,
palOHAIBHOE, UppaliOHAIBHOE YpaBHEHHUE, HEPABEHCTBO,
TPUTOHOMETPUUECKOE YPAaBHEHUE

2.2

BoimonHsATe mpeoOpa3oBaHus TPUTOHOMETPUUECKHUX BBIPAKEHUHN U pellaTh
TPUTOHOMETPUUECKHUE YPAaBHEHUS

23

BoimonHATe mpeoOpa3oBaHus 1ENbIX, PallMOHAIbHBIX U HPPALMOHATBHBIX
BBIpQXEHUI UM pelaTh OCHOBHBIE THUIMBI LENbIX, PalUOHAIBHBIX U
UPPALMOHATILHBIX YPaBHEHHUI U HEPABEHCTB

24

[IpumeHsaTs ypaBHEHMS M HEPAaBEHCTBA Ul PEIICHUS MaTeMaTHYEeCKHX
3aja4 ¥ 3a]1a4 U3 Pa3IM4HbIX 00J1acTel HAyKU U peabHON )KU3HU

2.5

MO,Z[G.HI/IpOBaTB pPCaJIbHBIC CHUTyalluMd Ha SA3BIKC aﬂre6pm, COCTaBJIATH
BBIPpAXXCHUA, YpAaBHCHH, HCPABCHCTBA 110 YCJIOBUIO 3aJadd, UCCICAOBATH
MOCTPOCHHBIC MOACIIN C UCIIOJIB30BAHUCM alIapara aﬂre6pm

OyHKINUH U TpaPUKH

3.1

OnepupoBaTh MOHATUAMH: (PYHKIUS, CIOCOOBI 3aMaHusl (PyHKIMH, 00IaCTh
OTIpeNleJICHUsT W MHOXKECTBO 3HaueHWW GyHKIMH, Tpaduk GyHKIHH,
B3aUMHO OOpaTHbIC (PYHKITUN




OnepupoBaTh MOHATHAMU: UYETHOCTH M HEYETHOCTh (YHKIMH, HYIH

32 GyHKIUH, TPOMEXKYTKH 3HAKOIOCTOSTHCTBA
33 Hcnonp3oBatk rpaduku GyHKIUHN U1 pelieHns ypaBHeHUN
14 Ctpouth 1 ynutaTh rpadKu JUHEHHON (YHKIIMU, KBAIPATUIHON (YHKIIUH,
CTeNeHHON (YHKIUH C LIEIbIM ITOKa3aTeneM
Ucnonb3oBate rpaduku QYHKOWA JUIsI  UCCIENOBAHUS TPOIECCOB U
3.5 3aBUCHUMOCTEH TMpHU pENIeHWH 3a7ad M3 JAPYTruX Yy4eOHBIX MPEIMETOB U
peabHOM KU3HU, BbIpaXKaTh GOpMyJIaMU 3aBUCHUMOCTH MEXIY BEIMUYNHAMU
4 Hauana maTemaTuyeckoro aHanuza
41 OnepupoBaTh MOHATUSAMHU: [OCIEAOBATEIBHOCTh, apudmeTuyeckas u
’ F€OMETPUYECKAs IPOIPECCUH
49 OnepupoBaTh TOHATUAMU: OECKOHEYHO YyOBIBAIOIIas TEeOMETpUYECKast
' nporpeccusi, cyMma 6€CKOHEYHO yOBIBAIOIIECH reOMETPUIECKON TPOrPEecCuu
4.3 3amaBaTh MOCIEIOBATEIIFHOCTH PA3IMYHBIMHU CIIOCOOaAMHU
44 Hcnonb3oBare CBOKCTBA IOCHEAOBATEIBHOCTEM M IPOTPECcCHl  IA
' peuIeHus pealibHbIX 3a]a4 MPUKIIAHOTO XapaKTepa
5 MHoxecTBa 1 JJOTHUKA
5.1 OnepupoBaTh NOHATHSAMU: MHOKECTBO, OTIEPAIlMX HAJl MHOKECTBAMU
Hcnonp3oBaTh TEOPETUKO-MHOXKECTBEHHBIM — ammapar Jjisi  ONHMCAHHS
5.2 pEATBbHBIX TIPOIECCOB U SIBIICHUM, MPU PEIICHUH 3a7a4 U3 IPYTrUX y4eOHBIX
MPEMETOB
513 OnepupoBarb  MOHATUSAMH:  ONpPENEICHUE,  TEOpEeMa,  CIEICTBHE,
JI0Ka3aTelIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
NpoBepseMOro .
0o0pa3oBaTe/IbHOW MPOrPaMMBbl CpeHero 001ero o0pa3oBanusi
pe3yjabTara
1 Yucna u BBIYUCICHUS
OnepupoBaTh MNOHATHAMH: HATypaJbHOE, LEJIOE€ YHUCIO; HCIOIb30BAThH
1.1 NPU3HAKK JEIMMOCTH LEJIbIX YHUCEN, pa3JIOKEHUE 4YHUCIa Ha MPOCThIE
MHOXKHUTENH JIJIs1 pEeIIeHUs 3a7a4
1.2 OnepupoBaTh MOHATHEM: CTETIEHD C PAIlMOHAIBHBIM IMOKa3aTEIEM
13 OnepupoBaTh MOHATHIMHE: Jorapudm dmcna, JECITHYHBIC U HATypajJbHBIC
' sorapuQMsI
2 VYpaBHEHUS 1 HEPABEHCTBA
71 [IpumeHsTH CBOWCTBA CTENMEHH JJs TNPeoOpa3oBaHUs  BBIPAKEHHIA,

ONCpUpOBaTh MOHATUAMMU: MIOKA3ATCIBHOC YPAaBHCHUC H HCPABCHCTBO,




peuraTb OCHOBHBIC THUIIbI ITIOKA3aTCIbHBIX ypaBHeHI/Iﬁ " HCPABCHCTB

2.2

BbimonHATe npeoOpa3oBaHUs BBIPAKEHUM, COAEPXKALIUX JIOrapu(pMBbI;
ONEepPHUPOBATH MOHATUAMU: JIOTapu()MUUYECKOE ypaBHEHHE M HEpPaBEHCTBO;
pelaTh OCHOBHBIE THIIbI JOTapU(MUUECKUX YPAaBHEHUN U HEPABEHCTB

23

HaxoauTts perieHus npocTeHImnX TPUTOHOMETPUIECKUX HEPABEHCTB

24

OnepupoBaTh NOHIATUSIMU: CUCTEMA JIMHEHHBIX YPAaBHEHUU U €€ PEILEHUE;
UCIIOJIB30BaTh CUCTEMY JIMHEHHBIX YPAaBHEHUM Ul PEILICHUS NIPAKTUYECKUX
3a1a4

2.5

Haxomuts peieHys NpoCcTeUIINX CUCTEM U COBOKYITHOCTEN paliOHAJIbHBIX
YPaBHEHUU U HEPABEHCTB

2.6

MonenupoBaTh pealbHblE CHTyallud Ha s3bIKe aureOpbl, COCTaBISATh
BBIpQXXECHUS, YpaBHEHHUS, HEPABEHCTBA M CHCTEMbl IO YCJIOBHIO 3aJayH,
UCCJIEIOBATh MMOCTPOCHHBIE MOJIENIN C UCTIOJIb30BaHUEM arrapaTa anreopbl

OyHKIMH U TpaduKu

3.1

OnepupoBaTh MOHATUSAMH: TEpPHOAMYECKAs (QYHKUUSA, TNPOMEKYTKH
MOHOTOHHOCTH (YHKLIUH, TOYKH SKCTpeMyMa (DyHKIUH, HauboJblliee U
HaMMEHbIIIee 3HaYeHUs (DYHKIMM Ha MPOMEXKYTKE;, HCIIOJIB30BaTh MX IS
uccnenoBanus QyHKINH, 3aJaHHOM rpadukom

3.2

OniepupoBaTh MOHATHAMU: TpadUKW MOKA3aTEIbHOM, JIOTapu(PMUISCKON U
TPUTOHOMETPUUYECKUX (PYHKUUH; H300pakaTb HMX Ha KOOPIAMHATHOU
IUIOCKOCTH U UCII0JIb30BATH I PELLICHUS] YPAaBHEHUIN 1 HEPABEHCTB

3.3

N300pakaTh Ha KOOPAUHATHON TUIOCKOCTH TpapUKK JIMHEWHBIX YpaBHCHUM
U UCTOJIb30BaTh UX AJIS PELICHUS] CUCTEMbI IMHEHHBIX YpaBHEHUI

3.4

Ucnonp3oBate Tpaduku (QyHKIUA Ui HCCIeNOBaHHUA NPOIECCOB U
3aBUCUMOCTEH U3 IPYTUX yU4eOHBIX AUCIUIUINH

Hauvana mareMaTuueckoro anaansa

4.1

OnepupoBarh MOHATUSMU: HENPEPBIBHAS (PYHKIMS, TPOU3BOIHAS QYHKIUY;
HCIIOJIH30BaTh T€OMETPUYCCKUNA M (PU3WUYECKHI CMBICI TPOU3BOAHOM IS
pelieHus 3a1a4y

4.2

HaxonuTe  mpou3BOAHBIE  DIIEMEHTAPHBIX  (YHKUMH,  BBIYMCIATH
IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (DYyHKIUN

4.3

Hcronp30BaTh  NPOM3BOAHYIO  JUIS  WCCIENOBaHUS  (QYHKIUM  HA
MOHOTOHHOCTb U 3KCTPEMYMBI, NMPUMEHATh PE3yJIbTaThl MCCIEIOBAHUS K
MOCTPOCHHIO TPa(hUKOB

44

Hcnons30BaTh IMPOU3BOAHYIO JJIsI HAXOXACHHUA HAWITYydIICro PCHICHUA B
IMPUKIAAHBIX, B TOM YHCJIC COONUAJIbHO-O3KOHOMUYECKHX, 3aaadax

4.5

OnepupoBaTb MNOHATUSMH: IE€pPBOOOpa3Has M HWHTErpaj; IOHUMAaTh
TEOMETPUUYECKHUI ¥ (PU3HUECKUI CMBICT HHTErpajia

4.6

HaxonuTte nepBooOpa3HbIie 3NIEMEHTAPHBIX (DYHKIIHHA, BEIYUCIATH HHTErpall
no ¢popmyne Hetorona — JleliOuuna

4.7

PemraTs IMPUKIAAHBIC 3aa4i, B TOM YHUCJIC COLHUAIIBHO-DKOHOMHWYCCKOI'0 U




(u3ndecKoro xapakrepa, CpecTBAMI MaTeMaTHYECKOTO aHAIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COOEPKAHUSA

10 KJIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Kon
1 Yucna u BBIYUCICHUS
Panmonaneupie  yucna. OOBIKHOBEHHbIE M JIECATUYHbIE JApOOU, MPOLIEHTHI,
L1 OECKOHEYHBIC TIEPHOIUYECKUE APOOH. ApUPMETHUUECKHUE OTEPALUH C PAITMOHATBHBIMH
’ YUCIaMH, TpeoOpa30BaHUs YHCIOBBIX BhIpakeHU. [IpuMeneHune apooeit U mpoIeHToB
JUISl peLIEHUs MIPUKIIAIHBIX 3a/1a4 U3 Pa3JINYHbIX OTPACIEH 3HAHUI U peabHOMN )KU3HU
JleiicTBuTenpHbIe yncia. PalinoHanbHbIe U HPpAMOHAIBHEIE Ynciaa. ApupMETHISCKIE
1.2 omepanuu C JEHCTBUTEIBHBIMU yuciaamMH. [IpuOnmkéHHBIE BBIYMCIICHHS, IpaBUja
OKpPYTJICHUS, IPUKUKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUN
Crernens ¢ 1enbiM nokaszarenem. Ctannaptaas Gpopma 3amucu JeHCTBUTENBHOTO YKCIa.
1.3 Hcnonb3oBanne moaxonsiie Gopmbl 3amucu ACHCTBUTEIBHBIX YHUCET IS PEIICHHUS
MPaKTUYECKHX 3a/1a4 U MPEJICTABICHUS JaHHBIX
14 Apudmerndeckuil KOpeHb HaTypaibHOHM cTerneHu. JlelicTBus ¢ apupMeTH4ecKUMU
' KOPHSIMU HAaTypaJIbHOM CTENEHU
L5 CuHyc, KOCMHYC W TaHIE€HC YHCIOBOTO aprymMeHTa. ApKCHHYC, ApKKOCUHYC,
’ ApPKTaHI€HC YHUCIIOBOTO apryMEHTa
2 YpaBHEHUs U HEPABEHCTBA
2.1 ToxxmecTBa U TOXKIECTBEHHBIC MPEOOpa30BaHUS
2 [IpeoOpazoBaHre TPUTOHOMETPHUUECKHUX BbIpakeHUI. OCHOBHBIE TPUTOHOMETPUIECKIE
' bopmyJIbI
73 VYpaBHeHue, KOpeHb YypaBHeHHs. HepaBeHCTBO, pelleHue HepaBeHCTBA. Meton
' HUHTEPBAJIIOB
2.4 Pemenue uenbix u JpoOHO-palliOHAIBHBIX YPaBHEHUN 1 HEPABEHCTB
2.5 Pemenue nppaunOHaIbHBIX YPaBHEHUN U HEPABEHCTB
2.6 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUM
57 [IpuMeHeHne ypaBHEHU U HEPABEHCTB K PEHICHUIO0 MATEMAaTUUECKUX 3a7a4 U 3a7a4 U3
' pa3uyHbIX 00JacTeil HaAyKN U peaIbHOM KU3HU
3 OyHKINUH U TpaPUKH
31 OyHKIUs, cnocoObl 3amaHus ¢QyHKuuu. ['paduk dyHkuuu. B3ammHO oOpaTHBIC
’ GyHKIIH
39 OOnacte ompeneneHUss W MHOXKECTBO 3HadeHwid (yHkumu. Hymm QyHKmm.
' [IpomexxyTKH 3HaKOMOCTOSHCTBA. YETHBIC M HEUETHBIE (QYHKIINN
33 CrenenHas (GyHKIMS C HATYpaJIbHBIM U LIETBIM MOKa3arenaeM. EE cBoiicTBa U rpaduk.




CaoticTBa U rpad UK KOpHSI 71-OW CTETICHH
34 TpuronomeTrpuyeckass OKPYKHOCTb, OIpEIENIEHUE TPUTOHOMETPUYECKUX (DYHKIMIA
' YHCIIOBOTO apryMeHTa
4 Havana maremaTnueckoro aHanunsa
41 [MocnenoBarenbHOCTH, CHOCOOBI 3aJaHHs  IOCIENOBATENbHOCTEH. MOHOTOHHBIC
' MIOCJIEI0BATEIbHOCTH
Apudmernueckass U reoMmerpuueckas mporpeccuu. beckoHeuHo —yObIBaroIas
47 reomerpuueckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOMIEH T€OMETPHUYECKOM
’ nporpeccuu. @DopMmyna CIOXKHBIX MPOLEHTOB. Vcrnonb3oBaHUE MpOrpeccuu IJis
pelIeHus pealibHbIX 3a]a4 MPUKIAHOTO XapaKTepa
5 MHOXeCTBa U JIOTuKa
MHoxecTBO, ollepauMM HaJl MHoXecTBaMu. Jluarpammbsl Oiiiepa — Benna.
5.1 [IpuMeHeHre TEOPETUKO-MHOKECTBEHHOTO —anmapara JJjisi OMNHCaHUs pPeaIbHbIX
MIPOIIECCOB U SIBIICHUH, P PEIICHUH 3a]1a4 U3 IPYTUX yIeOHBIX MPEIMETOB
5.2 Onpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KITACC
Kon IIpoBepsieMblii 3JIEeMEHT COAePKAHUSA
1 Uucrna u BBIYUCTIECHUS
1.1 HarypanbsHble 1 nesnbie yucna. [IpusHaku 1eIMMOoCTH HENbIX YUCel
1.2 Crenens ¢ pallMOHAIbHBIM Noka3areneM. CBoMCTBa CTEIEHU
1.3 Jlorapudm uucna. JlecaTuunbie 1 HaTypaabHBIC JTOTApU(MBI
2 YpaBHEHUs U HEPABEHCTBA
2.1 [IpeoOpazoBanue BeIpaKEHUH, COIEPIKAIINX JTOTaPHUPMBbI
2.2 [IpeoOpazoBanue BEIpaXKEHUH, COAECPIKAIIUX CTEIIEHHU C PAI[MOHATBLHBIM MTOKa3aTeIeM
2.3 [IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB
24 IToka3arenbHble ypaBHEHUs U HEPABEHCTBA
2.5 Jlorapudmudeckue ypaBHEHHUS 1 HEPABEHCTBA
6 Cucrembl TUHEWHBIX YpaBHEHUN. Pellienrne npukiagHbiX 3a/1a4 ¢ TOMOIIBIO CUCTEMBI
' JIMHEWHBIX YPaBHCHHIA
2.7 CucTembl 1 COBOKYITHOCTH pallUOHATIBHBIX YPABHEHUN U HEPABEHCTB
)3 [IpumeHeHre ypaBHEHH, CHCTEM U HEPABEHCTB K PEIICHUIO MAaTeMaTHUYECKUX 3a/1ad
’ Y 3aJ1a4 U3 Pa3IUIHBIX 00JaCTel HAYKU U PeaIbHOM KU3HU
3 OyHKUIUHU U TpaduKu
Oynaknus. [lepuognyeckue ¢ynknun. [IpomMexyTKH MOHOTOHHOCTH (YHKIIWH.
3.1 MakcumymMbl ¥ MUHUMYMBI (QyHKIUU. HaunOonbpiiee W HauMMeHbIEE 3HAYEHUE
(GYHKIIUN Ha IPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TpaduKu
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[oxa3zaTtenpHas u norapudmuyeckas QyHKIIUH, UX CBOWCTBA U IpaduKu

3.4 Hcnonb3oBanue rpadukoB PYHKITUN TSI pEIICHUS] ypaBHECHUH U JIMHEHHBIX CHCTEM
Ncnonb3oBanue rpadukoB PyHKIHHA 71 MCCIEAOBAHUS MIPOLIECCOB M 3aBUCUMOCTEH,
3.5 KOTOpBbI€ BO3HUKAIOT MpPHU PELIEHUH 3a4ad M3 JPYrHMX Y4YeOHBIX NPEIMETOB U
peaTbHOM KU3HU
4 Hauana maTemaTuyeckoro aHamuza
4.1 HenpepsiBabIe hyHKIIMU. METO MHTEPBAIOB JIJIsl PEIICHUS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkuuu. ['eomerpuueckuii 1 GU3NUECKHii CMBICI TPOU3BOIHOM
43 [Ipon3BogHbIe dMeMEHTapHBIX (yHKIUHA. DOpMysbl HAXO0XIACHUS IMPOU3BOIHON
’ CYMMBI, IPOU3BEJCHUS U YACTHOTO (DYHKLMH
[IpumeHneHne MPOU3BOMHON K WCCIENOBAaHUIO (GYHKIMA HAa MOHOTOHHOCTH U
4.4 sKkcTpeMyMbl. HaxoxneHne HanOOJbIIEro M HaUMEHbILEro 3HaueHus (QyHKUUU Ha
OTpE3Ke
[IpuMeHeHne MPOU3BOIHOM JJI1 HAXOXK/ICHUSI HAWIYYILIEr0 PEUICHUsI B MPUKIIATHBIX
4.5 3ajadax, JUIs ONpEIeNeHHs CKOpPOCTH Tpollecca, 3aJaHHOro QopMmynoil win
rpagukoM
4.6 IlepBooOpasnas. Tabnuia nepBooOpa3HBIX
47 WuTerpan, ero reomeTpuueckuii U GU3NIECKUN CMBICH. Brruncienne nHTErpaia mno

dbopmyne Hetotona — JleiiOHuia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATaM O0CBOCHUSA
NPOBEPSIEMOI0  OCHOBHOI 00pa3oBaTeJIbHOI MPOrpaMMBbl CpeHero 001ero
TpeOoBaHus o0pa3oBaHust

Brnanenne Meromamu J0Ka3aTeNbCTB, AITOPUTMAMHU pEIICHHS 3a/ad;
yMeHue (GOopMyJIHpOBaTh W ONEPUPOBATH MOHATUSAMH: OIpEICTCHHE,
aKCHOMa, TEeopeMa, CIIEACTBHE, CBOWCTBO, IPHU3HAK, [OKa3aTeIbCTBO,
paBHOCHIIbHBIE (POPMYITMPOBKH; MPUMEHATh UX; YMEHHE (HOPMYIHPOBATH
o0paTHOE ¥ TPOTUBOIIOJIOKHOE YTBEP)KICHUE, TMPUBOAWTH MPUMEPHI U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MAaTeMaTW4YecKOW HHIYKIUY;
IPOBOJNTH JI0Ka3aTeIbHBIC PACCYKICHUS MIPH PELICHUH 33/1a4, OLICHUBATh
1 JOTHYECKYI0O  TPaBWJIBHOCTh  PAcCyXJIEHHUH; yMEHHE OIepHpOBAaTh
HOHSATHSAMHU: MHOXKECTBO, TOJMHOXKECTBO, ONEpalMy HaJ MHOXECTBAMU;
YMEHUE UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar s
OITMCAHUS PEATBbHBIX MPOIECCOB U SBJICHUI U MPH PEIICHUH 337134, B TOM
YHcie U3 IPYruX y4eOHBIX MPEIMETOB; YMEHHUE ONEepPHPOBATH MOHATHAMU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 33/1aBaTh
U OIMCBIBATh Tpadbl Pa3IMYHBIMU CIIOCOOAMU; UCIIONB30BaTh Tpadbl Ipu

pEIICHUH 33129

YMeHue onepupoBaTh MOHATHAMHU: HATypallbHOE YHCIO, IIEJI0E YHUCIIO,
CTETIEHb C IIeTIBIM IOKa3aTesieM, KOpeHb HaTypalbHOW CTENEHH, CTEIEHb C
palMOHANBHBIM TTOKA3aTesIeM, CTENEeHb C JCHCTBUTENBHBIM ITOKa3aTeleM,
JorapuM YHUCIA, CHHYC, KOCHHYC M TaHT€HC NPOHM3BOJIBHOIO YHCIIA,
OCTaTOK IO MOJIYJIO, PALMOHAJIBHOE YHCIO, HPPALMOHAIBHOE YHCIIO,
MHOXXECTBA HATypaJbHBIX, MENbIX, PAIUOHAIBHBIX, JACHCTBUTEIBHBIX
2 YHCeN; YMEHHE HCII0JIb30BaTh MPU3HAKU JEIIMMOCTH, HAUMEHBIINH 00Iui
JeTUTENh W HauMeHbllee oOmmee KparHoe, anroputM EBkimmpma mpu
pelIeHUH 337a4; 3HAKOMCTBO C pa3IMYHBIMU MO3MIMOHHBIMH CHCTEMaMHU
CUHMCIICHUS; YMEHHE BBITIOJIHATH BBIYMCIICHHE 3HAYCHUH U TPeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHus APOOHO-
pallMOHANBHBIX ~ BBIPAKEHHH; yYMEHHE  ONEPHPOBATh  MOHATHSMH:

noCiacaA0BaTCIbHOCTD, apI/I(bMeTI/I‘IeCKaH nporpeccus, TreoMCTpHUICCKad




nporpeccusi, OECKOHEYHO YOBIBAIOIIAass T€OMETPHUYECKasi IMPOrpeccus;
yMEHHE 3a/1aBaTh IIOCJIEJOBATEILHOCTH, B TOM UYHCJIE C [OMOIIBIO
PEKYpPPEHTHBIX (POPMYJI; YMEHUE ONEPUPOBATH MOHATHAMU: KOMIUIEKCHOE
YHUCIIO, CONpPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOIYJIb U apryMeHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amuCH  KOMIUICKCHBIX  YHCET
(reoMeTpuveckas, TPUTOHOMETpUYECKass U aireOpanyeckas); yMeThb
IPOU3BOIUTH apu(METHYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU;
IPUBOIUTH MPUMEPHI HCIIONIb30BaHHS KOMIUIEKCHBIX UHCEIN; ONEePHUpPOBATh
HNOHATUAMM:  MaTpuua 2x2  wm  3x3, omnpeaenuTenb  MaTpULb,

FEOMETPUUYECKUN CMBICIT OTIPEACTUTENS

YMeHne onepupoBaTh MOHATUSAMHU: PALMOHAIbHBIE, WPPALHOHAJIBHBIE,
NOKa3aTebHbIC, CTENEHHbIE, JOrapu(pMHUUECKHE, TPUTOHOMETPUUECKUE
YpPaBHEHUsT M HEPABEHCTBA, MX CHUCTEMbl; yMEHHE OIEpUPOBATH
HNOHATUSAMH: TOXKJECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHKe, ypaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YPABHEHUHM M HEPABEHCTB, PABHOCHIBHOCTH
ypaBHEHUM, HEPABEHCTB M CHCTEM; YMEHHE pelniaThb YypaBHEHMS,
HEpPaBEHCTBA W CHUCTEMBl C TMOMOULIBIO pA3JIMYHBIX HPUEMOB; pEIIATH
ypaBHEHHUs, HEPABEHCTBA W CHUCTEMbl C [AapaMETPOM; MPUMEHATH
YPaBHEHUs, HEPABEHCTBA, MX CHCTEMBI I DPEIICHHS MATEMATHYECKUX

3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00JIacTe HAYKH U PeaIbHOM KU3HH

YMeHue omnepupoBaTh MOHATUSAMH: (QYHKUUS, YETHOCTh (DYHKIUH,
NEPUOIMIHOCTh (DYHKIIMH, OTPAaHMYCHHOCTH (DYHKIIMH, MOHOTOHHOCTH
GyHKIMHU, SKCTpeMyM (QYHKUUHM, HauOOJbIlee W HAaUMEHbIIEe 3HAUYCHUS
GyHKIIMM Ha TTPOMEKYTKE, HEMpEephIBHAs (PYHKIHS, aCUMITOTHI Tpaduka
GyHKIUM, TiepBas U BTOpasl MPOU3BOAHAS (YHKIIUH, TEOMETPUUYCCKUI U
bU3MYEeCKU CMBICT TPOW3BOJHOM, TIEpBOOOpa3Has, OMNpeaAcIEHHBIN
WHTETPAJI; YMEHHE HAaXOIUTh ACHUMMTOTHI rpaduka (QyHKIUH, YMEHUE
BBIUUCIISATH  NPOW3BOAHBIC  CYMMBI, IPOW3BEICHHS, YaCTHOTO U
KOMMO3UIMN (DYHKIMH, HAXOJUTh ypaBHEHHE KacaTelbHOU K Tpaduky
(GYHKIHW; yMEHHE HaXOIUTh MPOU3BOJHBIC 3JIEMEHTApHBIX (YHKIWH;
YMEHHE HCIIOJIb30BaTh MPOU3BOAHYIO JUIS HCCIEAOBaHHUS (DYHKIHA,
HaXOIUTh HAWOONBIIMNE W HAaWMEHBINIUE 3HAYCHUS (DYHKIUI, CTPOUTH
rpaduKd MHOTOYJICHOB C HCIIOJIb30BAaHUEM arllapaTa MaTeMaTHYecKOTro
aHaliM3a; MPHUMEHATh TPOM3BOIHYIO JUISI HAXOXICHHUS HAMITY4IIero
pelieHusi B MPUKIAAHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKHX H

bU3MYEeCKUX 3a/1avax; HaXOJIUTh TUIOMIAAN U 00BbEMBI (PUTYP C MTOMOIIBIO




HUHTCrpajia, NpUBOAWUTL HNPUMEPbI MATCMATHUYCCKOIO MOACIUPOBAHUA C

nomoInbio auddepeHnaIbHbIX ypaBHEHUH

YMeHne onepupoBaTh MOHATUAMHA: Tpaduk GyHKIHH, oOpaTHas (QyHKIIHS,
KOMITO3UIUS (DYHKIMM, JWHEHHas (QYHKUMSA, KBaapaTW4yHas (QYHKLHUS,
pauMoHanbHas (QYHKIMSA, CTeNeHHas (QYHKIMA, TPUTOHOMETPUUYECKHUE
¢yHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMHU, TOKa3aTelbHas M
norapupmMuyueckas (PYHKIIMH; YMEHHE CTPOUTh TpadUKu H3yUYCHHBIX
¢yHKUMH,  BBINOJHATH  nIpeoOpa3oBaHus  rpadukoB  (YHKIHUH,
UCIMOJIb30BaTh TPaQUKKU Ul W3y4EHUsS MPOLIECCOB M 3aBUCHUMOCTEW, IpuU
pelIeHn: 3ajad U3 APYruxX Y4eOHBIX MPEIMETOB U 33134 U3 pPealbHOU
KHU3HHM; BbIpakaThb (OpMyJaMH 3aBHUCHUMOCTH MEXJIy BEJINYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U TpapuKu (QYHKIUH JUId pelieHus ypaBHEHMH,
HEpaBEHCTB M 3aJady ¢ MapaMeTpaMu; H300pakaTb Ha KOOpPAMHATHON

IIJIOCKOCTH MHOKECTBA PELICHUIN YPaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemarh TEKCTOBBIC 3aJa4yd Pa3HBIX THIOB (B TOM YHCJE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTh TOBapoOB U
YCIIyT, HAJIOTH, 33J]a4d U3 O0JIACTU YIPAaBICHUS JTUYHBIMU U CEMEHHBIMU
(dbuHaHCaAMM); COCTABNISATH BBIPAKECHUS, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBl IO YCJOBMIO 3aJjaud, HUCCIIEOBaTh IMOJIYYEHHOE pEIIEHUE U
OLICHMBATh MPABJONOAOOHOCTh pPE3yJbTAaTOB; YMEHHUE MOJEIUPOBAThH
pea’bHble CUTyallud Ha $3bIKE MATEMATHKH; COCTaBIIATH BBIPAXKECHHUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI IO YCIOBUIO 33/1a4H, UCCIIEI0BATh
IIOCTPOCHHbIE ~ MOJIEIM C  HUCIOJB30BAHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MOJTYYCHHBIN pe3yIbTaT

YMeHHne omnepupoBaTh MOHATHIMHU: CpeaHee apuMeTHYecKoe, MeIraHa,
HanOoJIbIlIee U HAMMEHBIIIee 3HAYCHUS, pa3Max, JUCIIEPCHsI, CTaHIapTHOE
OTKJIOHEHUE YHCIIOBOTO HAabOpa; yMEHHUE W3BIEKaTh, MHTEPIPETHPOBATH
nH(popMaIrio, MpeICTaBICHHYI0 B Ta0lHIaX, Ha Auarpammax, rpadukax,
OTPaXKAIOILLYI0 CBOMCTBA PEAIBHBIX IIPOLIECCOB U SBJICHUH; NPEICTABIATh
uHpopMaIMi0O C TOMOIIBID TabNWIl ¥ AWarpaMM; HCCIEI0BaTh
CTaTUCTUYCCKUC IOAHHBIC, B TOM YHCJIC C MPUMCHCHUCM Fpaq)I/I‘IeCKI/IX
METO/IOB ¥ AJIEKTPOHHBIX CPEICTB; rpa)iuecKu UCCIEIOBaTh COBMECTHBIC

HaOJII0ICHNUS C MOMOIIBIO TMarpaMM pacCeUBaHUs M TMHEHHON perpeccuu

YMeHHe OmnepupoBaTh IOHATUAMU: CIy4alHBIA OIBIT M CIIy4alHOE

coOBbITHE, BEPOSTHOCTh CIIy4alHOTO COOBITHS; YMEHHE BBIYUCIATH




BEPOSTHOCTh C HCIIONB30BaHUEM TpapUUECKUX METO/OB; INPHUMEHSTh
(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOSTHOCTEH, (OpPMYIy IOTHOM
BEPOSATHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (akThl U (HOPMYJIBI;
OLICHUBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEpUpPOBATH
NOHATUSAMM:  CllydyaiiHas BEJIMYMHA, paclpenesieHHe BEpOSITHOCTEH,
MaTEeMaTHYeCKOe OKUAAaHUE, MUCIEPCUsl M CTaHAApPTHOE OTKJIOHCHHE
CllydaliHOW  BEJIMYMHBI, (YHKIMHU pacHpenesieHuss U IUIOTHOCTU
PaBHOMEPHOTO, TTOKA3aTEIbHOTO ¥ HOPMAIBHOTO paclpeelIieHni; YMEHUE
UCIIOJIb30BaTh CBOMCTBA M3YYCHHBIX pacHpeAeieHUN Ui PelIeHus 3ajad;
3HAKOMCTBO C TIOHSTHSAMH: 3aKOH OOJIBIINX YHCEN, METOMBI BHIOOPOYHBIX
UCCIICIOBAaHMM; yMEHUE TPUBOIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OOJIPIIMX YHCET B NPUPOIHBIX M OOLICCTBEHHBIX SBICHHUAX, YMCHHE
OIIEpUPOBATH TMOHATUSMHU: COUETAHUE, MEPECTAHOBKA, YHUCIO COUYCTAHUH,
YHUCIIO  TEPecTaHoBOK; OmHOM  HplOTOHa;  yMeHWe  TPUMEHSTH
KOMOMHATOpHBIE (aKThl U PacCyKICHUS Ul PEIICHUs 3a7ad; OICHUBATh
BEPOSATHOCTH PEaJbHBIX COOBITHH; COCTABIATh BEPOATHOCTHYIO MOJENb U

UHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMeHue omnepupoBaTh MOHSATUSMM: TOUYKa, MpsMasi, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYHUHA YIJIa, JIOCKUI yroi, IByTpaHHbIN
yroJ, TpEXTPAHHBIA YIroJl, CKPEUIMBAIOIIMECS MPsIMbIC, MapauIeIbHOCTh U
NEPIEeHIUKYISIPHOCTh MPSIMBIX U IUIOCKOCTEH, yroil MEXIy MNpsSMbIMHU,
YroJa MeXAy TMpsSMONM U IUIOCKOCTBbIO, YroJl MEXIy IUIOCKOCTAMH,
paccTosiHie OT TOYKM JI0 IIJIOCKOCTH, PAacCTOSHUE MEXAY NpPSIMbIMHU,
paccTosiTHUE MEX]y IUIOCKOCTSIMU; YMEHHUE HCIOIb30BATh MPHU PEIICHUHU
3aJa4 U3y4yeHHble (DAKThl U TEOpPEMbl IJIAHUMETPUU; YMEHHE OLIEHUBATh
pasMepsl OOBEKTOB OKPYXAIOIIEr0 MHpPA; CTPOUTh MaTeMaTHYECKHE
MOJIEIM C TIOMOIIbI0 TE€OMETPUYECKHX TOHATUA U BEJIIMYMH, pPEllaTh

CBA3aHHBIC C HUMU MMPAKTUYCCKUC 3aJa4n
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YMeHue omepupoBaTh MOHATHUAMU: IUIOMAAL (QUIyphl, 00BEM (QUTYpHI,
MHOTOTPAaHHHK, TPaBHJIbHBI MHOTOTPAaHHHK, CEYEHHE MHOTOTPAHHHKA,
Ky0, mapaenenurne], npu3Ma, NHpamuaa, (urypa U MOBEPXHOCTh
BpaIleHMs, LWIMHAP, KOHYC, map, cdepa, Iuomans cdepsl, IUIOMAIb
MOBEPXHOCTH NHPAMHUBI, MPHU3MBI, KOHyCa, LWIMHApPA, O00BEM Kyoa,
HPSMOYTOJIBHOTO Mapajuleenunea, HHPaMUAIbI, MPU3MBI, HIMHApA,
KOHyca, IIapa, pa3BEpTKa IMOBEPXHOCTH, CEYCHHMS KOHYyca M LMIMHIPA,

napamiCiIbHbIE OCHM HWJIM OCHOBaHWIO, CCUYCHHUEC 1Iapa, IIJIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTHh CEUYECHHUE
MHOTOTpaHHHKa, U300pa’kaTh MHOTOTPAHHUKH, (PUTYphl U MOBEPXHOCTHU
BpaIeHUs, UX CEUEHHUS, B TOM YHCIIE C MTOMOIIBIO JIEKTPOHHBIX CPE/CTB;
yMEHHE MPHUMEHSTh CBOMCTBA T'€OMETPUUYECKUX (PUTYp, CAMOCTOATEIHHO
dbopMyIMpoBaTh OMpeeNeHUsI H3y4aeMbIX (PUTYp, BBIIBUTATh TUIIOTE3HI O
CBOMCTBaX M MpHU3HAKAX TEOMETPUYECKHX (Uryp, oOOCHOBBIBATH WIIU
OMpOBEpraTh HX; YMEHHE NPOBOAUTH KIacCHPUKAIUIO (UTYp IO
pPa3IUYHBIM TPHU3HAKaM, BBINOJHATHE HEOOXOIUMBIE JIOTIOJHUTEIbHBIE

MOCTPOCHUS
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YMeHue onepupoBaTh MOHATUSIMH: JBIJKEHHE B  IMPOCTPAHCTBE,
HapayuleNbHBIA TEPEHOC, CUMMETPHsSI Ha IUIOCKOCTH M B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA0OUS, TOM00HBIE QUTYPBI;, YMEHUE
pacro3HaBaTh paBHBIC W MONOOHBIE (UTYpPHI, B TOM HYHCIIE B IPUPOIE,
HCKYCCTBE, apXUTEKTYpe; HCIIOJIb30BaTh T€OMETPHUUECKUE OTHOIICHHS TIPU
pelIeHn! 3a/ad; HAaXOAWTh TE€OMETPHYECKHE BEIMYMHBI (IJIMHA, YTOI,
Iomaab, 00bEM) pU PELICHUH 33734 U3 JPYTHX YYeOHBIX MPEIMETOB U
U3 PEAIbHON >KW3HU; YMEHHE BBIYHCIATH TCOMETPHUECKHE BEINYHHBI
(MHa, yroij, MiOMIAgb, OO0BEM, IUIONWIA[b TOBEPXHOCTH), HCIOIB3YS
U3y4deHHbIe (OPMYJIBI M METOABL, B TOM YHCIIC: IUIONIA[b HMOBEPXHOCTH
nUpaMUzIbl, TPU3MBbl, KOHYCa, IWIMHApA, IUoaas chepsl; 00bEM Kyoda,
HPSIMOYTOJIBHOTO ~ TapaJUIesieluNea, MUPAMUIBL, [PU3MBIL, LIHHIPA,

KOHYcCa, [I1apa; yMEHHE HaXOJUTh OTHOIIEHHE 0OBEMOB MOI00HBIX (QUTYP
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YMeHue onepupoBaTh NOHATHUAMHU: MPSMOYIOJbHAs CUCTEMa KOOpAMHAT,
BEKTOp, KOOpAMHATHI TOYKH, KOOPAWHATHI BEKTOPAa, CyMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpa HA YHCIO, pa3IoKEHUE BEKTOpa Mo Oasucy,
CKAJIIPHOE MPOMU3BEACHUE, BEKTOPHOE MPOU3BEICHUE, YIOJI MEXKIY
BEKTOPAMH; YMEHHE MCIIOJIb30BaTh BEKTOPHBIH U KOOPAMHATHBIM METOJ

JUISI peIlIeHUs] TeOMETPUUYECKUX 3a4a4 U 331a4 APYTUX y4eOHbIX IPEIMETOB
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YMenue BH6I/IpaTB MOAXOAAIINNA METO IJIs pelICHUA 3a/la4; IOHUMAHUC
SHAYUMOCTH MATEMATUKHU B HU3YUCHHUH INPUPOJHBIX H O6H_ICCTBCHHBIX
mponeccoB u HBHGHHﬁ; YMCHHUC pPaACIIO3HABATL TMPOABIICHHUC 3aKOHOB
MAaTE€MATUKH B UCKYCCTBE, YMCHHUEC IMMPUBOJUTH IMPUMCPBI MAaTEMATUUCCKHUX

OTKPBITUIA POCCUICKON U MUPOBOM MaTeMAaTUYECKOW HAYKH




IHHEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
EI'S 10 MATEMATHUKE

Kon

IIpoBepsiemMblii 3JIeMEHT COAePKAHUA

1

Yucna ¥ BEIYUCIIEHUS

1.1

HaTypaJ'IBHBIe " LECIbIC YHCIIa. HpI/ISHaKI/I JCIIUMOCTH LCIIBIX YHUCEIT

Panmmonaneupie uncna. OOBIKHOBEHHBICE U JIECATHYHBIE JPOOH, TPOIICHTHI,

1.2 OCCKOHEYHBIC TTEPUOANIECKUE APOOH
13 Apudmernaeckuit KOpPEHb HaTypajJbHOU CTEIICHH. HelictBus c
' apu(MEeTHUECKUMH KOPHSIMHU HATypaJbHOH CTENEHH
14 Crenenp ¢ 1menbiM mnokazareneM. CTeneHb € palMOHAJIBHBIM IIOKa3aTelseM.
' CaoiicTBa cTeneHu
Ls CuHyc, KOCMHYC M TaHI€HC YHCIOBOIO aprymMeHTa. APKCHHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIOBOIO apryMeHTa
1.6 Jlorapudm uncna. [lecaTnyHble U HATypajIbHbIE JOrapupMbl
JeiicTBuTenpHble uncia. ApupMETHYECKHE OINepaluud ¢ JIeHCTBUTEIbHBIMU
1.7 yrcnamu. IlpuOnmkEHHbIE BBIYMCICHHS, MpPaBUiIa OKPYIJICHHS, NPUKUIKA H
OLICHKA pe3yJbTaTa BEIYUCICHHM
1.8 [IpeoOpa3zoBanue BeIpaKEeHUH
1.9 KommuiekcHble uncna
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 Llenwie 1 poOHO-pallMOHATILHBIC YPAaBHEHHS
2.2 HppanuonalibHbIC ypaBHEHHUS
23 Tpuronomerpudeckue ypaBHEHUs
24 [Toxa3zaTenpHbIE U JOrapUPMUUECKUE YPABHEHUS
2.5 Lenbie u 1poOHO-palIOHANIbHBIE HEPABEHCTBA
2.6 WppannonaibHble HEpaBEHCTBA
2.7 [oka3zaTenbHbIE U JOTapUPMHUECKUE HEPABEHCTBA
2.8 Tpuronomerpuyeckre HEpaBEHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHU U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Marpuiia cucteMsl JUHEHHBIX YpaBHEHUN. OnpenenuTesib MaTPUIbI
3 OyHKINUH U TpaPUKH
3.1 OyHKIUs, cnocoOwl 3amanus ¢yHkuuu. ['paduk dyakmuu. BzaumHo oOpatHbie




¢ynkuuu. YétHeie n HeuéTHbIe QyHKIMU. [leprnoanueckue GpyHKIUHI

OO6nactp ompeneneHuss ¥ MHOXXECTBO 3HaueHU Qynkuuu. Hymum Qynkimm.

[IpomMexXyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIUH.

32 Makcumymbl 1 MUHUMYMBI GyHKIuH. HaunOonbliee U HauMeHblllee 3HAUYECHUE
(GYHKIIUM Ha IPOMEXKYTKE
313 Crenennas QyHKIMs ¢ HaTypaJdbHBIM W IIEJBIM TOKa3aTeneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpauK KOpHS 1-0Oi CTETIEHU
34 Tpuronomerpudeckue GyHKIIUHA, UX CBOMCTBA U TpaduKu
3.5 [oxa3zaTtenpHast u norapudmuyeckas QyHKIIUH, UX CBOWCTBA U IpaduKu
16 Touku paspbiBa. AcuMnToThl TpadukoB (QyHkuuil. CBoiicTBa (QyHKIWMIH,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHU OCIEA0BATEIHLHOCTEH
18 Apudmernueckass M reoMeTpuueckas nporpeccuu. Dopmyna  CIOXKHBIX
' IIPOLIEHTOB
4 Hauana matemaTudyeckoro aHanusa
4.1 [TpousBoanas pyukuu. [Ipon3BoHBIE 2JIEMEHTApHBIX (PYHKITAN
[IpuMeHeHrne TPOM3BOMHONW K HCCIEAOBaHUIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 sKkcTpeMyMbl. Haxoxkenre HanOoNbIIero U HauMEHbIEro 3HadeHHs] (QyHKUUU
Ha OTpE3Ke
4.3 [TepBooOpaznas. MaTerpan
5 MHoxecTBa U JJOTHUKA
5.1 MHoXxecTBO, onepanuu HajJ MHOKecTBamu. J(uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTucTHKa
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 KomOunaropuka
7 I'eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbI€e 1 MIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena 1 MOBEpXHOCTH BpaALLEHUS
7.5 KoopauHnatsl 1 BEKTOpbI




