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MNOACHUTEJIBHASA 3AIINCKA

VYuebHblli Kypc «Anrebpa M Hauaja MaTeMaTHUYECKOrO aHAIM3a» SBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECTeUMBACT MHCTPYMEHTAJIbHYIO 0a3y IS
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOpPOHBI, (hopMHUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUJICHUE O0yYaloMIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiudecsi OBJaJIeBaloOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHOM Hayku, KOTopas (QOpMyIHpyeT CBOHU
JOCTHKEHHSI B MAaTEeMaTH4IeCcKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOro aHalu3a 3aKia/lbIBacT
OCHOBY I YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCHICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIIECTBEHHOMN KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX /IS JajbHEHWIIero oOpa3oBaHUs U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMHU anreOpbl M MaTeMaTHMYECKOro aHalu3a pPa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JEAYKTUBHO, MCIOJB30BAThH
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHHUE.

B xone uzyueHus yueOHoro kypca «Ainredbpa M Hayalla MaTeMaTH4YECKOrO
aHanM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAILUH,
UHTEpPIpPETallud  TOJIYYEHHBIX  pELIeHWH, 3HAaKOMSTCS C  IpUMEpaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B MpHUpPOJAE, HaykKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIbHBIM BOCIUTATENIBHBIM MOTEHIIMATIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBId MaTepuaj, CHOoCOOCTBYIOIIUI
(GOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NESTENIbHOCTH, TpeOyIoleld MPOJOKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IIOJyYCHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTH4eCKOTo
aHaJln3a JIKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYEeHHUS.

B crpyktype yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YECKOrO
aHaJIKM3a» BbIJEJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BblUMCIEHUD», « DyHKIMU U Tpadukny, «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE



COJIEPKATENbHO-METOANUECKUE JIMHUM HW3YyYaloTCs Ha MPOTSHDKEHUHU JABYX JIET
oOydeHHusi Ha ypOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
Jpyr Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U pasnenamu. J[aHHBIHI
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJEp’KaHUE HECKOJBKMX MaTeMaTHYECKUX MAMCLUMILUIMH, TaKMX Kak aureopa,
TPUTOHOMETpPHUSI, MAaTEeMAaTHUECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJAAEBalOT BcE Ooiee
MIMPOKUM MATEMATUYECKUM aIlllapaToM, y HUX IOCJIEI0BATENbHO (hopMupyeTcsa U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IIPU U3YYEHUH y4eOHOro Kypca, JUis
peIIeHUsI CaMOCTOSITETFHO CHOPMYIMPOBAHHONW MaTeMaTHYECKOM 3a7aud, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero o01iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeiusieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMYHBIX
dopM 3amucu 4yMcia, YMEHHUE JeJaTh NPUKUJKY, BBIIOJHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIE BBIpaXEHUs, paboTaTh C MaTEeMaTHYECKUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBA HaTypaibHBIX, IIEIbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puYecKue 3aJaud U ONepaluu: JeJeHHe Haledo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECKHUE ONEpalny, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHUCEN U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTHKH KaK HayKH U €€ POJH B
MIOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKPETH3AIHS.

Jluaust «YpaBHEHHS W HEPABEHCTBA» pEaIU3yeTCsd Ha MPOTSHKEHUHM BCETO
oOyueHusi Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IIporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKHX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
colepkaimx mnapametpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCIIEOBaHUM (PYHKIUI C MOMOIIBIO MTPOU3BOJHON, NPU PELIEHUH NPUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAaUMEHBIINX 3HAYeHUH (PyHKUIUH.
Jannast copepkarenbHas JUHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmymnam, mpeoOpa3oBaHUs  PalMOHAIBHBIX,
UppaIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TaKXKE BBIPAKECHU,
coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps m3ydeHuio anredpandeckoro
MaTepuansa NPOUCXOJUT  JAJbHEWIEeEe  pa3BUTUE  AJTOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeACTaABICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEPAaBEHCTB. AnrebOpa
npemyaraeT 3(PQGEeKTUBHbIE HMHCTPYMEHTHI JUISl PEIICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3aJ]1a4, HAIJIAHO JTEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKa HAYKH.

CopepxarenpHo-MeToMYeckass JUHUS «DYyHKIUMU U TpaduKW» TECHO
neperjeTaeTcs ¢ IPYyTMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIPHOCTh U3YUEHUs MaTepuana. M3ydenue cTreneHHoun,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUMU 7Sl pelleHUs 3aad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHUMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NMYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYEHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeIbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXaThb 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznu4Hoil dopme: aHATUTHYECKOU, Tpaduueckord u cioBecHoi. Ero m3yudenwue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyecKoro aHaliu3a» IO3BOJISIET
CYILLECTBEHHO PaCIIMPUTh KPYyTI KaK MAaT€MAaTHYECKHX, TaK U NPHUKIAJHBIX 3a4ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAYEHHUS, BBIYUCIATH MIIOManun (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TmpolueccoB. JlaHHas coaepkareinbHas JIMHHAS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUS MAaTeMaTHYECKUX MOJENIEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4€CKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPAaKTHOTO, (OPMAIbHO-JIOTHYECKOTO |
KpPEaTUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUW pPAClO3HABAaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaroluecs: y3HaT O



BBIJIAIONIUXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKECTBa ¥ JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIONMNA BCE pa3JIeibl
MaTeMaTUKH H e¢ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIE MaTeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aloleMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €T0 ISl BHIPAXKEHUS CBOUX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIIJICHUS
0Oy4JaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHYCCKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hadajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHUYE€CKOTO MOJIEIUPOBAHUS, KOTOPHIE MPHU3BAHbI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peatbHBIX
CUTYyallMi, WCCIACAOBAHMS O3THX MOJENEH C IOMOIIBIO afmapaTa aureOpbl H
MaTEMaTUYeCKOTO aHajii3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KOK/IBIN U3 Pa3fIesioB MPOTPaMMBbI, ITOCKOJIBKY BECh MaTepHall
y4eOHOr0 Kypca IIMPOKO HCIIOJB3YeTCs I pelieHus MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETHU3UPOBATH  MPOOJIEMY.
JestenbHOCTh MO (OPMUPOBAHMIO HABBLIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTCs B IPOIIecCce U3yUeHUs BCeX TeM yueOHOTo Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaJIU3ay.

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



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSITHYHBIC JAPOOH, IPOILICHTHI,
OeckoHeuHble mnepuoanueckue npoou. IlpuMeHeHue npoOed W MPOIECHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U peabHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckne  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMd.  MoOyib
JNEeWCTBUTEIBLHOTO YHCIa U €ro cBoicTBa. [IpnbOmmkéHHBIC BHIYMCIICHUS, MTPaBUIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYHMCICHUH.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXo el (GopMbl 3aMMUCH JEHCTBUTENBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypaJbHOM CTEIICHH U €T0 CBOWMCTRA.

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

Jlorapupm wymcna. CpoiictBa jnorapu¢pma. JleciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHMSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EJIbIX U APOOHO-PAIIMOHATBHBIX YPABHEHUUN U
HEpPAaBEHCTB. MHOTOwWIeHbl OT OJHOW TepeMeHHOW. JleleHue MHOrowieHa Ha
MHOrO4JIeH ¢ ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
ko3 unmenramu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BEIPAXKCHUM, COACPKAIIMNX CTCTICHU M KOPHHU.

UppanmonaabHbie ypaBHEHHS. OcHOBHEBIC METO/IBI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YpaBHCHUM.

[IpeoOpa3zoBaHue BhIpaXKEHHI, COACPIKAITUX JTOTAPU(MBI.

Jlorapupmuueckue ypaBHEHHUSI. OcHOBHBIE METO/IbI perieHus
jgorapu(pMUUYECKUX YpaBHEHUH.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETpUYECKUX YPAaBHEHUM.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MATpUllbl 2X2, €ro TeOMETPUYECKUN CMBICI H
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENS ISl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpUKIAgHBIX 3a4a4 C I[OMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue MOCTPOEHHOM MOAENU C
ITOMOIIBIO MATPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEAIbHONM CHUTyalldd C IOMOIIBIO
YpaBHEHUII W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3IMyHbIX 00JIacTeld HAyKu U peasibHOU
KU3HU.

@OyHkuuu U rpadpuku

@®yHkus, crnocoObl 3amanus (yHkuM. B3aumMHO o0OpaTHble (YHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkum. DinemeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymn QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE U HeuéTHbIe pyHKUMU. [lepuoanueckue
¢byskuun. IIpoMexyTKn MOHOTOHHOCTHM (PYHKUMHA. MakCUMyMbl U MHHHMYMBbI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpaUKOB.

CrenenHast pyHKIMS ¢ HATypaJdbHBIM U 1IeJIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHU Kak (PYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas GyHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIEHUs YpAaBHEHUH.

TpuroHomeTpuyeckass OKPYKHOCTb, OIpPEACICHHE TPUTOHOMETPUUYECKHUX
(GYHKIMI YHUCIOBOTO apryMeHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauaja MaTeMaTH4ecKOro aHajaimn3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEbHOCTEH. MeTon
MaTeMaTU4eCKON WHIYKIUU. MOHOTOHHBIE U OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHST BO3HUKHOBEHHSI MAaTEMATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuiecKas rnporpeccuu. beckoneuHo yoObiBaromas
reoMmeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO yObIBalOIel reoMeTpuiecKon
MPOTrPECCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno €. @opmyiia CI0KHBIX
NpoLeHTOB. Mcnonb30BaHWE MPOTPeccUMU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢ynkiuil. CBoiicTBa (QYyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUH 1715 penieHus 3aaa4.

ITepBas u Bropas npou3BoaHble QyHKIUU. Onpenenenne, reOMeTpUIECKui u
busznyecKuii CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduKy QyHKIIHH.

[IpousBogubie  smemeHTapHbX  ¢yHkmuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIMY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOX€eCTBO, ONEepanMy HaJ MHOXECTBAMHU W KX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. I[IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOTO  amnmapara i
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

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

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHble u nensle yucna. [IpuMeHeHne NpU3HAKOB JEIMMOCTH LEIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HammMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uis pemeHus
3a/1ay B LEJbIX YHCIIAX.

KommnekcHble uucna. Anredpandeckas U TpPUTOHOMETpUYecKas (HOpMbl
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeThdyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHrn U3 KOMIUIEKCHOTO uuchia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PEIIeHHs] PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CJIE/ICTBHSI. PABHOCHIIBHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. PelieHne TpuroHoMeTpuyecKux HEPaBEeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UppaLMOHATIBHBIX, TOKA3aTEIbHBIX U JOrapU(PMUYECKUX YPABHEHUI.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C apaMETPaMHU.



[IpumeneHne  ypaBHEHUMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHKIUNA. ['eomerpuueckue oOpas3bl ypaBHEHUH H
HEpaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPUKH.

['padrueckne mMeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEIICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QyHKIUN Ui HCCIENOBAaHUS MPOIECCOB H
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT MPHU PEUICHUW 3aady U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauaja MaTeMaTH4eCKOro aHAJIM3a

[TpumeHeHre MpOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH HAa MOHOTOHHOCTH U
skcTpeMymbl.  Haxokaenue  HauOoNbIIEro WM HAUMEHBIIErO0  3HAYEHUU
HEIMPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEIIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs Mpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. I[lepBooOpasHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mo ¢popmyne Hotorona-JleiiOuua.

[TpumeHeHne uMHTErpaja s HAXOXKICHHS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKUX TEJL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOLECCOB C MOMOLIBI0 U depeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUM,
IpoLenyp TpaKIaHCKOro oOmiecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON Tpa)kIaHCKON HUJIEHTUYHOCTH, YBOKECHHS K
MPOIIOMY M HACTOSIIEMY POCCHIICKONW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM acClEeKTaM pa3IMuHbIX BUJOB UCKYCCTBA;

5) pu3UecKOro BOCIUTAHMSA:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0POBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (GU3NYecKass aKTUBHOCTH), (PU3NUECKOE COBEPIIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYJOIIO0Us, HWHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JNESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeid mnpodeccnrt W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 3a/1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH KYJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00aIbHOTO XapaKTepa dKOJIOTHYECKUX MpoOaeM, OpueHTaIus
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JlacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAaKTUKH, IOHHUMAaHUE
MaTeMaTHYECKOM HayKH KakK c]epbl 4YeIoBEUeCKOW JesATEebHOCTH, 3TaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMHU, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM Kak CpEeICTBOM IO3HAHHUS MUDa,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISIBJISAIT M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPHU3HAKM MAaTEMAaTHYECKHX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMSI 17151 0000IIEHHS U CPAaBHEHHSI, KPUTEPUHU TPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMyaupoBaTb U  NPeoOpa3oBbIBaTb  CYXKACHUS:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUNH;

JenaTb BBIBOABl C MCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemnieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumboJee MOAXOMAUIMH ¢ y4ETOM
CaMOCTOATENIbHO BBIJIEJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITIOJI30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IIPOBOJUTH CaMOCTOSITENIBHO CITITAHUPOBAHHBIA SKCHEPUMEHT, UCCIIETOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEeKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEeKTaMHU, SIBJICHUSIMU, IIPOLECCAMU;

CaMOCTOATENEHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
MPOBENEHHOTO  HAOJIOJEHUS, UCCIEIOBaHUs, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXKHOE PAa3BUTHE IMIPOLIECCA, A TaKKE BbBIABUIATH
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBJIAT JA€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3IUYHBIX BHJIIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpPUpPOBaTh MH(POpPMALIUIO, MPEIACTABIATh €€ B pa3IMyHbIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKH;

OLICHUBATH HaAEKHOCTD uHbopMaIuu () CaMOCTOSATEIIBHO
chOpMYITMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0menne:

BOCIPUHUMATh U (POPMYIHpPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIpaXaThb CBOIO TOYKY 3pPEHUS B
YCTHBIX M IHCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HALICJICHHbIE Ha IOUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIIEIOBAHUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBJISATH ILJIaH, AITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pelIeHus ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIaJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMBIX JCHCTBUM U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTaTOB, BIAJETh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pPelIeHHs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCUThH KOPPEKTHUBBI B JICATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, JAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eTEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIECTBA KOMAHIAHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieb COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Ppe3yJdbTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpyNmoBbIX ¢opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBbIE IITYpMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThHl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATh
Ka4ueCTBO CBOEr0 BKJaja B OOIIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenus B 10 kuacce oOyyaromuiicss MOJYYUT CIEIYyIOIINE
npeaIMeTHbIe Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaU3ay:

Yuciia ¥ BBIYUCTICHUSA

cBOOOJHO OIEpPUPOBaTh MOHATUSMHU: palMOHAIBHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOIEHTHI, HWPPALUOHATBHOE YHCIO, MHOXECTBa
pPALMOHAIIBHBIX U IEMCTBUTENIBHBIX YUCET, MOLYJb ACHCTBUTEIBHOTO YUCIIA,;

OPUMEHATh JIpOOM M TPOLEHTHI JUIsl PEIICHUs MNPUKIAAHBIX 3a7ad W3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

NPUMEHATH NPUOIMKEHHBIE BBIYUCICHUS, TPABIIIA OKPYTJICHUS, IPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;



cBOOOZIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCITOJIB30BaTh MOAXOAANIYIO (DOPMY 3aMKUCH JAEHCTBUTENBHBIX YUCEN JJIS PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

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

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOZIHO OMNEpPHPOBATh MOHATUSAMU: JIOTapu(pM YHCIA, JECATUYHBIE WU
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHIEHC
YHUCJIOBOTO apryMEHTa,;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC M aPKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

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

OPUMEHATh Pa3jIUYHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPABHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(PUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSAThH
JI€JIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

CBOOOIHO ONEpUpOBATh MOHATUSAMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpuLa, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro T€OMETPUYECKUN CMBICI,
WCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMBl JIMHEWHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYALIMU C IIOMOIIBIO CUCTEMBI JIMHEWHBIX YPABHECHUH,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIHA C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pPE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKECHUN,

BBITNOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAKEHUHN, COJEPIKAIINX CTEIICHH C
palMOHAIIBHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BbIPAKECHMUI;

cBOOOJHO OMNEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUECKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B W OCYILECTBIISAA IPOBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYEcKre GopMyJIIbl JUIsl TPeoOpa3oBaHus
TPUTOHOMETPHUUYECKUX BBIPAKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJIEJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/ayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajireopsl.

DOyHKUMH U TPapuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMM: (PYHKIMS, CIIOCOOBI 3a1aHus (pyHKLHUH,
B3aMMHO 0OpaTHble (QYHKIUHU, KOMHOO3UIMUSA (QYyHKUMNA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACThb ONPEEICHHUS U MHOKECTBO
3HaYeHUHN QPYHKUNU, HYJIU QYHKIIHH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJHO OINEpUPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHbIIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

CcBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs (QYHKIUS C HATypaJbHBIM U
HeabIM ToKa3zareneM, Ipapuk CTeNeHHOW (YHKUMHU C HATypalbHbIM U IEJIBIM
nokasaresieM, rpaduk KOpHs N-oi cTerneHu Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJbHbIM I0Ka3aTeJEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOCHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TMOKAa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, WX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA ISl PEIICHUS
YPaBHEHHU;

CBOOOIHO ONEpUPOBATh MOHATUSMHU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNEe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA TMPOLECCOB H
3aBUCUMOCTEN MpH pElIeHUH 3aJlay U3 APYrHuX y4eOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXXaTh (HOPMyJIaMH 3aBUCUMOCTH MEX]y BEIMYMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJTHO OMNEPHUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLUAJIBHBIA POCT, (OpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIETOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYCHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXKACHHMS MAaTEMaTHYECKOro aHajln3a KaK aHajlu3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAS Ha OTpE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIIUHN TSl pEeLICHUs 3a]1ay;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOHBIE CyMMBI, TPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (YHKIUH, 3HATH MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN M (PU3MUECKHUIl CMBICT MPOU3BOJHOM AJIs
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, ONEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH armapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX YU€OHBIX MPEIMETOB;

cBOOOIHO OIEpPHpPOBaATh TMOHATUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEILCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obydyenuss B 11 kiacce oOy4aromuics TOJYYUT CIIETYIONTUE
IpeIMEeTHbIE Pe3ybTaThl MO OTAEIbHBIM TeMaM paboyeil mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHUYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

CBOOOZIHO ONEpUPOBaTh MOHATUSIMHU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKU JIEIMMOCTU
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen s peleHus 3a1ay, IPUMEHSATh
anroput™m EBkinna;

CBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CBOOOJIHO ONEpUPOBATh MOHATHUSAMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUICEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METHIECKHE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHUSIMH: HUPPAIMOHAIBHBIC, MMOKa3aTeIbHBIC H
jJorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PABHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HEoOXoawmble  (HOPMYJBI  JJII  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALMOHAIBHBIX, ITOKA3aTEIbHBIX U
JorapupMUUYECKUX YPABHEHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
gorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPaBEHCTBA,
coAepKalye MOIYJIU U apaMeTphI;

MPUMEHSTH TpauuecKue METOJIbI /I PEIICHUsI YpaBHEHUI U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDAKCHUSI, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3aJa4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIOJB30BAaHUEM allfapara aireopsl,
MHTEPHPETUPOBATH MOTYUYECHHBIN PE3YJIbTAT.

DyHKIUM U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

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

CBOOOJTHO  ONEPUPOBATH TMOHATHUSAMHU: TpapUKUd TPUTOHOMETPUUECKUX
dynxmi;

NPUMEHITh (GYHKIMU JI1 MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mateMaTH4eCKOro aHaJIu3a:

WCITIOJI30BATh MPOU3BOIHYIO VISl UCCIEOBAHUS (PYHKIITMH HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIlIEe U HAUMEHbIIIEE 3HAaUEHUs (PYHKIIUU HETIPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHsS TIpoliecca, 3aJaHHOro (Gopmynoi wim
rpaduKom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeNEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpA3HBIC AIIEMEHTApHbIX (YHKIMHA M BBIYHUCISATH
uHTerpai no popmyne Herotona-JleliOnua;

HaXOJUTh IUIOLIA/IU TUIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJEITUPOBAaHUM Ha TpUMeEpe
coctaBieHus TudpepeHnaIbHBIX ypaBHEHUH;

pemiath MpHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3aeioB U TeM
NPOrpaMmblI

MHO0kecTBO N1eHCTBUTEIBLHBIX YHCE.
MHuorounensl. PaninonanbHble ypaBHEHUS U
HepaBeHCTBA. CHCTEMBbI JIMHEHHBIX
yYpaBHEHUU

Oynkuuu u rpapuku. CreneHHas QyHKIHS C
LEJIBIM [IOKa3aTeIeM

Apudmerndeckuii KOpeHb N-0l CTENIEHHU.
HppannoHaiibHble ypaBHEHUS

[Toka3zarenbHas ¢pyHkuus. Iloka3arenbHble
ypaBHEHUS

Jlorapudmuueckas GyHKIUS.
Jlorapudmuueckrue ypaBHEHUS

TpUrOHOMETPUYECKUE BBIPAKEHUS U
ypaBHEHUS

ITocnenoBaTeIbHOCTH U IIPOIPECCUU
HenpepriBabie pynkiuu. [IpousBonnas

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HAaHUU

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

KoaudecTBO 4acoB

Bcero

24

12

15

10

18

22

10
20

136

KonTpoabHbie
padoThI

10

IpakTnyeckue
padoThI

DJIEeKTPOHHbBIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl



11 KJIACC

Ne
n/n

HaumeHoBaHue pa3aeioB U TeM
NPOrpaMmblI

HccnenoBanue GyHKIUN C TOMOIIBIO
IIPOU3BOJHOU

[TepBoobOpasHas u uHTErpal

I'paduku TPUrOHOMETPUUECKUX (PYHKITHIA.
Tpuronomerpuyeckue HepaBeHCTBA

HpparmonansHbIe, TOKa3aTeIbHBIC U
norapuMuUecKre HEPaBEHCTBA

KommuiekcHsle uncna
Harypasibnble u niesnsle yncia

CucreMsbl paliioHaIbHBIX, UPPALMOHATBHBIX
MOKAa3aTeNbHBIX U JTOTapu(OMUYECKUX
ypaBHEHUH

3amaun ¢ mapaMeTpamu

[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

KoaudecTBO 9acoB

Bcero

22

12

14

24

10
10

12

16

16

136

KoHTpoJbHbIe
padoThI

10

IIpakTH4eckue
padoThI

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl






IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Ne
Tema ypoka
n/n
1 MHOXeCTBO, Orepauy HajJ MHOKECTBAMHU
1 UX CBOMCTBA
2 Juarpammsl Diinepa-Benna
3 [IpruMeHeHrne TEOpEeTUKO-MHOKECTBEHHOTO
arnapara Jjis peueHus 3ajaaqd
Panmonansabie ynciaa. OOBIKHOBEHHBIC U
4 JeCATUYHBIE IPOOU, TTPOIICHTHI,
OeCKOHEUYHBIE TIEPUOANYECKHUE JPOOH
Panmonansabie ynciaa. OOBIKHOBEHHBIC U
5 JeCATUYHBIE IPOOU, TTPOIICHTHI,
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
6 [Tpumenenue apobeli U MPOIEHTOB AJIs
pelIeHs TPUKIaJHbIX 3a7a4
7 [Ipumenenue qpoOei U IPOIEHTOB TSt
pelIeHs TPUKIaJAHbIX 3a7a4
8 JleicTBuTenbHBIC YKclia. PaimonanbHbIC U
HPpAIMOHATILHBIE YHCIIa
9 ApudmeTrndeckue oneparuu C
JICMCTBUTEIIBHBIMH YK CIaMU
10 Monynb 1e¥CTBUTENBHOTO YHACIIA U €TO

CBOMCTBA

KoaudecTBO 9acoB

Bcero

KonTposbHbie
padoThI

IIpakTn4yeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl



11

12

13

14

15

16

17
18

19

20

21

[TpuOnkEHHBIE BBIYMCIICHUS, TIPAaBUIIA
OKPYTIJICHUS, TPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIEHUN

OcCHOBHBIE METOIbI PEIICHUS LENbIX U
JIPpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

OCHOBHBIE METO/IbI PELICHHUS LIEIbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOro4JeHa Ha MHOT'OUJIEH C
octaTtkoM. Teopema besy

MHoOrousieHs! ¢ HeJbIMA KO3(pPHUIHEHTaAMU.
Teopema Buera

Pemenne cucreM TMHENHBIX YpaBHEHUN
Pemenne cuctem JIMHENHBIX YPaBHEHUM
Martpuna CUCTEMBI IMHEWHBIX YPAaBHEHUN.
Onpenenurens MaTpulpl 2X2, ero
TE€OMETPUUECKUN CMBICIT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

Ornpenennurens MaTpULbl 2X2, €ro
TE€OMETPUUYECKUN CMBICIT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

[IpuMeHeHne onpenenuTens s PELIeHNs
CHUCTEMBI JINHEWHBIX YPAaBHEHUI



22

23

24

25

26

27

28

29

30

31

32

33

Penienne nmpukinagHbIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI

Pemmenue nmpukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

Konrponbnas pabdora: "ParmonanbHeie
ypaBHEHUs U HepaBeHCTBa. CrcTeMsl
JUHENHBIX YpaBHEHUN"

OyHKIMS, CIIOCOObI 3a1aHus (PYHKITIH.
Bsanmuo obparnbie pyakiun. Kommosumms
byHKUIMMA

I'paduk Qynkuuu. dnemMeHTapHbIe
npeoOpazoBanus rpadukoB QyHKIUH

OO6nactb onpeaesieHus] 1 MHOYKECTBO
3HaueHuil pynkuuu. Hymm yHkimm.
ITpoMexyTKH 3HaK OCTOSIHCTBA
UYErHble 1 HEUETHBIE PYHKITUH.
[Tepuoanueckue pynkuuu. [pomexyrku
MOHOTOHHOCTH (PYHKIIMH

MaxkcuMyMBbl 1 MUHUMYMBI ()yHKIIHMH.
Haubonpiiee u HauMeHblllee 3HaYEHHE
(GYHKIIMHM Ha IPOMEKYTKE

JluneliHasi, KBagpaTU4Has U JpOOHO-
AuHenHas QyHKIH

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHHE TPAPHUKOB ITHX PYHKLIUH
DJIEeMEHTapHOE UCCIIEIOBAHUE U
NoCTpoeHue rpauKoB ITUX QYHKIUN

Crenens ¢ OCJIBIM ITIOKAa3aTCIICM. bunom



34

35

36

37

38

39

40

41

42

43

44

45

Hrrotona

Crenens c 1eIbIM ITIOKa3aTeaeM. bunom
Hrrotona

CrenenHasi QyHKIUS C HATYPATbHBIM U
LIeJIbIM ITOKa3aresneM. E€ cBolicTBa 1
rpadux

Kontponbnas pabota: "Crenennas
¢ynkuus. E€ coiicTBa u rpadux"

ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTETEeHH U €ro CBOMCTBA

ApudpmeTnueckuii KOpeHb HaTypaabHOU
CTEIIEHU U €ro CBOKMCTBA

[TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
COJIepXaIINX CTETIEHU U KOPHU

[TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIA,
COJIepXkKaIINX CTETIEHU U KOPHU

[IpeoOpazoBaHus YUCITOBBIX BHIPAKEHUH,
COAEpKAIIMX CTENIEHU U KOPHU

Wppaunonansubie ypaBHeHHs. OCHOBHBIE
METO/IbI PELIEHUS UPPALUOHAIBHBIX
ypaBHEHUH

WppanuonaneHble ypaBHeHUs1. OCHOBHBIE
METO/BbI PEIIECHUs UPPALUOHAIBHBIX
YpaBHEHUN

HppauroHnaneHble ypaBHeHHs. OCHOBHBIE
METO/IbI PEMICHHS UPPALMOHATBHBIX
YpaBHEHUU

PaBHOCHIIbHBIE TTEPEXO/BI B PEIICHUH



46

47

48

49

50

51

52

53

54

55

56

57

UPPALMOHATILHBIX YPABHEHHIM

PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU
MPPALMOHAJIBHBIX YPABHEHUN

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU
UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIIbHBIE TTEPEXOBI B PELICHUH
UPPALMOHATILHBIX YPaBHEHHIM

CgoiicTBa u rpaduk KOpHS N-0ii cTeneHn
KaK (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHBIM [10Ka3aTeleM

CgoiicTBa u rpaduk KOpHS N-0ii cTeNeHN
Kak (yHKIIMH 00OpaTHOW CTETIEHH C
HaTypaJIbHbIM I10Ka3aTelleM

Konrponbnas pabora: "CpoiicTBa u rpadux
KOpHs N-oi crenenu. MppannoHansHbIe
ypaBHEeHUA"

CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTeNeM U
e€ CBOMCTBA

CreneHsp ¢ palluOHATIBLHBIM [TOKA3aTeNeM U
e€ CBOMCTBA

CrermneHb ¢ pallMOHATBHBIM [TOKA3aTeNeM U
e€ CBONCTBA

[Toka3zarenbHas (GyHKIMA, €€ CBOWCTBA U
rpadux

Hcnonk3oBanue rpadpuka QyHKIUN A5
pelIeHUs] ypaBHEHU I

Hcnonk3oBanue rpadpuka QyHKIUN A5
peuieHusl ypaBHEHUM
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59

60

61

62
63
64
65
66

67

68

69

70

71

72

[Toka3zaTenbHble ypaBHEeHUs1. OCHOBHBIE
MCTOJbI pCHICHUA ITOKA3aTCIIbHBIX
ypaBHEHU I

[ToxazarenbHble ypaBHeHUSI. OCHOBHBIE
METO/Ibl PEIICHUs TOKa3aTEIbHbBIX
ypaBHEHU M

[TokazaTtenbHbie ypaBHeHUs1. OCHOBHBIE
METO/Ibl PELICHHS] TOKA3aTEIbHbIX
yYpaBHEHUU

KonTponbhas pabora: "[lokazarenbHas
¢ynkuus. [lokasarenpHble ypaBHeHUS"

Jlorapudwm yucna. CoiicTBa norapudpma
Jlorapudm umncna. CBoicTBa jJorapudpma
Jlorapugm umncna. CoiicTBa jgorapudpma
JlecaTuuHbIE U HaTypaJibHbIE JTOTapHPMBbI
JlecaTHYHBIE U HATypaJIbHBIE JTOTapH (MBI
[TpeoOpa3oBaHue BbIpaXKEHUH, COAECPIKAILINX
J0rapuQpmbl

[TpeoOpa3oBanue BRIpAKEHHU, COACPIKAINX
aorapudmsl

[TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAIINX
aorapudmbl

Jlorapugmuueckas pyHKIus, €€ CBOUCTBA U
rpadux

Jlorapudmuueckas pyHKUUA, €€ CBOWCTBA U
rpaduk

Hcnonb3oBanue rpaduka GyHKINUN A7
peLICHUs ypaBHEHU I

e
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74

75

76

77

78

79

80

81

82

83

84

Hcnonb3oBanue rpaduka GyHKINUN A7
peLIeCHUs ypaBHEHU I

Jlorapudmuueckue ypaBueHusi. OCHOBHbIE
METO/Ibl PeIIeHUs JTOrapuGMUIECKUX
ypaBHEHU M

Jlorapugmuueckue ypaBHeHHs. OCHOBHBIE
METO/BI peIIeHUs Torapu(HPMUIECKUX
yYpaBHEHUU

Jlorapudmuueckue ypaBHeHus. OCHOBHBIC
METO/BI pEIIeHUs JIorapu(PMUIECKUX
ypaBHEHUI

PaBHOCHIIbHBIE TEPEXO/bl B pEILICHUH
norapu(pMHUECKUX YpaBHEHHMA
PaBHOCHIIBHBIE TEPEXObI B pEILICHUH
JorapupMHUUECKUX ypaBHEHUH
KonTponbnas pabota: "Jlorapupmuueckas
¢yukuus. Jlorapupmuueckue ypaBHeHus"
CuHyC, KOCHHYC, TAHT€HC U KOTAHT€HC
YKCIIOBOTO apryMeHTa

CuHyC, KOCHHYC, TAHT€HC U KOTaHT€HC
YKCIIOBOTO apryMeHTa

ApKCUHYC, apKKOCHHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa

ApKcuHYC, apKKOCUHYC U apKTaHT€HC
YKCIIOBOTO apryMeHTa
TpuronomeTrpuyeckas OKpyXHOCTb,
OIpEeEIIEHNE TPUTOHOMETPHUUECKHUX
(yHKLUI YUCIOBOTO apryMeHTa
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86
87
88
89

90

91

92

93

94
95
96
97
98
99
100

101

102

TpuronomeTrpuueckast OKpyKHOCTb,
oTpeieIeHue TPUTOHOMETPHUYECKUX
(GyHKIUI YUCIOBOTO apryMeHTa

OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI
OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI
OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI
OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI

[IpeobpazoBaHre TPUTOHOMETPUIECKUX
BBIPKEHUMN

[IpeoOpazoBanme TPUTOHOMETPUUECKUX
BBIPKEHUMN

[IpeoOpazoBanme TPUTOHOMETPUUECKUX
BBIPAKECHUI

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

Pemrenne TpuroHOMETpUYECKUX YpaBHEHUN
Pelenre TpUroHOMETPUYECKUX YPABHEHUN
Pelenre TpUroHOMETPUUECKUX YPABHEHUN
Pemenne TpuroHOMETpUYECKUX YpaBHEHUM
Pelenre TpUroHOMETPUUECKUX YPABHEHUN
Pemenne TpUroHOMETpUYECKUX YpaBHEHUN
PeuieHne TpUroHOMETPUYECKUX YPaBHEHUN

KonTponbhas pabota:
"TpUrOHOMETPUYECKHUE BBIPAKEHUS U
TPUTOHOMETPUYECKNE YpaBHEHUS"

ITocnenoBaTeNbLHOCTH, CIIOCOOBI 3aJaHUs
rocjienoBareibHocTel. Meton

N T

L S e S S e
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104
105

106

107

108

109

110

111

112

113

114

115

116

MaTeMaTH4YeCKOM HHAYKOUH

MOHOTOHHBIC U OrpaHUYCHHBIC
IIOCJICA0BATCIIBHOCTH. I/ICTOpI/IH aHaJIu3a
0OECKOHEUYHO MAaJIbIX

Apudmernueckast mporpeccus
['eomerpuueckas mporpeccus

beckoHeuyHO yObIBaroI1asi reoMeTprUIecKast
nporpeccust

CymMma 6eckoHeuHO yObIBaroIei
TeOMETPHUYECKON MPOTPECCUun

JIuHelHbIN ¥ SKCTTOHCHITUATBHBIA POCT.
Yucno e. Dopmyrna CI0KHBIX IPOIEHTOB

JIMHENHBIN ¥ YKCIIOHEHIMAIBbHBIA POCT.
Yucno e. DopMyra CIOKHBIX MPOLUEHTOB

Hcnons3oBaHue Imporpeccuu Jis peuiCcHus
PCATBHBIX 3aaa4 NPUKIIAAHOT O XapaKTepa

KonrtpomnbHas padora:
"ITocenoBaTenbHOCTH U MpOrpeccun”

HenpepbiBHble QyHKIIUU 1 UX CBOWCTBA
Touka pa3pbiBa. ACUMIOTOTHI IpadUKOB
byHKIII

CaoiicTBa (DyHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

CaotiicTBa (DyHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

Meroza UHTEPBAJIOB JUI PELLECHUS
HEPaBEHCTB



MGTOI[ HHTCPBAJIOB JJIA pEIICHUSA

117
HEPABEHCTB

118 Meton UHTEpBAJIOB JUIsl pELLICHUS
HEPaBEHCTB

119 IIpuMeHeHne CBOMCTB HENPEPBIBHBIX
GYHKIMH 1S pereHust 3a1a4

120 [TprMeHeHnEe CBOWCTB HEMTPEPBIBHBIX
GyHKUIMMA 715 peiieHust 3a1a4

epBasi 1 BTOpasi IPOU3BOIHbIE KLIUU

121 IT

122 Onpenenenue, reoOMETPUYECKUN CMBICI
MIPOU3BOIHOMN

123 Onpenenenue, GU3NIECKUN CMbICIT
MPOU3BOIHOM

124 VYpaBHeHMEe KacaTeIbHOU K rpaduky
byHKIIIHN

15 VYpaBHeHMEe KacaTeIbHOU K rpadpuky
byHKIUM

126 [Tpon3BoIHBIE 7IEMEHTAPHBIX (HYHKLUI

127 [Tpou3BoHBIE 2JIEMEHTAPHBIX (PYHKUINN

128 [Tpou3BoiHAs CyMMBI, TPOU3BECHHUS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH

129 [TpousBogHasi CyMMBI, TPOU3BEACHNUS,
YaCTHOT'O M KOMIIO3UIIMU (YHKIUH

130 [TpousBoHasi CyMMBI, TPOU3BEACHNUS,
YaCTHOTO Y KOMITO3UIINH () yHKITHIA

131 Konrponsnas padora: "[IpouszBoanas”

132 [ToBTOpeHME, 0000IEHNE, CHCTEMATH3AITUS



133

134
135

136

3HaHui: "YpaBHeHus"

[ToBTOpeHue, 006001IeHNE, CUCTEMATH3AIUS
3HaHui: "OyHKIMN"

HToroBast KOHTpOJIbHAS paboTa
HroroBasi KOHTpOJIbHAs paboTa

[ToBTOpeHme, 006001IeHNE, CUCTEMATH3AIUS
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

136

10



11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara ugposBbie
n/n Tewa ypoka Bceero Kontpoabnbie  Ipaxruyeckue f1[3y'{ennﬂ :)IﬁgjaI;OBaTeﬂmee
padoThI padoThI pecypenI

IIpuMeHeHne Mpou3BOIHON K

WCCJICIOBAHMIO (DYHKITHI Ha 1

MOHOTOHHOCTb M 9KCTPEMYMBI

IIpumMeHeHne Mpou3BOIHON K

WCCJICIOBAHMIO (DYHKITHI Ha 1

MOHOTOHHOCTH ¥ IKCTPEMYMBbI

[IpumeHeHne mpOU3BOTHOM K

UCCIIeIOBaHMIO (QYHKIIHI Ha 1

MOHOTOHHOCTBH U OKCTPEMYMBI

IIpuMeHeHne MpoU3BOIHON K

UCCleIoBaHHI0 (PYHKIMH Ha 1
MOHOTOHHOCTb Y 9KCTPEMYMBI

IIpuMeHeHne Mpou3BOIHON K

UCCcleIoBaHHI0 (PYHKIMH Ha 1
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IpuMeHeHne MpoOu3BOJHON K

MCCIIeIOBaHMIO (DYHKIIHI Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBbI

Haxoxnenne HanOobIIero u
HaVMEHBIIIETO 3HAYEHUSI HENPEPHIBHON 1
(GyHKIIMM Ha OTpe3Ke

Haxoxnenne HanOoOIIbIIETO U 1
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11

12

13

14

15

16

HAMMEHBIIETO 3HAUYCHUS HEIIPEPhIBHOM
(GyHKIMHU HAa OTpe3Ke

Haxoxnenue HaubombIiero u
HAUMEHBIIIETO 3HAUYCHUS HEMPEPHIBHOM
GyHKIIMY Ha OTpe3Ke

Haxoxnenue HanbonpLero u
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
(GYHKIIUU Ha OTpPE3KE

Haxoxxnenune HanOoIbIIETO U
HAaWMEHBIIIETO 3HAYCHUST HEMTPEPHIBHON
(GyHKIIMM Ha OTpe3Ke

Haxoxxnenue HanOoJbIIero u
HaVMEHBIIIETO 3HAYEHUS HENIPEPBIBHON
(GyHKIIMM Ha OTpe3Ke

IIprMmeHeHre nporu3BOIHOMN ISt
HaXO0XJIEHUs HAaWIy4YlIEro pelueHus B
MPUKJIAJHBIX 3a1a4ax

IIpuMeHeHne MpON3BOHOM IS
HaXO0X/ICHUs HAaWIY4IlIEero peleHHs B
IIPUKIIAIHBIX 3a7a4ax

IIpuMeHeHne MpON3BOHOM IS
oTpezieNieHUs] CKOPOCTH U YCKOPEHUS
nporecca, 3alaHHOro GopMyJIoN WK
rpadpukom

[IpumeHeHre mporu3BOIHOMN ISt
oTpezieNieHUs] CKOPOCTH U YCKOPEHUS
nporecca, 3alaHHOro GopMysIoN WiIH
rpaduxkom



17
18
19

20

21

22

23

24

25

26

27

28

29

30

31

Kommo3zurust ¢hyHKImiz
Kommnozumus GpyHKImii
Kommo3zurust ¢hyHKImii

['eomeTpuueckue 0Opa3bl ypaBHEHUN Ha
KOOPJMHATHOM IJIOCKOCTH
['eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPAMHATHOM IIOCKOCTH

KoHntposnbHas padora: "UcciaenoBanue
(GYHKIHI ¢ TOMOIIBIO TPOU3BOTHOMN"
[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO
epBOOOPa3HBIX

[TepBoOOpa3HbIE AIIEMEHTAPHBIX (HYHKIIHH.
[TpaBuina HaXOXKISHHS IEPBOOOPA3HBIX
[TepBooOpazHbie rIeMEHTAPHBIX (QYHKIIHH.
[TpaBuna Hax0XkI€HUS IEPBOOOPA3HBIX
WNuTerpain. I'eoMeTprudecKuii CMbICI
WHTErpasa

Brruucnenue onpenenéHHoro HHTerpana
1o popmyne Herotona-JlelioHuma
Boruncnenue onpeaenéHHOro HHTerpaia
o popmyne Herotona-JlelOuuma
[IprMeHeHne uHTerpana 1 HaXOXKACHUS
TIoIIaied TIOCKUX Quryp

[IprMeHeHne uHTerpana g HaXOXKACHUS
00BEMOB reOMETPUYECKHUX TeI

[Tpumeps pemenuit AudpepeHnnaIbHbIX
YpaBHEHUU
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33

34

35

36

37

38

39

40

41

42

43

[Tpumepsl pemennii nuddepeHITuanbHbIX
ypaBHEHU I

MaremaTHuecKoe MOJICIIUPOBaHUE
pEabHBIX MPOIECCOB C TOMOIIBIO
nuddepeHIaTbHBIX YPaBHEHUH

Konrponsnas padora: "[lepBooOpasznas u
uHTerpan”

Tpuronomerpudeckne GyHKINHU, HX
CBOWCTBA U TpapuKu

Tpuronomerpuueckue GyHKIHH, UX
CBOIiCcTBa U rpaduKu

Tpuronomerpudeckue QyHKINU, HX
CBOWCTBA U TpapuKu

Tpuronomerpudeckue GyHKINHU, UX
CBOIcTBa U rpadUKu

Tpuronomerpudeckue GyHKINHU, UX
CBOMCTBA U rpaduKu

OT60p KOpHEH TPUTOHOMETPUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX
YpaBHEHUH € MMOMOIIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUH C IIOMOIIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUH C TIOMOIIBIO



44

45

46

47

48

49

50

51

52

53

54

55

56

TPUTOHOMETPUUECKON OKPYKHOCTH
Pewenne TpuroHOMeTpU4ECKUX
HEPABCHCTB

Pewienne TpuroHOMeTpu4ECKUX
HEPABEHCTB

Penienyre TpUroHOMETPUUECKUX
HEPABEHCTB

Pemienne TpuroHOMETpUYECKUX
HEPABEHCTB

Konrponsnas padora: "['paduku
TPUTOHOMETPUUYECKHUX (PYHKIUH.
Tpuronomerpuyeckue HepaBeHCTBA"
OcHOBHBIE METO/BI PEILICHUS
MIOKAa3aTeNIbHBIX HEPABEHCTB
OcCHOBHBIE METO/BI PELLICHUS
MIOKAa3aTeNIbHBIX HEPABEHCTB
OcCHOBHBIE METO/IbI PELLIEHUS
MOKa3aTeIbHbIX HEPABEHCTB
OcHOBHBIE METO/BI PELLICHUS
MIOKAa3aTeIbHBIX HEPABEHCTB
OcHOBHBIE METO/IbI PELIEHUS
JorapupMHUUECKUX HEPABEHCTB
OcHOBHBIE METO/IbI PELICHUS
norapu(MUIECKIX HEPABEHCTB
OcHOBHBIE METO/BI PELLIEHUS
Jorapu(pMHUUECKUX HEPABEHCTB
OcHOBHBIE METO/IbI PELLIEHUS
JorapupMHUECKUX HEPABEHCTB
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59

60

61

62

63

64

65

66

67

68

69

OcHOBHBIE METOBI PEILIECHUS
UPPALMOHAJIBLHBIX HEPABEHCTB

OcCHOBHBIE MCTOJBI pCHICHUA
HppanoOHaJIbHBIX HCPABCHCTB

OcCHOBHBIC MCTOJbI pCHICHUA
HppannoHaJIbHbIX HCPABCHCTB

OcHOBHBIE METO/BI PEILICHUS
MPPALMOHAJIBHBIX HEPABEHCTB

['padmyeckue METOABI peLIeHHs
UPPALMOHATILHBIX YPaBHEHHIM

['paduaeckue MeToabI pemieHust
HMppalrOHAJIbHBIX YPaBHEHHI

['padmyeckue METOABI peLICHHs
MOKa3aTeNbHBIX YpaBHEHUN

['padmyeckue METOABI pelIeHHS
MOKAa3aTeIbHbIX HEPABEHCTB

['padmyeckue MeTobI peLIeHUs
Jorapu(pMUUECKUX ypaBHEHHM

['padmyeckue METOIBI pelIeHHs
norapu(pMUUECKUX HEPABEHCTB
['padpuaeckue MeToIbI pemIeHUst
norapupMHUUECKUX HEPABEHCTB
['padpuaeckue MeTobI pemeHust
MOKa3aTeNbHBIX U JIOrapu(OMUYECKUX
ypaBHEHUU

['padmyeckue METOABI peIIeHHs
MOKa3aTeNbHbBIX U JIOrapu(PMUYECKUX
ypaBHEHUH
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71

72

73

74

75

76

77

78

79

80

81

['padmyeckue METOABI peLIeHHs
NOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPABEHCTB

['padmyeckue METOABI peLICHUS
MOKa3aTeNIbHbBIX U JOrapu(OMUUECKUX
HEPABEHCTB

Konrponsnas pabdora: "MppanuroHaisHbIe,
MoKa3aTeNbHbIe U Torapudmuueckue
HepaBeHCTBA"

KomnuiekcHble uncna. AnreOpanueckas u
TpUTrOHOMETpHYeCcKasi pOpMBI 3arncu
KOMIUIEKCHOTO YHCIIa

KomnuiekcHble uncna. AnreOpanueckas u
TpUTOHOMETpHYECcKasi GOpMBI 3arncu
KOMIUIEKCHOTO YHCIIa

Apudmernueckue onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMU
ApudmeTrnueckue onepanuu c
KOMILJIEKCHBIMHU YUCIIAMU

N300pakeHre KOMIUIEKCHBIX YMCeN Ha
KOOPAWHATHOM IIOCKOCTH

N300pakeHre KOMIUIEKCHBIX YUCEN Ha
KOOpPJMHATHOM INIOCKOCTH

®opmyna Myaspa. KopHu N-oit cTenenun
13 KOMIUIEKCHOTO YHClIa

®opmyna Myaspa. KopHu N-oit cTenenun
U3 KOMIUIEKCHOTO YHClIa

HpI/IMeHeHI/IC KOMITJICKCHBIX YHUCCII 1A



82

83
84

85

86

87

88

89

90

91

92

93

94

peIICHUA (1)I/I3I/ILIGCKI/IX 1 rCOMCTPHUICCKUX

3a1a4y

KoHnTtposnbhas pabora: "KomMruiekcHbie
yucna"

Harypanbnsle u 1iensie yucna
HatypanbHble U 11e51b1e ynciia
[IpumMeHeHue MPU3HAKOB ACIUMOCTH
LEJIBIX YUCEI

[IpuMeHeHne NpU3HAKOB ACIUMOCTU
LEJIBIX YUCEI

[IpuMeHeHne NpU3HAKOB ACIUMOCTU
nensix uncen: HOH u HOK

[IpumMeHeHue MPU3HAKOB ACIUMOCTH
nensix yucen: HOJl u HOK

HpI/IMeHeHI/Ie IMPU3HAKOB ACIIMMOCTHU
OEJIBIX YUCEII: OCTATKU IO MOIAYJIIO

[TpuMmeHeHre MpU3HAKOB IETUMOCTH
HEJBIX YUCEI: OCTATKH M0 MOAYIIO
IIpuMeHeHne NpU3HAKOB AEITUMOCTH
HEJIBIX YUCEII: AJITOPUTM EBKJ’II/I]Ia JJISL
pPEeUICHUA 3a1a4 B HEJIBIX YUCIIaX
Kontponbnas padota: "Teopust menbix
yucen"

Cucrtema U COBOKYITHOCTh YPaBHEHUIA.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEZICTBHUS

CucreMa 1 COBOKYTHOCTh ypaBHEHUH.
PaBHOCHIBHBIC CHCTEMBI U CHCTEMbI-



CJIICACTBUA

95 OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YpaBHEHUN

OcHOBHBIE MCTOABI pCIICHUA CUCTCM U
96 COBOKYITHOCTEH MpPaLMOHATBHBIX
ypaBHEHUI

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
97 COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUI

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U
98 COBOKYITHOCTEH ITOKa3aTEIbHBIX
yYpaBHEHUU

OCHOBHBIEC METO/IbI PEIICHUS CUCTEM U
99 COBOKYITHOCTEH JorapupMuueckux
yYpaBHEHUHU

OCHOBHBIE METO/IBI PEIICHHSI CHCTEM U
100 COBOKYITHOCTEH JIoTapu(PMUIECKUX
ypaBHEHUH

[TpuMeHeHnEe CUCTEM K PELICHUIO
MaTeMaTU4YeCKUX 3ajad U 3a7a4 u3

101 Pa3IUYHBIX 00JaCTe HayKH U pealibHOI
YKU3HU, HTHTEPIPETaLs OTy4YEeHHBIX
pe3ysIbTaToB

[TpruMeHeHHe CHCTEM K pelIeHUI0
MaTeMaTHYECKUX 3374 1 3a/1a4 U3

102 pa3INyYHbIX 00JacTel HayKH U peaibHOM
KU3HU, THTEPIPETAINS TTOTYICHHBIX
pE3yJIbTaToB
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108

109

110

111

112

113

114

115

IIpuMeHEeHNE HEPABEHCTB K PEIICHUIO
MaTeMaTU4YeCKMX 3a/1a4 U 3aJa4 u3
pa3INYHBIX 00JIaCTe HAYKH U peaslbHOM
JKU3HU, MHTEPIIPETALUs II0Jy4CHHBIX
pE3yIbTaTOB

KoHntpoinbnas padora: "Cuctemsl
palMoOHAIBHBIX, UPPALMOHATBHBIX
MOKA3aTeIbHBIX U JIOTapU(YMUYECKUX
ypaBHEHUI"

PamuonannHeIe YpaBHCHHA C ITapaMECTpaMn

PanuonanbHble HEpaBEHCTBA C
rapaMeTpamMmu

PanyonanbHbIE CUCTEMBI € ITapaMETPAMU

HpparnmonansHble ypaBHEHUS,
HEPAaBEHCTBA C TapaMeTpaMHu

HppanroHanbHbIE CUCTEMBI C
rapameTpamu

[Toka3zarenbHbIE ypaBHEHUs, HEPABEHCTBA
C MmapaMeTpaMu

Iloxa3aTenbHbIE CUCTEMBI C ITAPAMETPAMHU
Jlorapudmudeckue ypaBHEHHS,
HEpaBEHCTBA C ITapaMeTpamMu
JlorapugpmuuecKkue CUCTEMBI ¢
napameTpamu

TpuUroHomMeTpr4eCcKrue YpaBHEHHUS C
rapameTpamu

TpuroHomeTpuuecKrue HEPABEHCTBA C
napaMeTpamu



116 TpuronomeTpuyeckue CUCTEMBI C
napaMeTpamu

[TocTpoenue u nccaeaoBaHue
MaTEeMaTUYECKUX MOJICJICH peaTbHbIX
CUTYallMi C TOMOIIBIO YPAaBHEHUH C
napamMeTpamMu

117

[TocTtpoeHnue u uccienoBaHue
MaTeMaTHUYECKUX MOJIENIeN peaTbHbIX
CUTYaIlUi C OMOIIBIO CUCTEM YPaBHEHHIA
C mapameTpaMu

118

[TocTpoenue u uccienoBaHue
119 MaTEMATUYCCKUX MOIIGJIGI71 PCAIBbHBIX
CUTYaIUi C OMOIIBIO CUCTEM YPaBHEHHIA

C mapameTpaMu

120 KonTponbhas pabota: "3anauu ¢
napamerpamu”

121 [ToBTOpenue, 06001IICHNE,

cucTemarusanus 3HaHuil: "YpapHenus"

[ToBTOpenue, 06001IEHNE,

122
cuUcTeMaTu3alus 3HaHuil: "YpaBHeHus"

[ToBTOpenue, 0600IIEHNE,
123 cUCTeMaTu3alus 3HaHUH: "Y paBHEHUS.
Cucremsl ypaBHeHUH"

124 [ToBTOpenwue, 06001IIeHNE,
cucremaTtusanus 3Hanuil: "HepaBencrsa"

[ToBTOpenwue, 06001IIeHNE,

125
cucremarusanus 3Hanuii: "Hepasencraa"

126 [ToBTOpenwue, 0600IIEHNE,



127

128

129

130

131

132

133

134
135

136

cucremaTtusanus 3Hanuii: "HepaBencrna"

[ToBTOpenwue, 0600mIeHNE,
cucremaTtusanus 3Hanuii: "[IpousBoanas u
e€é npuMmeHeHue"

[ToBTOpenwue, 0600mIeHNE,
cucremarusanus 3HaHuii: "IIlponsBogHas u
e€ npuMeHeHue"

[ToBTOpenwue, 0600mEeHNE,
cucremarusanus 3HaHuii: "[IpousBogHas u
e€ npuMeHeHue"

[ToBTOpEHME, 0000IICHUE,
cuctemaTu3anus 3Hanuii: "MuTerpan u ero
npuMeHeHue"

[ToBTOpEHME, 0000IICHUE,
cucreMarusanus 3HaHui: "OyHkuun"

[ToBTOpenue, 0600IIEHNE,
cucreMaru3arus 3Hanuit: "Oyaxnun"

[ToBTOpenue, 06001IEHNE,
cucreMarusanus 3HaHui: "OyHkuun"

HToroBas KOHTpOJIbHAsA paboTa
HtoroBast KoHTpoJibHAs paboTa

[ToBTOpenwue, 06001IIeHNE,
cHUCTeEMaTH3alMs 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

136

10






IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

11

1.2

13

14

1.5

2.1

2.2

2.3

2.4

2.5

3.1

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
oﬁpasoBaTe.anoﬁ NnmporpaMmabl CpeaHETr0 oﬁmero 06p330B3HI/Iﬂ

Yucaa v BEIUMCIICHUS

OHepI/IpOBaTB MNOHATHUAMMU: pallMOHAJIBHOC H ﬂeﬁCTBHTeHBHOC qHuCJIO,
OOBLIKHOBEHHAS U JCCATUYHAA )Ip06]5, IMPOLCHTHI

Bemonuare  apudmernueckue  omepanud € palMOHAIBHBIMH U
JEUCTBUTEIIbHBIMU YU CIIAMH

BreimonHaTe HpI/I6J'II/I)KéHHBIe BBIYMCIICHUA, HCIIOJIb3Ys [mpaBujia
OKpYTJICHU, ACJIaTh IIPUKUAKY U OLICHKY pE3yJibTaTa BBIYMCIICHHUI

OHepI/IpOBaTB MNOHATHAMMU: CTCIICHL C LCJIbIM II0KA3aTCJICM, CTaHJdapTHad
(1)OpMa 3aI1ucu ﬂeﬁCTBHTeHBHOFO 4quciia, KOpPCHb HaTypaHLHOfI CTCIICHHU,
HCIIOJIB30BATh IMOAXOAAIIYIO (1)OpMy 3aI1ucu HCfICTBHTGJ’IBHLIX YUCCII OJId
pelICHUA MMPAKTHUYICCKUX 3a1a4 U NPCACTABJICHUA JaHHBIX

OnepupoBaTh MOHATUSMHU: CUHYC, KOCMHYC W TaHT€HC IPOU3BOJILHOTO
yIJla; WCMOJb30BaTh 3alUCh IPOM3BOJIBHOTO yIyla 4epe3 oOpaTHbIE
TPUTOHOMETpUUYECKHE (PYHKIIUU

YpaBHEHHUsI U HEpABEHCTBA

OnepupoBaTh NOHATHAMH: TOXIECTBO, YPaBHEHHE, HEPABEHCTBO, LENOE,
paluoHaIbHOE, UPPALMOHAIIBHOE yYpaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHUE

BoinonHATe peobpazoBaHusi TPUTOHOMETPUUYECKUX BBIPAKEHUH M peliaTh
TPUTOHOMETPUYECKUE YPABHEHUS

BoinonHATe mpeoOpa3oBaHus LENbIX, PalOHATIBHBIX U UPPALMOHAIBHBIX
BBIDQ)KEHUII W pEIIaTh OCHOBHBIE THIIBI LEJIBIX, PAlUOHAIBHBIX U
HMPPALMOHAIIBHBIX YPABHEHNUH U HEPABEHCTB

[IpuMeHsATH ypaBHEHHMS U HEPAaBEHCTBA Ul PEIICHUS MaTeMaTHYeCKHX
3a/1a4 ¥ 3a71a4 U3 Pa3TudHbIX 00JaCTel HAYKH M peaTbHOM KU3HU
MogenupoBaTh peaibHble CHTyallud Ha SI3bIKE anreOpbl, COCTABIATh
BBIPQ)KEHUS, YPaBHEHUS, HEPABEHCTBA 0 YCIOBHUIO 3aJ[ayd, MCCIIEOBATh
MIOCTPOEHHBIE MOJIENH C MCIIOJIb30BAaHUEM arrapara anreopbl

OyHKIMH U TpaduKH

OmnepupoBaTh NOHATHAMU: PYHKLHUSA, CHOCOOBI 3aAaHus (PYHKIIUH, 00JIaCTh
OTpeNeNIeHUs] M MHOXKECTBO 3Ha4eHUH (QyHKIMH, Tpapuk (yHKIHH,



3.2
3.3

3.4

3.5

4.1

4.2

4.3

4.4

5.1

5.2

5.3

11 KUIACC

Kon
NpoBepsieMoOro
pe3yabTara

1

11

1.2

1.3

B3aMMHO 0OpaTHbIe (QYHKIIMU

OnepupoBarh MOHATUSAMHU: YETHOCTh U HEYETHOCTh (YHKIUHU, HYIU
(GyHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA

Ucnonb3oBathk rpaduku GyHKIUN U1 pellieHus] ypaBHEHU N

Crtpoutph 1 unTaTh rpaduKu TUHEHHON (PYHKIMH, KBAIPATUIHON (YHKIIHH,
CTETIeHHON (PYHKIIMH C LEJIBIM MToKa3aTeIeM

Ucnonb3oBate rpaduku GYHKIUE Ui UCCIIEOBaHUS MPOLECCOB U
3aBUCHUMOCTEH MpH pPELICHUH 3aJad M3 JIPYTHX Y4eOHBIX IMPEAMETOB U
peambHOM  KM3HHM, BBIpaXaTb  (GOpMylIaMH  3aBUCUMOCTH  MEXIY
BEJIMYNHAMU

Hauana maTemaTudeckoro aHaausa

OHepI/IpOBaTI) INOHATHUAMU. II0CJIICAOBATCIIbHOCTD, apI/I(i)MeTI/I‘-IeCKaﬂ u
TreoMETpHUICCKasd IMPOrpeCcCuu

OnepupoBarh MOHATHAMH: OECKOHEYHO YObIBarolasi TreoMeTpudeckas
nmporpeccusi, cymma  OECKOHEYHO  yObIBaromield  TreoMEeTpUUECKOM
porpeccuu

3a,Z[aBaTL MMOCJICAOBATCIbHOCTHU pPAa3JIMYHbIMHA crocodbamu

Hcnonb30Barh CBOMCTBA IMOCHEAOBATEIBHOCTEM W IPOTrpeccHil s
pelIeHus pealibHBIX 3aJ1a4 MPUKIIATHOTO XapaKTepa

MHo>kecTBa U JIOTHKA
OHepI/IpOBaTI) MMOHATHUAMU . MHOXKCECTBO, OIICpaAllM HaJl MHOKXCCTBaAMU

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar il ONHMCAHUSA
peaJIbHBIX MPOIIECCOB U SIBJICHUM, IPU PEIICHUU 3a]1a4 U3 IPYruX Y4eOHBIX
MIpEAMETOB

OHepI/IpOBaTB IIOHATHAMMU OIIPEACIICHUC, TeOpEMa, CJIICACTBHUC,
JA0Ka3aTCJIbCTBO

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
00pa3oBaTe/IbHOM NPOrPaMMBbI CpelHero 001ero 00pazoBaHus

Yucna 1 BEIUUCIIEHUS

OHCpI/IpOBaTB MOHATUAMU: HATYpaJIbHOC, IMECJIOC YHUCIO, HCIIOJIb30BATh
NpU3HAKKU JCIUMOCTU MECJIbIX YHCCI, PA3JIOKCHUC UYHUCIId Ha MPOCTLIC
MHOKUTCIN JJI1 pCHICHUA 3a1a4d

OHCpI/IpOBaTB MOHATUCM: CTCIICHD C pAllMOHAJIBHBIM ITOKAa3aTCJICM

OnepupoBaTh MOHATUSAMU: JIOTapUPM 4YHCIA, 1ECATUYHBIE U HATypalbHbIE
sorapudmbl



2.1

2.2

2.3

2.4

2.5

2.6

3.1

3.2

3.3

3.4

4.1

4.2

4.3

4.4

4.5

YpaBHEHHUs U HEPABEHCTBA

[IpumensTh cBoicTBa CTemeHM [Uisi MpeoOpa3oBaHUs  BBIPAKECHUIA,
ONEepUpPOBaTh MOHATHSAMU: TOKA3aTeJIbHOE YPaBHEHHE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB

BoimonusaTe npeoOpa3zoBaHUs BBIPAKEHUHM, COAEpXKAIIUX JOorapudmbl;
OIEpUPOBATh MOHATHAMHU: JIOrapu(pMUYECKOE YpaBHEHHE M HEPaBEHCTBO;
pelaTh OCHOBHBIE TUIIBI IOTapU(PMUUECKUX YPaBHEHUN 1 HEPABEHCTB

HaXOIII/ITB peICHUA HpOCTGﬁH.IPIX TPUTOHOMETPUUCCKHUX HCPABECHCTB

OnepupoBaTh NOHATUSAMU: CUCTEMA JIMHEWHBIX YpPAaBHEHUN U €€ pEIlCHUE;
HCIIOJIb30BATh CUCTEMY JIMHEWHBIX YPABHEHUM I PELIEHUS IPAKTUYECKUX
3a1a4

Haxonuts pEeUICHUA HpOCTGﬁH.IHX CHUCTEM U COBOKYHHOCTCI‘/'I pairuOHAJIbHBIX
ypaBHeHI/Iﬁ U HCPABCHCTB

MonenpoBaTh pealbHbIE CUTyallUd Ha A3bIKE aireOpbl, COCTaBIATH
BBIPQ)KEHUS, YpaBHEHMs, HEPAaBEHCTBA U CHCTEMbl IIO YCJOBHIO 3aJauH,
HCCIIeI0BaTh MOCTPOEHHBIE MOJIENH C MCIIOJIb30BaHUEM alnmapara ajreopbl
OyHKIUH U TpaPuKH

OnepupoBaTh MOHATHSMHU: IepHOAMYECKass (YHKLIHSA, [POMEXYTKH
MOHOTOHHOCTH (DYHKLMH, TOYKHM 3KCTpeMyMa (yHKIMH, HauOoibliee U
HaMMEHbIIee 3HAYCHUsI (PYHKIUU HAa MPOMEXKYTKE; WCIOJIB30BATh MX IS
uccie0BaHus QYHKIMH, 3aJaHHOU rpaduKkoM

OmnepupoBaTh MOHATUAMU: I'padUKU MOKa3aTeabHOH, JorapuMuieckoil u
TPUTOHOMETPUYECKHX (YHKIMHA; H300pakaTb HUX Ha KOOPAMHATHOM
IJIOCKOCTH M UCIIOJIB30BATh Ul PEILIEHUS] yPaBHEHUIN 1 HEPABEHCTB
N300paxaTh Ha KOOPAUHATHOM IMJIOCKOCTH I'paUKH JIMHEWHBIX YpaBHEHUN
U UCIOJIb30BaTh UX JJI PEILIEHUS] CUCTEMBI JIMHENHBIX YPAaBHEHUM
Ucnonws3zoBare rpaduku (QyHKIUN A7 UCCIENOBAHMUS TMPOIECCOB U
3aBUCHUMOCTEHN U3 APYruX y4eOHBIX AUCHUIUIMH

Havana maTremarnueckoro aHanmsa

OnepupoBaTb MNOHATUSAMM: HENpepblBHAs  (QYHKIUS, [POU3BOJHAS
(GyHKIIMM; HCMONb30BaTh TIEOMETPUUECKUA U (QU3MYECKUIl  CMBICT
IIPOU3BOIHOM JUIs PEIIECHUS 3aa4

Haxomuth  mpou3BOgHBIE — 3JEMEHTAPHBIX  (DYHKUIMHA,  BBIYUCIATH
MIPOU3BOJIHBIE CYMMBI, IPOU3BEICHHUS, YACTHOTO (QYHKITHI

Hcnonp3oBaTh  NPOM3BOAHYIO  JUISL  MCCIeNOBaHHsA  (QYHKIMM  Ha
MOHOTOHHOCTb U 3KCTPEMYMBI, NPUMEHSATh pPe3yJabTaThl UCCIEIOBaHUS K
MOCTPOEHHIO IPpahuKOB

Hcnonbs30Bath NpOM3BOAHYIO IS HAXOXKIACHUS HAWIYYIIEro pPElIeHUs B
MPUKJIATHBIX, B TOM YKCJIE COLIMAIbHO-I)KOHOMUYECKHUX, 3a7a4ax
OnepupoBaTh NOHATHUSIMU: TE€pBOOOpa3Has M UHTErpajl; IOHUMATh
TCOMETPUUYECKUIN M (PU3UUECKHUI CMBICT MHTETpaja



4.6

4.7

HaxomuTh nepBooOpa3Hble dJEMEHTAPHBIX (PYHKIIHA, BEIYUCIATh HHTETPAl
o ¢popmyse Herotona — JleliOnura

Pemate nmpukiagHbie 3aa4, B TOM YUCIE COLUAILHO-DKOHOMUYECKOTO H
(bu3H9IecKoro xapakrepa, CpeJiIcTBAMU MAaTEMaTHYECKOTO aHAJIN3a



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Koxa
1

11

1.2

13

14

1.5

2.1

2.2

2.3

2.4
2.5
2.6

2.7

3.1

3.2

3.3

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Yucia 1 BEIUMCIIEHUS

Panmonaneupie yucna. OOBIKHOBEHHbIE U JECSATHYHBIE JIpOOH, MPOLIEHTHI,
OecKOoHeUHbIe MeproauIecKre I1podu. ApudmeTnyecKkue onepanuu ¢ paluoHATbHBIMU
qrcliaMu, IpeoOpa3oBaHus YHCIOBBIX BhIpaxkeHuil. [Ipumenenne npodeil 1 mpoIeHToB
JUTS pellieHus MPUKIIAHBIX 3a/1a4 U3 Pa3TUYHBIX OTPACiICH 3HAHUN U PeaIbHOW KU3HU

HeﬁCTBHTGHBHBIC yucna. ParuonansHeie U HppallMOHAJIBHBIC YK CJIA. ApI/I(bMeTI/I‘leCKI/IC
orcpanunu ¢ HeﬁCTBHTeHBHLIMH qucCJjiaMu. HpI/I6J'II/I)KéHHLIe BbBIYHCJICHHA, IIpaBHJIa
OKpYIJICHHS, IPUKUJKA U OLICHKA pE3yJibTaTa BBIUMCIICHU I

Crenenp ¢ nenbiM mokaszareneM. CramapTtHas (opma 3amucu JAEHCTBUTEIHHOTO
yucna. Vcronp3oBaHue MOIXOAAIIEH (OPMBI 3alUCH JICHCTBUTEIBHBIX YUCEN IS
peLIeHUs MPAKTUYECKUX 33/1a4 U MIPECTABICHHS JaHHBIX

Apudmernueckuii KOpeHb HaTypanbHOW creneHd. [leiicTBus ¢ apupMeTHIecKUMHU
KOPHSIMHM HAaTypAJIbHON CTEIIEHU

CI/IHyC, KOCMHYC W TaHI'CHC YHUCJIOBOI'O aprymeHTa. ApKCI/IHyC, APKKOCHHYC,
APKTAHT'CHC YUCJIOBOTI'O apryMEHTa

YpaBHEHHUs 1 HEpABEHCTBA
ToxnaecTBa U TOXKIECTBEHHbIE PEOOpPa30BaAHUS

ITpeoOpas3oBanue TPUTOHOMETPUYECKHUX BBIPAKEHUM. OcHOBHBIE
TPUTOHOMETpHUECKUE (POpMYJIbI

VYpaBHeHHe, KopeHb YypaBHeHHA. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
WHTEPBAJIOB

Pemienue nenbix U 1poOHO-pAIMOHAIBHBIX YPaBHEHUH U HEPABEHCTB
Pemrenne nppaiimoHaNbHBIX YpaBHEHUN U HEPABEHCTB
PemreHne TpUroHOMETPUYECKUX YPAaBHEHUU

[IpuMeHeHne ypaBHEHUI U HEPABEHCTB K PEICHUIO MATEMATUYECKUX 3a7a4 U 3a/1a4 U3
pa3nuyHbIX 001acTeil HAyKH U peaNbHOM KU3HU

OyHKIMH U TpaduKu

OyHkius, crnocodbl 3amanus QyHkuuu. ['paduk ¢yHkuuu. BsanmHO o0OpatHBIE
byHKIIUU

OO6nacTh ompeneneHuss W MHOXKECTBO 3HaueHMM ¢Qynkuuun. Hymu ¢dyHkuun.
[TpomexyTKH 3HAKOMOCTOSTHCTBA. YETHBIE 1 HEYETHBIC (PYHKIIUU

CrenenHast pyHKIUS ¢ HATypaJbHBIM U LIETBbIM MokasatesneM. E€ cBoiicTBa u rpaduk.



CaoiicTBa u rpaduk KOpHA N-0if cTeneHn

Tpuronomerpuyeckasi OKpPY>KHOCTb, OIpEJEICHUE TPUTOHOMETPUUYECKUX (PYyHKUIUN

34 YHCIIOBOTO apryMeHTa
4 Hauana maTremMaTueckoro aHaiunsa
41 [TocnenoBaTtenbHOCTH, CIOCOOBI  3aJaHMsA  TOCIENOBaTelbHOCTEH. MOHOTOHHBIE
' OCIIEIOBATEIEHOCTH
Apudmernueckass U reoMmerpuyeckas Mnporpeccud. beckoHeuHO —yObIBaroas
4o  TEOMETPHUECKas NpPOrpeccus. CyMMa OecKOHEYHO YOBbIBAIOIIEH I'€OMETPHUECKON
' nporpeccuu. Dopmyna CIOXHBIX TPOLEHTOB. MCHoiab30BaHWE TMPOTPECCHH IS
peleHus peaJbHbIX 33a4 MPUKIIAJHOTO XapaKTepa
5 MHoxecTBa 1 JIOrMKa
MHoxecTBO, omnepauud Haj MHoXecTBamu. Jluarpammel Oiinepa — Benna.
5.1 IlpumeHEHHE TEOPETHKO-MHOKECTBEHHOTO ammapaTa /Uil ONHCAaHUS pPealbHbBIX
MIPOIIECCOB M SIBJICHUH, IPH PEILICHUH 3324 U3 IPYTUX YIEOHBIX MMPEIMETOB
5.2 Ornpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIeMeHT CO/lep:KAHUSA
1 Yucna v BBIYUCTICHUS
11 Hartypanbhble u nensie uncina. [Ipu3Haku JeTMMOCTH LeNbIX YHcel
1.2 Crenens ¢ palMoHaIbHBIM NOKa3aTesneM. CBONCTBA CTENEHU
13 Jlorapudm uncna. JlecaTUUHbIE U HATYypaJIbHBIE JTOTapH(PMbI
2 VYpaBHEHUs U HEPABEHCTBA
2.1 IIpeoOpa3oBaHue BBIPAXKEHUH, COAECPIKALIMX JIOTApU(MBI
2.2 [TpeoOpa3oBaHue BRIpaXEHHN, COACPIKAIINX CTENICHH C PAIlMOHAIBHBIM TIOKa3aTeIeM
2.3 [TpuMepbl TPUTOHOMETPHUECKUX HEPABEHCTB
2.4 [Toka3zaTenbHBIC YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuuecke ypaBHEHHs 1 HEpaBEeHCTBA
26 CucTeMbl TMHEWHBIX YpaBHEHUH. PellieHne NpuKkiagHbIX 3a/1a4 ¢ OMOIIbIO CHCTEMBbI
' JIMHEUHBIX YPAaBHEHUN
2.7 CucTeMbl 1 COBOKYITHOCTH PAIMOHATBHBIX YPABHEHUH W HEPABEHCTB
)8 [IpumeHeHMe ypaBHEHHH, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMaTHUECKUX 3a7a4
' W 337124 U3 pa3InYHbIX 00JIacTe HAYKU U pealbHOM KU3HU
3 OyHKIMH U TpaduKu
Oynkius. [lepuoanyeckue ¢yHkuuu. IIpoMexyTKH MOHOTOHHOCTH (YHKIIHUU.
3.1 MakcuMymbl U MUHUMYMBI (yHkuuu. Haubonbinee u HauMeHblliee 3HAUYEHUE
(GYHKLIMN Ha IPOMEXYTKE
3.2 Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduku



3.3
3.4

3.5

4.1
4.2

4.3

4.4

4.5

4.6

4.7

[Toka3zarenbHas u orapudmMudeckas GyHKINU, X CBOHCTBA U TpaduKH
Hcnonp3oBanue rpaduKoB GYHKIHHA ISl pELICHUS] YPaBHEHUI U JIMHEHHBIX CHCTEM

Hcnonb3oBanue rpadukoB GYHKIUN I UCCIICOBAHUS IPOIIECCOB M 3aBUCUMOCTEH,
KOTOpbI€ BO3HUKAIOT NpPU pEUIeHUH 3a]ady M3 JPYruX Y4eOHBIX MPEIMETOB U
peanbHOU KU3HU

Hauana maremaTn4eckoro aHanusa
HenpepsiBHble pyHKIIMU. METOA HHTEPBAIOB /JIs pEIIEHUS] HEPABEHCTB
[TpousBoanas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKHA CMBICI TPOU3BOIHOM

[IpousBonubie 3neMeHTapHBIX (yHKIUHA. DOpMyNnbl HAXOXACHUS MPOU3BOJAHOMN
CYMMBI, IPOU3BEACHUS U YACTHOTO (PYHKIIHI

HpI/IMeHeHI/Ie HpOH3BO,Z[HOﬁ K HCCICO0BAaHHNIO Q)YHKHHIZ Ha MOHOTOHHOCTb H
9KCTPEMYMBI. HaxoxneHnue HauOOJIBIIEr0 M HAUMEHBIIETO 3HAUYEHMS CI)YHKI_[I/II/I Ha
OTPE3KE

[TpumMeHeHre TPOU3BOTHON ISl HAXOXKICHHUS HAMIYUIIEro peIeHus] B MPUKIIATHBIX
3ajadax, JUid ONPEACTICHUS CKOPOCTH IIpolecca, 3aTaHHOTO (OPMYINION WU
rpadgukom

[lepBooOpaznas. Tabmuia nepBooOpa3HBIX

WuTerpan, ero reoMeTpudeckuii 1 GU3NUECKUN cMbIC. BbIunciienne uHTErpaia mo
dbopmyne Hetotona — JleitOnuna



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

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMpoBePSIeMOr0  OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl CpeHEro 0011ero
TpedoBaHUs o0pa3oBaHus

BJIaIICHI/Ie MCTOAaMHM JOKa3aTCJIbCTB, AJIIrOpUTMaMu pPCHICHUA 3aday;
yMeHHe (QOpMYyIUPOBAaTH U ONEPUPOBATH TMOHATUSMU: OMNpEICIICHUE,
akcuoma, TeopeMma, CJIEeACTBHE, CBOMCTBO, INPU3HAK, [OKa3aTEJIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POpPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH IPUMEPHl U
KOHTPIIPUMEPBI, HCIOJIB30BaTh METOJ MaTeMaTHUeCKONH WHIYKIIUH,
MMPOBOAWTH AOKA3aTCIbHBIC PACCYXXACHUSA MTPHU PCUICHUHA 3a1a4, OUCHHUBATDH
1 JIOTUYECKYI0  TMPaBUJIBHOCTh  PACCYXKACHUN; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU: MHOXKXCECTBO, IMOAMHOXCCTBO, OIICpallMi HaJ MHOXKCCTBAMMU,
YMEHHE HCMOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar  AJis
OMmrucCaHusd pCajibHBIX IPOLUECCOB U SIBJIEHUU U Ipu pCUICHUMN 3a1a4, B TOM
qHclie U3 APYTUX Y4eOHBIX MPEeIMETOB; YMEHHUE ONEePUPOBAThH MOHATHSIMHU:
rpad, CBA3HBIN rpad, 1epeBo, UK, Tpad Ha MIOCKOCTH; YMEHHUE 3a/1aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMHM; HCIIOIB30BaTh Tpadbl MpU

pelIeHUH 33124

YMeHue onepupoBaTh MOHSATHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HaTYpAJIbHOM CTENEHH, CTENEHb C
paloHaIbHBIM IOKA3aTeJIEM, CTENEHb C JAEWCTBUTEIbHBIM IOKA3aTENIEM,
jJorapudm umuciaa, CUHYC, KOCMHYC M TaHIE€HC IPOU3BOJBHOTO YHCIA,
OCTaTOK 10 MOAYJI0, PALMOHAIBHOE YHCIO, HPPALMOHAIBHOE YHUCIIO,
MHOKECTBAa HATypalbHBIX, IENbIX, pPAlUOHAIBHBIX, JEHCTBUTEIbHBIX
2 YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU ACTMMOCTH, HAUMEHbBIINH OO
JIenuTelb W HauMeHbliee oOllee KpaTHOe, airoputM EBkimna npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C Pa3JINYHBIMU MO3MIIMOHHBIMH CHCTEMaMU
CUMCJICHUS; YMEHUE BHIMIOJIHATH BBIUMCICHHE 3HAU€HUH U peoOpa3oBaHus
BBIP@KEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
paloOHalIbHBIX  BBIPDAKEHUH; yMEHHE  ONEpUpOBaThb  MOHATHSIMHU:

noCIaca0BaTCIbHOCTD, apI/I(bMCTI/I‘IeCKaﬂ nporpeccusda, TreoMCTprUICCKad



mporpeccusi, OCCKOHEYHO YOBIBAaIOIIasi Te€OMETpHUYECKas IPOTPECCHs;
yMEHHUE 3a/laBaTh IMOCJIEI0BATEILHOCTH, B TOM YHCIE C IOMOIIbIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTE apU(PMETHUCCKHE JEHCTBUS C KOMIUICKCHBIMH YHCJIaMU;
MPUBOAUTH MPUMEPHI UCTOIB30BAHUS KOMIUIEKCHBIX YUCEN; ONEPUPOBATH
NOHATUSIMU:  MaTpuna 2X2  u  3x3, onpeienuTeab  MaTpHIbI,

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

YMmenune ONCprUpOBaTh MNOHATHUAMH: PpPALUOHAIBHBLIC, HWPppalUMOHAIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CUCTEMbI, YMCHHC OIICPpHUPOBATH
HNOHATHUAMU. TOXIACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB W CHUCTECM, YMCHHUC PpCHIaATb YpPAaBHCHUA,
HCPAaBCHCTBA M CHUCTEMBI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTEMbBI C IIApaMCTPOM; TIPHUMCHITH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IJId PCIICHUA MATEMATUUYCCKHX

3aaa4 "1 3a/1a4 U3 pas3JINIHbIX oOnacreit HAayKHU U peaanoﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHAMM: (PYyHKIMS, YETHOCTHh (YHKIMH,
NePUOANYHOCTh (YHKIIMH, OrPAaHUYEHHOCTh (PYHKUHUH, MOHOTOHHOCTh
GbyHKLIMH, KCTpeMyM (QyHKIUHM, HauOojblllee U HAaUMEHbIIEEe 3HAYCHMS
(GYHKIIMM Ha MPOMEXYTKE, HETpepbIBHAS (PYHKIIMS, aCUMOTOTHI rpaduka
¢byHKLMU, TiepBas U BTOpas MPOU3BOAHAs (DYHKIMM, T€OMETPHUUECKUN U
¢u3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, OIpeneIEHHbIN
MHTETpal; YMEHHME HaXOAWTh AaCHUMITOTHI Tpaduka (GYHKUUH; yMEHHE
BBIUMCISATh  TNPOU3BOAHBIE  CYMMBI, TPOU3BEIEHHUS, YAcCTHOIO U
KOMITO3UIIUN (YHKIMH, HAaXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHIA;
YMEHHUE HCIOJBb30BaTh MPOU3BOJHYIO Ul HCCIeNOBaHUA (YHKIMH,
HaXOJUTh HauOOJIbIIME M HAUMEHbIINE 3HAuYeHUs QYHKIHM; CTPOUTh
rpaduKd MHOTOYIEHOB C HCIIOJIb30BAaHUEM armnapaTa MaTeMaTH4ecKoro
aHaIM3a; MPHUMEHSTh MPOU3BOJAHYIO JJIS HAXOXKICHHUS HAWIydlIero
pellieHusT B NPHUKIAIHBIX, B TOM YHCIE COLUAIBHO-DKOHOMUYECKUX U

(bU3MYEeCKUX 3a/lavax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO



HHTCrpaia; HNpUBOAWUTL HNPHUMEPBI MATCMAaTHYCCKOIO MOACIUPOBAHUA C

oOMOIIbI0 AU PepeHIInaATbHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIHH, OOpaTHAs (YHKLINS,
KOMITO3ULMST (DYyHKUMH, JTUHEeHHas QYHKOMA, KBagpaTW4Has QyHKus,
pauuvoHanbHas (QYHKIUS, CTENEHHas (QYHKIUS, TPUTOHOMETPHUUECKUE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTeJIbHAs H
jgorapupmuueckass (yHKIUH; yMEHHE CTPOUTh TpapuKH HM3YYSHHBIX
GyHKUIMA,  BBINOJHATH  IpeoOpa3oBaHus  TpadukoB  (QYHKIUH,
UCTOJIB30BaTh TPa(UKH Ui U3y4eHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 33/1a4 M3 pealbHON
KU3HH; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHMHAMHU;
UCIIOJIb30BaTh CBOMCTBA W rpaduKku (yHKUMH 171 pelIeHus] ypaBHEHUH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamMH; H300pakaTb Ha KOOPAWHATHOM

IIJIOCKOCTHU MHOKCCTBaA peH_IeHI/Iﬁ ypaBHeHPIfI, HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HaJIOTH, 3a/a4i U3 00JacTH YIpPaBJICHHS JIMYHBIMU M CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISATh BBIPAXKEHHUS, YPAaBHEHMs, HEPABEHCTBA U UX
CHUCTEMBI II0 YCIIOBHUIO 3aJayd, HUCCIENOBATh IIOJy4EHHOE pELICHUE U
OLICHMBATh MPaBJONOAOOHOCTh pPE3yJIbTaTOB; YMEHHE MOJIEIUPOBAThH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJa4M, UCCIIEIOBATh
IIOCTPOCHHbIE  MOJIEIM C  HUCHOJb30BAHWMEM  ammapata  anreoOpsl,

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHne omnepupoBaTh MOHATHSMU: CpeHee apu(dMeTHueckoe, MeanaHa,
HauOoJIbIlIee U HAMMEHBIIIEe 3HAYEHUs, pa3Max, JUCIEPCHsl, CTAaHIApPTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; YMEHHUE W3BJIEKaTh, WHTEPIPETHPOBATH
nH(popMaIrio, MpeICTaBIEHHYIO B TaOJIWIIax, Ha auarpaMmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PEANIbHBIX IMPOILIECCOB U SIBICHUM; MPEJCTABIATh
uHpOpMaIMI0O C TOMOIIBID TaOJMII ¥ JAWarpaMM; HCCIIEeIOBaTh
CTAaTHCTUYECKUE [aHHBIE, B TOM YHCJIE€ C MPUMEHEHHEM TIpaduuecKux
METOJ/IOB U AJIEKTPOHHBIX CPEJCTB; TpaUeCcKH MUCCIEeI0BaTh COBMECTHBIE

Ha6J'IIOI[eHI/I$I C IIOMOUIBIO JUarpaMm pacCC€ruBaHUs U JIMHEMHOMN perpeccuun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyY4aWHBIA OIBIT U CIIydaiiHOe

cOOBbITHE, BEPOSITHOCTh CIY4aHOTO COOBITHS; YMEHHE BBIYUCIATH
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BEPOSITHOCTh C HCIIOJBb30BaHUEM TIpapUUecKHX METOJIOB; IMPHUMEHSThH
GOpMyITBI  CIIOKCHHSI U YMHOXEHHUS BEPOSTHOCTEH, (opMyny TOIHOM
BeposATHOCTH, (hopmyny bepHymm, koMOMHATOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH pEATBHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pACIpeelieHHe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHUEe, JUCIEPCHS W CTaHJAPTHOE OTKJIOHEHHUE
CIIyuallHOW  BENMYMHBI, (QYHKIHUUA pacHpeieiieHUs W  IUJIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIHFHOTO M HOPMAJIBLHOTO paclpeieiieHUui; yMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIIPEICICHUN /IS pEIIeHUs 3a/1ad,
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIIUX YHCEN, METOABl BEHIOOPOUYHBIX
UCCIIC/IOBAHMIA, YMEHHE TIPUBOJUTH MPHUMEPHl TPOSIBICHUS 3aKOHA
OONBINIUX YHUCENl B MPHUPOJHBIX U OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSMHU: COUYETAHUE, NMEPECTAHOBKA, YHUCIO COYCTAHUH,
YHCII0O  TEPeCTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOMHATOPHBIC (aKThl U PACCYKACHUS VIS PEIICHUS 3a]a4; OICHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJICb U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘lGHHLIﬁ pe3yiibTat

YMeHHe omnepupoBarb IOHATHUAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYUHA yIia, IDIOCKUN YroJl, IBYIPaHHbIN
Yroj, TPEXIPAHHBIA YIOJl, CKPELIUBAIOIIKUECS IPSAMbIE, [1apalIeIbHOCTh U
NEPHNCHAUKYIIAPHOCTh IPAMBIX H HJ'IOCKOCTGI\/'I, yrojia MeEXAay IpsIMbIMH,
Yroa MeXAy IpsAMONM U IIIOCKOCTBIO, YroJI MEXKIY IUIOCKOCTSAMH,
paccTostHUE OT TOYKM [0 IUIOCKOCTH, PACCTOSIHUE MEXAY HPSIMbIMH,
pacCTOSIHUE MEXKIY IIJIOCKOCTSAMHU; YMEHHME HUCIIONIb30BaTh IIPU PEILIECHUU
3aaa4 U3Y4YCHHBIC (1)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTH4ecKue
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pEIIaTb

CBA3aHHBIC C HUMHU IMPAKTHUYICCKUC 3a1a4Un

YMeHue omepupoBaTh MOHSATHUSMU: IJIOMAAb (QUTYpPHI, 00BEM (GUTYPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCYCHHE MHOI'OI'paHHHKA,
KyO, mapajienenumnen, MNpu3Ma, NOHpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, Mmiomanb chepsl, III0maIb
MOBEPXHOCTH TMHUPAMHIBI, TPU3MBI, KOHYycCa, LWIHHIApPA, O0BEM KyOa,
MNpAMOYTOJIBHOI'O IapauICJICIIMIICaa, NHpaMHUAbI, IIPU3MbI, MUIWHApPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS] KOHyCa W IHIUHAPA,

napajjiCJIbHbIE OCH HWJIWM OCHOBAaHHWIO, CCUCHHUEC 1Iapa, IIJIOCKOCTb,
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12

13

Kacaromasicss cdepbl, IWIMHIApPA, KOHYCa; YMEHHE CTPOUTh CEueHUe
MHOTOTpaHHHKa, U300paXkaTb MHOTOTPAaHHHUKH, (UTYPHl U TOBEPXHOCTH
BpalICHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEACTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMyIUpoBaTh ONpeAeNeHUsI U3y4aeMbIX (UTYp, BBIIBUTATh THUIIOTE3HI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPHUYECKUX (QUTYp, OOOCHOBBIBATH WIIH
OmnpoBepraTh MX; yMEHHE NPOBOAMUTH KiaccupuKanuioo Guryp Imo
pa3jIMyYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIE

IMOCTPOCHUA

YMeHne onepupoBaTh MOHSATHSIMH: JBWXKEHHE B  IPOCTPAHCTBE,
MapajuIeNbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH W B TIPOCTPAHCTRBE,
MOBOPOT, mpeoOpa3zoBaHue MoA00Us, TOA00HBIE (GUTYPBI; YMEHHUE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIEC B MPHPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOIb30BATh NTE€OMETPUUCCKHE OTHOIICHHS TIPU
peIICHUN 3a/la4y; HAaXOJWUTh T'C€OMETPHYCCKHE BEIUYHMHBI (JTMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUH 3a/1a4 U3 JIPYTUX YUYEOHBIX MPEIMETOB H
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH T€OMETPUUYCCKUE BEITUYUHBI
(MHA, yroj, IUIOMIAAbL, OOBEM, IUIOMIANb TOBEPXHOCTH), HCIOIB3YS
W3YYCeHHBIE (OPMYJBI W METOJABI, B TOM YHCJE: IUIONAJb MOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYyCa, HWIMHIpA, MJoHaab cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO — TIApaJUICNICITUIeIa, TUPAMUIBI, TPU3MBI, I[THIMHJIPA,

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

YMmenue ONCpUPOBATh HNOHATUAMU: MIPAMOYT'OJIbHAA CHCTCMa KOOpPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 633I/ICY,
CKaJIIpHOC IMPOM3BCACHUC, BCKTOPHOC IIPOU3BCACHUEC, YIOJd MCKAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BATb BCKTOpHLIﬁ n KOOpI[HHB.THBIfI METOA

JJI pEeHICHUA TrCOMETPHUICCKUX 3ada4 U 3aJia4 JpYyTUX y‘-Ie6HI)IX nmpeaMETOB

YMeHue BLI6I/IpaTB HOI[XOI[SIH_II/Iﬁ MCTO AJid PCIICHUA 3alav4r; IOHUMaHUC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU MPUPOAHBIX H O6H.I€CTB€HHI)IX
nponeccoB u HBHCHHﬁ; YMCHHEC pacClloO3HaBaTb TIPOABJICHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTE NPUMEPLI MATEMATHUICCKUX

OTKPBITUI POCCUICKON U MUPOBOW MaTeMaTUYECKOU HAYKH



INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE
Kon IIpoBepsiemMblii d1eMeHT COIEPKAHMS
1 UYucia v BBIYUCICHHS
1.1 HarypanbsHbie 1 1esbie yncia. [Ipu3sHaku AeTMMOCTH IEIBbIX YHCEN
12 Panonanbupie  uucna. OOBIKHOBEHHBIC M JICCSATUYHBIC JIPOOW, MPOIICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmerndeckuii KOpeHb HATypallbHOW cTeneHH. J(eHCTBHs ¢ apupMeTHYECKUMU
' KOPHSIMH HAaTypaJbHOM CTCIICHH
14 Crernens ¢ 1enpiM nokaszarenaeM. CTeneHb ¢ palluoOHalIbHbIM IoKa3aTeseM. CBolicTBa
' CTCICHH
15 CuHyCc, KOCHMHYC M TaHIEHC 4YHCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' APKTaHT€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm umcna. JlecsiTudHbIC U HATYpaATIbHBIC JTOrapr(MbI
JleiictButenpHble  uKcia. ApudMeTnyeckue oOnepanud ¢ ACHCTBUTEIbHBIMU
1.7 upcnaMu. [IpubnKEHHbIC BBIYMCIICHHS, TIPABHUIa OKPYIJICHHS, IPUKHUIKA U OL[CHKA
pe3yJibTaTa BEIYMCIECHUM
1.8 [TpeoOpa3oBanue BhIpAKESHHUIA
1.9 KomruiekcHbie uncia
2 VpaBHEHUS ¥ HEPABEHCTBA
2.1 [lenbie 1 QPOOHO-pAIMOHAIBHBIE YPABHEHHS
2.2 WppannoHaibHbIe YpaBHEHHS
2.3 TpuronomeTpuvecKre ypaBHEHHs
2.4 [Toka3zarenbHbIe U JOrapuPpMUUECKHE YpaBHEHUS
2.5 Llenpie 1 IPOOHO-paLIMOHANIEHBIE HEPABEHCTBA
2.6 HppannoHaibHble HEPaBEeHCTBA
2.7 [TokazaTenbHbIE U TOTrapU(PMUIECKUE HEPABEHCTBA
2.8 TpuronomeTpudecKre HepaBeHCTBA
2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB
210  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C IAPAMETPAMHK
2.11 Marpuia cucTeMbl TMHEHHBIX ypaBHEHUH. ONpeIeuTeNh MAaTPHUIIBI
3 OyHKIWMH U TpadUKH



3.1

3.2

3.3

3.4
3.5

3.6

3.7
3.8

4.1

4.2

4.3

5.1
5.2

6.1
6.2
6.3

7.1
7.2
7.3
7.4
7.5

Oynkuus, cnocoObl 3amanHus ¢yHkuuu. I'padux ¢ynkuuu. B3anmuo oOpaTHBIE

¢ynkunu. YétHeie n HeuéTHbIe pyHKuuu. [lepuogmueckue GpyHKIIHN

OO6nacTp ompeneneHuss ¥ MHOXECTBO 3HadeHWW ¢ynkuumu. Hymum ¢ynknuu.
[TpoMeXyTKH  3HAKOMOCTOSIHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.
Makcumymbl U MuUHUMYMBl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE

(GYHKIIMHY Ha IPOMEKYTKE

Crenennass (yHKIUSI C HAaTypajJbHbIM W LENbIM TNoOKa3aTesneM. EE cBoiicTBa u

rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETIEHU
Tpuronomerpuieckue GyHKIUHU, UX CBOHCTBA U TpaduKu
[TokazarenbHas u norapupmMudeckas GyHKINU, UX CBOHCTBA U rpaduku

Touku paspeiBa. AcumMnToTel rpadukoB ¢GyHknmii. CBolicTBa  (YyHKIHWH,

HENPEPBLIBHLIX HA OTPE3KE

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs [TOCIEI0BATEILHOCTEN
Apudmernueckast 1 reoMmerpuueckas nporpeccuu. opmyna ciI0KHBIX IPOLEHTOB
Hagana MmaTemMaTrnueckoro aHajimsa

[TpousBoanas ¢pyukiuu. [IpousBoaHbIC S€eMEHTAPHBIX (YHKIIUN

HpI/IMeHCHI/IC HpOHSBOI[HOﬁ K HCCICIOBAHUIO (1)YHKI_II/II7I Ha MOHOTOHHOCTb H
9KCTPEMYMBEI. HaxoxnaeHue HaMOOJBIIEr0 ¥ HAMMEHBIIIETO 3HAYCHUS (I)YHKI_II/II/I Ha

OTpE3Ke

[TepBoobpaznas. Muterpan
MHoecTBa 1 JTOTHKA

MHOXecTBO, orepaiuy HajJ MHOKecTBamMu. Jluarpammer Ditiepa — Benna
Jloruka

BepositHOCT 1 cTaTuCTHKA
OrnucarenpHas CTaTUCTUKA
BeposiTHOCTB

KomOunatopuka

I'eomerpus

@urypsl Ha MIOCKOCTH

[TpstMble ¥ TNIOCKOCTH B TPOCTPAHCTBE
MHororpanHuku

Tena v MOBEpXHOCTH BPALLEHUS

KoopanHatsl 1 BEKTOPBI



YUYEBHO-METOJINYECKOE OBECIIEYEHMUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJI

Marematuka: AjreOpa u Ha4Yajla MATEeMAaTHYECKOI0 aHAJIN3a, reoMeTpusi. AJiredpa u
Hayajia MaTeMaTudeckoro anajausa .10-11 kiaccebl: 0a30BbIH U YIJIy0JIeHHbI YPOBHMU:

yueOnuk/III.A. AnumoB, FO.M.Koasirun, M.B.TkaueBa u ap.- 11 u3a., crep. -MockBa:

Ipoceemenne, 2023, - 463c. bHBIE YYEBHBIE MATEPHUAJIbI JJISA

YUYEHUKA

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

Martematuka: AjredOpa u HA4YaJIa MATEMATHYECKOr0 aHAJIN3a, reoMeTpusi. AJredopa u
Ha4yaJjia MaTeMaTu4deckoro anaausa .10-11 kiaccoi: 6a30Bblil M yri1y0JIeHHbI YPOBHM:
yueOnuk/II.A.Anmumos, FO.M.Koasirun, M.B.TkaueBa u ap.- 11 u3a., crep. -MockBa:
IIpocsemenue, 2023, - 463c. EI'J. MaremaTnka: 0a30Bblii U NPOQUIbHbII YPOBHM:
THNOBble TpeHHMPOBOYHble BapuaHTbl/A.H.AnekceeBa. - M.:BAKO,2022.-160c.
Iloypounoe mnaHupoBaHMe K Y4ueOHMKY Auredpa W Hayajla MaTeMaTH4eCKOIo
anasm3a 10-11 kaaccer EI'D-2026: Marematuka:30 TpeHHPOBOYHBIX BAapHUAHTOB
IK3aMEeHAIMOHHBIX PadoT /sl MOATOTOBKU K €IMHOMY rocyIapCTBEHHOMY 3K3aMeHY:
0azoBblii  ypoBeHb/H.A.Kum.- MockBa: ACT, 2025.-255¢. 0P KoHTpoJbHO-
U3MepUTeIbHbIe MaTepUuaJibl. AJiredpa W Hayajla MaTeMaTH4YecKoro anaausa. 10-11
kjaace cocrasureab A.H.Pypykun- M: BAKQO,2020, (KoHTpo/ibHO-U3MepHUTEIbLHbIE

MaTepHaJIbl)

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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