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MHNOACHUTEJBHASA 3AIINCKA

VY4eOHsIif Kypc «Anredpa v Hadaja MaTeMaTHYECKOTO aHAIIM3ay SBJSICTCS] OJHUM U3 HanboJsiee 3HAYUMBIX B IpOrpaMMme
cpeaHero o0miero o0pa3oBaHus, MOCKOJIbKY, C OJHOW CTOPOHBI, OH 00€CIIeYMBACT HHCTPYMEHTAIbHYIO0 0a3y AJs M3YUCHHS
BCEX ECTECTBEHHO-HAYYHBIX KYypCOB, a C JPYroi CTOpPOHBI, (OPMHUpPYET JOTrMYECKOEe U aOCTPAKTHOE MBIIICHUE
oOy4Jaronuxcsi Ha YpoBHE, HEOOXOAMMOM JUIsl OCBOEHUSI HHPOPMATUKH, 0OIIECTBO3ZHAHUS, UICTOPUH, CJIOBECHOCTU U JIPYTUX
JUCLUIUIMH. B paMKax JaHHOro y4yeOHOro Kypca oOy4aroniuecs: OBIaJeBal0T YHUBEPCAIBbHBIM A3bIKOM COBPEMEHHON HAayKH,
KOTOpast pOPMYJIUPYET CBOM TOCTHXKEHHSI B MaTEMAaTUYECKOH (hopme.

VY4eOHblll Kypc aireOpbl M Hadajl MaTEMaTHYECKOrO aHaiu3a 3aKjaJblBA€T OCHOBY [UJIsl YCIIEIIHOTO OBJAJICHUS
3aKOHaMHU (PU3UKHU, XUMUHU, OMOJIOTHH, TOHUMAHUSI OCHOBHBIX TEHJCHIIUN Pa3BUTHS SKOHOMHUKHU U OOIIECTBEHHOW KU3HH,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSX, YBEPEHHO HCIOIB30BaTh UX IS
JanbHelero oopa3oBaHus U B NMMOBCEIHEBHOM XU3HHU. B TO ke Bpems oBjajeHHe a0CTPAKTHBIMU U JIOTUYECKH CTPOTHMMH
KOHCTPYKUUSIMUA aJIreOpbl MU MaTeMaTHYECKOTO aHaju3a pa3BUBAET YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh
WUCTUHHOCTD, JI0Ka3bIBaTh YTBEPKACHHUS C IMOMOIIBIO MHIAYKIIMU M PACCYXIaTh NEAYKTHUBHO, MCIOIL30BaTh 00OOIIECHUE U
KOHKPETU3AINIO, a0CTparupoBaHUe U aHAJIOTUIO, POPMHUPYET KPEaTUBHOE U KPUTUUECKOE MBIIIICHHUE.

B xone u3ydenust yaebHOro Kypca «Anredpa u Hadajga MaTeMaTUYECKOTO aHaU3a» O0yYaronIuecs: MOJyq4aroT HOBBIM
ONBIT PELICHMS NPHUKIAIHBIX 3a1ad, CaMOCTOSTEIIBHOIO TMOCTPOCHHS MATEMATUYECKUX MOJEJIEH pPEaNbHBIX CHUTYAILUH,
VMHTEPIIPETALNH MTOTYUYECHHBIX PEIICHUN, 3HAKOMATCS C MPUMEPAMH MATEMATUYECKUX 3AKOHOMEPHOCTEN B NMPUPOJAE, HAYKE U
HCKYCCTBE, C BBIIAIOLIUMUCS MaTEMAaTUYECKUMU OTKPBITUSIMUA U UX aBTOPaAMU.

VY4eOublil Kypc 00JagaeT 3HAYNTEIBHBIM BOCIIUTATEIBLHBIM TTOTCHIIMAIOM, KOTOPBIM peamu3yeTcsi Kak 4epe3 yueOHBIH
Marepua, CrocoOCTBYIOMUNA (POPMUPOBAHUIO HAYYHOIO MUPOBO33PEHUS, TaK U 4epe3 crelupuKy yueOHOH AesITeIbHOCTH,
TpeOyroleld MPOJOKUTEIbHON KOHUEHTPALMK BHUMAHUS, CaMOCTOSTEIbHOCTH, AKKypaTHOCTHM M OTBETCTBEHHOCTH 3a
IIOJIyYEHHBINU pE3yJIbTAaT.



B ocHoBe meTomukm o0yueHus anreOpe W HadajiaM MaTeMaTHYeCKOTO aHajiu3a JICKHUT JeATEIbHOCTHBIA TPHHIIHIT
00yueHus.

B crtpyktype ydeOHOTO Kypca «Ausrebpa ©W Hadajga MaTEMaTHUYECKOTO aHajan3a» BBIICICHBI CIICTYIOIINE
coliepKaTesibHO-MeToAnueckre JuHuM: «Yucna u BeraucieHus», «OyHkuu u rpapukmn», «YpaBHEHUS U HEPABEHCTBAY,
«Hagana maremaTtmdeckoro aHanmsa», «MHOXeCTBa W JIOTHKa». Bce OCHOBHBIE COAEpXKATEIHHO-METOIUYCCKUE JTUHUN
M3YYalOTCsl Ha MPOTSHKEHHUH JBYX JIET O0y4YeHHUs Ha YpPOBHE CpPEJHEro O0IIero oOpa3oBaHMsI, €CTECTBEHHO AOMOJHSSA IPYT
JApyra ¥ TOCTENEHHO HACHINIAsICh HOBBIMH TeMaMH M pasfenamu. JIaHHBIA Y4eOHBIM Kypc SBISETCS HHTETPATHUBHBIM,
MOCKOJIbKY OOBEUHSET B ce0€ COJIep:KaHNe HECKOJIBKUX MAaTEMAaTUYECKUX JUCITUIUINH, TAKUX Kak anredpa, TPUTOHOMETpHS,
MaTeMaTUYeCKU aHallu3, TEOpUsT MHOXKECTB, MaTemaTudeckas Jjoruka u npyrue. [lo mepe Toro kak oOywaromiuecs
OBJIAJICBAIOT BCE OOJIee MUPOKUM MATEMAaTHYECKUM amlmapaToM, y HUX MOCIIEI0OBATENHHO (POPMUPYETCS U COBEPIICHCTBYETCS
YMEHHUE CTPOUTh MAaTEeMATHYECKYI0 MOJIEh PEATbHOU CUTYaIlNH, TPUMEHATh 3HAHUS, IOJyYEHHBIC MTPU U3yUYeHUH YICeOHOTO
Kypca, JUIs PEIIeHUs CaMOCTOSTENbHO CHOPMYIUPOBAHHOM MAaTeMaTHYECKOW 3aJaud, a 3aTeéM WHTEPHpPEeTUPOBATH CBOM
OTBET.

ConepxarenbHO-MeTOAUYeCKas JTMHUS «Yucna U BBIYMCICHUS 3aBepinaeT (OpMUPOBAHUE HABBIKOB HUCIIOIb30BAHUS
NEeUCTBUTEIBHBIX YKCEN, KOTOPOE ObUIO HauaToO Ha YpPOBHE OCHOBHOTO 001Iero oOpazoBanus. Ha ypoBHe cpeaHero oo1iero
oOpa3oBanusi 0cob0e BHUMaHUE ynemnseTcs (OPMHUPOBAHWIO HABBIKOB PAIMOHATBHBIX BBIYUCICHUMN, BKIIOUYAIOIMNX B CEOS
WCIIOJIb30BAaHUE DPA3IMYHBIX (OPM 3aMHMCH YUCIA, YMEHUE JeNaTh MPUKUJKY, BBITOJHATH MPUOIMKEHHBIC BBHIYMCIICHUS,
OIICHMBATh YHCIIOBBIC BBIpAKEHHUSA, pabOTaTh C MaTEMAaTUYECKUMHU KOHCTAHTAMH. 3HAKOMBIE OOYYaIOIIMMCS MHOXKECTBA
HaTypalbHBIX, IICNBIX, PANMOHAIBHBIX M JEHCTBUTEIBHBIX YHCEN JOTOJHSIOTCS MHOXKECTBOM KOMIUICKCHBIX dHcel. B
KKJIOM U3 3THX MHOXECTB PACCMaTPUBAIOTCS CBOMCTBEHHBIC €My CIeU(PHUEeCKUe 3a/auyu U ONeparuu: JACICHUE Harlelo,
OTICpUPOBAHUE OCTaTKaMHW Ha MHOXKECTBE IIEJIBIX YHCEN, 0COOBIC CBOMCTBA PAIMOHAJIBHBIX W HPPANMOHAIBHBIX YHCEN,
apupMeTHYECKHe Olepaluu, a TaKKe HW3BJIICUEHHWE KOPHS HATYpPaJIbHOW CTETICHM HAa MHOXXECTBE KOMILJIEKCHBIX YHCEIL.
brnaronmapsi mocnenoBaTeNbHOMY pACIIUPEHUIO Kpyra HCIOJIb3YEMBIX YHCET W 3HAKOMCTBY C BO3MOMKHOCTSMHU HUX
MIPUMEHEHUS JIJIS PEIICHMSI Pa3IMYHbIX 3a7a4 (OPMHUPYETCS TIPEICTABICHUE O SINHCTBE MAaTeMaTUKN KaKk HAYKH U €€ PoJiv B
MOCTPOCHUN MOJIEJIEH peaslbHOTO MUPA, IIIMPOKO UCIIONIB3YIOTCS 00001IIeHNEe M KOHKPETHU3AIIUA.



Jluaust «YpaBHEHUS U HEPABEHCTBA» PEATU3yeTCs Ha MPOTSHKEHUH BCEro OOy4YeHHS Ha YpOBHE CpPEAHEro OOMIEeTo
oOpa3oBaHMsl, IOCKOJIBKY B Ka)KJI0OM pazzene [IporpaMmsl IpeyCMOTPEHO PEIIEHUE COOTBETCTBYIOIMUX 3a/1a4. B pesynbpTaTe
oOyJaroluecs: OBJAJECBAlOT Pa3IMYHBIMM METOJAaMU pELIEHUS palMOHAJIbHBIX, HPPALMOHAIBHBIX, I10KA3aTEIbHBIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YPAaBHEHUM, HEPABEHCTB U CUCTEM, a TaKXKe 3aJad, COAEpKallluX MapameTphl.
[lomyueHHble yMEHUS IIMPOKO HCHOJB3YIOTCS MPHU HCCIENOBAaHWU (YHKIMH C MOMOIIBI0 MPOU3BOJHOM, MPHU PEIICHUU
NPUKIATHBIX 33/1a4 U 3a7a4 Ha HaXOXJACHHE HAauOONbIIMX W HaUMEHBUINX 3HaueHWi GyHKIMH. JlaHHas conepkaTenbHast
JUHUS BKIIOYaeT B cebs Takke (opMupoBaHHE YMEHUN BBIMOMHATH pacué€Tel MO (Qopmyrnam, mpeoOpazoBaHUs
PalMOHAIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKHUX BBIPAKEHUM, a TAKXKE BBIPAKECHUH, COAECPKALIUX CTEIECHU U
norapudmsl. braaronaps uzydeHuro anreOpanyeckoro MaTepuana MpoOUCXOIUT AajbHEIIee pa3BUTUE AIITOPUTMUUECKOTO U
a0CTPaKTHOTO MBIIIJIEHUSI 00y4aromuxcs, (HOPMUPYIOTCS HABBIKH JEIYKTUBHBIX PACCYKIEHUN, paOdOThl C CHUMBOJBHBIMU
dbopmamu, MpeACTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHUJAE PABEHCTB M HEPABEHCTB. AJreOpa mnpemsaraet
3¢ (eKTUBHbIE UHCTPYMEHTHI JJIsl PELICHUs] MPAKTUYECKUX U €CTECTBEHHO-HAYUHBIX 3a]1a4, HarJIJHO JEMOHCTPUPYET CBOU
BO3MOYKHOCTH KaK I3bIKa HAyKH.

CopepxarenpHo-MeToAnYecKass TUHUS «DyHKIUU U TpadUK» TECHO MEPEIUIeTaeTCs ¢ IPYTMMH JIMHUSAMU y4eOHOTOo
Kypca, IIOCKOJIBKY B KaKOM-TO CMBICIE 3aJa€T IIOCIENOBATEIBHOCTh H3Yy4CHMs Marepuana. l3ydeHue CTelneHHOH,
MOKa3aTebHOU, JOrapu(pMUYECKON U TPUTOHOMETPUUECKUX (DYHKLMM, UX CBOMCTB U I'paHUKOB, UCIOIb30BaHNE (PYHKIUI
JUIA pellleHus 3a7ad U3 APYTrux y4eOHbIX MPEIMETOB U PEabHOM U3HU TECHO CBSI3aHO KaK C MAaTEMaTUYECKUM aHAIU30M,
TaK ¥ C pelIeHneM ypaBHEHHMI 1 HepaBeHCTB. [Ipu 3Tom 6oJbiioe BHUMaHUE yaenseTcss (GOpMUPOBAHUIO YMEHHUS BbIpaXaThb
(dbopMynamMu 3aBUCUMOCTH MEXKIY Pa3IWYHbIMU BEJIMYMHAMH, UCCIEIOBATh MOJIyYeHHbIE (DYHKIMH, CTPOUTHh UX TpauKH.
Marepunai 3Tol CoepKATEIbHON JIMHUY HALIEJIEH HA Pa3BUTUE YMEHUN M HABBIKOB, IO3BOJISIOIINX BBIPAXKATH 3aBUCUMOCTH
MEXIy BEIUYMHAMHU B pa3Iu4yHOW (opme: aHaTuTUYeCKOH, rpaduueckoil m cioBecHod. Ero msydenue crnocoOCTByeT
Pa3BUTHUIO AJITOPUTMUYECKOTO MBIILJIEHUS, CIIOCOOHOCTH K 0000IEHUIO U KOHKPETHU3AIMH, UCTIOIB30BAHUIO aHAIOTHH.

CopnepxarenpHass nauHus «Havama MareMaTnyeckoro aHajiv3a» IO3BOJSET CYIIECTBEHHO PpAaCUIMPUTh KPYr Kak
MaTEeMaTUYECKHX, TaK U MPUKIATHBIX 33]a4, JOCTYIHBIX 00yJaroUMMCs, TaK KaK Yy HUX MOSBISETCS BOBMOXHOCTh CTPOUTD
rpaduKy CIOXKHBIX (PYHKIIMH, ONIPEAENATh UX HAUOOJIbIINE U HAMMEHBIINE 3HAYEHUS, BBIUUCIATH MII0IATU GUTYP U OOBEMBI
T€Jl, HAaXOIUTh CKOPOCTH M YCKOPEHMsS mpoleccoB. [[aHHas conepKaTeiabHas JUHUS OTKPBIBAET HOBBIE BO3MOKHOCTH



MOCTPOCHUSA MaTEMaTHUYECKUX MOJIEJICH peaNbHbIX CUTYallHid, MO3BOJISET HAXOAUTh HAWIYyYlllee PEIICHNE B MPHUKIAIHBIX, B
TOM YHCJE COIHUATbHO-DKOHOMHUYECKHX, 3aJadaxX. 3HAaKOMCTBO C OCHOBAaMH MaTEMaTHUYECKOTO aHajliu3a CIOCOOCTBYET
pPa3BUTHIO a0CTPAKTHOTO, (OPMAIBHO-JIOTMYECKOTO U KPEaTUBHOIO MBIIUICHUS, (OPMUPOBAHHIO YMEHHH pPacro3HaBaTh
IPOSIBJICHUS] 3aKOHOB MaTE€MaTHKU B HayKe, TEXHHKE UM UCKyccTBe. OOywaronyecsl y3HalOT O BBLAAIOIIMXCS Pe3yibTaTax,
MOJIyYEHHBIX B XOJI€ PA3BUTHUS MaTEMaTHKHU KaK HayKH, U 00 UX aBTOpax.

CopepxxarenpHO-MeTOIMYEeCKasi JTUHUS «MHOXKECTBa M JIOTHKa» BKJIIOYAET B ce0s AJIIEMEHTHl TEOPHUH MHOXKECTB U
MaTEeMaTHYECKOH JIOTUKH. TeopeTHKO-MHOKECTBEHHbBIE MPECTABICHUSI IPOHU3BIBAIOT BECh KypC HIKOJIBHOW MaTeMaTUKU U
npeiaraloT HanboJsee YHUBEPCAbHBIN SI3bIK, 00bEIUHSIONINI BCE pa3/iebl MATEMATUKHU U €€ MPUIIOKEHUN, OHU CBSI3bIBAIOT
pa3Hble MaT€MaTHYECKHE IUCUUIUIMHBI M HX NpUJIOKEHUs B eauHoe 1enoe. [loaToMy BaXkHO JaTh BO3MOXHOCTH
oOyJaromemMycss TOHMMAaTh TEOPETUKO-MHOKECTBEHHBI S3bIK COBPEMEHHOW MaTeMaTHKA € HCMIOJIb30BaTh €ro s
BBIPKEHUS CBOMX MBICIEH. J[pyruM BakKHBIM IPU3HAKOM MAaTEMaTUKHU KaK HAyKH CIEAyeT NMpHU3HATh CBOWCTBEHHYIO €if
CTPOTOCTh OOOCHOBAHUH M CIIEJJOBAHUE ONPECIEHHBIM MPaBUIaM MOCTPOEHUS J0KA3aTeNbCTB. 3HAKOMCTBO C 3JIEMEHTaMH
MaTEeMaTHYECKON JIOTUKH CIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIIJIEHUS O0YyYaromMXcs, MO3BOJSET UM CTPOUTH CBOU
paccyX/1eHHs Ha OCHOBE JIOTUYECKUX MPaBui, GOPMHUPYET HABBIKU KPUTHUECKOTO MBILUICHHUS.

B yuebnom kypce «Aurebpa M Hadajga MaTEMaTHUYECKOTO aHalu3a» MPHUCYTCTBYIOT OCHOBBI MaT€MaTHYECKOTO
MOJICTTUPOBAHUS, KOTOPBIE MMPU3BAaHbI CIIOCOOCTBOBATH (DOPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJICNICH peabHBIX CUTYallnH,
HCCJIEIOBaHMs ATHUX MOJEJNEH ¢ MOMOIIBIO afnrapaTta airedpbl 1 MaTeMaTHYECKOro aHajiu3a, UHTEPIpEeTalMi MOJyYEeHHBIX
pe3ynbTaToB. Takue 3alaHus BIUIETEHBI B KaXK/blil M3 pa3/iesioB IPOrpaMMbl, TOCKOJIbKY BECh MaTepual y4yeOHOro Kypca
IIMPOKO HCIONB3YeTCsA ISl pelleHus] NMPUKIAAHBIX 3adad. [Ipu perieHnn peanbHbIX MPAKTHYECKHX 3a/ad 00ydaroniuecs
pa3BUBAIOT HAOIIOJATEIILHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, a0CTparmpoBaThCs, WCIIOJIB30BAaTh AaHAIOTHUIO,
00001aTh ¥ KOHKPETH3UPOBATH MpoOieMy. JlearenbHOCTh MO (HOPMHPOBAHHWIO HABBIKOB PEIICHUS MPHUKIAIHBIX 3a1ad
OpraHu3yeTCs B IpOoLEcce U3YyUeHHs BCeX TeM Y4eOHOTo Kypca «Anredpa U Havyajla MaTeMaTUYECKOTO aHaTNu3ay.

Ha u3ydenue yueOHOro Kypca «Anredpa v Hayaia MaTeMaTHUYEeCKOro aHaiu3ay oTBoauTcs 272 vaca: B 10 kiacce — 136
yacoB (4 Jaca B Hefenmo), B 11 kimacce — 136 yacoB (4 yaca B HEZIEIIIO).



COILEPKXAHUE OBYUYEHUA
10 KJTACC

Yuciaa 1 BIYUCICHUA

Panmonanehple ymcia. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOHU, MPOLIEHTHI, OCCKOHEUHBbIE MEPUOAUYECKHE IPOOH.
[Tpumenenue apoOeli U NPOLEHTOB AJIs PELIEHUS PUKIIAIHBIX 3a/1a4 U3 Pa3IMUHbIX OTpacieil 3HaHUH U PeaTbHON KU3HU.

JleiicTBuTENbHBIE UKclia. PalmoHanbHbIE U UppallMOHANIbHBIEC Yncaa. Apu(METUUECKHE ONIEPALUU C IEUCTBUTEIbHBIMU
yuciaamMu. MoJlynib 1€MCTBUTENBHOTO YKCIIa U €ro cBoicTBa. [IpuOmmxEHHbIE BEIUUCIEHUS, IPABUIIA OKPYTIEHUS, PUKHIKA
Y OLICHKA pe3yJIbTaTa BEIYUCIICHUN.

Crenenp ¢ uenbiM nokasareiaemM. bunom Hprotona. Mcnonb3oBanue noaxonsied (GOpMbl 3allucu JEHCTBUTEIBHBIX
YUCeJl I PEIICHUS NPAKTUYECKUX 337124 U IIPEICTABICHUS JaHHBIX.

ApudmeTruecknii KOpeHb HATYPaAJIbHOM CTENEHU U €r0 CBOICTBA.

Crenenp ¢ paoOHAJIbHBIM ITOKA3aTENIEM U €€ CBOMCTBA, CTEIIEHb C JICMCTBUTEIIBHBIM II0KA3aTENIEM.

Jlorapudm uucna. CoiicTBa sorapudma. /lecaruunbie U HaTypasibHbIE JOTAPUPMBI.

CHHYyC, KOCHMHYC, TaHI€HC, KOTAaHI'€HC YHWCJIOBOIO ApryMEHTAa. APKCHHYC, apKKOCHHYC M apKTaHI'€HC YHCJIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA

ToxzaecTBa M TOXIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOpEHb ypaBHEHHUs. PaBHOCWIIbHBIE ypaBHEHMS U
ypaBHEHUA-CieACTBUA. HepaBeHCTBO, pelieHne HepaBeHCTBA.

OCHOBHbBIE METOJIbI PEIICHUS LETBIX U JIPOOHO-pAllMOHATIBHBIX YpaBHEHUH M HEpaBEHCTB. MHOrO4YJEHBI OT OJHOM
nepemMeHHo. JleneHnrne MHOTOWIEHAa HA MHOTOUJIEH ¢ ocTaTkoM. Teopema besy. MHorousnensl ¢ neabMu KodppuimeHtamu.
Teopema Buera.

[IpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUN, COJEPKAIINX CTEIIEHU U KOPHHU.

HppauronaneHbie ypaBHeHHs. OCHOBHBIE METO/IbI PEIIEHUS NPPALMOHAIBHBIX YPaBHEHUM.

IToka3zarenbHble ypaBHEHHS. OCHOBHBIE METO/IbI PELICHUS TTOKA3aTEIbHbBIX YPABHECHUM.



[IpeoOpa3oBanHue BbIpaX)eHHM, COAEPIKALIUX JTOTapU(PMBI.

Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METO/IbI PEIICHHS JTOTapU(PMUUECKUX YPaBHEHHI.

OcHoBHBbIE TpuroHomerpuueckue ¢Gopmynsl. [IpeoOpazoBaHne TPUTOHOMETPUUECKUX BblpakeHHil. Pemienue
TPUTOHOMETPUYECKUX YPABHEHHU.

Pemenue cucrem NMHENHBIX ypaBHEHUH. MaTpuiia CUCTEMBI JIMHEWHBIX YpaBHEHH. OnpenenuTens MaTpubl 2X2, ero
Tr€OMETPUYECKUA CMBICI U CBOWMCTBA, BBIYHMCIECHUE €r0 3HAYEHUS, NMPUMEHEHUE OIPEACIIUTENS ISl PELICHHUS CUCTEMBI
JVHEWHBIX ypaBHEHMU. PemeHne nNpuknagHblX 3a7ad C MOMOIIBID CHUCTEMBI JIMHEWHBIX ypaBHEeHMH. lccnenoBanue
IIOCTPOEHHOM MOJIEIH C IIOMOIIBI0 MAaTPHI] U OIIPEACIIUTEIEH.

[TocTpoeHne MaTEMaTUYECKUX MOJENIEW peaJbHOW CUTyallMM C IMOMOLIBI0 YPaBHEHUM W HepaBeHCTB. [IpuMeHeHue
YpaBHEHUH U HEPABEHCTB K PEIICHUIO0 MAaTEMAaTUYECKUX 3314 U 3a/1a4 U3 Pa3JINYHbIX 00JaCTEN HAYKU U PEAIbHON KU3HU.

DOyHKUMU U TpaGuKH

OyHkIus, cnocodbl 3ananusa GyHkuuu. B3aumuo oOpatnbie Qyskiuu. Kommnosumus ¢yakiui. 'paduk GyHKImM.
OnemeHTapHbIe MpeoOpa3oBanus rpaduKoB PYHKITUH.

OObmnacTh onpeneneHuss 1 MHOXeCTBO 3HaueHuM ¢yHkuuu. Hynu gynkuuu. [IpoMexxyTku 3HaKOmocTossHCTBA. YETHBIE N
HeuéTHble (QyHKuuu. Ilepuonunueckue ¢yHkuuu. [IpomMexyTKM MOHOTOHHOCTH (GYHKUMH. MaKCUMyMbl M MHUHHUMYMBI
¢byukiuu. Hanbomnbiee u HauMeHbIlee 3HaUeHUs (DYHKITUU Ha POMEKYTKE.

JIuneliHas, KBaJipaTUYHas U IpOOHO-TMHENHA PyHKUINU. DIEMEHTapHOE UCCIIEJOBAaHUE U TOCTPOCHUE UX IPa(PUKOB.

Crenennast pyHKIMS ¢ HATypaJbHBIM U IIeJIbIM Moka3ateneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpaduk KOpHS N-0i
CTENEHU KaK (PyHKIMU OOpaTHOM CTENEHH C HaTypaJIbHBIM MTOKA3aTEIEM.

[lokazaTenbHass W norapupmuueckas (QyHKIMM, UX CcBoiicTBa M rpaduku. Mcnonb3zoBanue rpapukoB (QyHKUUN IS
pelLIeHUs] YPaBHEHUM.

Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPEICIICHUE TPUTOHOMETPUUYECKUX (PYHKIIMIA YUCIOBOTO apryMEHTAa.

@OyHKIMOHAIBHBIE 3aBUCUMOCTHU B PEANIbHBIX Mpolleccax U sIBIeHUAX. [ paduku peanbHbIX 3aBUCUMOCTEH.

Hayana MmaTeMaTH4ecKOro aHajaimnsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a7aHus MOCIe0BaTeIbHOCTeH. MeTol MaTeMaTHYecKo MHAYKIIMA. MOHOTOHHBIE U
OrpaHUYEHHbIE TIOCIEN0BATENbHOCTH. MIcTOpHs BOBHUKHOBEHUSI MAaTEMaTHYECKOTO aHalIu3a KaK aHaln3a 0ECKOHEYHO MaJbIX.



ApudmeTrnueckas U reoMeTpHuecKas Mporpeccuu. beckoHeuHo yObIBaomias reomerpuyeckas nporpeccusi. Cymma
O0eckOoHEYHO YOBIBAaIOIIe TreoMeTpuueckor mnporpeccuu. JIMHEWHBIN M SKCMOHEHIMANbHBIA pocT. Yucno e. dopmyna
CJIOKHBIX IIPOLIEHTOB. Vcrionb30BaHME IPOrpeECCUH ISl PELIEHUS PEATIbHBIX 3371a4 IPHUKJIAJHOTO XapaKTepa.

HenpepoiBable pyHKIIMM ¥ ux cBoicTBa. Touku paspbiBa. AcUMOTOTHl IpadukoB QyHkiui. CpoiicTBa (yHKIMMA
HENPEPBIBHBIX Ha OTpe3ke. MeToa MHTEpBANOB sl PEIICHUs] HEepaBeHCTB. [IpuMeHeHue CBOIMCTB HEMPEPBIBHBIX (YHKITHI
JUISl PELLICHUS 3a/1a4.

[lepBast u BTOpas mpousBojHbIe (QyHKIHH. OnpeneneHUe, TeOMETPUUYECKU U (U3MUYECKUNH CMBICI MPOU3BOTHOM.
VYpaBHeHHE KacaTeabHON K rpaduKy QyHKIUY.

[TpousBoaHbIe aneMeHTapHbIX GyHKUMN. [Ipon3BogHast cyMMBbL, TPOU3BENEHNUS, YACTHOTO U KOMIIO3UIIMH (DYHKIIUH.

MHosKecTBa M JIOTMKA

MHOK€eCTBO, Omepanuy HaJl MHOKECTBAMU WM WX CBOMCTBA. Jlmarpammel Ounepa—Benna. [IpuMeneHnne teopeTuko-
MHOKECTBEHHOT'O anmapara JUisl OMHMCAaHUs pealbHbIX IPOLECCOB M SBJICHUM, MpU pEHIeHUH 33had U3 APYTUX y4eOHBIX
IIPEAMETOB.

Omnpenenenue, TeOpema, CBOMCTBO MaTeMaTHUECKOI0 0OBEKTA, CIEACTBHE, JOKA3aTENbCTBO, PABHOCHIIbHBIE YPABHEHMUS.

11 KITACC

Yucia 1 BBIYMCICHUSA

Harypaneubie u menvie yucna. [IpumMeHeHHE NMPU3HAKOB JEIMMOCTH IENBIX YUCEN, HAMOOJBIINK OOIUNA NEeTUTENb
(mamee — HOJl) u naumensiee obmiee kparHoe (nanee — HOK), ocratkoB mo mMoxayito, anroputma EBkimna juist pemeHus
3a/1a4 B LIEJIBIX YHCIIAX.

KommiekcHble uuncna. AnreOpavdeckas ¢ TpUTOHOMETpuUueckas (OpMBI  3amuCH  KOMIUIEKCHOTO — YHCIIA.
Apudmerrnueckue onepanyu ¢ KOMIUIEKCHBIMH YuciamMu. M300pakeHre KOMIUIEKCHBIX YUCEe Ha KOOPAUHATHOM TIJIOCKOCTH.
®opmyna MyaBpa. KopHu N-0i CTeneHH W3 KOMIUIEKCHOTO 4ucia. l[IpuMeHeHHe KOMIUIEKCHBIX YHUCENl Ul PEIICHUs
(UBUYECKUX W TEOMETPUUECKHX 3a]1a4.

YpaBHeHUS U HEPABEHCTBA



Cucrema 1 COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB. PABHOCUIIbHBIE CUCTEMBI U CHUCTEMBbI-CIEACTBUSA. PaBHOCHUIIbHBIE
HEpaBEHCTBA.

OT6op KOpHEW TPUTOHOMETPUYECKUX YpPABHEHUH C TIOMOIIBIO TPUTOHOMETPUYECKOM OKpYKHOCTHU. Perienue
TPUTOHOMETPUYECKUX HEPABEHCTB.

OCHOBHBIE METOBI PEIICHUS TTOKA3aTEIbHBIX U JIOTAPU(PMUIECKIX HEPABCHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METO/IBl PELICHHS CUCTEM W COBOKYIHOCTEH palMOHAIBHBIX, HPPAUMOHAIBHBIX, IOKA3aTEIbHbIX H
norapuMUUECKUX YpaBHEHUH.

VYpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C ITApaMeTpaMu.

[IpuMeHeHre ypaBHEHH, CUCTEM M HEPABEHCTB K PEUICHUI0 MAaTEMaTUYECKHX 3aJa4 U 3a]a4 U3 pa3InyHbIX o0jacTei
HayK{ U peaIbHOM KU3HU, UHTEPHPETALNS MOTYyYEHHBIX PE3YJIbTATOB.

DOyHKUUM U TPapuKu

I'paduk komnozunuu GpyHkiuil. ['eomerpuueckue oOpa3bl ypaBHEHUN U HEPABEHCTB HA KOOPIMHATHON MJIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBONCTBA U TPAPUKH.

['padpriueckre MeTo bl pelieHusl ypaBHEHU U HepaBeHCTB. [ paguueckue MeTo1bl peleHus 3a/1a4 ¢ NapaMeTpaMHu.

Hcnonb3oBanne rpa@ukoB (QYHKUMI [ UCCIENOBAHUS MPOIECCOB M 3aBUCHUMOCTEH, KOTOpPbBIE BO3HUKAIOT MpPH
pEIIeHNH 3aj1a4 U3 JPYTUX Y4EOHbIX MMPEIMETOB U peabHOM KU3HH.

Hauana MmaTeMaTH4eCKOro aHajan3a

[IpuMeHeHre NpOM3BOIHOM K MCCIIEOBaHUIO (DYHKIIMI Ha MOHOTOHHOCTb U 3KCTpeMyMbl. HaxoxaeHre HanOobIero
Y HAUMEHBIIEro 3HAaYeHUI HENPEPBbIBHON (DYHKIIMK HA OTPE3KE.

[IpuMeHeHre TPOW3BOMHOM JII HAXOXKIACHUS HAWIYYIIero peueHuss B NPUKIAJHBIX 3aJadax, JJIsl ONpeAesICHUS
CKOPOCTHU U YCKOPEHHUS MpoIiecca, 3aaHHOT0 GopMyIIoi uin rpadukoM.

[TepBooOpasHasi, OCHOBHOE CBOWMCTBO TmepBooOpasHbiX. IlepBooOpaszHbie snemeHTapHbIX (QyHKIUA. [IpaBuna
HaXO0JEHUS IEPBOOOPA3HBIX.

Nurerpan. ['eomeTpuueckuili cMbICT HUHTerpajia. BeruuciieHue ompenesiéHHOro uHTerpaiga mno ¢gopmynie HproToHa-
Jleitbnwma.



[Ipumenenue uHTErpaia AJisd HaX0XKACHUS TUIOHIaIel TUIOCKUX QUryp U 00BEMOB r€OMETPHUUECKUX TEJl.
[Ipumepsr pemienuit nudQepeHuanbHbIX ypaBHEHUH. MareMaTH4ecKoe MOJICIMPOBAHHE pPealbHbIX IPOIECCOB C
OMOIIbIO T epeHInaIbHBIX YPAaBHEHUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSI VYYEBHOI'O KYPCA <«AJITEBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIM3A» (YTJIYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEI'O OBIIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh TPAXKIAHCKOW MO3MLMHU OOYYAIOIIErOCs KaK aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCHUUCKOTO
oOIecTBa, MPEJCTABICHUE O MAaTEMAaTHYECKUX OCHOBAX (DYHKIIMOHMPOBAHUSA DPAa3IUYHBIX CTPYKTYp, SIBICHHM, MpOLEIYp
IPpaKJAHCKOTO o0ImiecTBa (BBIOOPHI, OMPOCHl U JIPYroe), YMEHHE B3aMMOJIEUCTBOBATH C COIMATIBHBIMU WHCTUTYTaMHU B
COOTBETCTBHUH C UX (QYHKIMSIMHU U HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(OPMHUPOBAHHOCTh POCCHUMCKON Tpa)kKIaHCKOW HIEHTUYHOCTH, YBAXXEHHUA K MPOUUIOMY M HACTOSILEMY POCCHUUCKON
MaTE€MAaTHUKH, [ICHHOCTHOE OTHOIIEHUE K JOCTUKEHUSM POCCHMCKUX MAaTEMaTHUKOB U POCCUUCKOW MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTHXKEHUM B IPYTUX HayKaX, TEXHOJIOTUAX, chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

OCO3HaHUE IYXOBHBIX IIEHHOCTEW POCCHUHCKOro Hapoja, chOpMUPOBAHHOCTH HPABCTBEHHOIO CO3HAHHUSA, 3THYECKOIO
MOBEJEHUS, CBA3aHHOTO C MPAKTUUYECKUM PUMEHEHUEM JOCTHKEHUN HAYKU U JAEATENbHOCThIO YYEHOTO, OCO3ZHAHKE JIMYHOTO
BKJIaJ]a B IOCTPOEHUE YCTOWYUBOTO Oy IyILEro;

4) 3cTeTH4eCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOYAsi ICTETUKY MAaTEMATHYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB, 3a71a4, pEIICHUH,
paccyXaeHuN, BOCIPUUMUYUBOCTh K MATEMATUUECKUM aCIIEKTaM Pa3JIMUYHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh YMEHHSI NMPHUMEHSAThH MaTEMaTUYECKUE 3HAHUS B WHTEpecax 3J0pOBOTO M 0Oe30MacHOro obpasa
’KU3HHU, OTBETCTBEHHOE OTHOIIIEHNE K CBOEMY 3JI0POBBIO (3/I0POBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OT/bIXA,



peryispHas (Qu3nyeckas aKTUBHOCTH), (M3MYECKOE COBEPIICHCTBOBAHUE TMPH 3aHATHUSX CIOPTHUBHO-030POBUTEIHHOM
NEeSTETbHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYIy, OCO3HAHHWE IIEHHOCTH TPYAOTIO0Us, HWHTEpPEC K pa3iuuHbIM cdepam mpodeccuoHaIbHOM
NESTETPHOCTH, CBSI3aHHBIM C MaTEeMaTHKOW W e€ TPWIOKEHUSMH, YMEHHE COBEpIIAaTh OCO3HAHHBIM BBIOOp OymyIei
npodecCu W peaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTEMaTHYECKOMY
o0pa3oBaHMI0 W CaMOOOpPA30BaHHMIO HAa MPOTSHKCHHHM BCEH JKW3HH, TOTOBHOCTh K AKTHMBHOMY YYacTHUIO B PEIICHUU
MPaKTUYECKUX 3aJ1a4 MaTeMaTHYECKOM HapaBJICeHHOCTH;

7) 3K0JIOTUYeCKOT0 BOCITUTAHMSA

c(hOpPMHPOBAHHOCTh JKOJIOTHYECKOW KYJIbTYpbI, IMOHUMAaHHUE BIUSHUS COIMATBHO-3KOHOMHUYECKHX IIPOIECCOB Ha
COCTOSTHME TIPUPOTHOM M COLIMATIBLHON Cpefbl, OCO3HAHME TI00AIBHOTO XapaKTepa dKOJIOTHIECKUX MpoOIeM, OpUEHTAIIHs Ha
MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHWM IS PEIIeHUs 3a/lad B 00JIaCTH OKpYKarolleh cpejibl, MIaHUPOBAHUE MOCTYIKOB U
OIICHKU UX BO3MOJKHBIX IMOCJIEACTBUH JIsI OKPYKAIOIIEH CpEebl;

8) neHHOCTH HAYYHOIO NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PECHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHsI HAyKH W OOIICCTBEHHOM
MIPaKTHUKH, TOHUMAaHKE MaTEMaTHICCKON HAyKU KakK c(hephbl 4eTOBEUECKOMN ACATEIHPHOCTH, ITAMOB €€ Pa3BUTH U 3HAYNMOCTH
JUISL Pa3BUTHSI ITUBUJIU3AINK, OBJIAJICHUE SI3bIKOM MAaTEMAaTHKH U MAaTEMaTHYECKON KyJIbTYypOW Kak CpeICTBOM TMO3HAHUS
MHpPa, TOTOBHOCTh OCYIIIECTBIISATH MPOSKTHYIO U UCCIIEIOBATEIBCKYIO IEATeIbHOCTh MHANBUAYAILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
ba3oBble Jiornueckue aeiicTBUA:
BBISIBIIATh M XapaKTEPHU30BaTh CYIIECCTBCHHBIC MPU3HAKA MATEMAaTHYECKUX OOBEKTOB, MOHSATHH, OTHOIIEHUN MEXITY
MOHATUSAMU, (HOPMYITUPOBATH OMpPEACICHUs MMOHATUH, YCTAHABIIMBATH CYIICCTBEHHBIN MPU3HAK KJIACCU(DUKAIINN, OCHOBAHUS
1151 0000IIEHUS U CPaBHEHU S, KPUTEPHUH TIPOBOIUMOTO aHAIN3A,



BOCIIPUHUMATh, (POPMYIHPOBATh U MPEOOPA30BLIBATH CYXKICHUS: YTBEPAHUTEIBHBIE W OTPHUIATEIbHBIC, CIMHUYHEIC,
YacTHBIE U 00III1E, YCIOBHBIE;

BBISIBJISITh MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTHBOpeuUs B (DakTax, NAHHBIX, HAOMIOACHUSIX U
YTBEPKJICHUSX, TIpeIIaraTb KPUTEPUU ISl BHISIBJICHHS 3aKOHOMEPHOCTEH 1 MPOTUBOPEUUH;

JieJaTh BBIBOJIBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, I€NYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUEHUHN, YMO3aKITIOUECHUN
10 aHAJIOTUH;

MPOBOAUTH CAMOCTOSITENILHO JJOKA3aTEIhLCTBA MATEMATUUECKUX YTBEPKACHUH (IIPSIMbIE U OT MPOTUBHOTO), BEICTPAUBATh
apryMeHTAIUI0, IPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJIEHUS U BHIBOJIbI;

BBIOMpPATh CHOcO0 perieHus y4eOHOM 3adaud (CpaBHMBATh HECKOJIBKO BapHaHTOB pEIICHUs, BbIOMpaTh Haunbosee
MOAXOAIINNA C Y4ETOM CaMOCTOSITEILHO BBIJICTICHHBIX KPUTEPUER).

Bba3oBble uccienoBarenbcKne 1eiicTBUA:

MCIIOJIb30BaTh BOIPOCHI KaK HCCIEAOBATENICKUN WHCTPYMEHT IMO3HaHUS, (GOPMYIUPOBATH BOMPOCHI, (PUKCUPYIOIIUE
MpoTUBOpEYHE, MPoOIEeMy, YCTAaHABIUBATh HCKOMOE U JAaHHOE, (POPMHUPOBATH TUIIOTE3Y, APIYMEHTUPOBATH CBOIO MO3HUIIUIO,
MHEHHUE;

MPOBOJIUTH CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIA HKCIEPUMEHT, MCCIECIOBAHUE IO YCTAHOBJIEHHIO OCOOEHHOCTEM
MaTeMaTU4YECKOro OOBEKTa, SIBJICHUS, MPOIIECCa, BRISIBICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMH, SIBJICHUSIMH, IPOLIECCaMU;

CaMOCTOSTENLHO (POpMyITHUpOBaTH 0OOOIIIEHUS U BBIBOJIBI 10 PE3YJIbTaTaM MPOBEAEHHOTO HAOIIOCHUS, UCCIIEOBaHUS,
OIICHUBATh JOCTOBEPHOCTh MOJTYUYEHHBIX PE3YJIbTATOB, BHIBOJOB M 00O0IICHUH;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTUE MPOIECCa, & TAKXKE BBIABUTATH MPEIANOJIONKEHUS] O €ro Pa3BUTHU B HOBBIX
YCIIOBHUSIX.

PabGora ¢ undopmaunmeii:

BBISIBIIATH Je(OUIUTH HHGOPMAIINH, TAHHBIX, HEOOXOAMMBIX JIJII OTBETA HA BOTIPOC U JIJISl PEIICHUS 3a1a4H;

BBIOMPATh MHMOPMAIINIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, AHAIU3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH
MH(pOpMAIIUIO PA3IMUHBIX BUJIOB U (POPM MpECTABIICHHUS;

CTPYKTYypHUpOBaTh HH(MOPMALIHIO, TPEACTABIATh €€ B pa3nyHbIX (opMax, WITIOCTPUPOBATH rpaUUeCKy;

OIICHUBATh HAAEKHOCTh HH(OPMAITUHU TIO CAMOCTOSTENHHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.



KoMMyHHMKaTHBHBIE YHHBEpPCAJbHbIE YUeOHbIE Nl CTBHS

OOmenmue:

BOCIIPUHUMATH U (DOPMYITHUPOBATH CYKICHHS B COOTBETCTBHUH C YCIOBHIMH U IEISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO
BBIpQKAaTh CBOIO TOYKY 3pEHHUS B YCTHBIX M THCHBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS IO XOAYy pEIIeHUs 3aJaud,
KOMMEHTHPOBATH MTOJIYYCHHBIA PE3YIIbTAT;

B X0JI¢ 00CYKICHHS 3a7aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYKIaeMOM TEMbI, ITPOOJIEMBI, PEIIacMOU 3a7a4H, BEICKA3bIBATh
WJiey, HaIlleJIeHHbIE Ha IIOMCK peIIeHUs, COMOCTAaBIATh CBOM CYXXJICHHUS C CYXXISCHUSIMHU JPYTHMX YYaCTHUKOB JUAjIora,
oOHapyKUBaTh Pa3IMUNEC U CXOJCTBO MO3UITHH, B KOPPEKTHOU (hopme hopMyIMpoBaTh Pa3HOTIIACHS, CBOU BO3PAKEHUS;

MPEACTABIATh PE3YJIBTAThl PENICHUS 3a7add, JKCIIEPUMEHTA, WCCIACAOBAHMS, MPOCKTa, CaMOCTOSTEIBHO BBHIOMPATH
dbopmMart BBICTYIUICHUS ¢ YIETOM 3aJ1a4 MPE3CHTAIMA U OCOOCHHOCTEH ayIMTOPUH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiicTBUS

Camoopranusanus:

COCTABJISITh IUIAH, QJITOPUTM PEIICHUs 3a7add, BHIOMpPATh CIOCO0 pEIIeHHs ¢ Y4€TOM HMEIOIIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb, SJMOUMOHAJbHBIN UHTEJJIEKT:

BJIaJICTh HABBIKAMU MTO3HABATEILHON pedIEKCUU KaK OCO3HAHMS COBEPIIAEMbIX ICMCTBUM U MBICIIUTEIIBHBIX MTPOIIECCOB,
WX PE3yJIbTaTOB, BIAJETh CIIOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJIS TMpoliecca W pe3yibTaTa PEIICHHs MaTeMaTUYeCKOn
3a/1a4u;

MPEABUNIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh MPHU PELICHUH 33Ja4l, BHOCUTh KOPPEKTUBBI B AEATEILHOCTh Ha
OCHOBE HOBBIX O0CTOSITENIbCTB, TAHHBIX, HAWJICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBHME pe3yJibTaTa €U W YCJIOBHUSIM, OOBSCHITH MPUYUHBI JOCTIKCHHUS WU HEJOCTUKEHUS
PE3YNbTATOB JIEATEILHOCTH, HAXOUTH OIIMOKY, TaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJILHOCTD:



MOHMMATh U HWCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM U WHIUBUAYAIbHONW paOOTHl MpPH PEIICHWH y4eOHBIX 3ajad,
MPUHUMATD I€JIb COBMECTHOM NIEATEIBHOCTH, IJIAHUPOBATh OPraHU3ALMI0 COBMECTHON pabOThI, paclpeaesTh BUABI padorT,
JIOTOBApUBATHCA, 00CYKAATh MPOIECC U pe3ybTaT paboThl, 0000IIaTh MHEHUS] HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TPYNNOBBIX (popMax paboTel (00CYykIeHUs,, 0OOMEH MHEHUH, «MO3TOBbIE IITYPMbI» U UHBIE), BBHITIOIHSTh
CBOIO 4aCTh PaOOTHI M KOOPIWHUPOBATH CBOM JICHCTBUS C IPYTUMU YJICHAMH KOMAaH/Ibl, OIICHUBATh KAUe€CTBO CBOETO BKJIAJa B
OOIIHI MPOIYKT MO KPUTEPHUSAM, CHOPMYITUPOBAHHBIM YUACTHUKAMH B3aUMOICHCTBUSI.

HHPEAMETHBIE PE3YJIBTATDBI

K xoniy o6yuenust B 10 kiacce oOy4aroniuiicsi moayyuT CIEAYIOIINE MPEAMETHBIC pe3yIbTaThl IO OTACIbHBIM TeMaM
paboueit mporpaMmbl yueOHOTO Kypca « Anredpa U Hadajia MaTEMaTHYECKOTO aHATIN3ay:

Yuciia 1 BIYMCJICHUSA:

CBOOOJHO OMNEPUPOBATh MOHATUSMH: PALUOHAIBHOE YHCIIO, OECKOHEYHAas TNEpPUOANYEcKast JpoOb, MPOIEHTHI,
HMppalMOHATBLHOE YHCIIO, MHOYKECTBA PALMOHAIIBHBIX U JIEICTBUTEIBHBIX YUCEII, MOJIYJIb JEUCTBUTEIBLHOIO YHUCIIA;

MPUMEHSTH JPOOH U MPOIEHTHI JJIsl pEIICHUs TPUKIAAHBIX 33]]a4 U3 PA3IMYHbBIX OTpaciiell 3HAaHUHM U peaTbHOU KU3HH;

MPUMEHSTH MTPUOIIKEHHBIC BRIYUCIICHUS, TIPABUIIa OKPYTIICHUS, TPUKUKY U OLICHKY pe3yibTaTa BRIUYMCICHUM;

CBOOOJHO ONEPHUPOBATH MOHSATHEM: CTENEHb C LEJbIM [OKa3aTeleM, HCIOJIb30BaTh MOAXOASAUIYI0 (opMmy 3amucu
JNEUCTBUTENBHBIX YUCEN JJIsl PEUICHUS TPAKTUYECKUX 3a/1a4 U TIPEACTABIICHUS TaHHBIX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: ApU(PMETHUECKUI KOPEHb HATYPAJIbHON CTENEHU;

CBOOOJTHO OTIEPUPOBATH MOHATUEM: CTETICHb C PAIlMOHAIIBHBIM MTOKa3aTeNIeM;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH: JIOTApU(PM UrcIia, IECITUUHBIE U HATYPaJIbHBIC JTOTapU(PMBI,

CBOOOJTHO OTIEpUPOBATH MOHATUSIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC YHUCIIOBOT'O apIryMEHTa;

ONEPUPOBATH MOHATUSIMHU: APKCUHYC, ApDKKOCUHYC U apKTAHT€HC YUCIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OTIEPUPOBAThH MOHATUSIMH: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCUJILHBIC YPABHEHUS U YpaBHEHUS -
CJIEJICTBUSI, PABHOCUJIbHBIE HEPABEHCTBA,;



IPUMEHSATh Pa3IMYHbIE METOMbI PEIICHUS PaIMOHATIBHBIX U JAPOOHO-pAlMOHANBHBIX YPaBHEHHUM, MPUMEHSATH METOJ
VMHTEPBAJIOB JIJIs1 PELIECHUs HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHATHUSAMH: MHOTOWIEH OT OJIHOM MEPEMEHHOM, MHOTOWIEH C IEeIbIMU KO3 UIIMEHTaMH,
KOPHU MHOTOWIECHA, NPUMEHATH JCJICHUE MHOIOYJIEHAa Ha MHOTOWIEH C OCTaTKOM, TeopeMmy be3dy m teopemy Buera s
pelIeHns 3a1ay;

cBOOOJHO OMEpPUPOBATH MOHATHUSIMHU: CUCTEMa JIMHEWHBIX YpaBHEHUU, MAaTPHIIA, OMPEICIUTEIb MATPUIBI 2 X 2 U €ro
FEOMETPUYECKUN CMBICII, MCIIOJb30BaTh CBOWCTBA OMNPEAECHUTENs 2 X 2 sl BBIYHACICHUS €r0 3HAYCHUS, MPUMEHSTh
ONPENEIUTENN ISl PELIEHUSI CUCTEMBI JIMHEHHBIX YpPaBHEHUM, MOJEIUPOBATH PEabHbIE CUTyallMd C IIOMOLIBIO CHUCTEMBI
JIMHEWHBIX YpPaBHEHUH, HCCIEN0BATH IIOCTPOCHHBIE MOJEIH C IIOMOLIBIO MATpPUL] U OIpENAEIUTENCH, UHTEPIPETUPOBATD
ITOJTyYEHHBIA PE3yJIbTaT;

MCII0JIb30BaTh CBOMCTBA JEHCTBUI C KOPHIMU AJIA IPeoOpa30BaHMS BhIPAXKEHUM;

BBITNIOJIHATH MPeo0pa30BaHMsl UNCIOBBIX BBIPAKEHUI, COAEPKALUX CTENEHH C PallMOHAIbHBIM MIOKa3aTEeNIEM;

HCIIOJIb30BaTh CBOMCTBA JOrapu(MoB Uil IpeoOpa3oBaHUs JOTapu(PMUUECKUX BbIPAXKECHUI;

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: UPPALIMOHAIIbHBIE, IOKA3aTebHbIE U JOrapu(pMUUYECKUE YPAaBHEHUS, HAXOIUTh UX
pELIEHNs C MOMOIIBIO PABHOCUJIBHBIX MEPEXOJ0B UIN OCYLIECTBIISAS TPOBEPKY KOPHEW;

MPUMEHSATH OCHOBHBIE TPUTOHOMETPHUUECKHE (POPMYIIBI AJI MPe0oOpPa30BAHUS TPUTOHOMETPUUYECKUX BBIPAKEHU;

CBOOOZIHO ONEpUpOBaTh MOHITHEM: TPUTOHOMETPUYECKOE YypaBHEHHUE, NMPUMEHSATh HEO0OXoIuMble (HOPMYIbI IS
pELIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJEJIUPOBATh PEAIbHbIE CUTYAI[MU Ha A3BIKE alIreOpbl, COCTABIATh BBIPAXKECHMSI, YDABHEHHUSI, HEPABEHCTBA 110 YCIOBHIO
3a/1ayu, UCCIIEI0BATh NOCTPOEHHBIE MOJIENH C UCIIOIb30BAHMEM alllapaTa ajireopsbl.

DYyHKIUM U TPAPUKH:

CBOOOJHO OMNEPHPOBATH TOHATHAMHU: (QYHKIUS, CHOCOOBI 3amaHus (QYHKIWH, B3aUMHO OOpaTHbIE (DYHKITHH,
KOMITO3UIHs PYHKITUH, Tpaduk GyHKIIUU, BBITIOIHATH dJIEMEHTapHbIC TpeoOpa3oBanus rpadukoB (PyHKITHI;

CBOOOJHO OIEpPUPOBATH MOHATUSAMHU: OOJACTh OMNPENEICHUS M MHOXKECTBO 3HAYCHHM (QYHKUMHU, HYIU (QYHKIIUH,
MTPOMEKYTKN 3HAKOIIOCTOSIHCTBA,



CcBOOOJIHO OMNEpUPOBATHh TMOHATUSAMU: UETHBIE M HEYETHBIE (PYHKIUH, MEPUOAUYECKUE (PYHKIHUU, MPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMH, MAKCUMyMbl M MHUHUMYMBbI (YHKIIMH, HauOoOJbIllee M HaWMEHbIIee 3HaueHUEe (PyHKIUU Ha
IPOMEKYTKE;

CBOOOJTHO OTNEPUPOBATH MOHATUAMHU: CTETICHHAs (QYHKIMS C HATYypajJbHBIM M ILI€JIbIM MOKa3aTejaeM, rpaduk CTeleHHOU
GyHKIIMM ¢ HaTypaJdbHBIM M IIENIBIM TOKa3aTejeM, rpaduk KOpHS N-Oi CTENEeHHM KaK (PYHKIHH OOpaTHON CTEHEeHH C
HATypaJIbHBIM ITOKa3aTelNeM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAs, KBaJpaTHUHas W ApOOHO-THHEWHas (YHKIUHU, BBIIOJHATH 3JIEMEHTapHOE
UCCIIEIOBAaHUE U TOCTPOCHUE UX IPa(pUKOB;

CcBOOOZIHO ONEpUpOBaTh MOHATHAMM: IOKa3aTelbHas M Jjorapudmuyeckas (QyHKIUH, UX CBOIICTBa W rpaduku,
MCIIOJIb30BaTh UX rpadUKH 7S pelIeHHs YPaBHEHHUIA;

cBOOO/IHO OTIEpUPOBATH MOHATHIMH: TPUTOHOMETPUYECKAST OKPYKHOCTh, OTPEIeIIEHUE TPUTOHOMETPUUECKUX (QYHKITHI
YHCJIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (QyHKUMNA JJIs UCCIIENOBaHMS MPOLECCOB M 3aBUCHUMOCTEH NpU pEUIeHUM 3ajad U3 APYTHUx
y4eOHBIX MPEAMETOB U peajbHON KU3HH, BbIpaKaTh (POpMyJiaMU 3aBUCUMOCTH MEKIY BEIMUNHAMU;

Hauvana mareMaTH4ecKoro aHajiusa:

CBOOOJHO OINEpUPOBATh MOHATHSAMH: apu(pMETHUYecKas U TeOMETpHUYEecKas Mporpeccusi, OECKOHEYHO YObIBarOIIas
reoMeTpuyecKas Mporpeccus, JMHEHHBIM U SKCIIOHEHIIMATIBHBIA POCT, (OpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTaHTE;

MCIIOJIb30BaTh IPOTPECCUH JIJISl PEIICHHSI PEANTbHBIX 3a]1a4 MPUKJIAHOTO XapaKTepa;

cBOOOJHO OMEpUPOBATh MOHATUAMH: MOCIEAOBATEIHHOCTh, CITOCOOBI 3aJaHUS TOCTIEI0BATEIHHOCTEH, MOHOTOHHBIE U
OTrpaHUYEHHBIC TIOCIIEI0BATEIHPHOCTH, TIOHUMATh OCHOBBI 3apOXKACHUS MaTEMaTHYECKOTO aHAIM3a KakK aHalin3a OECKOHEUHO
MaJbIX;

CBOOOJTHO OTIEPUPOBATH MOHATUSMU: HEMPEPHIBHBIC (YHKIIUU, TOYKH pa3pbiBa rpaduka GyHKIIUHA, ACUMITOTHI Tpaduka
dynxumm;

cBOOOHO OTIEpUPOBATH MOHATHEM: (QYHKIIHS, HETIPEPHIBHAS HAa OTPE3Ke, MPUMEHATh CBOMCTBA HEMPEPHIBHBIX (DYHKITHIA
IUIS peIlieHus 3a/1a4;



CBOOO/IHO ONEpPUPOBAThH MOHATUSAMU: TIEPBAsi U BTOPast MPOU3BOIHBIE (DYHKILIMHU, KacaTelbHas K rpaduky QpyHKINH;

BBIYUCIIATh IPOU3BOJHBIE CYMMBI, IMPOU3BEAEHUS, YACTHOTO W KOMIO3WMUMHU JIBYX (YHKLHI, 3HAaTh MPOU3BOJIHBIE
AJIEMEHTAPHBIX (PYHKIIN;

UCIOJIb30BaTh T€OMETPUUECKUIN U (PU3NUECKHUI CMBICI IPOU3BOAHOMN AJIs PELLICHUS 3a/au.

MHoKecTBa M JIOTHKA:

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: MHOKECTBO, ONIEPALlMU HaJl MHOKECTBAMU;

HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN amIapar JUisi ONMCaHUs pPEajibHbIX IPOLIECCOB U SIBJIICHHWM, NPU PELICHUH
3aJa4 U3 Ipyrux y4yeOHbIX PEAMETOB;

CBOOO/IHO OINEpPUPOBATh MOHATHSIMH: OIpPENEICHUE, TEOpEMa, ypaBHEHUE-CIEICTBUE, CBOMCTBO MaTeMaTHYECKOIO
00BEKTa, T0KA3aTeIbCTBO, PABHOCHIIBHBIE YPABHEHHS 1 HEPABEHCTBA.

K koHiy o0yuenus B 11 kiiacce oOy4aromuiics MOMyYUT CAEAYIOIINE MPEAMETHBIE PE3YIbTaThl IO OTAEIbHBIM TEMaM
paboueii mporpaMMbl yaeOHOTO Kypca «Airedpa u Hadajga MaTeMaTUYECKOTO aHAIU3a:

Yucua 1 BIYUCICHHUS:

CBOOOZIHO ONEpUPOBATH MOHATUSMHU: HATypaJbHOE W LEJIO€ YHUCIIO, MHOXKECTBAa HATYPAJIbHBIX M ILEJBbIX 4YHCEl,
WCIIONB30BaTh NpU3Haku AenuMocty nenbix uucen, HOJ m HOK HarypanbHbIX umcen st pemeHus 3agad, TPUMEHSTh
anroput™ EBkinpaa;

cBOOOIHO ONEpUPOBATh MOHATHEM OCTATKa MO MOJYJIIO, 3alIMChIBaTh HATYpaJIbHbIE YHCIIa B PA3IUYHBIX MO3UIIMOHHBIX
CUCTEMAaX CUUCIICHHUS;

CBOOOJHO ONEPUPOBATH MOHATHSAMHU: KOMIUIEKCHOE YHCIO W MHOXECTBO KOMIUIEKCHBIX YHCEN, MpPeICTaBIsATh
KOMILJIEKCHBIE YKCIIa B aIre0pandyecKol U TPUTOHOMETPUUYECKON (popMe, BBIOJIHATh apu(METUUECKHE ONEPALIMM C HUMU U
M300pakaTh HA KOOPJAMHATHOM MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

cBOOOIHO ONEpUPOBATH MOHATHIAMH: UppallOHATIbHbIC, TOKA3aTENbHbBIE U JOrapu(MUIECKUe HEPABEHCTBA, HAXOIUTh
UX PEIICHUS C TIOMOIIBIO PABHOCWIBHBIX MTEPEXOI0OB;

OCYUIECTBJISATH OTOOP KOPHEN MPU PEICHUU TPUTOHOMETPUUYECKOTO YPAaBHEHHUS;



CBOOOJHO OIEpPUPOBATh MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHSATh HEOOXOAMMBIE (OPMYIBI IS
pELIEHUA OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOO/IHO ONEpPUPOBATH MOHATHUSAMHU: CUCTEMA U COBOKYIHOCTh YPaBHEHUI M HEPABEHCTB, PABHOCHIIbHBIE CHCTEMBI U
CUCTEMBI-CIICCTBHs, HAXOIUTh PELICHUS CUCTEMBI U COBOKYIIHOCTEH pallMOHAJIbHBIX, UPPALIMOHAJIBHBIX, ITI0KA3aTEIbHbBIX U
Jorapu(pMUUECKUX YpaBHEHHUM U HEPABEHCTB;

peliath panoHajIbHbIe, UPPAlMOHANFHBIC, TOKAa3aTeNIbHbIC, JIOTApU(PMUIECKIE U TPUTOHOMETPUUYECKUE YPaBHEHUS U
HEPABEHCTBA, COAEPIKALLKME MOLYJIU U ITApAMETPHI;

IPUMEHSTH rpapuueckre MeTo bl JUIsl PpEIICHNs] YpaBHEHUN 1 HEPABEHCTB, a TAK)KE 3a/]1a4 ¢ IapaMeTpamy;

MOJIETTUPOBATh pEalIbHbIE€ CUTYallud Ha S3bIKE alreOpbl, COCTABIIATH BBIPAKEHUS, YpaBHEHUS, HEPABEHCTBA M UX
CUCTEMBbl IO YCJOBHIO 3aJadyd, HCCIENOBATh IIOCTPOEHHbIE MOJEIM C KCHOJb30BAHMEM ammapara ajireopsl,
MHTEPIPETUPOBATH IMOJTYYCHHBIN PE3yJIbTAT.

DOyHKUUMA U Tpaduku:

CTPOUTH TPAPUKU KOMIO3ULUU (YHKIUN C MOMOILIBIO 3JIEMEHTAPHOIO HCCIIEIOBAaHUS M CBOMCTB KOMIIO3UILIUU ABYX
bynxmii;

CTPOUThH F€OMETPUYECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB Ha KOOPAMHATHOM MJIOCKOCTH;

CBOOOJHO OIEPUPOBATH MOHATUAMHU: TPpaUKN TPUTOHOMETPUUECKUX (PYHKIUH;

NPUMEHATh (PYHKUMU AJI1 MOJIETUPOBAHUS U UCCIIEI0BAHUS peaIbHBIX MPOIIECCOB.

Hayajia MaTeMaTH4eCcKOro aHaJImu3a:

MCII0JIb30BaTh MTPOU3BOIHYIO JIJISl UCCIIEI0OBaHUS (PYHKIIMM HA MOHOTOHHOCTh U 3KCTPEMYMBI;

HaXOJIUTh HauOOJIbIlIEE U HAUMEHbLIEE 3HaYeHUsI (PYHKIMK HEPEPHIBHOW HA OTPE3KE;

HCIOJIB30BaTh IIPOU3BOAHYIO I HAXOXKICHUS HAWJIYYLIEro pPELICHUs B IPUKIAIHBIX, B TOM YHUCJIE COLMAIBHO-
HSKOHOMUYECKHUX, 3a]1a4ax, 751 ONpeIeTICHHs] CKOPOCTH U YCKOPEHHMSI Mpoliecca, 3aJaHHOro (opMyIioi wiu rpadukom;

CcBOOOJIHO OMEpUpOBaTh MOHATHAMH: TepBooOpa3Hasi, ONpeAeNEHHBI HHTErpai, HaxoIUTh MEpBOOOpa3HbIE
AJIIeMEHTapHbBIX (PYHKIUH U BBIUUCIATH UHTErpall 1o ¢popmyse HoroTona-JIeiiOnuna;

HAaXOJIUTh IJIOLIAIHN MIIOCKUX (PUTYp U OOBEMBI TEJl C TOMOLIBI0 UHTETPAJIA;

UMETh MPEACTABICHNE O MaTEMAaTHUYECKOM MOJISIMPOBAHUH Ha IPUMEpE cocTaBieHUs TudepeHIIaTbHBIX YpaBHEHU;



peumaTtbh MPHUKIAAHBIC 3a/ladvi, B TOM YHUCIIC COOHUAJIbHO-3KOHOMHYCCKOIO H (I)HBI/I‘-IGCKOFO XapakTepa, CpcAcTBaMu
MaTEMaTH4YCCKOI'O aHajin3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC

Ne KoanuyecrBo yacos

o/ HaumeHoBaHue pa3jie/ioB H TeM NPOrpPaMMbl Beero Kontpoabubie IIpakTnyeckue

padoThI padoThI
1 MHOX€ECTBO IEUCTBUTENBHBIX YKcesl. MHOrowIeHsl. Panmonanbubie 24 2
ypaBHEHHsI 1 HepaBeHCTBA. CUCTEMBI TMHEHHBIX YpaBHEHHHA

2 Oyukuuu U rpaduku. CreneHHas GyHKIHS C LEIbIM oKa3aTeIeM 12 1
3 Apudmernaeckuit KopeHb N-0ii crenenu. MppannoHanbHbIe ypaBHEHHS 15 2
4 [TokazarenpHas Gpynkuus. [lokazarenbHble ypaBHEHUS 10 1
5) Jlorapudmuueckas pynkus. Jlorapugmuyeckre ypaBHEHHUS 18 1
6 Tpuronomerpuyeckue BoIpa)KeHUS U ypaBHEHUS 22 1
7 ITocnenoBareabHOCTH U POTPECCUH 10 1
8 HenpepriBabie pynkiuu. [Iponssoanas 20 1
9 [ToBTOpEeHme, 06001IeHNE, cCCTeMaTH3allusl 3HAHUN 5 2

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 12 0




11 KJIACC

KoaunuecTBO 4acoB

Jr:[;-)n HaumeHoBaHue pa3iesioB H TeM MPOrPaMMbI Beero Kontpoabnbie IIpakTnueckue
padoThI padoTsbI
HccnenoBanme GpyHKIMIA ¢ TOMOIIBIO MPOU3BOTHOMN 22 2
[TepBooOpasHas 1 HHTETpa 12
3 I'paduku Tpuronomerpuueckux GyHKuuid. TpuroHoMeTpuuecKue 14 1
HEPaBCHCTBA
4 WppanmoHaibpHbie, MOKa3aTeIbHBIC U JOrapu(MHUUECKUE HEPABCHCTBA 24
5 KomriekcHbie ncia 10
6 HatypanbHble u 1iesnbie uncna 10
7 CucreMbl paloHaTBHBIX, HPPANNOHAIBHBIX TTOKA3aTEIbHBIX U 12 1
norapuMUYECKUX ypaBHEHUI
8 3amaqu ¢ mapameTpamMmu 16
9 [ToBTOpEeHue, 06001IeHNE, cCCTeMaTH3allks 3HAHUN 16
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11 0




HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
- KosmnuecTBo yacos
o
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero
padoThI padoTsbI
MHo03€ecTBO, Onepaluy HaJl MHOKECTBAMH M UX CBOMCTBA
Huarpammsl Ditniepa-Benna
[IprMeHeHne TEOPETUKO-MHOKECTBEHHOTO anmapara Juisl peleHus 3a1a4 1
4 Pannonaneubie yncna. OObIKHOBEHHBIE U IECATUYHBIE APOOU, TPOIICHTHI, 1
OecKOHEYHBIE IEPUOANUECKHUE IPOOH
5 Panmonanbubie ynciaa. OOBIKHOBEHHBIC U JIECSITUYHBIE TPOOH, TIPOLICHTHI, 1
OecKOHEUYHBIE IEPUOANYECKHUE JPOOH
[Ipumenenne npobeit 1 IPOLEHTOB JUIsl peIIeHNs TPUKIAIHBIX 3a7a4
[TpumeHenue npoOei n MPOLIEHTOB IS PEIICHNUs PUKIAIHBIX 33124 1
8 [JeiictBuTenbHble yncna. PaninonanbHble U HppallMOHAIIBHBIE Yncaa. BxoaHas 1 1
JTMarHocTuyeckas padora.
9 Apudmernueckue onepanum ¢ AeUCTBUTEIbHBIMHI YHCIaMH 1
10 Mopynpe JEMCTBUTEIBHOTO YHCIIA U €r0 CBOMCTBA
11 [TpubnuxEHHBIC BEIYUCIICHUS, TIPABUIIA OKPYTJICHUS, IPUKUIKA U OLEHKA 1
pe3yJibTaTa BEIYMCIECHUM
12 OCHOBHBIE METO/IbI PEIICHUS LETbIX U IPOOHO-PAMOHANIBHBIX YPABHEHUH U 1
HEPaBEHCTB
13 OcHOBHBIE METO/IbI PELIEHUS LENbIX U APOOHO-PAIIMOHATILHBIX YPaBHEHUH U 1
HEPaBEHCTB
14 OCHOBHBIE METO/IbI PEIICHUS LEbIX U APOOHO-PAIMOHANIBHBIX YPAaBHEHUH U 1

HEPaBEHCTB




MHoOrouseHs! OT OJJHON IEPEMEHHOMU. [leieHre MHOIO4JIeHa HA MHOTOWIEH C

15 1
octatkoM. Teopema besy

16 MHorouieHsl ¢ nenbiMu kodddurrentamu. Teopema Buera

17 Pemenue cucrteM TMHEHHBIX YpaBHEHHUI 1

18 Pewienne cucreM IMHENHBIX YPaBHEHUN

19 Marpuiia cucTeMbl JTUHEUHBIX ypaBHEHUN. OnpeaenuTeab MaTpUIlbl 2X2, ero 1
reOMETPUYECKUI CMBICIT M CBOMCTBA; BBIYMCICHHUE €TI0 3HAUCHHUS

20 Ornpenenurens MaTpUILI 2X2, €ro TEOMETPUUYECKUNA CMBICI U CBOWCTBA; 1
BBIUMCJIEHUE €r0 3HAYCHUS

21 [TpuMeHeHue ornpeesIuTeNs A peleHUs] CHCTEMbI IMHEHHBIX YpaBHEHUH 1

22 Penienue npukinagHbIX 3aa4 ¢ IOMOIIBIO CUCTEMbI IMHEWHBIX YpaBHEHUH

23 Pemenne npukitagHpIxX 3a/1a4 ¢ HOMOUIBIO CUCTEMBI JIMHEHHBIX YPaBHEHUI

24 KonrponbHas pabora: "PanuonanbHble ypaBHeHUs U HepaBeHCTBA. CUCTEMBI 1
JMHENHBIX ypaBHEHUN"

25 @yHKIMS, crIOcO0b! 3aJaHus GyHKIMHU. B3aumMHo oOpaTHbIEe PYHKIIMH. 1
Komnosunus Gyskimit

26 I'padux GpyHKIMU. DneMeHTapHble TpeoOpa3oBaHus rpadukoB GyHKIHUN 1

97 O6unacTp onpeaeneHuss 1 MHOXKeCTBO 3HaueHUH pynkunu. Hynu pynkumm. 1
[TpoMexyTKH 3HaK IOCTOSIHCTBA

28 Yérupie u Heu€THble pyHkuuu. [lepuoanueckue ¢pynkuu. [Ipomexyrku 1
MOHOTOHHOCTH (pYHKIIMH

29 Maxkcumymbl 1 MUHUMYMBI QyHKIMH. HanOomnbiiee 1 HauMeHblIee 3HaYeHUe 1
(GYHKLINU Ha TPOMEKYTKE

30 JluneliHas, KBa{paTU4HAs U TPOOHO-TUHEWHAS PYHKIIUU 1

31 DJeMeHTapHOe UCCIIeI0BaHUE U MIOCTPOCHUE IPaUKOB ITUX (PYHKITHIA 1

32 DJeMeHTapHOe UCCIIeI0BaHUE U IIOCTPOCHUE IPaUKOB ITUX (PYHKITHIA 1

33 Crenens c 1enbIM nokasareinem. buaom Herotona 1




34 Crenens ¢ nenslM nokasareneMm. bunom Herotona 1

35 Crenennas GyHKIMS C HaTypaJlbHBIM U LIETbIM MTOoKazaresneM. EE cBoiicTBa u 1
rpaduk

36 Kontponbnas padora: "Crenennas ¢pynkuus. E€ cBolicTBa u rpaduk" 1

37 Apudmernueckuii KOpeHb HaTypaJIbHON CTEIIEHH U €r0 CBOICTBA 1

38 Apudmerndeckuii KOpeHb HATYpaJIbHOW CTETICHH M €T0 CBOMCTBA 1

39 [IpeoOpazoBaHus YUCIOBBIX BBIPAKEHHUN, COACPIKAIINX CTENICHH U KOPHH 1

40 [TpeoOpazoBaHus YHCIOBBIX BBIPAKEHUM, COJIEPKAIINX CTENCHH U KOPHH 1

41 [IpeoOpazoBaHus YUCIOBBIX BBIPAKEHHUN, COACPIKAIINX CTENICHH U KOPHH 1

4 UppanmonansHbie ypaBHeHUs. OCHOBHBIE METO/IbI PELICHHS UPPALIMOHATBHBIX 1
YpaBHEHUN

43 Wppanmonansusie ypaBaeHusi. OCHOBHBIE METOIbI PEIICHUS HPPALMOHATBHBIX 1
YpaBHEHUU

44 Wppanmonansueie ypaBaeHusi. OCHOBHBIE METOIbI PEIICHUS] HPPALMOHATBHBIX 1
YpaBHEHUHU

45 PaBHOCHIIBHBIE TTEPEXO0/Ibl B PEIIEHUH UPPALIMOHAIBHBIX YpaBHEHHH

46 PaBHOCHIIBHBIE TTEPEX0/Ibl B PEIICHUH HPPAITMOHAIBHBIX YpaBHEHHH

47 PaBHOCHIIBHBIE TEPEXO0/Ibl B PEIIEHUN UPPALMOHAIBHBIX YPaBHEHHI

48 PaBHOCHITBHBIE TTEPEXO0/IHI B PEIICHUN HPPAITMOHAIBHBIX YPaBHEHUH. 1
[IpomesxyTouHas iuarHocTuyeckas padora.

49 CaoiicTBa U rpapuK KOpHsI N-Oi CTeNeHH Kak GYHKIIMH 0OpaTHOW CTENEHH C 1
HATYpaJIbHBIM ITOKa3aTeIIeM

50 CgoiicTBa u rpaduk KOpHs N-0i cTeneHn Kak (PyHKIIMU 0OpaTHON CTETEHH ¢ 1
HaTypaJbHBIM ITOKa3aTelIeM

51 Kontponbnas paborta: "CBoiicTBa u rpaduk KOpHS N-0if CTETICHHU. 1
WppannonanbHble ypaBHeHHS"

52 CreneHs ¢ pallMOHATIBHBIM ITOKa3aTeIeM U e€ CBOMCTBA 1




53 Crenens ¢ palluOHATBHBIM IOKa3aTeIeM U €€ CBOMCTBA 1
54 CreneHs ¢ palluOHATBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1
95 [Noxa3zatenpHast pyHKIM, €€ cBOiicTBa U rpaduk 1
56 Hcnonp3oBanue rpaduka QyHKIMH U1 PELICHUs YPaBHEHUH 1
57 Hcnonb3oBanue rpaduka GyHKIIUU 11 pEIICHUST ypaBHCHU I 1
58 [Toxa3zatenbHble ypaBHEeHUSI. OCHOBHBIE METOBI PEIICHUS MTOKA3aTEIbHBIX 1
ypaBHEHHIA
59 [Toka3zarenbHble ypaBHEeHUs. OCHOBHBIE METO/bI PEIIEHUS T0KA3aTEIbHBIX 1
ypaBHEHUH
60 [Toxa3zaTenpHble ypaBHEeHUSI. OCHOBHBIE METOIbI PEIICHUS TTOKA3aTEIbHBIX 1
YpaBHEHUU
61 Kontponpnas padora: "[lokazatensHas Gpynkmus. [TokazaTensHbie 1
ypaBHeHUA"
62 Jlorapudm umucna. CoiicTBa jgorapudpma 1
63 Jlorapudwm gucia. CBoiicTBa orapugma 1
64 Jlorapudm umucna. CoiicTBa Jorapudpma 1
65 JlecsiTuuHble U HaTypaJibHbIE JIOTapU(PMBI 1
66 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMBbI 1
67 [TpeobpazoBanue BeIpaKEHUN, COAEPKAIINX JTOTAPUDMBI 1
68 [IpeobpazoBanue BEIpAXKEHUA, COAECPIKAIIMX JIOTApU(MBI 1
69 [TpeoOpazoBaHUe BBIPAKCHHH, COICPIKANIUX JTOTAPHPMBI 1
70 Jlorapudmuueckas GyHKIUA, €€ CBONCTBA U rpauK 1
71 Jlorapugmuueckas pyHKIuUs, €€ CBOUCTBA U TpaPuK 1
72 Hcnonp3oBanue rpaduka GyHKIUYU A peLICHUS] ypaBHEHHM 1
73 Hcnonp3oBanue rpaduka QyHKIMY U1 PELICHUs] YpaBHEHUH 1
74 Jlorapudpmuueckue ypaBHeHusi. OCHOBHBIC METObI PEIICHHS 1




JOTapuPpMHUECKUX yPaBHEHUIN

Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE METObI PELICHUS

75 . 1
norapu(pMHUECKUX YpaBHEHHHA

76 Jlorapupmuueckue ypaBHeHH. OCHOBHBIE METO/BI PELICHUS 1
aorapu(pMUUECKUX YpaBHEHUH

77 PaBHOCUIIBHBIE TTEPEXO0/IbI B PEIICHUH JIOTapU(PMUUECKUX YPaBHECHUN

78 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUH JIOTapU(PMUIECKIX YpaBHEHUN 1

79 KonTtponsnast padora: "Jlorapupmuueckas ynakuus. Jlorapupmuaeckne 1
ypaBHeHUA"

80 CuHyC, KOCHHYC, TAaHT€HC M KOTAaHT€HC YHCIIOBOTO apryMeHTa 1

81 CuHyC, KOCHHYC, TAHT€HC M KOTAaHT€HC YHCIIOBOTO apryMeHTa 1

82 ApKCUHYC, apKKOCUHYC U apKTaHI'€HC YUCJIOBOTO apryMeHTa 1

83 ApKCHHYC, apKKOCHHYC U apKTaHT€HC YHCIOBOTO apryMEHTa 1

84 TpuroHomeTpuveckass OKpy>KHOCTb, ONPEACTICHHE TPUTOHOMETPUIECKIX 1
(GYHKIMI YMCIOBOTO apryMeHTa

85 Tpuronomerpuieckas OKpy>KHOCTb, OIPeeICHUE TPUTOHOMETPUIECKUX 1
(GYHKLUI YUCIOBOTO apryMeHTa

86 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

89 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1

90 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX BBIPAXKEHU I 1

91 [Ipeobpa3zoBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUN 1

92 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX BBIPAKEHUH 1

93 [TpeoOpa3oBaHuEe TPUTOHOMETPHUECKUX BBIPAKECHUH 1

94 PemieHne TpUroHOMETpUYECKUX YPaBHEHUN 1




95 Pemienne TpUroHOMETpUYECKUX YPaBHEHUN 1

96 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUN 1

97 Pemienne TpuroHOMETpUYECKUX YPaBHEHUN 1

98 Pemienne TpUrOHOMETPUYECKUX YPAaBHEHHHA 1

99 Pemenre TpuroHOMETpUYECKUX YpaBHEHUN 1

100 Pemienne TpUrOHOMETPUYECKUX YPAaBHEHHHA 1

101 KonrponbHas pabdora: "TpuronoMmeTpudeckre BEIpaXXeHUs U 1
TPUTOHOMETPUUYECKHE YpaBHEHUS"

102 ITocnenoBarenbHOCTH, CIIOCOOBI 3aaHus IIOCIIEN0BATENLHOCTER. MeTon 1
MaTeMaTHYECKOW WHIYKIHH

103 MOHOTOHHBIE U OTPaHUYEHHBIE TIOCIE0BATEIbHOCTU. McTopus aHanu3a 1
0ECKOHEUHO MaJIbIX

104 Apudmerrdeckas mporpeccus 1

105 I'eomerpuueckas mporpeccust 1

106 beckoneuHo yObIBaroIias reoMeTpruuecKasi mporpeccust 1

107 Cymma OeckoHe4YHO yObIBaroIIe reOMeTpHUUeCKON POrpeccuu 1

108 JInHEeNHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio €. Gopmysa CI0XKHBIX 1
IPOIIEHTOB

109 JInHenHbIN 1 SKCIOHEHIMAIBHBIN pocT. Yncio e. @opmyia CIOKHBIX 1
IPOIICHTOB

110 Hcrionp30BaHue MPOTPECCHH TSl PEIICHHUST PEATBHBIX 3a/1a4 TPUKIIATHOTO 1
Xapakrepa

111 KonTtponbHas padora: "[locnenoBaTeaIbHOCTH U IpOTrpeccuu’ 1

112 HenpepriBHble GyHKIIUU U UX CBOWCTBA 1

113 Touka pa3pbiBa. ACUMITOTHI IrpaduKOB GyHKIUN 1

114 CaoticTBa (DyHKIMIT HETIPEPHIBHBIX HAa OTPE3KE 1

115 CoiicTBa (hyHKIMI HENPEPHIBHBIX HA OTPE3Ke 1




116

MGTOI[ HUHTCPBAJIOB JJIA pCHICHUA HCPABCHCTB

1
117 MeToa UHTEpBAJIOB ISl PEIICHUS HEPAaBEHCTB 1
118 Meron MHTEPBAJIOB VISl PELIEHUS HEPABEHCTB 1
119 [IpumeHeHne CBOWMCTB HENIPEPHIBHBIX (DYHKIMN JJIs1 pEIICHHS 3a/1a4 1
120 [IpumMeHeHne CBOKMCTB HEMPEPBHIBHBIX (DYHKIIMH JIJIs1 PEeIICHUs 3a1a4 1
121 [lepBas u BTOpast npou3BOIHbIC GYHKIUU 1
122 Ornpenenenne, reOMETPUYECKHI CMBICI IIPOU3BOAHON 1
123 Onpenenenne, GU3MUECKUN CMBICI IIPOU3BOTHON 1
124 VYpaBHeHHe KacaTeabHOU K rpaduky QyHKINN 1
125 YpaBHeHUe KacaTeNbHOU K TpapuKy QyHKIHA 1
126 [TpousBoHBIE AIeMEHTAPHBIX (PYHKINH 1
127 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN 1
128 [Tpou3BoiHas CyMMBI, TPOU3BECHNS, YACTHOI'O U KOMIIO3UIIUH (DYHKIIHI 1
129 [IpousBoHas CyMMbI, TPOU3BEACHMS], YACTHOTO M KOMIIO3ULIUU (QYHKIUI 1
130 [Tpou3BoiHas CyMMBI, TPOU3BECHNS, YACTHOI'O U KOMIIO3UIIUH (DYHKIIHI 1
131 Kontponbnas padota: "[IponsBognas” 1 1
132 [ToBTOpenue, 06001IeHNE, CHCTeMaTH3aIus 3HaHUi: ""Y paBHeHUS" 1
133 [ToBTOpenue, 06001IeHNE, cucTeMaTH3aIus 3HaHui: "OyHKIn" 1
134 Hrorosas nuarnoctudeckas pabora 1 1
135 Urorosas nuarHoctudeckasi pabora 1
136 [ToBTOpEeHME, 0000IEHNE, CHCTEMATH3aIUs 3HAHUH 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 12



11 KIIACC

KoaudecTBO 4acoB

Ne Tema ypoka KonTpoabubie IIpakTuueckue
n/m Bcero
padoThI padoThI
1 [TpuMeHeHne NpOU3BOIHOMN K MCCIeI0BaHUIO (DYHKIIMH HAa MOHOTOHHOCTh U 1
JKCTPEMYMBI
2 [IpumeneHne NpoN3BOIHON K UCCIETOBAHUIO (DYHKIIHIA HA MOHOTOHHOCTD H 1
JKCTPEMYMBI
3 [IpumeneHne NpoN3BOIHON K UCCIEIOBAHUIO (DYHKIIHIA HA MOHOTOHHOCTD H 1
KCTPEMYMBI
4 [TpuMeHeHne NPOU3BOIHOMN K MCCIeI0BaHUIO (DYHKIMH HA MOHOTOHHOCTh U 1
JKCTPEMYMBI
5 [Ipumenenue mpou3BoIHON K HCCIeT0BaHUIO (QYHKIIUH HA MOHOTOHHOCTD U 1
JKCTPEMYMBI
5 [Ipumenenue mpou3BOIHON K HCCIeT0BaHUIO (QYHKIIMH HA MOHOTOHHOCTb U 1
KCTPEMYMBI
7 Haxosxnenne HauOobIIero 1 HANMEHBIIET0 3HaYeHUsI HETPEPhIBHON (PYHKITUH 1
Ha OTpe3Ke
8 Haxoxaenne HanbombI1ero 1 HaMEHbILEr0 3HaYeHHsI HETIPEPbIBHOW (pyHKIINN 1 1
Ha oTpe3ke. BxoaHas quarnoctuyeckas padora.
9 Haxoxnenrne HanbobI1ero 1 HaMMEHbIIETro 3HaYeHUs HETIPEPbIBHONM (pyHKIIMN 1
Ha OTPE3Ke
10 Haxoxnenre HanOoJIbIIero 1 HAMMEHBIIET0 3HAYSHNS HEMPEPbIBHON (PYHKIUU 1
Ha OTpe3Ke
11 Haxoxaenne HanboIb111ero 1 HaMMEHbILEro 3HaYeHHsI HeMIpepbIBHOW (pyHKIINN 1




Ha OTPC3KC

Haxoxnenne HauboIbI11ero 1 HaMMEHbILEro 3HAYCHHs HETIPEPBIBHOW PyHKIIUN

12 1
Ha OTpe3Ke

13 [IpumeHeHre TPON3BOIHON AJISl HAXOXKACHUS HAWITYUIIETO PEIICHHS B 1
NPUKIIAJHBIX 33/1a9ax

14 [IpumeHeHre TPON3BOIHON AJISi HAXOXKACHUS HAWITYUIIETO PEIICHHS B 1
NPUKIIAJIHBIX 33/1a9aX

15 [TprMeHeHre NPOU3BOIHOM /17151 ONPEENICHHSI CKOPOCTU U YCKOPEHUS 1
npoiiecca, 3alaHHOro Gopmynnoit uiam rpadgukom

16 [IpumeneHre TPON3BOIHON AJISt ONIPENEIICHHS] CKOPOCTH U YCKOPEHHS 1
npoiiecca, 3alaHHOro (GOPMYIIOi HiTl rpaduKkomM

17 Komnoszumus ¢pyHkimii 1

18 Komnoszumus ¢pyHkimii 1

19 Komnozunus ¢pyHkuit 1

20 ['eomerpuueckue oOpa3bl ypaBHEHUH Ha KOOPAMHATHOM IJIOCKOCTH 1

21 I'eomeTrpuueckre oOpa3bl ypaBHEHUI Ha KOOPAMHATHOM MIIOCKOCTH 1

22 Konrponbnas pabdora: "HccnenoBanue GyHKIHMHA ¢ TOMOIIbIO TPOU3BOJHOM" 1

23 [TepBoOOpa3Hasi, OCHOBHOE CBOWCTBO IMEPBOOOPAZHBIX 1

24 ITepBooOpazHbie aneMeHTapHbIX QyHKIMHA. [IpaBuna HaxoxaeHus 1
epBOOOPA3HBIX

o5 [TepBooOpaznble anemMeHTapHbIX GyHKIMH. [IpaBuia HaxoxkaeHUS 1
epBOOOPA3HBIX

26 WnTerpain. 'eomeTpudeckuii CMbICI HHTErpaia 1

27 Brruucnenue onpeaenénnoro uurerpana rno gopmyne Hetotona-Jleitonumna

28 Brruucnenue onpenenéanoro uHTerpaia nmo Gpopmyne Herotona-JleriOnura




29 [Ipumenenne uHTErpana 1 HAXOKACHUS TUIOMIA/ICH TIIOCKUX (QUTYD 1
30 [IpumeHneHue HHTETpaia Juisl HaXOXKJACHUST 00bEMOB T€OMETPUUECKHIX T 1
31 [Tpumeps! pemenunit muddepeHraaIbHbIX ypaBHEHUN 1
32 [Tpumeps pemennii nuddepeHIuaTbHbIX YPaBHECHUI 1
33 MareMaTHuecKoe MOJICIIMPOBAHUE PEATTbHBIX MPOLIECCOB C TOMOIIBIO 1
Qg depeHIraIbHbIX ypaBHEHUN
34 KoHnTtponbhas padora: "[lepBooOpasznas u uHTETpan" 1
35 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpaduKu 1
36 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu 1
37 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpaduKu 1
38 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu 1
39 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpaduKu 1
40 OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUHN C TTIOMOIIBIO 1
TPUTOHOMETPHUYECKON OKPYKHOCTH
41 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C IIOMOIIIBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH
42 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TOMOILBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH
43 OT60p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUHN C TTIOMOIIBIO 1
TPUTOHOMETPHUYECKON OKPYKHOCTH
44 Pemienne TpUroHOMeTpUUYECKUX HEPABEHCTB 1
45 Pemenne TpuroHoMeTpUYECKNX HEPABEHCTB 1
46 Pemenne TpuroHoMeTpuUECKUX HEPABEHCTB 1
47 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1
48 KonTtponbhas padora: "['paduku TpuroHoMeTpu4ecKux (GyHKIHUMA. 1




Tpuronomerpuyeckue HepaBeHcTBa". [I[poMexyTouHast TUArHOCTHYECKAS
pabora

49 OCHOBHBIE METO/IbI PEILIEHUS I0KA3aTEIbHBIX HEPABEHCTB 1
50 OcHOBHBIE METO/IbI PELLICHNUS IOKA3aTEIbHBIX HEPABEHCTB 1
o1 OCHOBHBIE METO/IbI PEILIEHUS I0KA3aTEIbHBIX HEPABEHCTB 1
52 OcHOBHBIE METO/IbI PELLICHNUS IOKA3aTEIbHBIX HEPABEHCTB 1
53 OcHOBHBIE METO/IbI PelICHUs JTOrapu(PMUUECKUX HEPABCHCTB 1
54 OcHOBHBIE METO/IbI PelIeHUs JOrapu(PMUUECKUX HEPABCHCTB 1
55 OCHOBHBIEC METO/IBI pEeIICHUS JIOTapU(PMUIECKUX HEPABEHCTB 1
56 OcHOBHBIE METOIbI PEIICHUs Jorapu(PMUYECKUX HEPABEHCTB 1
S7 OcCHOBHBIE METO/Ibl PELLIEHUSI UPPALIMOHATIbHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/IbI pEeIIEHUS] UPPALIMOHAIBHBIX HEPABEHCTB 1
59 OCHOBHBIEC METO/IbI PEIICHUS HPPAITMOHAIBHBIX HEPABEHCTB 1
60 OCHOBHBIE METO/IbI pEIIEHUS] UPPALMOHATIBHBIX HEPABEHCTB 1
61 I'paduaeckre METOBI peICHHS HPPAIIMOHAIBHBIX YPaBHEHHH 1
62 I'paduueckue MeTO bl PELICHUs UPPALMOHATIBHBIX YpaBHEHUN 1
63 I'paduaeckne METOIBI peIICHHS TOKA3aTeIbHBIX YPaBHEHHN 1
64 ['padrueckue MeTOIbl PELIeHUs TOKa3aTeIbHbIX HEPABEHCTB 1
65 I'padmnueckue meTozs! penieHus JorapupMUIecKuX ypaBHEHUN 1
66 I'paduueckue MeTo bl pelieHHs J0rapupMHUUECKUX HEPABEHCTB 1
67 ['padmyeckue MeToAbl pereHus JIOrapupMUIECKIX HEPABEHCTB 1
68 ['padrueckue METOIBI PEIICHNUS TOKA3aTEIbHBIX U JIOTApU(PMUIECKUX 1
YpaBHEHUH
69 I'paduueckue MeTo bl pelIeHHs TOKa3aTeIbHBIX U JIOTapu(HMUIECKUX 1




ypaBHEHU I

['padmyeckue METOABI pelICHHS MTOKA3aTENbHBIX U JIOTapU(PMUUYECKUX

70 1
HEPaBEHCTB

71 I'paduueckue MeTOIbI peLIeHNUS TOKA3aTeIbHBIX U JIOTapU(YMUIECKUX 1
HEPaBEHCTB

79 KonTtponpHas padora: "MppanuonanbHble, TOKa3aTeIbHbIE U 1
JorapupMUUECKUe HepaBeHCTBA"

73 KommnekcHble uncia. Anredpandeckas 1 TPUrOHOMeTpHUecKkasi popMbl 3aucu 1
KOMILJIEKCHOT'O YHCIIa

74 KommuiekcHbie uncna. Anredpandeckas 1 TPUTOHOMETpHYECKasi pOPMBI 3aITHCH 1
KOMILJIEKCHOTO YHCIIa

75 Apudmerrdeckue onepanun ¢ KOMILIEKCHBIMHA YUCIIaMHU 1

76 Apudmerrdeckue onepanuu ¢ KOMILIEKCHBIMHA YUCIIaMHU 1

77 N306pakeHne KOMIJIEKCHBIX YHCENl Ha KOOPIMHATHON INIOCKOCTH 1

78 N300paskeHre KOMIUIEKCHBIX YHCeNl Ha KOOPAWHATHOH MI0CKOCTH 1

79 ®opmyna Myaspa. KopHu N-0#1 CTENEHN U3 KOMIUIEKCHOTO YUCia 1

80 ®opmyna Myaspa. Kopau N-0ii cTeneHu n3 KOMIIEKCHOTO YHCIIa 1

81 [IpuMeHeHre KOMIUIEKCHBIX YMCEeT U peeHUs GU3NIECKUX H 1
TreOMETPUYECKUX 33124

82 Konrpomnsnas pabdora: "KommiekcHsie yucna" 1

83 HarypanbHble  membie Jrciia 1

84 Harypainbnble u nensie yucna 1

85 [TpuMeHeHne PU3HAKOB JIETMMOCTH TIEITBIX YUCET 1

86 [TpuMeHeHne PU3HAKOB JIETMMOCTH TIEITBIX YUCET 1

MMEHEHHUE MPU3HAKOB JIETUMOCTH LIEJIbIX YHCEI: u
87 IT HO/l u HOK 1




88

[Ipumenenue npusHakoB aenumoctu nenbix yucea: HO u HOK

89 [IpuMeHeHre NPU3HAKOB ACIMMOCTH LEIbIX YHCEII: OCTATKU 10 MOJIYIIIO

90 [IpumeHeHne NpU3HAKOB AEIUMOCTHU LENbIX YUCE: OCTATKH 110 MOJYJIO

o1 IIpuMeHeHre NPU3HAKOB JASIMMOCTH LENbIX YUCEIl: anropuT™M EBkinaa aiis
pelIeHus 3a/1a4 B LEJIbIX YUCIAX

92 KonTponpHas padora: "Teopus nenbix yucen"

93 Cucrema 1 COBOKYITHOCTh YpaBHEHUI. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI-
CJIEJICTBUS

94 Cucrema 1 COBOKYITHOCTh YpaBHEHUI. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI-
CJIeICTBUS

95 OcCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYITHOCTEN PAaLlMOHAIbHBIX
ypaBHEHUI

96 OCHOBHBIE METO/IbI PELLIEHUSI CHCTEM U COBOKYITHOCTEH MppalliOHATbHBIX
ypaBHEHUH

97 OcCHOBHBIE METOBI PEILIEHUS CUCTEM U COBOKYITHOCTEN NOKA3aTENbHbBIX
yYpaBHEHUHU

98 OcCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U COBOKYITHOCTEN MOKa3aTEeIbHbBIX
ypaBHEHUH

99 OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U COBOKYITHOCTEH Jorapu(pMUIECKUX
ypaBHEHU I

100 OCHOBHBIE METO/IbI PEIIEHUS] CUCTEM U COBOKYITHOCTEH JTorapu(pMUIECKUX
yYpaBHEHUN
[IprMeHeHre CUCTeM K pElIeHUI0O MaTeMaTHYEeCKHX 3aJ1ad U 3a]a4 U3

101 Pa3IUYHBIX 00J1aCTe HayKU U peasIbHOM JKU3HU, MHTEPIIPETALMS TOTYYE€HHbIX
pe3yNbTaToB

102 [IpumeHeHne cucTeM K pelIeHUI0 MaTEMAaTHYECKUX 3a/1a4 U 3a/1a4 U3




pa3nuyHbIX 00JacTeil HAyKH U PEeANbHOM KU3HU, MHTEPIPETAIHs MOTYyISHHBIX
pe3yJIbTaToB

HpI/IMeHeHI/IC HEPABCHCTB K PCIICHHUIO MAaTEMATHUUYCCKUX 3a1a4 U 3a1a4 U3

a3JIMYHBIX 00JacTell HayKH U PeanbHOM KU3HU, HHTEPIPETaLHs TOJTy4YeHHbIX
103 o e e , epIIpe e 1
pe3yabTaToOB
OHTpoOJIbHAs padoTa: "CucTeMbl palliOHAIBHBIX, HPPALMOHATBHBIX
104 K bora: "Citcre \ 1
MOKa3aTeNbHbBIX U JTOrapu(MUUYECKUX YpaBHEHUN"
105 PannonanbHble ypaBHEHUS ¢ TapaMeTpaMu 1
106 PanmonanbHbIE HEPABEHCTBA C TapaMeTpaMU 1
107 PanyonaneHbIE CUCTEMBI € TapaMETPAMU 1
108 WpparnmonansHble ypaBHEHUs, HEPABEHCTBA C MMapaMeTpaMu 1
109 HppanuonanbHbie CHCTEMBI C TapaMeTpaMu 1
110 [TokazarenbpHbIC ypaBHEHUS, HEPABEHCTBA C IMapaMeTpaMu 1
111 IToka3aTenbHble CHCTEMBI C TAPAMETPAMHU 1
112 Jlorapudmuueckre ypaBHEHUs, HEPAaBEHCTBA C TapaMeTpaMu 1
113 Jlorapugmuueckue CuCTEMbI ¢ TapaMeTpamMu 1
114 TpuroHomeTpudeckue ypaBHEHHUs C IapaMeTpamMu 1
115 TpuronomeTpruuecKkne HEPaBEHCTBA C TapaMeTPaMHU 1
116 TpuroHomeTpuuecKue CUCTEMBI € ITapaMeTpamMu 1
117 [TocTpoenue u uccae0BaHNE MaTeMaTUYECKUX MOJIeNIel peabHbIX CUTYaIUil ¢ 1
MOMOIIBIO YPaBHEHUH C MapaMeTpaMu
118 ITocTpoeHne n nccnenoBaHNe MATEMAaTHYECKHUX MOJIENIEN PEAIbHBIX CUTYallul ¢ 1
TIOMOIIBIO CHCTEM YPaBHEHUH ¢ TapaMeTpamMu
119 ITocTpoeHne n nccnaenoBaHNe MATEMaTHYECKUX MOJIENIEN PEAIbHBIX CUTYAllul ¢ 1

MOMOIIbIO CUCTEM YpaBHEHUH ¢ apaMeTpaMu




120 KonTponpHas padora: "3amgauu ¢ mapamerpamu’ 1 1
121 IToBTOpeHmEe, 0000IIEHNE, CUCTEMAaTH3alKs 3HaHui: "YpaBHEeHHs"
122 [ToBTOpeHUe, 06001IeHNE, ccTeMaTH3alus 3HaHui: ""Y paBHeHUs"
123 [ToBTOpeHue, 0600IIeHUE, CHCTeMaTH3alusl 3HaHui: "YpaBHeHUA. CUCTEMBI 1
ypaBHEHUI"
124 [ToBTOpenue, 06001IeHNe, cucTeMaTu3anus 3Hanuii: "HepaBenctra" 1
125 [ToBTOpeHme, 0000IICHUE, ccTeMaTH3anus 3Hanui: "HepaBencraa"
126 [ToBTOpeHme, 0000IICHUE, ccTeMaTH3anus 3Hanui: "HepaBeHncTaa"
197 [ToBTOpeHnue, 06001IeHNE, cucTeMaTu3anus 3Hanui: "[Ipon3BoanHas u e 1
npuMeHeHue"
128 [ToBTOpeHme, 0000IIEHNE, ccTeMaTH3anus 3HaHui: "[Ipon3BoaHas u eé 1
npuMeHeHue"
129 [ToBTOpenue, 06001IeHNE, cucTeMaTu3anus 3Hanui: "[Ipon3BoanHas u e 1
npuMeHeHue"
130 [ToBTOpenue, o6o0IIeHNe, cUCTEMaTU3aIKs 3HaHuii: "MHTerpal u ero 1
npuMeHeHue"
131 [ToBTOpenue, 060061IeHNE, cucTeMaTH3aIus 3HaHui: "OyHKIUN" 1
132 [ToBTOpenue, 0600IIeHNE, cucTeMaTu3anus 3Hanuii: "OyHkmn" 1
133 [ToBTOpenue, 06001IeHNE, cucTeMaTH3aus 3HaHui: "OyHKIn" 1
134 WroroBast nuarnocTudeckas padbora 1
135 Hrorosas nuarHoctudeckasi pabora 1 1
136 [ToBTOpEeHME, 0000IEHNE, CHCTEMATH3aIUs 3HAHUT 1
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11




IMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM OBPA30OBATEJIBHOM

IMPOI'PAMMBI
10 KJIACC
Kog . .
IIpoBepsiemble NpeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl CpeIHero o01ero
LA o0pa3zoBaHus
pe3yjabTara
1 Yucia ¥ BEIYHACIEHNS
1.1 OrnepupoBaTh NOHATUAMU: PAIIMOHATILHOE U ICUCTBUTEIHLHOE YMCII0, OOBIKHOBEHHAS U ICCSITHYHAS APOOB, MPOIEHTHI
1.2 BrimonHaTe apudMeTHYeCKrUe Onepany ¢ palliOHATbHBIME U JICHCTBUTEILHBIMU YHCIIAMH
13 BI)IHOJIHSITI)v NpUOJIMOKEHHBIC BBIUUCICHUS, WCIONB3YS TMpaBWja OKPYIJICHHS, JAeNaTh MPUKHIKY U OLEHKY pe3yibTaTa
BBIYMCIIEHHI
OrnepupoBarh MOHATUSIMH: CTETIEHB C LIENBIM TIOKa3aTeNeM, CTaHaapTHas (Gopma 3arnucu JeHCTBUTEILHOTO YHCIia, KOPEHB
14 HaTypaJlbHOM CTENEHU; UCIIOIH30BaATh MOAXOISAIIYI0 (POpPMY 3aluCH JEHCTBUTEIBHBIX YMCEN JIs PEIICHUS MPAKTHYECKUX
3a/1a4y ¥ TPEJICTABIICHUSI IaHHBIX
15 OnepupoBarh MOHATUSIMU: CUHYC, KOCUHYC M TAHI'€HC MPOM3BOJBHOTO YIJIa; MCIOJIb30BaTh 3alUCh MPOU3BOJIBHOIO yria
yepes 00paTHbIE TPUTOHOMETPUYECKUE (PYHKITHH
2 VYpaBHEHUsI U HEPABEHCTBA
21 OnepupoBarh MOHATHUSAMH: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO, II€JIO€, pallMOHAIBHOE, MPpPAlMOHATILHOE YpaBHEHHE,
HEPaBEHCTBO, TPUTOHOMETPHUECKOE YpaBHEHNE
2.2 BrimonHsATs IpeoOpazoBaHusi TPUTOHOMETPUYECKUX BBIPAKEHUN U pElIaTh TPUTOHOMETPUUYECKUE YPaBHEHUS
53 BrimonHsaTe mpeoOpa3oBaHus MENbIX, PAIMOHAIBHBIX U UPPAITMOHAIBHBIX BBIPAXKEHUW W PEIIaTh OCHOBHBIE THIIBI HIETIBIX,
' paIrMoOHAIBHBIX U UPPALMOHATIBHBIX YPaBHEHUN U HEPABEHCTB
2.4 [IpuMeHsITh ypaBHEHHUS U HEPABEHCTBA JJIsl PEIICHUS MaTeMaTHYECKHUX 3a/ad M 3a7ad U3 Pa3IUYHBIX 00JacTeil HayKu U




peanbHON KU3HU

MO,I[CJ'II/IpOBaTB PECAIBbHBIC CUTYyallUl Ha SA3BIKC anre6p},1, COCTaBJIATH BBIPAXCHUSA, YPAaBHCHHA, HCPABCHCTBA 110 YCIOBUIO

23 3aJla4yM, UCCIIE0BATh MOCTPOCHHBIE MOJICNIH C UCTIOJIb30BAaHUEM arlrapaTa ajareopbl
3 OyHKIMH U TpaPuKH

31 OnepupoBaTh MHOHATUAMU: (PYHKLHS, CIOCOOBI 3afaHusi (YHKIUH, OOJACTh ONpPENENCHHUS M MHOXKECTBO 3HAUCHUU

¢dbyskuy, rpaduk GyHKINHM, B3aUMHO 00paTHbIE PYHKIIMH

3.2 OnepupoBarh MOHATUAMH: YETHOCTh U HEUETHOCTh (DYHKIMU, HYIH (DYHKINHU, TPOMEXKYTKH 3HAKOMIOCTOSHCTBA

3.3 Ncnonb3oBatk rpaduku GyHKINN 1T PEIICHUsT ypaBHEHUH

3.4 Ctpouts u uuTaTh rpaduKy TMHEWHON (PYHKIMU, KBaAPAaTUYHONW (DYHKIIMHU, CTETIEHHOW (PYHKIIUHU C IENBIM TMOKa3aTelleM

35 Hcnonp3oBatek rpaguky GyHKIHHA U1 MCCIETOBAHMS MTPOIIECCOB M 3aBUCUMOCTEH MPH PEIICHUH 3371a4 U3 IPYTUX YIeOHBIX
' MIPEIMETOB M PEATbHOM JKU3HH, BEIpaXKaTh POPMYIaMHU 3aBUCUMOCTH MEX/Ty BEIIMYUHAMU
4 Havana maremaTnueckoro anaiansa

4.1 OmnepupoBaTh MOHATUSAMHE: ITOCIIEAOBATEIBLHOCTD, apu(hMETHIECKast K TEOMETPUIECKast IPOTPECCUU

4.9 OnepupoBaTh MOHATHSAMH: OECKOHEYHO YOBIBaIOIIas TreoMeTpUYecKas MpOrpeccHsi, cymMma OeCKOHEYHO YObIBarolien
' reOMETPHYECKOM POrpecCcur

4.3 3aaBath MOCIEA0BATEIHLHOCTH PA3IUYHBIMU CIIOCOOAMHU

4.4 Hcnonb30BaTh CBOMCTBA MOCIEA0OBATENLHOCTEN U MPOTPECCUI ISl PELIEHUS PeaibHBIX 3a/1a4 MPUKIAAHOTO XapakTepa
5 MHoOXecTBa U JIOTHKA

5.1 OnepupoBaTh MOHIATUSIMHU: MHOXKECTBO, OTIEPAIIMH HAJl MHOXXECTBAMU

5.9 Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT Juisi ONMCAaHUs PeabHbIX MPOLECCOB U SIBJICHUM, IPU PEUICHUH 3a/1a4
' U3 IPYTUX y4EOHBIX MPEIMETOB

5.3 OnepupoBath NOHATHAMHU: OIIpe/IeTIeHHE, TEOpEMa, CIIE/ICTBUE, 10Ka3aTEeIbCTBO

11 KITACC




Kon

IIpoBepsiemble MpeAMeTHBIE Pe3yJbTAThHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOM NPOrPaAMMBbI CpeIHEro 001ero

NPOBePsIeMOro
o0pa3oBaHus
pe3yJbTara
1 Hucna u BBIYUCICHUS
11 OmnepupoBaTh NOHATHAMU: HATypalbHOE, L€JI0€ YUCIIO; MCIIOJIb30BaTh NMPU3HAKU AEIMMOCTH LIEJIBIX YUCEN, PAa3JI0KEHHUE
' Yuclla Ha POCThIE MHOXKUTENN JJIsl PeLeHUs 3a1a4
1.2 OmnepupoBaTh MOHATUEM: CTENEHb C pAllMOHAIBHBIM ITOKa3aTeleM
1.3 OmnepupoBaTh MOHATUSMHE: JIOTAPU(PM YUCIIA, TECITUIHBIC U HATYPAIbHbIC JIOTapU(pMBbI
2 VYpaBHEHUS U HEPAaBEHCTBA
21 [TpuMeHsTH CBOICTBA CTENEHU UIsI TPeoOpa30BaHUsl BEIPAKEHUH, ONIEPUPOBATH MOHATHAMHE: MTOKAa3aTeIbHOE YPaBHEHUE U
' HEPAaBEHCTBO; PELIaTh OCHOBHBIE TUIIBI I0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB
99 BbinmonuaTe npeoOpa3oBaHUs BBIPAKEHUH, COAEpIKALIMX JIOTapu(Mbl; ONepupoBaTh IMOHATUAMU: Jiorapudmuyeckoe
YpaBHEHHE U HEPABEHCTBO; peLIaTh OCHOBHBIE THUIIbI JIOTAPU(PMUUECKIX YPABHEHUN 1 HEPABEHCTB
2.3 HaxoauTs perieHns NpocTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB
94 OnepupoBaTh MOHATUSMU: CUCTEMA JIMHEWHBIX YpaBHEHUU U €€ pellleHue; UCIO0JIb30BaTh CUCTEMY JIMHEHHBIX ypaBHEHUI
' JUISL peIlIeHUs] MPaKTUUECKHX 3a]a4
2.5 HaxoauTs perieHns pocTENIINX CUCTEM U COBOKYITHOCTEN pallMOHAJIBHBIX YPABHEHUIN U HEPABEHCTB
26 MonennpoBaTh pealbHbIE CUTYallUd Ha SI3bIKE areOpbl, COCTaBIISTh BHIPAXKEHUS, YPABHEHUSI, HEPABEHCTBA U CUCTEMBI 110
' YCIIOBUIO 3a/1a4M, UCCIIEI0BATh MOCTPOSCHHBIE MOJIETH C MCIIOJIb30BAHNEM armapara aareOpsl
3 OyHKIMH U TpaduKh
OnepupoBath NMOHATHUAMU: TieproanyecKkas GyHKIUS, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, TOUKU SKCTpeMyMa (yHKIIIH,
3.1 HauOoJplllee UM HaWMEHbIee 3HAueHUs (QYHKIUM Ha MIPOMEXKYTKE; HCIONb30BaTh HMX IS HCCIEAOBAHUS (DYHKIUH,
3aJjaHHOI rpadukom
3. OnepupoBath NOHATUAMU: TpadUKH MOKa3aTeIbHON, JOorapuMUUIECKON U TPUTOHOMETPUUECKHUX (DYHKIMI; N300paxaTb UX

Ha KOOPJMHATHOM IIJIOCKOCTH M UCIIOIb30BATH JUJISl PEILIEHNs YPABHEHUN U HEPABEHCTB




N300paxaTh Ha KOOPAMHATHOW IUIOCKOCTH I'paMK{ JIMHEHHBIX YpaBHEHUH M HMCIIOJIB30BaTh UX ISl PEHICHUS CHUCTEMBI

33 JIMHENHBIX YPABHEHU

3.4 Hcnonb3oBate rpaduku pyHKUKN A1 MCCIIETOBAHUS MPOLIECCOB M 3aBUCUMOCTEN U3 APYTrUX Y4eOHBIX JUCIHUILTUH
4 Hauana maremaTn4eckoro aHanusa

41 OnepupoBarb HOHSI”[:'I/I}IMI/IZ HernpepbIBHAsE QYHKIMS, TPOU3BOIHAS (DYHKIIMU; UCTIOIH30BaTh T€OMETPUUYECKUI 1 (PU3NYECKUI

CMBICJT IPOM3BOTHOM ISl pEIICHUs 33124

4.2 HaxomuTh npou3BoAHbIE 3JIEMEHTAPHBIX (DYHKIIHH, BEIYUCIISATH MPOU3BOJAHBIE CYMMBI, TPOU3BEICHHUS, YACTHOTO (PYHKIIMIA

43 Hcnonp30BaTh MPOM3BOAHYIO UISi MCCIENOBAaHUS (DYHKIMM HAa MOHOTOHHOCTh M OKCTPEMYMBI, TPUMEHSTH PE3yIbTAThI
' MCCIIEIOBAHMS K IIOCTPOCHUIO TPaUKOB

44 Hcnonb30BaTh MPOM3BOAHYIO [UIS HAXOXKACHHUS HAWIYYIIEro pElIeHUS B MPUKIAAHBIX, B TOM YHCIE COLHUAIbHO-
' HKOHOMMYECKHUX, 3a/1a4ax

4.5 OmnepupoBaTh MOHATUSMHE: IIEPBOOOPA3HAs U HHTETPAJT; TOHUMATh T€OMETPHUECKUI U (PU3NIECKUI CMBICI MHTETpaia

4.6 Haxoauts nepBooOpa3Hbie 3IeMEeHTapHbIX (PYHKIUN, BEIYUCISATH HHTErpai o ¢popmyie Herotona — JleliOHuma

47 Pemrate mpuknamHeie 3aadd, B TOM YHCIIE COIMAIHHO-DKOHOMHUYECKOTO M (PH3MUYECKOTO XapakTepa, CpeICcTBaMu

MAaTEMAaTHYCCKOI'O aHajin3a

HNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KITACC

Kon
1

11

IIpoBepsieMblii 3JIEMEHT COACPKAHMS

Yucna 1 BEIYMCIIEHUS

PanumoHanbHBIC YHCIHA. OOBIKHOBEHHBIEC U JACCATUYHBIC ,[[p06I/I, IMPOLCHTHI, OCCKOHCYHBIE NEpUOaANYICCKUC )Ip06I/I. ApI/I(I)MCTI/I‘-IeCKI/IC

ornepanru € pauoHaJIbHBIMU YUCIIAMH, Hp606pa30BaHI/I$[ YHCJIOBBIX BLIpa)KCHI/II\/'I. HpI/IMCHCHI/IC IlpOGGfI " MPOLCHTOB IAJid PCIICHUA
MPUKIIAAHBIX 3ala4 U3 PA3JIMIHBIX OTpaCHeﬁ 3HAHUH U peanLHoﬁ KHU3HU




JlelicTBUTENnbHBIE YKca. PannoHanbHBIE W UppalMOHATBHBIC YMCIa. Apu]MeTHYeCKHe Omepanuu C JSHCTBUTEIBHBIMU YHCIAMU.

12 [TpubnuxEHHbBIC BEIYMCIICHUS, TPABHUIIA OKPYTIICHHS, IPUKU/IKA M OIICHKA PE3yJIbTaTa BEIYMCICHUHN

13 Crenensb ¢ nenbM nokaszareneM. CranaapTHas opMa 3anucu AeHCTBUTEIBHOIO yncia. VMcnoab3oBaHue noaxosmet GopMsl 3anucu
' JEHCTBUTEIBHBIX YACEN U1l PELICHUs TPAKTUYECKUX 3aa4 U IPEICTaBICHNS JaHHBIX

14 Apudmernieckuil KOpeHb HaTypalbHOU cTeneHu. JledcTBus ¢ apuMeTHUECKUMHI KOPHSIMHU HaTypalbHOH CTENIeHN

1.5 CuHyC, KOCUHYC U TaHT'€HC YHUCIIOBOI'O apryMeHTa. ApKCUHYC, apKKOCUHYC, ApKTaHI'€HC YUCIIOBOIO apryMeHTa
2 VYpaBHEHMsI U HEPABEHCTBA

2.1 ToxmecTBa U TOXIECTBEHHBIEC TPEOOPA3OBAHUS

2.2 [IpeoOpa3oBaHue TPUrOHOMETPUUECKUX BbIpakeHUIl. OCHOBHBIE TPUTOHOMETpUYECKHUE (OPMYITbI

2.3 VYpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, perieHue HepaBeHCTBAa. MeTo MHTEPBATIOB

2.4 Pemienue nenbix U 1poOHO-pAllMOHAIBHBIX YPaBHEHHUI U HEPABEHCTB

2.5 Pemrenne nppalimOHaNIBHBIX YPaBHEHUN U HEPAaBEHCTB

2.6 Pemenne TpuroHoMeTpUYECKUX ypaBHEHUN

57 [IpumeHeHne ypaBHEHUN M HEPaBEHCTB K PEIICHUIO MAaTeMaTHYECKHX 3ajad M 3aJad M3 pa3JInyHbIX 00JIacTell HayKH M peaybHOI
' KHU3HA
3 OyHKIMH U TpaduKh

3.1 ®Oynk1us, cnocoOsl 3aganus GyHkuuu. I'paduk Gpynkuun. Bzanmuo oOpathelie pyHKINN

3.9 OO6nacTh ompeneneHuss 1 MHOXKeCTBO 3HaueHUi ¢yHkiuu. Hymu @ynkuuu. IlpomexyTku 3HakonocTtostHCTBa. YETHBIE M HEUETHBIE
' GyHKIUH

3.3 CrenenHast GyHKLUS C HATYPaJIbHBIM U LEJbIM Moka3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpaduk KOpHs N-0if creneHu

3.4 Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPEIEIICHHE TPUTOHOMETPUUECKUX (PYHKIIMIA YUCIOBOTO apryMeHTa
4 Havana maTremaTtnueckoro aHanmsa

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 331aHUS MTOCIIE0OBATEIbHOCTEH. MOHOTOHHBIE TOCIIE0BATEIHLHOCTH

4.9 Apudmerndeckas M reoMeTpuyeckas mnporpeccuu. beckoHeyHo yObIBaromiasi reomerpuueckas nporpeccus. Cymma OeCKOHEUHO

Y6LIBaIOHlCﬁ TCOMCTpH‘{eCKOﬁ IIporpecCuu. (DopMlea CJIOKHBIX ITPOLCHTOB. Hcnonw3oBanue nporpeccun Iajid pCuiCHUus pCaIbHBIX




3aj1a4 MPUKJIATHOTO XapaKTepa

5 MHoxecTBa U JIOTHKA
51 MHoXxecTBO, orepanuu HajJ MHOXecTBamu. Jluarpammel Oiinepa — Benna. [Ipumenenue TeopeTuko-MHOKECTBEHHOTO anmapara Jjis
' OIMCaHMS PEATbHBIX IPOIIECCOB U SBJICHUH, TP PEILICHUN 33J1a4 U3 IPYTUX YUEOHBIX TPEIMETOB
5.2 Omnpenenenue, Teopema, CIeICTBUE, T0KA3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

1 Yucna v BBIYUCIICHUS

11 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE

1.2 Crenens ¢ pauMoHaIbHBIM ITOKa3areneM. CBONWCTBA CTEIICHU

1.3 Jlorapudm yncna. JlecaTuuHble U HaTypajibHbIE JOrapu(MbI
2 VYpaBHEHMSI U HEPABEHCTBA

2.1 [IpeoOpa3oBanue BbIpaxeHU, CoAepKALIUX JTOTapUPMBbI

2.2 ITpeoOpa3oBaHue BeIpaXEHUH, COAECPIKAIIMX CTENIEHH C PAllMOHAIIBHBIM MIOKa3aTeleM

2.3 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB

2.4 IlokazarenbHble ypaBHEHUS M HEPABEHCTBA

2.5 Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA

2.6 CucreMpl TMHENHBIX YpaBHEHUH. PellleHne NpuKiIaHbIX 33134 C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHEHUN

2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPaBHEHUI U HEPABEHCTB

58 [IpumeHeHMe ypaBHEHHI, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTeMaTHYECKUX 3ajay W 3aJad U3 pa3iIMyHbIX 00JIacTel HayKH U
' peaNbHOM KU3HU
3 OyHKIMH U TpaduKh




Oynkius. [Tepuognueckue GyHkiuu. [IpoMexxyTKku MOHOTOHHOCTH (pyHKIMH. MakCUMyMbl 1 MUHUMYMBI (yHKIIMH. Hanbomnsiiee

31 Y HauMeHbIIee 3HaueHHe (PYHKIUU Ha TPOMEKYTKE

3.2 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA B rpaduKH

3.3 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH

3.4 Hcnonb3oBanue rpadukoB GyHKUMN A7 pelieH s ypaBHEHUH 1 JIMHEMHBIX CHCTEM

35 Hcnonp3oBanue rpadukoB GYHKIUI AJIs UCCIEIOBAaHUS MPOLIECCOB M 3aBUCUMOCTEH, KOTOPbIE BOSHUKAIOT MIPU PEILICHUH 3314 U3
' APYTrUX y4yeOHBIX MPEAMETOB U PEANbHOM KU3HU
4 Hauana maTremMaTiaeckoro aHaimsa

4.1 HenpepsiBHble pyHKIIMU. METOA HHTEPBAIOB JJIs pEIIEHUs] HEPABEHCTB

4.2 [TpousBonnas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKUNA CMBICI TPOU3BOTHOM

4.3 ITpou3zBosHbIe An1eMeHTapHbIX QyHKIUNA. DOpMYIIbl HAXOXKACHUS IPOU3BOAHON CYMMBI, IPOU3BEICHUS U YACTHOTO (PYHKIIUIT

44 [IpumeHeHre NPOW3BOAHON K HCCIEAOBAaHUIO (YHKIMH HAa MOHOTOHHOCTh M JKCTpeMyMbl. HaxoxaeHue HamOoOIbIIEro u
' HAaMMEHBIIETO 3HaYCHUs (YHKIIUU Ha OTPE3KE

45 [IpuMeHeHre TPOM3BOTHON ISl HAXOXKJICHHMS HAWJIYYIIEro pelleHus B MPHUKJIAIAHBIX 3a7ayax, JUIs ONpENeleHUuss CKOPOCTH
' nporiecca, 3aIaHHOTO GOPMYIIOH Ui rpadhuKkomM

4.6 IlepBooOpaznast. Tabnuia nepBooOpa3HbIX

4.7 Wuterpan, ero reomerpuueckuii 1 puznueckuii cMmbici. Berancienue unrerpana o ¢popmysne Hetotrona — JleiiOuuia

INPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBHOMN MPOI'PAMMBI CPEJTHET'O OBIIEI'O OBPA3OBAHMUS

Kon

NpoBepPsieMoOro
TpeOoBaHMS

IIpoBepsiemble TpeOOBaHUSI K NMPEIMETHBIM Pe3yJIbTaTaM OCBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl
cpeaHero oouero o6pazoBaHus




Bnagenue mertomammu JoKa3aTeNbCTB, AJITOPUTMAMH peEIIEHUs 3a7ad; yMeHue (GopMyaupoBaTh U OIEPUPOBATH
MOHATUSIMU: OIIPENEICHUE, aKCuoMa, TEOpEMa, CIIEICTBUE, CBOWCTBO, NPU3HAK, J10KA3aTEIbCTBO, PABHOCUIIbHBIC
(GbOopMyIMPOBKY; MPUMEHITh UX; YMeHUE (HOpMYIHpOBaTh 0OpaTHOE W MPOTHUBOIOJIOKHOE YTBEPXKIEHUE, TPUBOIUTD
IpUMEpPbl ¥ KOHTPIPUMEPHI, HCIOJIb30BaTh METOJ MaTeMAaTUYECKOM HWHAYKLUHU; IPOBOJIUTH [OKAa3aTEIbHbIE
paccyXJeHusl MpU PEIIeHUH 3a/lady, OLEHUBATh JIOTHUYECKYIO MPaBUILHOCTh PACCYKIECHUN; YMEHHE OIEepHUpOBaTh
MOHATUSIMH: MHOKECTBO, IIOJMHOXKECTBO, OIEpallUd HaJl MHOXECTBAMM;, YMEHHE MHCIIOJIb30BaTh TEOPETUKO-
MHOKECTBEHHBIM ammapar JJIsl OMHCAHUS PEabHBIX MPOLIECCOB U SIBJICHUW M MPH PELICHUU 3a/lad, B TOM YHUCIE U3
IpYyruX YYeOHBIX IMPEIMETOB; YMEHHE ONEepPHpPOBATh MOHATHAMHU: Tpad, CBI3HBIA rpad, AepeBo, IUKI, rpad Ha
IJIOCKOCTH; YMEHHE 3a/1aBaTh M OIUCHIBATh Trpadbl pa3IUYHBIMU CIHOCOOAMHU; HMCIONB30BaTh Tpadbl MPU PEIICHUU

3aga4

YMeHHe onepupoBaTh MOHATHAMH: HATYPAIBHOE YHCIO, LEJI0€ 4YMCIIO, CTENEHb C LEIbIM II0Ka3aTeleM, KOPEHb
HaTypaJbHOH CTENEHH, CTENCHb C PAl[MOHAIIbHBIM [TOKa3aTeNleM, CTEIeHb C JICHCTBUTENBbHBIM IT0Ka3aTeleM, Jlorapupm
4HuClla, CHHYC, KOCHHYC M TaHI€HC IIPOM3BOJIBHOIO 4YHMCJIA, OCTAaTOK II0 MOXYJI0, pPALMOHAIBHOE YHCIO,
UPPALMOHATILHOE YHWCJIO, MHOYKECTBAa HATYpaJIbHbIX, LEJNbIX, PAlUOHAIbHBIX, JECHCTBUTENBHBIX UHUCEN; YMEHHUE
UCMOJb30BaTh MPU3HAKU AETMMOCTH, HAaUMEHBIIMNA OOIIMN JAeiauTeNb M HauMeHbllee oOIlee KpaTHOE, alfOPUTM
EBkinpa npu pemeHUM 3aAady; 3HAKOMCTBO C Pa3IMYHBIMU TO3UIIMOHHBIMM CHCTEMaMHU CUHCJIEHMS; yMEHUE
BBINOJIHATH BBIYMCICHUE 3HAUYEHUI U IpeoOpa30BaHUs BBIPAXEHUN CO CTENEHSAMH U Jorapudmamu, npeodpazoBaHUs
JIpOOHO-pallMOHANIbHBIX BBIPAKEHUN; YMEHHME ONEpUPOBATh MOHSTHUAMU: MOCIEAOBATEIbHOCTh, apupMeTHdecKas
mporpeccusi, reoMeTpuyeckas mporpeccus, 6eCKOHEeUHO yObIBaroIiasi reoMeTpuyecKasi Mporpeccus; yMeHue 3aaBaTh
MOCJIEZIOBATEIBHOCTH, B TOM YHCJIE C IOMOLIBIO PEKYPPEHTHBIX (OpMYIN; yMEHHE ONEepUpOBaTh IOHATHSIMHU:
KOMILIEKCHOE YHCII0, CONPSKEHHBIE KOMITJICKCHBIE YHMCIa, MOJIYJb U aprTyMEHT KOMIUJIEKCHOTO 4yucia, popMa 3anucu
KOMIUIEKCHBIX ~ 4Yuced  (FeoMeTpuueckas, TpPUTOHOMETpUuYeckas U airedpanyeckas); yMeTb IPOU3BOJUTH

apI/I(bMeTI/ILIeCKI/IG JIEUCTBHUS C KOMILJIEKCHBIMHU YucjliaMu; NpUBOAUTL IMPUMEPHLI UCIIOJIb30BAHUA KOMIUICKCHBIX YUCCII;




OIIepUPOBATH MOHATUAMU: MaTpula 2x2 u 3X3, onpeaeauTellb MaTPULIbI, FEOMETPUYECKUI CMBICI ONPEAeTUTENs

Vmenue OICpupoOBaATH IIOHATHUAMMN: parOHAJIbHBIC, nppanrOHAJIbHBIC, IIOKa3aTCJIbHBIC, CTCIICHHBIC,
JIOFapI/I(I)MI/I‘-IeCKI/Ie, TPUTOHOMCTPHUYCCKUC YPABHCHUSA U HCPABCHCTBA, UX CUCTCMbI; YMCHUC OIICPUPOBATH IMOHATHAMMU:
TOXACCTBO, TOXKACCTBEHHOC Hp606p330BaHI/Ie, YpaBHCHHUE, HEPABCHCTBO, CHUCTEMA ypaBHeHPIfI U HCPABCHCTB,
PaBHOCUJIIBHOCTDH ypaBHeHI/IfI, HCPABCHCTB U CUCTCM,; YMCHUC PCIIATh YPABHCHUSA, HCPABCHCTBA U CUCTCMbI C ITIOMOIIBIO
Pa3JIMIHBIX HpI/IéMOB; peuiatb YpaBHCHUA, HCPABCHCTBA W CHUCTCMblI C IIapaMETpOM; IPHMCHATH YPAaBHCHUA,
HCPAaBCHCTBA, UX CUCTEMBI IAJId PCIICHHUA MAaTCMAaTHUYCCKUX 3a4a4 U 3aaa4 U3 pa3IndHbIX oOiacreit HAayKH U peanbﬁoﬁ

KHU3HHU

YMeHune omnepupoBaTh MOHATHAMH: (QYHKUIUS, YETHOCTh (DYHKIMH, MEPHOAMYHOCTh (YHKIMH, OTPAHUYCHHOCTD
(GyHKLIMH, MOHOTOHHOCTh (YHKLIHH, SKCTpeMyM (YHKIUHM, HauOojblllee M HaUMEHblIee 3HauyeHUs (YHKLUUU Ha
MIPOMEXYTKE, HeNpepbhiBHAS (YHKIHS, aCUMIITOTHI Tpaduka (QyHKIUH, TepBas M BTOpas MPOU3BOAHAS (DYHKIHH,
reOMETPHUECKUI M (PU3MUECKUI CMBICT MPOU3BOJHOMN, MepBOOOpa3Hasi, ONpeAeNEéHHbII UHTErpall; yMEHUE HaXOIUTh
aCUMMTOTHI rpapuka pyHKIMH; YMEHUE BBIYUCIATH MIPOU3BOJIHBIE CYMMBI, POU3BEACHHS, YaCTHOTO M KOMIIO3UIMH
(GyHKIMH, HAXOJUTh ypaBHEHHE KacaTelbHOU K rpaduky (QyHKIUH; YMEHHE HAaXOAUTh MPOU3BOJHbBIE 3JIE€MEHTAPHBIX
(GyHKIMI; yMEHHE UCIIOIb30BaTh MPOU3BOIHYIO JUISl UCCIIeIOBaHMs (YHKIMHN, HAXOAUTh HAaUOOJIbIINE U HAUMEHbLINE
3Ha4eHUs (QYHKUUH; CTPOUTH TIpaUKM MHOTOWIEHOB C MCIIOJB30BAaHMEM amrapara MaTeMaTHYeCKOro aHalu3a;
MPUMEHSTh NPOU3BOAHYIO [UIsI HAXOXKJICHHUS HAWJIy4lIero peleHUs B MPHUKJIAJHBIX, B TOM YHCIE COLMAJIbHO-
HSKOHOMHYECKUX M (PU3MUYECKUX 3a/lauyax; HaAXOJIUTh IUIOAAN U 00BEMBI (UTYp C MOMOIIBIO MHTErpaa; MpUBOAUTH
MIpUMEpPbl MaTEMaTHUYECKOI0 MOJIETTMPOBAHUS C MTOMOIBIO T pepeHInaIbHBIX YpaBHEHUIN

YMeHue omnepupoBaTh MNOHATUSAMHU: Tpaduk QGyHKIMHM, oOpaTHas QYHKIMS, KOMMIO3MLMS (QYHKUUN, JIMHEWHas
¢byHKIMs, KBagpaTUyHas (YHKLUS, panvoHadbHas (YHKLIMSA, CTENEHHas (YHKIUS, TPUTOHOMETpUYECKHE (YHKIIUH,

oOpaTHbIe TPUTOHOMETpHUecKue (QYHKIMH, [TOKa3aTeNnbHas U Jiorapupmudeckas QyHKINN; YMEHHUE CTPOUTH IpaduKu




M3YYECHHBIX (YHKIUH, BBIIOJIHATH mpeoOpa3oBaHusi rpadukoB (yHKIUN, KCIONB30BaTh TpaduKU A U3yYCHUS
IIPOLIECCOB M 3aBHCUMOCTEH, NP PEIICHUU 3ahady U3 JPYrux ydeOHBIX NPEIMETOB M 3a7ad M3 peaJbHOH >KU3HU,
BbIpaXKaTh (GOpMyJIaMU 3aBUCUMOCTH MEK/y BETUYMHAMMU; UCII0JIb30BATh CBOMCTBA U rpa@uKu GYHKIMN Ui pEIIeHUs
ypaBHEHM, HEPABEHCTB M 3ajJau C MapaMeTpamMH; M300pakaTh Ha KOOPIMHATHOM IUIOCKOCTH MHOKECTBA PEUICHUN

YpaBHEHUIA, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBbIE 33/1a4M Pa3HbIX TUIIOB (B TOM YHCIIE HA MPOLEHTHI, 10JIM U YacTH, Ha JBH)KEHUE, padboTy,
CTOMMOCTh TOBAapOB M YCIYT, HAJIOTH, 33Jadyd W3 OOJACTH YIpaBICHUS JUYHBIMA M CEMEHHBIMH (prHAHCAMN);
COCTaBJIATh BBIPAXKCHUSA, YPABHEHUs, HEPABCHCTBA M UX CHUCTEMBI II0 YCIOBHUIO 3aJayH, HUCCICAOBATH IOIYYCHHOE
pellleHne U OLEHUBATh IPaBIONOA00HOCTh PE3YJIbTAaTOB; YMEHHME MOJIEIMPOBATh PEAJIbHbIE CHUTYallMM Ha SA3bIKE
MAaTE€MaTHUKU; COCTAaBJIATb BBIPAXKCHUS, YPABHCHUSA, HEPABEHCTBA M MX CHCTEMBI II0 YCJIOBMIO 3a/1ayd, UCCIEAOBATh

IIOCTPOEHHBIE MOJIEJIN C HCIOIb30BAaHUEM alllapara airedpbl, HHTEPIPETUPOBAThH OJYyUYEHHBINH Pe3yIbTaT

YMmenue ONCpHUpOBaATh MOHATUAMU: CPEAHEC apI/I(I)MeTI/ILICCKoe, MCHaHa, HauOOJIbIlIee U HaUMEHBIIICE 3HA4YCHUAA,
pasMax, JOUCHICpCHsda, CTAHAAPTHOC OTKIOHCHHUE YHCIIOBOI'O Ha60pa; YMCHHUEC H3BJICKATb, HWHTCPIPETUPOBATH
I/IH(I)OpMaI_II/IIO, IMPEACTAaBJICHHYIO B Ta6J'II/II_IaX, Ha JAuarpammax, Fpa(l)I/IKaX, OTpaXarollyro CBOMCTBA PCaIbHBIX
IIPpOLECCOB U SIBJ'IGHI/II\/'I; MNpEaACTaBIIATD I/IH(l)OpMaHI/IIO C IMMOMOIIBIO Ta6J'II/III " JuarpaMM; HUCCJICI0BATh CTATUCTUYCCKUC
AAaHHBIC, B TOM YHCJIC C NMPUMCHCHUCM Fpa(l)I/I‘-IeCKI/IX MCTOHAOB M 3JICKTPOHHBIX CPCACTB, rpa(bnquKH HUCCICI0BATh

COBMECTHBIE HAOJIOICHHSI C TIOMOIIIBIO JUArPaMM PACCEUBAHUS U JIMHEWHOU perpeccuu

YMeHue onepupoBaTh MOHATHUAMHU: CIyYalHBIM ONBIT U CllydallHOE COOBITHE, BEPOSITHOCTH CIy4allHOTO COOBITHS;
YMEHHUE BBIYHMCISATH BEPOATHOCTH C HCIIOJIB30BAaHHEM TIpadUUecKUX METOJO0B; NMPUMEHATh (OPMYINbI CIOXKEHHS U
YMHOKEHHUSI BEPOSTHOCTEH, (opMynay MOIHOW BeposTHOCTH, ¢GopMyny bepHymin, koMOuWHAaTOpHBIE (aKThl H
(GopMyIIbl; OLIEHUBATh BEPOSTHOCTU PEATbHBIX COOBITUH; yMEHHE ONEpUPOBaTh MOHATHAMHU: ClIydalHas BEJIMYMHA,

pacnpeacii€Huc BepOﬂTHOCTeﬁ, MAaTEMATUUYCCKOC OXHUAAaHHUC, OUCHICPCHA W CTAHAAPTHOC OTKJIIOHCHHUC cnyqaﬁﬁoﬁ




BCJIIMYHHBI, (1)YHKI_II/II/I pacrupeacii€CHusa U MJIOTHOCTH PaBHOMEPHOTI'O, IIOKAa3aTCJIbHOI'O U HOPpMAJIbHOI'O pacnpez[eneHHﬁ;
YMCHHC HCIIOJIb30BATh CBOICTBa HN3YUCHHBIX pacnpeﬂeﬂeHHﬁ IJid pelICHUAd 3a/iady; 3HAKOMCTBO C INOHATUAMM: 3aKOH
OOIBIINX YHUCCJI, MCTOAbI B]':>I6OpOLIHBIX I/ICCJ'IG,Z[OBaHI/II\/'I; YMCHHE NIPHUBOAUTH IIPUMEPHI IIPOABICHHUA 3aKOHA OONBIINX
YHUCCII B IPUPOAHBIX U OGH.ICCTBGHHBIX SABJICHUAX; YMCHUC OIICPUPOBATH NOHATUAMU: COYCTAHUC, IICPECTAHOBKA, YU CJIO
COLIeTaHI/II\/’I, YHCJIO MEPECTAHOBOK; OMHOM HBIOTOHa; YMCHHUE IPUMCHATH KOM6I/IHaTOpHHe (baKTBI " paCCyKACHUA I
pemieHud 3aaa4; OLCHHUBATb BCPOATHOCTH PCAJIbHBIX CO6BITHﬁ; COCTaBJISITb  BCPOATHOCTHYHO MOACIIL U

HHTCPIIPCTHPOBATDH HOHy‘ICHHBIﬁ pe3yiabTar
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YMeHue onepupoBaTh MOHATUAMHU: TOUKA, MIpsAMas, INIOCKOCTb, IPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUMHA YIJIA, INIOCKUN
YroJ, ABYIPaHHbIN yroji, TPEXTPaHHBIA yroj, CKPEUIMBAIOIIUECS MPSAMbIC, MapauIeIbHOCTh U MEPIECHINKYISIPHOCTh
NPSMBIX M IJIOCKOCTEM, Yrojl MEXIy HPSIMBIMH, YrOJI MEXAY MNPSMOM U IUIOCKOCTBIO, YroJl MEXY IJIOCKOCTSIMH,
paccTosHUE OT TOYKM 10 IUIOCKOCTH, PACCTOSIHUE MEXKIY MPSAMBIMH, PACCTOSHHUE MEXKIY IUIOCKOCTSIMH; YMEHHE
UCIIOJIb30BaTh MPHU PEIICHUU 3a/ad W3Yy4eHHble (aKThl U TEOPEeMbl IUIAHUMETPHUM;, YMEHHUE OICHHBATh pPa3Mepbl
00BEKTOB OKPYXAIOIIET0 MUPA; CTPOUTHh MATEMATHIECKHUE MOJIETH C TTIOMOIIbI0 TEOMETPUUECKUX MOHATUM U BETUYHH,

peliaTh CBA3AHHBLIC C HUMHW NNPAKTHYCCKUEC 3aJa4n

YMeHue onepupoBaTh NOHITUSIMU: IUIOMIAAL (GUTYPBI, 00BEM (UTYpBl, MHOTOTPAaHHUK, IPABUJIbHBIM MHOTOIPaHHUK,
CeueHHe MHOTOTpaHHMKA, KyO, MapajuieNenune]], npu3Ma, nupaMuaa, Gurypa u MmoBepXHOCTb BpalleHUs, LUIUHIP,
KOHYcC, 1ap, cdepa, mioumanb chepsl, MIOL@aaAb MOBEPXHOCTH MUPAMU/bI, PU3MbI, KOHYCa, IMJIUHIpPA, 00BEM KyOa,
IPSMOYTOJIBHOTO Napaulelenuena, MUpaMubl, NPU3Mbl, LMIMHApPA, KOHYyCa, LIapa, pa3BEPTKAa IOBEPXHOCTH,
CeueHus: KOHyca M LIMJIUHApA, NapaiieIbHble OCH WM OCHOBAaHUIO, CEYEHHE IIapa, INIOCKOCTh, Kacaromascsi cdepsl,
HWINHAPA, KOHYCa; YMEHHE CTPOUTh CEUeHUEe MHOTOTPaHHUKA, H300pakaTh MHOT'OIPAaHHUKH, (PUTYPHI U MOBEPXHOCTU
BpalleHUsI, UX CEYEHUsd, B TOM YHCIE C IOMOIIBIO DJIEKTPOHHBIX CPEICTB; YMEHHME IPUMEHSTh CBOMCTBA

reOMEeTPHUECKUX (PUTYp, CAMOCTOATENBHO (POPMYIHUPOBATH ONPEACTICHUS U3Y4aeMbIX (PUTyp, BBIIIBUraTh TMIIOTE3BI O
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CBOMCTBaX M IIpU3HAKaX TI'COMECTPHUIYCCKUX q)Hpr, 00OCHOBBIBATh HJIU OIIpOBEprarb HX; YMCHHUEC IIPOBOAUTH

KJaccupUKanuio GpUryp mo pa3IMuHbIM MIPU3HAKAM, BBIIIOIHITH HEOOXOIUMBIC JTOTIOTHUTEIBHBIC TOCTPOCHUS

YMeHue onepupoBarh NOHATUAMU: JBUKEHUE B IPOCTPAHCTBE, I1APAUICIbHBINA IEPEHOC, CHMMETPHSI Ha IUIOCKOCTHU U B
MIPOCTPAHCTBE, IOBOPOT, MpeodpazoBaHue MOA00US, MOJOOHBIE (DUTYPBI; YMEHHE PAcO3HABATh paBHbIE U MOJIOOHbBIE
(Gurypsl, B TOM 4HcCie B IPUPOJE, UICKYCCTBE, apPXUTEKTYPE; UCIOIH30BATH TEOMETPHUECKUE OTHOIICHUS IPU PELICHUN
3a/la4y; HaXOAUTh T€OMETPUYECKUE BEIMYMHBI (IJMHA, Yroj, IUIOMaas, OOBEM) MpU pEeHIeHHH 3aJad U3 APYTUX
Y4eOHBIX MPEIMETOB M M3 PEaTbHON KU3HU; YMEHUE BBIYUCISATH TEOMETPHUUECKUE BEIMYMHBI (JTTMHA, YTOJl, TUIOIMAb,
00BEM, TJIOMIAIb MOBEPXHOCTH), UCIONB3YS M3yUeHHBbIE (HOPMYJBI M METOJbI, B TOM YHMCIE: IUIOMIAJb MOBEPXHOCTH
TUPaMHIB, TPU3MBI, KOHYCA, IMITMHIIPA, TUIOIAAb cepsl; 00bEM Kyba, MpSMOYTOJIBHOTO Mapalieenue i, THpaMuIbl,

IpU3MbI, HWIWHAPA, KOHYCA, IIapa; YMCHUEC HAXOAUTb OTHOILICHUEC 00BEMOB HOI[O6HBIX (1)I/Il“yp
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YMeHue onepupoBarh MOHATHUSAMHU: HPSAMOYroJbHAs CHUCTEMa KOOpAMHAT, BEKTOpP, KOOPAMHATHI TOYKH, KOOPAUHATHI
BEKTOpa, CyMMa BEKTOPOB, NpPOM3BEIECHHE BEKTOpa Ha 4YHCIO, pPAa3JIOKEHHE BEKTOpa Mo 0a3ucy, CKalspHOe
MIPOM3BE/ICHNE, BEKTOPHOE IIPOU3BEJIEHUE, YIroJd MEXKIy BEKTOpaMHU; YMEHHME HCIIOJIb30BATh BEKTOPHBIH H

KOOpI[PIHElTHBII’I METOL JIA pCHICHUA TCOMETPHUYICCKUX 3alad U 3aa9 APYTUX y‘le6HLIX npeamMEeTOB
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YMmenue BBI6I/IpaTL HO,Z[XOI[SIH_[I/II\/’I MCTO I PCIICHUA 3ada4i; INOHMMAHUC 3HAYMMOCTU MATEMATUKHU B HU3YUYCHUU
IMPpUPOAHBIX U 06HIGCTB€HHI)IX mponeccoB 1 ﬂBHeHHﬁ; YMCHHE paCliO3HABATH MPOABJICHUC 3aKOHOB MATCMATHKHU B
HCKYCCTBC, YMCHUC MNPUBOAUTL HNPUMEPbI MATCMATUYCCKUX OTKpLITPII’I pOCCHfICKOfI u MI/IpOBOI>'I MaTeMaTH4eCKOMH

HayKu




IHHEPEYEHD 3JIEMEHTOB COIAEPKXAHUWS, IIPOBEPAEMBIX HA EI'D 110 MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 Uwucna v BBIYUCICHUS
1.1 Hatypanbnblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel
1.2 Parmonanbueie uncina. OOBIKHOBEHHBIE M IECITUYHBIE JPOOU, IPOLIEHTHI, OECKOHEYHBIE MIEPUOTNIECKHE TPOOH
1.3 Apudmernaeckuii KOpeHb HATYpaIbHOU cTeneHu. JelcTBrs ¢ apu(METHISCKUMI KOPHSIMHU HATYPaIbHON CTENIECHH
1.4 Creniens ¢ 1enbM nokasareneM. CTeneHb ¢ palroOHANbHBIM IToKa3areneM. CBOHCTBA CTENEHU
1.5 CuHyc, KOCHHYC U TaHT'€HC YHCIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHI€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapugm uucna. JlecSTHYHBIC U HATYpAJIbHBIC JTOTapH(YMBI
17 JlelicTBuTenbHble yncia. ApudmeTHyeckue omnepanuu ¢ JAeHCTBUTEIbHBIMM uHciaaMmH. [IpuOiamkEHHbIE BBIYMCIEHUS, NpaBHIIa
' OKpYTJIEHUS, IPUKHUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHHUH
1.8 IIpeoOpa3oBanue BoIpaXKeHUH
1.9 KommiekcHbie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA
2.1 Llenbie 1 qPOOHO-pAIHOHANIBHBIE YPABHEHHS
2.2 WppatnmonanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHeHHs
2.4 [TokazarenbHble U IoTapuPMUUECKIE YPaBHEHUS

2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA




2.6

HppaunoHanbHble HEPABEHCTBA

2.7 [TokazaTenbHbIC U JOrapu(MHUUECKIE HEPABCHCTBA

2.8 TpuroHomeTpruyYecKue HEPABEHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB

2.10 VYpaBHEeHHUsI, HEPABEHCTBA U CUCTEMBI C TApaMeTpaMu

2.11 Martpuiia cUCTeMbI JIMHEHHBIX ypaBHEHUH. OnpeaenuTeNb MaTPUILIbI
3 OyHKIMY U TpaQuKH

31 Oyukums, crnocodsl 3amanHus ¢yHkuuu. ['paduk (ynkuumu. BzaumuHo obpathbie (ynkuuu. YETHble M HEu€THBIE (GYHKIUH.
' [lepnonnueckne GyHKIUU

3.9 OO6nacte ompenerneHuss U MHOXKECTBO 3HadeHWH QyHkuuu. Hymn ¢ynxmum. IIpomexyTkn 3HAKOMOCTOSHCTBA. lIpoMexyTku
' MOHOTOHHOCTH (pyHKIIMH. MakcuMyMbl 1 MUHUMYMBI GyHKIMU. Hanbonpiee n HanMeHblee 3HaueHne (yHKIIMKA Ha TPOMEXKYTKE

3.3 Crenennas GyHKIUS ¢ HATYpaJIbHBIM U IEJIBIM TTOKa3aTeneM. E€ cBolicTBa u rpadguk. CBoiicTBa U rpaduk KOpHS N-OM CTENeHU

3.4 Tpuronomerpruyeckue GyHKIHMH, UX CBOWCTBA U rpapuKu

3.5 [Moka3zarensHas u jorapudmudeckast QyHKIMH, UX CBOMCTBA U IpaduKH

3.6 Touku pazpeiBa. AcuMmnToTsl rpadukoB GyHKIMNA. CBOICTBA PYHKIIMIA, HEMPEPBIBHBIX HAa OTPE3KE

3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUS TIOCIIEOBATEILHOCTEH

3.8 Apudmerndeckas U reoMmeTpudeckas nporpeccuu. @opmysa CI0XXHbBIX TPOLIEHTOB
4 Havana maTematuyeckoro ananusa

4.1 [TpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 2IeMEHTAPHBIX (YHKIUN

42 [IpuMeHeHHe NPOU3BOJHOM K HCCIEIOBaHMIO (YHKIMH Ha MOHOTOHHOCTh M JKCTpeMyMbl. HaxoskiaeHue HamOONbLIero u

HaAMMCHBIICTIO 3HAYCHU ST q)yHKIII/II/I Ha OTPE3KE




4.3

[lepBooOpasnas. Muarerpain

5 MHoXecTBa 1 JIOTHKa
5.1 MHoOkecTBO, onepaiuy HaJ MHOXKecTBaMu. [{narpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHcTHKA
6.1 OmnucarenbHasi CTAaTUCTHKA
6.2 BeposiTHOCTB
6.3 KombOunaropuka
7 CeomeTpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMbIe ¥ TJIOCKOCTH B MMPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEPXHOCTH BpalllCHUS
7.5 KoopauHaTsl ¥ BEKTOPEI
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