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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
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYrod CTOPOHBI, (hopMUpYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaloOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM hopMe.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TEHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEMaTHYECKOro aHaji3a pa3BUBAET
YMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUUU U PaCCyXAaTh JEAYKTHUBHO, HUCIOIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpPIIPETAllUd  TOJYYEHHBIX  pPEUICHWH, 3HAaKOMSTCA C  [pUMEpaMu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyebHblli Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUMN
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed TMPOJAOIKUTEIPHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe Mmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTHYECKOTO
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJICJICHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BbIUUCIEHUsD», « DyHKIMU U Tpadukuy, «YpaBHEHUS U HepaBeHCTBay, «Hauaia
MaTeMaTU4YeCcKoro aHanu3a», «MHoXkecTBa U JIoOTMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM H3YyYalOTCsl Ha NPOTSHKEHUHM JBYX 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 MOCJIeI0BaTeIbHO (HopMUpyeTcs u
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyl0 MOJIeJh peaJbHOM
CUTYallUH, MPUMEHATh 3HAHUS, MOJYYCHHbIC MTPU U3YYEHUH Y4eOHOTO 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 o0Iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
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
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHUIO Kpyra HCIHOJIB3YEMBIX YHCENl M
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
pesynbraTte OoOydaromuecss OBIAAEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHHS
palMoHaNbHBIX, HpPPAaMOHAIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepKaimx mnapameTpsl. [lodydeHHblE yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCJEeNOBAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUH MPUKIIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copepkarenbHas IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UppAIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKKE BBIPAXKEHUIA,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QOopMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMUecKass JUHUS «DYHKIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauMKOB, UCIOJIb30BAaHUE (PYHKUMU 7S peleHus 3aad U3 APYIHX y4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU 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. Marepuan 3Toi coaep:KaTeIbHON JTUHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4Hoil dopme: aHaTUTHYECKOW, Tpaduueckor u cioBecHOW. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPHUTh KPYTI KaK MAaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CNOXHBIX (YHKLUMMA, OMpEeAeNsiTh HX HauOONbIIMNE 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-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPakTHOTO, (OPMAIbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



BBIJIAIONTNXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEMaTUKHA Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIONINN BCE pa3feibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTEeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U MCIOJIb30BATh €r0 JJisi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIILICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHIECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIHPOBAHUS, KOTOpPHIE MPU3BAHbI
croco0CcTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyallMi, WCCIACAOBAHMS D3TUX MOJENEH C TOMOIIBIO ammapara anreOpbl H
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KOK/IBIN U3 Pa3fIesioB MPOTPaMMBbI, IIOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh U KOHKPETU3UPOBATH  MPOOJIEMY.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaJTU3a».

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble Tnepuoanyeckue npodu. [IpumeHeHue npoOeit U MPOLCHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEeWCTBUTEIBLHOTO YHCia U €ro cBoicTBa. [IpubnmkEéHHBIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

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

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH U €T0 CBOWCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

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

CuHyCc, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCJOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT€HC YHMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEILICHUS 1EJIBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpPaBEHCTB. MHOTOWIEHbl OT OJHOW TepeMeHHOM. JleneHue MHOrowieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIbBIMUA
ko3 dunmenramu. Teopema Buera.

[TpeoOpazoBaHKs YHCIIOBBIX BEIPpAXKEHUM, COACPIKAIINX CTEIICHN U KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelLIeHus
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TreoMETPUYECKUN CMBICT U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYECHUS, IPUMEHECHHUE OINPEICIUTENS I PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITOMOIIBIO MATPHI] U OTIPEIETIUTEIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

@OyHkuuu U rpadpuku

@yHkus, crnocodbl 3agaHus (QyHkuu. B3anMHO o00paTtHble (QYHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuud. IIpoMexyTkn MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHas GpyHKIMS ¢ HATypaldbHBIM U 1IeJIbIM TOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (PYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHoMmerpruueckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

(DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUs IOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccusi. Cymma O0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUYECKON
IIPOTrpeccruy. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyia Cl0KHBIX
npoleHTOB. Mcnosb30BaHWE TIPOrpeccHH U PELICHUS peajbHbIX — 3a1ad
MIPUKIIATHOTO XapaKTepa.



HemnpeppiBHbIe GyHKIIMM W WX CBOMCTBA. TOYkHM paspbiBa. ACHMIITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOU K rpa@uKy (pyHKIHU.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
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 W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOTO OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMa EBkinuaa 1js pereHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3HUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIE/ICTBUSI. PaBHOCHIIbBHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IBI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3a/ad U3 Pa3Iu4HbIX O0JacTedl HayKd M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pelieHUs YpaBHEHHM M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

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

Havana MmaTeMaTH4€CKOr0 aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, Ui OINPENEIICHHMs CKOPOCTM U YCKOPEHMs Ipolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uarerpaia mno ¢popmyne Hetorona-JleiOuuna.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

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



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00yJaOIIEerocs Kak akTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBaTh C COIMAJIBHBIMH HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTHYECKOW IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPaKTHUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEUICHUH, pacCy ACHUN, BOCHIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MMacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpYyJy, OCO3HaHUE IIEHHOCTU TPYAOIOOUs, HHTEpecC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeéMaTH4YeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTUS M 3HAYUMOCTH JUISI PAa3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBIIATh M XapaKTePHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KilacCU(UKaIUH,
OCHOBaHUS /7151 000OIICHHS U CPaBHEHHSI, KPUTEPUU MTPOBOAMMOIO aHANIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh M TPEOOpPa3OBBIBATh  CYKJICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBIIAITH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U M MIPOTHUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JECIyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO I0KA3aTEIhCTBA MATEMATHUECKUX YTBEPKIACHUIN
(MpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyYMEHTAIMIO, PUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapMaHTOB  pELICHHs, BbIOMpaTh HaumOoJee MOAXOMAUMH ¢ y4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX 1y 00bEeKTaMu, SIBJICHUSIMU, TIPOILIECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NPOBENEHHOTO  HAOJIOJIEHUs, HUCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXHOE pa3BUTHE IIpollecca, a TakKKe BbBIABUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOPMALINHU, TAaHHBIX, HEOOXOAUMBIX JIJIi OTBETAa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHOOPMAIMIO PA3IUYHBIX BHUJIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABISIThL €€ B pa3duyHbIX ¢dopmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3a1auH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapy>KUBaTh Pa3jIM4Me€ M CXOICTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS



Camoopranusanus:

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

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JIOCTHKEHUSI WJIM HEJIOCTHIKEHUSI PE3YJIbTATOB JIEATEbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
NeSATEeTbHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0O COBMECTHOW pPabOThI, pacmpeneisirh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBbIE IITYPMBI» W HWHBIE), BBIMIOJHATH CBOK 4YacTh palbOTBl U
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy obOydenus B 10 kiaacce oOydaromuiicss MOJYYUT CIEIyIOIIHNE
npeaIMeTHbIe Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHATIbHOE YHCIO, OECKOHEYHas
nepuoanyeckas JApoOb, TMPOIEHTHI, HPPALUOHAIBHOE YHUCIO, MHOXECTBa
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BBRIYMCIICHUS, TIPABUJIA OKPYTIICHUS, IPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: apUPMETHUUECKUNA KOPEHb HATYpaJbHOU
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

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

ONEpUPOBaTh MOHATUAMH: APKCHHYC, APKKOCUHYC U apKTAHT'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIEC YPABHEHUS M YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

NPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH ¢ UeNbIMA KO3(h(UIMeHTaMu, KOPHU MHOTOWIECHA, MPUMEHAThH
JieJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
WCIIOJI30BaTh CBOICTBA OmpenenuTens 2 X 2 Juisl BBIYMCICHUS €ro 3HAYEHUs,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IOMOIIBIO MaTpPUIl W OIpPEAEIIHUTEINEH,
MHTEPHPETUPOBATH NOJIYUCHHBINA PE3YIIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BbIPKECHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPHUUECKUX BBIPAKECHHUI;

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

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpPaBHEHMs, HEPAaBEHCTBA II0 YCIOBHIO 3aJadd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBIINIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB PyHKIUH;

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

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIUU, TPOMEKYTKA MOHOTOHHOCTH (PYHKLHU, MAKCUMYMbI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeabIM TOKa3zareneM, rpapuk CcTeneHHOW (YHKUMHU C HATypalbHBIM U LEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHu Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTelbHas M JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIONIb30BaTh rpaduku (YHKUMA Ui UCCIENOBAaHMS TMPOILIECCOB U
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi porpeccus, TMHEHHbIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMMU: TTOCIEI0BATEIbHOCTD, CIIOCOOBI 3a/1aHuUs
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSIMHU: HENPEPbIBHbIE (DPYHKLUMU, TOYKHU
pa3pbiBa rpaduka QpyHKINH, aCUMIOTOTHI rpaduka pyHKINY;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 17151 peLIeHMs 3a/1a4;

CBOOO/IHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOJHBIE
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpHpPOBaTh MOHATHUSMHU: MHOXECTBO, ONEpaldud  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CcBOOOIHO OIEpPHpPOBaATh TMOHATHUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO O0BEKTA, JOKA3aTEIIbCTBO, PABHOCUIIHHBIE
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIMOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl 1 HOK HaTypasibHBIX 4Mcen sl pelIeHus 3a1a4, IPUMEHSTh
anroput™m EBkina;

CBOOOJIHO OMEpPUpPOBATh TMOHATHEM OCTaTKa IO MOMIYJI0, 3aliChIBaTh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBIMOIHATH apu(PMETHIECKUE OTEpaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIMHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAUUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0OKa3aTeJIbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIPAKCHUS, YPAaBHCHHMS, HEPABEHCTBA M HMX CHUCTEMBI [0 YCIOBHUIO 3aJ]a4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIOJIH30BAaHUEM alllapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS 1 CBOMCTB KOMIO3UIUU JABYX (hYHKIIHIA,

CTPOUTH TE€OMETpPUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COUUAIbHO-DKOHOMUYECKMX, 3aJadax, I
OTIpEJICICHHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpaduKom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpall, HAXOJWUTh MEPBOOOpA3HBIC AIIEMEHTApHBIX (YHKIUNA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MpUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COLUATbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHOXECTBO 1€CTBUTEIIbHBIX YHCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkmms. [TokazarenpHbIC 10 1
ypaBHEHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 TpuronomeTpuueckue BIpaXKEHUs U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10
HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3AIIHS 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KIIACC

Ne
n/
n

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

HUccnenosanue
GyHKIHH ¢
MIOMOILIBIO
IIPOU3BOJHOM

ITepBooOpasnas u
UHTErpal

KoaunuecTBO 4acoB

Bcer
0 e padoThI

22 1

12 1

KoHTposbHBI

IIpakTHYecku
e padoThI

JIeKTPOHHbIE
(undposBbie)
oOpa3oBaTeibH
ble pecypchl

I'padpuxnu
TPUTOHOMETPHUCCKU
X (PYHKIIHIA.
TpuronomeTpuueck
1e HEPaBEHCTBA

14 1

Hppanuonanbusle,
IIOKa3aTeJbHbIC U
JorapupmMuyecKue
HEPaBEHCTBA

24 1

KommiekcHbie
qycia

HarypanbHble n
LeJIbIE YNCIIA

Cucremsl
palMOHAIbHBIX,
MPPALMOHATIBHBIX
MOKa3aTeNbHBIX U
JorapuGMUIECKUX
ypaBHEHUH

3agauu ¢
napameTpamu

10 1

10 1

12 1

16 1

[ToBTOpEHME,
00001IeHHE,
cHUCTeMaTH3aIus
3HAHUI

16 2

OBUIEE KOJIMYECTBO
YACOB IIO0
I[TPOIT'PAMME

136 10




POBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC
Kon IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
MpoBepsieMoro | 0o0pa3oBaTebHON MPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yJabTara
1 Yucna u BBIYUCIECHUS
11 OnepupoBaTb MOHATHSAMM: palMOHAJIBHOE M JCHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAsI U I€CATHYHAs! IpOOb, IPOLICHTHI
1.2 BemonaaTte  apudmernyeckue  Omepanuu  C  PalUOHAIBHBIMH |
JIeMCTBUTEIILHBIMU YHCIIaAMU
1.3 BeimonuaTe  npuOnMMKEHHbIE — BBIYMCIEHMS,  WUCHOJB3ys  IpaBUila
OKPYTJICHUS, JIeNIaTh MPUKUAKY U OIICHKY Pe3yJIbTaTa BEIYUCICHHUH
14 OnepupoBaTb HNOHATUSMM: CTENEHb C LIEJIbIM IOKa3aTeseM, CTaHIapTHas
dopma 3ammcu JEHCTBUTEIBHOTO YHCIA, KOPEHb HATYpPAJIbHOW CTETICHU;
UCIOJIb30BaTh MOAXOANIYI0 (OpMY 3alMCU JIEHCTBUTENBHBIX YUCEN VIS
pelIeHus MPaKTHYECKUX 3a7ad M MPEICTABICHHS JAHHBIX
1.5 OnepupoBaThb MOHATUAMHU: CUHYC, KOCUHYC U TAHT€HC IIPOU3BOJILHOTO YIJIa;
UCTONB30BaTh  3alMCh  TPOM3BOJBHOTO  yrja  4epe3  oOpaTHBIC
TPUTOHOMETpHUUYECKHE (PYHKIMU
2 YpaBHEHMs 1 HEpaBEHCTBA
2.1 OnepupoBaTh MOHATHUSMHU: TOXJECTBO, YPaBHEHHE, HEPABEHCTBO, IIEJOE,
panmoHaIbHOE, UpparoHaIHLHOE ypaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPaBHEHUE
2.2 BrmonHATh peodpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUH M pemaTh
TPUTOHOMETPUUYECKUE YPABHEHMUS
2.3 BremonHAThE npeoOpa3oBaHus LENBIX, PAMOHAIBHBIX W WpPPAlHOHAIBHBIX
BBID@KEHUII M pemaTb OCHOBHbIE THUIBI LENBbIX, PAlHOHAIBHBIX H
UppaIMOHATBHBIX YPaBHEHUI M HEPABEHCTB
2.4 [TpuMeHSTh ypaBHEHHS W HEpAaBEHCTBA ISl PEHICHUS MaTeMaTHYECKUX
3a]a4 ¥ 3a/1a4 U3 Pa3JInYHbIX 00JIacTel HAYKU U peasibHOU )KU3HU
2.5 MogenupoBaTh peajbHBIE CHUTYaIllMM Ha S3BIKE alreOpbl, COCTaBIATH
BBIp)KEHUS, YPABHEHUS, HEPABEHCTBA IO YCJIOBHUIO 33Jayud, HCCIEI0BaTh
MIOCTPOCHHBIE MOJIENN C MCIIOJIb30BAHHUEM aIlapara ajureOpsl
3 OyHKIMH U TpaduKu
3.1 OnepupoBaTh MOHATHUAMU: (YHKIIHS, CIIOCOOBI 3aJaHus PYHKIMH, 00IacTh
ONpeNieIeHusT W MHOXECTBO 3HadeHUM (yHKIMM, rpaduk QyHKIUH,
B3aMMHO OOpaTHbIE PYHKINU
3.2 OnepupoBaTh MOHATHAMU: UYETHOCTb M HEUETHOCTh (YHKUUHU, HYIH
GYHKIINHU, TPOMEKYTKH 3HAKOMTOCTOSTHCTBA
3.3 Vcnionb3oBath rpaduky GQyHKIMHA 1J1s pelIeHus] ypaBHEHUH
3.4 Ctpouts 1 ynTaTh rpaduKu JUHEHHON (PYHKIINHU, KBaIpaTUIHONW (YHKIIUH,
CTeTeHHON (DYHKIIMU C LEJIBIM MTOKa3aTeIeM
3.5 Hcnonb3oBate rpaduku GyHKUMNA [UISI MCCIENOBAaHHMS MPOIECCOB U

3aBUCUMOCTEM NpU pElICHUM 33Jad U3 JPYTUX Yy4eOHBIX MPEIMETOB U
peasbHOM JKHU3HHU, BBIpAXaTh (hOpMYJIaMU 3aBUCUMOCTH MEX/1y BEJTMUNHAMH




Hauvana MmatreMaTnueckoro anain3a

4.1 OnepupoBaTh MOHATUSAMH: IIOCIEAOBATEIBLHOCTh, apudmMeTHueckas Hu
reoMeTpHuuecKas Mporpeccun
4.2 OnepupoBaTh MOHATUSAMHU: OECKOHEYHO yOBIBaIOLIas TIeOMETpUYECKast
nporpeccusi, cymma 6€CKOHEYHO yObIBaroIIe reOMeTpHUeCKON MPOTrpeCcCHH
4.3 3ajaBaTh NOCIEIOBATEIIbHOCTH PA3IMYHBIMU CIIOCOOAMU
4.4 Hcnonb30BaTh CBOMCTBA MOCIEIOBATEIILHOCTEH W MPOTPECcCHil A
pellIeHNUs PeabHBIX 3a7a4 NPUKIAJHOrO XapaKkTepa
5 MHo>kecTBa U JIOTHKa
5.1 OnepupoBaTh NOHATUSMHU: MHOXKECTBO, OTIEpAIlM HAJl MHOXKECTBAMU
5.2 Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar Uil ONMCAaHMS
pealbHBIX MPOIIECCOB U SBICHUI, IPU PEUICHUH 3a]a4 U3 JAPYruX y4eOHbIX
IPEJIMETOB
5.3 OnepupoBaTh  MOHATUSIMU:  ONpeAENiEeHUEe, TeopeMa,  CIEICTBHE,
JI0Ka3aTeJIbCTBO
11 KJIACC
Kon IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTAThHI 0CBOEHUSI OCHOBHOI
NpoBepsieMoro | 00pa3oBaTeJbHOH MPOrpaMMBbl CpeiHero o01ero 00pa3oBaHus
pe3yJbTara
1 Yucna v BIYUCICHUS
11 OnepupoBaTh MNOHATHSAMM: HATypaJbHOE, LEJIO€ YHUCIO; MCIIONIb30BaTh
NPU3HAKU JETUMOCTH LENbIX 4YHCelN, pa3JIoKEHHWE YHciIa Ha IPOCThIe
MHOKUTENHN JUIsl pEIIECHNUs 3a]a4
1.2 OnepupoBaTh MOHSATHEM: CTENIEHb C PAllMOHAJIBHBIM [TOKA3aTEIeM
1.3 OnepupoBaTh MOHITUSIMHU: Jorapudm ducia, AeCATUYHBIC W HATypalbHbIE
Jorapu@msl
2 YpaBHEHMS 1 HEPABEHCTBA
2.1 [TpumeHsTh CBOMCTBa cCTemeHW i IpeoOpa3oBaHUS  BBIPaKEHHH,
ONepUpOBaTh TOHATUSMHU: IIOKAa3aTeIbHOE YpaBHEHHWE M HEPaBEHCTBO;
pelaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHUH U HEPABEHCTB
2.2 BoimonHATe 1peoOpazoBaHusi BBIpAXKEHHUH, coAepKalluX JIOrapu(MBbl;
ONIEepUPOBATH TMOHATHUAMH: JOTrapU(PMHUUECKOE YpaBHEHHUE U HEPABEHCTBO;
penaTh OCHOBHBIE TUIIBI JJOTapU(PMHUUECKUX YpaBHEHHHM U HEPABEHCTB
2.3 HaxoauTs penienust npocTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 OrnepupoBaTh MOHATUAMM: CHCTEMA JIMHEWHBIX YPABHEHUN M €€ pELICHUE;
MCIIOJIb30BaTh CUCTEMY JINHEWHBIX YPaBHEHUHN NI PEILIEHUS NMPAKTUYECKUX
3aj1au
2.5 HaxoauTe pemenus npocTelnX CUCTEM U COBOKYITHOCTEN pallMOHATIbHBIX
YpaBHEHU U HEPABEHCTB
2.6 MogenupoBaTh peajbHble CHUTYalldd Ha s3bIKe anreOpbl, COCTABIATH
BBIpQXXECHUS, YpaBHEHHs, HEPABEHCTBA W CUCTEMBI 10 YCJIOBHIO 3a/ayH,
UCCIIEIOBATh MOCTPOSHHBIE MOJIENH C MCIIOJIb30BAaHUEM aniapara ajreOpbl
3 DyHKIUK U TPaPUKH
3.1 OnepupoBaTh TOHATHUSAMHU: TEpUOAUYECKAs  (PYHKIUSA, TMPOMEKYTKH

MOHOTOHHOCTH (YHKLHMH, TOYKH 3KCTpemMyMa (YyHKLIHH, HauOoiblliee U
HavMeHbIIee 3HaueHHs (YHKIMH HA TPOMEXKYTKE; MCIOIb30BAaTh MX JUIS




ncciaeaoBanus QYHKINN, 3aJaHHONU rpaduKoM

3.2 OnepupoBaTh NOHATHUSAMH: TpapUKH MOKA3aTEIbHOH, JOrapUPMHUECKON H
TPUTOHOMETPUUECKUX (PYHKLMIA; H300paxkaTb HX Ha KOOPAHHATHOM
IUIOCKOCTH M MCTIOJIb30BATH JIJIsl pEIICHUs] YpaBHEHHUH U HEPAaBEHCTB

3.3 N300pakaTh Ha KOOPJMHATHOM IIOCKOCTH TpadUKU JIMHEWHBIX YpaBHEHUN
U MCIIOJIb30BATh UX JUIS PEUICHUs] CHCTEMBbI JIMHEHHBIX YpaBHECHUN

3.4 Hcnonb3oBark rpaduku  (QYHKIUNA JUIsI  MCCIICOBAHUS IPOIECCOB M
3aBHCUMOCTEH U3 IPYruX y4eOHBIX AUCIUILTHH

4 Hauana marematnyeckoro anammsa

4.1 OnepupoBaTh MOHATUSAMU: HEMIPEPBIBHAS (YHKIINS, TIPOU3BOAHAS (DYHKIIUH;
UCIIOJIb30BaTh T€OMETPUUECKUM M (DU3MUECKUN CMBICI MPOU3BOAHON I
penieHus 3aaa4

4.2 Haxomute  mpoW3BOAHBIE  DIEMEHTAapHBIX  (DYHKIUH,  BBIYHCIATH
MPOU3BOIHBIE CYMMBI, IPOU3BECHHS], YACTHOTO (DYHKITUI

4.3 Hcnonp30BaTh  MPOM3BONHYIO  JJIsi  UCcClieAoBaHUS  (QyHKIMH  Ha
MOHOTOHHOCTh M JKCTPEMYMBI, MPUMEHSATH PE3YyJbTaThl HCCIEAOBAaHUSA K
MIOCTPOCHUIO rPpapUKOB

4.4 Hcnonp30BaTh MPOM3BOAHYIO JUISI HAXOXKIACHHS HAWIYYIIEro PEIIeHUs B
NPUKJIAJHBIX, B TOM YHCJIE€ CONMATBHO-YKOHOMUYECKHX, 3aauax

4.5 OnepupoBaTh MOHATHSAMH: TepBooOpa3Hass ¥ HHTErpai; I[OHUMATh
TeOMETPUYECKUH M (PU3HUYECKHI CMBICIT HHTETpaja

4.6 Haxoauts nepBooOpa3Hble dJIeMEHTapHbIX (DYHKUIUN, BEIYUCISATh UHTErpal
no ¢opmyne Hetorona — JleiiOHnma

4.7 Pemate nmpukiaaHble 3aJ1a4d, B TOM YHUCIIE COLUATIBHO-3KOHOMUYECKOTO U

(U3UUECKOro XapakTepa, CpeCTBAMU MaTEMATUYECKOT0 aHAIM3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Koxa

HpOBepﬂeMLIﬁ JIEMECHT COACPKAaHUS

1 Yucna u BBIYMCICHUS
1.1 Pammonanehubie  ywmcima.  OOBIKHOBEHHBIE M JACCATHYHBIC JIpOOM, TPOIEHTHI,
OecKOHEeUHbIE MIEPUOINYECKUe Ipodu. ApudmMeTnueckre ornepanun ¢ panuoHaIbHBIMU
quciaaMy, IpeoOpa3oBaHus YUCIOBBIX BblpakeHUil. [Ipumenenue npobeii u mporeHToB
JUIsL PEeIICHUs] TPUKJIAIHBIX 33/1a4 U3 Pa3JIMYHBIX OTPACiIel 3HAHUH U PeaTbHOM KU3HH
1.2 | [eiictBuTenbHble yncia. PanyonanbHble U MppalMOHaIbHbIE Yicaa. ApupMeTHIecKue
olepanuu C JeHCTBUTENbHBIMH Yuciaamu. [IpuOmmkEHHbIE BBIYMCIICHUS, TMpaBUIIA
OKpYTJIEHUs, IPUKUJIKA U OLIEHKA pe3yJIbTaTa BhIYUCICHHUH
1.3 | Crenmens c¢ uenbiM mokaszareneM. CranmapTtHas (opMa 3amucu AEHCTBUTEIBHOTO
yucna. Mcnonp3oBanue noaxonsiied (opMbl 3amMcH JEHCTBUTENBHBIX YHCEN IS
peleH sl MPaKTHYECKUX 33134 U MPEJCTABICHNS JaHHBIX
1.4 | Apudmernyeckuil KopeHb HaTypaibHOH cTemneHu. JleWcTBUS ¢ apupMETHUECKUMU
KOPHSIMU HAaTypaJIbHOW CTETIEHU
1.5 | CuHyc, KOCHMHYC UM TAaHI€HC 4YHCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHTEHC YMCIIOBOTO apryMEHTa
2 YpaBHEHUs U HEpPAaBEHCTBA
2.1 | ToxnecTBa 1 TOXJIECTBEHHBIEC IPE0OPa30BaAHU
2.2 | llpeoOpazoBaHHE TPUTOHOMETPHUYECKUX BhIpakeHU. OCHOBHBIE TPUTOHOMETPHYECKHE
(bopMmyIbI
2.3 | VYpaBHEHHE, KOpeHb YypaBHeHHA. HepaBeHCTBO, pelieHHEe HepaBeHCTBA. MeTon
UHTEPBAJIOB
2.4 | Pemenne nensix u qpoOHO-pAlMOHAIBHBIX YPAaBHEHUH 1 HEPABEHCTB
2.5 | Pemenue uppalloOHaJIbHBIX YPaBHEHUH U HEPABEHCTB
2.6 | Pemenne TpUTOHOMETPUYECKHUX YpaBHEHHH
2.7 | IlpumeHeHue ypaBHEHUI M HEPABEHCTB K PEIICHUIO0 MaTeMaTHUECKUX 3a]a4 U 3a/1a4 U3
pa3anyuHbIX 00JacTel HayKH U peasibHOM KU3HU
3 OyHKIMH U TpaduKh
3.1 | @ynkuus, crnocodbl 3amanus ¢yHkuuu. I'padpuk Qysxmum. B3aumbHo oOpaTHBIE
byHKIIIN
3.2 | OOnacte ompeneneHuss W MHOXeCTBO 3HaueHud ¢ynkouu. Hynmu  dyHkimm.
[TpomexyTKu 3HaKONMOCTOSTHCTBA. YETHBIE M HEUETHBIC PYHKIIUU
3.3 | CrenenHas QyHKUUS C HATYpalbHBIM U IIeNBIM NOKa3aTeneM. E€ coiicTBa u rpaduxk.
CaoiicTBa ¥ rpa@uK KOpHs N-Oi CTeNeHH
3.4 | TpuroHomerpuueckass OKpPYKHOCTb, ONpEAEICHUE TPUTOHOMETPUUECKUX (QYHKIUH
YHCIIOBOTO apTyMEHTa
4 Hauana MmaTeMaTH4ecKoro aHajinsa
4.1 IlocnegoBaTenbHOCTH, CHOCOOBI 3aJaHUSA IOCICAOBATEALHOCTEH. MOHOTOHHEIC
110CJIeI0BATEIbHOCTH
4.2 | Apudpmernueckas U TeoMeTpuyeckas mporpeccur. beckoHeuHo yObIBaromias

reomerpuueckas mporpeccusi. Cymma OECKOHEUHO YOBIBAIOIICH TI'€OMETPUUECKOM
nporpeccun. Dopmynia CHOXKHBIX MNPOUEHTOB. MCHoap30BaHWE NTPOTPECCHM IS




pelIeHMsI pealbHbIX 33Ja4 NPUKIIAJHOrO Xapakrepa
S) MHo3K€ecTBa 1 JIOTUKA
5.1 MHoxecTBO, omepauud Haja MHoXecTBamMu. Jluarpammel Oinepa — Benna.
[IpumeHeHnEe TEOPETUKO-MHOXKECTBEHHOTO —ammapara Uil OINMCAHMsI pealbHBIX
IIPOLIECCOB U SIBJICHUH, P PEILICHUH 33Ja4 U3 APYTUX YUeOHBIX IPEIMETOB
5.2 Ornpezenenue, Teopema, CIeACTBUE, 10Ka3aTeIbCTBO
11 KIIACC
Kona IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 Yucna v BIYKCICHUS
1.1 HarypanbHble 1 nensle uncia. Ilpu3Haku AeTMMOCTH LEJbIX Yncell
1.2 CreneHsb ¢ pallnOHAIBHBIM MT0Ka3zarenaeM. CBOWCTBA CTENEHU
1.3 Jlorapudm uncna. JlecaTnynabple U HATYpAIbHBIC JTOTapHUPMBI
2 YpaBHEHUs U HEpPAaBEHCTBA
2.1 [IpeoOpa3oBaHue BRIpAKEHHUN, COACPIKAIINX JIOTAPU(MBI
2.2 ITpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX CTENIEHU C pallMOHAJIbHBIM MI0Ka3aTeleM
2.3 ITpriMepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 IToka3arenbHblC ypaBHEHHs U HEPAaBEHCTBA
2.5 Jlorapudmuueckue ypaBHEHHs 1 HEPAaBEHCTBA
2.6 CucreMbl TUHENHBIX YpaBHEHUH. PelieHne npukiaaHbIX 3a1a4 ¢ IOMOILBIO CUCTEMBI
JIMHEUHBIX YPABHEHUN
2.7 CucreMbl ¥ COBOKYITHOCTH pallOHAJIbHBIX YPAaBHEHUH U HEPABEHCTB
2.8 [TpuMeHeHHEe ypaBHEHM, CUCTEM M HEPABEHCTB K PELICHHUI0 MaTeMaTUYeCKHX 3a1ay
W 3aJ1a4 U3 pa3IMuHbIX 001acTell HAyKH U peasibHOM KU3HU
3 OYHKIHH U TpaduKH
3.1 Oyukuus. Ilepuonnyeckue ¢yHkiuu. [IpomMeXyTKM MOHOTOHHOCTH (PYHKIIHH.
Makcumymbl ¥ MUHHUMYMBbl (QyHKUMU. HaumOonbliee ¥ HauMeHbllee 3HAYEHHE
(YHKIIMHM Ha IPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKIMHU, UX CBOMCTBA U rpaduKu
3.3 IToka3zarenbHas u orapupmudeckas GyHKIUU, X CBOMCTBA U TpaduKH
3.4 Hcnonp3oBanue rpadukoB GYHKIUHN 1715 pelIeHNs] YpaBHEHUH 1 TMHEHHBIX CUCTEM
3.5 Hcnonb3oBanue rpadukoB GyHKIMN I MCCIEI0OBaHUS IPOIIECCOB U 3aBUCUMOCTEHA,
KOTOpbI€ BO3HUKAIOT NPU pEUIeHHM 3aJad M3 JPYruxX Yy4yeOHBIX MpeIMETOB U
peasbHON )KU3HU
4 Havana maTeMaTH4ecKoro aHaamsa
4.1 HenpepoiBable QyHKIIMU. MeTO] MHTEPBAJIOB AJIsl pEIICHUs] HEPAaBEHCTB
4.2 [TpousBoanas ¢pyukimu. ['eomerpruyeckuit 1 GU3NIECKUIl CMBICI TPOU3BOTHOM
4.3 [TpousBosHbIE 3yeMEHTApHBIX (QYHKIMA. DPOPMYyNbl HAXOXKAECHUS MPOU3BOIHOU
CYMMBI, IPOU3BEJCHMS U YACTHOTO QYHKIUI
4.4 [IpumeHeHre TPOU3BOJHOW K HCCIENOBaHUIO (YHKIUMH Ha MOHOTOHHOCTH U
SKCTpeMyMbl. HaxoxxJeHre HauOOoJbIIero U HaMMEHBIIEro 3HaueHus (QyHKIUU Ha
OTpe3Ke
4.5 [TpruMeHeHHne TPOU3BOTHON ISl HAXOXKICHHS HAWTYUIIEero PEHIeHUs] B MPUKIIAIHBIX
3ajjauax, Uil ONPEAETCHHUS CKOPOCTH Mpolecca, 3aJaHHOro (GOopMylnod win
rpaduKomM
4.6 ITepBooOpaznas. Tabmauia nepBooOpa3HbIX




4.7

WHuTerpan, ero reomeTpudeckuii M GU3NUECKU CMBICI. BhIuncienne uHTErpaia mo
dbopmyne Hetorona — JleiiOnuna




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiembie TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3oBaHus

Brnanenue wmeromamu J10Ka3aTeNbCTB, QJITOPUTMAMH PEIICHUS 3ajady;
yMeHue (GOpMyIUpPOBaTh M ONEPUPOBATh MOHATHUAMHU: OIpPENEICHUE,
akcuoma, TeopeMma, CJIEeACTBHE, CBOICTBO, NpU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKHU; MPUMEHATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, MPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTEeMaTHUYeCKONW WHIYKIUH;
IMPOBOAUTDL AOKA3aTCIIBHBIC PACCYXXACHUS IPHU PCUICHHUH 3a71a4, OUCHHUBATDb
JIOTUYECKYI0  TMPABUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU. MHOXECTBO, IMOAMHOKCCTBO, OIICpalluyi HaJl MHOXCCTBAMMU;
YMEHUE UCHOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juist
OnmrucCaHusd p€ajibHBIX MPOUECCOB U SIBJIEHUU U Inpu p€IICHUU 3aaa4, B TOM
qHclie U3 JPYTUX Y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATh MOHATHIMHU:
rpad, cCBs3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a]1aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMH; MCIOIb30BaTh Tpadbl Mpu

pelieHuu 3aaa4d

YMeHue omnepupoBaTh MOHATHAMHU: HATypalbHOE YHCIIO, ILIEI0E YHUCIIO,
CTETIEHb C IIeTIbIM MOoKa3aTeNeM, KOpeHb HaTypajJbHON CTENEeHH, CTENEeHb C
paIMOHATBFHBIM TTOKa3aTelleM, CTETIeHb C JIEHCTBUTENBHBIM IMOKa3aTeseM,
JorapuM YuCla, CHHYC, KOCHHYC M TaHTEHC MPOMU3BOJBHOTO YHUCIA,
OCTaTOK IO MOJIYJIO, PALMOHAJIBHOE YHCIO, UPPAlMOHAIBHOE YHCIIO,
MHOXECTBAa HATYPaJbHBIX, IENbIX, PpAIMOHAIBHBIX, JIEHCTBUTEIBHBIX
YHCeN; YMEHHE UCTIONb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIIUI 001Nt
JeNUTeNlh W HauMeHblllee o0Iee KpaTHoe, anroput™M EBkimma mnpu
peLIeHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMHU MO3UIMOHHBIMU CHCTEMaMH
CUHMCIJICHUS; yMEHHE BBITIOJIHITH BEIYMCIICHUE 3HAUSHHUI U TIpeoOpa3oBaHuUs
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, mpeoOpasoBaHusi APoOHO-
pAallMOHANBHBIX ~ BBIP@KCHHWH; yMEHHE  ONEpPHUPOBATh  MOHATHSIMU:

nocCiaca0BaTCIbHOCTD, apI/I(l)MeTI/I‘-ICCKaH nporpeccust, reoMeTpuiCCKad




nporpeccusi, OeCKOHEYHO YyObIBaroIlasi reoMeTpudeckas MpOTrpeccHs;
YMEHME 3a/laBaTh I10CJIEJOBATEIbHOCTH, B TOM YHUCJIE C IIOMOIIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEePUPOBATH MOHATHSAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHWCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO ~ 4ucia, ¢opMa  3alucH  KOMIUIEKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJIUTH apUPMETHUECKUE JEHCTBUS C KOMIUIEKCHBIMH YHCIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
NOHATUSAMU:  MaTpuna 2X2  u  3%3, onpenenuTeab  MaTpUIbI,

FCOMeTpI/ILIeCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMmenue ONCprUpOBaTh MNOHATUAMH: PpPALUOHAIBHBIC, HWPpalXOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘ICCKI/IC, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W  HCPABCHCTBA, HNX CUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMUA. TOXIACCTBO, TOXIACCTBCHHOC Hp606p330BaHI/IC, YpaBHCHHC,
HCPAaBCHCTBO, CHUCTCMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HCpPaBCHCTB MW CHUCTCM; YMCHHUC pCIIATb YPABHCHUA,
HCPAaBCHCTBA M CHUCTEMBI C IOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHH, HEPABCHCTBA W CHCTCMBI C IIAapaMCTpOM; MPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI AJId PCIICHHUA MAaTEMAaTUYCCKHUX

3aZlaq 1 3aa4 U3 pa3JINIHbIX oOnacreit HAyYKH U peaanoﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHUAMM: (DYHKIMS, 4YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIIMH, OrPAaHUYEHHOCTh (YHKIUU, MOHOTOHHOCTh
GyHKLIMH, SKCTpeMyM (yHKIMM, HauOojblllee U HaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (PYHKIIUS, aCUMITOTHI rpaduka
¢byHKLMU, TepBas U BTOpas MPOU3BOAHAS (DYHKIMM, T€OMETPHUECKUN U
¢busznyecKkuil CMbICII NPOU3BOAHOM, TNEepBOOOpa3Has, ONpPEIeTIEHHbII
UHTETpal; YMEHHME HaXOAWUThb ACHUMITOTHI Tpaduka (QYHKIUHU; yMEHHE
BBIUMCIATH  NPOMU3BOJAHBIE  CYMMBI, IMPOM3BEICHHS, YacTHOIO U
KOMITO3UIIMN (YHKIMHA, HAXOAWUTh ypaBHEHHME KacaTeJbHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJIUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHUE HCIONb30BaTh MPOU3BOJIHYIO Ul HCCIeNoBaHUA (YHKUHUH,
HaXOJUTh HAWOOJIbIIME WM HAUMEHbIIWE 3HAuYeHUs QYHKIHM;, CTPOUTh
rpaduKd MHOTOWJIECHOB C HCIIOJIb30BAaHUEM arlapara MaTeMaTHYecKOro
aHanu3a;, MPUMEHATh MPOU3BOJHYIO Ul HAXOXKJIEHHsS HAWIy4dlIero
pellleHusT B NPHUKIAJHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

bu3MYecKuX 3a/adax; HaXOJIUTh TUIOMIAAN U 00BEMBI (DUTYp C TTOMOIIBIO




HHTErpaaa;, NpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIrO MOACIMPOBAHUA C

noMoIbio AuddepeHnnanbHbIX ypaBHEHUH

YMenue onepupoBaTh NOHATUSAME: TpapuK GyHKIMH, 0OpaTHAs (yHKIHS,
KOMITO3HLMS (DYyHKUMH, JTUHEHHas QYHKIMA, KBagpaTH4yHas (QyHKIHS,
paunvoHanmbHas (QYHKIUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUUYECKHE
¢GyHKIMK, OOpaTHBIE TPUTOHOMETpUYECKHE (DYHKIWH, MOKa3aTelbHas U
Jgorapupmuueckas (yHKIUH; yMEHHE CTPOUTh TpapuKH H3yYEHHBIX
GyHKUMA,  BBIMOJHATH  TIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3y4eHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
pelIeHu: 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 3a7ad U3 peabHOU
KU3HH; BBIpaXaTh (OpMyJTaMH 3aBUCHMOCTH MEXIY BEIWYHHAMHU;
UCIIONIb30BaTh CBOWMCTBA M TpaduKu (QYHKIMH Ui pelleHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH; H300paxxaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBaA peH_ICHI/II‘/'I ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemiate TEKCTOBBIE 3a/laud Pa3HbIX THUIIOB (B TOM 4YHCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTh TOBapOB
yCIIyT, HAJOTH, 3a/1a4d U3 00JAaCTH yNpaBlIE€HUs JUYHBIMU M CEMEHHBIMU
(¢uHaHCaMM); COCTABJIATH BBIPAKEHHUS, YPAaBHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI IO YCIIOBUIO 3aJayd, HUCCIEN0BATh IIOJYYEHHOE pELICHUE U
OLIEHUBAaTh IPABIONOAOOHOCTh PE3YNbTAaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTUKH; COCTaBIATH BBIPAYKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 33J1a4M, UCCIIEN0BATh
IOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHWMEM  ammapara  anreopsl,

WHTEPIPETUPOBATH MTOIYYEHHBIN pe3yiabTaT

YMeHne omepupoBaTh MOHATHAMU: CpefHee apupMeThuecKkoe, MeIuaHa,
HanOoJIbIlIee U HAMMEHBIIIee 3HAYEHUs, pa3Max, JUCIIEPCHUsi, CTAaHIAPTHOE
OTKJIOHEHHE YHCIIOBOTO Ha0oOpa; yMEHWE H3BIEKaTh, UHTEPIPETUPOBATH
nH(popMaIrio, MpeICTaBIeHHYI0 B TabIWIIax, Ha auarpaMmax, rpadukax,
OTPaXKaIOIIYI0 CBOMCTBA PEaJbHBIX IMPOILIECCOB U SIBICHUH; MPEICTaBIATh
uH(pOpMalLlMI0O C TOMOUIbI0 TabMUIl W JAMarpaMM; HCCIIeN0BaTh
CTAaTHCTUYECKUE [aHHBIE, B TOM YHCJIE€ C TpPUMEHEHHEM TrpaduuecKux
METOJ/IOB U AJIEKTPOHHBIX CPEJCTB; TPAaPUIECKH UCCIEI0BATh COBMECTHBIC

HaOJI0ICHNUS C MOMOIIBIO JHarpaMM pacCeUBaHUs U JMHEHHON perpeccun

YMeHHe ONepUpOBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

coOBbITHE, BEPOSTHOCTh CIIy4aHOTO COOBITHUS; YMEHUE BBIUYUCIATH




BEPOSITHOCTh C HCIIOJIB30BAaHUEM TIpaUUecKHX METOJ0B; IPUMEHSThH
GOpMyIBI  CIOKECHHSI U YMHOXKEHHUS BEPOSITHOCTEH, (OpMyIly IMOJIHOM
BeposTHOCTH, hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (POPMYIIBI;
OIICHUBATh BEPOATHOCTH pEATbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CIIydaiiHas BEJIMYHMHA, pPACIpelelieHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, IUCIEPCHS W CTAHJAPTHOE OTKIOHCHHUE
CIIyyallHOW  BENWYMHBI, (QYHKIUW  paclpeieiieHUs W  IUIOTHOCTH
PaBHOMEPHOTO, MIOKA3aTEIILHOTO U HOPMAJIBHOTO pacIpeesieH i, yMeHue
UCTIOJIB30BaTh CBOMCTBA M3YYECHHBIX pACHpeAeiCHUN Il pEHICHUs 3a/1ay;
3HAKOMCTBO C IOHSTHUSMHU: 3aKOH OOJIBIIUX YHCEJ, METOIBI BHIOOPOUYHBIX
UCCIIC/IOBAHMI;, YMEHWE TPUBOJIUTH IPHUMEPHl TPOSBICHHUS 3aKOHA
OOJBIIMX YHUCEN B TMPUPOIAHBIX W OOIIECTBEHHBIX SBJICHHSX; YMEHUE
OIEPHPOBATH TMOHITUSMHU: COUETAHUE, MEPECTAHOBKA, YHCIO COUYCTAHUHU,
YUCII0  TIEPeCcTaHOBOK; OwHOM  HpBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS VIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA,; COCTABISTh BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPCTUPOBATDH HOJIy‘ICHHLIfI pe3yibTar

YMeHue onepupoBaTh  IMOHATUAMM: TOYKa, MpsMas, IUIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJa, IUVIOCKUN YroJj, JBYTPaHHbBIN
yroj, TPEXIPaHHBIA YIOJl, CKPELIUBAIOIIHUECS IPAMbIE, N1apalIeIbHOCTh U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HHOCKOCTCﬁ, yrojia MEXKAy IPIAMbIMHU,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJl MEXKIAY IUIOCKOCTSMH,
paccTosiHue OT TOYKH [0 IUIOCKOCTH, PAaCCTOSTHHE MEXAY IPSIMBIMH,
pPacCTOSIHUE MEXKIY IIJIOCKOCTSMH; YMEHHME HCIIOJIb30BaThb IPHU PELICHUU
3ala4 U3Yy4YCHHBIC q)aKTI)I U TCOPCMbI INUIAHUMCTPUHU, YMCHHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOACIM C TIOMOHIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIaThb

CBA3aHHBIC C HUMU ITPAKTHYICCKUC 3a1a4Un
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YMeHue omepupoBarh MOHATHSAMU: IUIOHIAAb (QUTYpPHI, 00BEM GUTYPHI,
MHOI'OrpaHHUK, HpaBHJ’IBHLIﬁ MHOI'OrpaHHUK, CCYCHHUE MHOI'OI'paHHHKA,
KyO, mapajienenumnesn, Opu3Ma, NUpaMuna, (urypa M TOBEPXHOCTh
BpaIlieHus, MWIMHIAP, KOHYC, Immap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTH NHUPAMHUBI, TMPHU3MBI, KOHYyca, LWIMHApPA, 00BEM KyOa,
NPSMOYTOJIBHOTO — MapaJulesIeNuIieia, MUPaMHUIbl, TPHU3MBI, WIHHIPA,
KOHyca, Imapa, pa3BEPTKA MOBEPXHOCTH, CEYCHHsI KOHYyCa W IHIIMHIPA,

napamiCJIbHbIE OCHM HWJIM OCHOBAaHWIO, CCYCHHUEC Iapa, ILIOCKOCTb,




Kacaromasicss cepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEeueHHue
MHOTOTpaHHHKA, W300paXkaTb MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalCHUs, UX CEUYEHHUs, B TOM YHCIIE C ITOMOILIBIO JIEKTPOHHBIX CPEJCTB;
yYMEHHUE MPHUMEHSATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh onpeaeneHus U3ydaemMbIx (PUTyp, BBIABUTATH THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX T'€OMETPHUYECKUX (QUTyp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; YMEHHE TMPOBOAUTH Kiaccudukanuioo Guryp Imo
pa3IMYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOAMMBIE OTOJHUTEIbHBIC

IMOCTPOCHUA
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YMeHHe  onepupoBaTh HOHSATHSIMH: JIBIDKEHHE B IPOCTPAHCTBE,
NapajuIeIbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue Moa00Us, NOA00HBIE GUTYPBI; yMEHHUE
pacmo3HaBaTh paBHBIC W TOJOO0HBIC (DUTYPHI, B TOM YHCJIC B MPHPOJE,
UCKYCCTBE, apXUTEKTYPE; MCIIOJIb30BaTh T€OMETPUUYCCKHE OTHOILICHUS TIPU
pelICHUH 3a/ia4y; HaXOJWTh T'COMETPHYECKHE BEIUYHMHBI (JTMHA, YTOJI,
I0Iaab, 00BEM) TIPU PEIICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 pEaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TEOMETPUUYCCKUE BEITMYUHBI
(ImMHA, Yroi, IUIOMab, OO0BEM, IUIOMIAAh TOBEPXHOCTH), HUCHOIB3YS
W3YYCHHBIC (OPMYIBI M METOABI, B TOM YHCIE: IUIONA/lb TMOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJOHanb cdepsl; 00bEM Kyoda,
NPSIMOYTOJIBHOTO ~ TApaJUIeNICNUIeIa, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

KOHYCa, l1apa; YMCHHUEC HAXOAUTb OTHOLICHUE 00BEMOB HOI[O6HBIX (l)I/Il"yp
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YMeHnue OINICpHUPOBATH TOHATUAMU: MPAMOYT'OJIbHAA CHUCTECMa KOOPJAWHAT,
BCKTOpP, KOOPAWHATBHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha 4YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3I/ICY,
CKaJIIpHOC IMPOM3BCIACHUC, BCKTOPHOC IIPOMU3BCIACHUC, YIroll MCKIY
BCKTOpaMHu; YMCHUC HCIIOJIb30BATb BCKTOpHBIfI u KOOp,Z[HH&THLIﬁ METO
JJI pEHICHUA TrCOMCTPHUYICCKUX 3ada4 U 3aJia4 JpYyTHUX yqe6HBIX opeaAMETOB
YMenue BLI6I/IpaTB HO,Z[XO,I[}IH_II/Iﬁ MCTO OJid pCIICHUA 3aJda4r; IOHUMaHHUC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU MPUPOJHBIX U 06H1€CTBGHHBIX
nmponeccoB u ﬂBHCHHfI; YMCHHUEC pacClio3HaBaTb IPOSBJIICHUC 3aKOHOB
MAaTE€MAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH NPUMEPLI MATEMATUICCKUX

OTKPBITUMA POCCUMCKON U MUPOBOM MaTeMaTUYECKOU HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX 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,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

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

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

15 CuHyc, KOCHHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHICHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI

JlelictBuTenpHble  4Hcna. Apu(METHYECKHE ONepalud C  JeHCTBHTEILHBIMU
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 WppannonanbHble 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 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB

2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu

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




Oynkius, cnocodbl 3ananus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo 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 Tpuronomerpudeckue GyHKINHU, 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 Hayana maTemaruueckoro anaiusa
4.1 [TpousBoanas ¢yukiuu. [Ipons3BoiHbIe 31€MEHTAPHBIX (YHKITHIA
[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 1 cTaTUCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 Kombunatopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEPXHOCTH BpAIICHUS
7.5 KoopauHatel 1 BEKTOPHI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

e Aunre0pa u Hauana MaTemMatudeckoro ananusa. 10-11 kmacc. Anmumos 11LA.,
Konsrun FO.M., Tkauea M.B. u ap. AkiinonepHoe obmiectBo «M3naTenbcTBo
«IIpocserenune»

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

e VMK Anrebpa n matemarnueckuid ananu3 10-11 aBt. Anmumos. I.A.

e VMK Anrebpa n matemarnueckuid ananu3 10 u 11 ki1, aBr. Mopakosud. A.T'.

e AmumoB II.A., Konsarun IO.H., Tkauea M.B. u ap. Ypoku anreOpsl u Hauana
ananmu3a 10-11 knaccel: Metoauueckoe nocodue it yuutens. M: Ilpocsemienue

e Agmumos lI.A. u np. Aunaktuueckuii matepuan uist 10- 11 xnacco. KontposnbHble u
u3MmepurenbHbie Mmatepuaisl. Tectsl. M.: IIpocBemenue

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

— www.edu.ru — obpa3oBaTeabHbIH

— Www.ed.goV.ru — TOKyMEHTBI TIPaBUTEIbCTBA 00 00pa3oBaHUH
— www.metodika.ru — metonuka

— www.ege.ru - EI'D

— http://live.mephist.ru — OTkpbIThI OaHK 32124



