Poccuiicko - TaKUKCKOE TOCYAapCTBEHHOE 00 KETHOE 00I1Ie00pa30BaTeIbHOE YUPESKICHHE
«Cpennsas o01ieoOpa3oBarenbHas KOJIA ¢ yIayOnIEHHBIM U3yUYEeHHEM OTACIbHBIX TPEIMETOB B
r. Typcynsane umenu .M. Menneneesa»

«IIPUHATO»

Ha [legarornyeckom cosere Hupextop PT I'bOY «(;Sf BT.
[TpoTokomn Nel v
oT «28» aBrycra 2025r. ’Dym/; "

[Tpuka3z Ne 85/

PaGouas nporpamma
ydeOHoro npeamera (Kypca)
«Anredpa»

10-11 xnaccel (yrayOiaeHHbIH YPOBEHbD )
Ha 2025 — 2026 yueOHbIii ro1

r. Typcynsaze, 2025r.



INOACHUTEJIBHAS 3AIINCKA

VY4eOublii Kypc «Anredpa ¥ Havajga MaTeMaTHYECKOIO aHalU3a» SBISETCS OJAHUM U3
HanOoJiee 3HAYUMBIX B IPOrpaMMe CpeJHEero oomero oOpa3oBaHHUs, MOCKOJBKY, C OJHOU
CTOPOHBI, OH 00ECIIeUnBaET HHCTPYMEHTAIBHYIO 0a3y AJisl U3y4YEHHUs BCEX €CTECTBEHHO-HAYyUHBIX
KYpCOB, a C JPyToil CTOPOHBI, ((OPMUPYET JIOTUYECKOE M A0CTPAKTHOE MBIIIICHUE 00YJarOIuXCs
HAa YypOBHE, HEOOXOAMMOM [UIsi OCBOCHHUS UH(GOPMATUKU, OOIIECTBO3HAHUS, HCTOPUH,
CIIOBECHOCTH M JAPYTHMX IUCIMIUIMH. B paMkax ngaHHOTO yueOHOro Kypca oOyudarommecs
OBJIAJICBAIOT YHHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOM HayKu, KOTopas (GopMyIupyeT CBOU
JTOCTHIKEHUS B MAaTeMaTH4Ieckoil popme.

VY4eOHblif Kypc anreOpbl U Hadajd MaTeMaTHUYECKOTO aHalIM3a 3aKjIaJlbIBaeT OCHOBY JJIs
YCHENIHOTO OBJA/ICHUS 3aKOHAMHU (PU3HUKH, XUMHUH, OMOJIOTUH, TOHUMAHHSI OCHOBHBIX TEHCHITHIA
pa3BUTHS PKOHOMHUKH U OOIIECTBEHHOH >XM3HHU, MO3BOJSET OPUEHTHUPOBATHCS B COBPEMEHHBIX
U(GPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX, YBEPCHHO HCIIOJIb30BATh MX I JaTbHEHUIIEro
o0pa3oBaHus U B IOBCEIHEBHOI kM3HH. B TO e BpeMs oBiajieHne abCTPaKTHBIMH U JIOTHYECKH
CTPOTUMHU KOHCTPYKIUSAMHU ajareOpbl U MaTEMAaTUYECKOr0 aHajlu3a Pa3BUBAECT YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, 000CHOBBIBATH HICTUHHOCTb, TOKA3bIBaTh YTBEPKACHUS C TOMOIIBI0 HHAYKIIUN
U paccyXIaTh NEAYKTUBHO, UCTOIH30BaTh 000OIICHIE W KOHKPETU3AIHIO, a0CTparupoBaHue U
aHAJIOTHIO, (POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBIIILICHHUE.

B xoxe u3ydenus yueOHOro Kypca «Anrebpa M Hayaja MaTEeMaTHYECKOTO aHAIU3a»
oOydaroniyecss MOJy4YaloT HOBBIM OMNBIT PEIICHUS MPUKIATHBIX 3a7ad, CaMOCTOSTEILHOTO
MOCTPOEHUS MAaTeMAaTHYECKUX MOJIEJICH pEaIbHBbIX CHUTYallMi, HHTEPIPETAlUU MOJIYYSCHHBIX
pellIeHui, 3HAKOMSITCS C MPUMEepaMU MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH B MpPUPOJE, HAYKE U
MCKYCCTBE, C BBIAAIONIMMUCS MATEMATHUYECKUMHU OTKPBITUSIMU M UX aBTOpPaMH.

VY4eOublii Kypc o0jazaeT 3HAYUTENIBHBIM BOCIHUTATEIbHBIM MOTEHLHATIOM, KOTOPBIN
peanm3yeTcs Kak 4Yepe3 y4eOHBI MarepHuall, CIOCOOCTBYIOMUN (HOPMUPOBAHHUIO HAYIHOTO
MHUPOBO33pEHHUs, Tak U uepe3 crnenupuky y4eOHOH  JesTenbHOCTH, TpeOyromen
MPOJIOJDKUTENIFHON — KOHIIEHTpPAIlMd  BHUMAHUS, CaMOCTOSITEIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3 MOJIYUYEHHBIN pe3yJbTar.

B ocHoBe Meromuku oOyueHus anreOpe W HadaJlaM MaTeMaTHYECKOTO aHaIu3a JICKHUT
JEeSTEIIbHOCTHBIA IPUHIIUT 00yYeHUSI.

B cTpykType yuebHoro Kypca «Anredpa 1 Hayajla MaTeMAaTHUYECKOT0 aHaIN3a» BbIIEICHBI
CIENYIOIINE COJEPKATEIbHO-METOAUYECKUE JHHUM: «Yucia u BbUKCIEHUS», «DyHKIUH U
rpadukn», «YpaBHEHUs U HEpaBEHCTBa», «Havama maTremaTuiyeckoro ananusa», « MHOXeCTBa U
Jorukay. Bce oCHOBHBIE COIepKATENbHO-METOANYECKUE JIMHUY W3Y4Yal0TCs Ha TPOTSKEHUH JBYX
7eT 00yueHus Ha YPOBHE CpeIHEro ooiiero o0pa3oBaHus, €CTECTBEHHO JOMOJHSS IPYT Ipyra u
MOCTETIEHHO HACHIIIAsICh HOBBIMH TE€MaMU W pasfenaMu. JlaHHBIA y4eOHBI Kypc SBISETCS
WHTETPATUBHBIM, MOCKOJIBKY OOBEIMHSIET B ceOe COMepiKaHHE HECKOJIBKUX MaTEMaTHYECKUX
TUCITUIIIMH, TAKUX Kak anreOpa, TPUrOHOMETPHsI, MaTeMaTHUYECKUN aHAIHU3, TEOPUsS MHOXKECTB,
MaTemaTtuueckas Joruka u apyrue. Ilo mepe Toro xak oOydaromuecs OBlaJeBalOT BcE€ Oosee
IIMPOKMM  MaTeMaTH4YeCKHUM ammaparoM, y HHX TOCIeAOBaTelbHO (GOpMUpYETCS U
COBEPIICHCTBYETCSI yMEHUE CTPOUTHh MAaTEMATUUYECKYIO MOJIETb PeaTbHON CUTYyaIH, TPUMEHSTh
3HAHMS, TOJYYEHHbIE MPU HU3YYCHHH Y4YeOHOTO Kypca, HJs pPEIICHUs CaMOCTOSATEIhHO
chopMyIHPOBAaHHON MaTEMaTHYECKOM 3a7]a4M, a 3aT€M HHTEPIIPETUPOBATH CBOM OTBET.

ConepxxarenpHo-MeTOIMYECKass  JHHUS  «Yucrna W BBIYMCICHHS — 3aBEpIIaeT
dbopMHUpOBaHHE HABBHIKOB HCIOJIB30BAaHUS JCHCTBUTEIBHBIX YHCEN, KOTOPOE OBLJIO HA4YaTo Ha
YpOBHE OCHOBHOTO 00miero odpasoBanus. Ha ypoBHe cpeanero obimiero obpa3oBaHus ocoboe
BHUMaHHUE yAenseTcss (OPMUPOBAHUIO HABBHIKOB PAIIMOHAIBHBIX BBIYMCICHUH, BKIFOYAIOIINX B
ce0sl UCTIONBb30BaHME PA3MUYHBIX (OPM 3aMUCH YHCIa, YMEHHE AeNaTh MPUKUIKY, BBHITOIHSITH
MpUOJIMKEHHBIE BBIYUCIICHHS, OIICHUBATh YHUCIIOBBIE BBIPAKEHUS, pa00OTaTh C MATEMATHYECKUMU
KOHCTaHTaMH. 3HAKOMBIE OOYYaIONIMMCS MHOXECTBA HATYPaJbHBIX, IENBIX, PAIIMOHAIBHBIX U



JEUCTBUTEIIBHBIX YUCEN JONOJHAIOTCA MHOXECTBOM KOMIUIEKCHBIX YHcel. B kaxmom m3 3Tux
MHOXECTB PacCMaTpPUBAIOTCSl CBOMCTBEHHBIC €My CHEIM(PHUUECKUE 3a1a4H U ONIEPAIUH: JIeJICHUE
HAlleJI0, ONEpUPOBAaHME OCTaTKaMM Ha MHOXECTBE IIeJbIX 4YHCEJ, OcoOble CBOWCTBA
paLMOHATIBHBIX U MPPALMOHANBHBIX YUCEN, apu(MeTHUecKue omeparyy, a TaKKe H3BICUCHHE
KOPDHS  HATypaJbHOM CTENEHM HAa MHOXKECTBE KOMIUIEKCHBIX 4Mceld.  bmaronmaps
[I0CJIEZI0BATEIbHOMY PACIIMPEHUIO KPyTa UCIOIb3yEMbIX YMCE U 3HAKOMCTBY C BO3MOXKHOCTSAMU
UX IPUMEHEHHUs IJs PelIeHMs DPa3IUYHbIX 3a1a4 (OopMUpPYyETCs NPEACTaBICHUE O €JUHCTBE
MaTeMaTUKd KakK HaykKu M €€ poJii B IIOCTPOGHUU MOJENENd pPEeaJbHOr0 MHpa, LIMPOKO
UCTIOJB3YIOTCSl 0000IEHNE U KOHKPETH3aLHsL.

JIuaus «YpaBHEHUS U HEPABEHCTBA» PEaU3yeTcss Ha MPOTSDKEHUHM BCEro OOy4eHHUs Ha
YpOBHE cpegHero ooOuiero oOpa3oBaHus, IOCKOJIbKY B KaxkaoMm pasnene IIporpammsl
IPEIYyCMOTPEHO PEIIeHUE COOTBETCTBYIOUIMX 3ajad. B pesyibprare o0yyaromuecs: OBIaeBalOT
pa3sIMYHBIMM  METOJAAMM PpEUICHWS PALHMOHAIBHBIX, HPPALMOHAIBHBIX, IIOKA3aTEJIbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUYECKUX YPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXke 3a]ad,
cojepkamux napaMerpsl. llomyueHHble yMEHHS HIMPOKO MCIIONIB3YHOTCA HPU HCCIEIOBAHUU
(GYHKIMI ¢ TOMOIIbIO IPOU3BOJHOMN, IPU PELIEHUH NMPUKIAIHBIX 33a4 U 3a/1a4 Ha HaX0XKJIeHUE
HauOOJIBIINX U HAUMEHbIINX 3HaUYCHUN (yHKUuU. JlaHHas coleprkaTeiabHas JIMHUS BKJIIOYAET B
ce0s1 Tarke (GOpPMHpPOBAHHME YMEHHUH BBINOIHATH Pacu€Thl MO Qopmynam, Mpeodpa3zoBaHuUs
palOHAIbHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKCHHM, a TAK)KE BBIPAKCHU,
colepKammx creneHn u Jorapudmel. braromapst u3yueHuro anreOpandeckoro Marepuala
OPOMCXOOUT JalbHEHIee pPa3BUTHE AITOPUTMUYECKOIO UM aOCTPAKTHOTO  MBIIIJICHUS
oOyuaromuxcs, GOPMHUPYIOTCS HABBIKM JEAYKTUBHBIX PACCY’KACHUH, pabOThI ¢ CHMBOJIbHBIMU
dbopmaMu, TpeACTaBICHUS 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BUJ/I€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3P GeKTUBHBIE HHCTPYMEHTHI ISl PEIICHHS PAKTHYECKUX M €CTECTBEHHO-
Hay4HBIX 3aJ]a4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAyKH.

ConepxarenbHo-MeToandeckas JTUHUS «DyHKIMKA U TpaQuKm» TECHO MEPEIUIeTAeTCs C
JPYTUMH JMHUASMHU Y4eOHOT 0 Kypca, OCKOJIbKY B KAKOM-TO CMBICIIE 33/1a€T MOCIIEe10BaTEIbHOCTD
u3yueHus MmaTtepuana. V3ydeHwe CTEneHHOH, TOKa3aTeNbHOM, JIorapuPMuYeckoil u
TPUTOHOMETPHUUYECKUX (DYHKIMIH, UX CBOMCTB M I'pa(MKOB, UCIIOIb30BaHNE QYHKIMN [T peIlICHHS
3a/1a4 U3 IpyruX y4eOHBIX MPEIMETOB U PeaTbHON KU3HU TECHO CBA3aHO KaK C MAaTEMATUYECKUM
aHaJIM30M, TaK U C pellIeHeM ypaBHEHHUI U HepaBeHCTB. [Ipu 3ToM Gosiblioe BHUMaHUE yIeIseTCs
(GbOopMHUPOBAHUIO YMEHHUSI BbIpaxaTh (POpMyJIaMU 3aBUCHUMOCTH MEX]Ty pa3IMUHbIMU BEIMUYNHAMU,
UCCIIeIOBaTh MOJy4YeHHble (DYHKIMM, CTPOUTh UX rpadukd. Martepuan 3Toil conepkaTeabHON
JIMHUM HalleJIeH Ha pa3BUTHE YMEHHUH U HABBIKOB, O3BOJIIOIINX BbIPa)KaTh 3aBUCHMOCTH MEXIY
BEJIMYMHAMU B Pa3jInYHON (opMme: aHaIMTHUECKOH, rpaduyeckoit U cioBecHoi. Ero usyuenue
CIOCOOCTBYET Ppa3BUTHIO AJITOPUTMHUYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K O000OIIEeHHI0 U
KOHKPETH3al[1H, NCII0JIb30BAHUIO aHATIOT .

CopepxarenpHas JuHuA «Hauana MaTeMaTHueCKOro aHaJln3a» MO3BOJISET CYLIECTBEHHO
pacUIMpUTh KPYT KaKk MaTeMaTHUECKUX, TaK U MPUKIIAJAHBIX 33]1a4, JOCTYIHBIX 00YYarOIUMCsl, TaK
KaK y HHUX MOSBJISETCS BO3MOXKHOCTh CTPOUTH TPapUKU CIOKHBIX (DYHKUIHH, OMpPENeNarTh UX
HauOOJIbIIME U HAUMEHBIIINE 3HAUYEHUS, BHIUMCIATE TUIOMAAN GUryp u 00BEMBI Te, HAXOAUTh
CKOPOCTHM U YCKOpeHMsI mpoueccoB. JlaHHas cojepkaTelbHas JIMHUSA OTKPHIBA€T HOBBIE
BO3MO>KHOCTH [TOCTPOECHHSI MATEMATUUECKUX MOJIENIEN pEANIbHBIX CUTYalUil, TO3BOJIAET HAXOIUTh
HaWwIydlllee pelleHuEe B MPUKIAJAHBIX, B TOM YHCJIE COLUATbHO-I)KOHOMUYECKHX, 3a/Jayax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTH4YeCKOTO aHaJu3a CIIOCOOCTBYET Pa3BUTHIO abCTPAaKTHOTO,
(bopManbHO-JIOrMYECKOTO U KPEaTUBHOIO MBIIUIEHUS, (POPMHUPOBAHUIO YMEHHUH pacro3HaBaTh
IPOSIBJIIEHUS] 3aKOHOB MaTeMaTHKU B Hayke, TEXHHKE M HcKyccTBe. OOydaroluecs y3HaIOT O
BBIIAIOIIMXCS pe3yibTaTax, MOJTYYEHHBIX B XOJE pPa3BUTHUsSI MAaTeMaTHKU KaKk HayKH, U 00 HX
aBTOpax.

CopepxarenpHo-MeTOoIMYeCcKass JHHUS «MHOXECTBa M JIOTMKa» BKIIOYAaeT B ceds
AJIEMEHThl TEOPUM MHOXECTB M MaTeMaTHYECKOW JIOTUKHU. TeopeTHKO-MHOKECTBEHHBIE



MPEJICTaBICHNUs] TPOHU3BIBAIOT BECh KYypC HIKOJBHOM MaTeMaTWKH W MpeliarailoT Haubolee
YHHUBEPCAJIbHBIN SI3bIK, OOBEIUHSIOMMN BCE pa3jieibl MaTeMaTUKU U €€ MPUIIOKEHUH, OHU
CBSI3bIBAIOT Pa3HbIE MAaTEMATUYECKHUE NUCLMIUIMHBI U UX IPUIOKEHUS B equHoe 1enoe. [loatomy
BaXHO JIaThb BO3MOXHOCTh OOYYaloLIeMyCsi TOHHUMATh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHON MaTeMAaTHUKH U HUCIOJIb30BaTh €0 JJIsl BBIPAXKEHUS CBOUX MbICIIEH. JIpyrum BaKHBIM
IPU3HAKOM MaTeMaTUKU KaK HayKd CIEQyeT IpPU3HAaTh CBOMCTBEHHYIO €U CTPOroCTh
000CHOBaHHUI U CIIEZIOBAHKE ONPEeIEHHBIM MTPaBUIaM MTOCTPOCHUSI OKA3aTEIbCTB. 3HAKOMCTBO
C DJIEMEHTAMH MAaTEeMaTUYECKOH JIOTHMKH CHOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00y4aromuxcsi, MO3BOJISIET UM CTPOUTh CBOM PACCYKIEHHUS Ha OCHOBE JIOTMYECKHX IPaBHII,
(dopMHpyeT HABBIKU KPUTUIECKOTO MBIIUICHUSI.

B yuebHOM Kypce « Anredpa 1 Hayana MaTeMaTHYeCKOro aHalu3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO0 MOJICIMPOBAHUS, KOTOpPHIE MpPHU3BaHBI CIIOCOOCTBOBATH (POPMHUPOBAHUIO
HAaBBIKOB ITIOCTPOEHHUS MOJIENIEN pEANIbHbIX CUTyalui, UCCIEC0BAHUS 3TUX MOJIENEH C TOMOILBIO
amnmapara ajareOpbl 1 MaTeMaTHYeCKOrO aHalnu3a, WHTEPIPETAlH TOITYYEeHHBIX pPEe3yJbTaTOB.
Takue 3amaHusl BIUIETEHbl B KaXIbld U3 Pa3JeliOB MPOrpaMMbl, MOCKOJIBbKY BEChb MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIb3YETCS JUIsl pelleHHs NpUKIagHbIX 3axad. [Ipu pemenun
pealbHBIX MPaKTUYECKUX 3a/1a4 00yUaroluecs pa3BUBalOT HAOII0JaTebHOCTh, YMEHHE HAXOAUTh
3aKOHOMEPHOCTH, a0CTparupoBarhCs, UCIOIb30BaTh aHAIOTHI0, 00001IaTh U KOHKPETU3UPOBATh
npobiiemy. JledarenpbHOCTh MO (OPMHUPOBAHHMIO HABBIKOB PEIICHUS MPHUKIAJHBIX 3a1a4
OpraHM3yeTcs B IIpollecce H3Y4YEHMsI BCEX TeM Y4yeOHOro Kypca «Anrebpa M Hayaia
MaTE€MaTUYECKOr0 aHaIU3ay.

Ha uzydenue yueOHOro Kypcea « Anredpa v Hayaia MaTeMaTHYECKOr0 aHAIN3a» OTBOJAUTCS
272 gaca: B 10 kimacce — 136 yacos (4 yaca B Hezeno), B 11 kiracce — 136 yacoB (4 yaca B HEZICIIO).



COJEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BbIYMCICHUS

Panmonansubie yncina. OOBIKHOBEHHBIC U JACCITUYHBIC JPOOH, MPOLEHTHI, OECKOHCUHBIC
nepuoanydeckue 1podu. [lpumenenue apobdeii U MPOLEHTOB IS peHIeHUs IPUKIIATHBIX 3aa4 U3
Pa3JIMYHBIX OTPACIIC 3HAHUHN U PEATIbHON KU3HU.

JleiicTButenpHble uyncna. PannoHanbHble U UppaloHaibHbIe Ynciaa. ApumeTnueckue
onepauudy ¢ JCUCTBUTEIBHBIMU 4YHCIaMU. MOIysb JEUCTBUTEIBHOIO YHCIA U €r0 CBOMCTBA.
[TpuOmkE€HHbIE BBIYUCICHHUSA, IMpaBWJIa OKPYIJICHWs, TPUKUIKA U OIEHKa pe3yJibTaTra
BBIYMCIICHH.

Crenens ¢ nenbiM nokasateneM. bunom Herotona. Mcnonb3oBanue noaxoasieit GopMbl
3alUCH ACUCTBUTEIBHBIX YHCEIT ISl pELICHUs TPAKTUUECKHUX 3a/1a4 U IIPEICTABIICHUS IAHHBIX.

ApudmeTrueckuii KOpeHb HaTypajIbHOW CTETNICHH U €r0 CBOMCTBA.

Crenenp ¢ palMOHAJIBHBIM TOKa3aTelieM W €€ CBOMCTBA, CTENECHb C JICUCTBUTEIBHBIM
MIOKa3aTeJIeM.

Jlorapudwm gucna. CBoiicTBa norapudma. JlecITUIHbIC U HATYpaTbHBIC JIOTAPHU(PMBI.

CuHyC, KOCHUHYC, TAHI'€HC, KOTAHI'€HC YHUCIOBOT0 apryMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHTE€HC YMCIOBOTO apryMEHTa.

YpaBHeHNsI 1 HEPABEHCTBA

ToxnaecTBa W TOXIECTBEHHBIC MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb YypaBHEHUS.
PaBHOCHUIIbHBIE ypaBHEHMS U YpaBHEHHsI-clieAcTBUs. HepaBeHCTBO, pellleHe HEpaBeHCTBa.

OCHOBHBIE METOIbI PEIICHUSI IIEJIBIX U IPOOHO-PAITMOHAIBHBIX YPABHEHU U HEPABEHCTB.
MHorouieHsl 0T OIHOW IepeMeHHOM. [lenenre MHOrouIeHa Ha MHOTOUJIEH ¢ OcTaTKoM. Teopema
besy. MHorouwieHs! ¢ niensiMu ko3 durnuenramu. Teopema Buera.

[Ipeobpa3oBaHUs YUCIOBBIX BBIPAKEHUM, COIEPIKALTUX CTENICHH U KOPHH.

Uppanmonansupie  ypaBHeHHs. (OCHOBHBIE METOABI PEIICHUS HUPPAMOHATIBHBIX
YPaBHEHUM.

[TokazaTenpHbie ypaBHeHUsA. OCHOBHBIE METOIBI PEIIEHHUS MMOKA3aTEIbHBIX YPAaBHEHU.

[Ipeobpa3oBaHue BbIpaXeHHH, CoepKaLUX Jorapu(mel.

Jlorapupmuueckue ypaBHeHUs. OCHOBHBIE METOJABI PEIICHUS JIOTapu(PMHUUIECKUX
YPaBHEHUM.

OcHoBHBIE TpUTrOHOMETpHUUeckue ¢Gopmynsl. [IpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIpaKEHM. Pellienre TpuroHoMeTpu4ecKux ypaBHEHHM.

Pemenne cucrem nuHENHHBIX ypaBHEHMM. MarTpuiia CHCTEMBI JIMHEHHBIX ypaBHEHHH.
Onpenenurens MaTpulbl 2X2, €ro reoOMETPUYECKHMH CMBICI W CBOWCTBA, BBIYUCIEHUE €r0
3HAYCHHUS, IPUMEHEHHUE OTNPEICIUTENS I PEIICHUs] CUCTEMbI JIMHEHHBIX YpaBHeHHH. Pemenue
MPUKIIAIHBIX 33/1a4 C IOMOIIBIO CUCTEMBI JINHEWHBIX ypaBHEeHM. VcciienoBanne mocTpoeHHOM
MOJICJIH C TIOMOIIIBIO MATPHIL M OTIPEACIIUTEIICH.

[TocTpoeHne maTeMaTHYECKUX MOJENIEd peaqbHON CUTyallMu C MOMONIbI0 YPAaBHEHHUM U
HepaBeHCTB. [[puMeHeHne ypaBHEHUH 1 HEPABEHCTB K PEIICHUIO MaTEMAaTHIECKUX 3a1a4 U 3a/1a4
U3 pa3IMyYHbIX 00JacTell HAYKU U PEabHOM JKU3HH.

DyHKIUHN U TPaQUKH

Oyukmms, cmocoObl 3amanust (yHKIUH. B3aunmHo oOpatHble (yHKIMU. Kommosurus
byuxuii. ['padux pyHkumun. DnemeHTapHble Mpeodpa3oBanus rpadukoB QyHKINHI.

OO6nacTh onpeaeneHuss 1 MHOKECTBO 3HadeHni QpyHkiwu. Hymu ¢ynkmum. [TpomexyTku
3HAKOMOCTOSIHCTBA. UETHhIe M HeuéTHble QyHKuuu. llepromnyeckue dyHkuun. [IpoMexyTkn
MOHOTOHHOCTH (pyHKIMH. MakcuMyMbl 1 MUHHUMYMBI (yHKIMK. Hanbomnbliee 1 HaMeHbIIee
3Ha4YCHUs PYHKIIMU HA TIPOMEKYTKE.



Jluneiinas, KBaJjpaTU4IHAS U IPOOHO-TMHEHHAS QYHKIIUHA. DJIEMEHTAPHOE UCCIICIOBAHNE 1
MOCTPOCHHE UX TPAPHUKOB.

CreneHHass (yHKLUUS C HaTypaJbHBIM M IIeJIbIM IOKa3areneM. EE cBoiicTBa M rpaduxk.
CpoiicTBa 1 rpaduK KOpHA n-Oi CTENeHW Kak (PyHKIMH OOpaTHOM CTENEeHH C HaTypalbHBIM
IIOKA3aTeJIEM.

[Toka3zarenbHas u norapudmuyeckast pyHKIUM, UX cBoicTBa U rpaduku. Vcnonp3zoBanue
rpaduKoB QYHKUUHN JUIsl peleHUs] ypaBHEHUH.

Tpuronomerpuueckass OKPYXHOCTb, ONpEICICHHE TPUTOHOMETPHUECKUX (QYHKUIUI
YHCJIOBOI'O apryMEHTA.

@OyHKIMOHAIBHBIE 3aBUCKMOCTH B pEaJIbHBIX MpoIeccax U sBieHusX. [ paduku pearbHbIX
3aBUCUMOCTEM.

Havyana maTreMaTH4YecKoOro aHajmusa

ITocnenoBarenbHOCTH, CIIOCOOBI 331aHNUS ITOCTeI0BaTeNbHOCTENH. MeTo MaTeMaTnyeckoi
WHIYKUUA. MOHOTOHHBIE M OrpaHUYECHHBIC IIOCIIENOBATEIBHOCTH. MCTOpHUS BO3HUKHOBEHUS
MaTEeMaTHYeCKOro aHaJIM3a Kak aHaJln3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass W TeOMETpHYECKass MHporpeccud. beckoHeYHO — yObIBaromas
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO YOBIBAIOILIEH IeOMETPHUUECKOW HPOrpeccuu.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. dopMyna CIOXKHBIX MPOLIEHTOB.
Hcnonp30BaHne IPOrPECCUM JUIsS PELICHUs] PEAJIBHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa.

HenpepeiBable ¢(yHKIMEM W uX cBoiicTBa. ToukW paspbiBa. ACHUMITOTHI TpadUKOB
¢yukuuii. CBoiicTBa (DyHKIMI HENpPEpbIBHBIX HAa OTpe3ke. MeToa MHTEpBajOB Ul peIleHUs
HepaBeHCTB. [IpruMeHeHne CBOWCTB HEMTPEPBHIBHBIX (DYHKIUHN ISl pEIICHUS 3a/1a4.

IlepBas u BTOpas npousBoaHble GyHKIMU. OnpenesieHue, reOMeTpUIecKuii U pU3ndecKuit
CMBICJI IPOM3BOIHON. Y paBHEHHE KacaTelIbHOH K rpaduKy QyHKINH.

ITpou3zBosHbIe n1eMeHTapHbIX (QyHKIMNA. [Ipon3BoHAs CyMMBI, IPOU3BEICHUS, YACTHOTO
Y KOMIO3ULIMU (QyHKLUH.

MHoxecTBa M JIOTHKA

MHOXeCTBO, Onepaly HaJl MHOKECTBAMHU U MX CBOMCTBA. Jlmarpammel Dinepa—BenHa.
[IpuMeHeHnEe TEOpETUKO-MHOXKECTBEHHOIO ammnapara Julis ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUU 3a]1a4 U3 IPYTUX YU€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO  MaTeMaTH4YEeCKOro  OOBEKTa,  CIIEACTBUE,
JI0Ka3aTeNIbCTBO, PABHOCUJIBHBIE YPABHEHUS.

11 KJIACC

Yucna v BbIYMCICHUSA

Harypanbuble u nensle uucna. IIpuMeHeHHMe NPU3HAKOB AECIMMOCTH LENBIX YHUCEI,
HauoOonbmui obmuit nenurens (nanee — HOJl) u Haumensiiee obmee kpatHoe (nanee — HOK),
OCTaTKOB 10 MOAYJIIO, alropuT™Ma EBKina s pemenus 3aaad B LENIbIX Yhciax.

KommnekcHele uwucna. AnreOpanyeckas M TpUTOHOMeTpudeckas (OpMBI 3amucu
KOMILJIEKCHOTO 4Hcia. Apru(MeTHdyecKkrue ornepanun ¢ KOMIUIEKCHBIMU uuciiamu. M3o00paxenue
KOMIUIEKCHBIX YHCEJI Ha KOOpIMHATHOM mtockocTh. Popmyna Myaspa. KopHu n-oii cTenenu u3
KOMIUIEKCHOTO uucna. [lpuMeHeHHe KOMIUIEKCHBIX 4YHCed I pemeHus (U3NYeCKUX |
T€OMETPUYECKHX 3a/1a4.

YpaBHeHHs U HEPABEHCTBA

Cucrema 1 COBOKYTHOCTh YPAaBHEHMI 1 HEPABEHCTB. PaBHOCHUIIbHBIE CUCTEMBI U CUCTEMBI-
CIIEeCTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60p KOpHEW TPUTOHOMETPUUYECKUX YpPAaBHEHUH C MOMOIIbIO TPUTOHOMETPHUYECKON
OKPYXHOCTH. Pelienne TpuroHoMeTpu4ecKiux HEPaBEHCTB.

OCHOBHBIE METO/BI PELIEHUS TTOKA3aTENbHBIX U JIOTApU(PMUUECKIX HEPABEHCTB.

OcCHOBHBIE METOABI PELIEHUS UPPALIMOHATIBHBIX HEPABEHCTB.



OcHOBHBIE ~ METOABI  PEIIEHUS CUCTEM M COBOKYIHOCTEH  pPallMOHAJIBHBIX,
UppaIMOHATBHBIX, TOKA3aTEIbHbIX U JIOTapU(PMUUECKUX YPABHECHHH.

VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C IIApaMETPaMHU.

[IpumeHeHne ypaBHEHMI, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMAaTUUYECKUX 3a1ad U
3ajjady U3 pa3iIMuyHbIX 00JacTeldl HayKM M pPEIbHOM JKWU3HU, HHTEpHpeTalus MOJyYEHHBIX
pe3yIbTaTOB.

DOYyHKUMH U TPaPUKH

I'padux xommosuimu QyHkuuii. ['eomerpuueckue o0pas3pl ypaBHEHU U HEPaBEHCTB Ha
KOOpPJAMHATHOM INIOCKOCTH.

Tpuronomerpuueckre GyHKINHU, UX CBOMCTBA U rPaUKH.

I'papuueckue MeTOAbl pelIEHUs ypaBHEHHH M HepaBeHCTB. I'paduueckue MeTOAbI
peleHus 3a1a4 ¢ IapaMeTpamH.

Hcnonb3oBanue rpa¢ukoB (QyHKIMH A8 HUCCIEAOBAaHUS IPOLECCOB U 3aBUCHUMOCTEH,
KOTOpPBIE BO3HUKAIOT NP PEIICHUH 3a]1a4 U3 APYTUX Y4eOHBIX MPEIMETOB U pPeallbHON KHU3HH.

Havaja maTeMaTH4YeCKOIo aHaJIM3a

[TpumeHeHne MpOU3BOTHOM K UCCIIEAOBAHUIO (DYHKITUI HA MOHOTOHHOCTB U OKCTPEMYMBI.
Haxosxnenne HauOobIIero 1 HAMMEHbLIEro 3HaYeHN I HeNTPePhIBHOM (PyHKIIMM Ha OTpe3Ke.

[Ipumenenne NPOU3BOAHOM JUISl HAXOXACHUS HAWIY4YIIEro pPEIIeHHs B IMPUKIIAJHBIX
3ajjayax, s ONpEAeNCHHs CKOPOCTH M YCKOpPEHMs Ipolecca, 3aJaHHOro (GopMmysol HiIu
rpaduKoMm.

IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBooOpa3HbIX. IlepBooOpa3Hble 31€MEHTapHBIX
¢yuxuuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Hurerpan. ['eomeTpruueckuii CMBICT HHTETpasna. Berducienrue onpeaeséHHoro HHTerpaina
no ¢popmyne Hetorona-Jleitoauma.

[IpumeHeHue wuHTerpana i HaXOXJIEHHUS IUIOIAAEH IMJIOCKUX ¢Guryp M o0bEMOB
FE€OMETPUUYECKUX TEII.

ITpumeps! perennit quddepeHInanbHbIX ypaBHEHHH. MaTeMaTHuecKoe MOAETUpOBaHNE
PEeaIbHBIX MPOLIECCOB C MOMOLIBIO AU(PepeHIINATbHBIX YPaBHEHHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSAA VYYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIN
YPOBEHb) HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:kaaHCcKOro BOCIMTAHUSA:

cOPMUPOBAHHOCTh TPAKIAHCKOW TIMO3UIMK OOYyYaIomerocss Kak aKTHMBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHIMCKOro OOIIECTBAa, MPEACTABICHHUE O MAaTeMaTHMYECKHUX OCHOBAX
(YHKIIMOHUPOBAHMS PA3NUYHBIX CTPYKTYp, SIBICHUH, NPOIEAYyp TPakIaHCKOTO OOIIecTBa
(BBIOOpPHBI, OMPOCHI U JAPYTo€), YMEHHUE B3aUMOJACHCTBOBATH C COIMAIbHBIMH WHCTUTYTaMHU B
COOTBETCTBUU C UX QYHKIUSIMU H HA3HAUYCHUEM;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

c(OPMHPOBAHHOCTH POCCUNCKOM IpaXIaHCKOW UACHTHYHOCTH, YBKEHUS K MPOLLIOMY H
HACTOSIIIEMY POCCHMCKON MaTeMaTHKH, EHHOCTHOE OTHOILIEHHE K JOCTUKEHUSIM POCCUICKHUX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIpYruX HayKax, TEXHOJIOTHUAX, cpepax SIKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHHWE JIYXOBHBIX IIEHHOCTEH POCCHUHCKOrO Hapoja, CHOpPMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKU W JESTENbHOCThIO YYEHOIO, OCO3HAHHE JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOWYMBOTO Oy IyIIETO;

4) 3¢TeTHYECKOIr0 BOCIIUTAHMS:

ACTETUYECKOE  OTHOIICHHE K  MHUpPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEHICHHH, pacCyXIEeHUH, BOCIHPHUUMUYHUBOCTh K
MaTEeMaTUYECKUM acleKTaM Pa3InYHbIX BUJIOB UCKYCCTBA,

5) ¢pusuveckoro BocnuTAHMUSA:

c(hOpMUPOBAHHOCTh YMEHHS PUMEHSATh MaTEMaTUUECKHE 3HAHUS B UHTEPECaX 3/J0POBOTO
u Oe3omacHOro obOpasa >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, PEryisipHas Gu3anyeckass akTUBHOCTB),
buznyecKoe COBEPIICHCTBOBAHHE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON JA€ATEIbHOCTHIO;

6) TPy10BOT0 BOCIIUTAHUA:

TOTOBHOCTB K TPYJly, OCO3HAHUE LIEHHOCTU TPYAOIIOOUS, HHTEPEC K PA3INIHBIM cepam
MpOoECCHOHAIBHON ACSITEIIBHOCTH, CBA3aHHBIM C MAaTEMAaTHUKOW W €€ MPUIIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymielt mnpodeccu U peaTu3OBbIBaTh COOCTBEHHBIE
JKU3HEHHBIC IUTaHBbI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3OBaHHIO W
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HANPaBICHHOCTH;

7) 3K0JIOTMYECKOT0 BOCTINTAHUSA:

c(hOPMHUPOBAHHOCTh JKOJOTMYECKOW KYJIbTYpbl, TOHUMAHWUE BIUSHUS COIHUAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
I100aTBHOTO XapaKTepa YKOJIOTHIECKUX MPOOIIeM, OpHEHTAITUS Ha TPUMEHEHHE MaTeMaTHYECKIX
3HAHMI JJIs1 pEIIeHUs 3a7a4 B 00J1aCTH OKpYKaroIIel cpepbl, ITIAaHUPOBAaHUE TOCTYITKOB U OLEHKU
UX BO3MOYKHBIX TTOCJICJICTBUM JIJISi OKPYIKAIOIIEH CPEJIbI;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIECTBEHHOW MPAKTUKH, TOHUMaHHWE MAaTeMaTH4YeCKOW HayKH Kak chepsl
YEJIOBEUECKOW NESITEIIbHOCTH, ITANoB €€ Pa3BUTHS W 3HAYUMOCTHU ISl PA3BUTHSI ITUBUIIU3AIINH,
OBJIQJICHHE SI3BIKOM MATEMaTHUKU U MaTEMaTHYECKON KyJIbTYypOH KaK CPEJACTBOM MO3HAHUS MUPA,
TOTOBHOCTb OCYIIECTBIISITH MPOSKTHYIO U MCCIIEIOBATEIBCKYIO IEATEIbHOCTh WHINBHAYAIBHO U
B IpyIIIIE.



METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTenbHbBIC YHHBepPCcAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBble JJornueckue neiicTBuA:

BBIABJIITE W XapPaAKTCPU30BATh CYHICCTBCHHLIC IMMPU3HAKH MATCMATUYCCKUX O6’beKTOB,
NOHATUHM, OTHOWIEHMH MeXAy MOHATUAMH, (OpMyJIUpOBaTH ONpEAETICHUsS  MOHATHH,
YCTaHABIIMBATh CYIIECTBEHHBIN NpPH3HAK KIACCU(UKAIMKA, OCHOBAHUS Il 0000IIeHUs u
CPAaBHEHHUs, KPUTEPUU IIPOBOJAUMOI0 aHAJIN3a,

BOCIIPUHUMATh, (OPMYJIHPOBATh M TPEOOPa3OBBIBATH CYKICHUSA: YTBEPAUTEIbHBIC WU
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE,

BBIABJIAITE MATCMATUYCCKUC 3aKOHOMCPHOCTHU, B3aMMOCBA3HU U IIPOTUBOPCHUSA B q)aKTaX,
JAHHBIX, HaOMIONEHUSX W  YTBEPKICHUAX, IpeliaraTb KPUTEpUU IS BBIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JIeJIaTh BBIBOJBI C HMCIIOJB30BAaHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX M HHAYKTHUBHBIX
YMO3aKI4YeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITENILHO JI0Ka3aTebCTBA MAaTEMaTUUECKUX YTBEPXKIECHUH (TIpsMble U
OT MPOTUBHOIO), BBICTpAaUBaThb ApPryMEHTAIUIO, IMPUBOAUTH NPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYKJICHHSI U BBIBObI;

BBIOMpaTh cnoco0 pemeHUst y4deOHOW 3amaud (CpaBHHUBAaTh HECKOJBKO BApHUAHTOB
peuieHus, BbIOMpaTh HauOoJee MNOAXOASIIMM ¢ YYETOM CaMOCTOSITEIbHO BBIJCICHHBIX
KpUTEPUEB).

Ba3zoBble nccienoBarebCKue 1eHCTBUSA:

MCIIOJIB30BATh BOIIPOCHI KaK MCCIIE0BATEILCKUN HHCTPYMEHT IMO3HAHUS, ()OPMYIUPOBATH
BOINPOCHI, (PUKCUPYIOLIME NPOTUBOpEYHE, NpoOJeMy, YCTaHABIMBATh HCKOMOE M JAaHHOE,
(GbopMUpPOBATH TMIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3ULINIO, MHEHHUE;

IIPOBOAUTH  CaMOCTOSITEJIBHO — CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, HCCIECJOBAHHUE IIO
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOro OObEeKTa, SIBJIECHUS, IPOLIECCa, BBISIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSAMH, TPOLIECCaMH;

CaMOCTOSITENIbHO (POPMYJINPOBATh 00OOIIEHUS U BBIBOABI 10 pe3yJIbTaTaM MPOBEAEHHOTO
HaOJI0IeHNs, UCCIIEIOBAHMsI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyUYE€HHBIX PE3yJIbTaTOB, BHIBOJIOB U
000011IeHHNI];

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAKIKE BBIABUIATh MPEATIONIOKEHHS O
€T0 pa3sBUTUHU B HOBBIX YCIIOBHAX.

Padora ¢ undopmanueii:

BBISIBJIIATD Zle(i)I/IIII/ITI)I I/IH(l)OpMaIII/II/I, JaHHBIX, H€O6XOI[I/IMI>IX IJid OTBETA HAa BOIIPOC U IJIA
pEILeHNUs 3a]a4H;

BbIOMpaTh HMH(OpPMALMIO W3 HUCTOYHUKOB pPA3IMYHbIX THUIIOB, AaHAJIU3UPOBATb,
CHUCTEMaTH3UpOBaThb W HHTEPIPETUPOBATh MHOOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
MpeJICTaBICHHUS,

CTPYKTYpUpOBaTh  HMH(pOpMAlMIO, TPEACTaBIATh €€ B  pa3iMyHbBIX  (opmax,
WTIOCTPUPOBATH TpaduuecKy;

OLIEHUBATh HAAEKHOCTH MH(OPMAIMM MO CaMOCTOSATENBHO C(HOPMYITUPOBAHHBIM
KPUTEPUIM.

KoMMyHHKaTHBHBbIE YHUBEpPCaJIbHbIEC Y4eOHbIE el CTBUSA

OO0menue:

BOCIPUHUMATh U (OPMYIIMPOBATH CYXKJIEHUS B COOTBETCTBUH C YCIOBUSMHU U LEJISIMHU
oO0I1eHus], SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHMS B YCTHBIX U NMUCHBMEHHBIX
TEKCTax, 1aBaTh [TOSICHEHHUS 110 X0y PEIICHM 3a/1a4i, KOMMEHTHUPOBATh ITOJIyYEHHBIN PE3yJIbTAT;



B XOJie 0OCYKJIEHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAa€MOM TEMBbI, MPOOJIEMEI,
peLHaCMOI\/'I 3aa4yy, BBICKA3bIBATb MACHU, HAIICJICHHLIC Ha IMOUCK PCHICHHUA, COIIOCTABJIAATL CBOU
CYXJICHUSI C CYXKICHUSMHU JPYTrUX YYaCTHUKOB JUANOra, oOHApyKMBaTh Pa3lInYMe U CXOJCTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMyIIHPOBATh Pa3HOTIIACHS], CBOM BO3PAKCHHUS;

MPEJCTaBIATh PE3YJIbTAaThl PEHICHUS 3a/1a4yd, SKCIIEPHUMEHTA, HCCICIOBAHUsS, MPOCKTA,
CaMOCTOSITENIbHO BBIOMPATh (POPMAT BBICTYIUICHUS C YYETOM 3aa4 MPE3CHTALUU U OCOOCHHOCTEH
ayTUTOPHH.

PeryasiTuBHble yHHBepcaJbHbIE y4eOHbIe JeiicTBUS

Camoopranuszanus:

COCTaBJIATH IUIaH, AJITOPUTM pELIEHUS 3a/ladyd, BbIOMpaTh CHOCOO peuieHus ¢ y4éToM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI pEUICHUH ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, SMOLMOHATbHbI HHTE/JIEKT:

BJIa/I€Th HABBIKAMU MO3HABATENbHOM pe(IeKCUU KaK OCO3HAHMS COBEPILIAEMBIX I€HCTBUN
U MBICIUTENBHBIX TPOIIECCOB, WX pe3yJbTaTOB, BIAJETh CIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpOIIecca U pe3yJibTaTa pelIeHus MaTeMaTHUeCKOH 3a1auu;

MPEIBUICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH INPH PEHICHUH 3a7add, BHOCHUTH
KOPPEKTUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIHCTB, JNaHHBIX, HAIJIEHHBIX OMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yJbTaTa WEIU M YCIOBUSM, OOBACHATH NPUUYHHBI
JOCTHKEHUS MITH HEAOCTIDKEHHSI PE3yJIbTaTOB NESATEIbHOCTH, HAXOIUTh OIIMNOKY, 1aBaTh OLEHKY
IpUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITeJIbHOCTD:

MOHUMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHIUBUIYaIbHOU pabOTHI MpHU
pemieHnr y4eOHBIX 3aJay, MPUHAMATh LEJIb COBMECTHOH JeATENbHOCTH, IUIAHUPOBAThH
OpraHu3alMl0 COBMECTHOM pPabOTHI, paclpeleniTbh BUIbl padOT, JOrOBapHBAThCs, OOCYXIaTh
MIpoIIeCC U Pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX JIFOJICH;

y4acTBOBaTh B IPyNIOBBIX (opmax paboThl (00CyxJeHHs, OOMEH MHEHHH, «MO3TrOBbIE
HITYPMBD» ¥ HHBIE), BBITTOJHATH CBOO YaCTh pa0OTHI M KOOPAWHUPOBATH CBOU JICUCTBUS C IPYTHMHA
YJIeHAMHU KOMaH/bl, OLIEHWBAaTh KAayeCTBO CBOET0 BKJaja B OOLIMH MPOIYKT MO KPUTEPHSIM,
c(OpMYIHPOBAHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBUSI.

MHNPEAMETHBIE PE3YJbTATbBI

K xonmy oOyuenus B 10 kjacce oOyyarouiuiicsi MOJYYUT CIEAYIOIIME MpeIMETHBIE
pe3yJbTaThl MO OTJENbHBIM TeMaM pabodeil mporpaMmsel y4eOHOro Kypca «Anrebpa M Haudana
MaTeMaTHUYeCKOIo aHaJIu3a»:

Yuciia ¥ BbIYUCICHUSA:

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: PAlIMOHAIBHOE YNCII0, OECKOHEYHAsl TepUoInYecKas
poOb, MPOIEHTHI, WPPALMOHAIBHOE YHCIO, MHOXKECTBA PAaIlMOHAIBHBIX M JEHCTBUTEIbHBIX
YHcell, MOJYJIb IEUCTBUTEIBHOTO YHCIIA;

MPUMEHSATH APOOU U MPOLIEHTHI ISl PELIeHUs TPUKIATHBIX 3a]1ad U3 Pa3JIMUHbIX OTpacieit
3HAHWM U peasbHOM )KU3HU;

NPUMEHATh NPUOIMKEHHBIE BBIYMCICHUS, NpaBUJIA OKPYIJICHHS, NPUKUAKY U OIEHKY
pe3yJibTaTa BEIYMCIIEHU;

CBOOOJHO ONEpUpOBaTh TMOHATHEM: CTENEHb C IIeNbIM II0Ka3aTelieM, HCIOJIb30BaTh
NOAXOANIYI0 (hOpMYy 3amucH JIEHCTBUTENIBHBIX YMCET JUIsl pEelIeHHs MPaKTHYEeCKUX 3a7ad U
IIPEJICTaBICHNS JaHHBIX;

cBOOO/IHO ONEPUPOBAThH MOHATHEM: apU(PMETUUECKUN KOPEHb HATYPaAJIbHOM CTENEHU;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: CTEIIEHb C PALIMOHATIBHBIM ITOKa3aTelNeM;



CBOOOJHO ONEpUPOBaTh MOHATUAMU: JIorapudM 4YHUCIA, JECATUYHBIE M HaTypajibHbIE
J0TapuQMmBbl;

CBOOOJHO ONEpUPOBaTh MOHATUAMHU: CUHYC, KOCHMHYC, TAaHI'€HC, KOTAHI'€HC YMCJIOBOIO
apryMeHTa;

OIIEpUPOBATh NOHATUAMHU: aPKCUHYC, ADKKOCUHYC U apKTaHI'€HC YMCIOBOI'O apryMEHTA.

YpaBHeHus U HepaBeHCTBA:

CBOOOJHO  ONEepUpOBaTb  MOHATHAMM:  TOXKIECTBO, YpPaBHEHHE, HEPaBEHCTBO,
PaBHOCUJIBHBIE YPAaBHEHUS U YPABHEHUS-CIICACTBUS, PABHOCUIIBHBIC HEPABEHCTBA;

IPUMEHATh PaA3IMYHbIE METO/bl PEIIEHUS PALUOHANBHBIX U JAPOOHO-PallMOHAIBHBIX
YPaBHEHUH, IPUMEHATh METOJ HHTEPBAJIOB Il PELICHUS HEPAaBEHCTB;

CBOOOJHO OIEPUPOBATh MOHATUAMU: MHOTOYJIEH OT OJHOM NEePEMEHHON, MHOTOUWIEH C
HeNbIMU K03 (hUIIMeHTaM#, KOPHU MHOTOWIEHA, IPUMEHSTD JIeJICHHE MHOTOWIEHA HA MHOTOUJIEH
¢ ocTaTKoOM, TeopeMy besy u TeopeMy Buera uis pemenns 3anay;

CBOOOZIHO ONEpUpOBaTh MOHATHSMM: CUCTEMA JIMHEMHBIX YpaBHEHUM, MaTpula,
ONpEeACIUTENb MaTpULbl 2 X 2 W €ro IeOMETPUYECKUH CMBICIH, MCIOIb30BaTh CBOMCTBA
onpeaenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3Hau€HUs, IPUMEHATh ONPEICIUTENN ISl PELIECHUS
CUCTEMBI JIMHEWHBIX YPAaBHEHHMH, MOJEIMPOBATH PEANBHBIE CUTyallMM C IIOMOIIBIO CUCTEMBI
JUHEHUHBIX YPaBHEHMM, WCCIEI0OBaTh IIOCTPOCHHBIE MOJENIM C IIOMOIIBI0 MAaTpull U
OIpEeACIIUTENEH, UHTEPIIPETUPOBATh ITOJIYYEHHBIN PE3yJIbTaT;

MCIIOJIB30BaTh CBOMCTBA JEMCTBUI C KOPHAMH JIJIs TPe0Opa30BaHUs BHIPAKEHU,

BBINOJIHATE NPEOOpa30BaHUs UUCIIOBBIX BBIPQKEHUHM, COJAEpXkAIUX CTENeHH C
palMOHAIBHBIM I10KA3aTEIEM;

UCIOJb30BaTh CBOMcTBa JorapupmoB JUisi 1HpeoOpa3oBaHUS  JIOrapUPpMHUUECKUX
BBIPAKECHMI;

CBOOOJHO  ONEpUpOBaTh  IMOHATUSAMHU:  MppALMOHAJIbHBIE,  IIOKa3aTelbHblE U
Jorapu(pMHUUECKUE YPaBHEHHUS, HAXOIUTh MX PEUICHUS C IMOMOIIBIO PaBHOCHIIBHBIX MEPEXOI0B
WJIU OCYLIECTBIIASA IIPOBEPKY KOPHEH;

NPUMEHSTh OCHOBHBIE TPUTOHOMETpHUUYECKHEe (QopMyabl JUisl  IpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUI;

CBOOO/JIHO OIEpPUpPOBaTh IOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHUE, NPUMEHSTh
HEo0Xo1uMble (OPMYIIBI IS peIlIEHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUH;

MOJIETIMPOBATh pealbHbIE CUTyallUM Ha S3bIKE aireOpbl, COCTaBISATh BBIPAKEHUS,
YpPaBHEHUs, HEPABEHCTBA II0 YCIOBHUIO 3aJayd, MCCIEI0BAaTh IIOCTPOCHHBIE MOJCIH C
UCIIOJIb30BAaHUEM almapaTa anreOpsl.

DOYyHKUUH U TPapuKu:

cBOOOZIHO OnepupoBaTh MOHIATUAMU: (YHKIUS, CIOCOOBI 3aJaHus (YHKIUH, B3aUMHO
oOpaTHble (QYyHKUUHU, KOMMO3UIUS (YyHKIMHA, rpaduk (YHKIHHU, BBINOJHATH 3J€MEHTapHbIE
npeoOpazoBanus rpaduKoB QyHKINIA;

CBOOOJHO ONEpUpPOBaTh MOHATHAMHU: OOJACTb ONpEIENCHHs M MHOXECTBO 3HAUYEHHI
byHKIUHN, HyId QYHKUIUHU, TPOMEKYTKH 3HAKOIOCTOSTHCTBA;

CBOOOJHO OINEpPHPOBATH MOHATUSAMH: UYETHBIE U HEYETHBIC (YHKLMHU, MEPHOAMYECKHE
GYHKIUM, TPOMEXYTKM MOHOTOHHOCTH (YHKUIMH, MaKCUMyMbl W MHHMMYMBbI (YyHKLUH,
HaunOoJIbIlIee 1 HaUMEHblIIee 3HaUeHne (PYHKIUU Ha IPOMEKYTKE;

CcBOOO/JIHO ONEpUPOBATH MOHATUSAMHU: CTENEHHAas (QYHKIMS C HATypaJbHbIM M IIEJIbIM
nokasareseM, rpaduk CTENeHHON (YHKIMU C HaTypajJbHBIM W LEJNbIM IOKa3aTeneM, rpaduk
KOPHSI N-Oi CTeNEeHM KaK QYHKIIMH 0OpaTHOW CTENEHH C HAaTYpaJIbHBIM IOKa3aTeleM;

ONEepUPOBATh TOHATHAMM: JIMHEWHAs, KBaJpaTU4yHas U JpoOHO-THHEWHas (YHKINH,
BBITMOJHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TOCTPOCHUE UX TPAPUKOB;

CBOOOJHO OMEpUpPOBaTh MOHATUAMU: MOKa3aTeldbHas U Jorapupmuueckas QyHKIUH, UX
CBOICcTBa U rpadUKH, UCIOJIB30BATh UX IPa(UKU JIJIsl pEIIeHHs YPaBHEHUI;



CBOOOJHO ONEpUPOBATh MOHATHAMHU: TPUTOHOMETPHUUYECKAs] OKPY’KHOCTh, OIpEJECIICHUE
TPUTOHOMETPUUYECKUX (PYHKIUN YUCIIOBOTO apryMEHTa;

UCIOJb30BaTh Tpaduku (QYyHKIMHA A MCCIEIOBAHUS IPOLIECCOB M 3aBUCUMOCTEN NpHU
peLIeHNH 3aJad U3 JPYruxX y4eOHBIX MPEIMETOB M pealbHOW KHU3HH, BBIpaXaTh (opMyiIaMu
3aBUCHUMOCTH MEXKIY BEJIUYNHAMU;

Havyana maTeMaTH4eCcKOro aHajmu3a:

CBOOOJHO ONEpPUPOBATH MOHATHAMM: apU(MeTHUecKass M reoMeTpudeckas Iporpeccus,
OeckoHeuHO yOBIBaIOIIasi FreOMETPUYECKasi IPOTPECCHs, TMHEHHBINA U SKCIIOHEHIMAIBHBIA POCT,
(bopMyI1a CI0XXHBIX IPOLIEHTOB, UMETh IIPECTABICHUE O KOHCTAHTE;

HCII0JIb30BaTh IPOIPECCUU JIJIsl PELIEHMSI pEaJIbHBIX 3a]a4 IIPUKJIaJHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBaTh IMOHATHSAMM: IOCJIEAOBATENBbHOCTb, CHOCOOBI  3a/aHUs
II0CJIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE [TOCIEA0BATEILHOCTH, IOHUMATh OCHOBBI
3apOXKIEHUS] MaTEMATHYECKOI0 aHaIM3a KaK aHaln3a OECKOHEUHO MaJlbIX;

CBOOOJHO OMEpPUPOBATh MOHATHAMU: HENpPEPHIBHBIC (DYHKIMH, TOUYKU paspbiBa rpadukxa
bYyHKIIUHM, aCUMITOTHI rpaduka GyHKIUY;

CBOOOJHO OMEpPUPOBATh MOHATHEM: (YHKIHS, HENpEepbIBHAs HAa OTPE3KE, MPUMEHSThH
CBOWCTBA HEMPEPBIBHBIX (DYHKLUH /715 peILIeHHs 3a/1a4;

CBOOOZHO oOIEpUpOBaTh MOHATHSMH: I€pBasi M BTOpas NPOU3BOAHbIE (DYHKIMH,
KacaTenbHas K rpaQuky QpyHKINU;

BBIUUCIIATh IPOU3BOJHBIE CYMMBbI, MPOM3BEICHHUS, YaCTHOIO W KOMIIO3ULIUU JIBYX
(GyHKUHMH, 3HaTh IPOU3BOJHBIC 3JIEMEHTAPHBIX (QYHKLUH;

HCII0JIb30BAaTh T€OMETPUUYECKUN U PU3NYECKUI CMBICI TPOU3BOIHOM JUIsl pEIICHUs 3a]1a4.

MHoxecTBa M JIOTHKA:

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: MHOKECTBO, OTIEPALIUU HAJl MHOKECTBAMU;

HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar AJis OIMCaHMsI pealbHbIX IPOLIECCOB
U SIBJICHUM, IPU PEIIEHUY 3aa4 U3 JPYTUX YYEOHbIX [IPEIMETOB;

CBOOOJHO ONEpUpOBaTh MOHATHAMU: ONpEAeTIeHHe, TeopeMa, ypaBHEHHE-CIIEACTBUE,
CBOMCTBO MaTeMaTH4ecKoro oOO0BEKTa, J0Ka3aTelbCTBO, PAaBHOCWIbHBIE YpaBHEHUS U
HEPABEHCTBA.

K xonmy oOyuenus B 11 kjacce oOyyarouiuiicsi MOJYYUT CIEAYIOIIHME MpeIMETHBIE
pe3yJbTaThl MO OTJENbHBIM TeMaM pabodeil mporpaMmsel y4eOHOro Kypca «Anrebpa M Haudana
MaTEMaTUYECKOr0 aHAIIN3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOO/ZIHO OIEpUPOBaTh NOHATHUAMU: HATypajdbHOE U II€JI0€ YHUCIO0, MHOXECTBa
HaTYpaJIbHBIX M LENbIX YHCEN, UCIIOIb30BaTh NPU3HAKU AenumocTty nensix yucen, HOJ n HOK
HaTYpaJIbHBIX YHMCEN JJIsl pEeLIeHUs 3a7a4, IPUMEHATh alroput™ EBkinia;

CBOOOJTHO OTIEPUPOBATH MOHATHEM OCTAaTKa MO MOIYJIIO, 3allMChIBATh HATYypaJIbHbIE YHCIIa
B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAaX CUMCIICHUS;

CBOOOJHO OIEPUPOBATh MOHITUSMHU: KOMIUIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX
YHcell, MPe/ICTaBIsATh KOMIUIEKCHBIE YHClia B alreOpandeckoil U TpUroHOMeTpuueckoil dopme,
BBITOJIHATH apUPMETHYECKHE OTIEPALIMU C HUMH U N300paXkaTh HAa KOOPJMHATHON TIOCKOCTH.

YpaBHeHHsI M HEPABEHCTBA:

CBOOOJHO  ONEpUpOBaTh  MOHATHUSAMHU:  MppAlMOHAIbHBIE,  IOKa3aTelbHbIE U
JorapuMuuecKre HEPaBeHCTBA, HAXOAUTh UX PEHICHUS C TOMOIIbIO PABHOCHIIBHBIX MTEPEXOJI0B;

OCYIIECTBISATH OTOOP KOpHEH NMPH pelIeHNH TPUTOHOMETPUIECKOTO YPaBHEHUS;

CcBOOO/JIHO OMNEpUpPOBaTh MOHSATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, NPUMEHSTh
HEo0Xo1uMble (GOPMYITBI IS peIICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

cBOOO/IHO OTIEPUPOBATH MOHATUAMHU: CHCTEMA U COBOKYITHOCTh YPAaBHEHUHN 1 HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEACTBHS, HAXOAUTh PELIEHHUs] CHCTEMBI M COBOKYITHOCTEN
paloHaIbHBIX, HMpPPAlOHATIbHBIX, TOKA3aTeNbHBIX M JIOrapu(MUYECKUX YpaBHEHUH U
HEPABEHCTB;



pelmaTh panyoHAIbHbIE, HPPALMOHAIBHBIC, IIOKa3aTelbHblE, Jorapudmuyeckue u
TPUTOHOMETPHUUYECKHE YPAaBHEHHS U HEPABEHCTBA, COJIEPrKaIllie MOAYJIU U ITapaMeTphl;

IPUMEHSATH rpauueckue METOIbI Ul PEeLIeHNs ypaBHEHUH U HEPABEHCTB, a TAKKe 3a7a4
C MmapaMeTpaMu;

MOJICJINPOBaTh pEajbHbIC CHUTyallMM Ha S3bIKe aureOpbl, COCTABIATH BbIPAXKEHUS,
ypaBHEHHsI, HEPAaBEHCTBA M X CHCTEMBI 110 YCJIOBHIO 3a/1a41, HCCIIEJOBATH TOCTPOSHHBIC MOJICITH
C MCII0JIb30BaHMEM almapara aareopbl, HHTEPIPETUPOBATh OJYUYSHHBIH pe3yibTar.

DyHKIUH U TPaQUKH:

CTPOUTH I'padMKU KOMIIO3ULMH (DYHKIHI C MOMOIIBIO 3JIEMEHTAPHOTO UCCIIEAOBAHUS U
CBOMCTB KOMITO3HIIUHU ABYX (DYHKIIHIA;

CTPOUTB F€OMETPHUECKUE 00pa3bl ypaBHEHUH U HEPABEHCTB Ha KOOPAMHATHOM IJIOCKOCTH;

CBOOO/THO OTIEPUPOBATH MOHATHIMHU: TPAPUKU TPUTOHOMETPHUECKUX (DYHKIIHIA;

IPUMEHATh PYHKIUM JUI1 MOJEITUPOBAHMSI U UCCIIEIOBAHUS PEAIbHBIX IPOLIECCOB.

Hayana MaTeMaTH4eCKOro aHAIN3Aa:

UCIOJb30BaTh IPOU3BOAHYIO [UIl MCCIEJOBaHUA (YHKIMM Ha MOHOTOHHOCTb U
IKCTPEMYMBHI;

HaXOJUTh HanOoJbllIee U HAaUMEHbIlIee 3HaueHUs (PyHKIIMM HEePEepbIBHON Ha OTPE3KE;

MCIOJIB30BATh MPOU3BOJHYIO Il HAXOXKACHUS HAWIYUILETO PEIICHHUS B MPHUKIAJHBIX, B
TOM 4YMCJIE€ COLMAJIbHO-?KOHOMHUYECKHX, 3a/ladyax, Ul OINpPENEICHUs CKOPOCTH M YCKOPEHMS
nporiecca, 3a1laHHOTO (OPMYIIOH WU rpaduKom;

CBOOO/THO ONIEpUPOBATh MOHATUIMU: IEPBOOOPA3HAs, ONpeIeIEHHBIA HHTErpall, HAXOIUTh
NepBOOOpPA3HbIE AJIEMEHTAPHBIX (YHKIMHA M BBIYUCIATH HHTErpan mo ¢opmyne Hprorona-
Jlelibuuma;

HAXOJUTh IUIOMIA/IU TUIOCKUX (QUTYp B 0OBEMBI TEJT ¢ TOMOIIBIO HHTETPaa;

UMETh NPEACTaBIEHUE O MAaTEMAaTUYECKOM MOJICIMPOBAHUU Ha MPUMEpPE COCTaBJICHUS
muddepeHINATBLHBIX YPaBHEHHUIH,

pemaTh MpUKIJIAJAHbIE 33Ja4d, B TOM YHCJI€ COIUAIbHO-9KOHOMHUYECKOTO U (PU3HUECKOro
XapakTepa, CpeICTBAMH MaTeMaTHIECKOTO aHAIH3a.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Jr:{;-)n HaumeHoBaHue pa3/iesioB U TeM NMPOTrPaAMMbI Beero KonTpoabuble IlpakTunyeckue f)]gy;(zll)lf:)(;Ba];I:J)ILHbl e
padoThI padoThI pecypee
MHoxecTBO JEHCTBUTEIIbHBIX YyuCell.
1 Mmuorowiensl. PanuvonanbHble ypaBHeHUs u 24 1
HepaBeHCTBA. CUCTEMBbl IMHEHHBIX YPaBHEHUM
) @Oynkuun u rpapuku. CreneHHas QyHKIHS C 12 1
LIEJIBIM [TOKa3aTeIeM
3 Apudmerndeckuii KOpeHb N-OH  CTEICHH. 15 1
WppanmonanbHble ypaBHEHUS
4 [lokazarenpHast Qynkuus. I[lokazarenbHbie 10 1
ypaBHEHUS
Jlorapudmmueckas byHKIHA.
> Jlorapudmuueckue ypaBHeHUs 18 !
6 Tpuronomerpuyeckue BBIPAXECHUS nooy 1
YpaBHEHHUSI
7 [TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1
8 HenpepriBable pynkiuu. [IponsBoanas 20 1
9 HOBTOPGHI/IG, 0000IIeHne, CHUCTEMATU3ALUS 5 )
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME = 136 10 0



11 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Jrj;_)n HanmeHoBaHMe pa3/ie/10B U TeM POrPaMMbl Beero Kontpoububie IIpakTunyeckue E)Itliy:zl::g::;Baleee:.}ibﬂm e
padoThbI padoThI pecypebi
1 I/ICCJ'IGI[OBaHI:Ie byHKIII C IIOMOIILIO 2 1
MIPOU3BOIHOM
2 [TepBooOpazHasi 1 MHTETpa 12 1
3 I'paduku  TPUTOHOMETPUYECKHUX  (HYHKITHIA. 14 1
TpuronomeTpruyeckue HepaBeHCTBA
4 WppanmonansHeie, MoKa3areabHbIe LY 1
norapuMUIECKHe HEPABCHCTBA
5 KommiekcHble yucna 10 |
6 HarypanbHbie u 11e1bI€ yncia 10 1
CucreMbl palMOHANBHBIX, HPPAMOHATBHBIX
7 ITOKa3aTeNIbHBIX u norapupmuueckux = 12 1
ypaBHEHUH
8 3aza4yu ¢ napaMeTrpamu 16 1
9 HOBTOPGHI/IG, 0000IIIeHNEe, CHCTEMAaTH3aLM 16 5
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHME

10 KITIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontpoabubie  IIpakruyeckue
n/m P Bcero 5 p pﬁ u3ydyeHusi oOpa3oBaTejibHbIE
a0oThI adoThI
paoo pabo pecypcsbl
1 MHO0eCTBO, OTIepaIliy HaJl MHOKECTBAMH U UX 1
CBOICTBA
2 Juarpammsbl Diinepa-BenHa 1
3 [Ipumenenue TEOPETHKO-MHOKECTBEHHOTO

anmapara JJisl peIIeHHUs 3a/1a4

PaIII/IOHaJIBHLIe qucijia. OOBIKHOBEHHBIE U
4 JECATHYHBIE JPOOH, MPOIEHTHI, OecKOHeuHble |
epUOANYECKUE IpooU

Pammonanpuple  umnciaa. OOBIKHOBEHHBIC U
5 JECSATUYHBIE JIPOOH, MPOIEHTHI, OCCKOHEUHBbIE |
MepHOANYECKHe poou

[Ipumenenne napoOeli W  MPOLEHTOB IS

6 peuIeHus NPUKIaAHbIX 3aa4 !

7 [Ipumenenue npoOGell W  MPOLEHTOB  JUIS 1
peLIeHus TPUKIaAHbIX 3a1a4

] JencrBurensHble  4uciaa. PauvoHampHbIE H 1
HMPPALMOHAIIBHBIC YHCIIA

9 Apvnq)MeTquCKHe onepanun ¢
JEUCTBUTEIbHBIMU YUCIIAMHU

10 MO}Ey.]'II) JNEUCTBUTEIBHOTO YHCIA M €ro 1
CBOMCTBA
[TpubnuxEénnpie BBIYUCIICHMUS, IpaBuia

11 OKpYIJIEHUS, MPUKUIKA U OLIEHKa pe3ysprara |

BBIYUCIIEHUN




12

13

OCHOBHBIE METOIBI PELICHHS LIETBIX U IPOOHO-
palMOHAIbHBIX YPAaBHEHUIN U HEPABEHCTB

OcCHOBHBIE METO/IbI PEIICHUS MEJbIX U APOOHO-
palMOHAIBHBIX YPAaBHEHUH U HEPABEHCTB

14

15

16

OCHOBHBIE METOJIBI PEIICHHUS IENIBIX U IPOOHO-
palMoHAIbHBIX YPAaBHECHUH U HEPABCHCTB
MHorowieHsl OT OJIHOU NepeMeHHO. [lenenne
MHOT'OWICHA HAa MHOIOYWICH C OCTaTKOM.
Teopema besy

MHorowieHsl ¢ UEIbIMH KO3 OUIIMCHTaAMHU.
Teopema Buera

17
18

19

Pemienue cucteM JIMHEHHBIX YpaBHEHUIH
Pemienue cucteM JIMHEHHBIX YpaBHEHUI
Marpuiia cHCTEMbl JIMHEHHBIX YpPaBHCHUH.
Onpenenurens MaTpPUIIbI 2X2, €ro
reOMETPHYCCKUI CMBICI  H® CBOMCTBA;
BBIYHUCJICHHUC €CT0 3HAYCHU A

20

Onpenenurens MaTpHUILIbI 2x2, ero
IFE€OMETPHUUYECKUIl  CMBICA U CBOMCTBA;
BBIYUCIICHUEC €I'0 3HAUYCHUA

21

22

23

[IpumMeHeHne ompeaenuTens JUisl  peLICHUs
CUCTEMBI JINHEWHBIX YPAaBHEHUU
Pemenne npuknagHbeIX 3a7a4 € OMOUIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUU
Pemrenne npuknagHelX 3agad4 ¢ IOMOILIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHHUU

24

Kontponbnas pabora: Panmonansubie
ypaBHeHHs W HepaBeHcTBa.  CucTeMsl
JIMHEWHBIX YpaBHEHHN"

25

OyHKIKA, CcrnocoObl  3amgaHust  (GyHKIHH.
B3aumuo oOpatHbie ¢(yHKUIMU. Kommosurms
byHKIMII




26

27

28

29

30

I'padux (GyHKIHH. DneMeHTapHbIe
npeoOpa3zoBanus rpaduKoB GHyHKIIHHA

OGacTp onpeseneHust © MHOYKECTBO 3HAYCHUI
¢ysnkunu. Hymu ¢yakmuun. [IpomexxyTku 3HaK
MOCTOSTHCTBA

Yéruple u HeuéTHbIC pyHKIUH. [lepuoamueckue
GbyHKIHH. [IpomMexXyTKH ~ MOHOTOHHOCTH
byHKIIH

MakcuMyMBl ¥ MHHUMYMBI  (YHKIHH.
Haubonpimee ©w  HawMeHbIIEE  3HAUCHHE
(bYHKIIMH Ha TPOMEXKYTKE

JluneitHas, KBagpaTHYHas U APOOHO-TMHEHHAS
byHKITUN

31

DJeMeHTapHOE HCCIIeI0BaHUE U IOCTPOEHUE
rpaduKoB 3THX PYHKIUI

32

33

DneMeHTapHOe HCCIIEOBAaHUE M IOCTPOSHUE
rpaduKoOB ATUX PYHKIIUN

Crenedp ¢ 1ILedbIM I[OKa3aTeleM. bHHOM
Hrrotona

34

35

Cremnedsr ¢ ILeIbIM  IIOKa3zareiaeM. buHOM
Hrrotona

CreneHHass pyHKIUS ¢ HaTypaJIbHBIM M LEJIBIM
nokazaresnem. E€ cBolicTBa u rpaguk

36

KontponbHast pabota: "CreneHHas (QyHKIuS.
E€ cBoiicTBa u rpagux"”

37

38

Apudpmernueckuii KOpEHb HaTypaJIbHON
CTEIIEHU U €ro CBOMCTBA

Apubdmernaeckuii KOpPEHb HaTypaJgbHOU
CTEIIEHU U €r0 CBOMCTBA

39

[IpeoOpazoBanmsi  YHCJIOBBIX  BBIPAKCHHM,
COJEPIKALINX CTENIEHU U KOPHU




40

41

[IpeoOpa3oBaHuss ~ YHUCIIOBBIX  BBIPAXKCHHIH,
coJiepKallluX CTEIEHU U KOPHU
[IpeoOpa3oBaHus  YHUCIOBBIX  BBIpPAXECHHI,
coJiepKallluX CTENEHU U KOPHU

42

43

Wppanmonansupie  ypaBHeHHs.  OCHOBHBIE
METO/bl PELIEHUS] UPPALUOHAIBHBIX YPABHEHUI
WUppaunonaneusle  ypaBHeHUA.  OCHOBHbIE
METO/Ibl PELIEHUS HPPALMOHAIBHBIX YPAaBHEHUM

44

45

46

Wppauumonansupie  ypaBHeHHs.  OCHOBHBIE
METO/Ibl PELIECHUS UPPALMOHAIBHBIX YPABHEHUM

PaBHOCWIIBHBIE ~ TIEpexOApl B PELICHHUH
UPPaLMOHAIBHBIX YPaBHEHUI
PaBHOCMIIBHBIE  TIepexoAbl B PELICHUH
HMPPALMOHAIIBHBIX YPAaBHEHUN

47

48

PaBHOCWIIBHBIE ~ IIEpexOApl B PELICHHUH
UPPaLMOHAIIBHBIX YPAaBHEHUI
PaBHOCMIIBHBIE  TIepexoAbl B PELICHUH
HMPPALMOHAIIBHBIX YPAaBHEHUN

49

CaoiicTBa U rpauk KOpHS N-0il CTENEHU Kak
¢GyHKIMH OOpaTHOM CTENEHU C HaTypalbHBIM
noKa3areaeM

50

51

52

CaoiicTBa U rpaduk KOpHS N-0il CTEMEHU Kak
(GyHKIMH OOpaTHOW CTEMEHW C HATypaJbHBIM
MOKa3aTeleM

KontponbHast pabota: "CBoiictBa M rpadux
KOpHA n-oi creneHu. MppannoHanbHbIE
ypaBHeHus"

Crenenb C palMOHAJIbHBIM IOKa3aTeleM U eé
CBOMCTBA

53

Crenenp ¢ parMOHAIBHBIM TOKa3aTelneM U eé
CBOMCTBA




CreneHp ¢ palMOHAJIbHBIM IIOKa3aTelleM U €€

54 . 1
CBOHCTBaA

55 [TokazatenpHass ¢GyHKOMSA, €€ CBOWCTBA W 1
rpadux

56 Hcnons3oBanue rupa(bmca byHKIMKH s 1
peleHys ypaBHEHHH

57 Hcnonb3oBanue rvpa(bm(a byHKIMH A8 1
peleHus ypaBHEHHHA

53 [Toka3zarenbHbIE yYpaBHEHHS. OCHOBH\I’)IG 1
METO/Ibl PEIIEHUs 0Ka3aTeNIbHbIX YPaBHEHU I

59 [Toka3zarenbHbIE yYpaBHEHHS. OCHOBH\I’)IG 1
METO/Ibl PeIIEHUs 0Ka3aTeNIbHbIX YPaBHEHUI

60 IToka3zaTenbHble YpaBHEHHMS. OCHOBHE;IC 1
METOBI PEIICHUS TIOKA3aTEIbHBIX YPaBHEHUH

61 KonTponbHas pabora: "[lokazarenbHas 1
¢yukuus. IlokazarenbHble ypaBHeHUs"

62 Jlorapudm yucna. CpoiicTBa siorapudpma 1

63 Jlorapudm uucna. ColicTBa jJorapudpma 1

64 Jlorapudm uucna. ColicTBa jJorapudpma 1

65 JlecsiTuuHBIE U HATypaJibHbIE JTOTapUPMBbI 1

66 JlecsiTuuHBIE U HATYypaJibHbIE JTOTapUPMBbI 1

67 [IpeoOpazoBanue BbIpaKEHUH, COAEpPKALTUX 1
sorapupmbl

63 IIpeoOpa3oBaHue BBIpaXKEHUH, COAEPIKAIINX 1
Jorapu@msl

69 [IpeoOpa3oBaHue BBIpAKEHUH, COACPIKAIIAX 1
sorapupmbl

70 Jlorapudmuueckas ¢yHKuus, €€ CBOICTBa U 1
rpaduk

7 Jlorapudpmuueckas QyHkuus, e€ cBoiicTBa 1

rpaduk




Hcnonp3oBanue rpadpuka  QYHKOIUH  JUIS

2 pelIeHHs] YpaBHEHUI

73 Hcnonb3oBanue llpa(bI/IKa byHKIMU A
pelieHus: ypaBHEHHUI
Jlorapupmuueckue  ypaBHeHHA. OCHOBHBIE

74 METO/IbI pelieHus JoTapu(PMUIECKUX
YpaBHEHUU
Jlorapupmuueckue  ypaBHeHHA. OCHOBHBIE

75 METO/IbI pelieHus JoTapu(PMUIECKUX
YpaBHEHUU
Jlorapupmuueckue  ypaBHeHHs. OCHOBHBIE

76 METO/IbI peleHus JorapuGpMUIEecKUX
YpaBHEHUU

77 PaBHOCUNBbHBIE — TepexoAbl B pEHICHHUH
JorapuMUIECKUX YpaBHEHUI

73 PaBHOCHIIBHBIE  TIEpeXOapl B PEIICHUH
norapu()MUYECKUX ypaBHEHUI

79 Kontponbaast pabora: "Jlorapudmuueckas
¢dbyukuus. Jlorapudmudeckue ypaBHeHus "

20 CuHyc, KOCHHYC, TAaHT€HC U KOTaHIEHC
YHUCJIOBOI'O apryMEHTa

]1 CuHyc, KOCHHYC, TAaHT€HC U KOTAaHIEHC
YHCJIOBOTO apryMeHTa

32 ApKCHHYC,  apKKOCHMHYC M  apKTaHT€HC
YHCJIOBOTO apryMeHTa

23 ApKCHHYC,  apKKOCHHYC HM  apKTaHTEHC
YHUCJIOBOT'O apryMEHTa
Tpuronomerpuueckas OKPY’>KHOCTb,

84 olpesieNieHue TPUTOHOMETPUUYECKUX (DyHKUINN

YHUCJIOBOI'O apryMeHTa




Tpuronomerpuueckas OKPYHOCTBb,

85 onpeieIeHue TPUTOHOMETPUYCCKUX (QYyHKIUNA |
YKCJIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI 1
87 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI 1
88 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYIIBI 1
89 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI 1
90 Hp606pa30PaHI/IC TPUTOHOMETPHUECKHX |
BBIpOKEHU I
91 Hpeo6pa3033aHHe TPUTOHOMETPHHECKHX |
BbIpQ)KEHU I
9 Hpeo6pa30vBaHHe TPUTOHOMETPHHUECKHX |
BBIpOKEHU I
93 Hpeo6pa3033aHHe TPUTOHOMETPHHECKHX |
BbIpQ)KEHU I
94 Penienue TpuroHoMeTpUYECKUX YpaBHEHUM 1
95 Pelrenre TpUroHOMeTpUYECKUX YpaBHEHUM 1
96 Pemenuie TpUroHOMETPUYECKUX YpaBHEHUN 1
97 Pemenne TpuroHoMeTpU4ECKUX YpaBHEHUN 1
98 Pemennie TpUroHOMETpHUYECKUX YpaBHEHUIN 1
99 Pemennie TpUroHOMETpHUUECKUX YpaBHEHUIN 1
100 | Pemenue TpUrOHOMETPUUECKUX YpaBHEHUN 1
KonrtponbHast pabota: "Tpuronomerpuyeckue
101 BBIPAKECHHUS u TpUroHOMeTpudeckue 1
ypaBHeHus"
[TocnenoBaTenbHOCTH,  CIIOCOOBI  3a/laHUS
102 MOCJIEOBATEIHHOCTEM. Metonx 1
MaTeMaTHYeCKON WHIAYKIUU
MOHOTOHHBIE u OrpaHUYEHHBIE
103 nocnmenoBarensHOCcTH.  Mctopmsa  anammza |

OECKOHEUYHO MAaJIbIX




104  Apudmernyeckas mporpeccus 1

105  T'eomerpuueckasi mporpeccusi 1

106 beckoneuHo yOwIBaromasi reoMeTpuyecKas 1
porpeccust

107 Cymma 6veCKOHC‘IHO yOBIBarOIICH 1
re€OMETPUUYECKOI MPOrpeCCUn

108 JIMHENHBIN U 3KCIIOHEHIMAIbHbBIA poCcT. Yucno 1
e. @opMyia CI0KHBIX POLICHTOB

109 JIMHENHBIN U 3KCIIOHEHIMAIbHbIA poCcT. Yucno 1
e. @opMyi1a CI0XKHBIX POLICHTOB

110 Hcnonp30BaHue Mporpeccuu Uil  peLICHUs 1
pealIbHbIX 33J1a4 MPUKJIAJHOTO XapaKTepa

111 KOHTpOJH)Ha"s{ pabora: "[locnenoBarenbHOCTH U 1
IIPOrpeccuun

112  HenpepbIBHBIC GYHKIIMHA U UX CBOMCTBA 1

13 Touka paspbiBa. ACUMIOTOTH  I'paUKOB 1
byHKIUI

114  CsoiicTBa (hyHKUUI HENPEPHIBHBIX HA OTpe3ke | |

115  CaoiicTBa QpyHKLUI HENPEPHIBHBIX HA OTpe3ke 1

116 = Meton nHTEpPBAJOB [UIsl PEIICHNS HEPABEHCTB 1

117 | Meton uHTEpBaOB [UIsl PEIICHNS HEPABEHCTB 1

118 | Metoa uHTEpBaOB [UIsl PEIICHNS HEPABEHCTB 1

119 [IpuMeHeHHe CBOMCTB HENPEPHIBHBIX (DYHKIUIA 1
JUIS pellieHus 3a1a4

120 [IpuMeHeHne CBOMCTB HENPEPHIBHBIX (DYHKIUIA 1
JUIS pellieHus 3a1a4

121 [lepBas u BTOpasi NpoU3BOAHbBIE PYHKIIMH 1

122 ()npeﬂeneﬁg?, T€OMETPUUECKHI CMBICT
IIPOU3BOTHOM

123 Omnpenenenue, buznueckuit CMBICT

MIPOU3BOTHOM




124 | YpaBHeHHe KacaTeJbHOU K rpaduKy QpyHKINH 1
125 | YpaBHeHHe KacaTelbHOU K rpaduKy GpyHKINH 1
126  IIpow3BOAHBIEC 37I€MEHTAPHBIX (PYHKITHIA 1
127  TIpou3BOAHBIEC 37€MEHTAPHBIX (PYHKITHIA 1
128 [Tpou3BoaHas CyMMBI, IPOU3BEACHHS, YACTHOTO 1
Y KOMITO3UIIMH QYHKIUN
129 [Tpou3BoaHast CyMMBI, IPOU3BEACHHS, YACTHOTO 1
Y KOMITO3UIIMH QYHKIUN
130 [Ipou3BosiHas CyMMBI, IPOU3BEICHHS, YACTHOTO 1
Y KOMITO3UIIMH (QYHKIIUN
131  KoutposnbsHas padora: "[IpousBognas" 1 1
132 [ToBropenue, 0000IIEHNE, CHUCTEMATH3AIHS 1
3HaHuil: "YpaBHeHus"
133 [ToBropenue, o00o0O0IIEHNE, CUCTEMaTH3ALMS 1
3HaHui: "Oyukun"
134 WroroBas KOHTpoJbHast paboTa 1 1
135  Hroroast KOHTpoOJIbHAs paboTa 1 1
136 HOBTOPGHI/IG, 00o01IeHne, cucTeMaTH3aIus 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 136 10




11 KJIACC

KoJsnuecTBO 4acoB DJIeKTPOHHbBbIE
o
Jrj;n Tema ypoxa Beero Kontpoabubie IIpakTuyeckue f{lj;:enuﬂ gg}?;gzi?:enbnme
padoThbI padoThbI pecypesr
1 IIpumeHeHre POU3BOJHOW K HCCIEIOBAaHUIO 1
(GyHKIMH HAa MOHOTOHHOCTD U AKCTPEMYMBI
2 IIpuMeHeHre NPOU3BOJHOM K HCCIEIOBAHUIO 1
(GyHKIMH HAa MOHOTOHHOCTb U 9KCTPEMYMBI
3 IIpumeHeHne POU3BOJHOW K HCCIEIOBAaHUIO 1
(GyHKIMH HAa MOHOTOHHOCTB M 9KCTPEMYMBI
4 [IpuMeHeHHne NPOU3BOJHOM K HCCIEIOBAHUIO 1
(GyHKIMH HAa MOHOTOHHOCTb U 9KCTPEMYMBI
5 [IpuMeHeHHne NPOU3BOJHOM K HCCIEIOBAHUIO 1
(GyHKIMH HAa MOHOTOHHOCTb U 9KCTPEMYMBI
6 IIpumeHeHre POU3BOJHOW K HCCIEIOBAaHUIO 1
(yHKIIMI HAa MOHOTOHHOCTB M 3KCTPEMYMBbI
7 Haxoxnenne HamOOJbIIEr0O M HAUMEHbILErO 1
3Ha4YeHHUs HeNPEPhIBHON (PYHKIIMH Ha OTpe3Ke
] Haxoxxnenne HauOOJbIIEro M HaMMEHBIIETO 1
3HAYEHUS HENPEPbIBHOM (PYHKIIMU HA OTpE3Ke
9 Haxoxnenne HamOOIbIIEr0O M HAUMEHbILErO 1
3Ha4YeHHUs HeNPEPhIBHON (PYHKIIMH Ha OTpe3Ke
10 Haxoxnenne HamOOIbIIEr0O M HAUMEHbILErO 1
3Ha4YeHHUs HeNPEPhIBHON (PYHKIIMH Ha OTpe3Ke
1 Haxoxnenne HanOOJbIIEro M HAMMEHBIIETO 1
3HAYEHUS HEMPEPHIBHOM (PYHKIIMU HA OTpE3Ke
12 Haxoxnenue HamOOJIbIIEr0O W HAMMEHbILIErO 1
3HAa4YeHHUs1 HeNPEPHIBHON (PYHKIIUH Ha OTpe3Ke
13 IIpumeHeHre TPOU3BOJHOW Ui HAXO0XKJIEHUS
HaWTy4Ilero peleHus B IPUKIaIHbIX 3a7adax




[Ipumenenne npou3BOJHOM ISl HAXOXKICHUS

14 HaWJIy4llero peieHus B IPUKIAIHbIX 3a/1a4ax
[IpuMeHeHne MPOM3BOJHON JIsl ONpeeIeHUs

15 CKOPOCTH M YCKOPEHMs Mpoliecca, 3aJJlaHHOTO
dhopmyioit wim rpagukom
[IpuMeHeHne MPOM3BOJHON MJIsl ONpeNeIeHUs

16 CKOPOCTH M YCKOpPEHHS Ipouecca, 3aJaHHOrO
dhopmyioit wim rpagukom

17 Kommnosumus ¢hyHkmmit

18 Kommnosumus ¢hyHkmmit

19 Kommosutust ¢hyHKIuit

20 FGOMeTpI/IIIGCIfI/IC o0Opa3pl ypaBHEHUIl Ha
KOOPJAMHATHOM MJIOCKOCTH

1 FeOMeTqueCIEI/Ie o0pa3pl ypaBHEHUH Ha
KOOPJAMHATHOMN INIOCKOCTH

2 KonTponbHas pabora: "UccnenoBanue
(GYHKIMHA ¢ TOMOIIBIO TPOU3BOTHOMN"

23 ITepBooOpazHas, OCHOBHOE CBOWCTBO
IepBOOOPA3HBIX

24 [lepBooOpasHble  AIEMEHTAPHBIX  (PYHKIIMA.
[IpaBuiia Hax0Xk/I€HUS IEPBOOOPA3HBIX

25 [TepBooOpa3Hble  2JIEMEHTapHBIX  (PYHKIIUH.
[IpaBuiia HaX0XI€HUS IEPBOOOPAZHBIX

26 NHurerpai. ' eoMeTpu4eCKUi CMBICI UHTETpaIa

27 Brluucnenue onpenenéHHOro HMHTErpaia Mo
dhopmyne HeroTona-Jleiioauma

28 Boruncnenue onpenenéHHOro HMHTErpaja 1o
dbopmyne Hetotona-Jleitoamia

29 [IpuMeHneHne wuHTErpana i HaXOXKIACHUS

ouaied MiIoCcKux Guryp




30

31

[IpuMeHnenue wuHTErpajna s HaXOXKIACHUS
00BEMOB r€OMETPUUECKHUX T

[Ipumepsr  pemenuit  nuddepeHInanbHbIX
YpaBHEHUU

32

33

34

[Ipumepsr  pemenuit  auQQepeHraIbHBIX
YpaBHEHU
MareMaTHueckoe MOJEIMPOBAHUE DPEaTbHbIX
MPOIIECCOB C MOMOIIBIO JH(epeHIINaTbHBIX
YpaBHEHU

Kontponbnas pabora: "IlepBooOpaznas wu
uHTerpan”

35

Tpuronomerpuueckre QpyHKIHMH, UX CBOWCTBA
U rpaduku

36

37

Tpuronomerpuueckne (GpyHKIMH, UX CBOWCTBA
U rpaduku
Tpuronomerpuueckue (QpyHKIMH, UX CBOWCTBA
U rpaduku

38

39

Tpuronomerpruyeckue (QpyHKINH, UX CBOMCTBA
U rpaduKu
Tpuronomerpuueckue (QpyHKIMH, UX CBOWCTBA
u rpaduKu

40

41

42

Ot60p KOpHEH TPUTOHOMETPUYECKUX
YPaBHEHUH € IMOMOIIBI TPUTOHOMETPUUYECKON
OKPY>KHOCTH

Ot60p KOpHEH TPUTOHOMETPUYECKUX
YPaBHEHUH € NMOMOIIBI TPUTOHOMETPUUYECKON
OKPY>KHOCTH
Ot60p KOpHEH TPUTOHOMETPUYECKUX
YpPaBHEHUH € MOMOIIBI0 TPUTOHOMETPUYECKON
OKPY>KHOCTH




Ot6op KOpHEH TPUTOHOMETPUYECKHIX

43 YPaBHEHUH C MOMOIIBIO TPUTOHOMETpUYECKONH 1
OKPYXHOCTH

44 PemieHne TpUroHOMETPUYECKUX HEPABEHCTB 1

45 PemieHne TpUroHOMETPUYECKUX HEPABEHCTB 1

46 PemieHne TpUroHOMETPUYECKUX HEPABEHCTB 1

47 PemeHne TpUroHOMETPUYECKUX HEPABEHCTB 1
KonTponbHas pabora: "I'pacduku

48 TPUTOHOMETPUUYECKUX ¢byakmui. | 1
Tpuronomerpuueckue HepaBeHCTBA"

49 OCHOBHBIE METOIbl PELICHMs MOKa3aTebHbIX 1
HEPaBEHCTB

50 OcCHOBHbBIE METOJIbl PELIEHUsI MOKa3aTeIbHBIX 1
HEpPaBEHCTB

51 OCHOBHBIE METOJIbl PELICHMs MOKa3aTeNbHbIX 1
HEPaBEHCTB

57 OcCHOBHbBIE METOJIbl PELIEHUsI MOKa3aTeIbHBIX 1
HEPABEHCTB

53 OcHoBHbIE METOIbI pewenus
Jorapu(pMHUUECKUX HEPABEHCTB

54 OcHoBHbIE METOIbI pewenns
Jorapu(pMUUECKUX HEPABEHCTB

55 OcHoBHbIE METO/IbI pemenns
Jorapu(pMHUUECKUX HEPABEHCTB

56 OcHoBHbIE METOIbI pewenus
Jorapu(MUUECKUX HEPABEHCTB

57 OcCHOBHBIE METO/IbI PELICHUS UPPALIMOHATIBHBIX 1
HEPABEHCTB

53 OCHOBHBIE METO/IbI PELIEHUS UPPALMOHATIBHBIX 1

HEpPABEHCTB




OCHOBHHBBKHOHBIP@HCHHﬂpraHHOHaHBHHX

59
HEpPaBEHCTB

60 OCHOBHBIE METOIbI PELICHUSI UPPALMOHAIBHBIX
HEPAaBEHCTB

61 I'paduueckue METOBI pelieHus
UppalMOHAIbHBIX YPaBHEHHUH

62 I'padpuueckue MeTOzIbI peLeHus
UppalMOHAIIbHBIX YpaBHEHUI

63 I'paduueckue METO/Ibl pelieHus
[0Ka3aTeIbHbIX YPaBHEHUN

64 I'paduueckue METO/IbI pelieHus
[IO0Ka3aTeJIbHbIX HEPABEHCTB

65 I'padpuueckue METO/bI peLeHus
Jorapu(pMHUUECKUX ypaBHEHUN

66 I'paduueckue METO/IbI pelieHus
Jorapu(pMHUUECKUX HEPABEHCTB

67 I'padpuueckue METO/bI peLeHus
Jorapu(MUUECKUX HEPABEHCTB
I'papuueckue METO/1bI pelieHus

68 ITOKAa3aTeIbHBIX " JorapupMHUECKUX
YPaBHEHHU
I'padpuueckue METO/IbI peleHus

69 MTOKa3aTeIbHBIX u Jorapu(pMUUECKUX
ypaBHEHUH
I'padpuueckue METO/IbI peleHus

70 ITOKa3aTeNIbHBIX 51 Jorapu(pMUUECKUX
HEPABEHCTB
I'padpuueckue METO/1bI peleHus

71 II0Ka3aTeJIbHBIX u JorapupMUUEcKUX

HCPABCHCTB




Konrponsnass pabora: "HppamumoHanbHble,

72 MOKa3aTeJibHbIe u norapudmudeckue
HepaBeHcTBa"
KommniekcHple uymcna. AnreOpawdeckas u

73 TPUTOHOMETPUYECKAS (bopMmbl 3alnAcU
KOMILJIEKCHOT'O YHUCIIa
KommniekcHple 4ymcna. AnreOpaudeckas u

74 TPUTOHOMETPUYECKAS (bopmbl 3alucu
KOMILJIEKCHOT'O YHUCIIa

75 Apudmernaeckue onepanui ¢ KOMIUIEKCHBIMA
quciIaMu

76 Apudmernueckue onepanun ¢ KOMIUIEKCHBIMU
quclIaMu

77 I/Iso6pa>1<eHI/Iev KOMIUIEKCHBIX ~ 4HMCEll  Ha
KOOPJAMHATHOMN INIOCKOCTH

73 I/I306pa>1<eHHeu KOMIUIEKCHBIX ~ YHMCENl  Ha
KOOPJAMHATHOM IIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oif creneHu us
KOMILJIEKCHOTO YHUCIIa

30 ®opmyna Myaspa. Kopau n-oii creneHun w3
KOMIIJIEKCHOTO YHUCIIa
IIpuMeHeHHE  KOMIUIEKCHBIX — 4MCen  AJIA

81 pemieHns (U3MUECKUX UM TEeOMETPUUYECKHX
3a1a4

82 KonTponbnas padora: "KommnekcHsie yncna'

83 HatypanbHble u 1ienble uncna

84 HarypanbHsle u niensle yucna

85 [IpumeHeHne NPU3HAKOB JIEIMMOCTH IIEJIBIX
qucel

36 [IpuMeHeHHEe NPU3HAKOB JEIMMOCTH ILEJIBIX

YHUCCJI




87

88

[IpuMeHeHne MNPU3HAKOB ACIUMOCTH LEJIBIX
yucen: HOJI u HOK

[IpuMeHeHne TPU3HAKOB ACIUMOCTH IEJIBIX
gucen: HOJl u HOK

89

90

HpI/IMeHeHI/Ie IMPU3HAKOB JCIUMOCTHU LCIIbIX
YUCCII: OCTAaTKH 110 MOIAYJIIO

HpI/IMeHCHI/Ie IIPU3HAKOB JCIUMOCTH LEIIbIX
YHUCCII: OCTATKH 110 MOIAYJIIO

91

HpI/IMeHeHI/Ie IMPU3HAKOB JCIUMOCTH LECJIbIX
YUCCII: AJITOPHUTM EBKJ’II/I)Ia JJIA pCHICHUA 3a1a4
B IICJIBIX YHCJIaX

92
93

KontposbHas padota: "Teopust menbix yncen"

Cucrema nu COBOKYITHOCTBb ypaBHeHHfI.
PaBHOCHIIBHEIC CUCTEMBI U CUCTCMBI-CJICACTBHUA

94

95

CucreMa ¥  COBOKYIHOCTb  ypaBHEHHUH.
PaBHOCHIIbHBIE CHCTEMBI U CHCTEMBI-CIIC/ICTBHS

OCHOBHBIE METOJBl PEIICHHUA CHUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPAaBHEHUIN

96

97

98

OcCHOBHbIE METOJBl pPEIICHUS CHUCTEM U
COBOKYITHOCTEW MPPALlMOHAIBHBIX YPaBHEHUI
OcCHOBHbIE METOJBl pPEIICHUS CHUCTEM U
COBOKYITHOCTEH MTOKA3aTEeNbHbIX YPABHEHUN

OCHOBHBIE METOJBl PEIICHHUA CHUCTEM U
COBOKYITHOCTEW MOKAa3aTEIbHbIX YPABHEHUI

99

100

OcCHOBHbIE METOJBl pPEIICHUS CHUCTEM U
COBOKYITHOCTEH JIorapu()MUYECKUX YpaBHEHHH

OCHOBHBIE METOJBl PEIICHHUS CHUCTEM U
COBOKYITHOCTEH Jorapu(pMUIECKuX ypaBHEHHM

101

[IpumeHenne CHCTEM K pELIECHNIO
MaTEMaTHYECKUX 3aJa4 ¥ 33Ja4 U3 pa3IMuHbIX
oOnacted HAykKM U  peajbHOM  KHU3HH,
MHTEPIIPETALMS TIOJTYYEHHBIX PE3YJIbTAaTOB




HpI/IMeHeHI/Ie CHUCTEM K PCIICHUTIO
MAaTEMAaTUUYCCKHUX 3a1a4 U 3a4a4 U3 pas3JIMYHbIX

102 obmacTeii HayKHh ©  pPEAIbHOM  KHU3HH,
MHTEpIpETAIHs TOJTYYSHHBIX Pe3yJIbTaTOB
[IpumeHeHne  HEpaBEHCTB K  PELICHHUIO

103 MaTEeMaTHUUYECKUX 3aJ1a4 ¥ 3aJa4 U3 pa3IMuHbIX
obnmacTeli HayKM W  pEAIbHOM  JKH3HH,
MHTEPIIpETALMS TI0OJTY4EHHbBIX PE3YJIbTAaTOB
Kontposnbnas pabora: "CucreMsbl

104 paloHaIbHbIX, UpPpaAIMOHATIBHBIX
[I0Ka3aTeIbHBIX u J0TapuPMHUUECKUX
ypaBHEHUI"

105 PanmonanbHble ypaBHEHHUS ¢ TapaMeTpaMu

106 ParmonanpHble HEpaBEHCTBA C MapamMeTpaMu

107 PanmoHnasibHble CUCTEMBI C TapaMeTpaMu

108 WppanmonanbHble ypaBHEHMs, HEPABEHCTBA C
napameTpamu

109 HppaumnoHaibHble CUCTEMBI C ITapaMeTpaMu

110 IlokazarenbHble ypaBHEHHs, HEPABEHCTBA C
napameTpamu

111 [Toka3aTenbHbIE CUCTEMBI C MTAPAMETPAMU

112 Jlorapudmuueckue ypaBHEHHsI, HEpaBEHCTBA C
napameTpamu

113 Jlorapudmuueckue cucTeMsl ¢ mapameTpaMu

114 Tpuronomerpuyeckue YpaBHEHHUS c
napameTpamu

115 Tpuronomerpuyeckue HEpaBEHCTBaA c
napameTpamu

116 Tpuronomerpuyeckue CUCTEMBI c

napameTpamu




117

ITocTpoeHue u ucciie0BaHNe MaTEMAaTUYECKHUX
MOJZIETICH pealbHbIX CHUTyallMii C IOMOIIBIO
YPaBHEHHUH € ITapaMeTpamMu

118

[TocTpoenue u ucciieoBaHUE MAaTEMATUYECKUX
MOJICJIC peajbHbIX CHTYallUd C TOMOIIBIO
CUCTEM yYpaBHEHHH C mapaMeTpaMu

119

ITocTpoenue u nccner0BaHUE MaTEMAaTHUYECKUX
MoJieJIell peaJIbHbIX CUTyallud C IOMOILBIO
CUCTEM YpaBHEHUH C mapaMeTpaMu

120

121

KonTponbHas pabora: "3anauu c
napamerpamu"

[ToBropenue, o06oOmeHne, cucTeMaTU3anus
3HaHui: "YpaBHeHus"

122

[ToBropenue, o06oO0ieHue, cucTeMaTU3aluus
3HaHui: "YpaBHeHus"

123

124

[ToBTOpenue, oOoOIIEHUE, CHCTEMAaTH3ALUS
3HaHuil: "YpaBHeHus. CucreMbl ypaBHEHH"
[ToBTOpeHue, 0000mIeHNe, cHUCTeMaTH3aIlUs
3HaHuii: "HepaBeHncrra"

125

126

[ToBTOpenune, o0oOIIEHNE, CcHUCTEMaTHU3aIus
3HaHui: "HepaBeHncra"
[ToBTOpeHue, 0000mIeHNEe, cHUCTEeMaTH3aIUs
3HaHuii: "HepaBencrra"

127

[ToBTOpeHue, 0000mIeHNEe, cHUCTEeMaTH3aIUs
3HaHui: "[Ipon3BoaHas u e€ npumeHeHue"

128

129

[ToBTOpenune, o0oOIIEHNE, CHUCTEMaTHU3AIUs
3HaHui: "l[IponsBoaHas u e€ npumeHeHue"
[ToBTOpeHne, 0000IIeHNEe, cHUCTEeMaTH3aIUs
3HaHuil: "[IponsBonHas u e€ npumeHenue"

130

[ToBTOpenue, o06oOmEHNe, CHUCTEMATH3AIHS
3HaHuii: "MHTerpan u ero npumeneHue"




[ToBTOpeHUe, 0000IIEeHNEe, CHCTEMaTH3aIUs

131 o 1
3HaHui: "OyHkun"
132 [ToBTOpenue, o0o0OmIEHWe, CHUCTEMaTH3aIUs 1
3HaHui: "Oyukiun"
133 [ToBTOpeHne, 0000IIeHNEe, CHCTEMaTH3aIUs 1
3HaHui: "OyHkun"
134 Hroroasi KoHTposIbHAs paboTa 1 1
135 Hroroasi kKoHTpoIbHAs paboTa 1 1
136 HOBTOP@HI/IG, 0000IIICHHE, CHCTEMaTH3aLUs 1
3HAHUH
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 136 10




IPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMSA OCHOBHOU

OBPA30OBATEJIHON ITPOTPAMMBI

10 KJIACC
Kon .
TG T IIpoBepsiemble _TpeIMeTHbIE  Pe3yJIbTATHL  OCBOGHHSI  OCHOBHOM
o0pa3oBaTeIbHON NMPOIrPaMMBbI CpeIHero o0mero 00pasoBaHus
pe3yJbTara
1 Yucna v BBIYMCIECHUS
11 OnepupoBaTh MOHATUSAMHU: PALNUOHAIBHOE U JIEHCTBUTEIBHOE YUCIIO,
) OOBIKHOBEHHAS U JIECATHYHAS IPOOb, IPOIICHTHI
12 BB{HOHHSITB apuMEeTUYEeCKHEe  ONepaldd C  PAlUOHATIBHBIMH U
JeMCTBUTEIILHBIMU YHUCIIAMU
13 BbinonsATe npubnnKEHHbIE BEIUUCIICHUS, HCIIOIb3Ys! NPABUIIA OKPYIJICHHS,
JIeJ1aTh IPUKUAKY U OLIEHKY pe3yJibTaTa BbIYMCICHUN
OnepupoBaTh MOHATUSMU: CTENEHb C LEJbIM IOKa3aTelieM, CTaHJapTHas
14 dopma 3amucu JEHCTBUTENBHOTO YMCIA, KOPEHb HATypajJbHOM CTENEHHU;
' MCIIOJIb30BaTh MOJIXOJAIIYI0 (DOpMY 3alUCU JEWCTBUTEIbHBIX YHUCEN IJIf
pelLlIeHHs IPAKTUYECKHX 3a/1a4 U IPEACTABICHUS JaHHBIX
OnepupoBaTh HOHATUSMU: CUHYC, KOCUHYC U TaHT'€HC IIPOU3BOJILHOIO YIJIA;
1.5 UCMOJb30BaTh  3alUChb  I[POU3BOJBHOTO  yIrjla  4epe3  oOpaTHbIe
TPUTOHOMETPHUYECKUE (DYHKIHH
2 YpaBHEHHUs U HEPABEHCTBA
OnepupoBaTh MOHATUSAMM: TOXKIECTBO, YpPaBHEHHME, HEPABEHCTBO, IIEJIOE,
2.1 palyoHaIbHOE, UppalOHaIbHOE YPaBHEHHUE, HEPABEHCTBO,
TPUTOHOMETPHUECKOE YpaBHEHUE
29 Boinonuate npeoOpa3zoBaHusi TPUTOHOMETPUUECKUX BBIPAKEHUN M pelIaTh
TPUTOHOMETPUUYECKHUE YPABHEHUS
BeimonHATe npeobpa3zoBaHus LETBIX, PAMOHANBHBIX U HPPALMOHAIBHBIX
23 BBIpQXEHUM W peliaTh OCHOBHBbIE THIIBI LENbIX, PAlUOHAIBHBIX U
VPPALMOHAIILHBIX YPAaBHEHUI U HEPABEHCTB
24 ITpyMeHATh ypaBHEHUS M HEPABEHCTBA Ul PELLIEHUS MAaTEMAaTUYECKUX 3a1a4
) W 3aJ1a4 U3 pa3IMyHbIX o01acTell HAyKH U pealibHOM KU3HU
MogenupoBaTh peajbHble CHTyallUd Ha s3bIKe airedpbl, COCTABIATH
2.5 BBIPQXXECHUSI, YPAaBHEHHUs, HEPABEHCTBA 110 YCJIOBHUIO 3aJlauM, HCCIEIOBATH
MOCTPOEHHBIE MOJIENIM C UCIIOJIb30BAaHUEM arlapara ajareopsl
3 @yHKUIUHU U TpadUKU
OnepupoBaTh MOHATUAMH: (YHKIHSA, CIIOCOOBI 3afaHus (QyHKIMH, 001acTh
3.1 orpezeNieHus: 1 MHOXKECTBO 3Ha4eHUI (QyHKUUH, rpa@uK GyHKIUH, B3aUMHO
oOpartHble GYHKIUU
39 OnepupoBaTb NOHATHUSAMM: YETHOCTh M HEUYETHOCTh (YHKIMH, HYIU
' (GYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
33 Hcnonp3oBath rpaduku GyHKINN AJI pelieHus] ypaBHEHU I
34 CrpouTth U 4uTaTh TpapuKd JMHEHHOW (YHKINU, KBaJIPAaTUUHON QyHKIMH,

CTENEeHHOHN (hYHKIIMHU C TIETBIM MOKa3aTeIeM




Ucnonb3oBate rpaduku (GYHKUMNA A8 HMCCIENOBAHUS MPOLECCOB H

3.5 3aBUCUMOCTEH TpHM pEIICHUH 3a7a4 M3 JAPYTHX Y4YeOHBIX IPEAMETOB H
peabHOM JKM3HH, BRIPAXKATh POPMYJIaMU 3aBUCHUMOCTH MEXTY BEIMUYNHAMU

4 Hauana maTemaTuueckoro anaimmsa

41 OnepupoBaTh TOHSTHSIMH: TIOCIEIOBATEIBHOCTh, apuMeTHUECKas H
reoMeTpruyecKasi Iporpeccuu

49 OnepupoBaTh MOHATHSIMH: OECKOHEYHO YOBIBAIOIIAs T€OMETPUUYECKAs

) porpeccusi, cyMma 0€CKOHEYHO yOBIBAIOIICH reOMETPUIECKON IPOrPECCUH

4.3 3aiaBaTh NOCIEAOBATEIIbHOCTH PA3IMYHBIMU CIIOCOOaAMU

44 Hcnonb30BaTh CBOKCTBA MOCIEA0OBATEILHOCTEH U IPOTPECCHI ISl PEIICHUS
peabHBIX 33/1a4 MPUKIAAHOTO XapakTepa

5 MHokecTBa 1 JIOTHUKA

5.1 OrniepupoBaTh NOHITHSIMHU: MHOKECTBO, ONIEPAIIMN Ha/l MHOYKECTBAMHU
Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar Juisi  ONHCaHUs

52 pealbHBIX MPOIECCOB U SIBICHUI, MPU PELICHUH 3a/1a4 U3 IPYTHuX Y4eOHBIX
MIPEAMETOB

53 OrnepupoBaTh ITOHATHSIMU: ompeneseHue,  Teopema, CIICJICTBHE,
JIOKa3aTeIbCTBO

11 KJIACC

Koa .

ORI IIpoBepsiemble } npeJAMeTHbIe  Ppe3yJbTaTbl OCBOEHHUS  OCHOBHOM

. 00pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero o01ero 0opa3oBaHus

1 Yucna u BEIYUCICHUS
OnepupoBaTh NOHATUSMU: HATypalbHOE, IIE€JI0€ YHUCIO; HCIOJIb30BaTh

1.1 MPU3HAKU JIEJTMMOCTH IIEJIBIX YHCEJN, pa3JIOKEHUE 4YHuciaa Ha MPOCTHIC
MHOXKHUTENH JIJIsl PeIIeHUs 3a1a4

1.2 OnepupoBaTh NOHITHEM: CTENEHB C PALIMOHAIBHBIM MOKa3aTeleM

13 OnepupoBaTh MOHATHUAMH: JIOTapudM UKCIa, JECITHUYHBIE U HATypallbHbIE

) sorapuMbl

2 YpaBHEHHUS M1 HEPABEHCTBA
[IpuMensTh CBOWCTBA CTemeHW i MPeoOpa3oBaHUs  BHIPAKECHUMH,

2.1 ONEpUpPOBaTh TMOHATUSAMH: I[I0KA3aTEIbHOE YPAaBHEHHE M HEPABEHCTBO;
peniaTh OCHOBHBIE THIIBI OKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB
BemonnsaTe mpeoOpa3oBaHUs BBIPAKEHUH, COJEPKAIIUX JIOTapU(MBI,

2.2 OTepUPOBATH TMOHITHSIMH: JIOTapHU(PMHUUECKOE ypaBHEHHUE M HEPABEHCTBO;
pelraTb OCHOBHBIE TUIIBI IOTaPHU(PMUUECKUX YPaBHEHUN 1 HEPABEHCTB

2.3 Haxoautsb penieHus npocTenimux TPUroHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh MOHATUSIMHU: CUCTEMA JIMHEWHBIX YpPaBHEHUU U €€ pelIeHuE;

2.4 MCIIOJIH30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUM TSI PEIICHUST TPAKTUUECKUX
3amaq

25 HaXOI[I/ITvaeI_HCHI/ISI MPOCTEUIINX CUCTEM M COBOKYITHOCTEH palliOHAIbHBIX
ypaBHEHUN U HEPABEHCTB
MogenupoBaTh peagbHbIE CHUTyalldd Ha S3bIKE aureOphl, COCTaBISATH

2.6 BBIPAKEHMSI, YPABHEHUS, HEPABEHCTBA M CHUCTEMbl MO YCIOBUIO 3aJayd,

HCCIICA0BATh MIOCTPOCHHBIC MOJCIIN C HUCITOJIB30BAHHUEM aIlrapara anre6p51




3 @yHKUIUHU U TpapUKU
OnepupoBaTh MOHATHAMHU: TEpHOAMYECKas (YHKLIUSA, MPOMEKYTKH
31 MOHOTOHHOCTH ()YHKIMH, TOYKHM HKCTpeMyMa (QyHKLUH, HauOoibliee U
HaVMEHbIIIee 3HAYCHUS (YHKUMH HA MPOMEKYTKE; HCIIOJIB30BaTh UX JUIA
uccie10BaHusl QyHKIMH, 331aHHON IrpaduKoM
OnepupoBaTh NMOHATUAMU: TpapUKH MOKA3aTEIbHOU, JorapuMuieckoil u
3.2 TPUTOHOMETPUUYECKMX (QYHKIMH; u300pakaTb HMX Ha KOOPAMHATHON
IUIOCKOCTH M UCIOJIb30BATh JIJIsl pEIICHUs] YPAaBHEHUI U HEPAaBEHCTB
33 N300pakaTh Ha KOOPAUHATHOM MIIOCKOCTH Fpa(?I/IKI/I HHHeﬁHLIXpraBHeHHP'I u
MCIIOJIb30BAaTh UX Ul PELLICHUS] CUCTEMBI JINHEHHBIX YpaBHEHUI
34 Ucnonp3oBate rpaduku GYHKUIMHA I UCCIENOBAaHHUS IPOLECCOB U
3aBUCUMOCTEH U3 JPyruxX y4eOHBIX AUCIUILINH
4 Hauana maTtemaTudeckoro aHaausa
OnepupoBaTh NOHATHIMHU: HEMIPEPBIBHAS (DYHKIIHS, POU3BOAHAS (PYHKIUH;
4.1 HCITOJIB30BaTh T'€OMETPUUYCCKUA U (DU3UYCCKUM CMBICIT MPOW3BOIHOMN ISt
pelieHus 3a1a4y
49 HaxoauTs npon3BoHbIE 371€EMEHTAPHBIX (DYHKLNN, BBIYUCISATH IPOU3BOIHBIE
' CYMMBI, IPOU3BEICHUS, YACTHOTO (DYHKIIHHA
M cnonb30BaTh MPOU3BOAHYIO AJIS HCCIIEA0BaHMsI ()YHKIIMU HA MOHOTOHHOCTb
4.3 U 3KCTPEMYMBbl, MPUMEHSATh pE3YJbTaThl HCCIEJOBAHMUSI K IOCTPOCHMIO
rpaduKoB
44 Mcnonb30BaTh MPOM3BOIHYIO /ISl HAXOXKAEHUS HAWIY4IIEro pELIeHUs B
IPUKIIAIHBIX, B TOM YHCJIE COL[MAIbHO-DKOHOMUYECKHX, 3a7jauax
45 OnepupoBaTh MOHATUAMHU: NEpBOOOpa3Has U MHTErpajl; IOHUMATh
) reoMeTpUUYECKU U (U3NYECKUI CMBICIT HHTErpaia
46 Haxonute nepBooOpasHble 3JIeMEHTapHbIX (YHKIUI, BBIYUCIATh MHTETPaj
' no ¢popmyine Hetorona — JleliOHua
47 Pemars npuxnagHele 3aadd, B TOM YHCIE COLUAIBHO-D)KOHOMUYECKOTO U

(H3rYecKoro xapakrepa, CpeJICTBAMU MAaTEMAaTHUECKOTO aHAIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kox IIpoBepsiemblii 3jIeMEHT COAEePKAHUSA

1 Yucna v BBIYKCICHUS
Parnmonanbubie yncna. OOBIKHOBEHHBIE U IECATUYHBIE IPOOH, IIPOLIEHTHI, 0ECKOHEUHBIE

11 nepuoguyeckue ApoOu. ApudmeTrndeckue omnepanuy ¢ paluOHATIBHBIMH YHUCIIAMHU,
npeoOpa3oBaHUsl YUCIOBBIX BbIpakeHUH. [lpuMeHenune npoOel M MPOLEHTOB JUIS
pELIEHUs IPUKJIAHBIX 3a7a4 U3 PA3JIMYHBIX OTpaciIel 3HaHUHN U pealbHOM JKU3HU
JeiicTBuTenpHble uncia. PannoHanbHble U MppalMoHaibHble Yyuciaa. ApupmeTuyeckue

1.2 olepanru ¢ JCUCTBUTENbHBIMU uuciamu. [IpuOmmkEHHbIE BBIUMCIICHUS, MPaBUIIa
OKPYIJICHUS, IPUKKUJIKA U OLICHKA PE3yJIbTaTa BEIUYMCICHUN
Crenens ¢ nenbM nokaszareneMm. CtannaptHas Gpopma 3anucu AeHCTBUTEIbHOIO YUCIA.

1.3 Wcnonp3oBanue noaxozsiieid GopMbl 3aucy JAEUCTBUTEIbHBIX YUCEI JJISl PELICHUS
IIPAKTUYECKUX 337a4 U NPEACTABICHUS JAHHbIX

1 4 Apudmernueckuit KOpeHb HaTypaJbHON cTeneHu. JeHcTBUs ¢ apupMETHUECKUMU
KOPHSIMU HaTypajibHOU CTENEHU

15 CuHyC, KOCMHYC 1 TAHT€HC YMCIOBOIO apryMeHTa. APKCUHYC, apKKOCUHYC, APKTaHI'€HC
YHCJIOBOIO apryMeHTa

2 YpaBHEHHUs U HEPABEHCTBA

2.1 ToaecTBa U TOKJECTBEHHbIE IPEOOPA30OBAHUS

29 [Ipeobpa3oBanue TPUTOHOMETPUUYECKUX BbIpakeHUN. OCHOBHBIE TPUTOHOMETPUYECKUE
dbopMyIbI

23 VYpaBHeHHe, KopeHb ypaBHeHHsA. HepaBeHCTBO, pelleHHe HepaBeHCTBA. MeTon
MHTEPBAJIOB

24 Pemenue nenbix ¥ IpoOHO-pallMOHANBHBIX YPABHEHUN U HEPABEHCTB

2.5 Pemenue nppanvoHabHBIX YpaBHEHUN U HEPABEHCTB

2.6 Pemenune TpuroHoMeTpUUECKUX YpaBHEHU I

o [TpuMeHeHne ypaBHEHUI 1 HEPABEHCTB K PELICHUIO MATEMaTUYECKUX 3a/1a4 U 3a]1a4 U3
pa3IUYHbBIX 00J1aCTe HAyKU U peabHOM JKU3HU

3 @yHKIMH U TpaduKu

31 @yHKIMsA, crnocoObl 3anaHus ¢(yHkuuu. I'papuk ¢yHkumu. Bsaumao oOpatHbIe

) byHKIIUU
39 OO6nacte ompeneneHuss W MHOXECTBO 3HaueHMH QyHkuuu. Hymm ¢yHkuum.
) [TpoMexyTKH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKLINUU

33 CreneHHas pyHKLHUS ¢ HATypaJbHBIM U LIENbIM MoKa3aTeneM. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpag MK KOpHSI 7-OU CTEHEHH

3.4 TpuronomeTrpuyeckass OKpPY>KHOCTb, OINpEeNIEHUE TPUTOHOMETPUYECKUX (YHKIIHMA
YKCIIOBOTO apryMeHTa

4 Hayana maTematnueckoro aHaiumsa

41 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUs  TOCIENOBATEIbHOCTEH. MOHOTOHHBIE
MOCIIEI0BATEIbHOCTH

49 Apudmernueckass UM TreomeTrpuyeckas nporpeccud. beckoHeuHo —yObIBaromias

TCOMCTPHUYCCKAsA IIPOrpecCcCus. Cy'MMa OECKOHEYHO yGBIBaIOH_Ieﬁ FCOMCTpH‘-ICCKOfI




nporpeccur. Popmylia CIOXKHBIX NPOLEHTOB. McCroap30BaHHE NPOTPECCUU IS
pELIEHHUs pealIbHBIX 3a1a4 IPUKJIAJHOrO Xapakrepa

5 MHo>XecTBa U JJOTUKa

MHoOkecTBO, oniepaluy HaJ MHOXKecTBaMu. J{narpammel Ditiepa — Benna. [Ilpumenenue
5.1 TEOPETUKO-MHOKECTBEHHOTO arnnapara Jijisi OlUCAHUs PeasIbHbIX TPOLIECCOB U SIBICHUH,
IIPU PEIICHUH 3a]a4 U3 JPYTUX YYEOHBIX MPEIMETOB

5.2 Onpenenenue, Teopema, CJIeICTBUE, JOKA3aTeIbCTBO

11 KJIACC

Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA

1 Yucna v BBIYKCICHUS

1.1 Harypasbnsie u nensie yucna. [Ipu3Haky 1e1MMOCTH LEIIbIX YUCEI

1.2 Crenens ¢ pallMOHAIBHBIM MOKa3arenaeM. CBOKMCTBA CTENIEHU

1.3 Jlorapudm uncna. [lecaTudnble U HaTypajibHbIE JOrapupMbl

2 YpaBHEHMS U HEPABEHCTBA

2.1 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIMX JIOrapu(MBI

22 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTENIEHU C pallMOHAJIbHBIM MIOKa3aTeIeM

23 [TprMepbl TPUrOHOMETPUUYECKUX HEPABEHCTB

24 [Toka3arenbHble ypaBHEHUsI U HEPABEHCTBA

2.5 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA

26 CHCTE:MH JMHEHHBIX élpaBHeHI/H?I. Pemenue npukiagHbIX 3a7a4 ¢ IOMOIIBIO CUCTEMBI
JUHENWHBIX YpaBHEHUH

2.7 CucreMbl ¥ COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB

o [TpuMeHeHnEe ypaBHEHNH, CUCTEM M HEPABEHCTB K PEILIEHUIO MATEMaTUYECKUX 3a/1a4
W 3aJ1a4y U3 pa3jIMyHbIX 001acTell HAyKH U pealibHOM KU3HU

3 @yHKUIUYU U TpadUKU

Oynkuus. [lepuoanyeckue ¢yHkuuu. I[IpoMexXyTKH MOHOTOHHOCTH (DYHKIIUH.
3.1 MakcumymMbl U MUHUMYyMBI (yHkuuu. HaunOonbliee W HauMmeHbllIee 3HaYEHHE
(GYHKLIHU Ha IPOMEXKYTKE

3.2 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U TpaduKH

33 [Toka3zarenbHas u orapupmudeckas GyHKINU, UX CBOICTBA U rpaduku

34 Hcnonb3oBanue rpadukoB GyHKUMN A7 pelieHus] ypaBHEHHUH U JIMHEHHBIX CHCTEM
Hcnonp3oBanue rpadukoB GyHKIMN sl HCCIIEAOBAHUS MTPOLIECCOB M 3aBUCUMOCTEH,

3.5 KOTOpBIE€ BO3HUKAIOT MPH PEILIEHUH 3a]1a4 U3 IPYTUX Y4eOHbIX IPEAMETOB U pealbHON
KU3HU

4 Havana maremaTnueckoro aHanmsa

4.1 HenpepsiBabIe GyHKIIMH. MeTO HHTEPBAIOB JIJIsl PEIICHUS] HEPABEHCTB

4.2 [TpousBoanas ¢pyHkiuu. ['eomeTpuyeckuii 1 GU3NIECKUIl CMBICI TPOU3BOTHOM

[TpousBoaHbIE 37€MEHTApHBIX (QYHKIUH. DOpMyNbl HAXOXKIEHUS TPOU3BOJHON

43 .
CYMMBI, IPOU3BCACHUA U HaCTHOT'O (bYHKI_II/II/I

[IpumeHeHre NPOM3BOJHOW K HCCIENOBaHUIO (YHKUMI Ha MOHOTOHHOCTH H
4.4 sKcTpeMyMbl. HaxoxxaeHne HanOoJbpIIero U HauMEHbIIEro 3HaueHus QyHKIUU Ha
OTpE3Ke




4.5
4.6
4.7

[IpumeHeHre TPOU3BOTHON /ISl HAXOXKCHUS HAWITYUIIETO PEIICHUS! B MPUKIIAIHBIX
3aj1avax, JUis ONpeAeTIeHHsI CKOPOCTH TpoIiecca, 3a1aHHOr0 (GOpMYJIIOH Mt Tpad KoM
[TepBooOpaznasi. Tabnuia mepBoOOPa3HBIX

WHTerpai, ero reoMeTpuyecKkuii U (pu3nyeckuil CMbICHI. BrluuciaeHue uHTerpaia mo
dopmyiie Hetotona — JleiiOHuna




ITPOBEPSIEMBIE HA EI'3 110 MATEMATHUKE TPEBOBAHMS K PE3YJIbTATAM
OCBOEHHA OCHOBHOHM OBPA30BATEJIBHOM NPOT'PAMMBI CPEJTHETI'O

OBHIET'O OBPA3OBAHUA

Kon
NpoBepsIeMoOro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaHMS K IpeIMETHBIM Pe3yJbTaTaM OCBOEHUSA
OCHOBHOM  00pa30oBaTeIbHOW  NPOrpaMMbl  CpeJHero  001Iero
o0pa3oBaHus

Bnagenne wmeromamMM J10Ka3aTenbCTB, AJrOPUTMAMM PpELIEHMs 3ajady;
yMeHHe (OpMyIHpOBaTh U ONEPUPOBATh MOHATUSMHU: OIpE/AETICHHE,
aKkcuoma, TEOpeMa, CIIEJCTBUE, CBOWCTBO, IPHU3HAK, JI0KA3aTEIbCTBO,
paBHOCUJIbHBIE (DOPMYITHPOBKU; MPUMEHSTh UX; YMeHUEe (opMyIHpOBATH
o0paTHOE M NPOTHUBOIIOJIOXKHOE YTBEPXKICHUE, MPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPBI, HKCIIOJIb30BaTh METOJl MaTeMaTH4YeCKONl HHIyKIUU;
MIPOBOJIUTH JOKA3aTEIbHBIC PACCYKJICHUS MPU PEUICHUU 3aJ]a4, OIICHUBATH
JIOTHYECKYI0  TPaBHIBHOCTh  PACCYXXIEHUH; yMEHHE OIepUpOBaTh
MOHSATUSMU: MHOXECTBO, IMOIMHOKECTBO, ONEPAIIMU HAJl MHOXECTBAMU;
YMEHHE HUCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar AJis OMUCAHUS
peaIbHBIX MPOIECCOB U SIBJICHUN W MPHU PEHICHUH 3a/1a4d, B TOM YHUCIE U3
IpYruX y4eOHBIX TMPEAMETOB; YMEHHUE ONEepUPOBATH MOHATUSMU: Trpad,
CBSI3HBIA Tpad, nepeBo, HUKI, Tpad Ha IUIOCKOCTH; YMEHHUE 331aBaTh U
ONMHCHIBaTh Tpadbl Pa3TUYHBIMU CIOCO0AMHU; HCIOJB30BaTh TIpadbl Hpu
pelIeHnH 3a1a4u

YMeHue omnepupoBaTh MOHATUSAMHU: HATypaJlbHOE YHUCIO, LIEJI0€ YHCIIO,
CTENEHb C LEJIBIM I10Ka3aTeIeM, KOPEHb HaTypalbHOW CTEIIEHH, CTEIEHb C
palMOHAJIBHBIM I10Ka3aTeIeM, CTENEHb C JACHCTBUTEIbHBIM I10Ka3aTeseM,
JorapupM YHCIA, CHUHYC, KOCHHYC M TAHTE€HC MPOM3BOJBHOIO 4YHCIA,
OCTaTOK IO MOJYJIIO, pPalUOHAIBHOE YHCIO, HPPALMOHAIBHOE YHCIIO,
MHO’K€CTBA HAaTypabHbIX, LIEJIBIX, PAllUOHATIbHBIX, I€HCTBUTEIBHBIX YHCET;
YMEHHE MHCNOIb30BaTh MPU3HAKU JEIMMOCTH, HAaWMEHBIIMH OO0Imui
JIeNUTeNb U HAUMEHblIIee o011ee KpaTHoe, alropuT™ EBKina npu perennn
3a/1a4; 3HAaKOMCTBO C Pa3JIMYHbIMU MMO3ULUOHHBIMU CUCTEMaMU CUUCIICHUS;
YMEHHUE BBINOJHATH BHIYHUCIICHUE 3HAUEHUH U peoOpa3oBaHus BbIPAKEHUN
CO CTEMeHsIMU U Jiorapupmamu, Mpeodpa3oBaHus APOOHO-PALMOHAIBHBIX
BBIPQXCHHUM; YMEHHE OIEPUPOBATH IOHITHAMM: IOCIEJOBATEIBHOCTD,
apudmernyeckas Mporpeccusi, reoMeTpuyeckas mporpeccusi, 0eCKOHEUHO
yObIBaromiasi ~ reoMeTpuyeckas — IMpOrpeccHs;  yMEHHE  3ajaBaTh
MOCJIEI0BATEIbHOCTH, B TOM YHCJE C MOMOIIBI0 PEKYPPEHTHBIX (OpMYJ;
YMEHHME ONEPUPOBATH MOHITHSIMH: KOMILJIEKCHOE YHCIIO, CONPSKEHHBIE
KOMIUIEKCHBIE YMCIIa, MOAYJb U apryMEHT KOMIUIEKCHOIO 4Hcia, ¢popma
3allMCH KOMIUIEKCHBIX 4HCeNl (IF€OMETpUYECKasi, TPUTOHOMETpUUYECKAs U
anreOpanveckas); yMeTh TMPOU3BOIUTH apU(METHUUECKHE JCUCTBUS C
KOMIUIEKCHBIMU ~ YHWCJIaMH{;  TNPUBOJAUTH  TNPUMEPHI  UCIOJIb30BaHUS
KOMIUIEKCHBIX YHCEJI; ONEPUPOBATH IOHATHAMU: MaTpuua 2x2 m 3%3,
OIPEAEIUTEND MAaTPUILIbl, FEOMETPUUECKUI CMBICIT ONPEAEITUTEINS

YMeHne onepupoBaTh IMOHATHAMM: PpPalHdOHAIbHBIE, WPPALMOHAIBHBIE,
noKa3aTeJbHbIC, CTENEHHBbIe, Jorapu@Muiyeckue, TPUTOHOMETPUUECKHE
YPAaBHEHUS U HEPABEHCTBA, UX CUCTEMBI, YMEHHE ONIEPUPOBATH ITOHATUSIMH:
TOKIECTBO, TOXJECTBEHHOE NpeoOpa3oBaHKe, ypaBHEHUE, HEPABEHCTBO,
CUCTEMa YpaBHEHHMM W HEPAaBEHCTB, PABHOCWIBHOCTh YpPaBHEHHI,
HEPaBEHCTB U CUCTEM; YMEHHUE PELIaTh YPABHEHMS], HEPABEHCTBA U CUCTEMBI




C INOMOIIBI PaA3JIMYHBIX NPUEMOB; pPELIATh YPaBHEHHUs, HEPABCHCTBA U
CUCTEMBI C TapaMETPOM; IPUMEHATh YPABHEHM I, HEPABEHCTBA, UX CUCTEMBI
JUIS peIleHUs] MaTeMaTHUeCKUX 3a/ad M 3a7ad U3 pa3iIu4yHbIX o0sacTen
HAyKHU U pPEaJIbHOM JKU3HH

VYMeHHe oOmepupoBaTh MOHATHAMHU: (QYHKIMSA, UYETHOCTH (QYHKIUH,
HNEPUOJIMYHOCTh (PYHKUUH, OrPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTh
GyHKIMH, SKCTpeMyM (GYHKIUHM, HauOoibllee M HaMMEHbIIEEe 3HAYCHUS
(GYHKIMM HAa TPOMEXKYTKE, HEeNpepblBHAs (PYHKIHMS, aCHMOTOTHI Tpaduka
(GyHKIMM, TIepBasi U BTOpasl MPOW3BOIHAs (PYHKIMH, TEOMETPHUYECKUN U
¢u3nveckuif CMBICT MPOU3BOAHON, TepBOOOpa3Has, OIpeneIEHHBIN
UHTErpajl; yMEHHE HaXOJUTh acHUMITOTHI Tpaduka (yHKIMHM, yMeHHE
BBIYHUCIISTH IPOU3BOIHBIE CYyMMBI, TPOU3BEICHHUS, YACTHOTO M KOMIIO3HILIUU
(GyHKIMIA, HAXOIUTh YpaBHEHHE KacaTeIbHOH K TpaduKy (QYHKIHH; YMEHUE
HAXOJUTh MPOU3BOJIHBIC AIEMEHTAPHBIX (YHKINH; YMEHHE UCIOIH30BAThH
NPOU3BOAHYIO JJIsl UCCIENOBAaHHMA (QYHKIHMH, HAaXOIUTh HAaWOOJBIINE U
HaVMEHBIIME 3HAYCHUS (QYHKUWH; CTPOUTh TpadUKH MHOTOUWIEHOB C
UCIIONIb30BAHUEM  alllapara MaTeMaTH4ecKoro aHalinu3a; IMPUMEHSTh
NPOM3BOJHYIO /ISl HAXOXKICHUS HAWIYYIIETrO PEUICHUs B MPUKIAIHBIX, B
TOM YHCIIE COUUATBHO-YKOHOMHUYECKUX U (PU3MYECKUX 3a7a4ax; HaXOIUTh
IUIOIIAAN U 00BEMBI (PUTYp C MIOMOMIBIO MHTETpalia; MPUBOJUTH TPUMEPHI
MaTeMaTU4eCKOr0 MOJCIUPOBAHUS C MNOMOLIBIO U PepeHINATBHBIX
YpaBHEHU U

YMenue onepupoBath MOHATHAMU: Tpaduk GyHKIMH, oOpaTHas QyHKIIHS,
KOMIO3ULUs (QyHKUUHM, nuHeWHHass (QyHKOUs, KBaJapaTUdHas (QYHKLHS,
paumoHanbHas (YHKIHSA, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHbIE TPUTOHOMETpUYECKHE (DYHKIUM, MOKa3zaTelbHas M
norapumuueckas ¢QYHKIUM; YMEHHE CTPOUTh TIpadUKH H3YYEHHBIX
(GyHKUMH, BBIIOTHATH TpeoOpa3oBaHus rpagukoB (GyHKIMHA, UCTIOIB30BaTh
rpaduku Ui U3y4eHus MPoLecCOB U 3aBUCUMOCTEN, ITPH PEILIEHUH 3a/1a4 U3
JIpyrux y4eOHBIX MPEeIMETOB M 3a/ad M3 pPeanbHOM JKU3HU; BBIPAXXaTh
dbopMysiaMu 3aBUCHMOCTH MEXJly BEITMYMHAMMU; UCIIOJIB30BaTh CBOMCTBA U
rpa¢ukn (YHKUMHA Ui pelIeHHs YpaBHEHWH, HEpaBEeHCTB M 3aaad C
napaMerpamMu; H300pakaTb Ha KOOPJIMHATHOW IIJIOCKOCTH MHOKECTBA
pelIeHN ypaBHEHUH, HEPABEHCTB M UX CUCTEM

YMeHue pemarb TEKCTOBbIE 3a/lauydl pa3HbIX TUIIOB (B TOM YHCIE Ha
IPOLIEHTHI, AOJM U YacTH, Ha JIBM)KEHHUE, paboTy, CTOMMOCTh TOBAapoOB U
yCIIyT, HAJIOTH, 3a/ladyil U3 00JacTHU YIpaBJICHUS JIMYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBIATh BBIPAKEHHs, YPAaBHEHHUS, HEPaBEHCTBA U HUX
CHCTEMBI II0 YCJIOBHIO 33Jaud, HCCIENOBAaTh IOJyY€HHOE pELIEHHe |
OLIGHUBATh MPaBAONOJOOHOCTh PE3YJIbTAaTOB; YMEHHE MOJIEIUPOBATH
peasibHble CUTyallud Ha $3bIKE MaTeMaTUKH; COCTABIISATH BBIPAKECHMUS,
YPaBHEHHUs, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHIO 3a/1a4M, UCCIEA0BATh
IIOCTPOCHHBIE ~ MOJEIM C  HCIOJb30BAaHUEM  ammapara  aiareOpsl,
MHTEPIPETUPOBATH IMOITYUEHHBIN pe3yIbTaT

YMeHue onepupoBaTh MOHATHUSIMH: CpeqHEee apuMeTHUecKoe, MeAHaHa,
HaI/I6OJ'H)IHee U HaAaMMCHBIICC 3HAYCHHA, pasMaX, gmcnepcm{, CTaHHapTHOG
OTKJIOHEHHE YHCIOBOTO Habopa; yMeHHE H3BJIEKaTh, HHTEPIPETUPOBATH
nH(popMaIrio, IpeICTaBIeHHYI0 B Ta0IUIaX, HA JuarpaMmax, rpadukax,
OTPAXKAIOIIYI0 CBOMCTBA PEaTbHBIX MPOIECCOB U SBICHUHN; MPEACTABIATH
uHpoOpMaIMI0O ¢ TOMONIBIO TAaOMWIT ®W  AWarpaMM; HCCIIEIOBATh




CTaTUCTHYECKUE [aHHbIE, B TOM 4YHCIE C TPUMEHEHHEM TpaduyecKux
METO/I0B U 3JIEKTPOHHBIX CPE/ICTB; I'paMuecKu MCCIEeI0BATh COBMECTHbBIE
HAOJII0JIEHUS C IOMOILBIO JUarpaMM pacCceMBaHUs U JIMHEHHON perpeccun

YMeHHe OmnepupoBaTh NOHATUSAMHU: CIIyYalHBIM OIBIT W CIy4aiHOE
COOBITHE, BEPOATHOCTh CIIy4allHOTO COOBITHS; YMEHHUE BBIUUCIATH
BEPOSTHOCTh C HCHOJb30BAaHUEM TIpaUYECKUX METOJIOB; TNPUMEHATH
(GopMysbl CIOXKEHUS M YMHOXEHMsI BEpOSITHOCTEH, (hopMyily NOIHOH
BEPOSATHOCTH, dopmyiny bepnymmm, komOuHaTOpHBIE (QaKTHl U (HOPMYJIBI;
OLICHUBATb BEPOSTHOCTH pEAIbHBIX COOBITHH; YMEHHE OIEepPUPOBATh
HNOHATUSAMM:  ClOy4yailHas BEJIMYMHA, pACIPEICIIEHUE BEpPOATHOCTEH,
MaTEMaTHYECKOE OXHUAAHHUE, IHUCIEPCUS U CTaHJApPTHOE OTKIOHEHHE
CIlydallHOW  BeNWYMHBI, (DYHKIUH pacrupeieleHus W IUIOTHOCTH
PaBHOMEPHOI0, ITOKA3aTE€IbHOTO U HOPMAJIBHOTO PAaCIpEICIICHU; YMEHHE
UCIIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpeesieHui i pelleHus 3a/1ay;
3HAKOMCTBO C IOHSTHUSAMH: 3aKOH OOJBIIUX YUCEN, METOAbI BHIOOPOUHBIX
UCCJIEIOBAaHUI; YMEHHE IPUBOAUTD IPUMEPDI NIPOSIBIIEHU S 3aKOHA OOJIBILINX
qucel B MPUPOAHBIX M OOIIECTBEHHBIX SBJICHMSX; YMEHHUE OIEPUPOBATh
HNOHSTUSMM: COYETAHUE, IIEPEeCTAaHOBKA, YHCIO COYETAaHUM, YHUCIO
HepecTaHoBOK; OmHOM HbIOTOHA; yMeHHE NPUMEHSATh KOMOMHATOpPHBIE
GakThl U pacCyXIEHHUs Uil pEIlIeHUs 3aJ]ad; OLECHUBAThb BEPOSITHOCTU
peanbHbIX  COOBITHMH;  COCTaBIATH  BEPOATHOCTHYIO  MOJAEIb U
MHTEPIPETUPOBATH MOJTYUEHHbIN pe3yIbTaT

YMenue onepupoBaTh  MOHATHSMH: TOYKA, IMpsMas, IJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUYMHA YIJa, IUTIOCKUHM YTroJl, IBYTpaHHBINA
YIoJI, TPEXTPaHHBIMA YroJ, CKPEIIUBAKOIINECS NPSIMbIE, MAPAILIETbHOCTh U
MEPIECHANKYIAPHOCTD MPSAMBIX U INIOCKOCTEM, YTOJI MEXAY NMPAMBIMH, YOI
MEXK]ly IPsIMOM M MIOCKOCTBIO, YTOJl MEXIY IUIOCKOCTSIMU, PACCTOSTHUE OT
TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY NPSAMBIMHU, PACCTOSHUE MEKIY
IJIOCKOCTSIMU; YMEHHME HCIOJb30BaTh MPH PEIICHUU 3aJa4 H3Y4YEHHbIC
bakThl ¥ TEOPEMBI INIAHUMETPUHU; YMEHHUE OIIEHUBATH pa3Mephbl OOHEKTOB
OKPYXAIOIIEr0 MHPA; CTPOUTh MATEMATHYECKHE MOJEIH C IOMOIIBIO
FEOMETPUYECKUX TOHATHM W BEJIWYMH, pPELIaTh CBSA3aHHBIE C HHUMU
MPAKTUYECKHUE 33/1a4U
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YMeHue onepupoBaTh NOHATUAMHU: IUIOMIAJL (QUIYpbl, 00BEM (UTrypHI,
MHOTOTPaHHHUK, NPaBUJIbHBI MHOTOIPAaHHUK, CE€YEHHE MHOTOIpaHHUKA,
Ky0, napamjenenunen, Npu3Ma, NUpaMuia, (Urypa M IOBEPXHOCTh
BpalieHus, IWIMHAP, KOHYC, map, cdepa, Imiomaas chepbl, MIONaab
MOBEPXHOCTU MUPAMUIBI, NPU3MBI, KOHYyca, IWIMHApA, O00BEM KyoOa,
NPSIMOYTOJIBHOTO ~ MMapajjiesienumneaa, NHpaMuibl, MPU3MBbl, HJIMHAPA,
KOHycCa, II1apa, pa3BEPTKAa INOBEPXHOCTH, CEUEHUs KOHyca WM ILMIMHAPA,
napajuleJibHble OCH WM OCHOBaHHUIO, CEUYEHHME Iapa, IJIOCKOCTb,
Kacaromasicss cdepbl, LWIMHApA, KOHYyCa, YMEHHE CTpPOUTh CEUYCHHE
MHOTOTpaHHHKa, M300pakaTb MHOTOTPAaHHUKH, (GUTYpPHl U MOBEPXHOCTU
BpAIllEHUs, UX CEYEHMsI, B TOM YUCJIE C ITOMOIIBIO 3JIEKTPOHHBIX CPECTB;
yMEHHE MPUMEHSITh CBONWCTBA T'€OMETPUYECKHX (DUTYp, CAMOCTOSATEIHHO
(bopMyIMpOBaThH OINpEEIEHUs] U3Y4aeMbIX (UTyp, BBIIBUraTh THIIOTE3BI O
CBOMCTBaX M NpH3HAKaX TeoMeTpUuYecKux (uryp, oOOCHOBBIBATH WIIU
ONpoBepraTh HX; YMEHHME NPOBOJUTH Kiaccu(pukauuio ¢GUryp 1o
pa3MyYHbIM [pPHU3HAKaM, BBINOJIHATE HEOOXOAMMBIE OMOJIHUTEIbHBIE
IIOCTPOEHHUS
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YMeHue omnepupoBaTh  IMOHSATUAMHU: JIBKEHHE B  INPOCTPAHCTBE,
napajjiesIbHbl IEepPeHOC, CUMMETPHUsl Ha IUIOCKOCTH M B IIPOCTPAHCTBE,
MOBOPOT, TpeodpazoBaHue MOAO0Us, TMOAOOHBIE (UTYPBI; YMEHUE
pacrio3HaBaTh PaBHblE U MOJOOHBIE (PUIYpBI, B TOM 4YHCIE B IPUPOAE,
UCKYCCTBE, apXUTEKTYpPE; UCII0JIb30BATh T€OMETPUUYECKUE OTHOILECHUS IIPU
pEeLICHUH 3aJa4; HaXOAMTh I'€OMETPUYECKHE BEJIWYMHBI ([UIMHA, YIOJ,
IUIOINAAb, 00BEM) IIPH PELICHNUH 33/1a4 U3 APYTUX YUEOHBIX IPEIMETOB U U3
peaabHOM KU3HHU; YMEHUE BBIUUCIATh FEOMETPUUECKUE BEIUUUHBI (JJIMHA,
yrojl, IIomaab, 00bEM, IIIOMAh MOBEPXHOCTH), UCTONb3YysS HU3YUCHHBIC
GopMysIbl M METOJBI, B TOM YHCIE: IUIOUIA[b MOBEPXHOCTH NHUPAMUJIBI,
NPU3MBI, KOHYCA, IIMIHHPA, ITIOMAb cepbl; 00bEM KyOa, TPsIMOYTOIEHOTO
napajulelenunena, TMpaMuabl, IPU3Mbl, IIUIMHIpPA, KOHYyCa, I1apa; yMEHHUE
HAXOJIMTh OTHOIIEHHE 00BEMOB MOTOOHBIX QUTYD
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VYmMmenne ONCpHUPOBAThH MOHATHUAMU: HNPAMOYIOJIbHad CHCTCMa KOOpPpAWHAT,
BEKTOp, KOOPJMHATBHI TOYKU, KOOPIHMHATHI BEKTOPa, CyMMa BEKTOPOB,
NPOM3BEJCHUE BEKTOpa HA YHUCIO, Pa3JIoKEHHE BEKTOpa 10 0asucy,
CKaISIPHOE TPOU3BEIICHUE, BEKTOPHOE IPOU3BEIACHUE, YIOJl MEKIY
BCKTOpaMU; YMCHUC HUCII0JIb30BATh BeKTOprIfI n KOOpI[I/IHaTHBII\/JI METOO AJIst
pelLICHHS TEOMETPUYCCKUX 3a/1a4 U 3a/1a4 IPYTUX YUYeOHBIX IPEIMETOB

YMeHre BbIOMPATh MOAXOAAIIMN METO JIJIs pEIISHUs 3a]1auM; TOHUMaHKE
3HAYMMOCTH MATEMaTHUKd B H3YYCHHH TPUPOIHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SBICHUI; YMEHHE pacro3HaBaTh MPOSBICHUE 3aKOHOB
MaTE€MaTUKH B UCKYCCTBE, YMEHHUE NMPUBOJIUTH MIPUMEPHl MATEMATUUECKUX
OTKPBITHHA POCCUICKON U MUPOBOM MaTeMaTHYE€CKOM HAYKH




IHHEPEYEHD 3JIEMEHTOB COAEPKAHUA, ITPOBEPSAEMBIX HA EI'I I1O

MATEMATHKE
Kox  IlIpoBepsiemblii 3JieMEHT COePKAHUSA
1 Yucna u BbIYUCTICHUS
1.1 HarypanbHblie u 1ienbie yucina. [Ipu3Haku 1eIMMOCTH LEIbIX YUCel
12 Panmonaneupie uucna. OOBIKHOBEHHbIE M JIECATUYHbIE JApOOM, MPOLEHTHI,
' OEeCKOHEUYHBIC TIEPUOANYSCKHE APOOH
13 Apudmerndeckuii KOPGHL HaTypaJbHOU creneHu. [leiicTBust ¢ apudMeTndecKuMu
KOPHSIMHU HAaTypaJbHOU CTEHEHH
1.4 Crenens ¢ uenbiM nokaszaresneMm. CTeneHb ¢ palmoHaIbHBIM MoKazaTesneM. CBOMCTBa
CTETeHU
15 CuHyC, KOCHMHYC M TaHI€HC YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
ApPKTaHTEHC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTHIHbIE U HATYpPAIbHBIC JTOTapH (MBI
JleiicTBuTeNbHBIC YUCia. ApruMETHUSCKHE OTICPAIIUH C JICHCTBUTEIHHBIMU YHCIIAMHU.
1.7 [TpubnmxEHHBIC BEIYMCIICHUS, IPAaBUJIa OKPYTIICHHUS, MPUKUIKA U OLIEHKA pe3yJibTaTa
BBIYHMCIICHU
1.8 [IpeoOpa3oBaHue BEIpaXKEHUI
1.9 KommnekcHbie uncia
2 YpaBHEHHS U HEPABEHCTBA
2.1 [enble 1 TpOOHO-pallMOHATbHBIC YPABHEHUS
2.2 HppannoHajibHbIE YpaBHEHUSI
2.3 TpuronomeTpuueckre ypaBHEHUS
2.4 [TokazarenpHbIe U TOTapUPMUIECKIE YPABHEHHUS
2.5 [lenpie u 1pOOHO-pAIIMOHATIEHBIE HEPABEHCTBA
2.6 HppanmonanbHbie HEPABEHCTBA
2.7 [TokazarenbHble U IOrapuPMUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuueckre HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 | YpaBHeHHMsI, HEpaBEHCTBA U CUCTEMBI C TApaMETPaMu
2.11 | Matpunua cucTeMsl JIMHEHHBIX ypaBHEeHUH. ONpeaennTellb MaTPULIbI
3 OyHKIMH U TpadUKH
31 Oynkius, crnocobsl 3amanus ¢ynkuuu. [paduk ¢yskiuu. B3anmuo obOpatHble
' dbyukuun. Yétabie n Heu€THbIe PyHKIMU. [leprnonnyueckne QyHKIUN
OO6mactp ompeneneHuss W MHOXKECTBO 3HadeHuW GQyHkmuu. Hymm QyHkium.
39 [IpoMexyTku  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHUH.
' Makcumymbl ¥ MUHMUMYMBI (yHKIuu. HawuOonpiiee W HauMeHbIllee 3HAYCHUE
(GYHKIIUU Ha POMEKYTKE
33 CrenenHast GyHKIUS ¢ HATYpaIbHBIM U LIEJIBIM MOKa3zateneMm. E€ cBolicTBa u rpaduxk.
CaoiicTBa 1 rpadK KOPHSI 71-0¥ CTETICHU
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U Tpa@uKu
3.5 [TokazarenpHas u norapudmuueckas GyHKINUU, IX CBOMCTBA U TpadUKH
36 Touku paspeiBa. AcuMnToThI TpadukoB QyHKIHH. CBOICTBa HYHKINN, HETTPEPHIBHBIX

Ha OTpe3Ke




3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHUs OCIEN0BATEILHOCTEH

3.8 Apudmerndeckas ¥ reoMeTpudeckas nporpeccuu. @opmysa CI0KHbBIX MPOIIEHTOB

4 Havana maremaTn4eckoro aHaiamusa

4.1 [TpousBoanas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (YHKIIMNA
[IpuMeHeHre MPOM3BOAHOM K MCCIENOBAaHMIO (YHKIMH Ha MOHOTOHHOCTH U

4.2 sKcTpeMyMbl. HaxoxkeHne HauOoJbIIero M HAaUMEHBIIETO0 3HAaYeHHs] (QYHKIUU Ha
OTpE3Ke

43 [TepBooOpasnas. MHTETpan

5 MHoOXecTBa U JIOTHKA

5.1 MHOkecTBO, Onepalu HaJ MHOKecTBaMu. [narpammsl Ditiepa — Benna

5.2 Jloruka

6 BeposTHOCTB U cTaTUCTHKA

6.1 OnucarenpHas CTaTUCTUKA

6.2 BepositHOCTB

6.3 KombunaTtopuka

7 I'eomerpus

7.1 @urypsl Ha INIOCKOCTH

7.2 [IpsiMBbIE ¥ TNIOCKOCTH B IPOCTPAHCTBE

7.3 MHororpaHHuKu

7.4 Tema u TOBEpXHOCTHU BPAIICHUS

7.5 KoopauHatsl 1 BEKTOPBI
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