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MNOACHUTEJIBHASA 3AIINCKA

Y4aeOHsplii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OTHUM W3 HamboJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero oOpa3oBaHWs,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
U3YYEHUS! BCEX €CTECTBEHHO-HAy4HBIX KYpCOB, a C JPYroil CTOPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBILIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
JUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBJIa/IeBalOT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHON HayKu, KoTopas (OpMyJIUpyeT CBOU
JOCTHKEHUSI B MaTEMaTHYECKOM opMme.

Y4eOHblii Kypc anreOpbl U Hayal MaTeMaTHYECKOTO aHajdn3a 3aKJIaJbIBacT
OCHOBY [l YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKH, XUMHUH, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHJICHIIMIA Pa3BUTHUSI SKOHOMUKH U OOIIECTBEHHOMN KU3HU,
MO3BOJISIET OPHEHTUPOBATHCS B COBPEMEHHBIX HUMPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMH aireOpbl M MaTeMaTHYEeCKOTOo aHaju3a pa3BHBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JOKa3bIBAThb
YTBEPKIACHUS C MOMOUIBI0O MHAYKIIMU U PACCYKIaTh NEAYKTUBHO, HUCIOJIb30BaTh
0000IlIEHHEe W KOHKPETH3allhl0, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHPYET
KpPEaTUBHOE U KPUTUUECKOE MBIILIICHHE.

B xone u3ydyenusi yuebHOro Kypca «Anrebpa v Havajla MaTeMaTHYECKOTO
aHann3a» OOyYarolIuecsl MOJTy4YaloT HOBBIA OMBIT PEIICHUs] MPUKIAJAHBIX 3aj1ad,
CaMOCTOSITEJILHOTO TMOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEd peajbHbIX CUTYAIluH,
UHTEPHpPETallMd  TOJIYYEHHBIX  pElIeHW#, 3HaKOMATCS ¢  MOpUMepaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIJIAIOIINMUCSA MAaTEMATUYECKUMU OTKPBITUSIMHU U UX aBTOPAMM.

VYuebHblli Kypc 00JaZaeT 3HAYUTENBHBIM BOCIHUTATEIBLHBIM TOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbId MaTepuall, CHOCOOCTBYIOUIUI
(GOpMHPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 crneuuduky ydeOHOM
JEATEIIbHOCTH, TpeOyroued MNpOoAOKUTEIbHON KOHIICHTpAllMd BHUMAaHUS,
CaMOCTOATEJIBHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIH
pe3ynbTar.

B ocHoBe MeTomuku oOOydeHHs] anredpe M HadajlaM MaTeMaTHYeCKOTo
aHaJIM3a JIeKUT AeATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType yuebHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIM3a» BBIIEJIEHBI CIEAYIOLIUE COAECPKATENBHO-METOAUYECKUE TUHUM: «YHucna
U BhIUKCIEHUD», « DyHKIIMU U Tpadukny, «YpaBHEHUS U HepaBeHCTBa», «Hauaa
MaTE€MaTUYeCKOro aHanu3a», «MHoXecTBa U JioTMKay. Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHMHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOyd4eHHs Ha YpPOBHE CpeIHEro oOImero oO0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
Jpyr Ipyra U MOCTETIEHHO HACHIIIAICh HOBBIMH T€MaMU U pasjnenaMu. J[aHHBIHI
yueOHBIA KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEeMAaTHUECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaJeBalOT Bc€ Oosee
IMIMPOKUM MATEMAaTHYCCKUM aIlapaToM, Y HUX MOCJIeI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pEaTbHOM
CUTYyaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU U3YYCHHH y4eOHOTO Kypca, s
peIIeHUsI CaMOCTOSITETFHO CHOPMYIUPOBAHHON MaTeMaTHYECKON 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanus. Ha ypoBHe cpeaHero o0ero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeiusieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMYHBIX
dopM 3amucu 4yMcia, YMEHUE JeNaThb NPUKUJIKY, BBIIOJHATH MNPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIE BBIpaXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBAa HATypaibHBIX, IIEIbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puYecKue 3aJaud U ONepaluu: JeJeHHE Haleno,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECCKHUE ONEpalny, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHUIO Kpyra HCHOJIB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTHKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue M
KOHKPETH3AIHSI.

JIuaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IIporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbraTte OoOydaromuecss OBIAJAEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHHS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
colepKaimx mnapamerpel. [lodydeHHble yMEHMsI HIMPOKO HCHOJIb3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUH C TIOMOIIBIO MPOU3BOJHOM, TPU PEIICHUH TPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAaUMEHBIINX 3HAYeHUH (PyHKUIUH.
Jlannast copep:karenbHas IMHUS BKIIIOYAaeT B ce0s Takke (OpMUPOBAHUE YMEHUM
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHUs  PALMOHAIBHBIX,
UpPPALMOHAJIbHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUM, a TakKe BBIPAXKECHUH,
COJEpJKaIlMX CTENEHU U JiorapupMmbl. bnaronaps H3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxaeHuid, paboOTl €  CHMBOJBHBIMH  (QopMamMu,  MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEM B BHJI€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT 3(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMUecKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIPHOCTh U3YUEHU MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpaMKOB, UCIOJIb30BAaHUE (PYHKUMU 7S pelIeHus 3a1ad 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 (OPMUPOBAHUIO YMEHHUS BBIpaKaTh (hOpMyJaMu 3aBHCUMOCTH MEXKIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Tol cofepKaTelIbHOM JTMHUM HAIleJIeH Ha Pa3BUTUE YMEHUI
Y HABBIKOB, ITO3BOJSIOIIMX BBIPAXKaTh 3aBUCHMOCTH MEXIy BEJIMYMHAMU B
paznu4Hoil dopme: aHaTUTHYECKOU, Tpaduueckor u cioBecHO. Ero m3yuenwue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyecKoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPHUTh KPYyTI KaK MAaT€MaTHYECKHMX, TaK W MPUKJIAJHBIX 3a/ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLUMHA, ONpEeAeNsiTh HX HauOONbIIME W HAUMEHbIIUE
3HAUEHHUA, BBIYUCIATH MO (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl IpoueccoB. JlaHHasg coaepkareinbHas JMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUS MAaTeMaTHYECKUX MOJENIEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTpakTHOTO, (OPMAbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUW pPAClO3HABAaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaroluecs: y3HaT O



BBIIAIOIIMXCS pe3yNbTaTaX, IMOJMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HAyKH, 1 00 UX aBTOpPaX.

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsl DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEMATUKU
U Tpe[iaraloT Hambosiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONINN BCE pa3/eibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHMU CBS3BIBAIOT pa3Hble MaTeMaTHUYECKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aloleMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKHU U MCIOJIb30BATh €r0 JJisi BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPU3HAKOM MAaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYIO €U CTPOrOCTh OOOCHOBAaHMM U CIEIOBAHHUE OIPEACIEHHBIM
OpaBWjaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTHYECKON JIOTMKM CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBILUICHHUS
00y4arouMXxcs, MO3BOJISIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hadajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAaHUS, KOTOPHIE IPU3BaHbI
cocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEIEH peaJbHbIX
CUTyalluii, WCCIENOBaHUS O3TUX MOJENEH C MOMOIIbIO ammapata anreOpbl |
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAllMd MOJyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHus BIUIETEHBI B KaX/IbIM U3 pa3/ieoB IPOrpaMMbl, IOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIaIHbIX 3axad. llpu
pEIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydaroluecs  pa3BUBAIOT
HAOI0JaTeIbHOCTh, yYMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
WCIIOJB30BaTh  AHAJIOTHIO, 0000IaTh U KOHKPETU3UPOBATH  MPOOJIEMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHM3yeTcs B Ipolecce U3yUeHHs BCceX TeM y4eOHOro Kypca «AnreOpa 1 Havyaa
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHue yuyeOHOro kypca «AnreOpa M Hayaja MaTeMaTHYE€CKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 knmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BIYMCICHUSA

Pannonanbapie unciaa. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apodu. [lpumeHenue apoOedt U MPOLEHTOB IS
peleHns NPUKIaaHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PEANIbHOM KU3HH.

JlelicTBuTenpHble 4ucha. PanuoHalnbHBIE W UPpPALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanMy ¢ JICUCTBUTENIBHBIMU  4YHUCIaMU.  Moayib
JEUCTBUTENLHOTO YHUCNa U ero cBoicTBa. [IpubnmkEHHbIE BHIYMCIICHHUS, TIPABUIIA
OKpPYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUM.

Crenenp ¢ uensiM mnokaszarenemM. buHoMm Hperotona. Hcenmonbe3oBaHue
NOAXOASIIEH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEN JJIS1 PELICHUS TPAKTUYECKHUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJIbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

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

CHHYC, KOCHHYC, TaHT'€HC, KOTAaHI'€HC YHUCJIOBOIO apryMeHTa. ApPKCUHYC,
aAPKKOCUHYC M ApKTAaHI'E€HC YUCIOBOTO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIE YpaBHEHHUSI M ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pelIeHrne HepaBeHCTBA.

OCHOBHBIE METObI PEIICHUS LIETbIX U APOOHO-PALIMOHATIBHBIX YPAaBHEHUN U
HEPABEHCTB. MHOrOWIEHbl OT OJHOW IepeMEHHOW. JleneHue MHOrowieHa Ha
MHOIOWIeH ¢ ocratkoM. Teopema be3y. MHorowiensl ¢  UEJIbBIMU
kodpdunmnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YMCIOBBIX BBIPAKEHUM, COIEPKAIINX CTEIIEHN U KOPHH.

HppanmonanpHbie YPaBHEHHS. OcHOBHBIE METO/IbI pelieHus
HMppalMOHAIBHBIX YPABHEHUMH.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[TpeoOpazoBaHre BhIpaXEHHH, CONEPIKALINX JOTapru(pMBI.

Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METO/IbI pereHus
Jorapu(pMUYECKUX ypaBHEHUH.

OcHoOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUH. PelieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHUIl. OnpenenuTenb MaTpullbl 2X2, €ro TreoMETPUYECKUN CMBICI W
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENS ISl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpUKIAgHBIX 3a4a4 C I[OMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue MOCTPOEHHOM MOAENU C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

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

DOyHKIUHN U TPAPUKH

Oynkuus, crnocoOsl 3amanus GyHKIUH. B3aumHO o00paTHbBIe (QYHKIHH.
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 MOHOTOHHOCTH (PYHKUMU. MaKCUMyMbl U MUHHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast GpyHKIMS ¢ HATypaJIbHBIM U 1I€JIBIM NOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

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

TpuroHomeTpuyeckass OKPYKHOCTb, OIPEAEICHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHUCIOBOTO apryMeHTa.

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

Havana maTemMaTH4ecKoOro aHajimsa

ITocaenoBaTelbHOCTH, CHOCOOBI 3aaHUsl IOCNIEAOBaTEeNbHOCTEH. MeTon
MaTeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHST BO3HUKHOBEHHSI MAaTEMATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuiecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccus. Cymma 0€CKOHEYHO YOBIBAIOIIEH IeOMETPpUUYECKON
MPOrpeccrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncino e. @opmyia ClI0KHBIX
NpoLeHTOB. Mcnonb30BaHWE MPOTPeccUMU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



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

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIECKui U
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHHUE KacaTeNbHOU K rpa@uKy (QyHKIHH.

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

MHokecTBa M JIOTHKA

MHOX€eCTBO, ONEepanMy HaJ MHOXECTBAMHU W KX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PEIICHUU 331ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KVIACC

Yucia 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenmurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBkinuaa s peneHus
3a/1ay B LEJbIX YHCIIAX.

KomnnekcHble uymcna. AnredOpandeckass U TPUTOHOMETpHUYECKas (OpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PEIICHUs] PU3NUYECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHMs U HEPABEHCTBA

CucreMa M COBOKYIHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKHMX  YpPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PellieHne TpUuroHoMEeTpuYeCcKux HEpPaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpaALMOHATIbHBIX, IOKA3aTEeIbHBIX U JIOTapU(PMHUUECKUX YPaBHEHUIA.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3a/Jad U3 pa3Iu4HbIX oOJacTeld HayKd M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHkIUA. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPUKH.

['padrueckne MeTonpl pelieHUs ypaBHEHM W HepaBeHCTB. I 'paduueckue
METOJbI PEIICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMPH PEUICHUM 3aad W3 JPYTUX YYEOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauana MaTeMaTH4eCcKOro aHajamn3a

[TpumeHeHre MpOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH HAa MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxaenue  HauOoNbIIEro W HAaMMEHBUIETO0  3HAYEHUU
HEIMPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEeUIeHUs B
IPUKIAJAHBIX 3ajadax, JUIsl OINPENEICHHMs CKOPOCTH U YCKOPEHMs Ipolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurerpain. I'eomerpruueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uarerpaia mno ¢popmyne Hetorona-JleitOuua.

[Ipumenenue wHTErpajga I HAXOXKIACHUS ITUIOMIAJACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKHUX TEIL.

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



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMN 00yUJaOIMIEeTrocs Kak aKTUBHOTO H
OTBETCTBEHHOTO  WIEHAa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEeMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COIMAIBHBIMU HWHCTUTYTaMHU B COOTBETCTBHUM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMAaTHYECKOW IIKOJIBI,
WCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJIOrusaX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEN pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, dTUYECKOTO IMOBEJACHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNW HAyKh U JEATEJIbHOCThIO YYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJa4, PEHICHUH, pacCyXIeHHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTUUYECKHWE 3HAHUS B
MHTEpecax 3I0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTUBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) Tpy10BOT0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAaHHME IIEHHOCTH TPYAOJIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHABHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeann3oBBIBATH COOCTBEHHBIC KU3HEHHBIE IUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH KYJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JlacTu
OKpY’Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEYeCKOW IeATEIbHOCTH, 3TaloB ¢
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE JeliCTBUS

ba3oBble 1ornueckue aeiicTBU:

BBISIBIIAITH M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKH MATEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS TIOHATUN, YCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK Kiaccu(ukaiumu,
OCHOBaHUS /17151 00OOIICHHS U CPAaBHEHHSI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh W  TPEOOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MIPOTHUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHHUIX M YTBEPXKACHHUAX, MpearaTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

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

MIPOBOJIUTH CAMOCTOSITENHHO T0KA3aTEIhCTBA MATEMATHUECKUX YTBEPKIACHUI
(MIpsiIMBIC W OT MPOTUBHOTO), BEICTPAUBAaTh apTyYMEHTAIINIO, IIPUBOIUTE MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOcO0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BAPUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMA ¢ y4ETOM
CaMOCTOSATENLHO BBIJICTIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK HCCIEI0BAaTEIbCKUI HHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00BbEKTAMMU, SBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONIEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BHTHE IMpPOLIECCa, a TAaKKe BbIIBUraTh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBIIATh A€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HUHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIUYHBIX BUIOB U
(dbopM npeacTaBIeHNUS;

CTPYKTYPUpPOBAaTh MH(POpPMALIUIO, MPEACTABIATh €€ B pa3IMyHbIX (Popmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLICHMBATh HaAEKHOCTD uHbOopMauu 1o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHbIE YHHUBEPCAJbHbIE yUeOHbIEe 1eHCTBUS

OOmmenmne:

BOCIIPUHUMATh U (GOPMYJIUPOBATH CYKJACHUSI B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMH OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXXKaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M THCBMEHHBIX TEKCTax, JaBaTh MOSICHEHHWS MO XOJy PEIICHUS 3aJ1ayH,
KOMMEHTHUPOBATh MOJYYCHHBIN pe3yJIbTarT;

B X0Ji€ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYILIECTBY OOCYKIaeMOIl TEMBI,
npoOJjieMbl, pelraeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHbIE Ha TOUCK
pElIeHUs, COIMOCTAaBIIATh CBOM CYXKACHUS C CYXKICHUAMHU APYrMX YYACTHHKOB
nuarnora, oOHapy>KMBaTh Pa3jIM4Me M CXOJICTBO TMO3UIIMMA, B KOPPEKTHOU (opme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKECHUS;

MPEACTABIIATh PE3YIbTATHI PEIICHUS 3aJlau, SKCIIEPUMEHTa, UCCIeOBAHMUSI,
MPOEKTa, CaMOCTOSTEILHO BBHIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3a/ad
MPE3EHTAIlMN U 0OCOOEHHOCTEH ayIuTOPHUH.

PerynsiTuBHBIC YHHBeEpCcaJbHbIe Yy4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 33/1a4, BRIOUPATH CIIOCOO pEIeHUs C
y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpMAaLIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pediieKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pPelIeHHs
MaTeMaTUYECKOW 3a0auH;

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, 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 KMCHOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieb COBMECTHOMU
NESATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCYkaeHHsl, OOMEH MHEHUH,
«MO3TOBbIE€ IITYPMbD» W HWHBIE), BBHINOJHATH CBOIO YacTh pabOTHl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATh
Ka4eCTBO CBOET0 BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy o0yuyenuss B 10 kiacce oOyyaromuics TOJYYUT CIEIYIOLTUE
MpeAMETHbIE PEe3ybTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMmbl Y4eOHOTO
Kypca «Anredpa U Hauaja MaTeMaTHYECKOT0 aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEYHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HUPPAIUOHATLHOE YHCIO0, MHOXKECTBA
pALMOHATIBHBIX U ICMCTBUTEIBHBIX YUCEII, MOJIYJIb JEUCTBUTEIHLHOTO YHUCIIA;

MPUMEHSTh JIpOOM W TPOLIEHTHI ISl PElIeHUs MPUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATIbHOM KU3HU,

MPUMEHSTh MPUOIMKEHHBIC BRIYUCIICHUS, TIPaBUJIa OKPYTIICHUS, IPUKUIKY U
OLICHKY PE3yJIbTaTa BbIYMCIICHUI;



cBOOOZIHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM IIOKa3aTeleM,
UCIOJIb30BaTh MOAXOIALTYI0 (POPMY 3alMCU JEHCTBUTEIHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U MPEACTaBICHUS JAHHbBIX;

CBOOO/IHO OINEPUPOBATh MOHATUEM: apUPMETHUECKUNA KOPEHb HATypajbHOU
CTEIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CcBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC
YHUCJIOBOI'O apTyMEHTA;

OIEpUPOBATh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIEC YPAaBHEHUS M YPABHEHUS-CIIEJCTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

OPUMEHATh Pa3jIUYHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX yPAaBHEHWI, NPHUMEHATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMA KO3(UIMEeHTaMU, KOPHU MHOTOWIEHA, MPUMEHAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CBOOOIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
WCIIOJI30BaTh CBOICTBA ONpeneiauTeNs 2 X 2 Jyuisl BBIYMCICHUS €ro 3HAYeHUs,
OPUMEHATh ONPEAEIUTENIN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJIbHbIE CUTYallu! C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOIINBIO MAaTpPUIl W OIPEACIIHUTEIEH,
MHTEPHPETUPOBATH NOJYYCHHBINA PE3YIIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UJIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIINX CTETIEHU C
palMOHAIBHBIM [TOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAXKECHHI;

cBOOOJHO OMNEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUECKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NIEPEXOJ0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYEcKre GopMyJIIbl JUIsl TPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAXKECHMIA;

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

MOJIEJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDOKEHHSI, YpPaBHEHMs, HEPABEHCTBA II0 YCIOBHIO 3aJadd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajireopsl.

DOyHKUMH U TPapuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMHU: (PYHKIIHS, CIIOCOOBI 3a/1aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKUuH, rpaduk GyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe00pa3oBaHus rpaduKkoB QPyHKIINIA;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACThb ONPEEICHHUS U MHOKECTBO
3HaYeHUHN QPYHKUINHU, HYIH QYHKIMH, TPOMEXKYTKHA 3HAKOTIOCTOSHCTBA;

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

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMU C HATypalbHbIM U LEJIBIM
nokasaresieM, rpauk KOpHsS N-Oi CTENeHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HATypaJbHbIM I10Ka3aTeJEM;

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

CBOOOJHO ONEPUPOBATH MOHATUSAMU: IOKa3aTeNbHas U JorapupmMuyeckas
(GyHKUMH, WX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA ISl PEIICHUS
YPaBHEHHU;

cBOOOZIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNEe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIOB30BaTh Tpaduku (QyHKUIUNA IS  UCCIENOBAHUS MPOLIECCOB U
3aBUCUMOCTEN MpH PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpAXXaTh (HOpMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJTHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKass U TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUSIMHU: OCIEI0BATEIbHOCTD, CIIOCOOBI 3a/1aHNUs
MOCIIEI0BATENbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEOBATEIHLHOCTH,
NOHMMATh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka pyHKINN, aCHMIOTOTHI Tpaduka QpyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAS Ha OTpE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIIUH JJI PEIICHUS 3a]aY;

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

BBIUUCIISTH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO U KOMIIO3HUIIUU
IByX (QYHKIUH, 3HATh MIPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

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

MHokecTBa M JIOTHKA:

CBOOOMIHO  OMEpPHpPOBaTh  MOHATHUSMHU: MHOXKECTBO, ONEpaldyd  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH armapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPH PELICHUHU 33]1a4 U3 IPYTUX y4EeOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBATh TMOHATHUSMU: OIpEAeICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO O0BEKTA, JOKA3aTEIbCTBO, PABHOCUIIHHbBIE
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenuss B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHUYECKOTO aHAIIU3ay:

Yucsia ¥ BBIYMCJICHUSA:

CBOOOZIHO ONEpUPOBaTh MOHATUSIMHU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MUCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK HaTypasbHBIX 4Mcen s pelIeHus 3a1a4, IPUMEHSTh
anroput™ EBKknuza;

cBOOOZHO OMEpUpOBaTh MOHATHEM OCTaTKa IO MOMIYJI0, 3aliChIBaTh
HaTypaJIbHbIE YMCIIa B Pa3JIMUHbIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,

cBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUICEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBIMIOIHATH apu(METHUECKUE OTepalii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MOKa3aTeIbHBIC H
jJorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MEPEXOJIOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXoammble  (HOPMYJIBI TSI PEMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIMHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABECHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, IIOKa3aTeIIbHbIE,
JorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOIYJIU U apaMeTphI;

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

MOJICIUPOBATh peajbHbIE CUTyallMd Ha S3bIKE alreOpbl, COCTaBIAThH
BBIDAKCHUSI, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3aJa4H,
UCCIIEIOBATh TOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allfapara aireopsl,
MHTEPIPETUPOBATH OJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUHA C TOMOIIBIO 3JIEMEHTApPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynxmi;

NPUMEHITh (GYHKIUU JJI1 MOJEIMPOBAHUS W MCCIEAOBAHUSA peaTbHbBIX
ITPOLIECCOB.

Hauasa maTeMaTH4eCKOro aHAJIM3A:

WCITIOJIb30BATh MPOU3BOHYIO VISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHOU Ha
OTpE3KE;

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



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeaAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEePBOOOpAa3HBIC AIIEMEHTApHbIX (YHKUMNA U BBIYUCIATH
uHTerpai no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TMpHUMEpe
coctaBieHus TudpepeHnaIbHBIX ypaBHEHUH;

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



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

HaumenoBaHue pa3jiesioB u
TeM MPOrpaMMbl

KoaudecTBO 9acoB

Bcero

KonTpoJbHbIE
padoThI

dyeKkTpoHHbIe (LM pPOBbLIE)
o0pa3oBaTejbHbIe pecypchl

MHO%€eCTBO JI€HCTBUTEIIHHBIX
ypcesl. MHOrO4JIeHE!.
PaunonanbHble ypaBHEHUS U
HepaBeHCTBA. CHUCTEMBI
JIMHEUHBIX YpaBHEHUN

24

OyHKIUYU U TpadUKy.
CrenenHas GyHKLHUS C LIETBIM
noKa3areneM

12

Apudmerndeckuil KOpeHb n-
oil crenenu. MppanuonanbHble
ypaBHEHUs

15

[Toka3zarenbHas GyHKIHS.
[Toka3zarenbHbIE ypaBHEHUS

10

Jlorapudmuueckas GyHKIHUS.
Jlorapudmuueckue ypaBHeHUS

18




6 Tpuronomerpudeckue 99 1
BBIPOKCHUS 1 YPaBHEHUS

y IlociemoBaTeIbHOCTH U 10 1
MIPOTpeCcCUu

3 HenpepsiBHBIC (hYHKITHH. 20 1
IIpownsBoaHas

9 [ToBTOpenue, 06001ICHNE, 5 5
cUCTEMATH3aLUs 3HAHUH

OBIIEE KOJIMYECTBO HACOB
1 136 10

I10 ITPOT'PAMME




11 KJIACC

Ne
n/
n

HanmenoBanmue pa3jiesioB u
TeM NMPOrpaMmbl

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbIe
padoThI

DJIeKTpOHHbIe (LM (POBHIe)
o0pa3oBaTe/bHbIe pecypChl

HccnenoBanue GyHKINM ¢
MMOMOIIBIO TPOU3BOTHOM

22

[TepBoobOpa3Has u uHTErpal

12

['paduku
TPUTOHOMETPUYECKUX
(GyHKIHIA.
Tpuronomerpuueckue
HEPABEHCTBA

14

HppanvoHanbHEIE,
IIOKa3aTeJbHbIC U
norapuMuIecKue
HEPABEHCTBA

24

KommiekcHrlie uncia

10

HaTypaJ'IBHBIe M LCJIBIC YHCIIa

10

Cucrembl palluOHAJIbHBIX,
HPpAIMOHATEHBIX
MOKa3aTeIbHBIX U
norapu(MHUUECKUX YpaBHEHUN

12




3amaun ¢ mapameTpaMu 16 1
[ToBTOpeHnue, 06001ICHNE, 16 9
crucTemMaTu3auus 3HaHU

OBILEE KOJIMYECTBO YACOB 136 10

I10 ITPOT'PAMME







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acos

Bcero

Jara
U3y4YeHH S

DJIEeKTPOHHbIE
uudposeie
oOpa3oBaTejibHbIE

pecypchl

MHO)K@CTBO, OoIIcpanru Haqa
MHO’KECTBAMHU M UX CBOMCTBA

Juarpammsbl Diinepa-Benna

[IpuMeHeHne TeOpeTUKO-
MHOX>KECTBEHHOTO anmapara JJs
peuieHus 3a1a4y

PanumonannHBIC YKCHA.
OOBLIKHOBEHHEIE U AECATUYHDIE
IpoOH, MIPOLIEHTHI, OECKOHEYHBIE
nepuondeckue Apoou

ParmonansHble yncna.
OOBLIKHOBEHHEIE U AECITUYHEIE
IpoOu, MPOLEHTHI, OECKOHEUHbIE
MepPHOINYECKHE IPooH




[Ipumenenue npobeii n
MMPOLCHTOB JIs pCIHICHUA
MMPUKIAAHBIX 3a1a4

[Ipumenenue npobeii n
MIPOIICHTOB ISl PEIICHHSI
MPUKIIAIHBIX 33124

JlelicTBUTENbHBIC YHCTIA.
PanmonansHbie
HWppalUOHAIIbHBIC YKCIIa

Apudmernaeckue oneparuu ¢
Z[efICTBHTeJIBHbIMI/I qucjiaMu

10

Monaynb IEUCTBUTENBHOTO YUCA
U €T0 CBOMCTBA

11

[Tpubmmx€HHBIC BEIYUCIICHUS,
MpaBuiia OKPYTJIEHUS, TPUKHUIKA
U OLICHKA pe3ybTaTa
BEIUHMCIICHUH

12

OCHOBHBIE METO/IbI pEUICHUS
LETBIX U APOOHO-pAITMOHATBHBIX
YpaBHEHU U HEPABEHCTB




13

OCHOBHBIE METO/IbI pELICHUS
LENBIX U JPOOHO-PAIMOHATEHBIX
YpPaBHEHUI U HEPABEHCTB

14

OCHOBHBIE METO/IbI pELICHUS
LENBIX U JPOOHO-PAIMOHATBHBIX
YpPaBHEHUI U HEPABEHCTB

15

MHorousneHs! 0T OJAHOMI
nepeMeHHoi. [lenenue
MHOTO4JIEHa Ha MHOTOYJIEH C
octaTtkoM. Teopema besy

16

MHOrouseHb! C HeTbIMHA
koapdunuentamu. Teopema
Buera

17

Pemrenue cucreM THHENHBIX
ypaBHEHUH

18

Pemenue cucreM TUHENHBIX
YpaBHEHUU

19

Matpuiia cucTembl JIMHEHHBIX
ypaBHeHui. Onpenennurens
MaTpHILbI 2X2, €To
TrE€OMETPUUYECKUI CMBICT U
CBOMCTBA; BHIYMCIIEHUE €TO
3HAYEHUs




20

Onpenenurens MaTpuLpl 2X2,
€ro reOMETPUYECKUIA CMBICI U
CBOICTBA; BRIYUCIICHHUE €T0
3HA4YCHMUS

21

[Ipumenenue onpenenurens s
peliCHUs CUCTCMbI JIMHENHEIX
YpaBHEHUU

22

Pemienue npukinagHbIx 3a1a4 c
IIOMOILBIO CUCTEMBI TMHEHHBIX
ypaBHEHUH

23

Pemenne npukiagHeIx 3a1a4 ¢
ITOMOIIBIO CUCTEMBI JINHEWHBIX
YpaBHEHUU

24

KonTponpHas pabora:
"PanonanbHble ypaBHEHUS U
HepaBeHCTBa. CUCTEMBI
JUHENHBIX YypaBHEHHUH"

25

OyHKIMA, cI0COOBI 3aJaHUS
¢bysakuu. Bzaumuo obpaTHbie
¢bynaxun. Komnosunus ¢pyHkmit

26

I'padpux GpyHkuMn.
DneMeHTapHbIe TPeoOpa30BaHU

rpaduKoB PyHKIHIA




27

OOnactp ornpeneneHus 1
MHOKECTBO 3HAYCHUN (DYHKITUH.
Hynmu ¢pynakmuu. [IpomexyTku
3HAK TIOCTOSIHCTBA

28

UETHbIe 1 HeUETHBIC (PYHKITUH.
[lepuoanueckue GyHKINU.
[IpoMexkyTKM MOHOTOHHOCTH

byHKIIIN

29

MaxkcruMyMbl 1 MUHUMYMBI
¢byukun. Haubonsiee u
HaMMCHBIIICE 3HAYCHUE (PYHKIIUU
Ha TIPOMEXKYTKE

30

JIuneitnas, kBagpaTU4yHas U
IpoOHO-NMUHeHHas QYHKITUU

31

DneMeHTapHOE UCCIIeIOBAHUE U
MOCTPOEHUE TpaUKOB ITHX

byHKIMIA

32

DneMeHTapHOEe UCCIIEJOBaHNE U
MOCTPOEHHE TPapUKOB ITHX

byHKIHIT

33

CTeleHs ¢ IeNbIM ITOKa3aTeleM.
bunom HeroTona




34

CTelleHs ¢ LeNbIM ITI0Ka3aTelIEM.
bunom Herotona

35

Crenennast GpyHKIUSA C
HATypaJIbHBIM H LIEJIBIM
noka3aresieM. E€ cBolicTBa u
rpaduk

36

KonTponbhas pabora:
"Crenennas ¢pynkuus. Eé
cBoiicTBa U rpaduk”

37

Apudmerndecknii KOpeHb
HaTypaJIbHOM CTEIIEHU U €r0
CBOMCTBA

38

ApudmeTnueckuii KOpeHb
HATypaJbHOU CTEIIEHU U €ro
CBOMCTBA

39

[TpeoOpazoBanHms YUCITOBBIX
BBIPAYKEHHI, COJIEPKAINX
CTEIIEHU U KOPHU

40

[Ipeobpa3oBaHUs YUCIOBBIX
BBIPAYKEHHI, COJIEPIKAIIUX
CTEMEHU U KOPHU

41

[Ipeobpa3oBaHUs YHCIOBBIX
BBIPaXXEHUI, COAEPIKALIUX
CTENEHU U KOPHU




42

HppauunoHanbHble ypaBHEHHUS.
OCHOBHBIE METO/BI PELLIEHUS
HMPPALMOHAIIBHBIX YPABHEHUN

43

WppaunoHanbHble ypaBHEHHUS.
OCHOBHBIE METO/BI PELLIEHUS
UpPpalMOHATIbHBIX YpaBHEHUI

44

HppauunoHanbHble ypaBHEHHUS.
OcCHOBHBIE METO/BI PELLICHUS
MPPALMOHAIIBHBIX YPABHEHUN

45

PaBHOCHIBHEIE nepexoanl B
peleHnn nppanuoHaIbHbIX
YpaBHEHUU

46

PaBHOCHIIBHBIE IEPEXO/IBI B
PEIICHUN UPPALUOHAJIBHBIX
YpaBHEHUU

47

PaBHOCHIIBHBIE TIEPEXOABI B
peLICHUU UPPALMOHATIBHBIX
ypaBHEHUU

48

PaBHOCHIBHEIE nepeXoanl B
peleHnn uppanuoHaJIbHBIX
YpaBHEHUI




49

CoiicTBa u rpaduk KOpHS N-0if
CTETeHH KaK (PYHKIIUH 0OpaTHOM
CTETIEHH C HaTypabHbIM
HOKa3aTeneM

50

CoiicTBa u rpaduk KOpHS n-0if
CTETeHH KaK (PYHKIIUN 0OpaTHOM
CTETIEHH C HaTypaJIbHBIM
MOKa3aTeneM

51

KonTponbhas padora: "CsolicTBa
U TpaduK KOpHS N-0i CTETeHHN.
WppanmonansHble ypaBHeHUA"

52

Crenens ¢ palioHATbHBIM
IIOKa3aTeieM U €€ CBOMCTBA

53

Crenenb ¢ palliOHAIbHBIM
okKasaTeJieM U €€ CBOUCTBA

54

CreneHb ¢ pallMOHATBHBIM
IIOKa3aTeJieM U €€ CBOMCTBA

55

[Toka3zarenbHast QyHKIMS, €€
CBOMCTBaA U TpaduK




56

Hcnonb3oBanue rpaduka
(GYHKIUY 17151 peleHUs]
ypaBHEHUU

S7

Hcnonk3oBanue rpaduka
GyHKINU 1715 pelieHust
YpaBHEHUU

58

Iloka3arenbHble ypaBHEHUS.
OcHOBHBIE METO/BI PELLICHUS
II0OKA3aTEeJIbHBIX YPAaBHEHUI

59

Iloka3arenbHble ypaBHEHUS.
OcCHOBHBIE METOABI PELIECHUS
ITOKA3aTENbHBIX YPAaBHEHUI

60

IlokazaTenbHBIC YpaBHCHMU.
OcHoBHbBIE METObI pCHICHUS
IIOKa3aTCJIbHBIX ypaBHeHPIfI

61

Konrponbnas pabora:
"IToka3zarenbHast QyHKIIHSL.
IlokazarenbHble ypaBHEHUS"

62

Jlorapudwm yucna. CBoiicTBa
norapugpma

63

Jlorapudwm yucna. CBoiicTBa
nmorapupma




Jlorapudwm yucna. CoiicTBa

64
norapudma

65 JlecATUYHBIE U HATYypAJIbHbIC
sorapudmbl

66 JlecATUYHBIE U HATYypAJIbHbIC
norapupmbl

67 [IpeoOpa3oBanue BBIpAKEHHIA,
COZIep KAIHX JIOTapU(MBI

68 IIpeoOpa3oBanue BbIPAKEHUIH,
COZIepKaLIMX JIOrapU(MBI

69 [IpeoOpa3oBanue BbIpaxeHH,
coJieprKaliux Jorapudmol

20 Jlorapudmuueckas pyHKIUsA, €€
CBOMCTBaA U TpaduK

71 Jlorapudgmuueckas pyHKIus, €€
CBOMCTBaA U TpaduK
Hcnonb3oBanue rpaduka

72 GYHKIUM 1715 peLIeHust
YpaBHEHUI
Hcnons3oBanne rpaduka

73 GbyHKIMU 1715 pelieHust

ypaBHEHUH




74

Jlorapudmmuueckue ypaBHEHUSI.
OCHOBHBIE METO/IbI PEILICHUS
norapu)MUYECKUX ypaBHEHUI

75

Jlorapudmuueckue ypaBHEHHSI.
OCHOBHBIE METOBI PELICHUS
Jorapu)MUIECKUX ypaBHECHUI

76

Jlorapudmuueckue ypaBHEHUS.
OcHOBHBIE METOBI PELICHUS
Jorapu()MUYECKUX ypaBHEHUI

77

PaBHOCHIIBHBIE IEPEXOABI B
peleHnH JorapupMHUUECKUX
ypaBHEHUH

78

PaBHOCHIIBHBIE TIEpEXOBI B
pelieHnn JorapuGMUIECKuX
YpaBHEHUU

79

Konrponbnas pabora:
"Jlorapudmuueckas GyHKIHS.
Jlorapudmuueckue ypaBHeHus"

80

CI/IHyC, KOCHUHYC, TAHI'CHC U
KOTAHI'CHC YHUCJIOBOT'O apryMcHTa




81

CuHyc, KOCUHYC, TAaHTE€HC U
KOTaHT'€HC YHCIIOBOTO apryMeHTa

82

ApKcuHYC, apKKOCUHYC U
apKTaHI€HC YHCIOBOIO
apryMeHTa

83

ApKcuHYC, apKKOCUHYC U
apKTaHI€HC YHCIOBOIO
aprymeHra

84

Tpuronomerpuueckas
OKPY>KHOCTb, OIIPEIEICHHUE
TPUTOHOMETPUUECKUX (YHKIUI
YKCIIOBOI'O apryMeHTa

85

Tpuronomerpuueckas
OKPY>KHOCTb, OIIPEJICIICHHE
TPUTOHOMETPUUECKHUX (QYHKIUI
YHCIIOBOTO apryMeHTa

86

OCHOBHBIE TPUTOHOMETPUIECKHE
(hopMyIibI

87

OCHOBHBIE TPUTOHOMETPUYECKHE
(bopMmyIbI

88

OCHOBHBIE TPUTOHOMETPUUECKHE
(bopMyIibI




OCHOBHEBIE TPUTOHOMECTPHUYECCKUEC

89
hopmyIbI
[TpeoOpaszoBanue

90 TPUTOHOMETPHUYECKUX
BBIPAKECHU I
[TpeobOpaszoBanue

91 TPUTOHOMETPUUECKHUX
BBIPAKCHUI
[IpeobOpaszoBanue

92 TPUTOHOMETPUUECKUX
BBIPA)KCHUI
[IpeobpaszoBanue

93 TPUTOHOMETPHUYECKUX
BBIPA)KCHU I

94 Perienue TpUroHOMETpHUUECKUX
ypaBHEHUN

95 Perrenne TpUroHOMETpHUUECKUX
YpaBHEHUU

96 Perrenne TpuroHOMETpHUECKUX
YpaBHEHUI

97 Perienue TpUroHOMETpHUECKUX
ypaBHEHUH

98 Pemrenne TpuroHOMETpHUECKUX

YpaBHEHUI




99

Pemenue TpuroHoMeTpuuecKux
ypaBHEHUU

100

Pemrenne TpuroHOMeTpU4ECKUX
YpaBHEHUU

101

KonTponbHas pabora:
"Tpuronomerpuyeckue
BBIPKECHUS U
TPUTOHOMETPUYECKHUE
ypaBHEHUS"

102

ITocnenoBaTenbHOCTH, CIIOCOOBI
3aJIaHUS MMOCJIEIOBATEILHOCTEH.
MeTto MaTeMaTHIeCKOM
WHIYKITAN

103

MOHOTOHHBIE U OIrpaHUYCHHBIC
IOCICI0BATCIBHOCTH. HCTOpI/IH
aHajgn3a OCCKOHEUYHO MaJIbIX

104

Apudmernueckas nmporpeccus

105

FCOMCTpI/I‘{CCKaH mporpeccud

106

beckoneuHo yosiBaroas
reoOMEeTpHUUECKasl IPOrpeccust




107

CyMMa GeckoHEeYHO YOBIBaromei
TE€OMETPHUYECKON Mporpeccuu

108

JImHelHbIN 1
AKCIOHEHIMAIBHBIN pocT. Yucio
e. Dopmyia CI0KHBIX
MIPOIICHTORB

109

JIMHelHbIN 1
AKCIMOHCHIIMAJIBHBIN pocT. Yuncio
e. DopMyIa CIOKHBIX
MIPOIICHTORB

110

Hcnonb3oBaHue IMpOrpecCuun 1Jis
peuICHUd pCaJIbHBIX 3aaa4
MPUKIIAAHOT'O XapaKTepa

111

KonTponbnas pabora:
"ITocnenoBaTeIbHOCTH U
nporpeccun”

112

HenpepriBHblEe QYHKIINN U UX
CBOMCTBA

113

Touka pa3pbiBa. ACUMIITOTHI
rpaduKoB PyHKIIHIA

114

CaoiicTBa QyHKIHI
HENpPEepBIBHBIX HAa OTPE3Ke

115

CaoiicTBa pyHKIUI
HETPEPhIBHBIX HA OTPE3Ke




MeTO,I[ HWHTEPBAJIOB JJIA pCHICHUSA

116
HEPAaBEHCTB

117 MeTo1 UHTEPBAJIOB JUIsl PELICHUS
HEPAaBEHCTB

118 MeTto MHTEPBAJIOB [UIsl PELICHHUS
HEPABCHCTB
[IpuMeHeHne CBOWCTB

119 HETPEPBIBHBIX (DYHKIMIA 1151
pelieHns 3a1a4
[IpuMeHeHne CBOWCTB

120 HETPEPBIBHBIX (DYHKIMIA 1151
pelieHus 3a1aq

121 [lepBas u BTOpasi npou3BOAHbBIE
byHKIMHA

122 Onpenenenne, reOMETPUIECKUI
CMBICJI IPOU3BOIHON

123 Onpenenenve, Gpu3nyecKuit
CMBICJI TPOU3BOTHOM

124 YpaBHeHHE KacaTeIbHOM K
rpaduky GyHKIUU

195 YpaBHEHHE KacaTeILHOU K
rpaduky GyHKIIUU

126 [Ipon3BOHBIE 37IEMEHTAPHBIX

byHKIHIT




HpOI/I3BO,I[HI>Ie SJIEMEHTApPHBIX

127 .
byHKIUH
[Ipoun3BoHAS CyMMBI,

128 MIPOM3BEICHUS, YACTHOTO 1
KOMITO3HUITUHU () YHKITHIA
[IpousBogHas CyMMBl,

129 IIPOU3BE/IECHNUS, YACTHOTO U
KOMITO3UITUHU ()yHKITHIA
[IpousBoHAs CYyMMBI,

130 MIPOM3BEICHUS, YACTHOTO 1
KOMIIO3ULIUH (PYHKITHIA

131 KoHntposbHas pabora:
"IIponsBonHas"
[ToBTOpenue, o600IIEHNE,

132 CHUCTEMATH3AINI SHAHUN:
"VpaBHeHus"
[ToBTOpenue, 06061IeHNE,

133 CHCTEMAaTH3allus 3HAHWI:
"®yHkuun"

134 Hrorosast koHTpoapHAs paboTa

135 HToroBast KOHTpOJIbHASA paboTa




136 [ToBTOpeHME, 0000IIECHNE,

cucTeMaTH3anusg 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 136




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

[TpumeHeHne mpOU3BOTHON K
UCCIIeIOBaHMIO (GYHKIIUI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBbI

[TpumeHeHne mpOru3BOTHON K
MCCIIeI0BaHMIO (QYHKIIMI Ha
MOHOTOHHOCTBH U OKCTPEMYMBI

[IprMeHeHne npon3BOIHOM K
MCCIIeI0BaHMIO (QYHKIIMI Ha
MOHOTOHHOCTb ¥ IKCTPEMYMBI

IIpuMeHeHne Mpon3BOJHOM K
MCCIIeI0BaHMIO (DYHKIIHI Ha
MOHOTOHHOCTB ¥ DKCTPEMYMBI




[IpuMeHeHne Npou3BOIHON K
UCCJICIOBAaHMIO (YHKITHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpuMeHeHne nNpou3BOIHOM K
WCCJICIOBAHMIO (YHKITHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

Haxoxxnenne HanOoIbIIErO U
HaMMEHBIIIETO 3HAYECHUS
HENpephIBHON (DYHKIIUU HA
OTpe3Ke

Haxoxnenne HanOobIIero u
HAaUMEHBIIIETO 3HAUEHUS
HenpepbrIBHON (QYHKIIUU HA
OTpe3Ke

Haxoxxnenne HanOobIIero u
HAauMEHBIIIETO 3HAUYEHUS
HENpepbIBHON (PYHKIIUU Ha
OTpe3Ke




10

Haxoxxnenne HanOobIIero u
HaMMEHBIIETO 3HAYCHUS
HENpEepbIBHON (PYHKIUU HA
OTpe3Ke

11

Haxoxxnenne HanOobIIero u
HAaMMEHBIIETO 3HAYCHUS
HETPEPHIBHON (PYHKIIUHU HA
OTpe3Ke

12

Haxoxxnenne HanOoIbIIErO U
HaMMEHBIIIETO 3HAYECHUS
HENpephIBHON (DYHKIIUU HA
OTpe3Ke

13

[IprMeHeHne npon3BOIHON
JUISL HAXOKIEHMSI HAUITYYIIIETO
pEILIEHNUs B IPUKIIAIHBIX
3aza4ax

14

[Ipumenenne npons3BoIHOM
JUIS HAXOJKJICHUSI HAWJTy4IlIero
peLIeHHs B PUKIIAIHBIX
3agadax




15

[IpuMeHeHne npou3BOIHON
JUISL OTIPENIEIIEHUS] CKOPOCTH U
YCKOpEHUs Ipoliecca,
3a1aHHOTO POPMYIION WITH
rpagpukoM

16

[IpuMeHeHne npon3BOIHON
JUIsl OTIpENIeNIEHUsI CKOPOCTH U
YCKOpEHus Ipoliecca,
3aJJaHHOTO (popMyJION MK
rpagukoM

17

Komnozunus ¢pyHkuit

18

Komnozunus ¢pyHkuit

19

Komnozumus GyHkimii

20

I'eomeTrpuueckue oOpassl
ypaBHEHUI Ha KOOPJUHATHOM
IJIOCKOCTH

21

I'eomerpuueckue 06pa3bl
YpaBHEHU HAa KOOPIAUHATHOU
IUIOCKOCTH

22

KonTtponbhas pabora:
"UccnenoBanue GyHKIUH C
MIOMOUIbIO IPOU3BOAHON"




23

[TepBooOpa3Has, OCHOBHOE
CBOICTBO NEPBOOOPA3HBIX

24

[TepBooOpazubie
AIIEMEHTAPHBIX (QYHKIUH.
[TpaBuia HaX XK ICHHS
epBOOOPa3HBIX

25

[TepBooOpasubie
AIIEMEHTAPHBIX (QYHKIUH.
[IpaBuna HaxoXaeHUSA
epBOOOPa3HBIX

26

Nurerpan. I'eomeTpuueckuit
CMBICJI MHTETpaia

27

Boruncnenue onpenenéHHOTo
UHTErpasa no popmysme
Herorona-Jleiioauna

28

Brrunciienue onpeaenéHHoro
uHTErpaa no gopmysme
Herorona-Jleiibaumna

29

[IpuMmeneHnne uHTErpasia s
HaXO0KICHUSA IUIOIaIen
IUIOCKUX QUTyYp




30

[TpuMeHeHrne uHTerpaia s
HAXOXIEeHUA 00BEMOB
TEOMETPHYECKUX TEll

31

[Ipumepsl perieHuii
nuddepeHImaIbHBIX
ypaBHEHUH

32

[Ipumeps! pemenuit
nuddepeHIaTbHBIX
YpaBHEHUN

33

Maremarnueckoe
MOJICTTMPOBAHUE PEATBHBIX
MIPOLIECCOB € MTOMOIIBIO
nuddepeHIaTbHBIX
yYpaBHEHUHU

34

KonTtponbHas pabora:
"IlepBooOpazHas 1 uHTErpan"

35

Tpuronomerpuueckue
(GyHKIIMM, UX CBOWCTBA U
rpaduxu

36

Tpuronomerpuueckue
(GyHKIIMH, UX CBOWCTBA U
rpaduxu

37

Tpuronomerpuueckue
(byHKLMH, UX CBOICTBA U
rpaduxu




38

Tpuronomerpuieckue
¢dyHKIMH, UX CBOIICTBA U
rpaduku

39

Tpuronomerpuieckue
(GYHKIMH, UX CBOWCTBA U
rpaduku

40

Ot60p KOpHEH
TPUTOHOMETPUUYECKHX
YPaBHEHMH C IOMOUIbIO
TPUTOHOMETPUYIECKON
OKPYKHOCTHU

41

OTt60p KOpHE#
TPUTOHOMETPHUYECKHUX
YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYIECKOMN
OKPYXHOCTH

42

OT160p KOpHEH
TPUTOHOMETPUUECKUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUIECKOMN
OKPYXHOCTHU

43

OTt60p KOpHEI
TPUTOHOMETPUUECKUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYIECKOMN
OKPYXHOCTH

44

Pemenne
TPUTOHOMETPUUECKUX
HEpPaBEHCTB




45

Penrenue
TPUTOHOMETPUIECKUX
HEPABEHCTB

46

Penrenue
TPUTOHOMETPUICCKUX
HEPABEHCTB

47

Penrenue
TPUTOHOMETPHUYECKUX
HEPaBEHCTB

48

KonrponsHas padora:
"I'padpukn
TPUTOHOMETPUUYECKHX
GbyHKIHIA.
Tpuronomerpuueckue
HepaBeHcTBa"

49

OcHOBHBIE MCTObI pCHICHUSA
MMOKAa3aTCJIbHbIX HEPABCHCTB

50

OcCHOBHEBIC MCTOABI pCHICHUA
IMMOKa3aTCJIbHBIX HEPABCHCTB

51

OcHOBHBIC MCTObI pCHICHUA
IMMOKa3aTCJIbHBIX HEPABCHCTB

52

OcHOBHBIC MCTObI pCHICHUA
MOKa3aTCJIbHBIX HCPABCHCTB




53

OCHOBHBIC METO/IbI PEIICHUS
norapuMUIECKUX
HEPaBEHCTB

54

OcHOBHBIE METO/IbI PELICHUS
JorapupMUUEecKux
HEPABEHCTB

55

OcHOBHBIE MCTObI pCIICHUA
JOTapuUPMHUECKUX
HEPABEHCTB

56

OcHOBHBIE METO/IbI PEIICHUS
JorapuMuUUecKux
HEPABEHCTB

57

OcCHOBHEBIC MCTOBI pCHICHUA
HppanMOHAJIbHBIX HEPABCHCTB

58

OcHOBHBIC MCTObI pCHICHUSA
HppanOHaJIbHBIX HEPABCHCTB

59

OcHOBHBIC MCTOBI pCHICHUA
HppannoOHaJIbHbBIX HCPABCHCTB




60

OcHOBHBIE METOBI PEILIECHUS
UPPALMOHAJILHBIX HEPABEHCTB

61

['padmyeckue MeToabI
pellIeHus: UppauOHAIbHBIX
ypaBHEHUH

62

I'paduueckue meroant
pelIeHus: UpPaALMOHATBLHBIX
ypaBHEHU U

63

I'paduueckue MeTo bl
peleHHs ToKa3aTeIbHbIX
YpaBHEHUN

64

I'paduyeckre meToap!
pELIeHUs TOKa3aTeNIbHbIX
HEPaBEHCTB

65

I'paduyeckre meToap!
pelieHus JorapupMUUecKux
ypaBHEHUH

66

I'paduueckue meTobl
pelieHus JorapupMUIecKuX
HEPaBEHCTB

67

['padpraeckue meTombI
pelieHus JorapupMuIecKux
HEPABEHCTB




68

I'paduueckue meTopl
pElICHUS MTOKa3aTeIbHBIX U

J0rapuPpMHUECKUX yPaBHEHUI

69

['padmyeckue MeToabI
pelieHus MoKa3aTebHbIX U

JOTapu(PMHUECKUX yPaBHEHUI

70

['padmyeckue MeTOabI
pelleHus MOKa3aTeNbHbBIX U
jorapuGpMUUEcKux
HEPaBEHCTB

71

I'paduueckue MeTo b1
pELIeHNUs IOKa3aTENbHbIX U
J0rapupMHUECKUX
HEPABEHCTB

72

KonrtponsHas padora:
"HppanuoHaibHBbIE,
IIOKAa3aTeNbHbIE U
JorapupmMuyecKue
HepaBeHcTBA"

73

KommnekcHele uncna.
Anrebpanueckas u
TpUroHOMeTpHUUecKast HOpMsl

3aliuCu KOMIIJICKCHOT'O YHCJia




74

KomrutekcHble uncia.
AnrebOpanyeckas u
TpUroHomerpuyeckast GopMsl
3aMrCcy KOMIUIEKCHOTO YHCcTia

75

ApudmeTnueckue onepanuu c
KOMIUIEKCHBIMU YHCIIAMU

76

Apudmerndeckne onepanum ¢
KOMIUIEKCHBIMH YHCIIaMH

77

N3obpaxeHne KOMITJIEKCHBIX
4yyceln Ha KOOPAMHATHOU
IJIOCKOCTH

78

N300paxeHne KOMITTIEKCHBIX
YKCeNl Ha KOOPAUHATHOU
MJIOCKOCTH

79

®opmyna Myaspa. KopHu n-
OU CTEIIEH! U3 KOMILJIEKCHOTO
qycia

80

®opmyna Myaspa. Kopau n-
Ol CTENEHU U3 KOMILJIEKCHOTO
yucia




[IprMeHeHre KOMIUIEKCHBIX
YUCEJI ISl PELLCHUS

81
bU3HYECKUX U
reOMETPHUYECKUX 3324

82 KonrpomnsHas pabora:
"KommiekcHbie yucna"

83 HatypanbHble 1 1enbie yrcna

84 HatypanbHble 1 1enbie yrcna

85 [IpumeHeHue npru3HaKkoB
JIETUMOCTH LIEJBIX YHCE

86 [TpuMeHeHMEe NpU3HAKOB
JIETUMOCTH LIEJbIX YUCEI
[IpuMeHeHne npru3HaKoB

87 JEIIMMOCTH LIEJIBIX YHACEN:
HOJl u HOK
IIpumeHeHne MpU3HAKOB

88 JIEITUMOCTH 1IEJIBIX YHUCET:

HOJ1 u HOK




89

[IpuMeHeHue npru3HaKoB
JEJIMMOCTH LIEJIBIX YHACEN:
OCTAaTKH 110 MOJYJIO

90

[TpumeHeHre mpU3HAKOB
JEIIMMOCTH LIEJIBIX YHUCEN:
OCTaTKH 110 MOJYJIIO

91

[IprumeHeHue npu3HaKoB
JIEITUMOCTH 1IEJIBIX YHCET:
anroput™ EBkimmaa mis
pELICHHS 3a/1a4 B LENBIX
quciiax

92

KonTponbhas pabota:
"Teopus uenbix ynucen"

93

Cucrema 1 COBOKYITHOCTh
ypaBHeHUM. PaBHOCHITbHBIE
CUCTEMBI U CUCTEMBI-
CIIEJICTBUS

94

Cucrema ¥ COBOKYITHOCTb
ypaBHEHUH. PaBHOCUIIbHBIE
CHCTEMEBI U CHUCTEMBI-
CIIEACTBUS




95

OcHOBHBIE METO/IbI PELICHUS
CUCTEM U COBOKYITHOCTEMH
paloHaIbHBIX YPAaBHEHUM

96

OcHOBHBIE METO/BI PEILIECHUS
CHUCTEM U COBOKYITHOCTEU
VPPALMOHAJIBHBIX YPABHEHUN

97

OCHOBHBIE MCTOJbI PCHICHUA
CHUCTEM U COBOKynHOCTCﬁ
IIOKa3aTCJIbHBIX ypaBHCHI/Iﬁ

98

OcHOBHBIE MCTObI pCHICHUSA
CHUCTEM U COBOKYHHOCTGI\/’I
IMOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

99

OcHOBHBIE METO/BI PEILIEHUS
CUCTEM U COBOKYITHOCTEU
JorapupMHUECKUX ypaBHEHUIN

100

OcHOBHBIE METOIbI PELLIEHUS
CUCTEM U COBOKYITHOCTEM
JOrapupMHUUECKUX ypaBHEHUH




101

[IpumeHenue cucrem Kk
PELICHUI0 MaTEMaTUYECKUX
3a/1a4 ¥ 3aJa4 U3 pa3IndHbIX
obJyacTeil HayKU U peaIbHOU
JKU3HU, UHTEpIIpeTalus
MIOJIyYEHHBIX PE3YyIbTaTOB

102

[TpumeHeHue cucrem kK
PELICHUIO MaTEMAaTHYECKUX
3aJa4 ¥ 3a/1a4 U3 pa3InyHbIX
obractell HAyKH U pealibHOI
YKU3HU, UHTEpIpeTalus
MOJIyYEHHBIX PE3y/IbTaTOB

103

[TprMeHeHHEe HEpaBEHCTB K
PCIICHHUIO MAaTEMATUYCCKUX
3aj1a4 M 3a]1a9 U3 Pa3TUIHBIX
oOractell HayKH U pealibHOI
JKA3HU, UHTEPIIPETALUA
MOJIYYCHHBIX PE3YJIbTAaTOB




KonTtponbHas pabora:
"CucTeMBbl palliOHAIbHBIX,

104 MPpaLMOHATIbHBIX
[IOKAa3aTeNbHbIX U
JOrapupMHUECKUX
ypaBHEHUI"

105 PannonanbHble ypaBHEHUS ©
napaMerpamu

106 PanmonanbHble HEpaBEHCTBA C
napameTpamu

107 PanmonanbHble cUCTEMBI €
napaMerpamu

108 WppannonanbHble ypaBHEHUS,
HEPABEHCTBA C ITapaMeTpaMHu

109 HppanuoHanbHble CUCTEMBI C
napaMeTpamu

110 IToka3aTenbHbIE ypaBHEHUS,
HEPABEHCTBA C TapaMeTpaMHu

111 [loka3zarenbHbIE CUCTEMBI C

napaMeTpamu




112

Jlorapudpmudeckue
ypaBHEHUsI, HEPABEHCTBA C
napaMeTpamu

113

Jlorapudmuueckre CUCTEMEI C
napaMeTpamu

114

Tpuronomerpuyeckue
ypaBHEHHUS C TapaMeTpaMu

115

Tpuronomerpuueckue
HEPABEHCTBA C IIapaMeTPaMHU

116

Tpuronomerpuyeckue
CUCTEMBI C ITapaMeTpaMu

117

[Toctpoenue u uccinenoBanue
MaTEMaTHUYECKUX MOJENIEN
peabHBIX CUTYalUH ¢
MIOMOUIBIO YPAaBHEHUH C
napameTpamu

118

[TocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MoJelei
peaIbHBIX CUTYyaIUH C
ITOMOIIBIO CUCTEM YPAaBHEHUI
C mapamMeTpaMu




119

IToctpoenue u uccnenoBaHue
MaTEeMaTU4YECKUX MOJEIIEeH
pEeaIbHBIX CUTYALIMM C
IIOMOILBIO CUCTEM YPAaBHEHUI
C mapameTpamu

120

Kontponbnas padota: "3agaun
¢ nmapameTrpamu”

121

[ToBTOpEHHE, 0000IICHUE,
CHCTeMaTH3alysl 3HAHMIA:
"VpaBHenus"

122

[ToBTOpenue, 06001ICHNE,
cCUCTeMaTH3aIus 3HAHW:
"VpaBuenus"

123

[ToBTOpenue, 06001IIEHNE,
CHCTEeMaTH3aIus 3HaHUHN:
"VpaBuenust. CucteMbl
ypaBHEeHUI"

124

[ToBTOpeHnue, 060061ICHNE,
cUCTEeMaTH3aIHs 3HAHWI:
"Hepasencrna"

125

[ToBTOpeHnue, 060061IeHNE,
CHCTeMaTU3allysl 3HAHUIA:
"HepaBencrsa"




126

[ToBTOpeHnue, 06001ICHNE,
cucTeMaTu3aIus 3HaHW:
"HepaBencrpa"

127

[ToBTOpeHnue, 06001ICHNE,
cucTeMaTH3aIus 3HaHW:
"[IpousBoHas U €&
npuMeHeHue"

128

[ToBTOpEHHE, 0000IICHUE,
CHCTeMaTH3alysl 3HAHMIA:
"ITponsBoaHas u eé
npuMeHenue"

129

[ToBTOpenue, 06001IIEHNE,
cUCTeMaTH3aIHs 3HAHW:
"ITpousBoaHas u eé
npuMeHenue"

130

[ToBTOpeHnue, 060061ICHNE,
CUCTEeMaTH3aIs 3HAHW:
"NHTerpan u ero
npuMeHeHue"




[ToBTOpEeHme, 0600IICHNE,

131 cUCTEMATH3aIMs 3HAHUN: 1
"(DYHKI_[I/II/I"
[ToBTOpEHmE, 0600IICHNE,

132 cucTeMaTu3aus 3HaHWil: 1
"(DYHKHI/II/I”
[ToBTOpenue, 06001ICHNE,

133 CUCTEMATH3ALMs 3HAHUN: 1
"qDYHKHI/II/I"

134 HToroeasi KOHTPOJIbHAS 1
pabora

135 HToroeasi KOHTPOJIbHAS 1
pabota

136 [ToBTOpeHwue, 0606meH1/uIe, 1
cUCTEMAaTH3aIMs 3HAHUN

OBILIEE KOJIMYECTBO HACOB I10 136

[TPO'PAMME







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Koxa npoBepsiemoro

IIpoBepsiemMble MpeAMeTHBIE Pe3yJILTATHI 0CBOCHHS OCHOBHOI 00pa30BaTe

pe3yJbTara 0011ero oOpa3oBaHus

1 Yucna v BEIYUCICHHS

11 OnepupoBaTh MOHATHSAMH: PALMOHATIBHOE W JICHCTBUTEIBHOE YHCIIO, OOBIK
' HPOLEHTH

1.2 BeimonssATe apupmMeTHyecKkue onepanuu ¢ paiuoHaIbHBIMU U ACHCTBUTEIBHBI

13 BeimonssaTe npuOIMKEHHBIE BBIYMCICHUS, WCIONB3Yys IpaBHJIAa OKPYTJICHH
' pe3yabTaTa BHIUUCIIEHUIH

OnepupoBaTh HOHATUSMH: CTENEHb C IIEJBIM IOKa3aTelieM, CTaHIapTHas (
1.4 4HCIa, KOPEHb HATYPaJIbHOM CTENEHH; UCIIOJIB30BATh TOAXOISIIYI0 (OpMY 3al
peLIeHHs MPAKTHYECKHX 33/1a4 U IPEACTABICHHUS JaHHBIX

15 OnepupoBaTh MOHATHSAMHU: CHHYC, KOCHHYC W TAaHICHC IPOU3BOJIBHOIY
' IPOM3BOJIEHOTO YIJIa 4epe3 oOpaTHbIe TPUTOHOMETpUYecKue GyHKINU
2 VYpaBHEeHUS 1 HEpaBEHCTBA

21 OnepupoBaTh MOHATHSAMHU: TOXKIECTBO, YpaBHEHHE, HEPAaBEHCTBO, IIENIOE, [
' ypaBHEHHE, HEPAaBEHCTBO, TPHTOHOMETPHUECKOE ypaBHEHHE

2.2 BeinonssaTe npeo6pa3oBaHus TPUTOHOMETPUYECKUX BBIPAKEHUH U peIiaTh TPk

53 BeimonssaTe ipeoOpa3oBaHus IENbIX, PAllMOHAIBHBIX M HPPAUOHAIBHBIX B
' THUIIBI LEJIBIX, PALIMOHATIBHBIX U UPPALMOHATIBHBIX YPABHEHUH 1 HEPABEHCTB

24 [TpuMeHSTh ypaBHEHUSI 1 HEPABEHCTBA ISl PEIICHUS] MAaTEMaTHUECKUX 3a/1a4
' HAYKH U PEATBHON JKU3HH

25 MozenupoBaTh peanbHble CUTyallud Ha SI3bIKEe anreOpbl, COCTABIATH BhIPaKel
' YCIIOBHIO 3a]1a4H, UCCIIE0BATh TOCTPOCHHBIE MOJIENN C HCIOIb30BAHNEM AllIIa
3 OyHKIMH U TpaduKu

31 OnepupoBaTh MOHATHAMHU: (YHKIHSA, CIOCOOBI 3amaHus (GyHKIMH, obiac
' 3Ha4eHUH QyHKIUH, rpaduK GyHKINHU, B3aUMHO 0OpaTHbIe (PYHKIUH

3.2 OnepupoBaTh MOHIATUSMH: YETHOCTh U HEYETHOCTD (DYHKIIMU, HYJIN (QYHKIINH,

3.3 Hcnonb3oBate rpaduku GyHKIMNA 111 pelIeHns: ypaBHEHUH




Crpouth u yuTaTh rpaduKu JUHEHHON (YHKUMH, KBAaIpAaTHUYHOU (DYHKIIHH.

34
[oKa3arejieM
35 Hcnonb3oBarh rpaduikd GyHKIUNA I8 UCCICIOBAHUS IPOILECCOB M 3aBUCHU
' JIPYTUX YYEOHBIX IPEIMETOB U PEATbHOM KU3HH, BBIpAXXKATh (POPMYJIaMH 3aBH(
4 Haugana MaTemMaTudeckoro aHaiausa
4.1 OrnepupoBaTh NOHATHSAMU: TTOCIIEIOBATEILHOCTD, apu(PMETHIYECKAsT U TEOMETP]
49 OnepupoBaTh MOHATHSAMH: OECKOHEUHO YOBIBalOlasi TeOMETpUYecKas i
' yOBIBAIOIICH T€OMETPUIECKOMN MPOrPecCun
4.3 3ajaBaTh NOCIEI0BATEILHOCTH PA3IMYHBIMU CIOCOOaMU
44 Hcnonp30Bath CBOWCTBA MOCIEAOBATEILHOCTEM U MPOTPECCUM ISl PEUICHU:
' XapakTepa
5 MHOkeCTBa U JIOTUKA
5.1 OrnepupoBaTh NOHITHSIMU: MHOKECTBO, ONIEPAIIUN Ha/l MHOYKECTBAMHU
59 Hcrnonb30BaTh TEOPETHKO-MHOKECTBEHHBIM alllapaT JJis ONUCAHUS pealbH
' pEeIlIeHnH 3a7a4 U3 IPYTUX y4eOHbIX MPEIMETOB
5.3 OrnepupoBaTh NOHATHAMU: ONPEICICHUE, TEOPEMA, CIICICTBHE, TOKA3aTCIIbCTBI
11 KUJIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yIbTATHI 0CBOEHUSI 0OCHOBHOI1 00pa3oBaTe’
NMPoBePsSIEMOT0
0011ero oOpa3oBaHus
pe3yJbTara
1 Yucna 1 BEIYUCIIEHU
11 OnepupoBaTh NOHATHSIMU: HATYPaJIbHOE, LIEJIO€ YUCIO; UCIOJIb30BaTh IPHU3
' pa3oKEeHHUE Ynciia Ha IPOCThIe MHOKUTEIM JJIs pELICHUS 3a]1a4
1.2 OrniepupoBaTh MOHITHEM: CTETIEHB C PAIIMOHATLHBIM TOKa3aTeleM
1.3 OrnepupoBaTh NOHATHAMU: JorapudM YUCIIA, JECATUUHBIC U HATYPATbHBIE JIOTa]
2 VYpaBHEHUs U HEPABEHCTBA
21 [TpuMeHsITh CBOMCTBa CTENEHHW ISl MPEoOpa3OBaHUsl BHIPAXKEHHI, OIMEPUPOR
' ypaBHEHHE U HEPABEHCTBO; PEIIaTh OCHOBHBIE THIIBI TOKA3aTEIHHBIX YPABHCHMUI
BeimonasaTe  mpeoOpa3oBaHUS  BRIpAXKEHUH,  COAEpKalUX  JIOTapu(Mb
2.2 norapu(MHUECKOEe YpPaBHEHHE W HEPABEHCTBO;, pEIIaTh OCHOBHBIC THIIHI JI
HEPaBEHCTB
2.3 Haxonutp perneHust mpoCcTeUnX TPUrTOHOMETPUIECKUX HEPABEHCTB
54 OnepupoBaTh MOHATUSIMU: CUCTEMA JIMHEHHBIX YPAaBHEHUM U €€ pPEILICHUE; W

ypaBHeHI/Iﬁ IJId pCHICHUS IMPAKTUYCCKUX 3a1a4d




2.5

HaxonuTe pemennss mpocTeMmx CUCTEM U COBOKYITHOCTEN PAllMOHAJIBHBIX Ypa

MOI[CJ'II/IpOBaTB PCAIbHBIC CUTyallU Ha A3BIKC anre6pLI, COCTAaBJIATH BBIPAXKE

2.6
CUCTEMBI 10 YCIIOBUIO 33a[]a4l, UCCIIEIOBATh MIOCTPOSCHHBIE MOJIEH C UCIIOJIB30B
3 OyHKmy U rpaduku
OnepupoBaTh MOHATUSAMHU: MEPUOAUYECKAss (QYHKLIMS, TPOMEKYTKH MO
3.1 dKCcTpeMyMa (PyHKIIMH, HanOOIbIlIee U HAaMMEHBIIIEe 3HAaYCHHS (PYHKITUU HA TIP
uccienoBanus QyHKINUU, 3aJaHHOU rpaduKkoM
3.2 OnepupoBaTh MOHATHAMU: T'padUKU MOKAa3aTEIbHOH, JIorapu()MUIECKOH H
' n300pakaTh UX HAa KOOPIUHATHOW TUIOCKOCTH M UCTIONIB30BATH JIJIsl PEILICHUS YP:
33 N300paxaTh HA KOOPIWHATHOW IIOCKOCTU TpapUKU JTUHEHHBIX ypaBHEHUH U
' CHCTEMBI JINHENHBIX YPABHEHUN
3.4 Hcnonp3oBare rpadukn (QyHKOUA A0 KCCIIEAOBAaHHS MPOIECCOB M 3aBH
' JIACLIUIUINH
4 Hayana maremaTndeckoro aHanmsa
41 OnepupoBaTh NOHATUSAMU: HETPEPbIBHAS (PYHKIIMS, MPOU3BOAHAA (PYHKIINH; W
' buznYeCcKuil CMBICIT IPOU3BOIHOMN IS pelIeHUs 3a/1a4
49 HaxonuThs Mpon3BOHBIE AJIEMEHTAPHBIX (YHKIUH, BEIYUCISATH MPOU3BOIHBIC (
' GyHKIMI
43 Mcronp30BaTh NMPOW3BOAHYIO Ui HMCCICIOBaHUSA (YHKIUHM HAa MOHOTOHHOC
' pe3yIbTAThI UCCIIEAOBAHUS K IIOCTPOCHUIO TpauKOB
44 Mcnonb30BaTh MPOU3BOIHYIO /ISl HAXOXKJCHUS HAWJIYUIIEro PeIIeHUs B PHKII
' HKOHOMHUYECKUX, 3a1a4aX
45 OnepupoBaTh MOHATUAMHU: NEPBOOOpA3Hasi M HMHTErpayl; MOHMMAThb T'€OMETP
' UHTErpajia
4.6 Haxoauts nepBooOpa3Hble 3/IeMEHTapHbIX (QYHKLINN, BEIYUCISATH HHTETPaI 10 (
47 Pemrate npukiasHeie 3aa94, B TOM YHCIE COIMATBHO-DKOHOMUYECKOTO U (H3L

MaTEMAaTHYCCKOI'O aHajInu3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
1 Uucna v BBIYUCICHUS
Pannonaneupie uncina. OOBIKHOBEHHBIE M JACCATUYHBIE JPOOH, TMPOLEHTHI, OECKOH
11 ApudmeTrueckue ornepalnyy ¢ palioHaIbHbIMU YUCIaMU, PeoOpa30BaHMs YUCIOBBIX BBIp
MIPOLICHTOB JIJIsl PELICHUS] IPUKIIAIHBIX 3a/1a4 U3 Pa3JIMYHbIX OTpAciIed 3HAHUM U peabHOU #

12 JleiicTBuTenbHble yHcla. PanuoHanbHble W UppalMOHANbHBIE YHcla. ApudmeTudeckue
' yuciamu. [IpuGamkEHHbIC BHIYUCICHHUS, PABUIIa OKPYTIICHUS, TPUKUIKA U OIIEHKA PE3YIbT

13 Crenens ¢ uenbiM mnokasareneMm. CranpapTHas ¢dopMma 3amucu JeHCTBUTEIBHOTO UHUCI
' (OpMBI 3aIUCH JIEHCTBUTEIBLHBIX YHCEN IS PEIICHHS MPAKTUICCKUX 33]1a4 U MIPEICTABICHH

14 Apudmernueckuii KOpeHb HATYpaIbHOU cTeneHu. J{eHcTBHS ¢ apupMETHIECKIMH KOPHIMHU

1.5 CuHYyC, KOCUHYC M TAHT€HC YMCJIOBOTO apryMeHTa. ApKCUHYC, apKKOCHUHYC, aDKTAHI€HC YHC
2 VYpaBHEHUs U HEpABEHCTBA

2.1 ToxmecTBa U TOXIECTBEHHBIE TPEOOPa3OBAHUS

2.2 [Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX BhIpaskeHUH. OCHOBHBIE TPUTOHOMETpHUECKHE (Hop!

2.3 VYpaBHeHue, KOpeHb ypaBHEHHs. HepaBeHCTBO, pelieHne HepaBeHCTBA. MeTo1 HHTEPBAJIOB

24 Pemrenue niensix U ApoOHO-pAIMOHATBHBIX YPABHEHHI 1 HEPABEHCTB

2.5 Pemrenue nppalimoHanbHbIX YpaBHEHUN U HEPABEHCTB

2.6 Pemenuie TpUroHOMETPUUECKUX ypaBHEHUI

57 [IpuMeHeHne ypaBHEHUI M HEPABEHCTB K PEUICHUIO MAaTEMaTHYECKUX 3a/ad U 3a7ad W3
' peaNbHOM KU3HH
3 OyHKIMH U TpaduKu

3.1 Oynk1us, crocoOsl 3ananus Gyuakmuu. ['paduk Gynkiuu. Bzaumuo o6parabie GyHKIIHT

3.9 OO6nacTh ompeaeneHuss U MHOXKECTBO 3HaueHW ¢QyHkuuu. Hymu ¢yaxmuu. IIpomexyTk:
' HEYETHBIE PYHKIIMH

33 Crenennast (yHKIUS C HaTypalbHBIM M IENBIM MOKa3ateneM. E€ cBoiicTBa u rpaduk. (
' CTENEHU

3.4 TpuronomeTpuueckas OKPYKHOCTb, ONIPEACIICHUE TPUTOHOMETPUIECKUX (DYHKITUNA YUCTOBO
4 Hauana maremaTnueckoro anaiamn3za

4.1 [TocnegoBarenbHOCTH, CIOCOOBI 3a1aHUS TTOCIIEIOBaTEbHOCTEH. MOHOTOHHBIE TIOCTIEIOBAT




Apudmernueckass M TEOMETPHUECKass MpOorpeccHu. beckoHeyHO yObIBaromasi reoMeT
4.2 OCCKOHEYHO YOBIBAIOIIEH reOMETpUUYECKOr mporpeccuu. Gopmysa CIOKHBIX MPOIEHTOB. |
peleHMsl peabHbIX 3aJau IPUKIIAJHOrO XapaKTepa
S) MHosxecTBa U JIOTHKa
51 MHokecTBO, omnepanuu Haj MHoXecTBamu. Jlumarpammel Oinepa — Benna. IIpumeneH
' anmnapara JJsl OHUCAaHUs PEaJIbHBIX IPOLIECCOB U SIBIECHUH, IPU PELIEHNUH 33/1a4 U3 JPYTUX Y
5.2 Omnpenenenue, Teopema, CleACTBUE, 10Ka3aTEIbCTBO
11 KIIACC
Kon IIpoBepsiemMblii 31eMeHT coepP:KAHUSA
1 Yucna u BBIYMCICHUS
11 Hatypanbhble u nensie uncia. [lpu3Haku AeIMMOCTH LEIbIX Yucel
1.2 CreneHb ¢ palioHaJIbHBIM TOKa3aTeneM. CBoMCTBA CTENEHH
1.3 Jlorapu¢m yucna. JlecaTuyHble U HaTypajabHbIE JOrapudMbl
2 VYpaBHEHUS U HEPAaBEHCTBA
2.1 [IpeoGpa3oBanue BbIpaxxeHU, coaepKaluX JOrapuQmbl
2.2 [IpeoOpa3oBanue BbIpaxeHU, COAEPKALLUX CTENEHH C PallMOHAIbHBIM IIOKa3aTelIeM
2.3 [IpuMepbl TPUrOHOMETPUUECKUX HEPABEHCTB
2.4 [TokazarenbHble ypaBHEHUS! M1 HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEeHHs 1 HEpaBEHCTBA
2.6 CucreMbl TUHEHHBIX YpaBHEHU. PerieHre npukiIagHbIX 3a7a4 ¢ TOMOIIbIO CUCTEMBI JII
2.7 CucreMbl ¥ COBOKYITHOCTH pallOHAIbHBIX YPAaBHEHUH U HEPABEHCTB
58 [IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIIEHUI0 MAaTEMAaTHYECKUX 3a7ad |
' HayKH U peaJIbHOM JKU3HU
3 OyHKIMH U TpaduKh
31 Oyukuus. [lepuoauueckue ¢yHkuu. [IpoMexyTku MOHOTOHHOCTH (QyHKIMU. Makc
' Haubonbiiee n HanMeHbllee 3HaUeHHE (QYHKIIUU Ha TPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduku
3.3 [NoxazarenpHas u orapudmMudeckas (GyHKIHH, UX CBOWCTBA U TPaPUKU
3.4 Wcnonb3oBanue rpadukoB GyHKUMN A1 pelIeHUs] YpaBHEHHUH U IMHEWHBIX CUCTEM
35 Hcnonb3oBanue rpadukoB (yHKIMHA Ui UCCIEIOBaHMS IMPOLECCOB M 3aBUCHMOC
' pelIeHNH 3a1a4 U3 APYTUX YUeOHBIX IPEIMETOB U PeaIbHON )KU3HU
4 Havana matematnueckoro ananuza
4.1 HenpepriBable pyHKIIMU. MeToa HHTEPBAIOB JJIsl pELICHHS] HEPAaBEHCTB
4.2 [IpousBoanas ¢pynkuuu. ['eomerpuueckuii 1 GU3NIECKH CMBICI TPOU3BOIHOM




[IpousBosaHbie 3MeMEeHTapHBIX (QyHKIMH. DOpMynIbl HAXOXKAECHUS MPOU3BOJHON CyM

4.3 .
byHKIMI

44 [TpumeneHre MPON3BOIHON K UCCIICAOBAHUIO (QYHKIIMII HA MOHOTOHHOCTD U DKCTPEMYM
' HAaMMEHBIIETO 3HaYeHUs1 (PYHKIIUU HA OTPE3KE

45 [IpumeHeHre TPOU3BOMHOM [UIsl HAaXOKIACHWS HAWIIYYIIErO0 PEIICHUS B INPUKIAIH
' CKOpOCTH TIpolLiecca, 3aJaHHOr0 (hopMysIoi Min TpapuKoM

4.6 [TepBooOpaznas. Tabiauia nepBooOpa3HbIX

4.7 WuTterpai, ero reoMmerpudeckuii U Gu3nUecKuii cMpici. Berancnenue naterpana mno ¢oj




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

Koxa npoBepsiemoro IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTAaTaM OCBOEHUS 0C
TpeOoBaHUSA NMPOrpaMMbl CpeHero 001ero 00pa3oBaHus

Bnagenne wmeTogamMu J10Ka3arenbCTB, AITOPUTMaMHU PEIICHHS  3aa:
ONEpUpPOBaTh TMOHATUSMHU: OIpEAEICHHE, aKkCcuoma, Teopema, CIl
JI0Ka3aTeNbCTBO, PABHOCUIIbHBIE (DOPMYIUPOBKHU; NMPUMEHATh MX; YMEH!
MIPOTUBOIOJOKHOE YTBEP)KJIEHUE, NPUBOAUTH MPUMEPbl U  KOHTPI]
MaTEeMaTUYECKON MHAYKLIHH; NPOBOJUTH J10KA3aTEIbHBIE PACCYKICHUS |
JIOTHYECKYIO NPAaBUIBLHOCTh PACCYXICHUN; YMEHUE ONIEPUPOBAThH MTOHATHS]
olepalyy HaJl MHOKECTBAMHU; YMEHHUE UCIOJIb30BaTh TEOPETUKO-MHOXKEC
peaJIbHbIX IPOLECCOB U SIBICHUW W NpU pPELIeHUU 3a7ad, B TOM YHUCIIE
YMEHHUE ONEepUpOBaTh MOHATUAMU: Tpad, CBA3HBIM rpad, AepeBO, LUK

3a/1aBaTh U OMHUCKHIBATh rpadbl pa3InuYHBIMU CIIOCOOAMMU; UCIIOJIB30BATh I'P:




YMeHue onepupoBarh MOHATHSAMH: HAaTYpaJbHOE YMCIIO, LIEJIOE YHUCIIO,

KOPEHb HATYpaJIbHOM CTEIECHM, CTENECHb C PALMOHAJIBHBIM IIOKAa3aTelle
rokaszaresem, Jorapupm 4ucia, CHHYC, KOCHHYC U TaHT€HC IPOH3BOJIBH
palMOHAJIBHOE YHCJIO, HUPPALMOHAIBHOE 4YHUCIIO, MHOXKECTBA HATypas
JEHCTBUTENBHBIX YUCEN; YMEHHUE HCIOJIb30BaTh MPU3HAKU JAECITUMOCTH, E
HauMeHblIee ofliee KpaTHOe, alroputM EBkiuaa npu peleHuH 3aj;
MO3ULMOHHBIMU CUCTEMAMU CUUCIICHHS; YMEHUE BBIIOJHATH BBIYHMCIICH]
BBIPQ)XEHUI CO CTENEHsIMHU U Jlorapudmamu, npeodpazoBaHus ApoOHO-pall
ONEpPHUPOBATH  TMOHATHUAMHU: IOCIEAOBATEIBLHOCT, apupMeTHYECKas

nporpeccusi,  OECKOHEYHO  yObIBarollas  reoMeTpuyeckas  Ipo!
MOCJIeIOBATEIFHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX (OPMYIT; Y
KOMIUIEKCHOE YHCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIIA, MOAYIb M
(dopma 3amucu KOMIUIEKCHBIX YHCelNl (TeOMETpUYecKasi, TPUrOHOMETPHYE
[IPOU3BOUTh  apuU(MeTHUecKue JIeHCTBHS C€  KOMIUIEKCHBIMM  YH
WCIIOJIb30BAHUS KOMIUIEKCHBIX YHCEN; OINEpUPOBATh IMOHATUSMHU: MaTp

MaTpulbI, l"eOMeTpI/ILICCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHHne onepupoBaTh IOHATHUSAMH: PALMOHAIBHBIE, WPPALAOHAIbHBI
norapupMUUEcKue, TPUTOHOMETPHUUECKUE YPaBHEHUS U HEPABEHCTBA, UX
HNOHATUSMH: TOXKJECTBO, TOXKAECTBEHHOE NIPE0Opa30BAHNE, YPaBHEHHE, H
U HEpPaBEHCTB, PaBHOCUIILHOCTb YPAaBHEHWM, HEPABEHCTB U CHUCTEM
HEPABEHCTBA U CHCTEMBI C IOMOIIBIO Pa3JINYHBIX IPUEMOB; PEIIAaTh YPaBE
MapamMeTpoM; IPUMEHATh YPaBHEHMsI, HEPABEHCTBA, UX CUCTEMBI JUISI PEl

3a/1a4 U3 pazIMnYHbIX 00J1acTe HayKu U pealbHON )KU3HU




YMeHue omnepupoBaTh HOHATHUSAMH: (QYHKIUS, YETHOCTh (DYHKIH
OrPaHUYEHHOCTh (DYHKIIMHU, MOHOTOHHOCTh (DYHKIIMHU, SKCTPEeMYM (DyHKI]
3Ha4eHUs1 (QYHKIMU HA TMPOMEXKYTKE, HelpepbhlBHASA (YHKIHS, aCUMIITOT
BTOpasi NPOM3BOJHAs (YHKLUHU, T€OMETPUUYECKHH U (PU3MUECKUI CMBICI
OTNpeNeNIEHHBIA MHTErpaJl; yMEHHE HaxXOAWTh AaCHMITOTHI Tpaduka

IIPOU3BO/IHBIE CYMMBbI, IPOU3BEICHMS, YAacCTHOTO M KOMIO3MLIMU ()
KacaTenbHOU K Tpaduky (QyHKIMH;, YyMEHHE HAaXOIHWTb MPOU3BOIHBIC 3J
UCIOJb30BaTh MPOU3BOAHYIO JJIsl MCCIENOBAaHUS (PYHKUUH, HAXOAUTI
3Ha4eHUs (PYHKIUH; CTpOUTh Trpad)MKW MHOTOWICHOB C HCIOJIb30BAHHU
aHaJIN3a; NPUMEHATH POU3BOJHYIO JJI HAXOXKJIECHUSA HAWIydlIero pelel
COLIMAIIEHO-9KOHOMHYECKUX M (PU3MUECKUX 3aJadax; HAXOJUTh ILUIOLIAE
UHTErpaia; MNpUBOAUTH IPUMEPBl MAaTEMaTHYECKOIO MOJIEIMPOBAHUS C

YpaBHEHUH

YMeHue omepupoBaTh MOHATUSMH: Tpapuk QyHKIUM, oOpaTHas @y
TUHeWHas QYHKUWSA, KBaapaTH4yHass (QYHKUUS, palloHaIbHas ()
TPUTOHOMETpHUYECKHEe (YHKIHH, OOpaTHBIE TPUTOHOMETPHYECKUE

norapupmuueckas  (QyHKUUM; yMEHUE CTPOUTb TpapUKu  H3YUe
npeoOpazoBanus rpadukoB GyHKINN, UCTIONIH30BATh TpauKu ISl U3yde
IIPU peLICHUH 33aJa4 U3 APYruX Y4eOHBIX MPEIMETOB U 3a/1au U3 peabHO
3aBHCUMOCTH MEX/Ty BETMIMHAMH; HCIIOJI30BaTh CBOMCTBA U Tpaduku Py
HEpaBEHCTB M 3aJay C MapamMeTpaMu; M300pa)xkaTh Ha KOOPJMHATHOU I

YpPaBHEHUI, HEPABEHCTB U UX CHCTEM




YMeHue pemath TEKCTOBBIE 3aJaud pa3HbIX THUIOB (B TOM YHCJE Ha
JBYDKEHHUE, paboTy, CTOMMOCTh TOBAapOB M YCIYT, HAJOIH, 3aJauyd U3 Of
CeMeHHBIMU (PMHAHCAMU); COCTABIIATH BBIPAKEHUS, YPABHEHUS, HEPABEH(
3ala4d, MCCIENOBaTh IIOJYYEHHOE pPEUICHUE M OLICHUBATh IIPABJOIIO;
MOJCIIMPOBAaTh peajbHbIE CUTyallMM Ha SA3bIKE MAaTEMAaTHKH; COCTal
HEPABEHCTBA M UX CUCTEMBI 10 YCIOBHIO 3a7a4M, UCCIEA0BATh ITOCTPOCE

ammapara ajnre0pbl, ”HTEpIPETUPOBATH MOJTYYSHHBIA PE3yIbTaT

YMeHue omepupoBaTh MOHATUSMU: CpeAHee apudmernyeckoe, MelIuaH
3HAUEHUs, pa3Max, JUCIEpPCUsi, CTAHJAPTHOE OTKIOHEHUE YHCIOBOI
WHTEPIPETUPOBaTh, UHPOpPMAIMIO, TMPEACTaBICHHYI0O B Tabiumax,
OTPaXXAOILYI0 CBOWCTBAa pEajbHBIX IPOLIECCOB M SBIEHUI; IPEACTaBI
TaOIUIl U JUarpaMM; MCCIEI0BaTh CTaTUCTHUYECKHUE JaHHBIC, B TOM YHC]
METOJIOB M JJICKTPOHHBIX CPENCTB; TpadUUYeCKH HCCICIOBATH COBMEC

JUarpamMm paccerBaHUs U JIMHEHHOU perpeccuu




YMeHue onepupoBarh MOHATUSAMU: CIy4YailHBIH ONBIT U ClydyallHOE COQ
COOBITHS; YMEHHME BBIYUCIATH BEPOATHOCTH C HCHOJIB30BAHHEM TIpa(d
(GOopMyJIBI CIOKEHUSI U YMHOXKEHUSI BEPOATHOCTEH, (OpMyIly MOJHON Be
KOMOMHATOpHbIE (PAaKThI U (HOPMYJIbI; OLIEHUBATh BEPOSTHOCTU PEAIbHBIX
MOHATUAMM: CIIy4alHasl BEJIMYMHA, PACIPEACIICHUE BEPOATHOCTEN, MATEML
U CTaHJAPTHOE OTKJIOHEHUE CITy4yaiiHOH BeIMYMHBI, QYHKIMH paclpeierne!
[I0KA3aTEJIbHOTO W HOPMA@JIBHOIO PAaCHpPENEICHUN; YMEHHE MCIOJL
pacnpeneleHui U1 pEIleHus 3a]ad; 3HAKOMCTBO C IIOHATHUSAMHU: 3¢
BBIOOPOYHBIX HCCIEIOBAaHUI; YMEHHE HIPUBOIUTH IMPUMEPHI IPOSBIIEH
IPUPOJHBIX M OOIIECTBEHHBIX SIBJICHUAX; YMEHHE OIEPUPOBATH IMOHATH
YHCJIO COYETAaHUM, YNCIIO NepecTaHOBOK; OnHOM HbroTOHA; yMeHue npuwm
pacCyXAeHMs I pPElIeHUs 3aJad; OLEHUBAaTb BEPOATHOCTH PE:

BEPOSATHOCTHYIO MOJIEIb U HHTEPIPETUPOBATH NIOJYUCHHBIA PE3YIbTaT

YMeHue onepupoBaTh MOHATUAMH: TOYKA, IpsAMasi, IIOCKOCTb, MPOCTPE
yIJIa, TUIOCKUH YTroJl, ABYTPaHHBIM YroJjl, TPEXTPAHHBIN YroJl, CKPELIUBAO
U TEPHEHIUKYIAPHOCTh MNPAMBIX U IIIOCKOCTEH, Yrol MEXAy IpsM
IJIOCKOCTBIO, YIOJI MEXAY IIIOCKOCTSIMH, DPACCTOSTHUE OT TOYKH JI0

NPSMBIMH, PACCTOSIHUE MEXIY IUIOCKOCTAMM; YMEHUE HCIIOIb30BATh I
(akThl U TEOpPEeMbl MJIAHUMETPUU; YMEHUE OLEHUBATh pa3Mepbl 0OBEKTO
MaTeMaTHUYECKUE MOJECIN C MOMOIIBI0 T€OMETPUYECKUX MOHATUN U BEIIU

MPAKTUYCCKHUE 3ala4r
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YMeHue onepupoBaTh MOHIATUSIMH: IUIOMAAL (GUTYPBI, 00BEM QUTYD
MHOTOTPAaHHHUK, CEUYeHHEe MHOTOrpaHHMKa, KyO, mapajielenunesn,
MOBEPXHOCTh BpalleHMs, LUIUHAP, KOHYC, Imap, cdepa, IMIIOWMAAb
MUPaMUIbI, TPU3MBI, KOHYCA, IHJIUHAPA, 00bEM Kyba, IPSIMOYTOIBHOT(
MPU3MBI, LIWIKH]IpA, KOHYyCa, apa, pa3BEPTKa MOBEPXHOCTH, CEUECHHUSI KOF
OCH WJIM OCHOBAHHIO, CEYCHHUE IIapa, IUIOCKOCTh, KAcaroImascs chepsl, 1uJ
CeueHHe MHOTOTpaHHUKA, U300paxkaTb MHOTOTPAHHUKH, (PUTYpPHI U TTOBEP?
TOM YHCJIE C MOMOUIbIO 3JEKTPOHHBIX CPEICTB; YMEHHUE IPUMEHSTH CB
CaMOCTOSITENLHO (HOPMYIHPOBATh OMpEENICHUs U3y4yaeMbIX (Uryp, BB
MpPHU3HAKAX TEOMETPUYEeCKUX (uryp, OOOCHOBBIBATH WM OIPOBEP:
kinaccupukanuo (GUryp mo pasNIuYHBIM MPU3HAKAM, BBIOTHATH |

MOCTPOCHUS

11

YMeHue onepupoBaTh MOHATUAMU: JBUKEHHE B MPOCTPAHCTBE, Mapaslie
IUIOCKOCTH H B TMPOCTPAHCTBE, IOBOPOT, MpeoOpa3oBaHue 1Mo100us
pacmo3HaBaTh paBHble U TMOAO0OHBIE (UTYPBl, B TOM YHCIE B IIpH
WCIOJIb30BaTh TE€OMETPUUYECKUE OTHOIICHUS MPH PEIICHUU 3a1ad4; HaXo]
(nmuHa, yroj, IUIOHIab, OOBEM) MPH PElIEHUM 3aaad U3 JPYrux yded
KU3HU; YMEHUE BBIYHCIATh TEOMETPUUYCCKUE BEIWYHMHBI (IUIHHA, YTC
MOBEPXHOCTH), HCIONB3Yysd H3y4eHHbIE (OPMYIbl M METOJbl, B TOM
MUPAMUJIBI, TIPU3MBI, KOHYCA, [IITUH/IPA, TUIOMATL Chephl; 00bEM Kybda, TIp

nUupamMubl, IPpU3MbI, UIXHAPA, KOHYCA, [MIapa; YMCHUC HAXOAUTh OTHOIICH
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YMeHue onepupoBaTh IMNOHATUAMM: IHPSAMOYIOJIbHAs CHUCTEMa KOOPIUHE
KOOPAMHATBI BEKTOPa, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA HA YUCIIO,
CKAJIIPHOE IIPOMU3BEJECHUE, BEKTOPHOE IPOM3BEICHME, YrOJl MEKIY Bel
BEKTOPHBIA M KOOPAMHATHBIA METOJ I PEUICHUS I€OMETPUYECKHX 3

IpeaAMETOB

13

YMmenue BBI6I/IpaTB HO,HXOI[SIH_II/II\/JI MCTOH MJIA PCHICHUA 3adavdu; IMOHHUMA
HU3Y4YCHUU TPUPOAHBIX H O6H.[CCTBCHHBIX IIpouecCoB U HBHCHHﬁ; YMK
3aKOHOB MaTCMAaTUKH B UCKYCCTBC, YMCHUC IMPUBOJUTH NIPUMCPBI MaATCMa’

n MHpOBOI;'I MaTeMaTUYEeCKOM HayKu




IIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMBIX HA EI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Yucna v BEIYHUCICHUS
1.1 HarypanbHble u nenble yncna. [Ipu3Haku 1eIMMOCTH HETbIX YHCel
1.2 Parnmonanbubie ynciaa. OOBIKHOBEHHBIE U IECSITUYHBIC TPOOU, TIPOLIEHTHI, OCCKOHEUHBIE T
1.3 Apudmerndeckuii KOpeHb HaTYpaIbHOU cTeneHu. JedcTBus ¢ apuMETHIECKUMH KOPHST
14 Crerniens c 11e7bIM MokaszareneM. CTeneHb ¢ pallMOHaIbHBIM TTOKa3aTesneM. CBoiicTBa crTer
15 CuHyc, KOCHHYC ¥ TAaHT€HC YMCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, aDKTAHTEHC
1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI
17 JeiictBuTenpHble Yncia. ApudMETHUECKUE ONEepaliy C JICHCTBUTEIFHBIMU YHCIIaMU.
npaBUJia OKPYIJICHUS, IPUKUIKA M OLIEHKA PEe3yJIbTaTa BEIYUCICHUH
1.8 [IpeoGpa3oBaHue BBIPAKEHUI
1.9 KommexcHple yncna
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 [lenbie 1 qPOOHO-pAIMOHAIBHBIE YPABHEHHS
2.2 HppaiioHanbHbIe YpaBHEHHSI
2.3 TpuroHomeTrpuieckue ypaBHeHUs
2.4 [Toka3aTenbHbIe U JIOrapU(pMHUYECKHE YPaBHEHHSI
2.5 Llenbie u 1poOHO-paIOHAIbHBIE HEPAaBEHCTBA
2.6 HppanmonansHble HEpaBeHCTBA
2.7 [TokazarenbHble U Torapu(PMUUECKHE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CHCTEMBI U COBOKYITHOCTH YPaBHEHHUI M HEPABEHCTB




2.10

YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. ONpeeauTenb MaTPUILbI
3 OyHKIUHT U TpapUKU
31 OyHknus, crnocodbl 3amanus ¢GyHkiuu. ['padux dyHkumum. B3zammHo oOpatHbie ¢y
' ¢ynkuuu. [lepuoanyeckue GyHKIUN
Ob6nactp ompeneneHuss ¥ MHOXecTBO 3HaueHMid QyHkiuu. Hymn Qynkmum. Tlpe
3.2 [TpomMexxyTKH MOHOTOHHOCTH (YHKIIMU. MakCUMyMbl 1 MHHUMYMBI (DyHKIIMu. HanGom
(GYHKIIMHM Ha IPOMEKYTKE
33 CrenenHast GyHKIMS ¢ HATYPaJIbHBIM U IIeNIbIM MoKa3zareneMm. E€ cBoiicTBa u rpaduk. C
' CTETICHU
3.4 Tpuronomerpuyeckue GyHKIHH, UX CBOWCTBA U rpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
3.6 Touxu pa3peiBa. AcuMNITOTH rpadukoB ¢pyHkuuid. CBoWcTBA PYHKINI, HEMPEPHIBHBIX HE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIEA0BATEIHHOCTEMN
3.8 Apudmerndeckast 1 reoMmeTpuIecKkas mporpeccu. @opMmyIia CII0KHBIX MPOLIEHTOB
4 Hauana matemaTndeckoro aHaausa
4.1 [TpousBonHas Gpynkiuu. [Tpon3BoaHbIe 3IeMEHTAPHBIX (QYHKINN
49 [IpumeHeHnne npou3BOIHON K UCCIIEAOBAHNUIO (PYHKIIMIA HA MOHOTOHHOCTbh M 9KCTPEMYMB]
' HaMMEHBIIIET0 3HaYeHUs! (PYHKIIUN Ha OTpE3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHOXecTBa U JIOTUKa
5.1 MHoxecTBO, onepaiuu Haj MHOKecTBaMH. [uarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTh 1 CTaTUCTHKA
6.1 OnucarenbHas CTAaTUCTUKA
6.2 BepostHocTh
6.3 Kombunatopuka




7 CeomeTpust
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TJIOCKOCTU B MPOCTPAHCTBE
7.3 MHoOrorpaHHHKH
7.4 Tena 1 NOBEPXHOCTH BPALECHUS
7.5 Koopaunats! u BeKTOpbI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
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OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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