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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
qUucHUIUIMH. B pamkax maHHOro y4eOHOro kKypca oOydaroniuecsi OBJIaJeBalOT
YHHBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyIHpyeT cBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHalih3a 3aKjia/IbIBacT
OCHOBY JJIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAaMU (PU3UKH, XUMHUHU, OHUOJIOTHUH,
MMOHMMAaHUS OCHOBHBIX TCHICHIIMA Pa3BUTHS SKOHOMHUKHU U OOIIECTBEHHOM KU3HHU,
MO3BOJISIET OPHCHTHPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi oBiaJieHHe aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIMSIMH alreOpbl M MaTeMaTUYeCKOro aHaju3a pa3BUBACT
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO WHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, MCIOJIb30BAThH
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOruio, (opMHUpYET
KpEaTUBHOE U KPUTHYECKOE MBIITUICHHE.

B xone usydenusi yuebHOro Kypca «Anrebpa ¥ Hayalla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
WHTEPHpPETAllUd  TIOJYYCHHBIX  PEIICHWH, 3HAKOMSTCA C  [pUMepamu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMaTHYECKUMH OTKPBITHSMHU U UX aBTOPaMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBbHBIM BOCIUTATENIBHBIM MOTEHIIMAIOM,
KOTOpPBIM peanu3yeTcs Kak 4Yepe3 Y4YeOHbId Marepuan, CrnocoOCTBYIOIIUN
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed MPOJAOIKUTEIBPHOW KOHIIEHTpPAIMd BHUMAHUS,
CaMOCTOATENbHOCTH, aKKYPATHOCTH U OTBETCTBEHHOCTH 32 MOJIyYeHHBIN pe3yJIbTaT.

B ocHoBe MeToaunku oOydenus anreOpe U HayaiaM MaTeMaTUYeCKOro aHaIn3a
JICKUT EATCTHOCTHBINA MIPUHITUT OO yICHHUS.

B cTpykType yuebHOTO Kypca « Anredpa u Hadaia MaTeMaTHIECKOTO aHATTN3a»
BBIIEJICHB  CIEAYIOLIUE COJAep)KaTeIbHO-MeToanYeckue JauHuu: «Yucna u
BbIYMCIICHUS», «DYHKIIMU U Tpaduku», «YpaBHEHHs U HepaBeHCTBa», «Hauana
MaTEeMaTUYeCcKoro aHanu3a», «MHoXecTBa U JioTMKay. Bce 0OCHOBHbIE
COJIEPKATENbHO-METOANUECKUE JIMHUM HW3YyYaloTCs Ha MPOTSHDKEHUU JABYX JIET
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oOydYeHHs Ha YPOBHE cpeiHero o0mero 00pa3oBaHus, €CTECTBEHHO JOTOTHSS APYT
Jpyra ¥ MOCTENEHHO HACHIIAsiICh HOBBIMHM TEMAMHU U pazaenamu. /JJaHHbI yueOHbIN
KypC SBIISIETCS WHTETPaTHBHBIM, TOCKOJBKY OOBEIUHSET B cebe coaepKaHHe
HECKOJIbKUX MAaTeMAaTUYEeCKUX AWCIUIUINH, TaKUX Kak anreOpa, TPUTOHOMETpU,
MaTeMaTU4eCKU aHalIU3, TEOPHS MHO>KECTB, MaTeMaTHuecKas Joruka u npyrue. [1o
Mepe TOTO Kak 00ydJaromuecs OBJIaJAeBalOT BCE Oosee MUPOKUM MaTeMaTHIECKUM
anmapaToM, y HUX MOCJEI0BaTENIbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MAaTEMAaTHYECKYI0 MOJeNlb pealbHOW CHUTyallud, MPUMEHSATh 3HAHUS,
NOJy4YCHHbIE MpPU HU3YyYEHHH Y4eOHOTO Kypca, A pEIIeHUs CaMOCTOSTEIHHO
cOpMyIMPOBaHHONW MaTeMaTUYECKON 3a/a4yM, a 3aT€M HMHTEPIPETUPOBATH CBOM
OTBET.

ConepxarenpHO-MeTOIMYecKas: JUHUS «YUHcia W BBIYHCICHUS) 3aBEpIIacT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aToO Ha YpPOBHE OCHOBHOTO 0011ero oopazoBanusi. Ha ypoBHe cpenHero o0uiero
oOpa3oBaHus 0co0O€ BHUMaHue  yHensieTcss  (OPMUPOBAHUIO  HABBIKOB
palMoOHATbHBIX BBIUMCICHHUN, BKIIOYAIOMIUX B CeOS MCIOIB30BAHUE Pa3IHMUHBIX
dbopM 3ammcu ymcna, yMEHHUE JeNaTh NPUKHUIKY, BBINOJHATH MPHOIMHKEHHBIC
BBIUMCJICHUS], OLIEHUBATh YUCIIOBbIE BbIpAaXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYaroIIMMCSI MHOKECTBAa HATypaJbHBIX, LEJNbIX,
palMoOHANbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4HCel. B KakIoM H3 OSTUX MHOXKECTB pPacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIepaluu: JeJeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIbIX YHCEN, O0COOble CBOMCTBA
palMoHaNbHBIX M HUpPPAIMOHATBHBIX YKCel, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICYCHUE KOPHSA HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHIO KpPyra HCHOJIB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOKHOCTSMM MX MPUMEHEHUS JUIsl PEIleHUs] pa3IU4HbIX 3ajad
dbopMupyeTcsi IpeACTaBI€HUE O €IUHCTBE MATeMAaTUKU KaK Hayku U €€ pojiH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHpA, IIMPOKO HCIOJIB3YIOTCA 0000IIeHue u
KOHKPETH3AIHS.

Jluaust «YpaBHEHHSI W HEPABEHCTBA» peaJN3yeTcs Ha MPOTSHKCHHH BCETO
oOyueHHusi Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHUs, MOCKOJIbKY B KaXKJIOM
paznene IlporpamMMmbl MpenycCMOTPEHO peLICHHE COOTBETCTBYIOMIMX 3afad. B
pesynbrate oOydaromuecs OBIAJAEBAlOT PA3IUYHBIMH  METOJAMH  PEIICHHS
paloHaNIbHBIX, HWPPAIMOHATBHBIX, TOKA3aTENbHBIX, JOTAPUPMHUUECKHX U
TPUTOHOMETPUUECKUX ypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
colepkamx mnapametpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJb3YIOTCS MpH
UCCIIEOBaHUM (PYHKIUI C MOMOIIBIO MMPOU3BOJHOM, MPU PEHICHUH MPUKIATHBIX
3a7la4d M 3a]a4 Ha HaxXO)KJIeHHe HAauOOJIbIINX M HAaUMEHBUINX 3HaUYeHUH ()YHKIUH.
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JlanHasi copepxaTenbHas JIMHUSA BKIIOYAET B ce0s Takke GOpMUPOBAHHE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmymnam, mpeoOpa3oBaHus  PalMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKXe BBIPAXKEHUH,
collepKallluX CTerneHu W Jorapudmbel. brarogaps uszydeHuio aiareOpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAKTHOTO
MBIIUICHUST 00yJarommxcs, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PacCykKICHUH,
paboThl C CHMBOJBHBIMH (OpMamMH, TMPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB M HEPABEHCTB. AJreOpa npeaniaraeT 3ppeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS TMPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HAIJISIIHO JIGMOHCTPUPYET CBOM BO3ZMOXHOCTH KakK S3bIKa HAYKH.

CopepxarenpHo-MeToquueckass JMHUA «DyHKIMM W TpaQuKA» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. V3ydeHue CTerneHHOoH,
NO0Ka3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLNM, UX CBOICTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHN JJIsl pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IPEIMETOB U PEANbHOW MU3HHU TECHO CBSA3aHO KaK ¢ MATEMAaTUYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHHMA M HepaBeHCTB. [lpum 3TOM OosbllloE BHUMaHUE
ynensiercs: pOopMHpPOBAaHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pPa3IMYHBIMM BEJIUYMHAMHU, MCCIENOBAaTh MOJTY4YEHHbIE (DYHKIHMH, CTPOUTH UX
rpaduku. Matepuan 3Toi cojiepKaTeIpHON JIMHUU HAIlEJIEH Ha Pa3BUTHE YMEHUN U
HABBIKOB, MO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEIMUMHAMH B Pa3IUYHON
dbopme: aHaTUTHYECKOM, TpadudecKkoi U clioBecHOW. Ero n3ydenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHYECKOTO MBINIJICHUS, CIIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETH3al1MH, UCTI0JIb30BAHUIO aHATIOTHH.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYLIECTBEHHO PACIIUPUTh KPYr KaK MAaTeMAaTHYECKHUX, TaK U MPUKIAJHBIX 3a/ad,
JOCTYIHBIX O0YyYaIOIIUMCS, TaK KaK y HUX MOSBISIETCS BO3MOXXHOCTh CTPOUTH
rpa@uky  CIOXKHBIX (YHKIMMA, OMPEAeNsaTh WX HauOOJIbIINE W HAUMEHBIITUE
3HAUEHHUA, BBIYUCIATH MUIOMAAu (GuUryp u oO0bEMBI T€, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHas cojlep)kareiibHasi JIMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH TOCTPOEHUSI MaTeMaTHYeCKUX MOJeNied peaJbHbIX CHUTYallUi,
MO3BOJISIET HAXOIUTh HAWJTYIlIEE PEIEHUE B IPUKJIAIHBIX, B TOM YHACIIE COLUATBHO-
PKOHOMHYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOIO aHaJIn3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-JIOTMYECKOTO U KPEaTUBHOTO
MBIIJICHUS, (OPMUPOBAHUIO YMEHHM pacrno3HaBaTh MPOSIBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yyaronyecs y3HatoT O BBIJAIOLINXCS
pe3ynbpTaTax, MOJIYYEHHBIX B XOJ€ pPa3BUTHS MaTeMaTHKU Kak Hayku, U 00 HX

aBTOpax.
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CopeprxarenbHO-METOIMYeCKast TUHUS «MHOXKECTBa M JIOTMKa» BKIIIOYAET B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTEeMaTHYECKOW JIOTHKHU. TeOopeTHKO-
MHO>KECTBEHHBIC MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOM MaTEeMAaTHKHU
U TpeasiaraloT HauOoJiee YHUBEPCAIbHBINA SI3bIK, OOBEIUHSIOMINA BCE Pa3feIibl
MaTeMaTUKH M €€ NPWIOKEHUH, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYEeCKue
TUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarmeMyCss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U UCIIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJAOBAHHE ONPEIETEHHBIM
OpaBWJaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  JJIEMEHTaMHU
MaTEMaTUYECKONH JIOTHKH CIOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO MBIIIJICHUS
00y4aronuxcs, MO3BOJISIET UM CTPOUTH CBOM PACCYKJICHUS HAa OCHOBE JIOTMYECKHUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHaIM3a»
MIPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOPHIE MPHU3BAaHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTyallui, WCCIEAOBAHMS STUX MOJIeNieH C TMOMOINIBIO afmapara ajiredopbl u
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpPETAlMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KAK/IBIN M3 Pa3eioB MPOTPaMMEI, ITOCKOJBKY BECh MaTepral
y4eOHOTO Kypca IIMPOKO HCIOJB3YeTCs I PEIIeHUS NPHUKIaAHBIX 3amad. [lpu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe ©  KOHKPETHU3MPOBATH  IPOOJIEMY.
JlesTenpHOCTh MO (OPMHUPOBAHWIO HABBIKOB PEIICHHUS TNPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B Ipollecce U3y4eHHs BceX TeM y4eOHOTo Kypca «Anredpa u Hayana
MaTEeMaTUYECKOTO aHATTU3a.

Ha wu3yuenue yueOHOro Kypca «AnreOpa M Hadajga MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 knmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).
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COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIMUHbIX OTpaciei 3HAHUIM U PeaJbHOU KU3HM.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PE3yJIbTaTa BHIUYHUCICHUMH.

Crenenpr C 1ensIM  HokazareneMm. buHom Hprorona. HMcnosib3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMoOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTAaHT€HC YMCIIOBOTO apryMeHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHb OT OJAHOW TepeMeHHOM. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrouieHs!I ¢ 11e1bIMU KO3 UIIUEHTaMU.
Teopema Buera.

[IpeoOpazoBaHMs YHCIIOBBIX BEIPAXKCHUM, COACPKAIIMX CTCIICHU M KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalmoHaIbHBIX YPaBHCHUIA.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

Jorapu(pMUYECKUX YpaBHEHHIA.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.
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Pemienne cucreM JIMHEMHBIX YypaBHEHHMW. Marpuua CuUCTEMBbl JIMHEHMHBIX
ypaBHeHUI. OnpenenuTens MaTPUILLI 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYKCIICHHE €r0 3HAYEHUs, IPUMEHEHHE OIpPEACIIUTENS Uil PEIIEHUs CHCTEMBbI
JVHEWHBIX ypaBHEHWI. PelleHWe NpUKIAgHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTpOCHHOW MOAENH ¢ TOMOIIBIO MaTPHIL
Y OIIPENICIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpaBEHCTB. lIprMeHeHHe ypaBHEHHMII U HEPABEHCTB K PEIICHHIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HaAyKU U pealibHOM KU3HU.

DyHKUMH U TPaPUKH

@OyHkus, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (QYHKIHH.
Komno3zummss Qyskuuii. I'padpuk  QyHKIMu. OnemeHTapHble NpeoOpa3zoBaHUs
rpadukoB GyHKIIHIA.

OO6unacTh ompeneneHuss U MHOKeCTBO 3HaueHud (ynkumu. Hymu yskium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
dbyukiuu. Hanbonbiee 1 HauMeHbIIee 3HaUeHUS (DYHKITUU Ha TIPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-IMHEHHass (QYHKIUH. DJIEMEHTapHOE
UCCIJIEJOBaHUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHast pyHKIMS ¢ HATypajIbHBIM U IEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHS N-0i CTEMEHU KaK (yHKIUU 0OpaTHOM CTENEeHU
C HaTypaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIICHUs YpaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Havana maTremMaTH4ecKoro aHajimsa

ITocienoBaTelIbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTUYeCKOM MHIYKIUH. MOHOTOHHbBIE U OTPAaHUYEHHbIE MOCIEI0BATEIBHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEeMaTHMYECKOTO aHallM3a Kak aHanu3a OEeCKOHEYHO
MalbIX.

Apudmernueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO yOBIBAIOIIEH TeOMETpUYECKON
MIPOrpeccuu. JINHENHBIN U 3KCIOHEHIMAIBHBIA pocT. Hucio e. @opMyra CI0kKHbBIX
npoLeHTOB. Mcnonb30BaHWE MPOTPEecCUU Uil PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.
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HempepsiBHBIE (QYHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB Uil PELICHHWs HEPAaBEHCTB. [IprMeHeHne CBOWCTB HENMPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBogubie  anmemeHTapHbiX  ¢GyHKiud.  [IpousBomHas  CyMMBl,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEAJbHBIX IPOLECCOB M SBIICHUM, NPU PEIICHWH 3a4a4 U3 JIPYTUx
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble u nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, HauOonpmuii oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpandeckas M TpUTOHOMETpUYeckas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau n-oi cTeneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs1 PeIeHHs] (PU3NUECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEACTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PelieHne TpUuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHbBIX U JOTapU(PMUUYECKUX YPABHEHUI.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.
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[IpumMeHeHre ypaBHEHHI, CACTEM M HEPABEHCTB K PELICHUIO0 MAaTEMATUYECKUX
3a]1a4 ¥ 3a/1a4y U3 pa3lInuHbIX 00JIacTe HAYKH U PEAIbHOM KU3HU, UHTEPIPETALHS
IIOJIyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHUS 3a/1a4 C TapaMETPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHUIO (DYHKIIMM HA MOHOTOHHOCTb U
sKkcTpeMyMmbl. HaxoxaeHre HanboapuIero 1 HAMMEHbILIEr0 3HAYEHUI HEeMPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
NPUKIAJAHBIX 3aj]adyax, JUIsl OINpPENENICHHs CKOPOCTH M YCKOPEHMs IpoLecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna Haxoxk1eHUs epBOOOPA3HbIX.

HNuterpan. ['eoMeTprudeckuil CMbICI HHTErpAIa. BeruuciieHue onpeaeaéHHoro
uHTerpana no gpopmyne Herotona-Jleitonuna.

[TpumeHeHre MHTErpajia s HAXOXKICHUS IUIOIAAeH MIoCcKuX ¢Guryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX

YPaBHEHUM.
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[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOMIEeTocs KaKk aKTUBHOTO H
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUM, NPOLEIYP
IpaXJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONpPOCHI WU JIPyroe), yMEHHUE
B3aMMOJICHCTBOBATh C COI[MAJLHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'PakKTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUICKUX MAaTEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSI, STUUYECKOTO TMOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJOIIO0Us, HWHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
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TOTOBHOCTH M  CIIOCOOHOCTH K  MaTeMaTH4YecKOMy  OOpa3oBaHHIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHUE BIUSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karolel cpenpl, IJIAaHUPOBAHWE IIOCTYNKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeIOBEUECKOM ACATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTHU
JUISL pa3BUTHUS IUBUJIM3ALIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJbTYpOU KaK CpEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckue 1eMcTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeIeNICHUs TIOHITUH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK Ki1acCH(pUKAIIH,
OCHOBAHUS JiJIs1 000OIIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUCHUH 10 aHAJIOTUH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMoco0 pelieHus y4yeOHOW 3aaaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILICHUs], BRLIOUPATh HaNOOJIee OAXO AN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:
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UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIHE  MPOTHBOpEUHe,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpPOIlecCa, a TaKXKe BBIABUTATDH
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBMEHHBIX TEKCTax, JaBaTb IMOSICHEHHS II0 XOHYy pELICHHs 3aJauH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
Npe3eHTalUd U OCOOCHHOCTEH ayAUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS

Camoopranusanus:
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COCTaBJIAITh IJIaH, aITOPUTM pELISHHs 33a/1a4M, BEIOUpATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ YYETOM HOBOM HH(OPMALINH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYECKOM 3a/1aui;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJb30BATh MPEUMYILECTBA KOMAHJAHOW W MHAWBUIyaIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U Pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATH CBOIO YaCTh PAOOTHI U KOOPJUHUPOBATH
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYITHUPOBAHHBIM y4aCTHUKAMU
B3aMOJIEUCTBHS.

IMPEAMETHBIE PE3YJIBTATBI

K koniy ob0yuenuss B 10 kjacce 0OydarOIIMICAd TOJYYUT CICAYIOIIHNE
MPEIMETHBIE PE3yJbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHaTU3ay:

Yuciia ¥ BBIYUCTICHUSA:

CBOOOJIHO OIEpUPOBATh MOHATHUAMH: pPaAlMOHAIBHOE YHCIIO, OCCKOHEUHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl PEIICHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATIbHOMN KU3HU;

MIPUMEHSTH NMPUOTUKEHHBIC BEIYMCIICHUS, PABUJIa OKPYTIICHUS, TPUKUAKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;
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cBOOOZHO OMEpUpPOBATh MOHATUEM: CTENEHb C MENbIM TOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJCTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHUCJI0BOTO apryMEHTa,;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATUAMU: TOXKJECTBO, YPABHEHHE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHHUS-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh pPa3jJUYHbIE METOAbl PEIICHHUS palUOHANIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOO/IHO OIEpUpPOBaTh IMOHATHUSMHU: MHOTOWIEH OT OJHOM NEPEMEHHOM,
MHOTOWIEH € UEIbIMHA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JIEJICHUE
MHOTI'O4YJIEHA Ha MHOTOWIEH C OCTaTKOM, Teopemy be3dy m teopemy Buera mns
peleHns 3a1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICIH,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMU C IIOMOILBIO CUCTEMbI JUHEHUHBIX YPABHEHUH,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIM C IIOMOIIBIO MaTpPULl M ONPEIEIIUTEIICH,
WHTEPIIPETUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAJILHBIM [T0KAa3aTelIeM;

UCII0JIb30BATh CBOMCTBa JgorapupmMoB TUISt npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIINA OCYILECTBIISAA POBEPKY KOPHEM;
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IPUMEHSITh OCHOBHBIE TPUTOHOMETpHUECKHUE (POPMYIIBI I TPeoOpa3oBaHuUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh pEallbHble CHUTyalldd Ha S3bIKE anreOpbl, COCTaBIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aUMHO O0OpaTHble (QYHKOUHU, KOMHOO3MIMUSA (QYyHKUMWA, Trpaduk QyHKOUWH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUPOBaTh MOHATUSAMU: UETHBIE M HEYETHbIE (DYHKIIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
HeabIM TIOKa3zareneM, rpauk CTEeneHHOW (YHKIHMH C HAaTypaJbHBIM U IIEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi CTENeHH Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEI0BaHUE U IOCTPOCHHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIUNA YUCIOBOI'O apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIN POCT, (hOpMYJIa CIOKHBIX MPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAaHTE;

UCITIOJIB30BaTh IPOTPECCUM I PELIEHUs PEeajJbHBbIX 3aJad IPUKIATHOTO

XapakTepa,
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cBOOOHO ONEPUPOBATH MOHATUSAMH: MTOCIEIOBATEILHOCTD, CIIOCOOBI 33 JaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOTHO ONEPUPOBATH OHATUSMU: HEMPEPHIBHBIE PYHKIIUHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINY;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMHU: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3MUECKHI CMBICT MPOU3BOJHOM IS
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTIeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
ypaBHEHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM paboueil mporpamMmbsl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucaa v BBIYUCTICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSMU: HATYPAJIBLHOE U LIEJI0€ YUCIIO, MHOKECTBA
HATypaJbHBIX U IIEJIBIX YHCEJI, UCIOJIb30BaTh MPU3HAKU JIETUMOCTH LIEIBIX YHUCET,
HOJl m HOK nHarypanbHBIX 4yucen I peuieHus 3a4ad, MPUMEHSTh alrOpUTM
EBxnupa;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HATypaJbHBIC YMCIIA B PA3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandeckor u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:
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CBOOOJTHO OTEPHUPOBATH TMOHATHUSIMHU: WPPAIMOHAIBHBIE, MOKA3aTeIIbHBIE |
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXoammble  (HOPMYIBI 17T PEMICHUS] OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIICCTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAUUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
COJZIeprKallle MOYJIM U TapaMeTPhl;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TaKXKe 3aJ1a4d ¢ mapaMeTpaMy;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUMN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIUHATHOU

IIJIOCKOCTH;

CBOOOJTHO  OMEpPUPOBATH TMOHATHSAMHU: TpPaPUKA TPUTOHOMETPUUECKUX
dynkmi;

IMPUMCHATH ®YHKHHH AL MOACIIMPOBAHUA W HCCICAOBAHHA PCATIbHBIX
POIIECCOB.

Hauajia MaTeMaTH4eCKOro aHaIu3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
U DKCTPEMYMBI;

HaXOJIUTh HAHOOJIbIICe U HAMMEHBIIICE 3HAYCHHS (DYHKIIMM HETIPEPHIBHOW Ha
OTpE3KE;

WCIIOJI30BaTh TMPOW3BOJHYIO [IJIi HAXOXKJICHUS HAWJIY4IIero perieHus B
MPUKJIATHBIX, B TOM YUCJIE COIMATBHO-IKOHOMUYECKUX, 3a/1a4ax, s OTPeIeTICHUS
CKOPOCTHU U YCKOPEHHUS TpoIiecca, 3aaHHOro GopMyIioi uin rpadukoM;
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CBOOOZHO OMNEpUpOBATh TMOHATUSAMU: MEPBOOOpa3Has, OMNPEIACIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnuia;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHnaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE COI[HAIbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumeHoBaHue pa3iesioB U TeM KoJsunyecTBo 4yacoB DJIeKTPOHHbIE
n/n NnporpaMmMbl Bcero Kourpoabubie | IIpaktuyeckue | (uudposbie)
padoTbI padoThbI o0pasoBare/ibHbIEC
pecypchl
1 MHO0X€eCTBO I€HCTBUTEILHEIX YHCE. 24 1
MHorowiensl. PanimonanbHble ypaBHEHHS U
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
YpaBHEHUU
2 Oynkuuu v rpadpuku. CreneHHas GyHKIMS C 12 1
LIEJIBIM [T0KA3aTeJIeM
3 Apudmernuecknii KOpeHb N-0i CTENICHH. 15 1
WppanmonanbHble ypaBHEHUS
4 [TokazarenpHas pynkmms. [TokazarenpHbIC 10 1
ypaBHEHUs
5 Jlorapudmuueckas GyHKITUS. 18 1
Jlorapudmuueckue ypaBHeHUs
6 TpuronomeTpryeckue BoIpaXeHUs U 22 1
ypaBHEHUS
7 [TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1
8 HenpepsiBable pyHKkuu. [Iponsoanas 20 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AT 5 2
3HAHUU
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0
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11 KJIACC

Ne HaumeHoBaHue pa3iesioB U TeM KoJsunyecTBo 4yacoB DJIeKTPOHHbIE
n/n NMporpaMmMbl Bcero Kourpoabubie | IIpaktuyeckue | (uudposbie)
padoTbI padoTbI o0pasoBare/bHbIE
pecypcbl
1 HccnenoBanue GyHKIMMA ¢ TOMOIIBIO 22 1
MPOU3BOAHOMN
2 [TepBooOpasHas 1 HHTETpa 12 1
3 I'paduxu TpUTOHOMETPHUECKUX (HYHKIIHH. 14 1
TpuronomeTpuuecke HepaBeHCTBA
4 HppaunoHanbHble, IOKa3aTEIbHbIE U 24 1
norapuMUUecKre HEPaBeHCTBA
5 KommnekcHbie uncia 10 1
6 HarypanbHble 1 1ienble yncna 10 1
7 Cucremsl palMOHAIbHBIX, UPPALUOHAIBHBIX 12 1
MOKa3aTEIbHBIX U JIOTAPUPMUYECKUX
ypaBHEHUH
8 3ajaud ¢ mapameTpamu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 16 2
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0
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HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
Ne Tema ypoka KoJsmnyecTBo 4acoB Hara JIeKTPOHHbIE
n/n Bcero Kontposbubie | IIpakTuyeckue | H3y4YeHHUA uudposbie
padoThI padoThI o0pa3oBaTte/ibHbIE
pecypcsbl
1 MHOK€eCTBO, ONepaly HaJl 1
MHOECTBAMHU U UX CBOICTBA 01.09.2025
2 Juarpammsbl Diinepa-Benna 1
02.09.2025
3 [Ipumenenue TeopeTHKo- 1
MHO>KE€CTBEHHOI'0 amrmapara Jijisi perieHus 03.09.2025
3aj1a4
4 Panmonanpabie yncna. OOLIKHOBEHHEIE U 1
JECSITHYHBIC IPOOU, TIPOLICHTHI, 04.09.2025
OeCcKOHEYHbIEC IEPUOANUECKUE APOoOH
5 Panmonanehbie yncna. OObIKHOBEHHBIC U 1
JECSITUUHBIE TPOOH, TPOLIEHTHI, 08.09.2025
OECKOHEYHBIC TTEPUOIUUECKHE TpoOU
6 [Tpumenenue apobeii 1 IPOIEHTOB IS 1
pelIeHns NPUKIAIHBIX 3a7a4 09.09.2025
7 [Tpumenenue apoGeil ¥ NPOLEHTOB ISt 1
pelIeHns NPUKIAIHBIX 3a7a4 10.09.2025
8 JlericTBUTENIbHBIEC YKCIIa. PalnoHanbHbIE 1
Y UppaloHaIbHbIE YnCIa 11.09.2025
9 Apudmernueckue onepauu ¢ 1
JNEUCTBUTEILHBIMU YHCIIaMU 15.09.2025
10 Moaynb I€MCTBUTENBHOTO YUCTIA U €T0 1
CBOMCTBa 16.09.2025
11 [TpubnmxEHHBIE BBIYUCIIEHUS, TIPaBUIIa 1
OKpYTIJIEHUS, IPUKU]IKA U OLIEHKA 17.09.2025
pe3yJibTaTa BEIYMCIECHUN
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12

OCHOBHBIE METO/IbI PEIICHHS LETBIX U
JPOOHO-PaLlOHAJIBHBIX YPAaBHEHUHN U
HEpPaBEHCTB

18.09.2025

13

OCHOBHBIE METO/IbI pEUICHUS LETbIX U
JIPOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPABEHCTB

22.09.2025

14

OCHOBHBIE METO/IbI PEILICHUS LETBIX U
JPOOHO-paLOHAJIbHBIX YPAaBHEHUHN U
HEpPaBEHCTB

23.09.2025

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOTO4YJIEHa HA MHOTOUJICH C
octaTtkoM. Teopema besy

24.09.2025

16

MHoOTrOouJIeHBI C LETBIMH
kodpunmentamu. Teopema Buera

25.09.2025

17

Pemenue cucrem IMHEHHBIX YpaBHEHUM

29.09.2025

18

Pemenne cucreM TMHENHBIX YpaBHEHUN

30.09.2025

19

Matpuiia cucTemsl JJMHEWHBIX
ypaBHeHU. OnpeaennTenb MaTpULIbI
2x2, ero TeOMETpPUYECKUIN CMBICI U
CBOMCTBA; BHIYMCIECHUE €0 3HAUYCHUS

01.10.2025

20

Onpenenurens MaTpuLbl 2X2, €ro
reOMETPHUECKUIT CMBICT U CBOMCTBA;
BBIYMCIICHUE €I'0 3HAUYCHUA

02.10.2025

21

[IpuMeHeHue onpenenuTens s
pEeLIeHUsT CUCTEMBI JINHEUHBIX
ypaBHEHUH

06.10.2025

22

Pemenue nmpuknaaHbix 3amad ¢
MOMOIIBIO CUCTEMBI JINHEUHBIX
YpaBHEHUI

07.10.2025

23

Pemrenne npukiagHeIxX 3a1a4 ¢
ITOMOIIIBIO CUCTEMBI JINHEUHBIX
ypaBHEHUH

08.10.2025
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24

Kontponbnas padota: "PanronansHbie
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI
JIMHEHHBIX YpaBHEHUN"

09.10.2025

25

OyHKIHS, CIOCOOBI 3aaHUs (PYHKITHH.
B3anMHo oOpaTHbIe PyHKITUH.
Kommosurus ¢hyHKImit

13.10.2025

26

I'paduk Qynkmu. SnemeHTapHBIC
npeoOpa3oBanus rpaguKoB QyHKIMN

14.10.2025

27

OOacTp onpeaeneHns 1 MHOXKECTBO
3HayeHui pyHkuuu. Hymm QyHKmm.
[TpoMeXyTKH 3HAK IIOCTOSIHCTBA

15.10.2025

28

UérHble 1 HEYETHBIC (PYHKITHH.
[Tepuoanueckue pynkuuu. [Ipomexytku
MOHOTOHHOCTH (DYHKITHH

16.10.2025

29

MaxkcuMyMbl 1 MUHUMYMBI (DyHKIIMH.
Haubonpiiee 1 HanMeHblee 3HAYCHNE
(GYHKLIMHU Ha IPOMEXKYTKE

20.10.2025

30

Jluneiinas, kBaapaTuyHas U JpoOHO-
TuHeHas QyHKIun

21.10.2025

31

DneMeHTapHOe UCCIIEJOBAaHNE U
MOCTPOEHHE I'paUKOB ITUX QYHKIUN

22.10.2025

32

DneMeHTapHOe UCCIIEJOBAaHNE U
MOCTpOEHHE I'paUKOB ITUX QYHKIUN

23.10.2025

33

CreneHsn C LETBIM IT0Ka3aTeaeM. buHoMm
Hrrotona

10.11.2025

34

CreneHsn C LETBIM IT0Ka3aTeaeM. buHoMm
Hrrotona

11.11.2025

35

CrenenHast GyHKIUS C HATYPATbHBIM U
eJBIM oka3areiieM. E€ cBoiicTBa U

rpaduk

12.11.2025

36

KonTponbnas pabora: "Crenennas
¢ynkuus. E€ cBolicTBa u rpapux”

13.11.2025

37

ApudMeTnieckuii KopeHb HaTYpaTbHOM
CTEIIEHU U €r0 CBOMCTBA

17.11.2025
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38

Apudmernueckuii KOpeHb HATYPATbHOU
CTEIEHU U €ro CBOMCTBA

18.11.2025

39

[Ipeo6pa3oBaHUs YUCIIOBBIX BbIPAKECHHIH,
coJiepKallluX CTENEeHU U KOPHU

19.11.2025

40

[Ipeo6pa3oBaHUs YUCIOBBIX BbIPAKECHHUIH,
coJiepKallluX CTENEeHU U KOPHU

20.11.2025

41

[Ipeo6pa3oBaHUs YUCIIOBBIX BhIPAKECHHIH,
coJiepKallluX CTENEeHU U KOPHU

24.11.2025

42

WppanmonanbHble ypaBHEHHUS.
OCHOBHBIE METO/IbI pEIICHUS
UppalMOHAIILHBIX ypaBHEHUN

25.11.2025

43

HppauunoHanbHble ypaBHEHHUS.
OcCHOBHBIE METOBI PEIIECHUS
MPPALMOHAIIBHBIX YPABHEHUH

26.11.2025

44

HppauunoHanbHble ypaBHEHHUS.
OcCHOBHBIE METOABI PELIECHUS
MPPALMOHAIIBHBIX YPABHEHUH

27.11.2025

45

PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUU
MPPALMOHAIIBHBIX YPABHEHUH

01.12.2025

46

PaBHOCHIIBHBIE TIEPEXO/BI B PELICHUT
MPPALMOHAIIBHBIX YPABHEHUH

02.12.2025

47

PaBHOCHIIBHBIE TIEPEXOBI B PELICHUT
MPPALMOHAIIBHBIX YPABHEHUH

03.12.2025

48

PaBHOCHIIBHBIE TIEPEXOBI B PELICHUT
MPPALMOHAIIBHBIX YPABHEHUH

04.12.2025

49

CBoiicTBa U rpaduk KOpHS N-0if cTeneHn
KaK (YHKIIMM 0OpaTHOW CTENEHH C
HaTypaJIbHBIM MOKa3aTelIeM

08.12.2025

50

CaoiicTBa ¥ rpa@ UK KOpHS N-Oi CTETNeHU
Kak (pyHKIIMM 0OpaTHOM CTETEeHH ¢
HATYPaJbHBIM ITOKa3aTelIeM

09.12.2025

51

Kontponbnas padota: "CsoiicTBa u
rpaduK KOpHS N-Oi CTENEHH.
HppaumonanbHble ypaBHEHUS "

10.12.2025
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52

CreneHs ¢ palOHAJIbHBIM IIOKAa3aTCIIEM

1 € CBOMCTBA 11.12.2025
53 Crenessb ¢ pallMOHAIBHBIM [10KA3aTEIEM
u e€ CBOMCTBA 15.12.2025
54 Crenessb ¢ pallMOHANIBHBIM [10KA3aTEIEM
u e€ CBOMCTBA 16.12.2025
55 [TokazaTenpHas GyHKIHS, €€ CBOKWCTBA U
rpadux 17.12.2025
56 Hcnons3oBanue rpaduka GyHKIUN 1715
penieHusl ypaBHEHUN 18.12.2025
57 Hcnons3oBanue rpaduka GyHKIUU A5
penieHusl ypaBHEHUN 22.12.2025
58 [lokazarenbHble ypaBHEeHUSA. OCHOBHbIE
METO/IbI PEIICHUS MOKa3aTeIbHbIX 23.12.2025
YpaBHEHUU
59 [Toka3zarenbHble ypaBHEeHUs. OCHOBHBIE
METO/IbI PEIICHUS MOKA3aTENbHbIX 24.12.2025
ypaBHEHUH
60 [TokazarenbHble ypaBHEHUS. OCHOBHbIE
METO/bI PEILICHKS [IOKA3aTEIbHbIX 25.12.2025
YpaBHEHUI
61 KonrtponbHas padora: "[lokazaTenbHast
¢ynkius. [lokasaTenbHble ypaBHeHUS" 29.12.2025
62 Jlorapudm uncna. CoiicTBa jorapudma
30.12.2025
63 Jlorapudm uncna. CoiicTBa jorapudma
12.01.2026
64 Jlorapudm uucna. CoiicTBa Jorapudpma
13.01.2026
65 JlecsiTuuHbIe U HATYpaJibHbIE TOTapUPMBbI
14.01.2026
66 JlecsiTuuHbIE U HATYpaJibHbIE JTOTapUPMBbI
15.01.2026
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67

[IpeobOpazoBaHue BhIpaXKEHUH,
COJZIePIKALTHX JIOTapU(MBI

19.01.2026

68

[IpeobOpazoBanue BhIpaXKEHUH,
COJZIepIKATHX JIOTapU(MBI

20.01.2026

69

[IpeobOpazoBaHue BhIpaXKEHUH,
COJZIePIKATHX JIOTapU(MBI

21.01.2026

70

Jlorapudmuueckas GyHKIU, €€
CBOWCTBA U TpaduK

22.01.2026

71

Jlorapudmuueckas GyHKIHS, €€
CBOWCTBA U TpaduK

26.01.2026

72

Hcnonb3oBanue rpaduka GyHKIMM 115
penieHusl ypaBHEHUN

27.01.2026

73

Hcnons3oBanue rpaduka QyHKIUN IS
pelleHNsI YpaBHCHHI

28.01.2026

74

Jlorapudmuyeckie ypaBHEHHS.
OCHOBHbBIE METO/IbI PEeLLICHUS
Jorapu(pMUUECKUX YpaBHECHUN

29.01.2026

75

Jlorapudmuueckue ypaBHEHUS.
OCHOBHBIE METO/BI PELICHUS
Jorapu(MUUECKUX ypaBHEHUH

02.02.2026

76

Jlorapudmuueckre ypaBHEHUS.
OCHOBHBIE METOABI PEILIEHUS
JOTapu(PMUYECKUX YpaBHEHUI

03.02.2026

77

PaBHOCHIIBHBIE TIEPEXOBI B PELICHUHT
JOTapu(PMUYECKUX YpaBHEHUI

04.02.2026

78

PaBHOCHIIBHBIE TIEPEXOBI B PELICHUHT
JOTapu(PMUYECKUX YpaBHEHUI

05.02.2026

79

KonrtponsHas pabora:
"Jlorapudmuueckas GyHKIHS.
Jlorapupmuueckue ypaBHeHUs"

09.02.2026

80

CuHyC, KOCUHYC, TAHT€HC M KOTAaHT'€HC
YICJIOBOTO apryMeHTa

10.02.2026

81

CuHyc, KOCUHYC, TAHT€HC U KOTAaHT'€HC
YICJIOBOTO apryMeHTa

11.02.2026
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82 ApKCHHYC, apKKOCUHYC U apKTaHT'€HC

YHUCJIOBOT'O apT'yMEHTa 12.02.2026
83 ApKCHHYC, apKKOCUHYC U apKTaHT'€HC

YHCJIOBOI0 apryMeHTa 16.02.2026
84 TpuronomeTpudeckasi OKpy>KHOCTb,

onpeJieJIeHue TPUTOHOMETPUUECKHUX 17.02.2026

(YHKIMH YHCIOBOrO apryMeHTa
85 Tpuronomerpuueckass OKpyKHOCTb,

ONPeCIICHUE TPUTOHOMETPUIECKUX 18.02.2026

(YHKIMH 9MCIOBOTO apryMEHTa
86 OCHOBHBIE TPUTOHOMETPUUYECKHE

(hopMyITBI 19.02.2026
87 OCHOBHBIE TPUTOHOMETPUUYECKHE

hopMyITBI 24.02.2026
88 OCHOBHBIE TPUTOHOMETPUYECKHE

dhopmMyIibl 25.02.2026
89 OCHOBHBIE TPUTOHOMETPUYECKHE

dhopMyIibl 26.02.2026
90 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX

BBIPAKCHUI 02.03.2026
91 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX

BBIPAKCHUI 03.03.2026
92 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX

BBIPAKCHUI 04.03.2026
93 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX

BBIPAKCHUI 05.03.2026
94 Pemrenne TpuroHoMeTpu4EeCKuX

ypaBHEHUN 10.03.2026
95 PereHne TpUroHOMETPUYECKUX

YpaBHEHUI 11.03.2026
96 Pemenne TpuroHoMeTpuuecKux

YpaBHEHUI 12.03.2026
97 PelreHne TpUroHOMETPUYECKUX

YpaBHEHUI 16.03.2026
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98 Pemienue TpuroHoMeTprUYECKUX
ypaBHEHUN 17.03.2026
99 Pemienue TpuroHoMeTprUYECKUX
ypaBHEHUN 18.03.2026
100 Pemienue TpuroHoMeTpUYECKUX
ypaBHEHUN 19.03.2026
101 Kontposbnas pabora:
"TpPUrOHOMETPUUYECKHE BBIPAKEHUS U 23.03.2026
TPUTOHOMETPUUYECKUE YpaBHEHUS"
102 ITocnemoBaTeabHOCTH, CIOCOOBI 3aJaHHUs
nocienoBaTelbHOCTER. MeTo 24.03.2026
MaTeMaTHYeCKON MHAYKIUU
103 MOHOTOHHBIE U OTPAaHUYECHHBIE
nociefoBarenbHoCTU. Mcropust ananusa 25.03.2026
OECKOHEYHO MaJIbIX
104 Apudmerrdeckast Iporpeccus
26.03.2026
105 ['eomeTpuueckas nporpeccust
06.04.2026
106 beckoneuHo yOsIBaromas
reoMeTpHuyecKas Iporpeccus 07.04.2026
107 Cymma OeckOHEYHO yOBIBaroIIei
reOMEeTPUUYECKOI MPOrpeccuu 08.04.2026
108 JIMHENHBIN U YKCIIOHEHIMAJIBHBIA POCT.
Yucno e. Dopmyrna CI0KHBIX TPOIEHTOB 09.04.2026
109 JIMHENHBIN U DKCIIOHEHIIMAJIBHBIA POCT.
Yucino e. Dopmyra CI0KHBIX TPOLEHTOB 13.04.2026
110 Hcnons3oBanue Nporpeccun 1uist
peLIeHus pealIbHBIX 3a]a4 PUKIIATHOTO 14.04.2026
XapakTepa
111 KonrtponbHas pabora:
"[locnenoBarenbHOCTH U porpeccuu” 15.04.2026
112 HenpepbiBHBIE QYHKIIMU U UX CBOMCTBA
16.04.2026
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113 Touka pa3pbeiBa. ACUMITOTHI Tpa)KOB
byHKuni 20.04.2026
114 CaoiicTBa yHKIIUNA HETIPEPHIBHBIX Ha
OTpE3Ke 21.04.2026
115 CgoiicTBa GyHKIIUN HETIPEPHIBHBIX Ha
OTpE3Ke 22.04.2026
116 MeTto1 HHTEPBAJIOB JJIsI PEIICHUS
HEPABEHCTB 23.04.2026
117 MeTto1 HHTEPBAJIOB JJIsI PEIICHUS
HEPABEHCTB 27.04.2026
118 MeTto1 MHTEPBAJIOB JJIsI PEIICHUS
HEPABEHCTB 28.04.2026
119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIMH 1715 pelieHus 3a1a4y 29.04.2026
120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIMH 1715 peleHus 3a1a4y 30.04.2026
121 [lepBast 1 BTOpas Npou3BOIHBIC PYHKIIUU
04.05.2026
122 Onpenenenue, TeOMETPUUYECKUI CMBICIT
MIPOU3BOJHOMN 05.05.2026
123 Onpenenenve, GU3NYECKUN CMBICI
MIPOU3BOJHOMN 06.05.2026
124 VYpaBHeHHE KacaTelbHON K rpaduKy
byHKIUN 07.05.2026
125 VYpaBHeHHE KacaTelbHON K rpaduKy
byHKIUN 11.05.2026
126 ITpon3BoiHBIE NIEMEHTAPHBIX (HYHKLINH
12.05.2026
127 ITpon3BoiHBIE BNIEMEHTAPHBIX (HYHKIUI
13.05.2026
128 [Ipon3BoHast CyMMBl, IPOU3BEACHMS,
YaCTHOTO ¥ KOMITIO3UIIMU (QYHKIUI 14.05.2026
129 IIpon3BoHast CyMMBl, IPOU3BEACHMS,
YaCTHOTO ¥ KOMITIO3UIIMU (QYHKIUI 18.05.2026
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130 [IponsBogHAas CyMMBI, IPOU3BEICHUS, 1
YaCTHOTO ¥ KOMITO3UIMU (QYHKINH 19.05.2026
131 Kontponbnas padota: "[IponsBoanas” 1 1
20.05.2026
132 [ToBTOpeHME, 0000MIIEHNE, 1
cucTeMarusanvs 3Hauui: "YpaBHenus" 21.05.2026
133 HroroBas koHTpobHas paboTa 1 1
25.05.2026
134 HroroBas koHTposbHas paboTa 1 1
25.05.2026
135 [ToBTOpeHuE, 0000MIIEHNE, 1
cucreMarusanus 3HaHui: "OyHkuun" 26.05.2026
136 [ToBTOpeHue, 06001meHNE, 1
cucTeMaTu3alus 3HaHU! 26.05.2026
OBIIEE KOJIMYECTBO YACOB I1O 136 10
I[TPOTPAMME
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11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3y4eHus

JIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[Ipumenenne npou3BOHON K
WCCIICIOBAHMIO (DYHKIIMI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Npon3BOIHOM K
UCCleIoBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

IIpuMeneHne MPOU3BOTHON K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb U SKCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
UCClIeIOBaHUIO (PYHKIMM Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
UCCleIoBaHUI0 (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

IIpuMeHeHne MpOU3BOJHON K
uccaea0BaHuio PyHKINH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenue HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUsI HEMTPEPHIBHON
(GYHKIIMHM Ha OTpe3Ke

Haxoxxnenne HanOoIbIIero u
HaVMEHBIIIETO 3HAYEHUS HENTPEPBIBHON
(GyHKIIMU Ha OTpe3Ke

Haxoxnenue HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUsI HEMTPEPHIBHON
(GYHKIIMHN Ha OTpe3Ke
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10

Haxoxpaenue HaubobIero u
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHOU
(GYHKIIMN Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAYCHUS HEIPEPHIBHON
(GyHKIIMU Ha OTpe3Ke

12

Haxoxpaenue HaubobIero u
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GYHKIIMN Ha OTpe3Ke

13

[IpuMeHeHne poON3BOIHOMN IS
HaXO0XKJICHHUS HAaWTy4llIero penieHus B
MIPUKJIAIHBIX 3a]ja4ax

14

[IpuMeHeHne MpON3BOTHOM ISt
HaxO0>KJICHUSI HAWJTYYILEro PEIIeHus B
MPUKJIATHBIX 3a/1a4ax

15

[IpuMeHeHne MpON3BOIHOM IS
OIIpeJIeJIEHUs] CKOPOCTH U YCKOPEHUS
mporecca, 3alaHHOro (GOopMyJION MITN
rpaduKoM

16

[IpuMeHeHne Mpon3BOHON s
OIIpEAEIIEHUSI CKOPOCTH U YCKOPEHUS
npoliecca, 3alaHHOro (opMyJon Hiu
rpaduKoM

17

Komnozunus pyHkiuit

18

Komnoszunus ¢pyHkimit

19

Komnozunus pyHkiuit

20

I'eomeTpuueckue oOpas3sl ypaBHEHUH Ha
KOOPJAMHATHOMN IJIOCKOCTH

[UNN (VNN [ U

21

I'eomeTpuueckue oOpa3sl ypaBHEHUH Ha
KOOPJAMHATHOMN IJIOCKOCTH

22

Kontponbras padota: "UccnenoBanue
(GYHKIUI ¢ TOMOIIBIO0 TPOU3BOTHON"

23

ITepBooOpa3Has, OCHOBHOE CBOMCTBO
IepBOOOPA3HBIX
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24

IlepBooOpazHbIe 1eMEHTAPHBIX
¢bynkuuid. [IpaBuiia HaX0XKACHUS
11epBOOOPA3HBIX

25

[TepBooOpazHbie AIEeMEHTaPHBIX
dbynkuwmii. [IpaBuna HaxoKaeHUS
11EpBOOOPA3HBIX

26

Hurterpan. ['eomeTpuyeckuii CMbICT
WHTErpaja

27

Beruncnenue onpeaenéHHOro HHTerpaia
o opmyne Herorona-JleliOunma

28

Berunciienue onpeaenéHHOro HHTerpana
no opmyne Herorona-JleriOunma

29

IIpuMeHeHue uHTErpaa Ui
HAXOXKJICHHS TUIOIACH TUIOCKUX QUTYp

30

[IpuMeHeHne nHTErpasIa U1
HaXO0XJICHU 00BEMOB T€OMETPUUYECKHX
TeI

31

[Tpumeps! perieHuit
¢ depeHIINATbHBIX YpaBHEHUI

32

[Ipumepsl perieHun
¢ depeHInaIbHbIX YpaBHEHHH

33

MaremaTHueckoe MOJEINPOBaHHE
PEATBbHBIX MPOIIECCOB C MOMOIIBIO
Qg depeHranbHbIX YpaBHEHUH

34

Kontponbnas padota: "[lepBoobpaznas
u uHTerpan”

35

Tpuronomerpruyeckue QyHKIMH, UX
CBOMCTBA U IrpapuKu

36

Tpuronomerpuyeckue GyHKINH, UX
CBOMCTBA U TrpauKu

37

Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpaduKu

38

Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpaduKu
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39

Tpuronomerpuueckue GYHKIMH, HX
CBOWCTBA U TpauKu

40

OT60p KOpHEH TPUTOHOMETPUUYECKHUX
YPaBHEHUH C TIOMOLIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

41

OT60p KOpHEH TPUTOHOMETPHIECKHUX
YpaBHEHUH C MOMOIIBIO
TPUTOHOMETPHUUYCCKON OKPYKHOCTH

42

OT60p KOpHEH TPUTOHOMETPUUECKHUX
YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

43

OTb60p KOpHEH TPUTOHOMETPHUICCKIX
YPaBHEHHIA C TOMOIIBIO
TPUTOHOMETPHUECKOM OKPYKHOCTH

44

Pemenue TpuroHomeTpuyecKux
HEPABEHCTB

45

Pemrenne TpuroHoMeTpu4EeCKuX
HEPABEHCTB

46

Pemenne TpuroHoMeTpu4EeCKuX
HEPABEHCTB

47

Pemrenne TpuroHoMeTpu4eCKuX
HEPABEHCTB

48

KonTponsnas pabora: "['paduxu
TPUTOHOMETPUUYECKUX (QYHKLIUH.

Tpuronomerpuyeckue HepaBeHCTBA"

49

OcHoBHbBIE METOJbI PCHICHUS
IOKa3aTCJIbHBIX HCPABCHCTB

50

OcHoBHBIC MCTOJbI pCHICHUS
IOKAa3aTCJIBHBIX HCPABCHCTB

51

OcHoBHBIC MCTOJbI pCHICHUS
IOKAa3aTCJIBHBIX HCPABCHCTB

52

OcHOBHBIE MCTOJbI pCHICHUS
IOKa3aTCJIbHBIX HCPABCHCTB
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53

OCHOBHBIE METOJIbI PEIICHUS
norapu)MIUIECKUX HEPABEHCTB

54

OCHOBHBIC METOJIbI PEIICHUS
norapu)MIUIECKUX HEPABEHCTB

55

OCHOBHBIE METOJIbI PEIICHUS
norapu)MIUYECKUX HEPABEHCTB

56

OCHOBHBIC METOJIbI PEILICHUS
norapu)MIUIECKUX HEPABEHCTB

57

OcCHOBHBIE METOABI PEIIEHUS
VMPPALMOHAIILHBIX HEPABEHCTB

58

OcCHOBHBIE METOABI PELIECHUS
VMPPALMOHAIILHBIX HEPABEHCTB

59

OcHoBHBIE MCTOJbI pCHICHUSA
HppalliOHAJIbHBIX HCPABCHCTB

60

OcHoBHBIE MCTOJbI pCHICHUSA
HppalliOHAJIbHBIX HCPABCHCTB

61

I'padmyeckue MeToabl pemicHUsS
VMPPALMOHAIIbHBIX YPaBHEHUU

62

I'padnueckue MeToabl pereHus
VPPaLMOHAIBHBIX YPaBHEHUI

63

I'paduueckue MeToabI pelICHUS
MOKa3aTeJIbHbIX YPAaBHEHUN

64

I'paduueckue MeToabI pelIeHHs
I0Ka3aTeJIbHbIX HEPABEHCTB

65

I'padnueckue MeToabl pereHus
Jorapu(MUUECKUX ypaBHEHUH

66

I'padmyeckue MeToAbl perieHus
Jorapu(MIUIECKUX HEPABEHCTB

67

I'padmyeckue MeToAbI perieHUs
Jorapu(MHUIECKUX HEPABEHCTB

68

I'paduueckue MeTOIbI peLIeHUs
MOKa3aTeIbHBIX U JorapupMUIecKux
ypaBHEHUH
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69

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOTapu(PMHIECKUX
ypaBHEHUI

70

I'padmyeckue MeToAbI pelicHUs
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPABCHCTB

71

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU(HPMUIECKUX
HEPABEHCTB

72

KonTponbnas pabora:
"HUppanyoHaibHbIe, ITOKa3aTeIbHbIC 1
norapupMHUUECKUE HEPaBEHCTBA"

73

KommiekcHble uncna. Anredpandeckas
Y TPUTOHOMETpPHUYECKasi (POPMBI 3aIHCH
KOMILIEKCHOI'O YHCIIa

74

KommiekcHbie uncna. Anredpandeckas
Y TPUTOHOMETPHUYECKasi (POPMBI 3aIHCH
KOMILIEKCHOTO YHCIIa

75

Apudmernueckue onepanum ¢
KOMIUIEKCHBIMU YHCIIaMHU

76

Apudmerrueckue onepanum ¢
KOMIUIEKCHBIMU YHCIIaMHU

77

N3o0pakeHne KOMIUJIEKCHBIX YMCeN Ha
KOOPJIUHATHON TIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YnCeN Ha
KOOPJIUHATHON TIOCKOCTH

79

®opmynia Myaspa. KopHu n-oii ctenenu
13 KOMIUIEKCHOTO YKClIa

80

®opmyna Myaspa. Kopuu n-oii ctenenu
13 KOMIUIEKCHOTO YKClIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHMCCJI OJIA
peuicHu-d (bI/I3I/I‘-ICCKI/IX u
rCOMCTPHUICCKUX 3aaa4d
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82

Kontponbnas padoTta: "KomrmiekcHbie
gucua"

83

HaTypaanLIe " 1eJIbIC Yuciia

84

HarypanbHble 1 nensle yucia

85

HpI/IMeHCHI/Ie IIPHU3HAKOB ACIMMOCTHU
TCJIbIX YUCCII

86

HpI/IMeHCHI/Ie IIPHU3HAKOB ACIMMOCTHU
TCJIbIX YUCCII

87

[IpumeHeHne MPU3HAKOB AETUMOCTH
nensix yucesn: HOJl u HOK

88

[IpuMeHeHne NpuU3HAKOB ACITUMOCTH
menbix uncen: HOJ u HOK

&9

[IpuMeHeHne NpU3HAKOB AEIUMOCTH
LIEJIBIX YMCEJI: OCTATKU 110 MOJYJIIO

90

[IpuMeHeHne NpU3HAKOB AEIUMOCTH
LIEJIBIX YMCEJI: OCTATKU 110 MOJYJIIO

91

[IpuMeHeHne NpU3HAKOB AEIUMOCTH
LEJIBIX Yucell: anroput™ EBximnaa s
penieHus 3a/1a4 B HENbIX YHCIIAX

92

KontponbHas pabdota: "Teopus nenbix
qucen"

93

Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEICTBUS

94

Cucrema ¥ COBOKYITHOCTh YpaBHEHHI.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIC/ICTBHS

95

OcHOBHEBIE METOJbI pCHICHUSA CUCTEM U
COBOKYITHOCTEM pallMOHAIbHbBIX
YpaBHEHUI

96

OCHOBHBIE METOABI PELLIEHUS CUCTEM U
COBOKYITHOCTEW HMppalMOHAIBHBIX
ypaBHEHUH
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97

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHbBIX
ypaBHEHUI

98

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYIHOCTEH MOKa3aTEeIbHBIX
YpaBHEHUU

99

OCHOBHBIE METO/Ibl PELLICHUS CUCTEM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
ypaBHEHUI

100

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(PMUUECKUX
YpaBHEHUI

101

[IpuMeHeHHne CUCTEM K PELICHHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3a]1a4 U3
pa3IUYHBIX 00JacCTel HayKH U pealbHON
YKU3HHU, UHTEPIIPETAIUS TTOJTYYSHHBIX
pE3yNbTaTOB

102

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3a/1a4 U3
pa3IMYHbIX 00JacTel HayKH U pealbHON
YKU3HU, UHTEPIIPETALUS NTOJY4EHHBIX
pE3yJIbTAaTOB

103

IIpuMeHeHNnEe HEPABEHCTB K PEIICHUIO
MaTeMaTHUYeCKUX 3aa4 U 3a7a4 u3
pa3nuyHbIX 001acTeil HayKH U peabHOM
KU3HU, UHTEPIPETALUS TOTYyYECHHBIX
pE3YJIBTAaTOB

104

KonrtponsHas padora: "Cucremsl
paloHaIbHBIX, UPPALMOHAIBHBIX
MOKa3aTeJIbHBIX U JIOTapU(YMUIECKUX
ypaBHEeHHUH"

105

ParmonanbHble ypaBHEHUS C
napamMeTpamu
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106

PanmonanbHble HEpaBEHCTBA €
napameTpamu

107

PaI_[I/IOHaJ'H:HBIC CHUCTCMBI C ITapaMETpaMu

108

HppaumnoHnanbHble ypaBHEHMS,
HEPaBEHCTBA C lTapaMeTpaMu

109

HppanmoHaibHbIe CUCTEMBI C
napaMeTpamMmu

110

IToka3zaTenbHble ypaBHEHUS,
HEpaBEHCTBA C IapaMeTpaMu

111

Tloka3zarenbHbBIE CUCTEMBI C
rapameTpamMu

112

Jlorapudmuueckue ypaBHEHUS,
HEPABEHCTBA C NapaMeTpamMu

113

Jlorapudmuueckre CUCTEMBI C
napameTpamu

114

Tpuronomerpuueckrue ypaBHEHUS C
napameTpamu

115

Tpuronomerpuueckrue HepaBeHCTBA C
napameTpamu

116

TpuronomeTpruyecKue CUCTEMBI C
napameTpamu

117

[TocTtpoenue u uccnenoBanue
MaTeMaTUYECKUX MOJENIEH peatbHbIX
CUTYalLlU| C IOMOILBIO YPAaBHEHUH C
rapaMeTpamu

118

ITocTpoeHue u ucciaenoBaHue
MaTE€MaTHYECKUX MOJENIEN peaabHbIX
CUTYAalLUi C IIOMOIIBIO CUCTEM
YpaBHEHUH € ITapaMeTpamMu

119

[TocTpoenue u uccnenoBaHue
MaTeMaTUYECKUX MOJIENEH peaabHbIX
CUTYyalllil C MOMOIIBIO CUCTEM
ypaBHEHUH C IapamMeTpamu
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120

Kontposnbnas padota: "3agauu ¢
napaMmerpamu”

121

[ToBTOpeHME, 0000MIIEHNE,
cucTeMarusanys 3Hauui: "YpapHenus"

122

[ToBTOpeHME, 0600MIIEHNE,
cucTeMarusanys 3Hauui: "YpaBHenus"

123

[ToBTOpEeHME, 0000MIIEHNE,
cUCTeMaTu3alys 3HaHui: "Y paBHEHUS.
CucremMbl ypaBHEHHI"

124

[ToBTOpeHme, 06001ICHNE,
cUCTEMaTH3aIMs 3HAHWH:
"HepaBencrsa"

125

[ToBTOpeHuE, 0000IIEHNE,
CHCTEeMaTH3allus 3HAHMI:
"HepaBencrna"

126

[ToBTOpeHuE, 0000MIIEHNE,
CHCTEeMaTH3allus 3HAHMI:
"HepaBencrna"

127

[ToBTOpenue, 06001IEHNE,
cucremarusanus 3HaHuii: "[Ipon3BoaHast
u e€ npuMeHeHue"

128

[ToBTOpenue, 06061IeHNE,
cucreMmarusanus 3HaHui: "[IponsBoanast
u e€ npuMeHeHue"

129

[ToBTOpenue, 06001IEHNE,
cuctemarusanus 3HaHuii: "[Ipon3BoaHast
u e€ npumMeHeHue"

130

[ToBTOpenue, 06001IeHNE,
cucreMarusanus 3HaHui: "MHTerpan n
€ro npuMeHeHue"

131

[ToBTOpenue, o6o0mEeH e,
cucTeMaTtu3anus 3Hanuii: "OyHkuun"

132

[ToBTOpenue, 0600MIIEHNE,
cucTeMaTtu3anus 3HaHuii: "OyHkuun"
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I[TPOTPAMME

133 [ToBTOpeHME, 0600MIIEHNE, 1
cucreMaTtu3anus 3Hanuii: "OyHxnuu"
134 Hroroas koHTposIbHAs paboTa 1 1
135 HTorosasi KOHTpOJIbHASA paboTa 1 1
136 [ToBTOpeHME, 0000MIIECHNE, 1
CHCTEMaTH3allus 3HAHUI
OBHIEE KOJIMYECTBO YACOB I10 136 10
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

1.1

1.2

1.3

1.4

1.5

2.1

2.2

23

24

2.5

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHU S OCHOBHOI
06pa3OBaTean0ﬁ NnporpaMmmasl CpeaHEro oﬁmero 06pa303a}mﬂ

Yucna v BEIUUCICHUS

OnepupoBaTh MOHATUSAMM: pAlMOHAIBHOE M JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs! U JECATUYHAs APOOb, IPOLIEHTHI

BeimonHATe  apudMeTHUecKne Omepanud ¢ PalUOHAIBHBIMH |
JIEHCTBUTEIIHBIMU YU CIIAMU

BreinonHsaTs HpI/I6JII/I)KéHHBIe BBIYMCIICHUA, HCIIOJIb3Ys IIpaBHUJIa
OKpYTJICHU:, ACJIaTh IPUKUAKY U OLICHKY PE3YyJIbTaTa BBIUMCIICHUN

OnepupoBaTh MOHATUSAMU: CTENEHb C LEJIBIM MOKa3aTeseM, CTaHJapTHas
¢dopMa 3anucu AEUCTBUTEIBHOIO YKCia, KOPEHb HATYypajlbHOW CTENEHU;
UCIOJIb30BaTh MOAXOAILYI0 (GOpPMY 3amMch ACHCTBUTEIbHBIX YHCEN IS
peLICHUs IPAKTUYECKUX 3a/1a4 U IPEICTaBICHUs TaHHbBIX

OnepupoBaTh MOHATHSAMH: CUHYC, KOCUHYC M TaHI'€HC HPOU3BOJIBHOIO
yIya; MCIOJIb30BaTh 3alUCh IIPOU3BOJIBHOIO YIja 4Yepe3 OOpaTHbIC
TPUTOHOMETpHUECKHE (PYHKINU

YpaBHEHHS 1 HEPABEHCTBA

OnepupoBaTh MOHATUSAMU: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO, LIEJIOE,
panuoHaAIBHOE, UPPALMOHAIILHOE yYpaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPaBHEHUE

BemonHATe mpeoOpa3oBaHUs TPUTOHOMETPUUECKHUX BBIPAXKEHUM U

pemiaTb TPUTOHOMETPHUYCCKHUEC YPABHCHUA

BeinonHATe mpeoOpa3oBaHus LENbIX, PAMOHAIBHBIX U UPPAllMOHATBHBIX
BBIDOKEHMM M penlaTh OCHOBHBIE THUIBI LEJNbIX, PAllMOHAIBHBIX H
MPPALMOHAIBHBIX YPABHEHUI U HEPABEHCTB

[IprMeHsATh ypaBHEHHMS M HEPABEHCTBA JUIS PELICHHUS MAaTEMAaTHUYECKUX
3a]a4 ¥ 3a]1a4 U3 Pa3IUYHbIX 00JacTeil HayKH U peaIbHOMN KU3HH
MopenupoBaTh peanbHbIE CHUTyallUM Ha S3BIKE alreOphbl, COCTaBIATH
BBIPAXKEHHUSI, YPABHEHUS, HEPABEHCTBA I10 YCIIOBUIO 3aJa4M, UCCIIEI0BATh
MOCTPOCHHBIE MOJEIU C HCIIOIH30BAHUEM arapara aireopsl

OyHKIMK U TpaduKu
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OnepupoBaTb MOHATUSAMH: (YHKIHS, CIIOCOOBI 3aJaHus (DYHKIUH,
3.1 00JIaCTh OIpEeAeTCHUs M MHOXXECTBO 3HadeHWil ¢QyHkuuu, rpaduk
(GbyHKIHMH, B3aMMHO 00paTHbIC PYHKITUN

OnepupoBaTh NOHATUSAMH: YETHOCTh M HEUETHOCTh (YHKIMH, HYIU

32 (GYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSITHCTBA
33 Hcnonb3oBath rpaduku GyHKIUN A1 pEIICHUS] ypaBHEHHUI
3.4 Crpoutb W uuTath TpauKH JIUHEHHOW (QYHKUUHM, KBaJpaTHUIHON
' GbyHKIMH, cTeneHHON (QYHKIIUU C LIEIbIM MToKa3aTesieM
Hcnonk3oBare rpaduku GyHKIME A7 UCCICIOBAHHS TIPOIECCOB U
35 3aBHCUMOCTEN IpU pELIeHUH 33Jay U3 APYTruX Y4YeOHBIX IPEIMETOB U
' peambHOM JKM3HHU, BBIpaXaTh (opMylaMH  3aBHCUMOCTH  MEXKIY
BEITMYMHAMU
4 Hayana maremaTtnueckoro aHanusa
41 OnepupoBaTh MOHSATHSIMHU: IIOCIEAOBATEILHOCTh, apupMeTHYecKas H
' reOMETpUYECKas MPOTrpeccuu
OnepupoBaTb MOHATHSMM: OECKOHEUHO YOBbIBarouasi reoMeTphyYecKas
4.2 mporpeccusi, CyMma OECKOHEYHO  yOBIBAIOIIEH  TIeOMETPHYECKOM
IIPOrpeccuu
43 3aaBaTh MOCIEA0BATEIHHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonbs30BaTh CBOMCTBA IOCIEAOBATEIBHOCTEM W NPOrPECCHU I
' pelIeHUs pealibHbIX 3a7a4 MPUKIIaJHOTO XapaKTepa
5 MHoOkecTBa U JTOTUKa
5.1 OnepupoBaTh NOHATUSAMU: MHOXKECTBO, ONIEPAIIUN HaJl MHOKECTBAMHU
Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapaT /A OMNHCAHUA
5.2 peasIbHBIX MPOLIECCOB U SIBJICHUM, IPU PEIICHNH 3a/1a4 U3 IPYTUX y4EOHbIX
IIPEIMETOB
53 OnepupoBaTb  NOHATUAMM:  ONpEACIEHUE, TEOpEMaA,  CIEACTBHE,
JI0Ka3aTeJNbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeHero 001ero oopa3oBaHust
pe3yjabTara
1 Uucna u BBIYUCTIECHUS
OnepupoBaTh TMOHATUSMH: HATypallbHOE, II€JI0€ YMCIIO; HMCIOJIb30BaTh
1.1 MPU3HAKK JIETUMOCTH LEJBIX YHCEN, Pa3JIOKEHUE YucCia Ha MPOCThIE
MHOJKUTENH JUIsl pEIIeHUs 3a1a4
1.2 OrnepupoBaTh NOHITHEM: CTENIEHB C PALIMOHATILHBIM MOKa3aTeleM
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13 OnepupoBaTh MOHATUSAMU: JIOTapu(pM YKCIIa, IECATHIHBIE U HATYPAIbHBIE
' sorapruMsl

2 YpaBHEHMS U HEPABEHCTBA

[IpumensiTh cBOiCTBa cTeMeHU J[uid MpeoOpa3oBaHUs BbIPAXKEHUIA,
2.1 ONEepUpPOBaTh TOHATUSMU: IOKa3aTeIbHOE YpaBHEHHE M HEPaBEHCTBO;
peliaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHUM U HEPABEHCTB

BeimonHATe npeoOpa3oBaHusl BBIPAKCHHUN, COJEPKAIIUX JIOTapu(MBI;
2.2 ONEepUPOBATH MOHATUSAMU: JIOTApU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO;
peliaTe OCHOBHBIE TUIIBI JOrapu(PMUUECKUX YPaBHEHHUM U HEPABEHCTB

23 Haxonuts penieHust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB

OrnepupoBaTh NOHATHAMU: CHCTEMa JIMHEHHBIX YPaBHEHUN U €€ PEIlICHHUE;
24 UCIIOJIb30BaTh ~ CUCTEMY  JIMHEWHBIX  ypaBHEHMH Ui pelleHus
MPaKTUYECKHUX 3a/1a4

)5 Haxomute  pemieHMss  OpPOCTEHIIMX  CHCTEM M COBOKYIHOCTEH
) palOHaIbHBIX YPABHEHUN U HEPABEHCTB

MonenupoBaTh peajbHBIC CUTYallMd HA S3BIKE alreOpbl, COCTABJISATH
2.6 BBIPAXKEHHUSI, YPABHEHHUsI, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHUIO 3aJayH,
HCCJIEI0BATh IOCTPOEHHBIE MOJIENH C UCIIOJIB30BaHUEM allliapara ajareOpsl

3 OyHkuuu u rpaguku
OnepupoBaTb NOHIATUSAMU: NEpUOAMYECKAs (QYHKUMS, HPOMEKYTKU
MOHOTOHHOCTH (D)YHKIIMH, TOUKH IKCTpeMyMa (pyHKIMH, HauOoibllee U

HalMEeHblIIee 3HaueHUs! (QYHKIIMM Ha MPOMEXKYTKE; UCIOJIb30BaTh UX JUIs
uccienoBaHus QyHKIMH, 33JaHHOM IrpaduKoM

3.1

OnepupoBaTh NOHATUSIMU: IpaUKH [MOKA3aTEIbHON, TOrapuPMUUECKON U
3.2 TPUTOHOMETPUUECKUX (PYHKIMN; u300paxaTb HX Ha KOOPAWHATHOU
IUIOCKOCTH Y UCIIOJIb30BATh I PEILICHUS] yPaBHEHUI U HEPABEHCTB

N300paxaTb Ha KOOPAMHATHOM IUIOCKOCTH TpapUKd JTUHEHHBIX
3.3 YpaBHEHHUH W UCHOJB30BaTh MX [UIS PEIICHHUS CUCTEMBbl JUHEHHBIX
ypaBHEHUU

Hcnonb3oBate Tpapuku (QYHKIUH JUIsI HMCCIENOBAaHUS NPOLIECCOB U

3.4
3aBUCUMOCTCH U3 APYIUx y‘-Ie6HLIX JUCHUITIINH

4 Hauama MaTeMaTH4eCKOro aHajan3a

OnepupoBaTb MNOHSTUSAMU: HENpepbIBHAS (PYHKLIHS, TMPOU3BOAHAL
4.1 GYHKIMM; HCIONb30BaTh TE€OMETPUYECKHI U (PU3UYECKH CMBICI
MPOU3BOAHON JIJTA PELICHHS 3a/1a4

Haxoauts IMPOU3BOAHBIC SJICMCHTApPHBIX (I)YHKI_II/II\/'I, BBIYUCIIATH

4.2
MMPOU3BOJAHBIC CYMMBI, IPOU3BCACHU S, HACTHOI'O (I)YHKI_II/II/I

Hcnonb30BaTh  MPOU3BOJAHYIO /I UCCIEAOBaHUS  (YHKIMHM Ha
43 MOHOTOHHOCTb U 9KCTPEMYMBI, IPUMEHATh PE3yJIbTaThl UCCIIEIOBAHUS K
MOCTPOCHHIO IPa(hUKOB
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Hcnonp3oBaTh MPOU3BOAHYIO I HAXOXKIACHUSA HAWITYYIICTO PCIICHUSA B

44 MPUKIIAHBIX, B TOM YHCIIE COIUATBHO-3KOHOMHUYECKUX, 3a/1a4ax
45 OnepupoBaTh MOHSATHSAMH: TEPBOOOpa3HAs W WHTETPAI, MOHUMATH
' TEOMETPHUSCKUN U (PU3MUYECKUI CMBICT HHTErpaja
46 Haxomute mepBooOpa3Hbie 3JEMEHTApHBIX  (PYHKIUH, BBIYHCIATH
' uHTerpai mo ¢popmyne Herorona — JleliOnua
47 Pemars npukiiagabie 3a1a4m, B TOM YHUCIIE COUUAIBHO-OKOHOMHUYECKOTO U
' (M3UYECKOTO XapaKTepa, CPeACTBAMU MAaTEMAaTHYECKOTO aHaTN3a
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MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Koxa
1 Uucna 1 BIYUCIICHUS
Pammonanbhple  umcna. OOBIKHOBEHHbIE M JE€CATHYHBIE ApoOHM, MPOLIEHTHI,
OeCKOHEeuHble  MepHoJMuecKue  apodbu.  Apudmernyeckue  omepauud  C
1.1  pauMoHaIbHBIMHM YHUCIIAMH, IIPEOOPA30BAHUS YUCIIOBBIX BbIpaXKeHUU. [IpumeHnenue
npoOell M NPOLIEHTOB JUIsl pelIeHUs] NPUKIAJHBIX 337a4 U3 PassInYHbIX OTpacieit
3HaHUH U PEaJbHOM KU3HU
JlelicTBUTENbHBIE  YMcha.  PanuoHanmpHBlE W HppalMOHAJIbHBIE  YHCIA.
1.2 Apudmerndeckue onepanuu ¢ JecTBUTENbHbIMU uuciaamu. [lpuGnmxénnble
BBIUMCIICHUS], [TPaBUJIa OKPYTJICHUS, IPUKUKA U OLIEHKA Pe3yJIbTaTa BEIYUCIICHUH
Crenenp ¢ mensiM mokaszareneMm. CranmaptHas ¢Gopma 3amucu JIeHCTBUTEIBHOTO
1.3 gucna. Mcnonp3oBaHue moaxoasmied (opMbl 3amucu ITEHCTBUTENBHBIX YUCEN IS
peleHusl MPaKTUYECKUX 33134 U IPEJCTaBICHUS JaHHBIX
14 Apudmernueckuili KOpeHb HaTypaibHOW cTeneHH. [leiicTBus ¢ apupMeTHUeCKUMHU
' KOPHSIMHU HAaTypaJbHOU CTENEHU
15 CuHyC, KOCMHYC W TAaHIEHC WYHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTAHT€HC YUCIIOBOI'O apryMeHTa
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 ToxnecTBa U TOXKJIECTBEHHbIE TPe0Opa30BaHUS
27 ITpeoOpa3oBanue TPUTOHOMETPUUECKHUX BBIpQXEHUH. OcHOBHBIE
' TPUTOHOMETpHUECKUE (POPMYJIbI
)3 VYpaBHeHue, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHne HepaBeHCTBAa. MeTon
HMHTEPBAJIOB
2.4  Pemenue Hensix U JpoOHO-pallMOHATIBHBIX YPaBHEHUN U HEPABEHCTB
2.5 Pemrenne nppanimoHanbHBIX YpaBHEHUH U HEPABEHCTB
2.6  PemeHue TpUroHOMETPUUECKUX YpaBHEHUN
27 [IpumeneHnue ypaBHEHHI 1 HEPABEHCTB K PELIEHUIO0 MaTEeMaTHUECKUX 3a/1ad U 3a]au
' U3 PA3JIMYHBIX 00JIaCTeH HAYKU U peaslbHON KU3HH
3 OyHKIMH U TpaduKu
31 Oynkius, cnocoObl 3amanus QyHkiuu. I'paduk ¢yHkumu. BzaumHO oOpaTHBIE
' GyHKIUH
10 OO6nacTh ompeeneHuss U MHOXECTBO 3HaueHUW Qynkuuu. Hynmu QyHkumm.
' ITpomesxyTKH 3HaKONOCTOAHCTBA. YETHBIC U HEUETHBIE (PYHKLIUU
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CrenenHast QyHKIUS ¢ HATYpaJIbHBIM U IIETbIM MOKa3zareneM. EE cBoiicTBa u rpaduxk.

33 N .
CaoiicTBa 1 rpaQ UK KOpHS 71-0Oi CTETIEHH
34 TpuroHnomeTpuyeckass OKpyKHOCTb, OMPEIEICHHE TPUTOHOMETPUYCCKUX (PYHKIIHIA
' YHCIIOBOTO apryMeHTa
4 Hauana marematrnueckoro anaimsa
41 [TocnenoBarenpbHOCTH, CHOCOOBI 3alaHus MOcCienoBareabHOCTeH. MOHOTOHHBIE
' HOCIIEI0BATEILHOCTH
ApudmeTrnueckas UM TeoMeTpUuecKas Mporpeccuu. beckoHeuHo yObIBaromias
4,  TCOMETpHYECKas MPOTPECCHs. Cymma OECKOHEYHO YOBIBAIOIIEH Te€OMETPUYCCKON
' nporpeccuu. Dopmyrna CIOXKHBIX MNPOLEHTOB. Vcmosb30BaHUE MPOTPECCUU IS
pelIeHus pealibHbIX 3aJ1a4 MPUKIIAIHOTO XapaKTepa
5 MHoXecTBa U JIOTUKA
MHoxecTBO, onepanuud Haj MHokecTBamH. Jluarpammbr Ditnepa — Benna.
5.1 [IpuMeHeHne TEOPETUKO-MHOXKECTBEHHOI'O arfapara JJis OIHUCAHUsl pPEeabHBIX
MIPOLIECCOB U ABJICHUH, MPU PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB
5.2 Ompenenenue, Teopema, CIeACTBUE, 10KA3aTEILCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yuca 1 BBIYUCICHUS
1.1 Harypanbnble u nensie uncna. [Ipu3Haku eIMMOCTH HEIbIX YHCell
1.2 Crenens ¢ pallioOHAIBHBIM MOKa3aTeraeM. CBONWCTBA CTEIICHU
1.3 Jlorapudm yncna. JlecaTHUHbIE U HATYypaTbHBIE JOTapU (MBI
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 [IpeoOpa3oBaHue BBIPAXKEHHUH, COACPIKALIMX JIOTApU(MBI
27 [TpeoOpazoBanme BeIpaXEHUN, COIEPKAIINX CTETIEHU C PAIMOHATIBHBIM
' mokasaresem
2.3 [IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [TokazaTenbHbIE ypaBHEHUSI U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUS U HEPABEHCTBA
6 Cucrembl JMHEHHBIX ypaBHeHHMH. PelleHne MNpUKIAIHBIX 3a/ady C [OMOIIbIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucTtemMbl ¥ COBOKYITHOCTH PallMOHAIBHBIX YPABHEHUH 1 HEPABEHCTB
)3 [IpuMeHeHue ypaBHEHHUW, CHUCTEM M HEPABEHCTB K PEIICHUI0 MATEeMAaTHYECKUX
' 3a/1a4 U 3a]1a4 U3 Pa3IUYHbIX 00JacTei HAyKH U peallbHOM JKU3HU
3 OyHKIMH U TpaduKu
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Oynkius. [lepuoanyeckue (yHkiuu. [TpomMeXyTkM MOHOTOHHOCTH (DYHKITHH.
3.1 Makcumymbl 1 MUHUMYMBbl (GyHKIUHM. HawmOosblliee W HavMEHbIIEe 3HAYEHUE
(GYHKIIUM Ha IPOMEKYTKE

3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
33 [TokazaTenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH
34 Hcnonp3oBanue rpadukoB GyHKIHMHA A5 pelieHus] ypaBHEHUN 1 JIMHEHHBIX CUCTEM

Hcnonb3oBanue rpadukoB (QYHKUMH 11 HUCCIENOBAaHUS  INPOLIECCOB U
3.5 3aBUCUMOCTEH, KOTOpbIE€ BO3HUKAIOT IIPU PELIEHUH 33/4ad U3 APYruX Y4eOHBIX
IIPEAMETOB U pEaIbHOMN JKU3HU

4 Havana marematnueckoro anaiansa
4.1 HenpepwiBable GhyHKIIMU. MeTo1 HHTEPBAJIOB JIJIsl PEIICHIS] HEPABEHCTB
4.2 [IpousBonnas ¢pynkiuu. ['eomerpuueckuii u GU3NYECKUN CMBICT MPOU3BOAHON
43 [Ipon3BonHbIe 37eMEHTApHBIX (PyHKUMNA. DOpMysbl HAXOXKIEHUS IPOU3BOIHOM
' CYMMBI, IPOU3BEJICHUS U YACTHOTO (YHKIIUIA
[IpumeHeHne NPOM3BOAHONW K HCCIENOBAHUIO (PYHKIHMI HAa MOHOTOHHOCTH H
4.4 sKkcTpeMyMbl. Haxoxnenrne HanOobIIEro 1 HauMEHbILEro 3Ha4eHus: QyHKIUU Ha
OTpE3KE
[IpuMeHeHne nporu3BOAHOM 1JIs1 HAXOXKACHHUS HAUTYYLIEro PEeIEHUs B IPUKIIAIHBIX
4.5 3alayax, A ONpeAeNieHUuss CKOPOCTH TMpoliecca, 3aJaHHOro (HOopMymnod win
rpadgukom
4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX
47 WuTerpan, ero reomeTpuieckuii u Gpu3nuecKuii CMbIC. Berurcnenne nuTerpaia mo
' dopmyne Herotona — JleiiGuuia
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NPoOBEPSEMOr0  OCHOBHOW 00pa30BaTe/ibHOI NMPOrpPaMMbI CpPeIHEro o001ero
TpeOoOBaHUS o0pa3oBaHus

Bnanenue MeronamMu J0Ka3aTeNbCTB, AITOPUTMaMHU pELIEHUS 3ajady;
yMeHue (GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpPEAEICHHUE,
aKCUOMa, TeopeMa, CIIEACTBUE, CBOICTBO, NpPHU3HAK, JOKA3aTelIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATh UX; YMEHUE (POpPMYIUpOBaATH
0o0paTHOE M IPOTUBOMNOJIOKHOE YTBEP)KIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCHOJIb30BATH METOJA MAaTEeMaTUYECKONH HWHIYKIHHU;
IIPOBOAMTH JIOKA3aTEJIbHbIE PpACCYKIACHUS MpU PpEUIeHUM 3ajad,
1 OLICHUBATh  JIOTMYECKYK IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
ONEpUPOBATH MOHATHSIMH: MHOKECTBO, IMOIMHOXECTBO, ONEpPAllMU Haj
MHOXECTBaMH; yMEHHUE HCIOJb30BaTh TEOPETUKO-MHOKECTBECHHBIH
anmnapar JJis ONMCaHUs PealbHbIX MPOLECCOB U SBJICHUI U NPU pEeLICHUH
3ajjay, B TOM 4YHCIIEé M3 JpPYruxX Yy4eOHBIX MPEeIMETOB; YyMEHHE
ONepupoOBaTh NOHATUIMU: Ipad, CBA3HBIN Tpad, 1epeBo, UK, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTh M OINHUCHIBATh Tpadbl pasIUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a1a4

YMeHue onepupoBaTh MOHATUSAMH: HAaTypallbHOE YHCIO, LIEJI0€ YHCIIO,
CTENEHb C LEIBIM [10Ka3aTeNIeEM, KOPEHb HATYpaJIbHOM CTENEHH, CTEIEHb
C palMOHANbHBIM  [IOKa3aTeleM, CTeNeHb C  JeHCTBUTEIbHBIM
nokasareiaeM, JorapuMm 4yuciaa, CHHYC, KOCHHYC U  TaHIEHC
IIPOM3BOJIBHOIO YHUCIA, OCTATOK IO MOJIYJ0, PalMOHAJIbHOE YHCIIO,
UppAllMOHATIBHOE  YHUCIIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
2 pallMOHAIbHBIX, JEHCTBUTENBHBIX YHCEI; YMEHHUE MHCIIOJIb30BaTh
MPU3HAKU JEIUMOCTH, HAUMEHBIIUN OOUIMI NeIuTeNh U HauMeHbIIIee
oOriee kpaTHOe, anroput™M EBKIIMIa MpH perieHuy 3ajad; 3HAaKOMCTBO €
pPa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAaMH  CYHCIIEHUS; YMEHHE
BBINOJIHATh BBIYMCIICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUU CO
CTeNeHs MU U JorapupmMamu, npeoOpa3zoBaHHs IPOOHO-pAlMOHATBHBIX

BLIpa)KeHHﬁ; YMCHHC OIICPHUPOBATH MNMOHATUAMH: TOCICAOBATCIIBHOCTD,
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apudMeTHIecKas MPOrpeccHsi, FeOMEeTpUUIECcKasi IPorpeccusi, 06CKOHEYHO
yObIBaromiasi  reoMeTpuYecKas  IpOTpeccusi; yMEHUE  3aJ]1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEeKYPPEHTHBIX (hopMyIT;
YMEHHUE OIEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMILIEKCHBIC YHCIIa, MOYJIb M apI'YyMEHT KOMILIEKCHOTO YHucia, hopma
3aMUCH KOMIUJIEKCHBIX Yucel (TeoMeTpudecKkas, TPUTOHOMETpUYecKas U
anreOpanveckas); yMeTh IPOHM3BOIAUTH apHU(PMETHUYECKUE IEHCTBHS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHl  HCIOJIH30BAHUA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUSIMHU: MaTpuua 2x2 u 3x3,

ONpeCaAC/IMTECIIb MATPHUILIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OTIPCACIINTECIIA

YMmenune OIICpHUPOBATH INOHATUAMHU: pPAOVOHAIIBHBIC, WPpalMOHAJILHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCEPABCHCTBA, HX CUCTEMBI; YMCHHC OIICPHUPOBATH
IHOHATHUAMU. TOXIACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHUC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/IfI U HCPABCHCTB, PAaBHOCUJIIBHOCTbH
ypaBHeHHﬁ, HEpaBCHCTB W CUCTECM, YMCHHC PpCUIATb YpPABHCHU,
HCPAaBCHCTBA M CHUCTCMbI C IIOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; pemaTtb
YpaBHCHU, HEPABCHCTBA W CHCTCMbBI C IIApaMCTPOM; IIPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IJId PCIICHUSA MATEMATUUYCCKHX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HU

VYMeHue onepupoBaTh MOHATUAMH: (QYHKUUS, UYETHOCTb (DYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (YHKIUH, MOHOTOHHOCTb
byHKLIMH, SKCTpeMyM (DyHKIMM, HauOoJbIllee M HaUMEHbIIee 3HaYeHUs
(GyHKIIMM Ha IPOMEXYTKE, HepepbIBHAs (PYHKIINS, aCUMITOTHI Tpaduka
GbyHKLUY, TIepBas U BTOpas NPOU3BOJHAs (DYHKIMH, T€OMETPUUECKUI U
¢u3nyecKkuil CMBICT TPOU3BOAHON, IepBOOOpa3Hasi, ONpeAeIEHHBIN
MHTETpajl; YMEHUE HAaXOAWTh ACHUMOTOTHI Tpaduka (YyHKIMU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMITO3UIIUHN (DYHKIMH, HAXOIUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GyHKIIMM; YMEHUE HaXOAWUTh MPOU3BOJHBIE AJIEMEHTApHBIX (DYHKIUH;
YMEHHUE HCIIOJIb30BaTh IPOU3BOJHYIO JJs HCCIENOBaHUS (YHKLHH,
HaXOJUTh HaWOOJBIINE W HAaUMEHBIINE 3HAYeHUs (QYHKIMI; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIOJb30BAHUEM amiapara MaTeMaTH4YeCKOro
aHaM3a; MPUMEHSTh NPOU3BOJAHYIO MJI HAXOXKICHHUS HaWIydIlero
pellieHns] B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-DKOHOMUYECKUX H

(bU3HYeCKUX 3aa4ax; HaXOJUTh TIOMAIH U 00bEMBI (PUTYP C TIOMOIIBIO
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HHTErpaia; MpuBOAUTh NPUMEPbl MATEMATHYCCKOI'O MOJACIMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMS, KOMOO3UIMS (GYHKIUH, JUHEHHas (YHKIUS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKLu, CTENeHHast byHKIu,
TPUTOHOMETpHUYECKHEe  (YHKIMH, OOpaTHbIE TPUTOHOMETPHYECKUE
¢GyHKUIMM, TOKaszaTenbHas H Jorapupmuueckas (yHKIUH; YMEHUE
CTpOUTHh TpaduKy HM3Yy4eHHBIX (DYHKIMH, BBINOIHATH MPE0oOpa30OBaHUS
5 rpaduKoB GYHKUUH, UCTIOIB30BATh IPaUKH IS U3yYCHUS MTPOIIECCOB U
3aBUCHMOCTEH, NIPU PEUICHUH 33/1a4 U3 JPYTUX YYEOHBIX IPEIMETOB M
3a71a4 U3 peaIbHOM JKM3HU; BBIPAXKaTh (POPMylIaMU 3aBUCUMOCTH MEXIY
BEJINYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduKu QyHKIMH IS pelIeHUs
YpaBHEHHIA, HEPaBEHCTB M 3aJa4y C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHO INIOCKOCTH MHOXECTBA PEIICHUH YpaBHEHHI, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3aJaud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, A0JIM M YacTH, Ha JIBUXKEHUE, padoTy, CTOUMOCTh TOBApPOB U
YCIIyT, HAJIOTH, 3aJ1a4d U3 00JIACTH YIPaBIICHUS JIUYHBIMH M CEMEHHBIMU
(¢uHaHCAMM); COCTABIATh BBIPAXKEHUS, YPAaBHEHMs, HEPaBEHCTBA U MX
CHUCTEMBI IO YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPELICHUE H
OLIEHUBATh MPaBIONONO00HOCTh pE3yJIbTaTOB; YMEHHE MOJAEIMPOBATH
peaNbHbIE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBJIATH BBIPAXKCHMS,
YpaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl II0 YCJIOBHUIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJEIHA C MCIONb30BAaHUEM aIllapara

anreOpbl, UHTEPIPETUPOBATh MOJyYSHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHSIMU: CpeiHee apumeTHieckoe, MearuaHa,
HauOoJIbIlIee ¥ HAUMEHbBIIIEe 3HAYCHHUS, pa3Max, TUCTIEPCHUs, CTAaHapPTHOE
OTKJIOHCHHE YHCIIOBOTO Habopa; yMEHHE M3BJIEKAaTh, HHTEPIIPETUPOBATH
uH(pOpMAaIIHIO, TPEJCTABICHHYIO B TAOMUIaX, HA JUarpaMmax, rpagukax,
OTpakarolllyt0 CBOMCTBA pEAIbHBIX MPOIECCOB U SIBIICHUI; TPEICTABIIATh
uH(pOpMAILIMI0O C TIOMOIIBIO Ta0NHMIl ¥ JAWarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JIaHHBIC, B TOM YHCJIE C NMPUMEHEHHEM TpaduuecKux
METOJIOB U JIEKTPOHHBIX CPEJCTB; TpaUIECKH UCCIEIOBATh COBMECTHBIE
HaONIOZICHUSI C TIOMOINBIO JHMarpaMM pacCeMBaHUs H JIMHEHHOMN

perpeccuun
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YMeHue omnepupoBaTh MOHSATHSMH: CIYYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIIYYaHOTO COOBITHS; YMCHHE BBIYUCIIATH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TpapUUECKUX METOJOB; MPUMEHSTH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOITHON
BeposATHOCTH, popMyiry bepHymin, komOuHAaTOpHBIC (DAKTHI 1 GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OINEPHUPOBATH
NOHATUSIMH: CIy4aiiHasi BeJIMYMHA, pPAaclpelesiecHHe BEpPOSITHOCTEH,
MaTEeMAaTHYECKOE OXHUJIAHWEe, JHUCIEPCHs M CTaHAApTHOE OTKIIOHCHHE
CIIy4allHOW  BEJNMYHMHBI, (YHKIUH paclpelesieHuss ¥ IJIOTHOCTH
8 PaBHOMEpPHOTO, TIOKA3aTEJIbHOTO W HOPMAJIBHOTO pacIpeesieHuil;
YMEHHE HCIIOJb30BaTh CBOWCTBA M3YYCHHBIX pACIPEICICHUN JUIs
pelIleHusT 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/bI BBIOOPOYHBIX HCCIICIOBAHUIN; yYMEHHE TNPUBOJIUTH IPUMEPHI
MIPOSIBIICHUST 3aKOHA OOJBINNX YHCEN B MPHUPOJIHBIX M OONICCTBEHHBIX
SIBJICHHSIX; YMEHHUE ONEPUPOBATh TOHATHIMH: COUCTAHUE, TICPECTAHOBKA,
YHCII0O COYCTAHMA, YUCIIO TEPEeCTaHOBOK; OWHOM HpIOTOHA; yMmeHHE
IPUMEHATh KOMOMHATOPHBIC (DaKThI U PACCYKICHHUS ISl PEIICHUS 3a]1a4;
OIICHUBATh  BEPOSTHOCTH  PEANBHBIX  COOBITHIA, COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH l'IOJ'IyLIeHHHﬁ pe3yibTart

YMeHue onepupoBaTh IOHATUSAMHU: TOYKa, IpsAMas, IUIOCKOCTD,
IPOCTPAaHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHHM yrodi,
JBYIPaHHBIA YroJl, TPEXIPaHHBIA YToJ, CKpEIIMBaIoLIMecs NpsMBIE,
NapajuIeIbHOCTh U MEPHEHAUKYISPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, Yrojl MEXKIY HPSIMOM M IJIOCKOCTBIO, YrOJ MEXAY
9 IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO0 MJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMHU, PACCTOSIHUE MEXAY IUIOCKOCTSIMH; YMEHHE HCII0JIb30BaTh IIPH
pellleHnn 3a7ady M3yuyeHHble (DaKThl U TEOPEMbl IUIAHUMETPHUH; YMEHHE
OLIGHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIETO MHpPa; CTPOUTH
MaTeMaTHYeCKUe MOJENIM C TOMOIIbI0 T€OMETPUUYECKHUX MOHITHH H
BEJIMYMH, PELIaTh CB3aHHbIC C HUMH MIPAKTHYECKHUE 3a1aun
YMeHue onepupoBaTh MOHATUAMU: IUIOWAAb GUTYphl, 00bEM (GUTypHI,
MHOTOTPaHHUK, MPaBHJIbHBIII MHOTOTPaHHUK, CEYEHHE MHOTOTPAHHHUKA,

KyO, mapajwienenunen, NpusMa, NUpamuaa, (urypa u IMOBEpXHOCTb

10
BpalieHus, MWIMHIP, KOHYyC, map, chepa, miomanb cepsl, IUIONab
MOBEPXHOCTU MHUPAMUJbI, MPU3MBI, KOHYCa, IMINHApa, 00bEM KyOa,
MIPSAMOYTOJIBHOT'O [apajuleNienunena, mupaMuibl, MIPU3MBI, LNUINHIPA,
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KOHyCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHUsI KOHyCa M LIWJIMHJpA,
NapajuleJibHble OCH WM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi cepsl, IIIMHApPA, KOHYCAa; YMEHHE CTPOUTh CEYCHHE
MHOT'OTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalIEHUs, UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE NMPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
dbopMyIUpoBaTh ONpeAeNeHUsI U3y4aeMbIX (PUTYp, BBIABUTATH TUIIOTE3bI
0 CBOMCTBax M MPHU3HAKaX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OmnpoBepraTh UX; YMEHUE MPOBOAMUTH Kiaccupukanuio ¢Guryp mo
pa3IMYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIE IOMOJHHUTEIbHbIC

IMOCTPOCHUA

YMeHHe onepupoBaTh IMOHSATHUSMHU: JBIJKEHHE B IPOCTPAHCTBE,
NapauIeIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, MOAO0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHUTEKTypE; HUCIIOJIB30BaTh I'€OMETPHUUCCKUE OTHOIICHHSI
MIPH PEIICHHH 33/1a4; HAaXOJUTh TEOMETPUICCKUE BETHUNHBI (JTHHA, YTOJI,
11 IOIab, 00BEM) IPU PEIICHUH 3a/1a4 U3 IPYTUX Y4EeOHBIX IPEIMETOB H
U3 pealbHOW JXKWU3HW; YMEHUE BBIYUCIATH T'€OMETPHUECKHAE BEITHUUHBI
(nmuHA, yTON, MJOWAAb, O00BEM, MJIOMIAAb MOBEPXHOCTH), WCHOIB3YS
W3YYCHHBIE (POPMYJIBI U METOJbI, B TOM YHCJIC: IUIONIAh TOBEPXHOCTH
MUpPaMUIbI, TPU3MBI, KOHYCa, HWIMHIPA, TUIOmaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO  TApAJIICIICNUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

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

VYMeHue onepupoBaTh NOHATUAMHU: NIPAMOYTOJIbHAS CUCTEMA KOOPAMHAT,
BEKTOP, KOOpAMHATBl TOYKH, KOOPAWHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpAa Ha YHWCIO, PA3JIoKEHHE BEKTopa Mo 0aswucy,
12 CKaJIIpHOE IIPOU3BEJCHHE, BEKTOPHOE IIPOM3BEACHUE, Yrold MEXIy
BEKTOPAMM; YMEHHUE HUCIIOIb30BaTh BEKTOPHBIM U KOOPAUHATHBIN METOA
JUISL pelIeHHs] TeOMETPUYECKMX 3aJad M 3aJad JAPYTUx y4eOHbIX

npeaMecToOB

VYMeHne BbIOWpATh TMOAXOMAIIMNA METOJ JUIS PEIICHUsS 3a]add;

IMNOHUMAHHUEC 3HAYUMOCTH MATCMATUKKU B H3YUYCHUU IIPUPOJHBIX U

13
O6HICCTBGHHBIX IMponeccoB u fIBHeHI/II)’I; YMCHHC paciio3HaBaTb
MMPOSABJICHUC 3dKOHOB MAaTCMATUKHU B HCKYCCTBC, YMCHHC INPUBOAUTH
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MpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCUMCKOMW M  MHUPOBOM

MaTEeMaTU4YeCKON HayKu
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IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsiemMblii 31eMeHT cOAepPKAHUSA
1 Hucna u BIYUCIICHUS
1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
12 Paunonaneubie uuciaa. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 Apudmernieckuil KOpeHb HATypaIbHOM cTeneHu. JledcTBUsS ¢ apuPMETHIECKUMU
' KOPHSIMH HaTypajIbHOU CTEIIEHU
L4 Crenenp ¢ uenbiM mokazareieM. CTENeHb C pPaLMOHAIBHBIM IOKa3aTEJIEM.
' CBoiicTBa creneHu
L5 CuHyC, KOCHHYC M TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCUHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHbie U HATypaIbHbIE JOrapu(MbI
JlelicTBuTenbHble uucia. ApudpMmeTuyeckue onepanuuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamy. [lpuOmkE€HHbBIE BBIYMCICHUS, NpaBUJIa OKPYIJIEHUS, NPUKHIKA U
OIIEHKA Pe3yJIbTaTa BbIYMUCICHHI
1.8 [IpeoOpa3oBanue BbIpaxkeHUI
1.9 KomrmiekcHeie uncna
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 [enbie u 1pOOHO-paIlHOHAIBHBIC YPABHEHUS
2.2 HppannoHanbHble ypaBHEHUS
23 Tpuronomerpruyeckue ypaBHEHUS
24 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS
2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPABEHCTBA
2.6 HppaunoHanbHble HEPABEHCTBA
2.7 [Toka3zaTenbHble U JOrapuPMHUUECKHE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 Cucremsl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPAaBEHCTBA M CHCTEMBI C TTapaMeTpamMu
2.11 Martpuiia cucTeMbl JIMHEWHBIX ypaBHEeHUH. OnpeaenuTesb MaTpHUIIbl

3 OyHKIMU U Tpaduku
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Oynkius, crocodsl 3axanus GyHkuuu. ['padpuk ¢yHkuuu. BzaumHO oOparHbIe

> ¢ynkuuu. Yétneie U Heu€THBIe QyHKIMU. [lepuoauueckue GyHKIUHN
OO6nacte ompeneneHus: U MHOXKECTBO 3HaueHW ¢yHkumu. Hymu QyHKmm.
39 [IpomMexxyTkH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (YHKIIHWH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMU Ha IPOMEXYTKE
13 CreneHHass (yHKUUS C HaTypaJbHBIM M IIeJIbIM IOKa3areneM. EE cBolicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOPHS 71-OW CTETICHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOHCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH
16 Toukm paspeiBa. AcumnrtoTsl rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmerndaeckas u reomeTprueckas nporpeccun. @opmyia CI0KHBIX MTPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 3l1eMEHTApHBIX (QYHKIUN
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (YHKUMHA Ha MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEro 3HaueHUs! GYHKLIUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHOX€eCTBa U JIOTUKA
5.1 MHoXecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jlornka
6 BeposiTHOCTB 1 CTaTHCTHKA
6.1 OmnucarenbHasi CTATUCTHKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 ['eomerpust
7.1 @durypsl Ha IIOCKOCTH
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena n moBepXHOCTH BpalIeHUS
7.5 Koopannats! 1 BEKTOPHI
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YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Anre6pa u Hayayia MaTemMatuueckoro ananuza. 10-11 kmaccel. Anumon 1A, u
1p. ba3oBslil u yriyOnaeHHbIN ypoBHH, M31aTenbCTBO

IIpocsemenne, 2020

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET
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