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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «Anrebpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM U3 Hauboyiee 3HAYMMBIX B IIPOrpaMMe cpeaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAIBHYIO 0a3y IS
U3YYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JIPYrol CTOPOHBI, (hopMUpyeT
JIOTUYECKOE U a0CTPaKTHOE MBIIUICHHE O0y4YaloIMXCcsi Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpMATUKU, 0OIIECTBO3HAHMS, UCTOPUH, CIOBECHOCTH U APYIHX
TUCUUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiudecsi OBJIa/IeBalOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HaykH, KOoTopas (opMyiHpyeT cBoOU
JOCTHKEHHS B MaTeMaTu4deckoit popme.

VYyebHblli Kypc anreOpsl M Havyajl MaTeMaTHUYECKOro aHallh3a 3aKjia/IbIBaeT
OCHOBY JJIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAaMU (PU3UKH, XUMHUHU, OHOJIOTHUH,
MMOHMMAaHUS OCHOBHBIX TCHICHIIMHA Pa3BUTHS SKOHOMHUKHU W OOIIECTBEHHOM JKHM3HH,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX IH(PPOBBIX M KOMITHIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX /IS JajbHEHWIIero oOpa3oBaHUsS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMHU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIMSIMH alreOpbl M MaTeMaTUYeCKOro aHajiu3a pa3BUBACT
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JEAYKTUBHO, MCIOJIB30BAThH
0000IIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHI0, (OpMUpPYET
KpEaTUBHOE U KPUTHUECKOE MBIIIUICHHE.

B xone usyuenusi yuebHOro Kypca «Anrebpa ¥ Hadalla MaTeMaTHYECKOTO
aHanu3a» oOydYarouIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] TPUKIAJAHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAIlUH,
WHTEPIpPETAllUd  TIOJYYCHHBIX  PEHICHWM, 3HAKOMSTCA C  [pUMepamu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOAE, HayKe U MCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMaTHYECKUMH OTKPBITHSIMHU U UX aBTOPaMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBHBIM BOCIUTATENIBHBIM TOTEHIIUAIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuasl, CHOCOOCTBYIOUIUI
(GbOpMHUPOBAHUIO HAYYHOT'O MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
NEeSATEeTbHOCTH, TpeOyIomed MpOJAOIKUTEIBHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOATENbHOCTH, aKKYPATHOCTH U OTBETCTBEHHOCTH 3a MOJIyYeHHBINA pe3yJIbTaT.

B ocHoBe MeToanku oOydeHus anreOpe U HayaiaM MaTeMaTUYeCKOro aHaIu3a
JICKUT IEATCTHOCTHBIA TPUHITUT OO yUCHHUS.

B cTpykType yuebHOTOo Kypca « Anredpa 1 Hadaia MaTeMaTHIECKOTO aHATTN3a»
BBIIETICHBl  CIEAYIOLIUE COJAep)KaTeIbHO-MeToAnYeckue JuHuM: «Yucna u
BbIYMCIICHUS», «DYHKIIMU U Tpaduku», «YpaBHEHHs U HepaBeHCTBa», «Hauana
MaTEeMaTUYeCKOro aHanu3a», «MHoXecTBa U JIoTMKa». Bce OCHOBHbIE
COJIePKATEIIbHO-METOIMUECKUE JIMHUM W3YYalOTCSd Ha TPOTSHKEHUM JBYX JIET



oOy4YeHHs Ha YPOBHE CpeiHero o0mero 00pa3oBaHus, €CTECTBEHHO JOTOTHSS APYT
Jpyra ¥ MOCTENEHHO HACHIIasiCh HOBBIMH TEMaMU U pasaenaMu. JJaHHbIi yueOHbIH
KypC SBIISIETCS WHTETPaTHBHBIM, TOCKOJBKY OOBEIUHSET B cebe coaepaHHe
HECKOJIbKUX MAaTeMaTUYEeCKUX JWCIUIUINH, TaKUX Kak anreOpa, TpUTOHOMETpHs,
MaTeMaTUYeCKU aHaIIU3, TEOPHS MHOXKECTB, MaTeMaTHuecKas Joruka u npyrue. [1o
Mepe TOTO Kak 00ydJaromuecs OBJIaJAeBalOT BCE Oosee MUPOKUM MaTeMaTHIECKUM
anmapaToM, y HHUX MOCJEI0BaTEIbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MAaTEMAaTHYECKYI0 MOJeNIb peallbHOW CHUTYyallud, MPUMEHSATh 3HaHUS,
NOJyYCHHbIE TMpPU U3YyYCHHH Yy4eOHOTO Kypca, AJsl pEIIeHUs CaMOCTOSTEIHHO
c(OpMyIMPOBAHHONW MaTEeMAaTUYECKON 3a/a4yM, a 3aT€M HMHTEPIPETUPOBATH CBOM
OTBET.

ConepxarenpHO-MeTOIMYecKas: JUHUS «YUKcia W BBIYMCICHUS) 3aBEpIIacT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HA4aToO Ha YPOBHE OCHOBHOTO 00111ero oopazoBanusi. Ha ypoBHe cpenHero o0uiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHUIO  HABBIKOB
palMoHANbHBIX BBIUMCICHHUM, BKJIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dbopM 3amucu ymcna, yMEHUE JeNaTh NPUKHUIKY, BBINOJHATH MPHUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BBIpAXEHUs, paboTaTh C MAaTEeMATUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYaroIIMMCsI MHOKECTBAa HATYypaJbHBIX, LEJNbIX,
palMioOHANbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4HCel. B KakIoM H3 OSTUX MHOXKECTB pPacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUYecCKue 3aJaud M OIEpaluu: [JEeJICHHUE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIbIX YHCEN, O0COOble CBOMCTBA
palMoHaNbHBIX M HUpPPAIMOHATIBHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICYCHUE KOPHS HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHIO KpPyra HCHOJIB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOKHOCTSIMHM MX MPUMEHEHUS JUIsl PEIleHUsl pazIU4HbIX 3ajad
bopMupyeTcsi IpeACTaBI€HUE O €IUHCTBE MATEMAaTUKU KaK Hayku U €€ pojiH B
MIOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue u
KOHKpETH3aIHS.

Jluaust «YpaBHEHHMSI W HEPABEHCTBA» peaJU3yeTcs Ha MPOTSHKECHHH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHuUs, MOCKOJIbKY B KaXKJIOM
pa3gene IlporpamMMmbl MpenyCMOTPEHO peLICHHE COOTBETCTBYIOIIMX 3afad. B
pesynbraTte oOydaromuecs OBIAJEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoOHaNbHBIX, HUPPAIMOHATBHBIX, TIOKA3aTENbHBIX, JOTAPUPMHUUECKHX U
TPUTOHOMETPUUECKUX YypPAaBHEHUN, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
coaepkaimmx mnapametpel. llodydeHHbIE yMEHHS IIMPOKO HCHOJIB3YIOTCS MpH
UCCIIEIOBaHUM (PYHKIUI C TMOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH MPUKIATHBIX
3a7a4 W 3a7a9 Ha HaXOXKJEHHE HAaWOOJBIINX M HAUMEHBIINX 3HAYCHUH ()YHKIIHH.



JlanHasi copepxaTenbHas JIMHUSA BKIIOYAET B ce0s Takke GOpMUPOBAHHE YMEHUN
BBIMIOJHATH  pacu€Ttel 1o  (opmynam, mpeoOpa3oBaHUs  PaLUOHAIBHBIX,
UppaIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUM, a TaKKe BBIPAKCHUH,
coJlepKallluX CTerneHu W Jiorapudmel. brarogaps uszydeHuio aiareOpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUUECKOTO U a0CTPAKTHOTO
MBIIIICHUS 00y4aromuxcs, (OPMHUPYIOTCS HABBIKK ACTYKTHBHBIX PacCyKICHUH,
paboThl C CHMBOJBHBIMH (OpMamMH, TMPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB M HEPABEHCTB. AJreOpa npeaaraeT 3ppeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHYECKUX U €CTECTBEHHO-HAYYHBIX 3ajady,
HAIJISIIHO IGMOHCTPUPYET CBOM BO3ZMOMHOCTH KakK S3bIKa HAYKH.

CopepxarenpHo-MeToauueckas JMHAA «DyHKIMM W TpaQuKA» TECHO
NEPEIUIETaeTCd C JAPYTMMH JIMHUSAMH Y4E€OHOTO Kypca, IMOCKOJIBKY B KAaKOM-TO
CMBICIIE 337aET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHOoH,
MOKa3aTeNIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUH, UX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIS pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IPEIMETOB U PEANbHOW MU3HHU TECHO CBSA3aHO KaK ¢ MAaTEMaTUYECKUM aHAJIU30M,
TaK U C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [Ipum 3TOM OoJibllIOE BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (OpMyJaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIIMYMHAMH, HCCIIENOBATh TMOJyYCHHbIE (YHKIIUU, CTPOUTH UX
rpaduku. Matepuan 3Toi cojiepKaTeIpHON JIMHUU HAIlEJIEH Ha Pa3BUTHE YMEHUN U
HABBIKOB, IO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEJIMYMHAMH B Pa3IUYHON
dbopme: aHATUTHYECKOM, Tpadudeckoi U clioBecHOW. Ero n3yuenne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHYECKOTO MBINIJICHUSI, CIIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHAIIOTUH.

CopnepxarenpHast JuHug «Hauana MareMaTHyeckoro aHaius3ay IO3BOJISIET
CYLIECTBEHHO PACIIMPUTh KPYTI KaK MAaTeMAaTHYECKUX, TaAK U MPHUKIAJHBIX 3aj]1ad,
JIOCTYITHBIX 00YyYaronMcs, Tak KaK y HUX TOSBISETCS BO3MOXKHOCTb CTPOUTH
rpaduky  CIOXKHBIX (GYHKIMMA, OMPEAeNsiaTh HX HauOONbIINE W HAUMEHBIITUE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (GuUryp u oO0bEMBI T€, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TOCTPOEHUSI MaTeMaTHYEeCKUX MOJENed peaJbHbIX CHUTYalUu,
MO3BOJIIET HAXOIUTh HAUJTYYIIIEE PEIICHUE B MPUKIIATHBIX, B TOM YUCIIE COLUAIBHO-
PKOHOMHYECKHMX, 3a/1a4ax. 3HAKOMCTBO C OCHOBAMHM MaTEMaTHYECKOIO aHaJIn3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-JIOTMYECKOTO U KPEaTUBHOTO
MBIILICHUS, (OPMUPOBAHUIO YMEHHMIM pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKU B HayKe, TEXHUKE U HCKyccTBe. O0yyaronyecs y3HatoT O BbIJAIOLINXCS
pe3ynbTaTtax, MOJYyYCHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKU KaK HAyKH, U 00 WX
aBTOpax.



CopeprxarenbHO-METOIMYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOs1 DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMAaTHYEeCKOW JIOTUKH. TeopeTHKO-
MHOKECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MaTEeMATHKHU
U TIpe/yiaraloT Hambojiee YHUBEPCAIBHBIA SI3BIK, OOBEIUHSIONINA BCE pa3JIeibl
MaTeMaTHKU H €€ TPWIOKCHH, OHU CBS3BIBAIOT pa3HbIE MaTeMaTHYECKHE
JTUCIUTUIMHBI W WX TPWIOKEHUs B eauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YaromeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTeMaTUKH M WCIOJB30BaTh €ro /ISl BHIPAKECHUS CBOUX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MaTEMaTHKA KaK HayKd CIeAyeT NpHu3HaTh
CBOMCTBEHHYIO €i CTPOTOCTh OOOCHOBaHHMIA U CJICIOBAaHUEC ONPEICIEHHBIM
mpaBujaM  TOCTPOCHHSI  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKONH JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO MBIIIICHUS
00y4Jaronuxcs, MO3BOJISIET UM CTPOUTH CBOM PACCY’KJICHUS HAa OCHOBE JIOTMYECKHUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueObHOM Kkypce «AnreOpa W Hadajga MaTEMaTHYCCKOTO aHAIHM3a
MIPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJIEITHUPOBAHUS, KOTOpPHIE TPHU3BAaHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOCHUSI MOJIENEH pealbHBIX
CUTyallui, WCCIEAOBAHMS STUX MOJIeNIeH C TOMOIIBIO afmapara airedopbl H
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpPETAlMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3/eioB MPOTPaMMEI, ITOCKOJLKY BECh MaTepral
y49eOHOTO Kypca IIMPOKO HCIOJB3YeTCs I PEIIeHUS NPHUKIaAHBIX 3amad. [lpu
pelIeHUN  pealbHbIX  NPAKTUYECKUX  3ajJad  oOydaroniuecss  pa3BUBAIOT
HAOJIOMATEIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTe ©  KOHKPETHU3WPOBATH  IMPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHHWIO HABBIKOB PEIICHHWS TNPHUKIAAHBIX 3a7ad
OpraHU3yeTCs B MPOIIECCe U3yUeHUs BCeX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTEeMaTUYECKOTO aHATTU3a.

Ha wu3yuenune yueOHOro Kypca «AnreOpa M Hadajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIENIO).

COJAEPXXAHUME OBYUYEHUA
10 KVIACC

Yucaa v BBIYMCICHUA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JICCSITUYHBIC JAPOOH, MPOIICHTHI,
OeckoHeuHble Tnepuoanueckue npodu. [lpumeneHue npode W MPOLEHTOB IS
pELICHUs MPUKJIAIHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIIEN 3HAHUUN U PEATIbHOW KU3HU.



JlelicTBuTenpHbIe 4ucia. PanuoHanbHBIE W UPPAUMOHAIBHBIE YHCIHA.
Apudpmernueckue  onepanMu € JACUCTBUTEIBHBIMU  4HClIaMd.  Moayib
JEUCTBUTEILHOTO YUCIIA U €ro cBoMcTBA. [IpnONMkE€HHbIE BBIYKMCIICHHUS, PABUIIA
OKpPYTJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTATa BRIYUCICHUIA.

Crenenp ¢ uenbiM nokaszarenemM. buHom HberotoHa. Hcenmonb3oBaHue
MOJIXOJIAIIECH (OPMBI 3aIMCH ICUCTBUTEIBHBIX YNCEN TS PEIICHUS MTPAKTHIECKUX
3aJ1a4y ¥ NPECTaBICHUS JaHHBIX.

ApudmMerrueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJIbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEWCTBUTEIBHBIM MTOKA3aTEIIEM.

Jlorapudm uymcna. CpoiictBa norapupma. JlecaTnyHble U HATypaJbHBIC
Jgorapu@mel.

CHHYyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC,
aApPKKOCHHYC M apKTaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHNs U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHbIE NPeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIE ypaBHEHUsI M YypaBHEHHs-ciencTBUs. HepaBeHCTBO,
pelIeHNE HEPABEHCTBA.

OCHOBHBIE METO/Ibl PELICHUSI LEIbIX U APOOHO-pAallMOHANIBHBIX YpaBHEHUH U
HEpaBEHCTB. MHOroujieHsl OT OJHOM nepeMeHHOW. JleneHue MHOrouseHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema bezy. MHOrouieHs!I ¢ 1ebIMU KO3 PUIIUEHTaMU.
Teopema Buera.

[TpeoOpa3oBaHusl YMCIOBBIX BBIPAXKEHUMN, COJEPKAIIMX CTETIEHN U KOPHHU.

HppauroHansHble YpaBHEHHMUS. OcCHOBHBIE METO/IbI penieHus
UPPALMOHATBHBIX YPAaBHEHUM.

[Toka3zatenbHble ypaBHEHHs. OCHOBHBIE METOJBl PEIICHUS IMOKA3aTEIbHBIX
YPaBHEHUM.

[IpeoOpa3zoBaHue BhIpaXKEHH, COACPIKAITUX JTOTAPU(MBI.

Jlorapupmuueckue ypaBHCHHUSI. OcHOBHBIC METO/IbI pereHus
JorapuMHUYECKUX YPaBHCHHM.
OcHOBHBIE TPUTOHOMETPHUUECKHUE hopMyJIbL. [IpeoGpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMEeTpUYECKUX YpaBHEHU .

Pemienne cucrteM nMHEWHBIX ypaBHEHHWW. Marpuua CHCTEMBI JMHEWHBIX
ypaBHeHUM. OnpeaenuTenb MaTPUILIbl 2 X2, €ro FeOMETPUUYECKUN CMBICIT U CBOMCTBA,
BBIUHCIICHUE €r0 3HAYCHUS, TPUMEHEHUE OMPEACTUTENS ISl PEIICHUS CUCTEMBI
JVHEUHBIX ypaBHEHUW. PelleHne npukiagHbIX 3a1ad C IIOMOIIBK) CHUCTEMBI
JMHENHBIX ypaBHeHHU. VcciaenoBanmue noCTpOEHHOW MOJIENA ¢ TOMOIIBI) MAaTPHIL
Y OIPEICIIUTEIIEH.



[TocTtpoeHne MaTeMaTUYECKUX MOJENIEN PEaTbHOM CHUTYAlMd C IMOMOIIBIO
YPaBHEHUM W HEpPaBEHCTB. lIpuMeHeHHe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTeMaTHUECKUX 3a/1a4 1 33/1a4 U3 Pa3IMuHbIX 00J1acTeil HAYKHU U pealbHON KU3HU.

DOyHKUMH U TPaPUKH

OyHKIMA, CcrnocoObl 3amaHus ¢GyHKIUU. B3anmHO 00paTHBIE (YHKIUU.
Komnosumus ¢ynkuuid. I'padux QyHkumumu. DnemeHTapHbIE NpeoOpa3oBaHus
rpadukoB QyHKIIHIA.

OO6usacThb ompeneneHuss U MHOKECTBO 3HaueHud (ynkumu. Hymu yskium.
[TpomexyTku 3HaKomocTossHCTBa. YETHBIE M HeUEéTHBIC QyHKIMU. [lepruoanueckue
bynkuun. IIpoMexyTKu MOHOTOHHOCTH (PYHKIIMU. MakKCUMyMbl U MUHUMYMBI
¢bynkiun. Hanbomnpiiee n HauMeHblliee 3HaYeHHs PYHKIIMU HA TIPOMEXKYTKE.

Jluneiinas, KBaapaTtuyHas W APOOHO-TMHEWHAs (PYHKIUU. DJIEeMEHTapHOE
UCCJIEJOBAaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast (pyHKLHS C HATYypaJIbHBIM U II€JIbIM MoKazaresneM. E€ cBoiicTBa u
rpaduk. ColicTBa U rpaduik KOpHs n-0i CTENEHU KaK (yHKIHUHA 0OpaTHOM CTENEHU
C HaTypaJIbHbIM [TOKA3aTEJIEM.

[Toka3aTenbHass U jorapupmuyeckas (yHKLIHHU, UX CBOWCTBA M TpaduKu.
Hcnonp3oBanue rpadpukoB QyHKIUHN 1715 pelIeHHs] ypaBHEHU.

TpuronomeTpruyeckass OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUYECKUX
(yHKUIHNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIIBHBIE 3aBUCUMOCTH B peEaJbHBIX MpoOIEeccax M SBICHUSX.
['paduku peabHBIX 3aBUCUMOCTEM.

Havana MmaTeMaTH4eCKOro aHaJIM3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs ITOCJIeNOBAaTCIBHOCTEH. MeTox
MaTeMaTUYeCKOM MHIYKIUH. MOHOTOHHBIE U OTPAaHUYEHHbIE MOCIEA0BATEIbHOCTH.
Hcropusi BOZHMKHOBEHHMS MAaTEMaTHYECKOIO aHalu3a Kak aHajin3a OECKOHEYHO
MalbIX.

ApudmeTrnueckast 1 reoMeTprUecKas mporpeccuu. beckoHeuHo yObIBaromast
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBArOUIEH reoMeTpUYeCKOn
porpeccuy. JINHEMHBIN U SKCITOHEHIMAIBHBIN pocT. Yucio e. @opmyia CI0KHBIX
npoueHToB. Mcnonb3oBaHWE TMPOTpeccUur JUisl PELIeHUs pealbHbIX —3a/ady
IIPUKJIAJHOIO XapakTepa.

HempepriBable GyHKIIMM W WX CBOMCTBA. TOuYkHM paspbiBa. ACHMIITOTHI
rpadukoB ¢yHkuuid. CBoHcCTBa (YHKUMH HENpPEephIBHBIX Ha OTpe3ke. MeToj
MHTEPBAJIOB JUIsl PEIICHUs HepaBeHCTB. l[IlpuMeHeHue CBOICTB HEMpPephIBHBIX
byHKIMI 1715 penieHus 3a1a4.

[lepBas u BTOpas npousBoanble GyHKIUU. Onpenenenre, reOMeTpUIeCKui U
(bu3MYeCcKuil CMBICT TPOU3BOAHON. Y paBHEHNE KacaTelbHOU K TpaduKy (QyHKITUH.



[IpousBogubie  snemeHTapHbIX  QyHKOuil.  IlpoumsBogHass  cymwbl,
MPOM3BENIEHUS, YACTHOTO U KOMIO3UIINH (PYHKIIUHA.

MHokecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. JlMarpammel
Olinepa—Benna. IIpumeHeHuMe TEOPETHKO-MHOXKECTBEHHOI'O —ammapara Ui
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJIICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMAaTHUYECKOTO OOBEKTa, CIEICTBHUE,
JI0Ka3aTeJIbCTBO, PABHOCWIIBHBIE YPABHEHHSI.

11 KIIACC

Yuciia 1 BbIYMCICHUS

HatypaneHble u uenbie yncina. [IpumeHenue nprusHaKkoB AEIUMOCTH IIEJIbIX
yycen, HauOonbIuid oOmui aenutens (mamee — HOJl) m HamMmeHbinee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uist pemeHus
3a/1a4 B LENBIX YUCIIAX.

KommnekcHble uucia. AnreOpandeckas U TPUTOHOMETpUYECKas (POpPMBI
3aMMCH KOMIUIEKCHOTO 4Hclia. Apu(pMETHYECKHE OmNepaluu C KOMIUIEKCHBIMU
yrcaaMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHON IIOCKOCTH.
®opmyiia Myaspa. KopHu n-oif CT€neHU U3 KOMIUIEKCHOTO yucia. IIpumenenue
KOMIUIEKCHBIX YMCEIN JUIsl pellieHns (PU3MUECKUX U T€OMETPUUECKHX 3a/1ad.

YpaBHeHHS U HEPABEHCTBA

CucremMa 1 COBOKYITHOCTh YPaBHEHUN U HEPABEHCTB. PABHOCHIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIECTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHM C  TOMOIIBIO
TPUTOHOMETPUUECKOW OKPYKHOCTH. PerieHne TpuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOABl PEIICHUS TOKA3aTEeNbHbIX U  JIOTapU(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PELICHHMS] CUCTEM W COBOKYITHOCTEH palUOHAJIBHBIX,
UPpALMOHATIBHBIX, TOKA3aTENbHbBIX U JOTapU(PMUUYECKUX YPABHEHUIA.

VYpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.

[IpumMeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PELIEHUI0 MaTEMAaTUYECKUX
3a]a4 U 33/1a4 U3 Pa3’IMyuHbIX 00JacTell HAYKU U peasIbHOM KU3HU, UHTEPIPETaIUs
NOJIyYEHHBIX PE3YyJIbTATOB.

DyHKIUHN U TPaPUKH

I'padpux kommosunuu GyHkuuii. I'eomerpuueckue 00pa3bl ypaBHEHUU H
HEPaBEHCTB Ha KOOPJAWHATHOM TUIOCKOCTH.

Tpuronomerpruueckre PyHKITUU, IX CBOWCTBA U TPAPUKH.



['padmyeckue mMeTonpl pellieHus ypaBHEHUN W HepaBeHCTB. ['paduueckue
METO/bI PELICHUS 3a/1a4 C TapaMETPaMH.

Hcnonp3oBanne rpadukoB (QYHKIUH 71 HWCCICIOBAHUS IPOIECCOB H
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMPH PEIICHUU 3a7ad U3 JAPYTUX y4eOHBIX
IIPEIMETOB U PEANbHOU KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaJIn3a

[TpumeHeHre MPOU3BOIHON K MCCIEAOBAHUIO (PYHKIIMM HA MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxxaeHne HanbonbIero 1 HAMMEHbIIETro 3HaY€HU I HENPEePhIBHON
(YHKIIMM Ha OTpPE3KE.

[IpumeHeHne NpPOU3BOJHOM JUIsi HAxXOXKICHUS HAWIYYIIero pELICHUS B
NPUKIIAHBIX 3a/1a4dax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS IpoLecca,
3aJIaHHOTO (HOPMYJIIOH W TPAPUKOM.

[TlepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpa3Hbie
arieMeHTapHbIX pyHKuui. [IpaBuna HaxoXaeHUS TEPBOOOPa3HBIX.

Nuterpan. ['eoMeTpuyecKkuil CMbICI HHTETpaja. BerauciaeHne onpenesi€HHOro
uHTerpana no gpopmyne Herotona-Jleionuna.

[IpumeHeHne uHTErpaia s HAXOXKIEHUsS IUIOIAACH IIOCKUX (GUryp M
00BEMOB F€OMETPUUECKUX TEII.

[Tpumepsl pemenuit auddepeHManbHbIX ypaBHEHUH. MartemaTuieckoe
MOJICJIMPOBAHUE PEANTbHBIX IMPOLIECCOB C NOMOLIBI Au(depeHIraIbHbIX
YPaBHECHUM.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUA YUYEBHOI'O KYPCA
«™AJITEBPA "N HAYAJIA MATEMATHYECKOI'O AHAJIM3A»
(YIJIYBJIEHHBIA YPOBEHBb) HA YPOBHE CPEJHEIO OBIIEIO
OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpasKaaHCKOro BOCIMTAHUA:

c(OPMUPOBAHHOCTH IPAKIAHCKON MO3ULMHK 00YUYaIOIIErocsi Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUNCKOT0 0011IECTBA, IPEICTABICHUE O MATEMAaTHYECKIX
OCHOBAaX (DYHKIIMOHMpPOBAaHUSA pA3JIMYHBIX CTPYKTYp, SBICHUW, MPOLEAYP
rpakgaHckoro  oOmiectBa  (BBIOOpBI,  ONpPOCBI W JIPYroe),  yMEeHHue
B3aMMOJICHCTBOBAaTh C COLMAJIBbHBIMA HWHCTUTYTaMHM B COOTBETCTBMM C HX
GYHKIUSMU 1 Ha3HAUCHUEM;

2) IaTPHMOTHYECKOI0 BOCIIUTAHMA:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'PakTaHCKOW HIAECHTUYHOCTH, YBOKCHUS K
MPOLIIOMY M HACTOSILIEMY POCCHICKOW MaTeMaTHKH, LIEHHOCTHOE OTHOLIECHHE K



JOCTHKEHHSIM POCCUHCKUX MAaTEMAaTUKOB U POCCUMCKON MAaTEMAaTUYECKOM IIKOJIBI,
UCIIOJb30BAaHUE DJTHUX JOCTIKEHUH B JAPYrUX HayKax, TEXHOJOTHsX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW pOCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJAEHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHKEHUN HAYKH U JESTEIbHOCTBIO YUEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJla B MIOCTPOEHUE YCTOMYMBOTO OYyIIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUWE K MHPY, BKIIOUYAsl SCTETHKY MAaTEMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCyKIE€HUI, BOCIIPUUMYUBOCTD K
MaTEMaTUYECKUM ACIIEKTaM Pa3jIudHbIX BUIAOB HCKYCCTBA;

5) pu3uYecKoro BOCIUTAHMS:

C()OPMUPOBAHHOCTb YMEHHUS NPUMEHATh MaTeMAaTUYECKUE 3HAHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE MUTAHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATUI U
OTJIIbIXa, peryispHas (u3nUecKasi aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON IEATEIBHOCTBIO;

6) Tpy10BOI0 BOCTIMTAHMSI:

TOTOBHOCTh K TpYydy, OCO3HAaHUE LIEHHOCTU TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHATBHOM  NESTENIbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW U €€ TNPUWIOKEHUSIMH, YMEHUE COBEpLIaTb OCO3HAHHBIA BBHIOOP
Oyaymeil npodeccuu U peaan30BbIBATh COOCTBEHHBbIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHU4eCKOMy  OOpa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUH BCEH JKU3HHM, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH;

7) 3K0JIOTM4eCKOT0 BOCIIUTAHMSA

C()OPMUPOBAHHOCTh  3KOJIOTUYECKOM KYyJbTYpbl, TOHHMAaHUE BIUSHUS
COLIMAJIBHO-D)KOHOMHUYECKUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBHOM
Cpellbl, OCO3HaHHE TJI00AIBHOIO XapaKTepa dKOJOTUYECKHUX MPOOJIeM, OpUEHTALIHS
Ha TNPUMEHEHHE MATeMAaTHMYEeCKMX 3HAHMM JUIsl penieHus 3agad B 00JacTu
OKpYXarolel cpepl, IIAHUPOBAHUE IIOCTYIIKOB M OLEHKH HMX BO3MOKHBIX
MOCIIEICTBUUN [T OKPYIKAIOILIEN CPEBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKU U OOIIIECTBEHHOM MPAKTUKU, TOHUMAHNE MAaTEMaTHYECKON
HAYKH Kak cepbl YEIOBEYECKOM AeSITEIbHOCTH, TANOB €€ Pa3BUTHUS U 3HAUUMOCTHU
JUISL Pa3BUTHUSI IMBWIN3AIIMY, OBJIAJICHUE SI3bIKOM MAaTEMAaTUKU U MAaTEeMaTUYECKOU



KYJBTYpPOU KaK CPEICTBOM II03HAHUSI MUPA, TOTOBHOCTB OCYLIECTBIIATH IPOEKTHYIO
Y UCCIIEI0BATEIIbCKYIO AEATEIBHOCTh UHANBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

Bba3oBble Jjoruueckue JeMicTBUA:

BBISIBIIAIT M XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKK MAaTEMATUYECKUX
OOBEKTOB, TIOHSTHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(DUKAIUH,
OCHOBaHMsI /7151 0000IIEHNS U CPABHEHHUSI, KPUTEPUHU TIPOBOJUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMynupoBaTh U  MOPeoOpPa3OBBIBATh  CYXKICHHUS:
YTBEPIAUTEIbHbBIC U OTPUIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIE;

BBISBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTHUBOPEUHIA;

JIeJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIFOUEHUHM, YMO3aKIFOUEHNH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUM
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, PUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 peleHrus Y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILICHUS], BRIOUPATh HaNOOJIee TOAXO AN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccieaoBare/ibCKue 1eiCTBUA:

WCIIOJIb30BaTh BOMNPOCHl KAaK HCCIEN0BATEIbCKUA WHCTPYMEHT IO3HAHUS,
bopMynaupoBaTh  BONPOCHL,  (UKCHPYIOUIME  MPOTUBOpEUYHE,  MNpodseMy,
yCTaHaBJIMBAaTh UCKOMOE U JaHHOE, (OpPMHUPOBATH TUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIIEIOBAHHE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, SBICHHUS, TIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBJICHUSMHU, MPOIECCAMU;

CaMOCTOSITeIbHO (HOPMYJIMPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO  HAOMIOICHUS, WCCIICIOBAHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE MPOLECCa, a TAaKXKE BbIIBUIAThH
MIPETOJIOKEHUSI O €r0 Pa3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH JeUIIMTHI UHPOPMAIIUU, JAHHBIX, HEOOXOAMUMBIX JJII OTBETa HA
BOIIPOC U JIJISI PEILLICHHUS 3a]1a4u;



BbIOMpaTh HH(OPMAIINIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAIM3UPOBATh,
CHUCTEMAaTHU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIUIO PA3TUYHBIX BUAOB U (PopM
IIPE/ICTABIICHHUS;

CTPYKTYpUpPOBaTh MH(GOpPMALMIO, MPEJICTaBIATh €€ B pa3Iu4HbIX (opmax,
WUTIOCTPUPOBATH TpapuuecKH;

OLICHHBATh HaAEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIEHO
c(OpMyITMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIE YHHMBeEpPCaJIbHbIE Y4eOHbI€e AelCTBUS

OOmenne:

BOCIIPUHUMATh U (DOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMHA OOIICHUS, SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX
M THUCbMEHHBIX TEKCTaxX, JaBaTh IOSICHEHUS 110 XOJy PCIICHUs 3aJlauH,
KOMMEHTHUPOBATH MOJTYUYCHHBIN pe3yJIbTar;

B X0Jie 0OCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYILIECTBY OOCYKIaeMOIl TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHbIE Ha TOUCK
pEIIeHUs, COMOCTAaBIATh CBOM CYXKICHHUS C CYXXICHUSMH JPYTUX YYaCTHHUKOB
Jajora, oOHapy)KUBaTh Pa3jUyue U CXOJCTBO MO3UIIHUM, B KOppPEKTHOU dopme
bopMyIUpOBAThH Pa3HOTIIACHS, CBOM BO3PAKECHUS;

MPEACTABIATh PE3YIbTATHI PEUICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIEOBAHUSI,
MIPOCKTa, CaMOCTOSITEJILHO BBIOMpPATh (OopMaT BBICTYIUICHHUS C Y4E€TOM 3a/1ad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA

Camoopranusamnus:

COCTaBJIAThH IIJIaH, AJITOPUTM PEIICHUS 3a/a4d, BBIOUPATh CIIOCO0 pelnieHus ¢
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ yU€TOM HOBOU MH(pOpPMAIIUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

BJIaJICTh ~ HaBBIKAMH  TIO3HABATEIBLHOM  peduiekcuM  KaK  OCO3HAHHUS
COBEPIIAEMBIX JIEMCTBUUA M MBICIUTEIBHBIX ITPOLIECCOB, UX PE3YJbTATOB, BIAJETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISL TpoIllecca W pe3yibTaTa perieHus
MaTE€MaTHYECKOM 3a/1auH;

MPEIBUAETh TPYJIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MPU PEIICHUH 3a1a4H,
BHOCHTH KOPPEKTHBBI B JEATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSTEIIBCTB, TAHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJIU U YCIOBUSIM, OOBSCHATH TPUUUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATCIbHOCTH, HAXOJUTh OIIUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJIbHOCTD:



MOHUMATh M MCIOJIH30BaTh MPEUMYIINECTBA KOMAHAHOW ¥ WHIAWBUIYATHLHOM
paboThl mpu pemeHnH YYeOHBIX 3a7ad4, NPUHUMATh I€Ib COBMECTHOU
NEATEeILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisTh
BUJIBI pabOT, IOTOBApUBATHCS, 00CYKAaTh MPOLIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHUS HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B TPyNmoOBBIX GopMax paboThl (0OCykaeHUS, OOMEH MHCHHIA,
«MO3TOBBIE MITYPMBD) U UHBIC), BHITIOIHATH CBOIO YaCTh PAOOTHI U KOOPIAUHUPOBATH
CBOM JICUCTBUS C IPYTMMHU YICHAMHU KOMaH/bl, OLICHUBATh Ka4e€CTBO CBOETO BKJIAa
B OOmUHA TPOAYKT MO KpUTEpUsM, COHOPMYIHUPOBAHHBIM YyYaCTHUKAMU
B3aMMOJICUCTBHUS.

IMPEAMETHBIE PE3YJIBTATDBI

K koniy obOyuenuss B 10 kjacce 0OydyarOIIMICSd MOJYYUT CIECAYIOIINE
IPEIMETHBIE PE3YJIbTAThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4e€OHOTrO
Kypca «Anredpa 1 Hayajia MaTeMaTHYECKOI0 aHAJIU3ay:

Yucia ¥ BbIYHCICHHSA:

CBOOOJHO OIEPUPOBATH MOHATHSAMU: PALMOHAIBHOE YHCIO, OECKOHEYHas
nepuoguyeckas JIpoOb, TMPOLEHThI, HWPPALNMOHATIBHOE YHUCIO, MHOXECTBA
PAaLMOHAJIBHBIX U ACHCTBUTEIBHBIX YUCEI, MOAYJIb JECHCTBUTEIIBHOTO YUCIIA;

OPUMEHATHh JpOOM W MPOLEHTHl Il pPEIIECHUs MPUKIAJHBIX 3aJad U3
PAa3JIMYHBIX OTPACIIEN 3HAHUM U PEATIbHOU KU3HU;

NPUMEHSATH MPUOIMKEHHBIE BBIUMCIEHUS, ITPaBUiIa OKPYTJIEHUS, IPUKUJIKY U
OLICHKY PE3yJbTaTa BHIYNCIICHUN;

cBOOOIHO OMNEpUpOBAaTh MOHATUEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCIIOJIb30BaTh MOAXOIALTYI0 (OPMY 3allUCU JEHCTBUTENBHBIX YUCEI JIJIsl PEIEeHUS
MIPAKTUYECKUX 33/1a4 U MTPEACTABIICHUS TAHHBIX

CBOOOJTHO OIEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HaTypajabHOU
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHD C PallMOHAILHBIM ITOKa3aTelIeM;

cBOOOIHO ONEpUpOBaTh MOHATHUSAMU: JIOTapUPM UHKCIa, ACCITHUYHBIE U
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOOJTHO OTEPUPOBATH MOHSATHSAMHU: CHUHYC, KOCMHYC, TAHT'€HC, KOTAaHTE€HC
YUCIIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCUHYC M ApKTAHTEHC YHCIIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJIHO OIEpPUPOBATH MOHITUSIMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PABHOCWJIbHBIC YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,



OPUMEHSTh PA3IUYHBIE METOJbl PEIICHUS PalUOHAIBHBIX M JIpOOHO-
pAaUMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPaBEHCTB;

CBOOO/IHO ONEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepEMEHHOMH,
MHOTOYJIEH C LENbIMU KO3 PUIIEHTaMU, KOPHU MHOTOUJIEHA, IPUMEHATD JIEJICHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoOM, Teopemy be3y m teopemy Buera mis
pelIeHus 3a1ay;

CBOOOIHO ONEpUPOBATH MOHATUSAMU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpulla, ONpPENEeNUTEIb MaTpHUlbl 2 X 2 W €ro TeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOWCTBA OmNpeaenuTens 2 X 2 Juisl BBIYMCIEHUS €ro 3HaueHus,
OPUMEHATh ONPEACIUTENN JUIsl PELIEHUST CUCTEMBbl JIMHEHWHBIX ypaBHEHUH,
MOJIEJIMPOBATh PEaJbHbIE CUTYalluH C MOMOUIbIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IOMOIIBI0 MaTpUIl W OIpPEHEIIMTEIEH,
MHTEPHPETUPOBATH IIOJyUYECHHBIN PE3YJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi T[peoOpa3oBaHHMS
BBIPAKEHN;

BBIIIOJIHATH MPE0OPa30BaHUs YHCIOBBIX BBIPAKEHUH, COAEPKALIMUX CTENEHH C
palMOHAIBHBIM [T0KA3aTENIEM;

UCITI0JIB30BaTh CBOMCTBa aorapudmoB TUISL npeoOpa3oBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: HUPPALMOHAJIBHBIE, MMOKa3aTeJbHbIE U
Jorapu(pMHUUECKre YpaBHEHUS, HAXOAUTh UX PELICHUS C IOMOILBIO PABHOCHIIBHBIX
NIEPEXOJ0B WIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;

IPUMEHATb OCHOBHBIE TPUTOHOMETpHUUYEcKre (GopMyJIibl JUIsl TpeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKECHHI;

CBOOOJHO OMEPUPOBATH MOHSATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEoOXOoAuMble (OpMYJbl  JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIUPOBATh peajbHblE CUTyallMd Ha S3bIKE airedpbl, COCTaBJIATh
BBIDAKEHUS, YpPAaBHEHMs, HEPAaBEHCTBA IO YCIOBUIO 3a/aud, MCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAHUEM alllapaTa anreopsbl.

DYyHKIUHN U TPAPUKHU:

cBOOOIHO ONEpPUPOBATh MOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a1aHusl (QyHKIUH,
B3aMMHO O0OpatHble (QYyHKIUU, Kommno3uuus GyHKUMA, Tpadux QyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIIUI;

CBOOOHO OIEpPUPOBaTh MOHATUSAMHU: 00JACTh OMPEEICHUS U MHOKECTBO
3HaYeHUHN QPYHKINU, HYIH QYHKIIHH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJIHO ONEpUPOBATh MOHATHSIMH: YETHBIE M HEYETHBIE (PYHKIMH,
nepuonyeckue (PyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBbI U



MUHUMYMbl (YHKUIWW, HAauOOJbIIee M HaMMEHbIIee 3HaueHue (QYHKIUU Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENCHHAs] (PYHKIMS C HATypaldbHBIM U
LENbIM [OKa3aTejaeM, rpapuK CTENEHHOM (YHKIMM C HATypalbHBIM U LEJIbIM
nokasaresnemM, rpauk KOpHs N-0il CTENEeHHW Kak (PyHKIHMHM OOpaTHOW CTENEHU C
HaTypaJbHBIM OKa3aTeJIEM;

ONEpUPOBaTh MOHATUSAMU: JIMHEHHAs, KBaApaTHU4YHas WU JPOOHO-IUHEIHas
(YHKIMH, BBIIOJHATH 3JIEMEHTAPHOE UCCIIET0BAHUE U TIOCTPOCHHUE UX TPAPUKOB;

cBOOO/IHO ONEpUpOBATh MOHATUSAMM: IOKa3aTeiabHas U JorapupmMuyeckas
(GYHKIMM, UX CBOMCTBA M TrpadUKH, MCIONB30BaThb MX TpadUKHU ISl PELICHUS
YPaBHEHMU;

CBOOOJHO OMNEPHPOBATH MOHATHSAMHU: TPUTOHOMETPUYECKAS OKPYNKHOCTD,
oIpeiesIeHue TPUTOHOMETPUUECKUX (PYHKIIUIM YHNCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (yHKUUH JUId  HCCIEAOBaHUS IPOLIECCOB U
3aBUCUMOCTEN MPHU PEIICHUH 3aJay U3 APYIHMX y4EeOHBIX MPEIMETOB U PEATbHON
YKU3HH, BBIpAXXKaTh (POPMYJIAMH 3aBUCUMOCTH MEKY BEIMYMHAMU;

Havana mareMaTH4ecKOro aHajmsa:

cBOOO/IHO ONEpUPOBATH NMOHATUAMM: apuPMeTHyecKas U TIeoMeTphyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETpUUECKasi MPOrPeCCUsl, TUHEUHBIN U
AKCIIOHEHIUAIBHBIN poCT, (hOpMyJia CII0KHBIX IPOLEHTOB, HMETh MPEACTABICHUE O
KOHCTaHTE;

UCITOJIB30BaTh IPOTPECCUM I PEIIEHUs pEeajbHBIX 3aJad IPUKIIATIHOTO
XapakTepa;

cBOOO/IHO ONEPUPOBATH MOHATUAMU: NTOCIE0BATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCJIEIOBATEIbHOCTE, MOHOTOHHBIE M OTPaHUYEHHBIE TOCIEAOBATEIbHOCTH,
MOHMMAaTh OCHOBBI 3apOXKIACHUS MAaTEMaTUYECKOro aHaliM3a KakK aHaiu3a
OCCKOHEYHO MaJIBIX;

cBOOO/IHO ONEPUPOBATh MOHATUSIMU: HENIPEpbIBHbIE QYHKIMH, TOUKH Pa3pbIBa
rpaduka GyHKIMH, aCUMIITOTHI rpaduka PyHKIINY;

CBOOOJHO OINEPUPOBATH IMOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpPE3Ke,
IMPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (PYHKIUH AJI PELICHUS 3a/a4;

CBOOOZIHO OIEpUpPOBaTh TMOHATUSMU: TIEpBasi U BTOpas IMPOU3BOJHBIC
dbyHKIIMH, KacaTelbHas K Tpaduky QyHKINY;

BBIYKCIIATh MTPOU3BOAHBIE CYMMBbI, POU3BEACHUS, YACTHOTO U KOMITO3UIIMH
JIBYX (DYHKIIMH, 3HATh TPOU3BOAHBIC DIIEMEHTAPHBIX (PYHKIUH;

WCITIOJIb30BaTh TEOMETPHUECKUN MU (U3MYECKUN CMBICT MPOU3BOTHOM IS
pelIeHus 3a1a4.

MHokecTBa M JIOTHKA:



CBOOOJTHO  OMEpPUPOBATh TMOHATHSAMHU: MHOXECTBO, ONEpaliu  Haj
MHO>KECTBaMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJIsl ONUCAHUS PEATbHBIX
MPOLIECCOB U SIBJIICHUM, TP PELICHUU 3a]]a4 U3 APYTUX YUYEOHBIX MPEIMETOB;

CBOOOJTHO OMNEpPUPOBATH MOHATUAMHU: OIpE/AeNIeHHe, TEeopeMa, ypaBHEHHE-
CJICJICTBHE, CBOMCTBO MAaTEMaTHYECKOTO O0BEKTA, TOKA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTBA.

K xonmy oOywyenuss B 11 kiacce oOydyaromuics TOJYYUT CIEIYIOLIUE
MpEeIMETHbIE PE3yJIbTaThl MO0 OTACJIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOr0 aHaTU3a:

Yucaa v BBIYUCTCHUSA:

CBOOOJ/IHO ONEPUPOBATH MOHATUSIMU: HATYPAIBHOE U IIEJI0€ YHCIIO, MHOXKECTBA
HaTypaJIbHBIX U LEJIBIX YUCENl, UCIIOIB30BaTh IMPU3HAKU JEIIMMOCTH LEJIbIX YHCEl,
HOJ/l m HOK HaTypaibHBIX 4YHuCEN M1 pEUICHUs 3aJad, MPUMEHSTh alrOpUTM
EBknupa;

CBOOOJIHO OINEPUPOBATh TMOHATHEM OCTaTKa IO MOJYJII0, 3alUChIBATh
HATypaJIbHBIE YUCJIA B PA3JIMYHBIX O3UIMOHHBIX CUCTEMAX CUHCIICHUS,

CBOOOJTHO OIEpUPOBATh MOHATUAMU: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMILJIEKCHBIX YHUCEJI, MPEACTaBIATh KOMIUIEKCHBIE YMCa B alreOpanyeckoud u
TPUTOHOMETPUUECKON (Popme, BHITIONMHATH apu(METHUECKUE ONEpaIlUUd C HUMH U
n300paxaTh Ha KOOPJUHATHOMN MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OTEPUPOBATH MOHATUSIMHU: HUPPAIMOHAIIBHBIC, MMOKa3aTebHBIC H
jJorapuMUUYECKHE€ HEpPaBEHCTBA, HAXOJUTh MX PEIICHUS C TOMOIIBIO
PABHOCHUJIBHBIX MTEPEXO/IOB;

OCYIIECTBJISITh OTOOp KOpHEH TMpU PEIICHUU TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOJTHO OIMEpUPOBaATh TMOHSATUEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
NPUMEHSITh  HEOOXOAUMbIE  (QOPMYJBI  JJISI  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB,;

CBOOOJIHO ONEPUPOBATH MOHSATUSIMHU: CUCTEMAa U COBOKYITHOCTh YpaBHEHUN U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
JorapupMUUECKUX YPAaBHECHUN U HEPABEHCTB;

peuiaTh paloHaIbHbIE, HMppaliOHAIBHEIE, MOKa3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAep Kalye MOYJIY U apaMeTphI;

MPUMEHSTH TpaduuecKkre METObI JJIS PEIICHHs] YpaBHEHUN 1 HEPAaBEHCTB, a
TAKXKE 3aJ1a4 ¢ MapameTpamu;



MOJEIIUPOBATh pEaJbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YPABHEHUS, HEPABEHCTBA M HUX CHCTEMBI IO YCJIOBHUIO 3a/ayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENIM C HCIIOJb30BAHUEM afmapara aireOpsl,
MHTEPIPETUPOBATH NIOJyYCHHBIN PE3yJIbTaT.

DOyHKUMH U TPaPuKu:

CTpOUTHh TpaduKh KOMMO3UIMHU (YHKIHH C TOMOIIBI0 3JIEMEHTAPHOTO
UCCJIEIOBAHMSI U CBOMCTB KOMITO3ULIUU JABYX (DYHKIIHIA;

CTPOUTb T€OMETpUYECKUE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPAMHATHON
IJIOCKOCTH;

CBOOOIHO  ONEpPUPOBaTh MOHATUSAMU: TpaUKU  TPUTOHOMETPUUECKHUX
GyHKINN;

OPUMEHATh (QYHKIUH JJI1 MOJCIUPOBAHMUS M HCCIECIOBAHHUS peabHBIX
IIPOLIECCOB.

Havana maTeMaTH4€eCKOro aHaJIm3a:

UCITI0JIb30BaTh MPOU3BOJHYIO JIJISl UCCIAEAOBAaHUS (PYHKIMU HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOJUTh HAUOOJIbIIEE U HAMMEHBIIEE 3HAUCHHS (DYHKIIMM HETPEPHIBHOW Ha
OTPE3KE;

UCIIOJIB30BaTh IPOM3BOJHYIO JUISl HAXOXKJICHHS HAWIY4ylIero peuIeHUs B
MPUKJIAJAHBIX, B TOM YUCJIE COLMAIbHO-3KOHOMUYECKUX, 3a/1a4ax, JJIsl ONpeIeTIeHUS
CKOPOCTHU M YCKOPEHHUsI MpOIIeCcca, 3aJaHHOT0 (OpMYIION Uiu TpaduKoM;

cBOOOIHO  ONEpUPOBaTh MOHATUSMHU: IE€PBOOOpa3Has, OIpeneaEHHbIN
UHTETpaJl, HAaXOJWUTh MEPBOOOpa3HbIE AIIEMEHTAapHbIX (YHKUMH M BBIYUCIATH
uHTerpai no gpopmyne Hetotona-Jleionuna;

HAXOJUTh IJIOLIAAN MIIOCKUX (PUTYp U OOBEMBI TEJl C TOMOILIBIO HHTETPaa;

UMETh TMPEJCTABICHUE O MATEMaTHYECKOM MOJCIMPOBAHUU HA MpUMEpPE
coctaByieHus U PepeHITNATbHBIX YPaBHEHUN;

pemaTh NMPUKIAAHBIE 33a4M, B TOM YHUCIE COLMAIBHO-3KOHOMUYECKOTO H
(bu3MYecKOro xapakrepa, CpeJICTBaMi MAaTEMATHYECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyectBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
n/n NPOrpamMmbl Bcero Koutpoabupie  IMpaxruyeckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
MHOK€eCTBO IEMCTBUTENBHBIX YUCEIL.
MHorounensl. PalinoHanbHble ypaBHEHUS U 24
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 2
L[eJIbIM TIOKa3aTesIeM
3 Apudmerrndeckuii KOpeHb N-0i CTETICHHU. 15
HppaumnonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10
ypaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18
JlorapudmMuueckue ypaBHEHHs
6 Tpuronomerpruyeckue BoIpa)keHUs U 2
ypaBHEHHUS
7 ITocnenoBarenbHOCTH U IPOTPECCUH 10
HenpepriBabie pynkiuu. [IponsBoanas 20
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5
3HaHUI
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8 0




11 KJIACC

KonuyectBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
n/n NpOrpamMmbl Bcero Konrpoapueie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
| HccnenoBanne GyHKIHIA ¢ TOMOIIBIO 2
IIPOU3BOIHOM
2 [TepBooOpasHast 1 MHTETpa 12
3 I'paduxu TPUTOHOMETPHUECKUX (HYHKIIHHA. 14
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonanpHble, OKa3aTebHbIE U 24
norapuMUYEeCKHe HEPABCHCTBA
KommiekcHble uncna 10
HatypanbHble u 1ienble uncia 10
CucreMsbl palioHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U Jorapu(PMUIECKUX 12
YpaBHEHUU
8 3aza4yu ¢ mapaMeTrpamu 16
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 AL 16
3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 9 0




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Kon
MpOBEPSIEMOT0
pe3yJbTara

1

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHNS] OCHOBHOI
00pa3oBaTeJbHOI MPOrPaMMBbI CpelHero 001ero odpa3oBaHusi

Yucna 1 BEIUUCIIEHUS

1.1

1.2

OnepupoBaTh MOHATUSMM: pPalMOHAIBHOE M JEMCTBUTEIBHOE YMCIIO,
OOBIKHOBEHHAS U IECATHYHAS IPOOb, IPOIICHTHI

BreinonHaTh apI/I(l)MCTI/I‘{eCKI/Ie orecpanuu C panrOoHaJIbHbBIMHU n
HeﬁCTBHTeHBHBIMH qucJjiaMu

1.3

BrmoaaaTe HpI/I6J'II/I)KéHHI)Ie BBIYUCIICHUA, HCIIOJIb3YyA IpaBujia
OKpYTJICHU:, ACJIaTh IPUKUAKY U OLICHKY pE3yJibTaTa BBIYHCIICHUH

1.4

1.5

OnepupoBaTh NOHATHSMU: CTENEHb C LEJIBIM MOKa3aTeaeM, CTaHAapTHAs
¢dopMa 3amucu AEUCTBUTEIBHOIO YKCiIa, KOPEHb HATYypajlbHOW CTENEHU;
UCTIOJIB30BaTh MOAXOAIIYIO (GOpPMY 3amuch ACHCTBUTEIBHBIX YHCEN IS
peleHus MPakTHYECKUX 3a/1a4 U IIPEICTABIICHUS TaHHBIX

OnepupoBaTbh MOHATHAMM: CUHYC, KOCUHYC M TaHI'€HC IPOU3BOJIBHOIO
yIila; MCIOJIb30BaTh 3alUCh IIPOU3BOJIBHOIO YyIja 4Yepe3 oOpaTHbIE
TPUTOHOMETpHUYECKUE (DYHKIHH

YPaBHeHI/IH 1 HECPABCHCTBA

2.1

OnepupoBaTh MOHATUSMU: TOKIECTBO, YPaBHEHUE, HEPABEHCTBO, LIEJIOE,
palMoHaIbHOE, HppalMOHATIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHHE
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2.3

BeimonHATe npeoOpa3oBaHUs TPUTOHOMETPHUUECKUX BBIPAKEHUH H
pemaTh TPUroHOMETPUUECKHE YPaBHEHUS

BeinonHATe npeoOpa3oBaHus LENbIX, PAMOHANBHBIX U UPPAllMOHATBHBIX
BBIDQXCHUM M peEllaTh OCHOBHBIE THIIBI LEIBIX, PAlUOHAIBHBIX U
VPPALMOHAIILHBIX YPABHEHUI U HEPABEHCTB

24

HpI/IMCHflTB YpaBHCHHA W HCPABCHCTBA JIA PCIICHHA MATCMAaTUUYCCKHUX
3ala4q 1 3aa4 U3 pa3JINYHbIX oOacreit HAayKHU U peanLHoﬁ KHU3HU

2.5

MopenupoBaTh pealbHBIE CHUTYallUM Ha S3BIKE alareOphbl, COCTaBIATH
BBIPAXKEHUSI, YPABHEHUS, HEPABEHCTBA IO YCIIOBUIO 3aJa4M, UCCIIEI0BATh
MOCTPOEHHBIE MOJIEIU C HCTIOJIb30BAHUEM allapara alireopsl

OyHKIUHU U TpadUKU

3.1

OnepupoBaTh MOHATHUSAMH: (QYHKIMS, CIHOCOOBI 3aJaHus (QYHKIIHH,
o0acTh OmpeaeNieHus] M MHOXKECTBO 3HAueHUM (QYHKUUHU, Tpaduk
(GyHKIIMHY, B3aUMHO OOpaTHbIE (PYHKIIMH




OnepupoBaTb NOHATUSAMH: YETHOCTh M HEYETHOCTh (DYHKIMH, HYIH

32 (GyHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
33 Hcnonp3oBate rpaduku QyHKIMHA U1 pelieHus ypaBHeHUN
34 Ctpouts W uHuTaTh TpadUKu JHHEHHOW (YHKIUH, KBaJAPATHIHOU
) GbyHKIMY, cTeneHHON (YHKIIUU C LIEIbIM MToKa3aTesieM
Ucnonp3oBare rpaduku GyHKIMNA A HCCIEIOBAHUS IPOIECCOB U
35 3aBUCHMOCTEH TP pPEHICHUH 3a7ad U3 APYrUX Y4EOHBIX NPEIMETOB H
’ pealbHOM  JKM3HM, BBIpaXaTb (opMynamMu 3aBUCUMOCTH  MEXIY
BEJIMYUHAMU
4 Hauana maTeMaTnueckoro anaiamnsa
41 OnepupoBaTh NOHATHUSAMHU: TIOCIEIOBATEIBHOCT, apudmeTnueckas Hu
) reoMeTpuuecKas Mmporpeccun
OnepupoBaTh TOHATHSIMH: OCCKOHEUHO YOBIBAIOIIAsh T'€OMETPHYECKAs
4.2 mporpeccusi, CyMma OECKOHEUYHO  yOBIBAIOIIEH  TIeOMETPUUECKOU
POrpeccuu
43 3amaBaTh MOCIE0BATEIIbHOCTH PA3IMYHBIMH CIIOCOOaMH
44 Hcnonp30BaTh CBOWCTBA MOCIENOBAaTEIbHOCTEM U MpOrpeccuil s
’ pellleHus peaabHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHoOXecTBa U JIOTUKa
5.1 OnepupoBaTh MOHATUSMHU: MHOXKECTBO, OTIEPAIIUH HAJl MHOXKECTBAMU
Hcrnonb30BaTh  TEOPETUKO-MHOXKECTBEHHBIA —ammapar JUis  ONMUCAHHS
5.2 pealbHBIX MPOIIECCOB U SBJICHUM, PU PEIICHUH 3a/1a4 U3 APYTUX yUEOHBIX
IPEeIMETOB
53 OnepupoBaTh  MOHATUSIMH:  OINpEICICHHE, TeopeMa,  CIEICTBHE,
JI0Ka3aTeJIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NMpoBepsieMoro .
00pa3oBaTeJbLHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi
pe3yJbTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh MOHATUSIMH: HATYpaJIbHOE, IIEJIO€ YHCIIO; HMCIOJIH30BaTh
1.1 NPU3HAKA JIEIUMOCTH MLENBIX YHCEN, PA3JOKECHUE YMCIa Ha TPOCTHIE
MHOKHUTENH JIJIsl PEIICHUS 3a7a49
1.2 OnepupoBaTh MOHSATHEM: CTEIIEHB C PAIlMOHALHBIM MTOKA3aTeIeM
13 OnepupoBaTh MOHATHSAMHE: JIOTAPU(PM YUCIIA, TECITHYHBIC U HATYpaIbHBIC
' sorapruQMsI
2 YpaBHEHUS 1 HEPABEHCTBA




2.1

[IpuMeHsATH CBOWCTBA CTENEHM [UIA IpeoOpa3oBaHUs BBIPAKECHUH,
OIEpUPOBATh TOHATUSAMU: IIOKA3aTCIBHOC YPAaBHEHHE M HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB

22

BrimonsATe npeoOpazoBaHUsS BBIPAKEHHN, COIEpKAIIUX JIOTapu(MBr,
OTIEpPHPOBATH MOHATUAMU: JIOTApU(PMUUECKOE YPAaBHEHUE U HEPABEHCTBO;
pemaTh OCHOBHBIE THIIBI JIOTApU(MUUECKUX YPAaBHEHUN 1 HEPABEHCTB

2.3

24

HaXOI[I/ITB PEIICHUA HpOCTeI;'IIHPIX TPUTOHOMECTPUUYCCKHNX HCPABCHCTB

OnepupoBaTh MOHATUSMU: CUCTEMA JIMHEHHBIX YPaBHEHUN U €€ pelICHUE;
UCIONB30BAaTh  CUCTEMY JIMHEWHBIX  YpaBHEHUH Uil  peIICHUS
MPAKTUYECKUX 3a7a4

2.5

Haxomute  pemieHuss OPOCTEHINMX  CHUCTEM U COBOKYIIHOCTEH
palMOHAIbHBIX YPABHEHUN U HEPABEHCTB

2.6

MogenupoBaTh peajbHble CUTyallUd Ha s3bIKe ajareOphl, COCTaBIATH
BBIPAKECHMSI, YPABHEHUs, HEPABEHCTBA U CUCTEMBI 10 YCIIOBHUIO 3aJa4H,
HCCIIEI0BATh IIOCTPOCHHBIE MOJIEIH C MCTIOIB30BAHUEM alllIapaTa anreOpsl

OyHKIMH U TpaduKu

3.1

OnepupoBaTh MOHATHAMHU: TEpUOANYECKAas (DYHKIUSA, TPOMEKYTKH
MOHOTOHHOCTH ()YHKIIMH, TOYKH IKCTpeMyMa (DyHKIMH, HauOOJbIee U
HaMMEHbIIIee 3HaUeHHUs (QYHKIIMH Ha IPOMEKYTKE; UCIIOIb30BaTh UX IS
uccienoBanus QyHKIMM, 3aJaHHOM rpaduKoM

3.2

OnepupoBaTh NOHATUAMHE: TPAPHUKH MTOKA3ATEIBHOM, JTOTapUPMHUECKON U
TPUTOHOMETPUUECKUX (PYHKLIMN; H300paxaTb HX Ha KOOPAMHATHOU
IJIOCKOCTH U MCIIOJIb30BATh JUUIS PELICHHs YPABHEHUH U HEPABEHCTB

33

34

N300paxarh Ha KOOPAMHATHOM TUIOCKOCTH TpapuKd JTUHEHHBIX
ypaBHeHHfI U UCIIOJIB30BAaTh HX I PCHICHUA CHCTCMbI JIMHEWHBIX
ypaBHEHUH

Hcnonb3oBate Tpapuku (QYHKIUH JUIsT HMCCIENOBAaHUS NPOLIECCOB U
3aBHCUMOCTEH U3 JPYruX y4yeOHBIX JAUCIUILIIH

4.1

4.2

Hauana matemMaTnyeckoro aHaiusa

OnepupoBaTh MOHATUAMHU: HENpepbIBHas (QYHKUUS, MPOU3BOJIHAS
(GYHKIIMM; HCMONb30BaTh TIE€OMETPUYECKMM U (U3HUECKUH CMBICTT
IIPOU3BOJHOMN JUIs peIICHUs 3a/1a4

Haxoaute IMPOU3BOAHBIC SJICMCHTApPHBIX Q)YHKHHIZ, BBIYUCIIATH
MMPOU3BOJAHBIC CYMMEBI, IIPOU3BCACHUS, HACTHOI'O Q)YHKHI/II\/'I

43

Hcnonp30BaTh  MPOM3BOAHYIO s HMCCIeAOBaHMS  (QYHKIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI, IPUMEHATh PE3yJIbTaThl UCCIEIOBAHUS K
MOCTPOCHHIO IPahuKOB

4.4

4.5

Hcmons30BaTh MMPOU3BOJHYIO I HAXOXIACHUSA HAWJIYYIICTO PCIICHHUA B
IMPUKJIAAHBIX, B TOM YHCJIC COOUNAJIbHO-OKOHOMUYCCKHX, 3aadax

OHCpI/IpOBaTB IOHATHUAMMU nepBoo6pa3Ha${ U HHTCrpaja; IIOHUMAThb
I‘COMCTpI/I‘-ICCKI/Iﬁ )51 (I)H3PI‘-I€CKHﬁ CMBICJI UHTCIpaJia




4.6

Haxomute mepBooOpa3Hble 3JEMEHTapHBIX  (DYHKIMHA, BBIYHCIATH
uHTerpai no ¢popmyne Heiorona — JleliOnura

4.7

PemaTh npukiIaqHbIC 331241, B TOM YUCIIE COLUATBHO-3KOHOMHYECKOTO U
(u3ndecKoro xapakrepa, CpeJicTBAMU MaTEMaTHUECKOTO aHAIN3a

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KIIACC
IIpoBepsieMblii 31eMEHT cOAepPKAHUA
Koxa
1 Yucna u BBIYUCICHUS
Pammonanbupie  ymcna. OOBIKHOBEHHBIE M JIGCATHYHBIE ApOOW, TIPOILICHTHI,
OeCKOHEUHBIE  TEPHOAMYECKHEe  Ipodu.  ApudMeTHyecKwe  omepanud  C
1.1  panMOHaJBbHBIMU YHCIIaMH, NPeoOpa30BaHUs YMCIOBBIX BblpakeHHH. [Ipumenenue
ApoOell U MPOLIEHTOB JUIsl pelIeHUs NPUKIAJHBIX 33734 U3 Pa3IMUHbIX OTpaciel
3HAHUM U peaIbHOM JKU3HU
JelictBuTenpbHble  4YMclia.  PallMOHaNbHBIE W MPPALMOHAIBHBIE  YHUCIIA.
1.2 Apudmernyeckue oOmnepanuud ¢ JEHCTBUTENBbHBIMUA uuciamMu. [IpuOmmkéHnbie
BBIUMCIICHUS], TPABUJIA OKPYTJIICHUS, IPUKUKA U OLIEHKA Pe3yJIbTaTa BEIYUCIICHUH
Crenenp ¢ mensiM mokaszareneM. CranmaptHas ¢Gopma 3amuch JIeHCTBHTEIBHOTO
1.3 gucna. Mcnonp3oBanue noaxonasuieid (JOpMBI 3allUCH TEHCTBUTEIBHBIX YHCEIN IS
pelIeHns MPaKTUYECKUX 3a/ad U IPECTaBICHUS JaHHBIX
14 Apudmernueckuil KOpeHb HaTypaJbHOM cTeneHH. JeHcTBUS ¢ apudMeTHUECKUMHU
' KOPHSIMH HaTypajlbHOU CTEIEHU
15 CuHyC, KOCMHYC M TAaHIEHC WYHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC,
' apKTaHI€HC YNCIOBOIO apryMeHTa
2 VYpaBHEHHUsI U HEPABEHCTBA
2.1 ToxecTBa U TOXKJIECTBEHHbIE TPe0Opa30BaHUs
29 [IpeoOpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKECHU. OcHoBHbIE
' TPUTOHOMETPUYECKHE (HOPMYIIbI
)3 VYpaBHeHMe, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHne HepaBeHcTBa. MeTon
HMHTEPBAJIOB
2.4 Pemenue 1enbix U APoOHO-PALMOHATBHBIX YPABHEHUH U HEPABEHCTB
2.5 Pemrenne nppaiimoHanbHBIX YpaBHEHUI U HEPAaBEHCTB
2.6 | Pemenue TpUrOHOMETPUUECKUX YPABHEHUM
57 [Ipumenenne ypaBHEeHHI 1 HEPABEHCTB K PEILIEHUIO0 MaTeMaTHYECKHX 3a/1a4 U 3a/1a4
' U3 pa3IMyHbIX 00JacTel HAyKH U peasibHOM KHU3HU
3 OyHKIUH U TpapuKH




31 @Oynkius, cnocoOwsl 3amanus QyHkiuu. I'paduk ¢yHkumu. BzaumHO oOpaTHBIE
' GyHKIUH
39 OOnacte ompenereHUss W MHOXKECTBO 3HaueHWd ¢yakmuu. Hymm ¢ysknum.
' [TpomexyTKH 3HAKONMOCTOSHCTBA. YETHBIE M HEUETHBIC (PYHKIIUU
13 CrenenHas pyHKLUS ¢ HATypalbHbBIM U LIeJbIM MOKa3areneM. EE cBoiicTa u rpaduxk.
' CaoiicTBa 1 rpadK KOPHSI 1-0¥ CTETICHU
34 Tpuronomerpuueckass OKpYXKHOCTb, ONpEACICHUE TPUTOHOMETPHUYECKUX (PYHKIUI
' YHCIOBOTO apryMeHTa
4 Hauana maremaTndeckoro aHanusa
41 ITocnenoBarenbHOCTH, CHOCOOBI 3aJaHusl IOCieAoBaTeNbHOCTEH. MOHOTOHHBIE
' [10CJIe10BATEIbHOCTH
Apudmerndeckass M TeoOMETpUYecKass Iporpeccuu. beckoHeyHO yObIBaromas
4 | TEOMETpHYECKas MPOrpeccHs. Cymma OecKOHEYHO YOBIBaIOIIEH TeOMETPUYECKON
' nporpeccuu. Dopmysna CI0XHBIX HpPOLEHTOB. lcrosb30BaHWE NpOrpeccuu JUis
pelleHysl peabHbIX 33a4 MPUKIIAJHOTO XapakTepa
5 MHokecTBa 1 JIOTUKA
MHoxecTBO, omepauuud Haja MHoxectBamu. Jluarpammbl Oiinepa — BenHa.
5.1 [IpuMeHeHHE TEOpEeTUKO-MHOXKECTBEHHOIO ammapara Uil ONHCAHUS peallbHbIX
IIPOLIECCOB U SIBJICHUH, P PEILICHUH 33]a4 U3 APYTUX YUeOHBIX [IPEIMETOB
5.2 Ompenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbLCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Hucna v BIYUCTICHUS
1.1 Hatypanbnsle u nensie uncina. [Ipu3Haku 1e1MMOCTH LEIBIX YACEN
1.2 Crenens ¢ pallMoOHAIBHBIM MOKa3aTeraeM. CBONWCTBA CTEIICHU
1.3 Jlorapudm uncna. JlecaTuuHble U HaTypajibHbIE JOrapu(MbI
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 [IpeoOpa3oBanue BbIpaxXeHU, coepKaLUX JJOTapUPMbl
59 [IpeoOpa3oBanue BbIpaXKEHUN, COAECPIKAIINX CTENEHH C PAl[MOHAIBHBIM
' HoKa3arejiem
2.3 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
24 IlokazarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHHUsI U HEPABEHCTBA
’ 6 CucreMpl JNMHEWHBIX ypaBHEHHH. PeleHue NpUKIagHBIX 3a4ad C IIOMOIIBIO
' CUCTEMBI JINHEWHBIX YPaBHEHHUN
2.7 CucreMbl 1 COBOKYITHOCTH pPallMOHAIbHBIX YPAaBHEHUH U HEPABEHCTB




IIpuMeHeHHE ypaBHEHUM, CHUCTEM M HEPABEHCTB K DPEIICHUI0 MaTeMaTHYECKUX

28 3aJa4 ¥ 3a/1a4 U3 Pa3IM4HbIX 00JIacTel HAyKU U peabHON )KU3HU
3 OyHKIUH U TpapuKu
Oynkuus. Ilepuoanueckue QyHkuuu. ITpomMekyTkM MOHOTOHHOCTH (DYHKIMH.
3.1 MakcumymMbl 1 MUHUMYMbl (GyHKUIMHM. HamOosblliee W HaWMEHbIIEe 3HAYEHUE
(GYHKLIMN Ha IPOMEXYTKE
3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.3 [TokazaTenpHas u orapudmudeckas QyHKIIUN, UX CBOUCTBA U rpaduKu
34 Hcnonb3oBanue rpadukoB GyHKIHHA A5 peIieHus] ypaBHEHUN U JIMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB (QYHKUMH JUISI  HCCIEAOBAaHUS  IPOLECCOB U
3.5 3aBUCHMOCTEM, KOTOpblE€ BO3HUKAIOT NPU PELIEHMM 3a1ad U3 JPYIUX Y4eOHBIX
IIPEAMETOB U PEajbHOM KU3HU
4 Havana maTremMaTnyeckoro aHanusa
4.1 HenpepwiBable GyHKITMU. MeTO1 HHTEPBAJIOB JIJIsl PEIICHISI HCPABEHCTB
4.2 [TponsBonnas pynkuuu. ['eomerpuueckuii 1 GU3NIECKU CMBICI TPOU3BOIHOM
43 [Ipou3BonHbIe 3eMEHTApHBIX (pyHKUMNA. DOpMyJbl HAXOKIEHUS IPOU3BOIHOM
' CYMMBI, IPOU3BEIEHHS U YACTHOTO (PYHKLIUI
[IpumeHeHne NPOM3BOAHON K HCCIENOBAaHUIO (PYHKIMH HAa MOHOTOHHOCTh H
4.4 skcTpeMyMbl. HaxoxneHrne HauOobIIero 1 HauMeHbIIEro 3Ha4eHusl PyHKIMUN Ha
OTpe3Ke
IIpumeHneHne NpON3BOAHON ISl HAX0XKIEHUS HAWTYYILIEro PEUICHHs] B IPUKJIIATHBIX
4.5 3ajavax, IS OIpEeJeNieHUs CKOPOCTH IIpolecca, 3aJaHHOro (GopMysnod WIu
rpaduxkom
4.6 ITepBooOpaznast. Tabnuia nepBooOpa3HbIX
47 WuTerpan, ero reomeTpuueckuil u puznyeckuii cMbicil. Beranciaenue nurerpana mno

dbopmyne HetoTona — JleitOuuiia

HPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJIBHOM
HHPOI'PAMMBbI CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon

IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM Pe3yJIbTATaAM OCBOCHUS

NPOBEPSIEMOr0  OCHOBHOM 00pa30BaTe/IbHOI NPOIrPaMMBbI CpPeIHEro o01ero
TpeOoBaHus o0pa3oBaHust

Biagenue Merozmamu JOKa3aTesbCTB, AJITOPUTMAMM PEIIEHUs 3a7ady;
yMeHHe (GOpPMYIUPOBATh M ONEPUPOBATH MOHATHSAMH: ONpEIeNICHuE,
aKCHOMa, Teopema, CIEICTBHUE, CBOMCTBO, IPU3HAK, J0KAa3aTeIbCTBO,

paBHOCUJIbHBIE (DOPMYIUPOBKHU; IPUMEHAThH UX; YMEHHE (DOPMYIUPOBAThH




o0paTHOE U MPOTUBOMOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, MCIONb30BaTh METOJ MaTeMaTHYECKONM WHAYKLUU;
MIPOBOJIUTh  JIOKA3aTEJIbHBIE PACCYKJEHUsS TpPU pEUNIeHUH 3ajad,
OLICHMBAaTh  JIOTMUECKYI0 IPAaBUIBHOCTb  PACCYXICHMH; yMEHHE
ONEPUPOBATh MOHATUSIMHU: MHOXECTBO, MOJAMHOXKECTBO, ONEPALIMU Hal
MHOKECTBAMH; YMEHHUE HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
anmapar JJis OMCaHUs PEAbHBIX IIPOLIECCOB U SIBJICHUM U NPU PELLICHUU
3aJa4, B TOM 4YHCIE W3 JpPYruxX y4eOHBIX TMPEIMETOB; YMEHHE
OIepupoOBaTh MOHATUSIMU: Ipad, CBA3HBIN Tpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh M ONHUCHIBATH Tpadbl Pa3IUnYHBIMH

CHOCO6aMI/I; HCIIOJIB30BAaThb Fpa(bBI IIpU pCUHICHUH 3aaa4

VYMeHue onepupoBaTh MOHATUSMHU: HaTypaJbHOE YMCIIO, LEI0e YHCIIO,
CTENEHb C LEIbIM [10Ka3aTesleM, KOPEeHb HaTypaJlbHON CTENEHH, CTEIEHb
C palMOHAJIbHBIM  IIOKAa3aTeleM, CTENeHb C  JCHCTBUTEIbHBIM
mokaszarejeM, JiorapuM YmWcla, CHHYC, KOCHHYC U TaHTCHC
IIPOU3BOJIBHOIO YHUCIA, OCTATOK IO MOJIYJIO, PalMOHAIbHOE 4YHCIIO,
UPpPALMOHATIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
pallMOHAIbHBIX, JCHCTBUTENBHBIX YHCEI; YMEHHE MCIOIb30BaTh
NPU3HAKU JEIUMOCTH, HAUMEHBIIUI OOLIMI NEIUTENh U HauMEHbIIEe
o01iee kpaTHOe, alroput™M EBKiMaa npu perieHuu 3ajgad; 3HaKOMCTBO ¢
pa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAMH  CUHCIIEHUS; yYMEHHE
BBINOJIHATh BBIYMCICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUH CO
CTeNeHs MU U JorapudmMamu, npeoOpa3oBaHHs IPOOHO-pallMOHATbHBIX
BBIPQXCHHI; YMEHHUE OIEpUPOBATh IMOHITHAMM: IOCIEI0BATEIBHOCTD,
apu@meTnyeckas nporpeccusi, reoMeTpudeckas porpeccusi, 0eCKOHEUYHO
yObIBaloIasi  reoMeTpuyueckass  Mporpeccus; yMEHHE  3a/laBaThb
MOCJIEZI0BATENbHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (GOPMYIT;
YMEHHE ONEPUPOBATH MOHATHUAMU: KOMIUIEKCHOE YHUCIIO, CONPSKEHHBIE
KOMIUIEKCHBIE YHCIIa, MOAYJb M apIyMEHT KOMIUIEKCHOTO 4Hcia, popma
3aliCH KOMIUIEKCHBIX 4KceN (F€OMETpHUYecKas, TPUTOHOMETPUYECKas U
anreOpanveckas); yMeTh MPOU3BOIUTH apu(PMETHUECKUE IEHCTBUS C
KOMIUIEKCHBIMH ~ YHCJaMM; IPUBOJUTH IPUMEPHI  HCIIOJIb30BAHUS
KOMILUIEKCHBIX YHCEJ; ONEPUPOBATHh MOHATHAMHU: Marpuna 2x2 u 3x3,

ONpCACIINTECIIb MATPHUILIBI, FCOMeTpI/I‘-ICCKI/Iﬁ CMBICJI OTIPCACIINTECIIA

YMenue OIICpHUPOBATH HNOHATUAMHU: PALOUOHAIBHBIC, UPpAlUOHAJIBHEBIC,

MoKa3aTelbHble, CTENEHHbIE, Jorapumuueckue, TPUTOHOMETPHUECKHE




YpaBHEHUSI W HEPABEHCTBA, HUX CHUCTEMbI; YMEHHE OIEPUPOBATH
MOHATUSAMH: TOXKIECTBO, TOXJIECTBEHHOE NMpeoOpa3oBaHMe, YpaBHEHUE,
HEpPaBEHCTBO, CHCTEMa YPAaBHEHUW W HEPABEHCTB, PaBHOCUJIbHOCTb
YpaBHEHUH, HEPABEHCTB U CUCTEM; YMEHHE pEllaTh YypaBHEHUS,
HEPABEHCTBA U CHCTEMBbI C IIOMOIIBI) PA3JIMYHBIX NPUEMOB; pEIIAThH
YPaBHEHHUs, HEPABEHCTBA U CHCTEMbl C [1apaMETPOM; IPUMEHSTH
YPaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JUJISl PELICHHUS MaTEeMaTHYECKUX

3aj71a4 M 3a/1a4 U3 Pa3IUYHbIX 00JIacTel HAyKU U peabHON )KU3HU

YMeHue omnepupoBaTh MOHATUAMHU: (QYHKIHS, YETHOCTh (YHKIIHH,
HNEepUOANYHOCTh (YHKIIMU, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
¢byHKunu, sKkcTpeMyM (QyHKIMH, HanOoJbIlIee ¥ HAaUMEHbIIee 3HAYCHUS
(GYHKIMM Ha IPOMEXKYTKE, HeNpephIBHAs (PYHKIIMS, aCHMITOTHI rpaduka
¢GyHKIMY, IepBas U BTOpas NPOU3BOIHAS (DYHKIMH, TEOMETPHUECKUI U
¢du3MyecKkuii CMBICT TPOM3BOAHOW, IEpBOOOpasHast, ONpeACIEHHBIH
WMHTETpa]; YMEHUE HAXOAWTh ACHUMOTOTHI Tpaduka (yHKIHU; yMEHHE
BBIYHCIIATH  MPOM3BOJHBIE CYMMBI, IPOM3BENCHHS, YacTHOTO U
KOMITO3UIIUHN (DYHKIMI, HAXOIUTh ypaBHEHHE KacaTeIbHOW K TpaduKy
(GYHKIMM; YMEHHE HAXOIUTh NPOM3BOJIHBIC 3JIEMEHTApHBIX (DYHKLUI;
YMEHHE WCIIONb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKIHUH,
HAaXOJUTh HAaWOOJIPIINE W HAWMEHBIINE 3HA4YeHUs (DYHKLIUH; CTPOUTH
rpadMKd MHOTOWIEHOB C HCIOJB30BAaHUEM ariiapara MaTeMaTHYeCKOTO
aHanmu3a; MPUMEHATh NPOM3BOJIHYIO JUISI HAXOXKACHUS HAWIy4IIero
pemieHnsT B MPHUKIAIHBIX, B TOM YHCJE COLUUAIBHO-YKOHOMHUYECKUX H
bu3nUeckrx 3a1a4ax; HAXOUTh MJIOMIATU U 00BEMBI GUTYP C TIOMOILIBIO
MHTETpajia; MPUBOJUTH MPUMEPHl MaTEMaTHYECKOTO MOJIEIUPOBAHUS C

NOMOILBIO AU(epeHInanbHbIX YpaBHEHU N

VYMeHue omnepupoBaTh MOHATHAMM: rpaduk (GyHKIMH, oOOpaTHas
GyHKIMA, KoMro3uuus (yHKUUH, JTUHEeHas (QyHKUMs, KBaapaTHuHas
byHKLuS, palnuoHaIbHas byHKLU, CTENIEHHAast byHKLHS,
TPUTOHOMETPHUYECKHE  (YHKIUH, OOpaTHbIE TPUTOHOMETPHUECKUE
¢byHKLIMHM, TOKa3zaTenbHas M Jorapupmuueckas (yHKIMH; yMEHUE
CTPOUTh TpapUKU H3yYEHHBIX (YHKIHM, BBIIOIHATH MPeoOpa3oBaHUS
rpaduKoB GYHKIUH, UCTIOIB30BATh I'paUKHU JJIS U3yUEHUS MTPOLIECCOB U
3aBHCUMOCTEH, MPH PEIICHNWH 3aad U3 JAPYIHX y4eOHBIX MPEJIMETOB H
3ajJ]au U3 pealbHOM >KM3HU; BBIpaXaTh (OPMYJIaMU 3aBUCUMOCTH MEXTY

BEJIMYMHAMU; UCIOJIb30BaTh CBOMCTBA U rpaQuKu PYHKIMNA AJIs pelIeHUs




YpaBHEHUH, HEpPaBEHCTB M 3aJad C [apaMeTpaMu; H300paxaTb Ha
KOOPJAHMHATHOM IUIOCKOCTH MHO>KECTBA PELICHUN YPAaBHEHU, HEPABEHCTB

U UX CUCTEM

VYMeHue pemiaTh TEKCTOBBIE 3aJjauyd pa3HbIX THUIOB (B TOM YHCIIE HA
IPOIICHTHI, JI0JIM M YacTH, HA JIBUXKEHHUE, paboTy, CTOMMOCTh TOBapOB U
yCIIyT, HaJOT'H, 33J1a4i U3 00JacTH yNpaBJICHUS JIUYHBIMH U CEMEHHBIMU
¢uHaHCAMM); COCTABIATH BBIPAKEHUS, YPAaBHEHHs, HEPAaBEHCTBA M HUX
CUCTEMBI 10 YCIIOBHIO 3aJa4yH, MCCIENOBATh IIOJYyYCHHOE DPEILICHHUE U
OLICHUBATh MPABIONONO00OHOCTh PpE3yAbTATOB; YMEHHE MOJAEIHPOBATH
pealbHBIE CUTyallud Ha SA3BIKC MATEMAaTUKH; COCTABIATH BBIPAXKCHMS,
YpAaBHEHUs, HEPABEHCTBA M MX CHUCTEMbl II0 YCJIOBHIO 33J1a4H,
UCCIIEN0BATh IIOCTPOCHHBIE MOJENM C MCIOJIb30BAHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOIYUEHHBIN PE3YyIbTAT

YMeHne onepupoBath NOHIATUSAMU: Cpe/iHee apuPMeTHIecKoe, MeIuaHa,
HauOoJIbIlIee M HANMCHBIIIEE 3HAUCHHUS, Pa3Max, TUCIICPCHs, CTAHIapTHOE
OTKJIOHCHHE YMCIIOBOTO HabOpa; yMEHHE H3BJIEKATh, UHTEPIIPETUPOBATH
nH(pOpMalIKIO, TIPEJCTABICHHYIO B TAOIUIaX, HA JUarpaMmmax, rpagukax,
OTpaXXarollyt0 CBOMCTBA PEAIbHBIX MPOLECCOB U SIBIICHU; TPEACTABIATh
uHpOpMaIMIO ¢ TIOMOIIBIO TaONWII W JAWarpaMM; HCCIIEeI0BaTh
CTAaTHCTUYCCKUE JTaHHBIC, B TOM YHCIE C MPUMEHEHUEM TpadudecKuX
METOJIOB U JIEKTPOHHBIX CPECTB; TpadUIECKH UCCIETOBATh COBMECTHBIE
HAOJNIOZICHUSI C TIOMOIIBIO JHUarpaMM pacCEeMBaHUS U JIMHEHHOU

perpeccun

YMeHHe OmepupoBaTh IMOHATUSMU: CIyYalHBIA ONBIT U CIIy4aiHOE
coOBbITHE, BEPOSITHOCTh CIYYalHOIO COOBITUS; YMEHHE BBIUUCISTH
BEPOATHOCTh C HCIIOJIb30BAaHWEM TIpaUUECKUX METO/0B; MPUMEHSThH
(bopMynbl CIOXKEHHS M YMHOXKEHHUS BEpOSITHOCTEH, (popMyny MOJTHOU
BEpOATHOCTH, (hopmyny bepHysuin, koMOuHaTOpHBIE PaKThl U HOPMYIIBI;
OLIEHUBATh BEPOSTHOCTH pEAIbHBIX COOBITUH; yMEHHE ONEepUpOBaTh
MOHATUSAMM: Cly4daliHas BEIWYMHA, pPACHpPEIEICHUE BEPOSTHOCTEMN,
MaTeMaTU4YeCcKoe OKUIAHWE, IUCIEPCUS U CTaHAAPTHOE OTKJIOHEHHE
CIy4ailHOM BeJIMYMHBI, (QYHKIMM pACHpPENeNeHUs U IJIOTHOCTU
PAaBHOMEPHOI'0, IIOKA3aTe€JIbHOIO M HOPMaJIbHOIO PACIPEECICHUM;
YMEHHE HCIIOIb30BATh CBOWCTBA W3YYEHHBIX paCHpeNeNeHHd s
peleHus 3a7ay; 3HAKOMCTBO C TOHATHSMM: 3aKOH OOJBIIMX YHCEl,

METOJIbl BBIOOPOUYHBIX MCCIEAOBAHUN; YMEHHE HPHUBOIUTH MPHUMEPHI
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IPOSIBJIEHUS. 3aKOHA OOJBIIMX YHMCET B NMPHUPOIHBIX U OOIIECTBEHHBIX
ABJICHUSX; YMEHHUE OIIEPUPOBATH IOHATUAMH: COYETaHUE, IIEPECTAHOBKA,
YHUCIO COYETAHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
IPUMEHATh KOMOUHATOPHBIE (DaKThI M PACCYKIACHUS JJIs pEIICHUS 3a/1a4;
OLICHUBATh BEPOSITHOCTH peanbHBIX COOBITHI; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEJIb U HUHTEPIPETUPOBATH IIOJYYCHHBIA PE3YNIbTAT

YMeHue onepupoBaTh IOHATHUAMM: TOYKA, IpsiMasi, IJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEIWYMHA YyIWA, IUIOCKUH Yroi,
JBYI'PAHHBIA yroJl, TPEXTPAHHBIM Yroj, CKPEIIMBAIOLIMECA IpPSMBIE,
[IapAJUIEILHOCTD U NEPIEHAUKYIISPHOCTh NMPSAMBIX M IJIOCKOCTEH, yroil
MEXIY IPSAMBIMHU, YroJl MEXAY IPSAMON M INIOCKOCTBIO, YIOJI MEXKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JIO INIOCKOCTH, PACCTOSHUE MEXKIY
IIPSAIMBIMH, PACCTOSTHUE MEKy IUNIOCKOCTSMH; YMEHHUE UCIIOJIb30BaTh IIPH
peLIeHUH 3a7a4y U3y4eHHbIe (aKThl U TEOPEMbl IUIAHUMETPHUH; YMEHHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIET0 MHUpPA; CTPOUTH
MaTEMaTUYECKUE MOJEIN C IIOMOIIBI0 TI'€OMETPUYECKUX IOHATHH H

BCJIMYHMH, PCIIaTh CBA3AHHBIC C HUMHU MPAKTUYCCKUEC 3aJa9U

YMeHne onepupoBaTh MOHATHAMU: IUIOMANb QUTYpBl, 00BEM (urypsl,
MHOT'OTPaHHMK, ITPaBWJIBHBIII MHOTOTPaHHMK, CEYEHHE MHOIOTPAHHHUKA,
Ky0, mapaienenunen, npusMa, NUpamMuaa, (GuUrypa U IMOBEPXHOCTD
BpallleHHs, UWIMHAP, KOHYC, 1ap, cdepa, miomanb chepsl, IIOmaab
MOBEPXHOCTU MNHpPaMUIbl, MPU3MbI, KOHyca, LWIMHApPA, 00bEM KyOa,
IIPSIMOYTOJIBHOTO TIapajuIeyeNuIea, MUpaMUabl, MPU3MBbI, LWIMHIPA,
KOHYyca, I1apa, pa3BEPTKA MOBEPXHOCTH, CEUEHUSI KOHYCa M LWIMHIpA,
NapajuleJIbHblE OCH WM OCHOBAHMIO, CEYEHHE I1apa, IUIOCKOCTb,
Kacaromasicss cepsl, IWIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUYEHHE
MHOT'OIpaHHMKa, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPBI M MOBEPXHOCTH
BpallleHUs], UX CEYEHHUs, B TOM YHCJIE C IOMOILBIO AIEKTPOHHBIX CPE/ICTB;
yYMEHUE NMPUMEHATh CBOICTBAa T€OMETPUUYECKUX (UTYp, CAMOCTOSATEIBHO
bopMynUpoBaTh ONpeAeNeHUs U3ydaeMbIX (DUTYp, BBIIBUTATh TUIIOTE3bI
0 CBOMCTBax M MpHU3HAKaX reOMETPUUYECKUX (PUTyp, 0OOCHOBBIBATH WM
OnpoBepraTh MUX; YMEHHE MPOBOAUTH KilaccuPUKanuioo ¢uryp o
pa3IMYHBIM TPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOMOJHHUTEIbHbIE

MTOCTPOCHUS

YMenue OonecpupoBaTh IMOHATHUAMU: JBUIKCHUC B IIPOCTPAHCTBE,

napannem,HLIﬁ MEPEHOC, CUMMETPHUA Ha IIJIOCKOCTH M B IPOCTPAHCTBE,




MOBOPOT, MpeoOpa3oBaHUE TOAOOMS, TMOM00HBIE (UTYPHI, YMEHHE
pacrio3HaBaTh paBHbIE U MOJOOHBIE (UTYpHI, B TOM YHCJIE B MPHUPOJE,
UCKYCCTBE, apXHTEKType; HUCIOIb30BATh T'€OMETPUYECKUE OTHOIICHHUS
IIpU pCIICHUU 3a/1a4; HAXOAUTb T’COMCTPHUYCCKUC BECJINYHNHBI ([[J'II/IHa, yrouJ,
I0Iaab, 00BEM) IPU PEIICHUH 3a/1a4 U3 IPYTUX YUYCOHBIX IPEIMETOB H
u3 peaﬂBHOﬁ JKU3HH, YMCHHC BBIYUCIIATH I'COMCTPUUCCKUC BCIMYHHBI
(MHA, yroJI, TUIOIAAb, OOBEM, IUIONIAJh TOBEPXHOCTH), UCIIONB3YS
HN3YUCHHBIC q)OpMYJIBI U MCTOJbI, B TOM 4YHCJIC: IJIOIAAb IMOBCPXHOCTU
UpaMHUIbl, TIPU3MBI, KOHYCa, IHJIHHIPA, IUIoMmaabs chepbl; 00béM Kyoa,
[IPSIMOYIOJIBHOI'O HapajuleieluIieia, MUpaMUAbl, MNPU3MBI, HUIAHADA,

KOHYCa, [I1apa; YMEHHE HaXOIUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX QUTYP
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YMeHue onepupoBaTh NOHATUAMU: PAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CymMMa BEKTOPOB,
IPOM3BEACHUE BEKTOpa Ha YHUCIO, PA3JIOKEHHE BEKTopa o 6aswucy,
CKaJsIPHOE IPOM3BEICHHUE, BEKTOPHOE IIPOM3BEACHHE, YIOJl MEKIY
BEKTOPAMM; YMEHHUE HUCIIOJIb30BaTh BEKTOPHBIM U KOOPAMHATHBIN METOJ
JUIA PEUIeHHs TEeOMETPUYECKUX 3aJad W 3afad JAPYrux y4eOHBIX

npeaMCTOB

13

VYMeHue BbIOMpaTh MOAXOJAIMMI METOJ Ul pellieHHus 3a/lauu;
IIOHUMAaHNE 3HAYUMOCTM MAaTEMaTUKUM B M3Y4YEHUM IPUPOIHBIX H
OOIIECTBEHHBIX NPOIECCOB U  SBJIEHHWI; yMEHHE paclo3HaBaThb
IIPOSIBJICHUE 3aKOHOB MAaTE€MaTHKU B HCKYCCTBE, YMEHHUE IPHUBOJIHUTH
IpUMEPBl  MATEMAaTUYECKUX OTKPBITMM POCCUHCKOM M  MHUPOBOU

MaTE€MaTU4eCKON HayKu

INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Urcia ¥ BEIYUCIIEHHUS
1.1 HarypaneHslie u nensie yucna. [Ipu3Haku 1eIMMOCTH LETBIX YHCEI
12 Panmonaneupie uncna. OOBIKHOBEHHBIE U JECSATHYHBIE JApOOU, TMPOIIEHTHI,

OeCcKOHEeUHbIe IEPUOUUECKUE IpOoH




Apudmernieckuil KOpeHb HaTypalbHOM creneHu. JefdcTBus ¢ apuMeTHIeCKUMU

t KOPHSIMH HaTypaJlbHON CTEIIEHU
L4 Crenenp ¢ uensiM mokazareieM. CTENEHb C PaLMOHAIBHBIM IIOKa3aTEJIEM.
' CBoiicTBa CTENEHU
L5 CuHyC, KOCHHYC M TaHI€HC 4YHCIIOBOIO apryMeHTa. ApPKCUHYC, apKKOCHUHYC,
' apKTAHI'€HC YMCIIOBOI'O apryMeHTa
1.6 Jlorapudm uucna. /lecaTuyHble U HATYpalIbHbIE JOrapuPMBbI
JleiicTBuTenpHble 4ucia. ApuMeTHUecKHe Omepanud ¢ JACHCTBHTEIbHBIMU
1.7 yuciaaMu. [IpuOmkE€HHbIE BBIYMCICHUS, NpaBWJIa OKPYIJIEHUS, NPUKHIKA U
OLIEHKA Pe3yJIbTaTa BEIUUCIICHUH
1.8 [Ipeo6pa3oBanue BbIpaxeHU
1.9 KomrnekcHeie yncna
2 VpaBHEHHUS 1 HEPABCHCTBA
2.1 Llesbie ¥ APOOHO-PAIIMOHAIBHBIC YPABHEHHSI
2.2 HppaumnonanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEHHUs
24 [Toka3zaTenbHbIE U JOTapUPMHUECKHE YPABHEHHS
2.5 Lenble u 1poOHO-paIIOHANIbHBIE HEPABEHCTBA
2.6 HppannoHajibHble HEpaBEHCTBA
2.7 [Toka3zaTenbHble U JOrapu(pMHUUECKHE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
29 CucreMpl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI € ITapaMeTpamMu
2.11 Matpuiia cuCTeMbl JIMHEWHBIX ypaBHEHUH. OnpeaenuTesib MaTpUILIbI
3 OyHKIMH U TpaduKu
31 OyHkuus, crnocoObl 3ananus GyHkuuu. I'papuk dynkuuu. B3aumHo oOparHble
. ¢bysakuu. YérHble u Heu€THble QyHKIMU. [lepnoauueckue pyHkunu
OO6nacTh ompeneiaeHuss U MHOXECTBO 3HaueHU Qynkuuu. Hymm dyHkuun.
10 [IpomexyTkn 3HaKonmocTostHCTBAa. [IpOMEXYTKM MOHOTOHHOCTH — (DYHKIIMH.
' MaxkcumymMbl 1 MUHUMYMbI (QyHKIuM. HaumOosblliee W HauMeHbIIee 3HaueHHE
(GYHKIIMM Ha IPOMEXKYTKE
13 CreneHHass QyHKUHMS C HaTypaJbHBIM M IIeNbIM ToOKa3areneM. EE cBolicTBa u
' rpaduk. CBoiicTBa U rpaduK KOpPHS n-0i CTENIECHU
34 Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U TpapuKu




3.5

[Toka3zarenbHas u orapudmMudeckas QyHKINU, X CBOHCTBA U TpaduKu

Touku paspeiBa. AcumnToTsl rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUH,

>0 HETPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 3aJaHUS TOCIICIOBATEILHOCTEH
3.8 Apudmerndeckast 1 TeoMeTpudeckas mporpeccuu. @opmyiia cI0KHBIX MTPOIEHTOB
4 Hauana marematnueckoro anaiansa
4.1 [IpousBonnas ¢pynkiuu. [IpousBoiHbIe 371€eMEHTAPHBIX (PYHKIIHIMA
[Ipumenenne NpoU3BOIHON K HCCIeNOBaHHIO (YHKIUH Ha MOHOTOHHOCTb H
4.2 sKkcTpeMyMbl. HaxoxxaeHne HauOoblIero 1 HAMMEHbIIETo 3HAaYeHUs GYHKIIMHN Ha
OTpeE3Ke
4.3 [lepBoobOpaznas. MuTerpan
5 MHokecTBa U JJOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 CcTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 ['eomerpus
7.1 Ourypsl Ha MIOCKOCTH
7.2 [IpsiMble U TIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BpaleHUS
1.5 KoopauHaTs! ¥ BEKTOPEI
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