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MNOACHUTEJIBHASA 3AIIMCKA

VY4eOHbIii Kypc «Anrebpa W Hadala MaTeMaTHYECKOTO aHaJIN3a» SIBISICTCS
OJHUM W3 HauOoliee 3HAYMMBIX B TMpPOrpaMMe CpeaHEro oOIiero obOpa3oBaHMUS,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYrod CTOPOHBI, (hopMUpYET
JIOTHYECKOe W aOCTPaKTHOE MBIIIICHUE O0yJaIONUXCcs Ha YpPOBHE, HEOOXOIMMOM
JUTST OCBOCHUS MHGOPMATHUKH, OOIIECTBO3HAHNUS, UICTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOTro Kypca oOydaromuecs OBIIAJEBAIOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (opMyiupyeT cBoOU
JOCTHKEHHSI B MAaTEeMaTH4IeCcKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpsl M MaTEeMaTHYEeCKOro aHalli3a pa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, HMCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHoOro kypca «Ainrebpa M Hadaja MaTeMaTH4YE€CKOIO
aHaM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEPIIPETallud  TOJYYCHHBIX  PEUICHWH, 3HAKOMSTCA C  NpUMEpaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbIii Kypc 00anaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBId MaTepuaj, CHOoCOOCTBYIOIIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NESATENIbHOCTH, TpeOyIoleld MPOJOKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IIOJYYCHHBIH
pe3yInbTar.

B ocnoBe wmeroauku oOyueHus aireOpe M HadyajlaM MaTEMaTHYECKOTO
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYeHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHallM3a» BBIICTIEHBI CICAYIONINE COJAEpKATEIIbHO-METOANYecKne TuHUH: «Yucna
U BBIYUCIICHU», «DyHKIINU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Hauama
MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE



COJIEPKaTEIbHO-METOINYCCKUE JUHUU H3YYalOTCsl Ha MPOTSDKEHUHM JABYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
Jpyr Ipyra U MOCTETEHHO HACHIIIAsACh HOBBIMH T€MaMU U pa3nenaMu. J[aHHBIHI
y4eOHBI KypC SBISIETCA HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
coJlep)KaHMEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEeMaTHYECKUM ammapaTroM, y HUX MOCJe0BaTeIbHO (HopMUpyeTcs U
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYECKyI0 MOJIeJb peajbHOM
CUTyalluH, IPUMEHSATh 3HAHUS, MOJIYYEHHbIE IPU U3YYEHUU y4yeOHOro Kypca, JUis
peIIeHUsI CAaMOCTOSITETFHO CHOPMYIUPOBAHHON MAaTeMaTUYECKON 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero oo0iiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHHUE JeNaThb NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpaXEHHS, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBA HaTypaibHBIX, IIEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My creuu(puyecKkue 3aJaud M ONepaluu: JeJeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICYCHUE KOPHS HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMILJICKCHBIX YHCEIL.
bnarogapss mocinenoBaTenbHOMY paCIIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSMH MX NMPUMEHEHHS Ul PELICHUS Pa3iMuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3AIHSI.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pe3ynbTaTe OOydYaroulMecss OBJAJCBAIOT PA3JIMYHBIMU METOJAMH  PEIICHUS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNIbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepKaimmx mnapameTpol. [lodydeHHbIE yMEHHS IIHMPOKO HCHOJB3YIOTCS MpH
UCCJEeNOBAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUH MPUKIIATHBIX



3a]a4 ¥ 337a4 Ha HAXOXKICHHE HAWOOJBIINX M HAUMEHBIINX 3HAYCHUN (QYHKIUU.
Jannast copep:karenbHas TMHUS BKIIOYaeT B ceOs Takke (OpMUPOBaHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmynam, mpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppAIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKKE BBIPAXKEHUIA,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QOopMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCcKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauMKOB, UCIOJIb30BAaHUE (PYHKUMU 7S peleHus 3aad U3 APYIHX y4eOHBIX
IIPEAMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMATHYECKUM aHAIU30M,
TaK W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oosnbllloe BHMUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJaMu 3aBUCUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeITbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJISIOIIMX BbIPAXAaThb 3aBUCUMOCTH MEXKIy BEIUYMHAMU B
paznu4Hoil dopme: aHaTUTHYECKOW, Tpaduueckor u cioBecHOW. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHUA.

CopnepxarenpHas nuHuA «Hauvana MareMaTHyecKoro aHaliu3ay IO3BOJISIET
CYILECTBEHHO PAaCIIMPHUTh KPYTI KaK MaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TmpoueccoB. JlaHHas coaepkareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMUYECKUX, 3aa4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTUYECKOTO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (OPMAbHO-JIOTHYECKOTO |
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



BBIIAIOIIMXCSL PE3yNibTaTaxX, MOJMYYCHHBIX B XOJI€ Pa3BUTHs MaTEeMaTHKH Kak
HAyKH, U 00 UX aBTOpax.

CopepxarenbHO-MeTOAMYECKask TUHUSA «MHOKECTBa U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4eCKOoW JOTUkH. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpe[iaraloT Hambosiee YHUBEPCAIbHBIA SI3BIK, OOBEIUHSIONINI BCE pa3/esbl
MaTeMaTUKd M €€ TMPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTeMaTUKH U HCIOJIb30BaTh €T0 JJIs BBIPAXKEHHSI CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT TpU3HAThH
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OIpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEeMaTHUYECKON JIOTMKM CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBILIUICHHUS
0Oy4Jaronmxcs, N03BOJIIET UM CTPOUTH CBOM PACCYKJIEHHUS Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO0 MOJEIUPOBAHUS, KOTOPHIE MPU3BaHbI
cioco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB TIOCTPOCHHUS MOJEJEH peasbHBIX
CUTYyalluii, MCCIEAOBAHMS 3TUX MOJENEH C IMOMOUIbIO ammapara ajiredpbl U
MaTE€MaTUYECKOr0 aHaliM3a, WHTEPHpPETAlMH MOJYyYEHHBIX pe3yibTaToB. Takue
3aJlaHUs BIUIETEHBI B KOK/IBIN U3 Pa3fIesioB MPOTPaMMBbI, IIOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HAOJIOAATEeIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCHl,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JlestenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3aj1a4
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa u Hadyana
MaTEMaTUYECKOrO aHaJTU3a».

Ha wu3yuenune yueOHOro kypca «AnreOpa M Hayajla MaTeMaTHYE€CKOTO
aHanuza» otBoauTcs B 11 kiacce — 132 yaca (4 daca B Hefienio).



COAEPXAHUE OBYUYEHUA
11 KIIACC

Yuciia 1 BbIYMCICHUS

Harypansubie u nenble yncna. [[pumeHeHne NpU3HAKOB JIEMMOCTH LIEJIbIX
qyuces, HauOoJpmuik oOuuid nenutens (manee — HOJl) m HamMeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moayto, anropurma EBkinuaa s penieHus
3a/1a4y B LEJbIX YHCIIAX.

KoMmmnekcHble uucia. AnreOpanueckass W TPUTOHOMETpUYECKass (POpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTudyeckue Omnepaluud ¢ KOMIUIEKCHBIMU
yucaamMu. M300paxkeHHe KOMIUIEKCHBIX YHCEN Ha KOOPAUHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHn uM3 KOMIUIEKCHOTO uuciua. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs PEIICHHS (PU3NYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHNs U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPAaBHEHHH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IBI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOZIbl PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUYECKUX YPABHEHH.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMeTPaMHU.

[IpumeHeHne  ypaBHEHMM, CUCTEM WM  HEPABEHCTB K  PEILICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JacTel HayKu WU peaibHON
YKU3HU, UHTEPIPETALMS MOTYyYEHHBIX PE3YIbTaTOB.

DyHKIUHN U TPAPUKHU

I'padux xommosumuu ¢Gyuknuii. ['eomerpudeckue 00pa3bl ypaBHEHUU W
HEpaBEHCTB Ha KOOPJIAWHATHOM TUIOCKOCTH.

Tpuronomerpruyeckue PyHKIIUU, KX CBOMCTBA U IPAPUKHU.

['padrueckre mMeTonbl pellleHUs YpaBHEHHW M HepaBeHCTB. | 'paduueckue
METO/IbI PELICHH 3a1a4 C IapaMETPAMH.

Hcnonp3oBanue rpadukoB (yHKUMNA i HCCIENOBAHUS TIPOIECCOB U
3aBHCHUMOCTEH, KOTOpPbhIE€ BO3HUKAIOT MPH PEIICHWU 3a7ad U3 JAPYTruX y4eOHBIX
MPEAMETOB U PEATILHOMN KU3HMU.



Hauana MaTreMaTH4eCcKOro aHaJu3a

[TpumeHeHre MPOM3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxkaenue  HauOonbIIEro W HAMMEHBUIETO0  3HAYEHUH
HEMpepbIBHON (QYHKIIMU HA OTPE3KE.

[IpuMeHeHnE NPOU3BOAHOM I HAXOXKICHUS HAWIY4dlIEero pPEIICHUS B
NPUKIIAHBIX 3a/1a4dax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS IpoLecca,
3aJIaHHOTO (HOPMYJION MK TpauKoM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. I[lepBooOpa3Hbie
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxIeHUs TepBOOOPa3HbIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruucnenue
onpenenéHHoro uaTerpana no gopmyne Hetotona-Jleionuna.

[IpumeHeHnue uHTErpana s HaXOXACHUS IUIONIAJEed IJIOCKUX (QUryp u
00BEMOB F€OMETPUUECKUX TEI.

[Tpumepsl pemenuit auddepeHManbHbIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE PEAIbHBIX IMPOLECCOB C NOMOLIBI Au(depeHIrnaIbHbIX
YPaBHECHUM.



INNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA
«™AJITEBPA MU HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»
(YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBIIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4YJIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TPpaXKJaHCKOro oOmiecTBa (BBIOOPHI, OMNPOCHl W JIPYroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHMS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIIOYAs OSCTETHUKY MaTEeMaTHUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0e30MacHOro 00pas3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESTEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHUS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTH M  CIOCOOHOCTh K  MAaTeMaTHYeCKOMYy  OOpa30BaHHIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYphl, IIOHUMAaHHE BIUSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karollel cpenpl, IJIAaHUPOBAHUE IIOCTYNIKOB M OIICHKH HX BO3MOXKHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeloBEUeCKOW IesATEeNbHOCTH, JTaroB eé
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBIIATh M XapaKTePHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KilacCU(UKaIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHMSI, KpUTEPUU MTPOBOAMMOTO aHAIIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh M NPEOOpPa3OBBIBATh  CYXKJICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBIIAITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIIOUCHHH 110 aHATIOTHH;

POBOJAUTH CAMOCTOSATEIBHO JTI0KA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, PUBOIUTE IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

BBIOMpaTh Ccrmoco0 penieHus ydeOHOW 3amayd  (CpaBHMBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



Bba3oBble ucciaenoBaTe/ibCKue 1eCTBHSA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEYHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IIpoIlecca, a TakKKe BbIIBUTATh
IPEOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBISIBJISITH JeUIUTHl HHPOPMAIIH, JAaHHBIX, HEOOXOAMMBIX IS OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJU3HPOBATH,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIUYHBIX BUIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYpPUpPOBaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMyHbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLIEHUBATh Ha/IEKHOCTD uHbopMaIuu 1o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYITHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTAaX, J1aBaTh IMOACHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COIMOCTABISATh CBOU CYXKIEHUA C CYXICHHUSIMHU APYTMX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(dbopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3ajad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranuzanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpollecca M pe3yibTaTa perieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHATH MPUYUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl mMpW pelmeHuu Y4YeOHBIX 3a7ad, NPUHUMATh II€JIb COBMECTHOMU
NeSATEeILHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacrpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX ¢opmax paboThl (0OCykaeHUS, OOMEH MHEHHUI,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.



NNPEAMETHBIE PE3YJIBTATBI

K xonmy oOywyenuss B 11 kiacce oOydyaromuics TOJYYUT CIEIYIOLIUE
MpEeIMETHbIE PE3yJIbTaThl MO OTACJIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Hadyajla MaTEMAaTUYECKOIO aHAJIU3a»:

Yucia ¥ BIYMCICHUSA:

CBOOOJTHO OMEpUPOBATh TMOHATUSAMH: HATypaJlbHOE M 1EJI0€ YHCIIO,
MHOKECTBA HATypaJbHbIX U LEJIBIX YUCEN, UCIOJIb30BaTh MPU3HAKU JEIUMOCTU
uenbix yucen, HOJl u HOK HaTypasibHBIX 4Mcen sl pelieHus 3a1a4, IPUMEHSTh
anroput™ EBknuna;

CBOOOJHO ONEpPUPOBATH IMOHSATUEM OCTATKa IO MOJYJIO, 3alHChIBAThH
HaTypaJIbHBIE YHCJIA B PA3JIMYHBIX [TO3UIIMOHHBIX CUCTEMAX CUUCIICHMUS;

CBOOO/IHO ONEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCIO UM MHOECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE YMCa B alreOpanyeckod u
TPUTOHOMETPUUECKONU (POpMeE, BBIMOJIHATH ApUPMETUUECKUE ONEpalii ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

cBOOOIHO ONEpUPOBATh MOHATUSMU: HPPALMOHANbHbBIE, MOKAa3aTEJIbHbIE U
jJorapu(MUYECKHE€ HEpPaBEHCTBA, HAXOAUTh MX PpEIIEHUS C TMOMOUIBIO
PAaBHOCHJIBHBIX IIEPEXO/IOB;

OCYILECTBISATh OTOOp KOpPHEW TMpH pEUIeHMH TPUTOHOMETPHUYECKOIO
YPaBHEHUS;

CBOOOIHO OINEpUPOBaTh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXxoaumble  (OPMYJIBl  JJII  pPELICHHWS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOIHO ONEPHUPOBATh MOHATHIMH: CUCTEMAa U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPAMOHATIbHBIX, MOKA3aTENbHBIX U
JorapuMUYECKUX YPaBHEHHUI U HEPABEHCTB;

pemarb palOHAJIbHbIE, VppalMoOHaIbHBIE, MOKa3aTEJIbHBIE,
jgorapu(pMuyUecKue U TPUTOHOMETPUYECKHE YpaBHEHUS M  HEPaBEHCTBA,
CoZleprKalliie MOIYJIM U IIapaMeTphl;

NPUMEHSATH TpaduuecKre MEeTOAbI JJI PElIeHHUs] YpaBHEHUN U HEPaBEHCTB, a
TaKXe 3aJ1a4d ¢ IapaMeTpaMy;

MOJICJIMPOBATh pealibHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIPDAXKEHNUs, YPAaBHEHMS, HEPABEHCTBA M MX CHCTEMBI MO YCJIOBHIO 3aJayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENIM C HCIIOJIb30BAHUEM armmapara anreOpsl,
MHTEPIIPETUPOBATH MMOJTYUYECHHBIN pe3yJIbTar.



DOyHKUMU ¥ rpaGuKH:

CTpOUTHh TpaduKh KOMMIO3UIMU (YHKIHI C TOMOIIBI0 3JIEMEHTapHOTO
UCCJIEIOBAHMSI U CBOMCTB KOMITO3ULIUHU JABYX (DYHKIIHIA;

CTPOUTb TEOMETPUYECKHE 00pa3bl YypaBHEHMH U  HEPaBEHCTB Ha
KOOPJMHATHOM IUIOCKOCTH;

CBOOOZIHO OMEpPHpPOBaTh TMOHATUSAMHU: TpPadUKH TPUTOHOMETPHUUECKHX
byHKIINN;

OPUMEHATh (QYHKIUM Ui MOJCIHUPOBAHMS U HCCIENOBAHUS PEaJIbHBIX
IIPOLIECCOB.

Havasa maTeMaTH4eCKOro aHaJIm3a:

UCITI0JI30BaTh MPOU3BOIHYIO JIJISl HCCIIEOBAaHUS (PYHKIIMA HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HaXOAUTh HauOoJbllIee U HAaMMEHbIIee 3HaU€HUsI (PYHKIIMM HENPEPHIBHON Ha
OTPE3KE;

WCIIOJB30BaTh NPOWU3BOAHYIO JUI HAXOXKACHUS HAWJIY4dIlEero pPEUICHUs B
NPUKIAIHBIX, B TOM 4YHCJIE COLUMAJIBbHO-DKOHOMMYECKHX, 3ajadax, I
ONpEENICHUs] CKOPOCTH W YCKOPEHHs MpoLecca, 3aJaHHOro (popMysiol wiu
rpadukom;

cBOOOIHO ONEpUpOBaTh MOHATUSMHU: IE€PBOOOpa3Has, OIpeneaEHHbIN
WHTErpajl, HAXOAWTh IEpPBOOOPA3HbIE AIEMEHTAPHBIX (PYHKIMHA UM BBIYUCIATH
uHTerpai no gopmyne Hetotona-Jlelonuna;

HaXOAMTh IJIOLIAAH IIIOCKUX (GUTYp U 0OBEMBI TENT C TOMOIIbIO HHTETpaa;

UMETh MPEACTABICHUE O MATEMaTUYECKOM MOJEIMPOBAHUU HA IpPUMEPE
coctaByieHust U PepeHITNAIbHBIX YPaBHEHUN;

pelmarbs NPUKIAIHbIE 3aJa4d, B TOM YHUCJIE COLUHAIBHO-DKOHOMUYECKOTO W
(bu3nYecKoro xapakrepa, CpeJICTBaMi MaTeMaTHUYECKOTO aHaJIK3a.






TEMATHYECKOE IINTAHUPOBAHUE
AJI'EBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIN3A 11 KJIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/m MPOrpaMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchbl
1 I/ICCJ'IG,Z[OBaHI:Ie (GYHKIHH C ITOMOIIIBEO 99 1 3
MIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1 1
3 I'paduxu TpUrOHOMETPHUECKUX (HYHKIIHH. 14 1 5
Tpuronomerpuieckrue HepaBeHCTBA
4 HppanuoHaibHbie, TOKa3aTeIbHBIC U 24 1 3
JorapupMHUUECKUE HEPABCHCTBA
KommiekcHbie uncna 10 1
HarypanbHble u nensie ynucna 10 1
CucreMsl paliioHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 12 1 1
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 16 1 1
9 [ToBTOpeHnue, 06001IeHNE, CUCTEMaTH3AIUS 12 1
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 132 9 13
















HOYPOYHOE IINTAHUPOBAHUE
AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A 11 KJIIACC

Ne i/

Tema ypoka

KoanyecTBo 4acos

KoHnTpoJubHbIe

Bcero
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[TpuMeHeHrEe TIPOU3BOTHOM K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb U SKCTPEMYMBI

[IpumeHeHne mpOU3BOTHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne npou3BOIHON K
UCCIIeI0BaHMIO (PYHKIMI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

01.09

02.09

03.09

[IprMeHeHne npon3BOIHOM K
MCCIIeI0BaHMIO (QYHKIIMI Ha
MOHOTOHHOCTB ¥ JKCTPEMYMBI

04.09

[IprMeHeHne npon3BOIHOM K
MCCIIeI0BaHMIO (QYHKIIMI Ha
MOHOTOHHOCTB ¥ JKCTPEMYMBI

IIpuMeHeHne MpoU3BOIHON K
UCCIIeIOBaHHIO (PYHKIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI
Haxoxnenne HanOobIIero u
HAauMEHBIIIETO 3HAUEHUS HENPEPBIBHOMN
(GyHKLIUHU Ha OTpe3Ke

C.p.

08.09

09.09

10.09




Haxoxnenue HanbdonpLero u
HAUMEHBIIIETO 3HAYCHUS HEIPEPBIBHOM
(GYHKITMH Ha OTPE3Ke

11.09

Haxoxnenue HanuOoJIbIIETO U
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
(GyHKIMHU HAa OTpe3Ke

15.09

10

11

12

Haxoxnenne HanOobIIero u
HaVMEHBIIIETO 3HAYEHUS HENIPEPHIBHON
(GyHKINU HAa OTpe3Ke

Haxosxnenune HanOombIIero u
HaMMEHBIIETO 3HAUYCHUS HEITPEPHIBHOM
(GYHKIIMH Ha OTpE3Ke

Haxoxxaenne HanbombIiero u
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
GyHKIINM Ha OTpe3Ke

C.p.

16.09

17.09

18.09

13

IIpumenenre npou3BOIHON IS
HAXOJXJICHUS HAWJIYUIIEro PEIICHUS B
MPUKIIATHBIX 3a/1a4ax

22.09

14

15

16

[Ipumenenre npou3BOIHON IS
HAXOX/ICHUS HAWJTYUIIIErO PEIICHUS B
MPUKJIATHBIX 3a/1a4ax

IIprMmeHeHne nporu3BOIHOMN ISt
ONPENEIIEHUS CKOPOCTU U YCKOPEHUS
mporiecca, 3a1aHHOT0 POPMYIION HITH
rpaduxom

[Ipumenenre npou3BOIHOM IS
ONPEAEIIEHUS CKOPOCTH U YCKOPEHUS
mpoliecca, 3alaHHoro GopMysIon WiIH

23.09

24.09

25.09




rpadpukom

17 Kommo3zurust ¢hyHKImii 29.09

18 Komnosunus ¢pyHkuumit 30.09

19 Komnosunus ¢pyHkuumit 01.10

20 FCOMeTqueCIfHe o0Opa3bl ypaBHEHUH Ha 02.10
KOOPJIMHATHOM MJI0CKOCTH

91 FeOMeTpH%CIfHe 00pa3bl ypaBHEHUI Ha 06.10
KOOPJAWHATHOM MIIOCKOCTH

99 KonTpoasHnas pabora: "UcciaenoBanue 07.10
(yHKIHMI ¢ TOMOLILIO POU3BOAHOM "

93 ITepBooOpazHasi, OCHOBHOE CBOMCTBO 08.10
epBOOOpa3HBIX

24 [lepBooOpa3HbIe AIeMEHTAPHBIX (PYHKITHIA. 09.10
[IpaBuna HaxoXIEHHS TEPBOOOPA3HBIX

o5 [TepBooOpazHbie rIeMEHTAPHBIX (QYHKIMH. 13.10
[TpaBuia HaX0XKJIEHHS IEPBOOOPA3HBIX

%6 WHurerpai. I'eoMeTpru4eCKuil CMBICI 14.10
UHTErpaia

97 Brruucnenue onpenenéHHoro HHTerpana 15.10
1o popmyne Herotona-JleliOHuma

98 Brruncnenue onpeaenéHHOro HHTErpaia 16.10
o popmyne Herotona-Jleli6Huma

29 HpHMeHei{He WHTETpaja Ui HaX O’KICHUS 20.10
IUIOINAAEH TIOCKUX QUTYp

30 HpI/IjVIeHeHI/Ie WHTETpaja Ui HaX O3KICHUS Cp. 2110
00BEMOB reOMETPUYECKHUX TeI

31 [Tpumeps! pemenunit uddepeHaITbHbIX 22.10




YpaBHEHHI

[Tpumepsl pemennii nuddepeHIuaTbHbIX

32 . 23.10
ypaBHEHUU
Marematuueckoe MOJEeIUPOBAHHE

33 PEATbHBIX MPOIIECCOB C TTOMOIIBIO 05.11
nuddepeHIaTbHBIX YPaBHEHUH
Kountpoasnas padora: "IlepBoodpa3nas

34 pOJLEALP pBoooP 06.11
U HHTerpaJ
TpuroHomeTpudecKue KIIMH, UX

35 pHI P Py 10.11
CBOWCTBA U TpapuKu
Tpuronomerpuueckue GyHKIINH, UX

36 - P Qymiiu, 11.11
CBOIiCcTBa U rpaduKu
TpuroHomeTpudyecKue KIIMH, UX

37 pHI P (ymxn 12.11
CBOWCTBA U TpapuKu
TpuroHomeTpudecKue KIIMH, UX

38 pHI P Py 13.11
CBOICcTBa U rpadUKu
Tpuronomerpuueckue GyHKIHH, UX

39 v P Py C.p. 17.11
CBOICTBa U TpaduKH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

40 ypaBHEHUH C TTIOMOIIBIO 18.11
TPUTOHOMETPHYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

41 YPaBHEHUH C IOMOIIBIO 19.11
TPUTOHOMETPUIECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

42 YpaBHEHUH C TOMOIIBIO 20.11
TPUTOHOMETPUIECKON OKPYKHOCTH

43 OT60p KOpHEH TPUTOHOMETPHUIECKHUX C.p. 24.11




YPaBHEHUH C IIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

Pewienne TpuroHOMeTpU4YECKUX

44 25.11
HEPABEHCTB
Pemenne TpUroHOMeTpHUYECKUX

45 26.11
HEPaBEHCTB
Pewienne TpuroHOMeTpUYECKUX

46 27.11
HEPaBEHCTB
Pemienne TpuroHOMeTprU4YECKUX

47 01.12
HEPABEHCTB
KonTpoasnas padora: "I'padpuxu

48 TPUTOHOMETPHUYECKUX (PyHKIIHIA. 02.12
Tpuronomerpuyeckue HepaBeHcTBa"
OcCHOBHBIE METO/IbI PELLICHUS

49 04.12
MOKa3aTeJIbHbIX HEPABEHCTB
OcHOBHBIE METOIbI PELLICHUS

50 08.12
MOKa3aTeIbHbIX HEPABEHCTB
OcHOBHBIE METO/BI PELLICHUS

51 09.12
MIOKAa3aTeIbHBIX HEPABEHCTB
OcCHOBHBIE METOIbI PELLIEHUS

52 C.p. 10.12
MIOKAa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METOIbI PELLICHUS 1112
J0rapu(pMHUECKUX HEPABEHCTB '

54 OcHOBHBIE METO/BI PELLIEHUS e
JorapupMHUUECKUX HEPABEHCTB '

55 OcHOBHBIE METO/IbI PELIEHUS 16.12
JorapupMHUECKUX HEPABEHCTB '

56 OCHOBHBIEC METO/IBI PEIICHUS C.p. 17.12




norapupMHUECKUX HEPABEHCTB

OcCHOBHBIE MCTOABI pCIICHUA

57 18.12
UppaIMOHAIbHBIX HEPABEHCTB
OCHOBHBIE METOIBI PEIICHUS

58 AR P 22.12
UPPAIMOHATILHBIX HEPABEHCTB
OCHOBHBIE METOIIBI PEILIEHUS

59 AP 23.12
UppaIMOHAIbHBIX HEPABEHCTB
OCHOBHBIE METOJIBI PEIICHUS

60 AP P C.p. 24.12
UppaIMOHAILHBIX HEPABEHCTB
I'paduueckre METOABI PELIEHUS

61 pad AAbl peten 25.12
UppaIMOHAILHBIX YPaBHCHUN
I'paduueckue MeTo1bl pelieHus

62 pag AAbl peten 29.12
UppaIMOHAIBHBIX YPaBHCHHUM
I'paduueckre METOABI PELIEHUS

63 pad At pett 30.12
1oKa3aTeabHbIX YPaBHCHHM
I'padhuyeckre METObI PELICHUS

64 pad AP P 12.01
NoKa3aTeIbHBIX HEPABEHCTB
I'paduueckue MeTo 1Bl pelIEHUS

65 pag AIbl pettieHr 13.01
norapu(MUUECKUX YpaBHEHUN
I'pacdhuyeckre METObI PELICHUS

66 pad AP P 14.01
JOTapu(PMHUUECKUX HEPABEHCTB
I'pacduyeckre MeTObI PELICHUS

67 pad AP 15.01
JOTapu(PpMHUUECKUX HEPABEHCTB
['padrueckre METOIBI PEIICHUS

68 MOKa3aTeIbHBIX U JIOTApU(YMUICCKUX 19.01
ypaBHEHUU
I'paduueckre METOIBI PELICHUS

69 pad AP 20.01

MOKa3aTeNbHBIX U JOrapu(OMUUYECKUX




YpaBHEHHI

70

71

72

['padmyeckue METOABI peLIeHHs
MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
HEPaBEHCTB

['padmyeckue METOABI peLIeHHs
MOKa3aTeNbHBIX U JOrapuOMUUECKUX
HEPABEHCTB

KonTpoasnas padora:
"HppanuoHajbHble, IOKAa3aTeJIbHbIE U
Jorapumuyeckue HepaBeHcTBA'"

21.01

22.01

26.01

73

KommnekcHeie uncna. AnreOpanueckas u
TpUTrOHOMETpHYecKasi (HOpMBI 3arcu
KOMIUIEKCHOTO YuCIIa

27.01

74

75

76

KommnekcHeie uncna. AnreOpanueckas u
TpUTrOHOMETpHYecKasi GOpMBI 3arcu
KOMIUTIEKCHOTO YHCIIa

Apudmerndeckre onepanum ¢
KOMIUIEKCHBIMU YHCIIaMU
ApudmeTrnueckue onepauu c
KOMIUIEKCHBIMU YHCIIaMU

28.01

29.01

02.02

77

78

79

N3o0paxeHue KOMIIJIEKCHBIX YHUCET Ha
KOOPAMHATHOM IIOCKOCTH

N306paskeHne KOMIUIEKCHBIX YHCE Ha
KOOpPJMHATHOM IIOCKOCTH

®opmyna Myaspa. KopHu N-oii ctenenu u3
KOMIUIEKCHOTO YHCIIa

C.p.

03.02

04.03

05.02

80

®opmyna Myaspa. KopHu N-oii ctenenu u3
KOMILJIEKCHOT'O YHCIIa

09.02




HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCJI IJI

81 perieHus: GU3NIECKUX ¥ TE€OMETPUUSCKHUX 10.02
3aJa4
KonTpoanHas patdora: "KoMmiekcHble

82 P P 11.02
gucaa"

83 HarypanbHble U 11e51ble Yrciia 12.02

84 Harypasibnblie u nienbie yucia 16.02
[IpuMeHeHre NIPU3HAKOB AEIUMOCTH

85 P P A 17.02
LENBIX YHCEN
[IpuMeHeHre NIPU3HAKOB AEIUMOCTH

86 P P A 18.02
LENBIX YACET
ITpuMeHeHne IPU3HAKOB IEITMMOCTH

87 P p 19.02
uensix yucesn: HOJl u HOK
[IpuMeHeHre NIPU3HAKOB AEIUMOCTH

88 P P ¢ C.p. 24.02
uensix yucesn: HOJl u HOK
[IpuMeHeHNe TPU3HAKOB IEIUMOCTH

89 P P A 25.02
HENBIX YUCEI: OCTATKH M0 MOAYITIO
IIpuMeHeHNe IPU3HAKOB TEJTMMOCTH

90 P P A 26.02
IEJTBIX YUCEII: OCTATKH IT0 MOIYITIO
[TpumeHeHre MPU3HAKOB AETUMOCTH

91 LEJIbIX YHCEI: arOpuT™ EBKInaa st 02.03
pENIeHUS 3a/1a4 B IEJIBIX YHCIaxX
KonTpoannas patdora: "Teopus meanix

92 P P it 03.03
quce
Cucrema ¥ COBOKYITHOCTb YPaBHEHMI.

93 PaBHOCHIIBHBIE CHCTEMBI Y CHCTEMBI- 04.03
CIIEICTBUS

94 Cucrema M COBOKYITHOCTh YPaBHEHUIA. 05.03




PaBHOCHUIIBHEIC CHCTEMBI M CICTEMEI-
CJIICACTBUA

95

96

97

OcCHOBHBIC MCTOJbI pCIICHUA CUCTCM U

COBOKYITHOCTEHN PallMOHAIIbHBIX YPABHEHHUI

OCHOBHBIE METOJIbI PEILICHUSI CUCTEM U
COBOKYITHOCTEW MppalliOHATBHBIX
ypaBHEHU M

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH MOKAa3aTelbHbIX
YpaBHEHUN

10.03

11.03

12.03

98

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
YpaBHEHUU

16.03

99

100

101

102

OcHOBHBIE MCTOABI pCICHUA CUCTCM U
COBOKYITHOCTEH JIoTapu(hMUIECKUX
ypaBHEHUU

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEH JOorapu(PMUUECKUX
ypaBHEHUH

[TpuMeHeHnEe CUCTEM K PELICHUIO
MaTeMaTHUYeCKUX 3aJa4 1 3a/1a4 U3
pa3InYHbIX 001acTe HAYKH U peaslbHOM
KHU3HHU, UHTEPIPETaLUs MOTYy4eHHBIX
pe3yabTaToB

[IpumeHeHne cuCTEM K PELIEHUIO
MaTeMaTHUYECKUX 3a]a4 1 3a/1a4 U3
pa3IUYHBIX 001aCTe HAYKH U peaslbHOM
KHU3HH, UHTEPIPETaLs OTYyIeHHBIX

C.p.

17.03

18.03

19.03

30.03




pe3yJIbTaToB

[IpriMeHeHre HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3ajJ1a4y U3

103 pa3nuyHbIX 001acTeil HAyKH U pealbHOM 31.03
KU3HHU, HHTEPIPETALHS TTOTYIEHHBIX
pe3yabTaToOB
KonTposabHnas padora: "Cucrembl

AlMOHAJBbHBIX, HPPAIMOHAJIBHBIX

104 pail > HPPAlt 01.04
M0KAa3aTeJbHBIX H JIOTApU(PMHUYECKUX
ypaBHeHuii"

105 PannonanpHble ypaBHEHUS ¢ TapaMeTpaMu 02.04
PannonansHbIE HEPABEHCTBA C

106 8 P 06.04
napameTpamu

107 PanyonaneHbIE CUCTEMBI € ITapaMETPAMU 07.04
HppannoHainbHble ypaBHEHUS,

108 Ppatt P 08.04
HEpaBEHCTBA C MapaMeTpaMu
HppauroHaibHbIE CUCTEMBI C

109 PPatt 09.04
napameTpamu
[Toka3zarenbHbIE ypaBHEHUs], HEPABEHCTBA C

110 P P 13.04
napameTpamu

111 [TokxazarenbHbIE CUCTEMBI C TapaMeTpaMu 14.04
Jlorapudpmuyeckue ypaBHCHHS,

112 P P 15.04
HEPaBEHCTBA C TTapaMeTpaMu
Jlorapugpmuueckue CUCTEMBI ¢

113 P 16.04
napaMeTpamu
TpuroHoMmeTpuveckne ypaBHEHUS C

114 P P P 20.04
napaMeTpamu

115 TpuroHomeTpuuecKue HEPABEHCTBA C 21.04




napaMeTpamu

116

117

118

TpuronomeTpuyeckue CUCTEMBI C
napaMeTpamu

[TocTpoeHue u uccineaoBanme
MaTeMaTUYECKUX MOJIENIeN peaTbHbIX
CUTYallUi C TOMOIIbIO YPaBHEHUH C
napaMeTpamu

[TocTpoeHue u uccneaoBaHme
MaTeMaTHUYECKUX MOJIENIeN peaTbHbIX
CUTYaIUi C OMOIIBIO CUCTEM YPaBHEHHIA
C mapameTpaMu

C.p.

22.04

23.04

27.04

119

IToctpoenue u uccinegoBaHue
MaTeMaTHUYECKUX MOJIENIeN peaTbHbIX
CUTYaIUi C OMOIIBIO CUCTEM YpPaBHEHHI
C mapameTpaMu

28.04

120

KonTpoJsbnas padora: "3agaum c
napamerpamu''

29.04

121

122

[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUS
3HaHui: "YpaBHeHus"
[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs
3HaHMU: "YpaBHeHuUA"

30.04

04.05

123

[ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHui: "YpapHeHus. Cuctemsl
ypaBHEHHI"

05.05

124

125

[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3Hanuil: "HepaBencrsa"
[ToBTOpenue, 06001IeHNE, CUCTeMaTH3aIUs
3HaHui: "HepaBencrsa"

06.05

07.05




[ToBTOpeHnue, 06001IeHNE, CHCTEMATH3AIUS

126 s . . 1 12.05
3HaHui: "[Ipon3BoaHas U e€ MPUMEHEHHE

127 HOBTOE)C'I'{I/IG, 000011eHHE, (iI/ICTeMaTI/IBaLII/'I'SI 1 13.05
sHanuii: "TIpou3BoHas u e€ MPUMEHEHHUE

128 HOBTOPC'I:II/IG, 000011IeHHE, (.)'I/ICTeMaTI/ISaLII/'I'}{ 1 14.05
3HaHui: "[Ipou3BoaHas U e€ npuMeHeHUE

129 HOBToPe'I'me, 000011eHNE, CI/ICTeMaTI/IBEVl'LII/ISI 1 18.05
3HaHui: "MHTerpa: u ero NpUMEHEHHE

130 HOBToupeime, O606I{'IGHI/IG, CHCTEMATH3ALIHS 1 10.05
3HaHuil: "OyHKIHN

131 Hrorosast KOHTPOJIbHasi pa6oTa 1 20.05

132 HOBToPeHHe, 00001IeHIE, CUCTEMATH3AIIS 1 21.05
3HAHUI

OBHIEE KOJIMYECTBO YACOB I10 132 13

[NPOTPAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBePsIEMOro .
00pa3oBaTe/IbHOI MPOrpamMMBbl CpeHero o0mero 00pa3oBaHus
pe3yjabTara
1 Yucna ¥ BIYUCIECHUS
OnepupoBaTh NOHSATHAMH: HATypaJIbHOE, IEJI0€ YHCIIO; HCIIOJIb30BaTh
11 MPU3HAKU JEIUMOCTH LEJIBIX YHUCEJ, Pa3JIOKEHUE YHCIAa Ha MPOCThIE
MHOXHTENH JUIs PEeLIeHUs 3a1a4
1.2 OnepupoBarh MOHATHEM: CTEIIEHD C PALlMOHAJIBHBIM [10KA3aTEIEM
13 OnepupoBaTh HNOHATHAMHU: JIorapudM 4yuclia, AECATUYHbIE M HATypalbHbIE
' sorapuQMel
2 VYpaBHeHUs U HEpaBEHCTBA
[TpuMeHATH CBOMCTBA CTENEHM [UId IpeoOpa3oBaHUs  BBIPAKEHUH,
2.1 ONEepUpOBATh TOHATUAMU: II0KA3aTEIIbHOE YPAaBHEHHWE W HEPABEHCTBO;
pemaTh OCHOBHBIC THITHI TOKA3aTENILHBIX YPaBHEHUH U HEPABEHCTB
BeimonHATe npeoOpa3oBaHMs BBIPAKEHUH, COAEPXKAIMX JIOTapu(MBI;
2.2 ONEpHUPOBATH MOHATUAMU: JIOTapU(PMHUUECKOE YpaBHEHHE U HEPaBEHCTBO;
pelaTb OCHOBHBIE TUIIBI JJOrapU(PMHUUECKUX YPAaBHEHUH 1 HEPABEHCTB
2.3 Haxoauts penienust mpocTeHIMX TPUTOHOMETPUIECKIX HEPABEHCTB
OnepupoBaTh MOHATHSAMU: CUCTEMa JIMHEMHBIX YpaBHEHMH M €€ pelleHUe;
2.4 UCTIOJIF30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH ISl PEIICHHUS TPAKTUIECKIX
3amad
95 Haxoauts pemieHus npocTelimx cucTeM U COBOKYITHOCTEH paIliOHaIbHBIX
' YpaBHEHMI U HEPABEHCTB
MogenupoBaTh peajbHBIE CHUTyalldl Ha S3bIKE anreOpbl, COCTABISATH
2.6 BBIPQ)KEHUS, YPaBHEHUS, HEPAaBEHCTBA M CHCTEMBI 110 YCIOBHUIO 3ajJaud,
UCCIIEIOBATh MOCTPOSHHBIE MOJIENH C MCIIOJIb30BAaHUEM arrapara anreopbl
3 OyHKIMY 1 TpaduKu
OnepupoBaTh MOHATUAMH: TepHOAMYECKass (DYHKIMS, MPOMEKYTKH
31 MOHOTOHHOCTH (YHKLUHU, TOYKH HKCTpeMyMa (YHKIMH, HauOoibliee H
' HaMMEHbIIIee 3HAa4eHUs1 (QYHKIMM HA MPOMEXKYTKE; HUCIOJIb30BATh UX JUIA
uccienoBanus QyHKINUH, 3aIaHHON TpapuKoM
OnepupoBaTh NOHATHAMH: TpapUKU MOKA3aTEIbHON, JOTapUPMHUUECKON U
3.2 TPUTOHOMETPUUYECKUX (DYHKIMI; uH300pakaTh HUX Ha KOOPAMHATHOMN

IIJIOCKOCTH U UCIIOJIb30BATh IS PEILICHUs YPABHEHUM U HEPABEHCTB




N3006pakaTh Ha KOOPJMHATHON TJIOCKOCTH TpayKH JIMHEHHBIX ypaBHEHUN

33 Y UCIOJIb30BaTh UX JJI PEIUICHUS CUCTEMBbI IMHENHBIX YPABHECHUM
3.4 Ucnonp3oBate Tpaguku (YyHKIMA A7 HMCCIETOBAHUS IPOLIECCOB U
' 3aBUCUMOCTEN U3 APYTUX y4€OHBIX AUCLUILINH
4 Havana mareMaTnyeckoro aHaamsa
OnepupoBaTh MOHATUSMH: HETIpEpbIBHASL (YHKINSA, TIPOU3BOIHAS (DYHKINH;
4.1 UCTIOJIb30BaTh T€OMETPHUUCCKUN U (DU3MYECKHI CMBICT HPOM3BOIHON JUISA
peleHus 3a1a4
4.9 Haxomute  mpou3BOAHBIE — DJIEMEHTAPHBIX  (YHKUWH,  BBIYUCIATH
' IIPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (PYHKIIUI
Hcnonb30BaTh  NMPOU3BOAHYIO  JUIA  MCCIENOBaHUA  (DYHKIUMM  Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMBI, IIPUMEHSATH PE3yJbTaThl UCCIECIOBaHUS K
HOCTPOCHMIO IPpahuKOB
44 Hcnonp30Bare NpOU3BOMHYIO JUISI HAaXOXKIACHUS HAWIIydlIEro PELICHUS B
' IIPUKIJIAIHBIX, B TOM YHCJIE COLUAIIBHO-DKOHOMUYECKHX, 3a7a4ax
45 OnepupoBarh MOHATUSMHU: TepBooOpa3Has M MHTErpajg; I[OHUMAaTh
' TeOMETPUYECKUI 1 (PU3MUECKHI CMBICIT HHTETpajia
46 Haxonuthk nepBooOpa3Hble 3J€MEHTapHbIX (YHKLUH, BBIYUCISATH HHTETpal
' no ¢popmyine Hetotona — Jleli6Huna
47 Pemate npuknagHsle 3a1a4d, B TOM YHUCIE COLMAIbHO-DKOHOMHYECKOIO U

(I)I/I3I/I‘IGCKOFO XapaKkTepa, CpeACTBAMU MATEMATUYICCKOT'O aHAJIN3a



MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

11 KIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 Yucna v BBIYMCIECHUS
11 Harypanbnsle u nensie yucna. [Ipu3Haku JeMMOCTH HEIbIX YUCE
1.2 CreneHsb ¢ pallMOHAIBHBIM ITOKa3areaeM. CBOWCTBA CTEIICHU
1.3 Jlorapudm uncna. [lecaTnyHble U HATYpAIbHBIC JTOTapHUPMBI
2 YpaBHEHMS U HEPABEHCTBA
2.1 [IpeobpazoBanne BEIpAKEHHIA, COACPIKAIIMX JIOTAPUHMBI
2.2 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTEHIEHU C PAllMOHAIbHBIM IIOKa3aTeleM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [ToxazarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA
26 CucreMbl TUHENHBIX YpaBHEHUH. Pelenre npukiaaHbIX 3a/1a4 ¢ IOMOIIBIO CUCTEMBI
' JIMHENHBIX YpaBHEHUI
2.7 CucreMbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUH U HEPABEHCTB
58 [Ipumenenue ypaBHEHH, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMaTHUYECKUX 3a/1a4
' W 3aJ1a4 U3 pa3IMyHbIX o0acTell HAayKH U peaibHOM KHU3HU
3 OyHKIMH U TpaduKu
Oyukuus. Ilepuonnmueckue ¢yHkiuu. [IpomMexyTKn MOHOTOHHOCTH (QYHKIUH.
3.1 MakcumymMbl U MHUHUMYMBI (yHKIuH. HauOomnbiiee M HauMeHblee 3HAUYEHUE
(GYHKLINU Ha TPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IpapuKu
3.3 [Toxa3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOUCTBA U TpapUKU
3.4 Hcnonp3oBanue rpadhukoB GyHKIUN A1 pelIeHUs] YpaBHEHUM U TMHEWHBIX CUCTEM
Hcnonp3oBanue rpagukoB GyHKIMHA U1 UCCIET0BAaHMS TPOLIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbIE€ BO3HHMKAIOT NpPU pEIIeHUH 337ad W3 JPYIHX YUeOHBIX IpPEIMETOB H
pEaTbHOM )KU3HHU
4 Hayana maTemaTnueckoro aHainsa
4.1 HenpepriBable pyHKIIMN. MeTOI MHTEPBAJIOB JIJIsl pELIEHHs] HEPaBEHCTB
4.2 [IpousBoanas ¢pynkuuu. ['eomerpuueckuit 1 GU3NMYECKH CMBICI TPOU3BOIHOM
43 [Ipow3BogHbie AyeMEeHTapHBIX (QyHKIUH. DOpMyNIbl HAXOXKIACHUS IMPOU3BOIHOMN
' CYMMBI, IPOU3BEIEHUS U YaCTHOTO (QYHKIIUH
[IpumeHeHne mTPOU3BOAHOM K HCCIEAOBAHHIO (YHKIMI Ha MOHOTOHHOCTH U
4.4 SKCTpeMyMbl. HaxokaeHre HauOOoJNbIIero W HaMMEHBIIEro 3HaueHus (yHKIHUU Ha
OTpe3Ke
4.5 [IpumeHnenne Mponu3BOIHON JUIsl HAXOXKACHNUS HAWITYYIIEro PEeleHUs] B MPUKIATHBIX




3aJadax, Ui OIpPENCNICHUS] CKOPOCTH TMpoIlecca, 3aAaHHOTO (OPMYIION HIU
rpagpukoM

4.6

4.7

[lepBooOpasnas. Tabnuma nepBooOpa3HBIX

WHTerpai, ero reoMeTpuueckuii 1 GU3MIECKUN CMBICI. BhIunciaeHue uHTErpaga mo
dbopmysne Hetotona — JleiiOHuia



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Brnanenune Meromamm J0Ka3aTeNbCTB, aJTOPUTMAMU pEHICHUS 3a/ady;
yMeHue (GOpMyIUpPOBATh M ONEPUPOBATh MOHATUAMHU: OIpPENEICHUE,
aKkcuoma, TeopeMa, CJIEeACTBHE, CBOICTBO, NpPU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKH; MPUMEHSATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, MPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHIYKIUY;
MMPOBOAWTHL AO0KA3aTCIbHBIC PACCYXKACHUS ITPHU PCUICHUH 3a1a4, OUCHHUBATDb
JIOTUYECKYI0  TMPABUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU. MHOXECTBO, INMOAMHOXKCCTBO, OII€pallii HaJl MHOXCCTBAMU;
YMEHUE UCIHOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juist
OIMmrucCaHusd pCajibHBIX MPOUCCCOB U SIBJIEHUU U npu pCICHUU 3aaa4, B TOM
quclie U3 PYTUX Y4eOHBIX MPEIMETOB; YMEHUE ONEePHUPOBATh MOHATHIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a]1aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMM; HCIIONBH30BaTh Tpadbl MpU

pelIeHUH 337124

YMeHne onepupoBaTh MOHATHUSMH: HATypalbHOE YHCIO, IEN0e YHCIO,
CTETIEHb C IIeTIbIM MOoKa3aTeNeM, KOpeHb HAaTypajJbHON CTENEeHH, CTEIeHb C
palMOHATBFHBIM TTOKa3aTelleM, CTETIeHb C JIEHCTBUTENBHBIM MOKa3aTesIeM,
JorapupM UHUCIA, CHHYC, KOCHHYC M TaHTEHC NPOM3BOJBHOIO YHCIA,
OCTaTOK IO MOJIYJIO, PAlMOHATIBHOE YHCIO, HPPALMOHATIBHOE YHCIO,
MHOXECTBAa HATYPaJIbHBIX, IENbIX, PAIMOHAIBHBIX, JIEHCTBUTEIBHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIIUHN 001Nt
JeNuTeNlb W HauMeHbIllee o0Iee KpaTHoe, anroput™M EBkimma mpu
pELICHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMHM MO3UIMOHHBIMU CHCTEMaMHU
CUHMCIICHHS; YMEHHE BBIIOJIHATH BHIYMCIICHUE 3HAUCHUH U ITpeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, mpeoOpasoBaHus APoOHO-
pPAallMOHAIBHBIX ~ BBIP@KCHHWH; yMEHHE  OIEpPHUPOBATh  MOHATHSIMU:

noCiaca0BaTCIbHOCTD, apI/I(bMeTI/ILIeCKaH nporpeccust, reoMCTpUYICCKad




mporpeccusi, OECKOHEYHO YOBIBaIOllas TreOMETpHYecKas IPOTPECcCHs;
yMEHHUE 3a/1aBaTh I[OCJIEIOBATEILHOCTH, B TOM YHCIE€ C MOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass W anreOpanyeckas); yMeTh
MPOU3BOJUTh apU(PMETHUECCKUE JEHCTBHS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YMCEN; ONEPUPOBATH
MOHATUSMU:  MaTpuna 2X2  u  3x3, onpeienuTeab  MaTpHIbI,

FGOMeTpI/I'-IGCKI/II\/JI CMBICJI OTIPCACIIMTECIIA

YMmenune ONCprupoOBaTh MNOHATHUAMH: PpPALUOHAIBHBLIC, HWPppalUMOHAIbBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘ICCKI/IC, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICPpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpPaBHCHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIIBHOCTH
ypaBHeHHfI, HEpPaBCHCTB W CHUCTCM; YMCHHUC PpCIIATb YPABHCHUA,
HCpPaBCHCTBA W CHUCTEMBI C IMOMOLIBIO PaA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMBI C IIapaMCTPOM; IMPHUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI IJId PCIICHHA MAaTCMAaTHUYCCKHUX

3aa4 1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayYKH U peaanoﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (yHKIMHM, HauOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (YHKIIUS, aCUMOTOTHI rpaduka
¢byHKLIMU, TepBas U BTOpas MPOM3BOAHAS (DYHKIMH, T€OMETPHUECKUN U
¢bu3nyecKuit CMbICII TMPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeTIEHHbII
MHTETpajl; YMEHHME HaxXOAWTh AaCHUMITOTHI Tpaduka (GYHKUUHU; yMEHHE
BBIUMCISATH  TNPOU3BOJAHBIE CYMMBI, TMPOM3BEIACHHS, YacTHOIO U
KOMITO3UIIMN (YHKIMHA, HAXOAWUTh ypaBHEHHME KacaTeJbHOW K rpaduky
GyHKIMM; YMEHHE HaxOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (PYHKIIMIA;
YMEHHUE MHCIONb30BaTh MPOU3BOIHYIO Ui HCCIeNOBaHUA (YHKIHH,
HaXOAUTh HauOOJBIINE W HAaUMEHbIIME 3HA4YeHUs (YHKUMHA; CTPOUTH
rpa¢uKd MHOTOYJIEHOB C HCIIOJIb30BaHUEM arlapara MaTeMaTHYecKOro
aHauu3a; MPUMEHATh MPOU3BOJHYIO U HAXOXKJIEHHsS HAWIy4dlIero
pellleHusT B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

(bU3MYeCKUX 3a/lavax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTErpaia; HNpUBOAWUTHE HNPUMEPbI MATCMATHUYCCKOIO MOACIMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHnue onepupoBaTh NOHATUSAMU: TpaduK QyHKIMH, oOpaTHas (yHKLINS,
KOMITO3ULMST (DYyHKUMH, JTUHEHHas QYHKIMA, KBagpaTH4yHas (QyHKIHS,
pauvoHanmbHass (QYHKUUS, CTENeHHass (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHEe (DYHKIMH, MOKa3aTelbHas U
jgorapupmuueckas (yHKIUH; yMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKUIMA,  BBIMOJMHATH  TpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3ydeHHs MPOLECCOB M 3aBHCHUMOCTEH, MpH
peuIeHuN 3ajad U3 APYrux y4eOHBIX NPEIMETOB W 3aJad U3 peajbHOM
KU3HHU;, BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHMHAMHU;
UCIIOJIb30BaTh CBOWMCTBA W TpaduKu (QYHKIMH U pEIIeHHs ypaBHEHHH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOXKCCTBA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CHUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, padOTy, CTOMMOCTh TOBapOB U
yCIIyT, HAJIOTH, 3324l M3 00JAaCTH yIpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISATH BBIPAKEHUS, YPAaBHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJayd, HMCCIIEI0BATh IIOJYYEHHOE PEIICHUE U
OLICHUBAaTh IPABAOMNOAOOHOCTh PE3YIbTATOB;, YMEHHME MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33J]a4M, UCCIIEIOBATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  anreopsl,

WHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATUSMU: CpelHee apupMeTHYecKoe, MeAHaHa,
HauOoJblllee U HaUMEHbIIIee 3HAUEHUs, pa3Max, JUCIepCcus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE W3BIEKaTh, MHTEPIPETHPOBATH
uH(pOopMalLlMIo, MPEACTABICHHYIO0 B TaOIUIaX, Ha Juarpammax, rpadukax,
OTpaXKarOIlYl0 CBOWCTBA PEAJIbHBIX IPOLIECCOB U SIBJICHUH; NPEACTABIATh
MHPOpPMALMI0 C TOMOIIbIO TabmWIl W  JAuarpaMM; HCCIEN0BaTh
CTaTUCTHYECKUE IaHHbIE, B TOM YHCJIE C IpPUMEHEHHEM TrpaduyecKux
METOZOB M IEKTPOHHBIX CPEICTB; rpa)uuecKy McCIe10BaTh COBMECTHbBIE

HaOJI0ICHNUS C MOMOIIBIO JarpaMM pacCeUBaHUs M JMHEHHON perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

coOBbITHE, BEpPOSITHOCTh CIY4aHOTO COOBITHS; yYMEHHE BBIYUCIATH




BEPOSITHOCTh C HCIOJIB30BaHHEM TpaUUECKHX METOJI0B;, HPUMEHSTH
(GOpMyIBI CIOXKECHHSI U YMHOXKEHHUS BEPOSITHOCTEH, (HOpMyIly IMOJHOM
BeposTHOCTH, hopmyny beprymm, koMOMHAaTOpHBIC (AKTBI U (GOPMYIIBL;
OIICHUBATh BEPOATHOCTH PEAJTBHBIX COOBITHI; YMEHHE OIEPUPOBATH
NOHATUSIMH:  CIlydaiiHas BEIIMYMHA, pPACIpeelieHHEe BEPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHJaHWE, IUCIEPCUS U CTaHJAPTHOE OTKJIOHEHUE
CIIyuallHOW  BEJIMYHMHBI, (QYHKIHMHA  pacUpelelieHuss H  IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIBFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCIIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN JIJIS PEIICHUs 3a/1ad,
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIINX YHCEN, METOIBI BEIOOPOUHBIX
UCCIIC/IOBAHMIA; YMEHUE TPUBOJUTH MPHUMEPHI TPOSBICHHUS 3aKOHA
OONBINIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SBJICHUSAX; YMCHHE
OIEPHPOBATH TOHITUSMHU: COUYETAHUE, MEPECTAHOBKA, YHUCIO COYCTAHUH,
YHCII0O  TIEPeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS VIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTH BEPOSITHOCTHYIO MOJICbh U

UHTEPHPETUPOBATH MOJTYYEHHBIA Pe3yJIbTaT

YMeHHe omnepupoBarb IOHATHUSAMHU: TOYKA, IIpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJa, IUNIOCKUN YroJj, JBYTPaHHbBIN
yroj, TpEXIPaHHBIA YIOJl, CKPELIUBAIOIIHUECS MPSIMBIC, apaUICIBHOCTD U
NEPNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTefI, yrojia MeEXAay IpsIMbIMH,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJl MEXKAY IUIOCKOCTSAMH,
pacCTostHUE OT TOYKM [0 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NPSIMBIMH,
pacCTOSIHUE MEXKIY IIOCKOCTSIMHU; YMEHME HCIIOJIb30BaTh IIPU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMETPUHU, YMCHUC OLICHUBATH
pasMepbl OOBEKTOB OKPYKAIOIIET0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pEIIaTbhb

CBA3aHHBIC C HUMHU IMPAKTHYICCKUC 3a1a4Un
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YMeHue omnepupoBaTh MOHATUAMU: IUIOIIAAL (QUIYphl, 00BEM (GUTYpHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHHMK, CEYEHHE MHOTOIpaHHUKA,
Ky0, mapajuienenuresn, OpuU3Ma, NOHpamMuia, (uUrypa M IOBEPXHOCTb
BpallleHNs, LMIMHIpP, KOHyc, wap, cdepa, miomans chepsl, IUIOMAIb
MOBEPXHOCTH NHPAMHUBI, MPHU3MBI, KOHYyca, IWIMHIApPA, O00bEM KyOa,
IPSMOYTOJIBHOTO MapajuleleNuIeaa, HUpaMUAbl, MPU3MbI, LHIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

napaujiCibHbIE OCH HWJIM OCHOBAaHWIO, CCYCHHUC Iapa, IIJIOCKOCTb,




Kacaromasicss cepbl, LNWIMHIPA, KOHyCa, YMEHHE CTPOHUTb CEueHHUE
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh ONpeAeNeHUs] U3ydaeMbIX (PUTyp, BBIIBUTATh THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPHUYECKUX (QUTYp, OOOCHOBBIBATH WIIH
OmnpoBepraTh MX; YyMEHHE NPOBOAMUTH KiaccHUpUKanuioo Guryp Imo
pa3jaMyYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

IMOCTPOCHUA
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YMeHue onepupoBaTh TMOHATUSIMH: JBUKCHHE B  IPOCTPAHCTBE,
MapajuIeNbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHbBIC W IMOAOOHBIC (UTYPHI, B TOM YHCJIE B TPHPOJE,
UCKYCCTBE, apXUTEKTYPE; MCIIOJIb30BaTh T€OMETPUUYCCKIE OTHOIICHUS TIPU
peIICHUN 3a]la4; HAXOJUTh T'C€OMETPHYSCKHE BEIMYMHBI (IJIMHA, YOI,
wioaab, 006EM) MpU pelIeHU: 33a4d U3 JPYTUX y4eOHBIX MPEAMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TEOMETPUUYCCKUE BEITUYUHBI
(mmuHA, Yroi, IIIOMAgh, OO0BEM, IUIOMIAAh TOBEPXHOCTH), HUCHOIB3YS
W3YYCeHHBIE (OPMYJBI M METOABI, B TOM YHCIE: IUIONAJb TOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJoHaab cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNIeIUIeIa, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHNC 00BEMOB HOI[O6HBIX (l)I/Il"yp

12
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YMmenue ONCpUPOBATh NOHATUAMU: MIPAMOYT'OJIbHAA CHUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOMU3BCIACHUC, YIroll MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BaATb BCI(TOpHLIfI n KOOp)II/IHaTHI:Jﬁ METOA

JJI pECHICHUA TrCOMETPHUICCKUX 3adad U 3aJia4 JpYyTUX y‘-Ie6HI)IX nmpeaMETOB

YMenue BLI6I/IpaTB HOI[XOI[}IH_II/Iﬁ MCTOA AJId PCIICHUA 3a/la4r; IOHUMAaHHC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU MPUPOJHBIX U 06H1€CTBGHHI)IX
nponeccoB u HBHGHHﬁ; YMCHHUC pacClio3HaBaTb IIPOSBJICHUC 3aKOHOB
MAaTEMAaTUKHU B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MPUMECPbI MATEMATUICCKUX

OTKPBITUMA POCCUMCKON U MUPOBOM MaTeMaTUYECKOU HAYKH




INEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 UYucia U BEIYUCICHHS

11 Hatypanbhslie u nensie yncna. [Ipu3Haku JeTMMOCTH LENbIX YHCel

12 Panmonanbupie  ymcina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OECKOHEUHBIC TIEPUOTUIECKUE IPOOH

13 Apudmernueckuii KOpeHb HATYpAIbHOUW cTereHu. JIeWCTBUS ¢ apupMEeTHIECKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crernens ¢ 1enbiM nokaszarenaeM. CTeneHb ¢ pallMoOHalIbHBIM IoKa3aTesieM. CBolicTBa
' CTENEeHU

15 CuHyc, KOCHHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOIO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI

JeiicTBuTtenpHble uucia. ApudMeTHYecKHe onepalud ¢ JIeHCTBUTENbHBIMU
17 yuciaamu. [IpuOnmk€HHble BBIYMCICHUS, TPaBUIa OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUN

1.8 [IpeobpazoBanne BEIpaKEHHIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI

2.2 WppanmonansHble ypaBHEHUS

2.3 TpuronomeTpruyeckue ypaBHEHUS

2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPAaBHEHHS

2.5 Lenblie n 1poGHO-palIMOHANIbHBIE HEPABEHCTBA

2.6 WppanuonaibHble HEpaBEHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 TpuronomeTpuyecKkrue HEpaBeHCTBA

2.9 CucTemMbl 1 COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB

2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu

2.11 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. OnpeaennTeab MaTpUILIbI
3 OyHKIMH U TpaduKH




Oynkuus, cnocoObl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3anmuo oOpaTHBIE

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuu. [lepuogumueckue GpyHKIIHI
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkuud. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMyMBbl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNHU HAa IPOMEXKYTKE
33 CreneHHas (QyHKUMS C HaTypajlbHbIM M LE€JbIM IOKa3areneM. EE cBolicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oxa3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumnToTel rpadukoB ¢yakmmit. CpoiicTBa  QyHKIHHA,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana MaTemMaTu4eckoro aHanusa
4.1 [TpousBonHas GyHkiuu. [Tpon3BoaHbIE 3IeMEHTAPHBIX (QYHKIMN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (GYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: (QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, ornepaiuy HajJ MHOKecTBamMu. Jluarpammel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 Kombunatopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
1.2 [IpsiMble M TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena v MOBEPXHOCTH BpAIICHUS
7.5 KoopauHatel 1 BEKTOPHI




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Matematuka. Anrebpa v Hayaja MaTeMaTHIECKOT0 aHAIN3a; YIIIyOJIeHHOE
obyuenue, 11 knacc/ Konsrun F0.M., Tkauéra M.B., ®énopora H.E.,

[ITa6bynun M.W.; U3narenbctBo «IIpocBemieHuey



