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MOACHUTEJIBHASA 3AIINCKA

VYuebnblii Kypc «AnreOpa W Hayajga MaTEMaTUYECKOTO aHAIIM3a» SIBISETCS
OJIHUM U3 Haubosiee 3HAYMMBIX B IPOrpaMMe CpeaHero oodiiero odpa3oBaHUS,
MIOCKOJIBKY, C OJIHOM CTOPOHBI, OH O0OECHEYMBAET MHCTPYMEHTAIbHYIO 0a3y A
U3YyYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYroil CTOPOHBI, (hOopMHpYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0YyYarONIMXCS Ha YPOBHE, HEOOXO0IUMOM
JUIsl OCBOEHUsI MH(OpMATUKU, OOIIECTBO3HAHMSI, UCTOPHUH, CIOBECHOCTH U APYIHX
JUCUMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJICBAIOT
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HAyKH, KOTOpas (QOpMyJIupyeT CBOH
JOCTUKEHHS B MaTeMaTudeckon hopme.

Y4eOHbIii Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOTO aHallh3a 3aKJIaJlbIBaeT
OCHOBY /I YCIICIIHOTO OBJIAJICHUS 3aKOHAMHU (PU3UKH, XUMHUH, OHOJIOTHUH,
MOHUMAaHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHSI SKOHOMHKHU M OOIIECTBEHHOW JKU3HH,
MO3BOJIIET OPUEHTUPOBATHCA B COBPEMEHHBIX LHU(PPOBBIX W KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONb30BaTh UX JIs JajbHeHmero oopa3oBaHus U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBiajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMH KOHCTPYKLMSIMHU aireOpbl M MAaTeMaTHYeCKOro aHajii3a pa3BUBAET
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HMCTUHHOCTH, JOKa3bIBATH
YTBEPXKACHHS C MOMOIIBIO MHAYKIIMH U PacCy’kKJIaTh NEAYKTUBHO, HUCIIOJIb30BAThH
000O1IeHre ¥ KOHKpEeTH3alluio, a0CTparupoBaHUWE M aHAJIOTHIO, (OPMHUPYET
KpEaTUBHOE U KPUTUUECKOE MBILIICHHE.

B xoxe u3yueHust yyeOHOro kypca «Ainredpa v Havajla MaTeMaTH4YE€CKOro
aHanmm3a» oOydJaroIuecs MONyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJAHBIX 3aj1ad,
CaMOCTOSITENTFHOTO TOCTPOCHHSI MaTEMaTUYECKHX MOJEJICH pealbHbIX CUTYalUH,
WHTEPIpPETAllUd  TIOJYYCHHBIX  pENIeHWH, 3HAKOMATCA C  [pUMepaMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEM B MpHpoOJAe, HAayKe U HCKYCCTBE, C
BBLIAIONIMMUCS MAaTEMAaTUYECKUMH OTKPBITHSIMU U UX aBTOpPaMH.

Y4eOHblii Kypc 00JiagaeT 3HAUYUTEIHHBIM BOCHUTATEIHHBIM TOTCHIIMATIOM,
KOTOPBIM peanu3yeTcss Kak uepe3 YuyeOHbIl Marepualn, CrnocoOCTBYIOIIUMA
(GbOpMHPOBAHUIO HAYYHOT'O MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHoM
NesATeNbHOCTH, TpeOyromed MNpOJOJDKUTEILHOM KOHIIEHTpAllMM  BHUMAHMS,
CaMOCTOSITEIFHOCTH, aKKypaTHOCTHU H  OTBETCTBEHHOCTH 32 TIOJyYCHHBIN
pe3ynbTar.

B ocHoBe Meroauku OOydeHHs] anredpe M HavajlaM MaTeMaTH4YeCKOTo
aHaJIN3a JISKUT JACSTEIHbHOCTHBIN MPUHIIAI 00yYCHUS.

B crpykType yueOHOro kypca «Anrebpa M Hauyajga MaTeMaTHYE€CKOTO
aHaJIKM3a» BBIIEIEHBI CIEIYIOIUE COAepKATEIbHO-METOqUYEeCKue TuHuu: «Yucna
U BBIYHUCIICHU», «DyHKIIMK U TpaduKkny, «YpaBHEHUS U HepaBeHCTBa», «Hauama
MaTeMaTHYecKoro aHanuza», «MHoXkecTBa ©  Joruka». Bce ocHOBHbBIE



COJIEPKATEIbHO-METOANYECKUE JIMHUM HW3YYaroTCsl Ha TPOTSHKEHUH JBYX JIET
oOyueHusi Ha ypOBHE CpeIHEro o0Iero oOpa3oBaHHWs, €CTECTBEHHO JOMOIHSIS
Jpyr Ipyra U MOCTENEHHO HACHIIAsICh HOBBIMM T€MaMU U paszzaenamu. JaHHbIN
yueOHbII KypC SBISI€TCS WHTETPATUBHBIM, IIOCKOJIBKY OOBEIuHSET B cebe
COJIEp)KaHUE HECKOJIbKMX MaTeMaTHYeCKHX IUCIMIUINH, TaKUX Kak anreodpa,
TPUTOHOMETPHSI, MAaTEeMaTHUYECKU aHAIM3, TEOpUs MHOKECTB, MaTeMaTH4yecKas
goruka u apyrue. Ilo mMepe Toro kak oOywaromiuecs OBIJIAJIEBAIOT BCE Ooliee
IMIMPOKUM MATEMaTUYECKUM allapaToM, Y HUX MOCJIeI0BaTeIbHO popMHUpyeTCs U
COBEpIICHCTBYETCS YMEHHE CTPOUTh MATEMaTHYECKYI0 MOJENb peanbHON
CUTYyallud, IPUMEHSTh 3HAaHUS, MMOJIy4eHHbIE TIPU U3yYeHHH y4eOHOTo Kypca, JUis
pelIeHus] CaMOCTOSITETbHO CHOPMYITMPOBAHHON MaTeMaTHYECKOW 3a7au, a 3aTeM
UHTEPIIPETUPOBATH CBOW OTBET.

ConepxarenbHo-MeToIMYecKas: JTUHMS «YMcna W BBIYMCICHUS) 3aBEpIIacT
¢dopMHpOBaHNE HABBIKOB UCIOJIB30BAHUS JACUCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HayaTO Ha YPOBHE OCHOBHOTO 00111ero o0pa3zoBanusi. Ha ypoBHe cpegHero o01iero
oOpa3oBanus oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBHIKOB
palMOHANbHBIX BBIUMCICHUM, BKJIIOYAIOMIUX B C€Osl MCIHOJIb30BAaHUE Pa3IMUHBIX
dopM 3ammcu 4YMciIa, YMEHHUE JeNaTh NPUKUAKY, BBINOJIHATH NPUOIMKEHHBIC
BBIUMCJIEHHSI, OLIEHUBATh YUCIIOBbIE BbIpaKEHUs, pabOTaTh C MaTeMaTHYECKUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYYaloIIUMCs MHOXECTBAa HATYpaJbHBIX, LEJbIX,
pallMOHANBHBIX W JCHCTBUTENBHBIX  YWCEN  JIOMOJHSIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4YHCel. B KakJoM H3 3TUX MHOXECTB pacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyecKue 3aJaud M OINEepaluu: JeJIeHHe Haleo,
ONEPUPOBAHUE OCTAaTKAaMU HA MHOMKECTBE IEJIBIX YHCEN, O0coOble CBOWCTBa
paIMOHANBHBIX M MUPPAIMOHATBHBIX YHCeN, apu(METHIECKIE ONEpaliy, a TaKxKe
U3BJICUCHUE KOPHS HATYPaJbHOM CTETNIEHH Ha MHOKECTBE KOMILJIEKCHBIX YHCEIL.
bnaromapsi mociieoBaTeIbHOMY pPACIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOXKHOCTSIMU HMX NMPUMEHEHHS JJISl PELICHHs Pa3UYHBbIX 3a]a4
dbopMupyeTcsi TpeCTaBIeHNE O €IUHCTBE MATeMaTUKH KaKk HayKd W €€ POJjH B
MOCTPOCHUN MOJIETIEH peanbHOro0 MHUpa, HIMPOKO HCIOIB3YIOTCS O00O0OIIeHHE U
KOHKPETH3AIHS.

Jluaust «YpaBHEHHS W HEPABEHCTBA» peaju3yeTcs Ha MPOTSHKEHUHU BCETO
oOyueHusi Ha YpOBHE CpelIHero oOmiero oOpa3oBaHHUs, IMOCKOJbKY B Ka)XJIOM
pasgene IIporpamMmbl MpeayCMOTPEHO pELICHHE COOTBETCTBYIOIIMX 3anad. B
pe3ynbTaTe OOydarol[uecs OBIAJCBAIOT PA3NUYHBIMA METOJAMH  PEIICHUS
palMOHANbHBIX, HPPAIMOHANbHBIX, TOKa3aTeNbHbIX, JOTapUPMHUUECKUX U
TPUTOHOMETPUUYECKUX YypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
cozepkamx mnapaMerpbl. llomydyeHHbIE yMEHHS IIUPOKO HCIIONB3YIOTCS TpU
UCCIIeIOBaHNH (DYHKIIMH C TIOMOIIBIO MPOU3BOIHOM, TIPU PEUICHUH MPHUKIATHBIX



3a/1a4y 1 3314 Ha HaXOXJEHUE HAaOOIbIIMX U HAUMEHBIIUX 3HAYEHUN (PyHKLHUU.
Jannas copepkatenbHasi JUHUS BKIIIOYAeT B ceOsl Takke (GOpMUPOBAHUE YMEHUN
BBIMOJHATH  pacuéTel 1o  (GopmyinaMm, mpeoOpa3oBaHUs  pPaLMOHAIBHBIX,
UppAalMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAKKE BBIPAXKEHUI,
COJIepKalllUX CTENeHH W Jiorapudmsl. brarogaps u3yyeHUro anreOGpandyecKkoro
MaTepuaja IPOUCXOJMUT  JaJIbHEWIIee  pPa3BUTHE  AITOPUTMHYECKOTO U
a0CTPAaKTHOI'O MBIIIJIEHUSI O0y4YaromMXcsa, (OPMUPYIOTCS HABBIKU J1€TyKTUBHBIX
paccyxaeHudd, pabOTBl €  CHUMBOJBHBIMH  (opmMamMu,  MpPEICTABICHUSA
3aKOHOMEpPHOCTEW M 3aBUCHMOCTEH B BHJI€ PaBEHCTB M HEpaBeHCTB. Auredpa
npeanaraetr d(pQPeKTUBHbIE HHCTPYMEHTHI [UIsl PEIIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HAIJIAIHO JIEMOHCTPUPYET CBOM BO3MOMXHOCTH Kak
A3bIKa HAYKH.

ConepxxarenbHo-MeToM4ecKass JHHUA «DYHKIUM U TpapuKu» TECHO
nepervieTaeTca ¢ JAPYTMMH JIMHUSIMU y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 334a€T MOCJIEI0OBATENbHOCTh U3YUEHUSI MaTepuana. M3yueHnue cTerneHHou,
MOKa3aTENbHOM, TOTapU(PMUIECKON U TPUTOHOMETPUUIECKUX (PYHKIIMIA, UX CBOHCTB
U rpaduKOB, UCIOJIb30BaHUE (PDYHKIIUHN NJIsi pelIeHus 3a7a4 U3 APYTHX YUeOHBIX
MIPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MAaTEMATUYECKUM aHAIU30M,
TaK W C pelIeHHEeM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM Oo0nbllIOe BHMMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXKaTh (HOpPMyJIaMU 3aBUCUMOCTH MEKIY
pa3IUYHBIMU BEJIMYMHAMH, MCCIIEOBaTh MOJYyYEHHbIE (YHKLUUU, CTPOUTH HX
rpaduku. Marepuan 3TOH cofepKaTebHON JIMHUN HAIleJIeH Ha Pa3BUTHE YMEHUU
M HaBBIKOB, IIO3BOJISIFOIIMX BbIpakKaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznuuHoi ¢opme: aHATUTHYECKOU, Tpaduyeckor u cioBecHo. Ero m3yuenwue
CIIOCOOCTBYET Ppa3BUTHIO AJNTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALUH, UCTIOJIb30BAHUIO AaHATIOTHIA.

CopepxarenbHas nuHus «Hayana mareMaTnyeckoro aHajivsa» MO3BOJISIET
CYIIECTBEHHO PACIIMPUTH KPYr KaK MAaTeMaTUYECKUX, TaK W NPUKIATHBIX 3a/ad,
JIOCTYIHBIX 00Yy4YarolMMCs, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpauky CcHOXHBIX (YHKLIHMA, ONpeAeasiaTb HX HauOOJbIIME W HAaWMEHbIINE
3HAYEHUs, BBIYUCIATH IUIOMAAU (QUIyp U OOBEMBI TE, HAXOAUTH CKOPOCTH U
YCKOpPEeHHUsl IpoleccoB. JlaHHas colep)KaTelibHasl JHMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH ITOCTPOEHHUSI MaTeMaTHYECKUX MOJENEN peaJbHbIX CHUTYallHi,
MO3BOJIAET HAXOJWTh HAWIYyYIIEE pEUIEHWE B TMPUKIAJAHBIX, B TOM YHCIIE
COLIMAJIbHO-D)KOHOMHMYECKHX, 3aJja4aX. 3HAKOMCTBO C OCHOBAMH MAaTeMaTH4YE€CKOTO
aHalin3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (OPMATbHO-JIOTMYECKOTO U
KpPEaTUBHOI'O MBIIIJICHUS,, (OPMUPOBAHUIO YMEHMH paclo3HaBaTh IPOSIBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HalT O



BBIIAIONIMXCSI pe3ysbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HAyKH, 1 00 UX aBTOpPax.

CopeprxarenbHO-MeTOANYECKasl TUHUS «MHOXKECTBa M JIOTMKa» BKIIIOYAET B
ceOs DJIEMEHThl TEOPUHM MHOXKECTB M MaTeMaTH4ecKoW JOruku. Teoperuko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYypC IIKOJIBHOW MATEMATHKHU
U TpeiaraloT Hambosee YHUBEPCAIBHBIA S3BIK, OOBETUHSIONINI BCE pa3lieibl
MaTeMaTUKU M €€ MPWIOKEHUH, OHU CBS3BIBAIOT pPa3Hble MaTeMaTHYECKUE
JUCUMIUIMHBL W WX MpWIOKEHUd B eauHoe wnenoe. [losTomy BaxkHO nath
BO3MOXXHOCTh 00y4YaromieMmycsi IMOHUMaThb TEOPETUKO-MHOKECTBEHHBIH SI3bIK
COBPEMEHHOW MaTeMaTHKH U HCIOJIb30BaTh €r0 AJI BBIPAXKEHMSI CBOMX MBICIIEH.
JpyruMm BaXXHbIM MpPU3HAKOM MaTEMaTUKM KakK HayKd CJeAyeT NpU3HaTh
CBOMCTBEHHYIO €M CTpOTrOCTh OOOCHOBaHHMI U CJIEJAOBAaHUE OMpPEIEIEHHBIM
IpaBuWiaM  I[OCTPOCHMSI  JIOKa3aTeIbCTB.  3HAKOMCTBO  C  3JEMEHTaMHU
MaTEMaTHUYECKON JIOTMKM CIIOCOOCTBYET PpAa3BUTHUIO JIOTMUECKOTO MBILUICHUS
0Oy4Yaronmxcs, MNO3BOJISIET UM CTPOUTHh CBOM PACCY’KJIEHHUS HA OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBIIIICHUSI.

B yuebHOM Kkypce «AnreOpa M Hadajga MAaTEMaTHYECKOrO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOT0 MOJAEIMPOBAHHUSA, KOTOPbIE NPHU3BAHBI
cioco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHHSI MOJENe peaJbHBIX
CUTyallull, HCCIENOBAaHUS STUX MOJENEH C IOMOUIbI amnmapara anreOpsl H
MaTE€MaTUYECKOr0 aHaju3a, WHTEPIpEeTalMd MOJYyYEeHHbIX pe3yJbTaToB. Takue
3aJIaHUA BIUIETEHBI B KAK/BIM U3 Pa3[esioB IPOTrpaMMBbl, IOCKOJIBKY BECh MaTEpHAI
y4e0HOro Kypca IIMPOKO HCIOJIb3YETCs AJs PelleHUs] NpUKIagHbIX 3amad. [lpu
pEIIEHNM  peaJbHBbIX  MPAKTHUYECKUX  3adady  oOydawliuecs  pa3BUBAIOT
HAOJIOAATeNIbHOCTh, YMEHHE HAaxOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCTIONB30BaTh  aHAIOTHI0, 0000maTh W  KOHKPETU3UPOBATh  MPOOJIEMY.
JlesTenbHOCTh 1O (POPMUPOBAHUIO HABBIKOB pEIICHUS MPUKIAIHBIX 3ajad
OpraHu3yeTcs B IpOLECCe U3YUEHHs BCEX TEM YUeOHOro Kypca «AnreOpa 1 Hayasna
MaTEMaTUYECKOTrO aHaJU3ay.

Ha wu3ydenune yueOHOro kypca «AnreOpa M Hadajga MaTeMaTHYE€CKOTO
aHanm3ay» otBoautcs 170 gacos: B 10 kimacce — 68 gacoB (2 gaca B Henenmo), B 11
kiacce — 102 yacoB (4 gaca B HEJEIIO).



COAEPKXAHME OBYUYEHUA
10 KUIACC

Yucaa v BBIYMCICHUA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JECATUYHBIC NPOOU, MPOIICHTHI,
OeckoHeuHble Mepuoanyueckue Apoou. [lpumenenue npobOel W TPOLEHTOB IS
peLIeHUs NPUKIIAIHBIX 3a/1a4 U3 Pa3IUYHbIX OTPACIIEH 3HAHUM U PEajbHOW KU3HMU.

[eWictButenbHble 4uchna. PanuoHanbHblE W MPpAlMOHAIBHBIE YHCIA.
Apudmernueckre  omepanuy ¢ JICUCTBUTEIBbHBIMH  4YuclaMd.  Momyib
JEUCTBUTEIBLHOTO YHCIIa U ero cBoicTBa. [IpuOmmkE€HHbIE BHIYMCICHUS, TIPaBUIIa
OKpYIJIEHUS, MPUKHUIKA U OLICHKA PE3yJIbTaTa BHIYNCICHUMN.

Crenenp ¢ nenslM mnokaszarenemM. buHoM Herotona. HMcenmonbs3oBaHue
MOAXOASIIEH (POPMBI 3aMKUCH ACUCTBUTEIBHBIX YUCEN IS PEIICHUS TPAKTUYECKIX
3a/1a4 U MPEJCTaBICHUS JaHHBIX.

ApudmMernueckuii KOpeHb HaTypaIbHON CTENEHU U €T0 CBOMCTBA.

CreneHp € pauMOHaJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIILHBIM OKA3aTEJIEM.

Jlorapupm uymcna. CpoiictBa jorapupma. JleciTuuHbIE U HaTypaJibHbIE
JorapuMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCIOBOIO aprymMeHTa. ApPKCHHYC,
apPKKOCUHYC M apKTAaHT'€HC YMCJIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxnecTBa U TOXIECTBEHHbIE MpPeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUS. PaBHOCUIIbHBIE YpaBHEHUSI M ypaBHEHHUs-ciencTBus. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1IEIBIX U APOOHO-PAIIMOHATBHBIX YPaBHEHHUU U
HEPAaBEHCTB. MHOrowIieHbl OT OJHOW NEepeMEHHOW. JleleHne MHOrowwieHa Ha
MHOIOYJIEH ¢ ocratkoM. Teopema be3dy. MHOrowieHsl ¢  LEIbIMU
kodpdunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUMN, COIEPKAIIMNX CTEIIEHU U KOPHH.

HppaunonanbHbie ypaBHEHUSI. OcHOBHbIE METO/IbI pelieHus
MPPALUOHAIBHBIX YPABHCHUMH.

[TokazarenbHble ypaBHeHUs. OCHOBHBIE METOJIbl PEIICHUS MOKa3aTEIbHbBIX

YPaBHEHHUM.

[TpeoOpa3oBaHre BEIPAKCHHM, COACPIKAIITUX JIOTapU(MBI.

Jlorapupmuueckne ypaBHEHUSI. OcHOBHBIC METOJTbI perieHus
JorapuMUYECKUX ypaBHECHUH.

OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyIIbL. [TpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUH. PellleHne TPUroHOMETPUYECKUX YPABHEHU M.



Pemenne cucrem JIMHENMHBIX ypaBHEHHMU. Marpuna CHUCTEMBbI JIMHEWHBIX
ypaBHeHUI. OnpenenuTenb MATpUllbl 2X2, €ro TreoOMETPUYECKUH CMBICI H
CBOMCTBA, BBIUYHCIICHUE €r0 3HAYCHUS, IPUMEHEHUE OIPEICIUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHWe NpPUKIAIHBIX 3aJad C [OMOILIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHMH. lccinenoBaHne NOCTPOEHHOW MOJEIU €
ITIOMOIIBIO MaTPUI] ¥ ONIPEIEIIUTEIICH.

[TocTpoeHne MaTeMaTUYECKHUX MOJENEN PealbHOM CHUTyalud C MOMOIIBIO
YPaBHEHHN M HEPABEHCTB. lIpuMeHEHHE ypaBHEHHN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYeCKUX 3a7ad M 3a/Jad M3 Pa3lIMYHbBIX 00JacTel HAyKu W peallbHOU
KU3ZHU.

DOyHKUNHU U TPaPuKn

@Oynkuus, crnocoObl 3amanus QyHKIUH. B3anmHO oOpaTHbIE (QyHKIHU.
Komnosummst gyskiuit. 'paduk  QyHKmu. OnemMeHTapHble NpeoOpa3oBaHUs
rpaguKoB QyHKIIHIA.

OO6usacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkuuu. Hynu QyHxuuu.
[TpomexxyTku 3HakomocTossHCTBA. UETHBIC M Heu€THBIC GyHKIMH. [leproanueckue
bynkuun. IIpoMexyTkn MOHOTOHHOCTH (PYHKIIMHU. MaKCUMyMbl B MUHUMYMBI
¢bynkuuu. Hanbosnpiee u HauMeHbliee 3Ha4yeHust GyHKIMHA HAa POMEXKYTKE.

Jluneiinasi, KBajpaTuyHasi W ApOOHO-TMHEWHAs (PYHKIUU. DIeMEeHTapHOE
UCCJIeIOBAHUE U MTOCTPOEHUE UX IpadUKOB.

CreneHHas (yHKIMS ¢ HATypajbHBIM U 1ENbIM MoKa3areneM. E€ cBoiicTBa U
rpaduk. CBoiicTBa W rpaduk KOpHS N-OH CTeMeHH Kak (GyHKIUA OOpaTHOU
CTEINEHU C HaTYpaJIbHBIM [TOKA3aTEIIEM.

[lokazatenbHass u Jjorapupmuyeckas (yHKIHH, UX CBOMCTBA W TpaduKu.
Hcnonb3oBanue rpadukoB GyHKIMMA 1715 pelIeHUs] YpaBHEHUH.

TpuroHoMerpuueckass OKPYKHOCTb, OIIPEAECICHUE TPUTOHOMETPUUYECKUX
(GyHKIN YUCITIOBOTO apTyMEHTA.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B pEANbHBIX MPOLECCaX U SBICHUSIX.
['pacduixu peanbHBIX 3aBUCUMOCTEN.

Hauana MaTeMaTH4ecKOro aHajain3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJaHMS ITIOCJIEAOBaTEIbHOCTENH. MeTon
MaTeMaTU4eCKON VUHY KA. MOHOTOHHBIE u OTrpaHUYECHHbIC
IIOCJIEIOBATENBHOCTH. VICTOpUS BO3HMKHOBEHHS MAaTeMaTHYECKOIO aHaln3a Kak
aHann3a OECKOHEYHO MaJlbIX.

Apudmernueckas ¥ TeoMeTpuuecKas rmporpeccuu. beckoneuHo yObIBaroias
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEYHO YOBIBAIOIIEH IeOMETPUUECKON
IIPOTrpeCcCU. JIMHENHBIA U SKCIIOHEHIMAIBHBINA pOCT. Yucio €. @opmyia ClI0KHBIX
npoueHTOB. Mcnonb30BaHWE TPOTPECCHMU [JI  PELICHHUS pEeajbHbIX 3a/ad
MIPUKJIATHOTO XapaKTepa.



HenpepbiBHble (yHKIMM U UX CcBOMcTBa. TOuykM paspbiBa. ACHUMIITOTHI
rpadukoB ¢ynkiuid. CBoiicTBa (GyHKIMNA HENMPEPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl PELICHUS HEpaBEeHCTB. lIpuMeHeHHe CBOICTB HENPEPBIBHBIX
GbyHKIMIA 715 peleHus 3a/1ay.

[lepBas u BTOpas npousBoaHble GyHKIMU. OnpeneneHrne, reOMEeTPUIECKUN 1
(bu3znyecKuil CMBICI MPOU3BOIHOMN. Y paBHEHHE KacaTenbHOM K rpa@uKy QyHKIIHH.

[IpousBoanble  3nemeHTapHblX  (QyHKuuid.  IIpousBoaHass ~ CyMMbl,
MPOU3BENICHUS, YACTHOTO U KOMIO3UINH (PYHKIIHHA.

MHoxkecTBa M JIOTHUKA

MHoecTBO, Omepaluy HaJ MHOXECTBAaMH M HX CBOMCTBa. JlmarpaMmbl
Oiinepa—Benna. IIpuMeHEeHHE TEOPETUKO-MHOXKECTBEHHOTO — ammapara s
ONMCAHMS pEATbHBIX MPOLECCOB M SBJICHHUW, NPH PEIICHUH 3a1ad M3 JPYTrux
y4eOHBIX NMPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, CIEICTBHE,
JI0Ka3aTeNIbCTBO, PABHOCUJIbHBIE YPABHEHHS.

11 KJIACC

YucJia 1 BBIYUCIEHUS

Harypanbabie u 1iensie yucia. [IpumMeHeHue NMpU3HAKOB JEIUMOCTH IETbIX
gyuces, HauOonpmuik oOumi nenutens (nanee — HOJl) m HamMeHblee oOiee
kpatHoe (nanee — HOK), octaTkoB o MoayJto, anroputma EBkiuaa s pemeHus
3a71a4 B ICJIBIX YHCIIaX.

KomrmurekcHple uwmcia. AnreOpanyeckas W TPUTOHOMETpHUYECKas (HOPMBI
3alMCH KOMIUIEKCHOTO dYHcCia. ApudMETHYECKHE OIepalui C KOMIUICKCHBIMU
yuciaamu. M3o0paxeHrne KOMIUIEKCHBIX YHCEJI Ha KOOPAMHATHOM IJIOCKOCTH.
®opmyna MyaBpa. KopHu N-0i CTeneHU U3 KOMIUIEKCHOrO uncia. [Ipumenenue
KOMIUIEKCHBIX YHUCEJI JIJIsl pelIeHusT PU3NUECKUX U TEOMETPUUECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucrtemMma ¥ COBOKYNHOCTh YpPaBHEHHUW M HEPABEHCTB. PaBHOCHUIIbHbBIC
CHUCTEMBI U CUCTEMBI-CJIC/ICTBUA. PaBHOCUIIbHBIC HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKUX  YPaBHEHHH ¢  TOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4eCcKuX HEpaBeHCTB.

OCHOBHBIC METOJIbI PCIICHHS TIOKa3aTeIbHBIX W  JOTapu(PMUUSCKUX
HEPABEHCTB.

OCHOBHBIEC METO/IbI PEIICHUS UPPAIMOHATBLHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHUS CUCTEM M COBOKYIMHOCTEH paluOHaIbHBIX,
UPpAIMOHATBHBIX, TOKA3aTEIBHBIX U JOTaPU(PMUUYECKUX YPABHCHU.

YpaBHEeHMS, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMHu.



[IpumMeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3aJad M 3aJad U3 pa3IUYHbIX OO0JacTel HayKu M peajbHOU
YKWU3HM, HHTEPIPETALMS [OJYyYEHHBIX PE3yJIbTaTOB.

DyHKIUY U TPaPUKHU

I'padpux xomnozunuu QyHkuil. ['eomerpuueckue o0pa3pl ypaBHEHHH U
HEPABEHCTB HA KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckre PyHKIUHU, UX CBOMCTBA U FPAPUKH.

['padmueckre mMeTOmbl pelIeHHUs YpaBHEHHWM M HepaBeHCTB. [ 'paduueckue
METO/IbI PELIECHHUS 3a/1a4 C TapaMETPaMH.

Hcnonb3zoBanue rpa@ukoB (QyHKIUN IS HCCIEIOBAaHUS MPOILIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPH PELICHUHU 3aJad M3 JAPYTUX Y4eOHBIX
MPEIMETOB U PEATIbHOM KU3HU.

Havana MmaTeMaTH4eCcKOro aHaju3a

[IpumeHeHne Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoknenue — HauOonbIIero M HAaMMEHBILIETO  3HAYEHUU
HENPEPBHIBHON (YHKITMH HAa OTPE3KeE.

[IpumeHeHne NpPOU3BOJHON [UIsl HAxXOXKJEHHS HAWIY4ylIero peuieHus B
NPUKIIAIHBIX 3a/ladax, ISl OMNPENCIICHUS CKOPOCTH M YCKOPEHHUS IMpouecca,
3aJJaHHOTO (HOPMYJIION WK TpauKOM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO TNiepBoOOpa3HbIX. I[lepBooOpa3Hbie
aneMeHTapHbIX QyHKUMH. [IpaBuna Haxox1eHHs epBOOOPa3HbIX.

WNuterpai. ['eomerpuuecknit CMBICJI VHTErpania. Brruucnenune
ornpenenéHHoro uurerpaia mno ¢popmysie Heiorona-JleiOuura.

[IpumeneHnue wHTErpanga s HAXOXKIEHUS IUIOMAAe IIOCKUX GUryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsr pemenuit auddepeHmanbHbIX ypaBHEHUN. MaTtemaTudeckoe
MOJICJIMPOBAaHUE peaJbHBIX TMPOIECCOB € MOMOLIbI0 U depeHInanTbHbIX
YPaBHECHUU.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUSA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI YPOBEHB) HA VYPOBHE CPEJIHEI'O OBIIEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKTAHCKON MO3ULIMKU 00YUaIOIIETrOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WJIE€HAa  POCCHUHCKOro  OOIIecTBa,  MPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpoIeAyp TPaKIAHCKOrO oOIecTBa (BBIOOPHI, OMPOCHI M JIPyroe), yMEHHe
B3aMOJICMCTBOBATh C COLMAIBHBIMA HMHCTUTYTAMH B COOTBETCTBUU C HX
GyHKIUSIMHY ¥ HA3HAYCHUEM;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh POCCHUHCKOM T'PakTaHCKOW HIACHTUYHOCTH, YBOXKCHUS K
MPOIJIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMAaTHUKH, IEHHOCTHOE OTHOIIECHHUE K
JIOCTUKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMAaTHYECKOW IIKOJIBI,
UCIIOJB30BaHUE OATUX JOCTHKEHUU B JPYTrMX HayKaxX, TEXHOJOrusx, cdepax
SKOHOMHKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEW POCCHUUCKOTO Hapoja, ChOPMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUA, 3TUYECKOTO TMOBEACHUS, CBSI3AHHOIO C MPAKTUYECKUM
MPUMEHCHUEM JIOCTH)KCHUW HAyKH W JIESATEIbHOCTBIO YYEHOTO, OCO3HAHHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOLICHUE K MHUPY, BKIIOYAsg JICTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj1a4, PEIICHUHN, PacCy IACHUN, BOCIPUUMYINBOCTD
K MAaT€MaTUYECKHAM acCIE€KTaM Pa3JINYHbIX BUJOB UCKYCCTBA;

5) pu3u4YeCKOro BOCIMTAHMS:

cOPMHPOBAHHOCTh yMEHUS TMPUMEHSATh MAaTeMAaTHUYeCKHe 3HAHUA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOTo 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIICHHE K
CBOEMY 30POBbIO (3I0pPOBOE MHUTAHHE, COATAHCUPOBAHHBIA PEXKUM 3aHITHH U
OTJIbIXa, peryisipHas (u3nUecKass aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIMTAHMS:

FOTOBHOCTh K TPYAYy, OCO3HAHHE LIEHHOCTH TPYAOJIIOOUs, HHTEPEC K
paznuuyHbiM  chepaMm  TPOPECCHOHATIBHONW  ACSITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ TMPWIOKEHUSIMH, YMEHHE COBEpIIAaTh OCO3HAHHBIA BBHIOOP
Oynymeli mpodeccnr U pearru30BBIBATH COOCTBEHHBIC IKU3HCHHBIC IUIAHBI,



FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTU4eckoMy  OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSDKCHWH BCEW JKW3HH, TOTOBHOCTh K AaKTUBHOMY
YYacTHUIO B PEIICHUU IPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKOW HAIPaBICHHOCTH;

7) 3K0JIOTUYECKOT0 BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, TOHUMAHHUE BIIUSHUS
COIMATbHO-?KOHOMUYECKUX MPOILIECCOB HA COCTOSIHUE MPUPOJHON U COI[UATBLHOMN
Cpe/ibl, 0OCO3HaHUE II100aIbHOTO XapaKTepa KOJIOTHYECKUX Mpo0JieM, OpUeHTAIUs
Ha TPUMEHEHUE MATEMAaTHYEeCKUX 3HAHUU IS pelieHus 3agady B 00JacTu
OKpY>Karollel Cpelibl, IJIAHUPOBAHUE IIOCTYNIKOB W OLIEHKH HUX BO3MOXHBIX
MOCJIEJICTBUM VISl OKPY KAIOILEH Cpeibl;

8) HeHHOCTH HAYYHOr 0 NMO3HAHMSA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKH M OOINECTBEHHOM  MpPaKTUKH, [MOHUMaHUE
MaTEMaTUYeCKOM HayKH Kak c¢epbl 4YeIOBEHYECKON AesTENbHOCTH, STaroB €€
Pa3BUTHA M 3HAYUMOCTH JUIsl DPA3BUTHSL LMBUJIM3AIUU, OBJAJEHUE SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOM KyJIbTypoll Kak CpEJCTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYUIECTBIIATh MPOEKTHYI0 M HCCIIEI0BATEIbCKYIO0 JESTEIbHOCTD
WHMBUYyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTebHbIE YHUBEPCATbHbIE YUeOHbIe 1eiicTBUSA

ba3oBble 1ornueckue aAecTBUs:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC NMPU3HAKKM MaTEMaTUYECKHUX
OOBCKTOB, TIOHATWH, OTHOIICHWA MEXIy TOHATHUAMH, (DOPMYITHpPOBATH
OTIpEJICIICHHS TIOHATHH, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiacCHU(DHUKAINH,
OCHOBaHWMSI 17151 0000IICHHS ¥ CPAaBHEHHSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (OpMyJIMpOBaTh W  NPEOOPA3OBBIBATh  CYXKICHHS:
YTBEPAUTEIBHBIE ¥ OTPUIATEIbHBIC, SAMHUYHBIC, YaCTHBIE M OOIIHE, YCIOBHBIC;

BBISIBIISITh MAaTEMATUYECKAE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TTPOTUBOPEUHS
B (akrTax, JaHHBIX, HAONIOJACHUIX M YTBEPKICHUSX, Mpearatb KpUTEPUH s
BBISIBJICHUST 3aKOHOMEPHOCTEH M IPOTUBOPEUNIA;

JenaTh BBIBOABI C MCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCIYKTHBHBIX H
WHYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIFOUCHHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHLHO JI0KA3aTEIhCTBA MATEMATHUECKIX YTBEPKICHUN
(IpsiMBIC W OT MPOTUBHOTO), BEICTPAUBaTh apTyMEHTAIINIO, TIPUBOIUTH TIPUMEPHI 1
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIHI;

BBIOWpATh CMOCO0 pemieHus y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIEHHUsA, BbIOMpaTh HauOoyiee MOAXOAAIMK ¢ y4ETOM
CaMOCTOATEILHO BBIICTIEHHBIX KPUTECPHUEB).



ba3oBble ucciaeaoBareibCKue 1eMCTBUA:

WCIIOJIb30BATh BOIPOCHI KaK WCCIIENOBATEIHLCKUA WHCTPYMEHT TIO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTHUBOpEUYHE,  MpodIiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OpMUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO TIO3UIINIO0, MHCHHE,

MIPOBOJIUTH CAMOCTOSITEIIBHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, HCCIICIOBAHUE
10 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00beKTa, SBICHHUS, TIpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIY 00bEKTaMU, SIBJICHUSIMU, TTPOIIECCAMH,

CaMOCTOATENHLHO (POPMYIHPOBATH OOOOIIEHHUS M BBIBOJBI MO PE3yJIbTaTaMm
MPOBEIEHHOTO  HAOJIOJICHMS, HUCCJEJOBAaHMS, OLEHUBATh  JIOCTOBEPHOCTH
MOJIYYE€HHBIX PE3YIbTAaTOB, BHIBOJIOB U 000OIIECHHUI;

MPOTHO3UPOBATh BO3MOXXHOE PAa3BUTHE IMPOIECCa, a TaKKe BBIJIBUTATH
MIPEATNOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

BBISIBIIATH ACHUIIMTHEI MHPOPMAIUH, JAHHBIX, HEOOXOIUMBIX IS OTBETa Ha
BOIIPOC U IS PEIICHUS 3a1a4H;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHOOPMAIMIO PA3IMYHBIX BUIOB U
dbopm IpeacTaBICHNUS,

CTPYKTYPUPOBAaTh HH(POPMAIIMIO, MPEJCTABIATh €€ B PAa3NMYHBIX (opMax,
WTIOCTPUPOBATh TpaUUueCcKy;

OIICHUBATh HaAEKHOCTD uH(bOopMaIuu o CaMOCTOSITEITbHO
chOpMyITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBeEpPCcAJbHbIE YUeOHbIe TelCTBUSA

OoOmenmue:

BOCIIPUHUMATh U () OPMYJIMPOBATH CY>KJICHHUS B COOTBETCTBUH C YCIOBUSIMHU H
HEeasIMH  OOIIEHHUs, SCHO, TOYHO, TPaMOTHO BBbIpaXXKaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX U TMHUCHMEHHBIX TEKCTaX, J1aBaTh MOSCHEHUS MO XOJYy pPEIICHUS 3aJayH,
KOMMEHTHUPOBATH MOJYUYEHHBIN pe3ybTarT;

B X0Jie 0OCYXXKJICHHS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOMl TEMBI,
npoOJjieMbl, pelIaeMoil 3ajadyd, BBICKA3bIBATh HJEH, HAalleJIeHHbIE Ha TIOMCK
pEIIeHUs, COIMOCTaBIATh CBOM CYXKACHUS C CYXICHUAMH APYTUX YUYaCTHHKOB
nuanora, oOHapy>KMBaTh Pa3jIMYMe M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIHpPOBATH pa3HOTIIACHS], CBOM BO3PAYKEHUS;

MPEACTABIATh PE3YIbTAThl PEUICHUS 3aJlau, SKCIIEPUMEHTa, UCCIIEIOBaHMUS,
MIPOCKTa, CaMOCTOSITEJILHO BBIOMpPATh (QopMaT BBICTYIUICHHS € Y4YE€TOM 3ajad
MIpE3CHTAIMU U OCOOCHHOCTEHN ayAUTOPHHU.

PeryasiTuBHbIE YHMBepcaJbHbIe YueOHbIe 1eliCTBUSA



Camoopranu3amnus:

COCTaBJIATH IIJIaH, AITOPUTM PEIICHUS 3aJ1aud, BEIOMPATh CIIOCO0 PEIICHHS C
Y4ETOM MMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
1 KOPPEKTUPOBAThH BAPUAHTHI PEIICHUH C y4ETOM HOBOM MH(POPMAIIUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIA MHTEJIEKT:

BIAJCTh HABBIKAMHM  TIO3HABATENLHON  pedJeKkcuH KaK  OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUM U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJbTATOB, BIAACTh
croco0amMu CaMOMPOBEPKH, CAMOKOHTPOJS MpoIlecca W pe3yibTaTa perieHUs
MaTeMaTHUYEeCKOM 3aJ1auH;

MIPEABUJIETh TPYJIHOCTH, KOTOPhIE MOTYT BO3HUKHYTh NIPU PEIICHUU 3aa4H,
BHOCHUTHh KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAaHHBIX,
HAWJICHHBIX OMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa N U YCIOBUSAM, OOBSICHATH IPUIHHBI
JIOCTUKEHUS WIM HEJOCTHKEHUS PE3yJbTaTOB JEATEIbHOCTH, HAXOJUTh OIIUOKY,
JIlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1€ATEJIbHOCTD:

MOHUMAaTh M MCIIOJIL30BaTh MPEUMYILECTBA KOMAaHJAHOM M WHJMBHUIYyaJIbHOU
paboThl mNpU pelIeHWH Y4YeOHBIX 3ajay, NPUHUMATh II€db COBMECTHOM
JeATeIIbHOCTH, IUIAHHUPOBATh OPraHU3AIlI0 COBMECTHOM pabOThI, paclpenessTh
BUJIbI paboOT, JOroBapuBaThCs, OOCYXKIaTh IMPOIECC M pe3ysbTaT paboThI,
000011aTh MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCyxkaeHMs, OOMEH MHEHUH,
«MO3TOBBIC€ IITYPMBD» M HHBIC), BBIIIOJHATH CBOK 4YacTh pPabOTBHl U
KOOPJAUMHUPOBATh CBOM JCHCTBHS C JPYTMMH YJE€HAMH KOMAaH/IbI, OIICHHBATh
KaueCTBO CBOEro BKJIaja B OONIUN MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIBTATDBI

K xonny oOyuenuss B 10 kjacce oOyyaromuics MOJYYHT CIIEIYIOLIUE
npeIMEeTHbIE Pe3yJIbTaThl MO OTAEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOIO
Kypca «AnreOpa 1 Havyajla MaTEMaTUYECKOTO aHAIN3ay:

Yucia ¥ BbIYHCICHHSA:

cBOOOIHO OIEpPUPOBATh MOHATHUSMHU: PAIMOHAIBHOE YHCIO0, OECKOHEeYHas
nepuoanyeckas JApoOb, MPOLEHTHI, HPPALUOHAIBHOE YMCIO, MHOXECTBA
palMOHAIIBHBIX U IEUCTBUTEIBHBIX YUCEN, MOAYJIb JEHCTBUTEIHHOTO YHCTIA;

OPUMEHATh JpoOM M NPOLEHTHI JUIsl PELICHHUs NPUKIAJAHBIX 3a/1ady U3
Pa3JIMYHBIX OTPACIIEN 3HAHUN U PEAIbHOU KU3HH;

OPUMEHATh NPUOIMKEHHBIE BBIYUCIICHUS, ITPaBUIa OKPYTICHUSI, IPUKUIKY U
OLICHKY pe3yJbTaTa BbIUNCICHUN;



CBOOOIHO ONEpUPOBATH IOHATHUEM: CTENEHb C LEJIbIM II0Ka3aTelleM,
UCIOJI30BaTh MOAXOIALTYI0 (POPMY 3aMUCH JIEHCTBUTENIBHBIX YNCEN AJISl PEIICHUs
IIPAKTUYECKUX 3a/1a4 U IIPEJACTABIICHUS JaHHBIX;

CBOOOJIHO OIEpPUPOBATh MOHATHUEM: apUPMETHUUECKUN KOPEHb HATypalbHON
CTEIICHHY,;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTEIIEHD C PALMOHAIBHBIM [TOKA3aTeNIeM;

CBOOOJHO ONEPUPOBATH MOHATUAMM: JIOrapu(dM Yucaa, JIECATUYHBIE M
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEpUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHT€HC, KOTaHIE€HC
YUCJIOBOI'0 apryMEHTa;

ONEPUPOBATH MOHATUSAMH: APKCUHYC, APKKOCHHYC U apKTAHTE€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHHs U HEPaBEeHCTBA:

CBOOO/IHO OINEPUPOBATh NMOHATHUAMU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh PA3JIUYHbIE METOJbl PELICHUS pPAUUOHAIBHBIX M JIPOOHO-
palMOHAJIBHBIX YPaBHEHUHM, IPUMEHATb METOJ HWHTEPBAIOB Ul PELICHUs
HEPABEHCTB;

CBOOOJIHO ONEpPUPOBATh MOHATHUSAMHU: MHOIOWIEH OT OJHOM INepeMEeHHOH,
MHOTOWIEH C LeJbIMM KO3(p(UUIUEHTAMH, KOPHM MHOTOWIEHA, HPUMEHAThH
JICJICHE MHOTOWIEHA Ha MHOT'OYIEH C OCTAaTKOM, Teopemy besy u teopemy Buera
JUIS PELIeHUs 3a/1a4;

CBOOOJIHO ONEpUPOBATh TOHATUSAMU: CHUCTEMa JIMHEHHBIX YpaBHEHMI,
MaTpula, ONPENEIUTENb MaTpulpl 2 X 2 M €ero TeOMETPUYECKUH CMBICI,
MCIIOJIB30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUIsl BBIYHUCICHHUS €r0 3HA4YEeHUS,
IIPUMEHSTh ONPEACIIUTENIN Uil PELIEHHUs CUCTEMbl JIMHEHWHBIX YPAaBHEHW,
MOJEIIMPOBATh PEAIBHBIE CUTYALIMU C IIOMOIIBI CUCTEMBbI JUHEUHBIX YPaBHEHUH,
UCCIIEI0BATh IIOCTPOCHHBIE MOJECIM C IIOMOIIBIO MaTPULl U OIPEAEIUTEIIEH,
WHTEPIIPETUPOBATH MOJTYUEHHBIN pPE3yIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBHM C KOPHSIMH [UIsl I[peoOpa3oBaHUs
BBIPAKCHU;

BBIIIOJIHATH PE0OPa30BaHUS YHCIOBBIX BBIPAXKEHUH, COJIEPKAILINUX CTENEHU C
palMOHAJIbHBIM I10Ka3aTelIeM;

UCII0Ib30BaTh CBOMCTBA aorapupmoB TUTs npeoOpazoBaHus
J0rapu(pMUYECKUX BBIPAKEHUN;

cBOOOIHO OMEpUPOBATh MOHATUSMU: HppAIOHATbHBIC, MOKAa3aTelbHbIE U
Jgorapu(MHUUECKre ypaBHEHHUS, HAXOAUTh UX PELICHUS C IIOMOILBIO PABHOCUIIbHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA IPOBEPKY KOPHEM;



IPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYECKHEe GOpMYIIbI TSl TPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKCHUI;

CBOOOJIHO ONEpUPOBATh MOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHSATh  HeoOXoaumble  (HOPMYJIBI  JJIsi  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPHUYECKUX YPaBHEHUI;

MOJICJIMPOBaTh peallbHble CHUTyalldd Ha S3bIKE anreOpbl, COCTAaBIATH
BBIPQXXCHHS, YpaBHEHHUS, HEPABEHCTBA IO YCJIOBHIO 3aJa4d, HCCIEI0BAThH
MOCTPOEHHBIE MOJIENU C MCIIOJIb30BAHUEM alllapara anreopsl.

DyHKIUN U TPaPUKU:

CBOOOJIHO OINEpPUPOBATH MOHATUAMU: (DYHKIUS, CIOCOOBI 3a7aHusl (DYHKIIUH,
B3aUMHO O0OpaTHble (QYHKUMH, KOMHIO3uUMs (yHKUMWA, Tpaduk QyHKIUH,
BBITIOJTHATH dJIEMEHTapHbBIC TTpeoOpa3oBanus rpadukoB PyHKIUH;

CBOOOJIHO OIEpPUPOBATh MOHATUSAMU: OOJACTH OIpPENEICHHUS U MHOXXECTBO
3HauYeHUN QYHKIMH, HYJIU QYHKIUHU, TPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOO/IHO OMEpPUPOBATh TMOHATHSIMH: UYETHBIE M HEUYETHBIE (DYHKIUH,
nepuoanyeckre QyHKINHU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBI (DYHKIMHM, HAuWOOJbIIEE W HAUMEHbIIEe 3Ha4YeHHe (QYHKIUH Ha
MIPOMEKYTKE;

CcBOOOJIHO ONEPUPOBATh MOHATUAMHU: CTENEHHAs PYHKIUS C HATYPAJbHBIM U
HelabIM ToKazareneM, rpapuk CTENeHHOW (YHKIMH C HAaTypaJlbHbIM M IEJIbIM
nokasaresieM, rpauk KOpHs N-Oi cTeneHH Kak (PyHKIMH OOpaTHOM CTENeHH ¢
HaTYpaJIbHBIM MOKa3aTeleM;

ONEepUpPOBaTh MOHATUAMU: JIUHEHHAs, KBaJpaTU4Has MU JpOOHO-IMHEWHas
(GyHKINU, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIE0BAHKUE U TOCTPOEHUE UX TpadUKOB;

CBOOOIHO OMEpUPOBATh MOHATHAMH: TOKa3aTelbHas M JorapudmMuyeckas
GbyHKIIMHA, WX CBOWCTBA W TpapUKH, HCIOIH30BATh MX TPAPUKUA JIST PEIICHHUS
YPaBHEHHI;

CBOOOJTHO OMEPUPOBATH TMOHITHSAMHU: TPUTOHOMETPUYECKAss OKPY>KHOCTD,
oTpe/ieTIeHNe TPUTOHOMETPHUUECKUX (QYHKITUI YUCIOBOTO apTyMEHTa,;

UCTIONB30BaTh Tpaduku GyHKIMHA Ui HCCIEAOBAHUSA MPOIECCOB U
3aBHCUMOCTEH TpU pelIeHUH 3a7ad U3 JPYTHX Y4eOHBIX MPEIMETOB U peatbHON
KHU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCIMOCTH MEXKy BETUUMHAMU;

Hauajia MaTeMaTH4eCKOr0 aHAJIM3A:

CBOOOJHO OMEpUpPOBATh MOHATHIAMU: apumeTHdecKass U TeOMETpUYecKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIIAsl TEOMETPUUECKAs MPOTPECCHs, THHEWHBIN U
HKCMOHEHIIUAJIBHBIA POCT, (GOpMyJia CIOKHBIX MPOLEHTOB, UMETh MPEICTABICHHUE
O KOHCTaHTE;

UCIOJIb30BaTh MPOTPECCUM IS PELIECHUs pealbHBIX 3aJad MPUKIATHOTO
XapakTepa,



CBOOOJIHO OIEPUPOBATH MOHITHUIMU: MIOCJIEI0BATEIBHOCTD, CIIOCOOBI 3a1aHHS
MIOCJIEIOBATEIbHOCTE, MOHOTOHHBIE M OIpPAaHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHMMAaTh OCHOBBI 3apOXJACHUS MAaTeMAaTHYECKOr0 aHaji3a KakK aHalau3a
OECKOHEUYHO MaJlbIX;

CBOOOJHO ONEpPUPOBATH MOHATHUSIMH: HENpPEpPbIBHbIE (PYHKUHUU, TOUKH
pa3pbiBa rpaduka pyHKIMHA, aCUMIOTOTHI rpaduka QyHKINM;

CBOOOJHO ONEPUPOBATH IMOHATHEM: (PYHKLHMS, HENpEPbIBHAS Ha OTpPE3KE,
NPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKIUH AJISl peLICHHs 3a/1a4;

CBOOOJIHO OINEpHpPOBaTh MOHATUSIMU: TIepBas W BTOpas IPOU3BOIHBIC
byHKIMH, KacaTenbHas K rpaduky QyHKIUU;

BBIYHCIIATh TPOU3BOAHBIE CYMMBbI, POU3BEACHUS, YACTHOTO U KOMITO3HUIIMU
IBYX (PYHKITUH, 3HATH TPOU3BOAHBIC AIIEMEHTAPHBIX (PYHKITUN;

UCIIOJIb30BaTh T€OMETPUUECKUN U (U3UYECKUN CMBICT MPOU3BOTHOM ISt
peneHus 3aaad.

MHokecTBa U JIOTHKA:

CBOOOJHO  ONEpPUPOBATH  MOHATHSMHU: MHOXECTBO, ONEpalMi  Haj
MHO>KECTBaMU;

HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar JJisi ONMCaHUs PEajbHbIX
IIPOLIECCOB U SIBJICHUH, TP PELIEHUHU 33]1a4 U3 IPYTUX yY€OHBIX MPEIMETOB;

CBOOOJTHO OMEPUPOBATH IMOHATUIAMH: OIpPEICICHUE, TEOpeMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOI0 OOBEKTA, 10KA3ATEINbCTBO, PABHOCHIIbHBIE
YPAaBHEHUS U HEPABEHCTBA.

K xoniy oOyuenuss B 11 kjacce oOyd4arouuiics MOTYYUT CJIETYIONIUE
MpeIMETHbIE PEe3yJbTaThl O OTACJIbHBIM TeMaM paboyeil mporpaMMmbl y4eOHOTO
Kypca «AnreOpa U Hauyajla MaTEMaTUYECKOTO aHAIN3a»:

Yuciaa 1 BBIYUCTCHUSA:

CBOOOJIHO ONEpUPOBaTh TMOHATUSMHU: HATypajlbHOE U 1LEJI0€ YHUCIO,
MHOKECTBA HATypaJbHBbIX M LEJbIX YHUCEN, UCIOIb30BaTh NMPU3HAKU JEIUMOCTHU
uensix yucen, HOJl 1 HOK HaTypasbHBIX 4McCeNn sl pelIeHHs 3a1a4, IPUMEHSTh
anroputm EBkinna;

CBOOOJHO ONEPUPOBATH IMOHATUEM OCTaTka IO MOJYJIIO, 3aluChIBaTh
HATypaJIbHbIE YHCIIA B PA3JIMYHBIX IO3UIIUOHHBIX CUCTEMaX CUUCIICHMUS;

CBOOOJIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTaBIATh KOMIUIEKCHBIE YMCia B alreOpanyeckod u
TPUTOHOMETPHUUECKOU (hOpMe, BBINOIHATh apU(PMETHUECKUE ONEpalud ¢ HUMU U
n300pakaTh Ha KOOPAMHATHOMN TIIOCKOCTH.

YpaBHeHUs U HEPaBEeHCTBA:



CBOOOJIHO OMEPUPOBATh MOHATUSAMH: HPpPALMOHAIIbHBIC, MOKa3aTeIbHbIE U
jJorapuMUYECKHEe HEPaBEHCTBA, HAXOJUTh WX PEIIEHUS C TOMOIIBIO
PaBHOCUJIBHBIX MIEPEXO/JIOB;

OCYUIECTBJISATH OTOOpP KOpPHEW TpU pEUICHUW TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OINEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHIThL  HEOOXOJIMMbIe  (QOPMYJbI  JJIsl  PEIICHUST OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OMEPHUPOBATH MOHATUSMU: CUCTEMA U COBOKYMHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCUIIbHBIE CUCTEMbBI U CUCTEMBbI-CIEIACTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, MTOKA3aTEIbHBIX U
norapuMUYECKUX YPaBHCHUI 1 HEPABECHCTB;

pemarb pallOHAJIbHbIE, HMppaloOHaIbHEIE, IIOKa3aTelbHbIE,
gorapuMUyYeCKUe U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coAepKalye MOIYJId U apaMeTpBbl;

MPUMEHSTH TpaduuecKre METOABI IS PEIICHHs] YPaBHEHUN M HEPABEHCTB, a
TaKkKe 3ajJlay ¢ mapaMeTpamy;

MOJICNIMPOBAaTh peajbHbIE CHUTyallMd Ha $S3bIKe ainreOpbl, COCTABISTH
BBIDQKCHUS, YPAaBHCHHMS, HEPABEHCTBA M MX CHUCTEMBI II0 YCIOBUIO 3aJ1a4H,
UCCJIeIOBAaTh IOCTPOEHHBIE MOJIETM C HCIOJIb30BAHUEM afiapara anreopsl,
MHTEPIPETUPOBATH MTOTYUEHHBIN PE3YJIbTAT.

DOyHKUUM U TpauKu:

CTpOUTh TpaduKH KOMIO3UIUMU (PYHKIUHA C MOMOIIBIO 3JIEMEHTAPHOTO
MCCJIeIOBAHUS U CBOWCTB KOMIO3UIUU ABYX (DYHKIIMIA;

CTPOUTH TE€OMETPUYECKHE o0O0pa3bl YypaBHEHUH U  HEPaBEHCTB Ha
KOOPJMHATHOU MJIOCKOCTH;

CBOOOJTHO  ONEpPUPOBATh TOHATHSAMHU: TpPaPUKA TPUTOHOMETPUUECKUX
byHKIUH;

NPUMEHITh (YHKIUU JJI1 MOJICIUPOBAHUS U MCCIEAOBAaHUSA pPealbHbIX
IIPOLIECCOB.

Hayvasia MaTeMaTH4eCKOI0 aHAJIU3A:

WCITIOJIB30BATh MPOU3BOIHYIO JIJISl UCCIEA0BaHUS (PYHKIIMM HA MOHOTOHHOCTD
Y O3KCTPEMYMBI;

HAXOJUTh HaOOJbIIIee U HAUMEHbIIEe 3HAUCHHST (PYHKIIMU HENPEPHIBHOM Ha
OTPE3KE;

WCIOJIb30BaTh MPOU3BOAHYIO U1 HAXOXICHUS HAWIy4lIEero pELUICHUS B
MPUKJIAJHBIX, B TOM 4YHUCIE COUUAIBHO-DKOHOMUYECKUX, 3aJayax, i
OTIpEJICJICHUs] CKOPOCTM W YCKOPEHHs Tpoliecca, 3aJlaHHOro (opmyion wuin
rpadukom;



CBOOOIHO OMEpUpOBAaTh TOHATUSAMHU: TEpBOOOpa3Has, ONpeAeTEHHBIN
UHTErpall, HAaXOJIWUTh NEepBOOOpa3HBIC AIIEMEHTApHbIX (YHKUUNA M BBIYUCIATH
uHTerpan no Gpopmyne Herotona-Jleitonuna;

HAXOJUTh IJIOUIA/IU THIOCKUX (GUTYp U 0OBEMBI TEJl C MOMOIIBIO HHTETPAIa;

UMETh TPEJCTABICHHE O MaTeMaTHUYECKOM MOJICIMPOBAHUHM HA TPUMEPE
cocraBieHus TudpepeHnaNIbHbIX YPaBHEHU;

pemaTts MPUKIaJHbIE 3a7aud, B TOM YHUCIE COIUAIBHO-DKOHOMUYECKOTO H
(bu3NYECKOro XapakTepa, CpeJCTBAMU MaTEMaTHYECKOTO aHaIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
KosmnuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3/ie/ioB U TeM (undposbie)
n/n MPOrpaMMbl Bcero Koutpoaburie  Mpaxruyeckue oOpa3oBaTejibHbIE
padoThbI padoThI pecypenI

MHOXECTBO IEHCTBUTEIIBHBIX YHACEIL.

MHorounensl. PanimoHanpHble ypaBHEHHS U 10 1

HepaBeHCTBA. CHCTEMBI JIMHEHHBIX

ypaBHEHUH

Oyukiun u rpapuku. CreneHHas QyHKIHS C 6 1

LIEJIBIM T10Ka3aTelIeM

Apudmernueckuii KOpeHb N-0if CTETeHN. 7 1

WppannonanbHble ypaBHEHUS

[Toka3zarenbHas ¢pyHkuus. [loka3arenbHble 5 1

yYpaBHEHUs

Jlorapudgmuueckas QyHKIIUS. 3 1

Jlorapudmuueckue ypaBHEHUS

TpuroHomeTprudeckue BeIpaXXeHNs U 10 1

yYpaBHEHUs

[TocnenoBaTenbHOCTH U IPOTPECCUN 10

HenpepsiBubie ¢pynkuuu. [IpousBonnas 10

[ToBTOpenue, 06001IeHNE, CUCTEMATH3ALHS 5 5

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68 10 0



11 KITACC

KoanvecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHMe pa3/ie/ioB U TeM (uudposbie)
n/n MPOrpaMMbl Bcero Kontpoarueie  Tpaxkruueckue oOpa3oBaTeJibHbIE
padoThbI padoThbI pecypesI

UccnenoBanue GyHKIHIA ¢ TOMOIIBIO 12 1

IPOM3BOTHON

[lepBooOpa3Hast 1 UHTETPa 10 1

I'paduku TpuroHOMEeTpHUECKUX () YHKITHHA. 12 1

TpuroHomeTpuveckne HepaBEHCTBA

WppanuonansHbie, MOKa3aTeIbHBIC U 16 1

JorapupMUIECcKie HEPaBEHCTBA

KommuiekcHble uncna 10

HatypanbHble u 1ienbie grcia 8

CucteMbl pallMOHATIBHBIX, UPPALIMOHATIBHBIX

MIOKA3aTeIbHBIX U JIOTapu(pMUUECKUX 12 1

ypaBHEHUH

3ana4yy ¢ napaMeTpamu 12 1

[ToBTOpenue, 0600IIeHNE, CHCTEMATU3AIUS 10 )

3HaHUH
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 10 0






IHHOYPOYHOE IINTAHUPOBAHMUE

10 KUIACC
KosmmyecTBo yacos DJIEeKTPOHHbIE
Ne ara u@poBbIe
n/n Tema ypora Bcero Koutpoabupie  Ipaxrueckue fsyqemm 26[()1;I;OB3T6JIBHBIQ
padoThI padoThbI pecypes:
1 MHoecTBO, Oniepaluy HaJl MHOKECTBAMU 1
U UX CBOIICTBa
2 Juarpammsl Diinepa-Benna 1
3 [IpuMeHeHre TeopEeTUKO-MHOKECTBEHHOTO 1
arnmapara JJs pelieHus 3a1ad
Panronanbsubie yncna. OOBIKHOBEHHBIC U
4 JIECATUYHBIEC IPOOU, TIPOIICHTHI, 1
OecKOHEYHbIE IepuoANYECcKre Apodu
Paronaneubie uncna. OOBIKHOBEHHBIE U
5 JECSITUYHBIE TPOOH, IPOLIEHTHI, 1
OecKOHEUYHbBIE TIEPHUOMUECKUE TPpooH
6 [Tpumenenue npobeit u MPOLEHTOB s 1
pelIeHus NPUKIIaJHBIX 3a7a4
7 [Tpumenenue apoOeii U MPOLEHTOB IS 1
pelIeHs TPUKIAIHbIX 3a7a4
8 JleiicTBuTeNbHBIC YKcia. PaimonanbHbIe U 1
MppaloHaIbHbIC YHCIIa
9 Apudmernueckue onepanum ¢ 1
JENCTBUTENBbHBIMU YUCIIAMU
10 Mopaynb 1eCTBUTENBHOTO YUCIIA U €T0 1

CBOHCTBA



11

12

13

14

15

16

17
18

[TpubnmkE€HHBIE BHIYUCICHUS, TPaBUiIa
OKpYTJICHUS, IPUKUIKA U OLICHKA
pe3ynbTaTa BRIYUCICHUN

OCHOBHBIE METO/IbI PEILICHUS LEIBIX U
JIpOOHO-PALMOHANIBHBIX YPaBHEHUH U
HEPaBEHCTB

OCHOBHBIE METOJIbI PEIIEHHUS LETbIX U
JIpOOHO-PALIMOHANIBHBIX YPaBHEHUHN U
HEPABEHCTB

OCHOBHBIE METO/IbI PEIICHUS LETbIX U
JIpOOHO-palMOHANIbHBIX YPaBHEHUHN U
HEPaBEHCTB

MHOrouieHsl OT OJHOU NEPEMEHHOM.
Jlenenne MHOTouI€Ha HA MHOTOUJIEH C
octaTtkoM. Teopema besy

MHorouseHsl ¢ HeabIMu KO3 GUIIMEeHTaMH.
Teopema Buera

Pemienue cuctem JIMHEHHBIX YpaBHEHU

Pemenne cuctem JIMHENHBIX ypaBHEHUI

19

Marpuiia cucTeMbl JTUHEUHBIX YPABHEHUH.
Onpenenuresib MaTPUIBI 2X2, €T
T€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYEHUS

20

21

Onpenenuresib MaTPUILBI 2X2, €ro
T€OMETPUUYECKUI CMBICIT U CBOICTBA;
BBIUHCJICHHE €T0 3HAYEHUS

[Ipumenenue onpenenuTes s PEIICHHS
CHUCTEMBI JINHEHHBIX YPaBHEHU



22

23

24

Pemenne nmpukinagHbIX 3aa4 ¢ TOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHU

Pemenne nmpukiagHeIX 3a/1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEHHBIX YPaBHEHUI
Kontposnbhas pabora: "PanmronansHbie
ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JUHENHBIX YpaBHEHUN"

25

@OyHK1MsA, cI0co0bI 3aJaHUS (QYHKIUH.
B3anmuo oOpartusie ¢pynkunu. Kommnosumms
byHKIUI

26

27

28

29

30

I'padux hysakmmm. DnemeHTapHbBIC
npeoOpa3oBaHus rpadukoB GyHKINI

O06nacTh onpeAesieHus] © MHOYKECTBO
3HaueHni pynkiuu. Hynu yHkmmm.
[TpoMexyTkH 3HaK MOCTOSTHCTBA

YérHble 1 HeUETHBIC (PYHKIINU.
[Tepuoanueckue pynkuuu. [IpomexxyTku
MOHOTOHHOCTH ()yHKIIMU

MaxkcuMyMBbl 1 MUHUMYMBI ()YHKIIHH.
HawuOonpIiee 1 HauMeHblIee 3HAYCHNE
(GYHKIIMHM Ha IPOMEXKYTKE

Jluneiinas, kBaapaTuyHas U ApoOHO-
TUHeWHas QyHKIUN

31

32

DJeMeHTapHOe UcCieI0BaHue U
MOCTPOCHUE TPAPUKOB ITHX (PYHKLIUH
DJIeMEHTapHOE UCCIIeIOBAaHUE U
MOCTpOeHUE TpaduKOB ITUX QYHKIUN

33

Crenens ¢ OCJIBIM ITIOKA3aTCIICM. bunom



Hrrotona

CreneHb ¢ 1eJIBIM MToKa3aTeiieM. buaom

34 Hprotona
CrenenHast QyHKIUS C HATypATbHBIM U

35 LeJIbIM IOKa3aTeneM. E€ cBoiicTBa 1
rpapux

36 Kontponbhas paborta: "Crenennas
¢ynkuus. E€ cBoiicTBa u rpadgux"

37 ApudmeTraeckuii KOpeHb HATYpPaTbHOU
CTEIEHU U €ro CBOKMCTBA

38 Apudmerndeckuii KOpeHb HATYPAIBHON
CTEIEHHU U €ro CBOKCTBA

39 [TpeoOpa3oBaHrs YHCIOBBIX BBIPAKCHHUIA,
COJIepXKaIIUX CTEIIEHU U KOPHU

40 [IpeoOpa3oBaHus YHCIOBBIX BBIPAKECHHUIA,
CoJIeprKalIiX CTENeHH U KOPHU

41 [TpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIA,
COJIEpIKAINX CTETICHH U KOPHU
WppanmonansHeie ypaBHeHU. OCHOBHbBIE

42 METO/bl PEIICHHS UPPALMOHATBHBIX
ypaBHEHUH
Uppanuonaneubie ypaBHeHUsA. OCHOBHBIE

43 METO/IbI PEIICHHUS UPPAITUOHATBHBIX
ypaBHEHUH
WppanmonansHsie ypaBHeHU. OCHOBHbBIE

44 METO/IbI PEIICHHS UPPATMOHATBHBIX
YpaBHEHUH

45 PaBHOCHIIbHBIE TIEPEXOBI B PEIICHUT



UppalMOHATILHBIX YPaBHEHHM

PaBHOCHIIBHBIE IEPEXOBI B PEIEHUN

46 UppalMOHAIbHBIX YPaBHEHHUM

47 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU
MpPpalMOHAIbHBIX YPaBHEHUM

48 PaBHOCHIIBHBIE IEPEXObI B PEIICHUU
UppaLMOHATIBHBIX YPAaBHEHUN
CaolicTBa U rpaguK KOpHsI N-Oi CTENEeHU

49 Kak (PYHKIIMM OOPaTHOM CTEICHHU C
HaTypaJbHbIM [10Ka3aTelIeM
CgoiicTBa u rpaduk KOpHS N-0if cTeNeHN

50 Kak (PyHKIIMH OOPaTHOM CTEIeHHU C
HaTypaJIbHbIM I1OKa3aTeleM
Konrponsnas pabdora: "CpoiicTBa u rpadux

o1 KOpH: N-0H crenenu. MppannoHanbHble
ypaBHeHus"

59 CreneHs ¢ pallMOHAIBLHBIM [T0OKA3aTEIEM U
e€ CBOMCTBA

53 CreneHsp ¢ pallMOHAIBHBIM [T0KA3aTEIEM U
e€ CBOMCTBA

54 CreneHsp ¢ pallMOHaIbHBIM [TOKA3aTENEM U
e€ CBOMCTBA

55 [TokazarenbHast pyHKIMA, €€ CBOWCTBA U
rpapux

56 Hcnonb3oBanue rpaduka GyHKINUN AT
pelIeHUs] ypaBHEHU

57 Hcnonb3oBanue rpaduka GyHKINUN A7

peuIeHusl ypaBHEHU I



IloxazaTennHBIE YpaBHCHUA. OCHOBHEBIE

58 METO/BbI pEIICHUS TOKa3aTEIbHBIX 1
YpaBHEHUH
ITokazarenbHble ypaBHEeHUs. OCHOBHbBIE

59 METO/Ibl PEIICHHS TOKA3aTEIbHbIX 1
ypaBHEHUH
[TokazaTenbHbie ypaBHEeHUsI. OCHOBHBIE

y

60 METO/Ibl PEIICHHSI TTOKa3aTeIbHBIX 1
ypaBHEHUH

61 Konrponbnas padora: "[lokazaTenbHas 1
¢ynknus. [lokasarenbHble ypaBHeHUS"

62 Jlorapudm uncna. CBoicTBa Jorapudpma 1
Jlorapu¢m yucna. CpoiicTBa lorapugpma 1

64 Jlorapugm umncna. CoiicTBa jJorapudpma 1

65 JlecaTHYHBIC U HATYpaAJIbHBIC JTOTAPUPMBI 1
JlecsaTruHbIe U HATYpaIbHBIE IOTaPUPMBI 1

67 [TpeoOpazoBanme BBIpaXEHUH, COIEPIKAIINX 1
JorapuQmbl

68 [TpeoOpa3oBanue BEIpAXKEHUH, COEPIKAIINX 1
norapudmbl

69 [TpeoOpa3oBaHue BEIpAXKEHUH, COIEPIKAIINX 1
JorapuQmbl

70 Jlorapupmuueckas pyHkmms, €€ CBOMCTBA 1 1
rpaduk

71 Jlorapupmuueckas ¢pyHKIus, €€ CBOWCTBA U 1
rpadux

79 Hcnonb3oBanue rpaduka GyHKIUN A7 1

peluIeHus ypaBHEHU I



Hcnons3oBanue rpaduka QyHKIUN AJs

3 peLIeHUs ypaBHEHUI
Jlorapudmnueckue ypaBHeHusi. OCHOBHbIE

74 METO/Ibl PEIICHHS JIOTapUPMUIECKUX
YpaBHEHUH
Jlorapugmuueckue ypaBHeHHs. OCHOBHBIE

75 METO/Ibl pelIeHus JorapuPMUIECKUX
ypaBHEHUH
Jlorapudmuueckue ypaBHeHuss. OCHOBHbIE

76 METOBI pEIIeHUs ToTapu(PMUIECKUX
ypaBHEHUH

77 PaBHOCHWIIbHBIE NTEPEXOABI B PELLICHUU
JOrapupMHUUECKUX ypaBHEHUN

78 PaBHOCHIIBHBIE TEPEXObI B PEIICHUH
JorapupMHUUECKUX ypaBHEHUN

79 Konrponsnas pabora: "Jlorapudmuueckas
¢ysknus. Jlorapupmuueckue ypaBHeHUs"

80 CuHycC, KOCHHYC, TAHI'€HC U KOTAHI€HC
YKCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT'€HC ¥ KOTaHI€HC
YHCIOBOIO apryMeHTa

82 ApKcuHyC, apKKOCUHYC U apKTaHI'€HC
YHUCIJIOBOTO apryMeHTa

83 ApKcuHYC, apKKOCUHYC U apKTaHI'€HC
YHUCIJIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

84 ofpeieIeHue TPUrOHOMETPUUYECKUX

(YHKLNI YUCIOBOTO apryMeHTa



85

86

TpuronomeTrpuyeckas OKpyXHOCTb,
OIpeEIEHUE TPUTOHOMETPUUECKHUX
(YHKLMI YUCIOBOTO apryMeHTa

OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI

OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI

88

90

94

OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI
OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI

[TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX
BBIPAKCHUIN

[IpeobOpa3zoBaHKe TPUTOHOMETPUUECKUX
BBIPAYKECHHI

[IpeobOpazoBaHKe TPUTOHOMETPUUECKUX
BBIPaKCHUIN

[TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX
BBIPAKCHUIN

Pemenne TpUroHOMeTpUYECKUX YpaBHEHUN

N A Rl

95
96

PewieHne TpUroHOMETPUYECKUX YPaBHEHUN
Pemenne TpUroHoMeTpUYECKUX YpaBHEHUN
Pemenne TpUroHOMETpUUECKUX YpaBHEHUIN
Pemienne TpUroHOMETpUYECKUX YPaBHEHUH

Pemenne TpUroHOMETpUYECKUX YPaBHEHUN

100

101

Pemennie TpUroHOMETPUUECKUX YpaBHEHUI

Kontponbhas pabota:
"TpUroHOMETPUYECKUE BBIPAKEHUS U
TPUTOHOMETPHUUYECKUE ypaBHEHUS"

N

102

[TocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHuUs
nocienoBareiibHocTel. Meton




MaTeMaTH4YeCKOM HUHAYKOHUH

MOHOTOHHBIE B OI'paHUYCHHBIC

103 MocJieI0BaTeIbHOCTH. MicTopHs aHam3a
OECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccus

105 I'eomeTpuueckas nmporpeccus

106 beckoneuHo yObIBaromasi reoMeTpUIecKast
nporpeccust

107 Cymma 6eCKOHEYHO yOBIBAIOIICH
TEOMETPUUYECKOH MPOTPECCUH

108 JIMHEeHBIN ¥ SKCIOHEHIUAIBHBIA POCT.
Yucno e. DopmMyiia CIOKHBIX IPOLIEHTOB

109 JIMHENHBIN U YKCIOHEHIUAIBHBIA POCT.
Uucno e. DopMyra CI0KHBIX MPOLEHTOB

110 Hcnonbp30BaHNE IPOTPECCUM ISl PEIICHUS
peanbHbIX 33a]]au MPUKJIAJHOTO XapaKTepa

111 Kontponbhas pabora:
"IlociienoBarenbHOCTH U Iporpeccuu”

112 HenpepbiBHBIE QYHKIIUN U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMIOTOTHI IpaUKOB
byHKIUI

114 CaoiicTBa (QyHKIMI HETIPEPHIBHBIX Ha
OTpe3Ke

115 CaolicTBa (QyHKIMI HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTo HHTEPBAIOB ISl PEIICHUS

HEPaBEHCTB



MeTOI[ HHTCPBAJIOB IS PCHICHUA

117
HEPaBEHCTB

118 MeToa HHTEPBAJIOB TSI PETLICHHSI
HEPaBEHCTB

119 IIpuMeHeHne CBOMCTB HENIPEPBIBHBIX
(byHKUMHN 17151 peleHus 3a1a4

120 [TpuMeHeHne CBOWCTB HEMTPEPBIBHBIX
(byHKUMHN 17151 peleHus 3a1a4

121 ITepBas u BTOpas mpou3BOAHBIC (DYHKITMH

122 OnpeﬂeHeane, TE€OMETPUUECKUIN CMBICIT
MIPOM3BOTHOU

123 Onpenenenue, GU3NUECKUI CMBICTT
MPOU3BOAHOMN

124 VYpaBHeHHEe KacaTeabHON K rpaduKy
byHKIMHA

195 VYpaBHeHHEe KacaTelbHOU K TpauKy
byHKITUN

126 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (PYHKLIUH

127 [Tpon3BoIHBIE NIEMEHTAPHBIX (PYHKIUH

128 [Tpou3BoiHast CyMMBbI, IPOU3BEICHNU,
YaCTHOT'O M KOMIO3HIIMU (PYHKLIUH

129 [Tpou3BoHAs CyMMBI, POU3BEICHHUS,
YACTHOTO U KOMITO3UIIMM (DYyHKIIMH

130 [Tpou3BoHAs CyMMBI, IPONU3BEICHHUS,
YACTHOTO U KOMITO3ULIMH (DYyHKIIMH

131 KonTtponbhas padora: "[IponsBogHas"

132 [ToBTOpEeHME, 0000IIEHUE, CHCTEMATH3AITUS



3HaHui: "YpaBHeHus"

[ToBTOpeHmEe, 0000IIEHNE, CUCTEMATH3AIIHS

133 . 1
3HaHuil: "OyHKIIN"
134 HToroBast KOHTpOJIbHAsA paboTa
135 HroroBasi koHTposIbHAs paboTa
136 HOBTOPCHI/IC, 0000111eHHEe, CHCTEMATH3AIINS 1
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME



11 KITACC

KosnunuyectBo yacos DJIEeKTPOHHbBIE
Ne HMara uudposbie

Tema ypoka Kontpoabubie IIpakTHueckue
n/n Bcero u3yuyeHusi oOpa3oBaTebHbIE

padoThl padoThbI pecypes:

[IpuMeHeHne Npon3BOIHOMN K
MCCIIeI0BaHMIO (DYHKIIMI HA 1
MOHOTOHHOCTb M 9KCTPEMYMBI

IIprMmeneHre npou3BOIHOMN K
UCCIIeIOBaHMIO (DYHKINI Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBI

[IprmeHneHnre npou3BOIHOMN K
UCCIeIoBaHMIO (DYHKINH Ha 1
MOHOTOHHOCTbB U 9KCTPEMYMBI

IIpuMeHeHne MpOU3BOIHOM K
HCCIIeI0BaHMIO () YHKIIMHN HA 1
MOHOTOHHOCTH M SKCTPEMYMBI

[IprmeHeHnre npou3BOIHOMN K

MCCJIeI0BaHMIO (DYHKIIMI HA 1
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

[IprMeHeHne npou3BOIHOMN K

WCCJICIOBAHMIO (PYHKITHH Ha 1
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

Haxoxxnenne HanOobIIero 1

HAaMMEHBILIETO 3HAYEHUSI HEPEPbIBHOM 1
(GyHKIIMM Ha OTpEe3Ke

Haxoxnenue HauOOJIBIIETO U 1




10

11

HAMMEHBIIETO 3HAYCHHUS HETIPEPHIBHOM
(GyHKIUHU Ha OTpE3Ke

Haxoxnenne HanOOIbIIErO U
HaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GYHKLUU Ha OTpE3Ke

Haxoxxaenre HanOoIIbIIIero u
HAaUMEHBIIIETO 3HAYCHUS HETPEPHIBHOM
(GYHKIIMHA Ha OTPE3KE

HaxoxxaeHnrne HanOoJIbIIero u
HAUMEHBIIIETO 3HAYCHUS HETPEPHIBHOM
(GyHKIIUM Ha OTpe3Ke

12

13

14

15

16

Haxoxnenue HauOOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHUS HETPEPHIBHOM
(GyHKIMHU Ha OTpE3Ke

IIprMeneHre pou3BOIHOMN ISt
HaxO0JACHUS HAWTYUYIIEro PEIICHUS B
MPUKJIAIHBIX 33a/1a49axX

[IprmeHeHnre nponu3BOIHOMN AJIst
HaXO0XICHUA HaI/IJ'IyIIIlIGFO pCIHeHI/IH B
MPUKJIAIHBIX 33a/1a4ax

[IprMeHeHne npon3BOHOM IS
OTpeJIeTICHUSI CKOPOCTH U YCKOPEHUS
nporecca, 3alaHHoro GopmMyson nin
rpagukom

[IpumeneHnne npoU3BOIHON IS
OTpEeJIeTICHUSI CKOPOCTH U YCKOPEHUS
nporecca, 3alaHHoro GopMysIoN Win
rpagukomM



17

Kommozumus ¢yHKImiz

18 Kommozumwst yHKImiz

19 Komnosunus GpyHkimii

20 ['eomeTpuyeckue 00pas3bl ypaBHEHUI Ha
KOOPJIMHATHOM MJIIOCKOCTH

91 I'eomerpuueckue oO6pa3bl ypaBHEHUN Ha
KOOPAMHATHOW INIOCKOCTH

99 Konrponbnas pabora: "VccnenoBanue
(GyHKUINH ¢ TOMOIIBIO TPOU3BOIHON"

93 [IepBo0OOpa3Hasi, OCHOBHOE CBOWCTBO
MepBOOOPa3HBIX

24 [TepBooOpa3Hbie F1eMEHTAPHBIX (YHKIIAMN.
[IpaBuna HaXx0XKIECHHS TEPBOOOPA3HBIX

o5 ITepBooOpasHble y1eMEHTApHBIX (QYHKIIHH.
[IpaBuna Hax0XJIEHHS TEPBOOOPA3HBIX

26 Huterpai. I'eoMeTpudecKuii CMBICI
UHTErpana

97 Brruucnenue onpenenéHHoro MHTerpaa
no ¢popmyine Hetorona-Jleitbuuna

98 Brruncnenue onpenenéHHOro MHTErpana
no popmyne Herotona-JleiiOHua

29 [IpuMmeHeHre uHTerpasia A HaX0XKICHUs
TJIOMIAEH TUTOCKUX (PUTyp

30 [IpumeHeHue nHTerpana Juist HaXOXKACHUS
00BEMOB r€OMETPUYECKHX TET

31 [Tpumeps! pemennii quddepeHnnanbHbIX

yYpaBHEHUU



[Tpumeps! pemienuit AudepeHnnanbHbIX

32 .
ypaBHEHHUI
MaremaTtnueckoe MOJAEIUPOBAHNE

33 pPEATBHBIX MTPOIIECCOB C MTOMOIIBIO
nuddepeHInanbHbIX ypaBHEHUH

34 KonTponbHas pabota: "[lepBooOpasnast u
uHTerpan”

35 Tpuronomerpuueckue GyHKINU, UX
CBOICTBA U TpapuKu

36 Tpuronomerpuueckue GyHKINH, HX
CBOMCTBa U TpaduKu

37 Tpuronomerpuueckue GyHKIHH, HX
CBOICcTBa U rpaduKu

38 Tpuronomerpuueckue GyHKINHU, UX
CBOICTBA U TpapuKu

39 Tpuronomerpuueckue GyHKINH, HX
CBOMCTBa 1 rpaduKu
OT60p KOpHEI TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C IOMOILBIO
TPUTOHOMETPUIECKOH OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

41 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUIECKIX

42 YpaBHEHUH C IOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

43 OT6Op KOpHEH TPUTOHOMETPUIECKUX

YPaBHEHUH C TIOMOLIBIO



TPUTOHOMETPUUYECKON OKPY>KHOCTHU

Pemienne TpuroHoMeTprU4ECKUX

44
HEPaBEHCTB

45 Penienne TpUroHOMETpHUUECKUX
HEPaBEHCTB

46 Pemienue TpuroHoMeTpuYECKUX
HEPaBEHCTB

47 Pemenne TpuroHOMeTpHYECKUX
HEPaBEHCTB
Konrtponsnas padora: "I'paduku

48 TPUTOHOMETPUYECKUX (PYHKIUH.
Tpuronomerpuieckre HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEILICHUS
NIOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEILICHHS
II0Ka3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEILICHHS
MIOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEILICHUS
JOrapu(pMHUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEILICHHS
norapu(pMUIECKIX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEILICHHS
JorapupMHUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEILICHHSI

J'IOl"apI/I(bMI/I"ICCKI/IX HCPAaBCHCTB



OCHOBHBIE MCTO/JbI pCIICHUA

> UppalMOHATIHHBIX HEPABEHCTB
58 OCHOBHBIEC METO/IbI PETLICHHSI
UPPAOHATILHBIX HEPABEHCTB
59 OCHOBHBIEC METO/IbI PEILICHHS
UppalMOHATIHHBIX HEPABEHCTB
60 OCHOBHBIE METO/IBI PEIICHHS
UppalMOHATIBHBIX HEPABEHCTB
61 I'pacduueckue METOIBI peLIeHUS
UPPAMOHATIBHBIX YPaBHECHUH
62 I'paduueckue MeToBI peLICHUs
UPPAMOHATIBHBIX YPaBHEHUN
63 I'pacdmueckue METOIBI pelIeHUs
MOKa3aTeIbHbIX ypaBHEHUN
64 I'pacduueckue METOIBI peLICHUS
IIOKa3aTeJIbHBIX HEPABEHCTB
65 I'paduueckue MeToBI peLICHUs
Jgorapu(pMUUECKUX YpaBHEHHM
66 I'pacduueckue METOIBI peLIeHUS
J0rapupMHUECKUX HEPABEHCTB
67 I'pacduaeckue METOIBI peHICHUS
Jorapu(pMHUYECKUX HEPABEHCTB
I'padmueckue MeTOABI pemIcHUS
68 MIOKA3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHUH
I'paduueckue MeTo bl peLIeHus
69 MIOKa3aTeIbHBIX U JIOTapU(PMUIECKUX

ypaBHEHUH



70

71

72

73

74

75

76

77

78

['padmyeckue MeTOABI peIICHUS
MIOKA3aTeIbHBIX U JIOTapu(PMUIECKUX
HEPABEHCTB

['padmyeckue MeTOABI peLICHUS
MOKA3aTENbHBIX U JIOTapU(PMUIECKUX
HEPABEHCTB

KonTponbhas pabora: "UppannoHnanbHele,
HOKa3aTeJIbHbIC U JIoTapu(MuiecKue
HepaBeHcTBa"

KowmrnekcHbie uncna. Anrebpandeckas u
TpUTOHOMETpHUUYECKask (HOPMBI 3aITUCH
KOMIUIEKCHOTO YHclia

KowmrnekcHsie uncna. Anrebpanueckas u
TPUTOHOMETpHUYECKast (HOPMBI 3aITUCH
KOMIUIEKCHOI'O YHclia

ApudmeTnueckre oneparuu ¢
KOMILJIEKCHBIMU YUCIaMHU
ApudmeTrueckue orneparuu ¢
KOMILJIEKCHBIMH YUCIIAMU

N300pakeHne KOMIUIEKCHBIX YHCE Ha
KOOPAMHATHOW ITIOCKOCTH

N300paxeHre KOMITJIEKCHBIX YHCel Ha
KOOPJIMHATHOM MJIOCKOCTH

79

80

®opmyia Myaspa. Kopuu n-oii crenenu
13 KOMIUIEKCHOT'O YKciia
®opmyiia Myaspa. KopHu N-oii crenenu
U3 KOMIUIEKCHOIO YHClia

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CCII OJId



82

83

peUICHUA (1)I/I3I/I‘I€CKI/IX H I'COMCTPUICCKUX

3aga4d

Kontponbnas padota: "KomruiekcHbie
yucna"

Harypasbnsle u niensie yucna

84

85

86

87

88

89

90

91

92

HatypanbHble u 1ienpie yrciia
[IpuMeHeHne Npu3HaKOB ACIUMOCTH
IIEITBIX YHCEIT

[IpuMeHeHne Npu3HaKOB AEIUMOCTH
LEJBIX YHUCEeI

[IpumeHeHre MPU3HAKOB ACITUMOCTH
nensix yncen: HOJ[ u HOK

[IpuMeHeHne NpuU3HAKOB ACIUMOCTH
nensix yrcen: HOJl u HOK
[IpuMeHeHne Npu3HAKOB AEIUMOCTH
LEJIbIX YMCEJ: OCTATKU 110 MOJYJIIO
[TprMmeHeHre NpU3HAKOB IETUMOCTH
LEJIbIX YHCEI: OCTATKU M0 MOJYJIIO
[IpuMeHeHne Npu3HaKOB AEIUMOCTH
HEeJBIX YHCeIl: anropuT™ EBkinaa s
pelIeHus 3aa4 B LEJIbIX YUCIax

KonTtponbHas padora: "Teopust nenbix
yucen"

93

94

Cucrema ¥ COBOKYITHOCTb YpaBHEHUM.
PaBHOCUIIBHBIE CHCTEMBI M CUCTEMBI-
CIIEJICTBUS

CucreMa ¥ COBOKYITHOCTh YPABHEHUU.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBbI-



CJIICACTBHA

95 OCHOBHBIE METO/IBI PELIEHUS CUCTEM U
COBOKYITHOCTEW pallOHAIbHBIX YPAaBHEHUIN

OCHOBHBIE MCTOABI pCIICHUSA CUCTEM U
96 COBOKYITHOCTEH HPPaLMOHATBHBIX
ypaBHEHUH

OCHOBHBIC METO/IbI PEIICHHSI CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeIbHBIX
ypaBHEHUU

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeIbHbIX
ypaBHEHUH

OCHOBHBIEC METO/IbI PEILICHHSI CUCTEM U
99 COBOKYITHOCTEH JIOTapu(PMUIECKUX
yYpaBHEHUN

OCHOBHBIE METOJIbI PEIICHHS CHCTEM U
100 COBOKYITHOCTEH JIoTapu(hMUIECKUX
ypaBHEHUH

[TpuMeHeHnEe CUCTEM K PELICHUIO
MaTeMaTHUYECKUX 3aJa4 U 3a7a4 U3

101 pa3IMyYHbIX 00JacTel HAyKu U pealbHOMN
YKU3HU, UHTEPIPETALUs OJyUYEHHBIX
pe3yabTaToB

[IpuMeHeHne cUCTEM K PELICHUIO
MaTeMaTHYECKUX 3aJ1a4 1 3a]1a4 U3

102 pa3IMyYHbIX 00JacTel HAyKU U pealbHOMN
AKHU3HU, UHTEPIPETALHNS OTYIEHHBIX
pe3yabTaToB



HpI/IMeHeHI/Ie HCPABCHCTB K PCHICHHIO
MAaTEMAaTHYCCKUX 3a1a4 U 3a1a4 U3

103 pas3IMYHbIX 00JIaCTe HAyKH U peabHOM
KHU3HHU, UHTEPIPETALNS TOTYISHHBIX
pe3yabTaToB
KoHTtponbHas padora: "Cuctemsl

104 palMOHATIBHBIX, UPPALMOHATIBHBIX
MIOKA3aTEeIbHBIX U JIOTapu(PMUIECKUX
ypaBHEHHUN"

105 PanmonansHbIC YpaBHEHHS C TapaMeTpaMu

106 PanmonansHble HEpaBeHCTBA C
napameTpamu

107 PannonaneHble cucTeMsbl ¢ napaMeTpamu

108 HppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

109 HppanuoHaibHbIEe CUCTEMBI C
napameTpamu

110 [loka3zaTenbHblE YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenpbHBIC CUCTEMBI C TTapaMETPAMHU

112 Jlorapugmuueckue ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

113 Jlorapugmuueckue CUCTEMBI ¢
napameTpamu

114 TpuronomeTrpudeckue ypaBHEHUS C
napameTpamu

115 TpuroHomeTpuuecKre HEPaBeHCTBA C

napaMeTrpamu



116

117

118

119

120

121

122

123

124

125

126

TpuroHomeTpudecknue CUCTEMBI C
napameTpamu

IToctpoenue u uccnegoBaHue
MaTeMaTUYECKUX MOJICJIEN peaIbHbIX
CUTYaLlMi C IOMOILBIO YPAaBHEHUH C
napaMeTpamu

IToctpoenue u uccnegoBaHue
MaTeMaTUYECKUX MOJENIEH pealbHbIX
CUTyalMi C IOMOUIbIO CUCTEM YPABHEHUN
C TmapaMeTpamMu

IToctpoenue u uccnegoBaHue
MaTeMaTHYECKUX MOJENEH peambHbIX
CUTYallHi C MOMOIIBIO CUCTEM YPABHEHHI
C mapameTpaMu

KonTponbnas padota: "3anauu ¢
napamerpamu”

[ToBTOpeHnue, 060061IeHNE,
cucTeMmarusanus 3HaHui: "YpaBHeHus"
[ToBTOpenme, 0600MIECHNE,
cucTtemaTusanus 3HaHuil: "YpaBHeHus"
[ToBTOpenue, o6o0IIEHNE,
cUCTeMaTH3alus 3HaHU: "Y paBHEHUSI.
Cucrembl ypaBHEHUI"

[ToBTOpenue, 06001ICHNE,
cuctemarusanus 3HaHuil: "HepaBencraa"
[ToBTOpEHME, 0000IICHHE,
cucremarusanus 3Hanui: "Hepasencraa"

[ToBTOpEeHME, 0600IICHNE,



cuctemaTusaius 3Hannii: "HepaBencrtna"

[ToBTOpenme, 0600MIEHNE,

127 cucteMartuzanus 3Hanuii: "[IponsBoaHas u 1
€€ npuMeHeHue"
[ToBTOpenue, 06001ICHNE,

128 cuctemarusauus 3Hanui: "IIponsBogHas u 1
e€ npuMeHeHue"
[ToBTOpenue, 06001IeHNE,

129 cuctemarusauus 3Hanuii: "IIpousBogHas u 1
e€ npumeHeHue"
[ToBTOpEeHME, 0000IICHNE,

130 cucreMaTu3anus 3HaHuii: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpeHmE, 0600IIECHNE, 1
cucTteMaru3anus 3HaHui: "OyHkuun"

132 [ToBTOpenue, 060061IeHNE, 1
cucTeMartu3aius 3Hanuii: "OyHxkuun"

133 [ToBTOpenue, 060061IeHNE, 1
cucreMaru3anus 3HaHui: "OyHkuun"

134 HroroBasi KoHTpoJIbHAs paboTa

135 Hrorosas kKoHTpOIbHAS paboTa 1

136 [ToBTOpEeHME, 0600IICHNE, 1
CHCTEMAaTH3allHs 3HAHUI

OBLIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME






IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KVIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
o0pa3oBaTe/IbHON NPOrpaMMBbl CpeiHero o0mero o0pa3oBaHus
pe3yJabTara
1 Yucna v BIYUCICHUS
11 OmnepupoBaTh NOHATHAMM: pPALUOHAIBHOE U JICHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAs U JIeCATUYHAs! JPOOb, MPOLIEHTHI
12 BemonHATe  apudmernyeckue  onmepauuMM € PAlMOHAIBHBIMM U
' JIeMCTBUTENLHBIMU YNCIIaAMHU
13 BoInonHATE TpUOIMHKEHHBIE BEIYMCICHHS, UCTIONb3YS TIPAaBUIIa OKPYTIICHNUS,
' JIeJIaTh IPUKHUIKY U OLIEHKY pe3yJIbTaTa BHIYMCIECHUI
OnepupoBaTh NOHATHSAMM: CTENEHb C LEJNBIM I10Ka3aTeleM, CTaHAApTHas
14 ¢dopma 3amMcu ACHCTBUTENBHOIO 4YMCIIa, KOPEHb HATypaJbHON CTENEeHH;
' UCTOJIB30BATh MOAXOJAIYI0 (HOpMY 3allUCH JACUCTBUTEIBHBIX YHCEN IS
pelIeHns MPaKTUUECKUX 3a7ad U MPEJCTaBICHUS JaHHbBIX
OmnepupoBaTh NOHATUSAMU: CUHYC, KOCUHYC U TAHT€HC ITPOU3BOJILHOTO YTJIa;
1.5 UCIOJIb30BaTh  3alMCh  NPOM3BOJBHOTO  yIrjla  uepe3  oOpaTHbIe
TPUTOHOMETpUYECKHE (PYHKIIUU
2 VYpaBHeHMsI U HEpABEHCTBA
OnepupoBaTh MOHATUSAMU: TOXKIECTBO, YPaBHEHME, HEPABEHCTBO, LENOE,
2.1 panoHaiIbHOE, MppalOHaIbHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHHE
99 BoimonsaTe npeoOpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAXKEHUI M pelaTh
' TPUTOHOMETPUUYECKUE YPABHEHUS
BoimonHATe mpeoOpa3oBaHus LENbIX, PALMOHAIBHBIX U HPPALMOHAIBHBIX
2.3 BBID@KEHUI M peliaTb OCHOBHBIE THUIIBI ILEJIbIX, PALHMOHAIBHBIX MU
UppaloHaIbHBIX YPaBHEHUH U HEPABECHCTB
94 [IpuMeHATh ypaBHEHHMs M HEpaBEHCTBA JUIs PELICHHsS MaTeMaTHYEeCKHX
' 3a/1a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTel HayKu U peanbHON )KU3HU
MogaenupoBaTh peajbHbIE CHUTyallMd Ha S3bIKe aireOpbl, COCTABIATH
2.5 BBIPA)KEHUS, YPABHEHUS, HEPABEHCTBA IO YCJIOBMIO 3aJauyM, HMCCIEI0BATh
MOCTPOCHHBIE MOJIEIH C HCIIOJIb30BAaHUEM anIapara areOpbl
3 OyHKIMH U TpaduKu
31 OnepupoBaTh MOHATUAMU: (YHKIIHS, CIIOCOOBI 3alaHusl QYHKIMH, 00JaCTh

onpesesieHus] U MHOXKECTBO 3HaueHWil ¢yHKuuu, rpadpux QyHKUIUY,




B3aMMHO OOpaTHbIC (DYHKIIMH

OnepupoBaTb NOHATUAMU: UYETHOCTb W HEUYETHOCTh (QPYHKIMM, HYIU

32 (YHKITUH, IPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Hcnonp3oBatek rpaguky QyHKIMHA U1 peLIeHns] ypaBHEHUH
3.4 CtpouTth 1 4UTaTh rpaduKK JUHEHHON (PYHKIIUHU, KBAIPATUIHON (YHKIIUH,
CTENEHHOMN (PYHKIMH C LIEIbIM II0Ka3aTesIeM
Ucnonb3oBate rpaduku QyHKOMA JUIsI HMCCICNOBAHUS TPOIECCOB U
3.5 3aBHCUMOCTEH TpW pEIIeHUH 3a7ad W3 JAPYIHX YYeOHBIX INPEAMETOB M
peabHOM JKU3HH, BBIpaXKaTh POPMYJIaMU 3aBUCUMOCTH MEXIY BETMUYNHAMU
4 Hayana maTematuueckoro ananmsa
41 OnepupoBaTh TMOHSATHSAMHU: TIOCIEIOBAaTENbHOCTh, apupMeTnyeckas U
' reoMeTpruecKasi Iporpeccuu
49 OmnepupoBaTh MOHATUSAMHU: OECKOHEYHO YyOBIBaIOIIasi TIeOMETpUYecKas
' porpeccusi, CcyMma OECKOHEYHO YOBIBAIOIIEH reOMETPUIECKON TIPOTPECCHH
4.3 3aaBaTh MOCIE0BATEIBHOCTH PA3TUYHBIMUA CIIOCO0AMHU
44 Hcnonb3oBarh CBOMCTBA MOCJIEAOBATEIBHOCTEM M MPOTPECCUd IS
' pelIeHrs peabHbIX 3a]a4 MPUKIAIHOTO XapaKTepa
5 MHOXeCTBa U JIOTHKA
5.1 OnepupoBath NOHATUSAMHU: MHOXECTBO, OTIEpAlUN HAJl MHOYKECTBAMU
Hcnonp30BaTh  TEOPETHKO-MHOKECTBEHHBIN — ammapaTr s ONHCaHUS
5.2 peabHBIX TPOIIECCOB U SIBIICHHM, TIPH PEIICHUN 3a/1a4 U3 IPYTHX y4eOHBIX
peAMETOB
5.3 OnepupoBaTb  NOHATUSMM:  ONpEJEJCHHE,  Teopema,  CIEACTBUE,
JI0Ka3aTeIbCTBO
11 KITACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yIbTAThI 0CBOCHHS 0CHOBHOI
NPOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHero 00ero 06pa3oBaHus
pe3yJbTarTa
1 Yucna v BBIYUCTICHUS
OnepupoBaTh TOHATUSAMH: HATypalbHOE, IEIO€ YHWCIO; HCIOIb30BaTh
11 MPU3HAKU JEIUMOCTH LEJBbIX YHUCEJ, PA3JIOKEHHUE YHCIA Ha IPOCThIE
MHOHUTEJIH JUIs PEeIICHNUs 3a1a4
1.2 OnepupoBath MOHATHEM: CTEIIEHb C PallMOHAILHBIM ITOKa3aTeIeM
13 OmnepupoBarh MOHATHSIMH: JIOTApU(M UYHCIIA, ACCAITUIHBIC W HATypaJIbHEIC
' norapuMsl
2 YpaBHeHHs U HEPABEHCTBA
2.1 [IpuMeHATh CBOWCTBA CTEMEHW I TPeoOpa3oBaHUsS  BBIPAKCHHM,



OIICPUPOBATL IIOHATHUAMM: II0KA3aTCIbHOC VYPABHCHHUC W HCEPABCHCTBO,
peuraTb OCHOBHBIC THIIbI ITOKA3aTCIIbHBIX ypaBHeHHfI 1 HCPABCHCTB

BemonHATe TpeoOpa3oBaHUS BBIPAKEHHHA, COJCPKAIINX JIOTapH(MBI;

2.2 OTICpUPOBATh TOHATHUSAMU: JOrapu(MUUECKOE yYpaBHEHHE U HEPaBEHCTBO;
pelaTb OCHOBHBIE THIIBI JTOTapU(PMHUUECKUX YPaBHEHUN 1 HEPABEHCTB
2.3 HaxoauTs perieHns npocTeimux TPUroHOMETPUYECKIX HEPABEHCTB
OnepupoBaTh MOHATUSAMH: CUCTEMA JIMHEWHBIX YPABHEHUN M €€ pELICHUE;
2.4 HCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUH Ul PELIEHUS MTPAKTHYECKUX
3aza4
95 Haxoaute pemenus npocTeimx CUCTEM U COBOKYITHOCTEN pallMOHAIbHBIX
' YpaBHEHUH U HEPABEHCTB
MonenpoBaTh peajbHble CUTyallud Ha S3bIKE alureOpbl, COCTaBIATh
2.6 BBIPQXKCHUSI, YpaBHEHMs, HEPABEHCTBA U CHUCTEMBI IO YCIOBHIO 3ajauH,
HCCIIEIOBAaTh MOCTPOCHHBIE MOJIEH C UCIIOJIB30BAaHUEM arIapaTa aareopbl
3 OyHKIHH U TpaduKe
OnepupoBaTh MOHATUSMHU: MEpUOAMYECKAass (QYHKIMS, TMPOMEXKYTKH
31 MOHOTOHHOCTH (YHKIIUH, TOYKH JKCTpeMyma (YHKUWH, HauOojblliee |
' HauMEHblIee 3HaYeHUA (DYHKIUHM Ha MPOMEXYTKE; MCIOJIb30BaTh UX IS
uccienoBanus GyHKIMH, 3a1aHHON TpapuKoM
OnepupoBath MOHATUAMH: TpadUKH MOKA3aTEIbHOH, JOTapudMHUIECKON U
3.2 TPUTOHOMETPUUYECKUX (PYHKIMIA; H300paxkaTb HMX HAa KOOPAWHATHOU
IIJIOCKOCTH M UCTOJIB30BATh JUJISl PELICHUs] YPAaBHEHNUN U HEPABEHCTB
33 N300pakaTh Ha KOOPAMHATHOHN IJIOCKOCTH TpapuKu JIMHEHHBIX ypaBHEHUIH
' Y UCIIOJIB30BATh UX JUJISl PEIICHUS] CUCTEMBI IMHENHBIX YPABHEHUN
3.4 Hcnonp3oBate rpaduku (YyHKIMHA A7 HCCIEIOBAHUS TIPOLIECCOB U
' 3aBUCUMOCTEH U3 APYruX y4eOHBIX TUCIUILTHH
4 Hauana matemaTnueckoro aHaiansa
OnepupoBaTh NOHATUSAMU: HENPEpbIBHAS (PYHKIINS, TPOU3BOIHAS (YHKIIUY;
4.1 WCTIOJB30BATh T€OMETPUYCCKUN W (PU3MUYECKUI CMBICI MPOWU3BOJHOMN st
peneHus 3ana4y
4.9 HaxomuTe  mpoW3BOAHBIE  DIIEMEHTAPHBIX  (YHKUWH,  BBIUYUCIATH
' MIPOU3BOJIHBIE CYMMBI, IPOU3BEIECHUS, YACTHOTO ()YHKIIMN
Hcrnonb3oBaTh  NPOM3BOAHYIO Ui HWCCIENOBaHUS  (QYHKIMH  Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMBI, NMPUMEHSITh PE3YJIbTAThl HCCIEIOBAHUS K
MOCTPOEHUIO TpaUKOB
44 Hcnonb30BaTh MPOW3BOAHYIO U1l HAXOXKJEHUS HAWIY4ILIEro pPELIeHHUs B
' NPUKJIAJHBIX, B TOM YUCJIE COUUATIbHO-DKOHOMUYECKHUX, 3a/1a4ax
45 OnepupoBaTh TOHATHSAMM: MEpBOOOpa3Hass M HWHTErpajg; IOHUMATh
' TeOMETPUUECKUH B (PU3UUYECKHI CMBICIT HHTETpaja
46 HaxoauTe nepBooOpa3Hbie 371eMEHTAPHBIX (QYHKIUN, BBIYUCIATh UHTETPal

no ¢popmyne Hetorona — JleiiGuuia



4.7

Pemrate IMPUKIIAAHBIC 3a/la4d, B TOM YHCJIC COOHNAJIbHO-3KOHOMHNYCCKOTO U
(I)I/ISI/I‘ICCKOFO XapakTepa, CpEACTBAMH MATEMATUYCCKOT'O aHAJIN3a



HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KVIACC

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

Koa
1 Ywncita ¥ BEIYUCICHUS
Panmonaneupie  uyncina. OOBIKHOBEHHBIE U JIECATUYHBIE JpOOH, TPOLIEHTHI,
11 OECKOHEYHBIE NMEePUOIUICCKIE ApoOU. ApUPMETHIESCKHE OIepaIiH C PAIIMOHATBHBIMU
’ YUCJIaMH, TIPE00Pa30BaHUS YHUCIOBBIX BhIpaxeHui. [[pumenenne npobei 1 mpoIeHTOB
JUISL pELIEHUS PUKIAAHBIX 3aa4 U3 Pa3JIMYHbIX OTPAciiell 3HAHUU U PEaIbHOU KU3HU
JleiicTBuTenbHBIC YKcia. ParmoHanbHble U UppallMOHANIbHBIC Ykcia. ApudmeTnueckue
1.2 olepariii ¢ JICUCTBUTEIBHBIMU 4YHcIaMUu. [IpuOIMkEHHBIC BBIYUCIICHUS, MPaBHUIIA
OKpYTJICHHMS], TPUKHUJIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUI
Crenenb ¢ menbiM nokasareneM. CtanmapTHas ¢hopma 3arucu JeHCTBUTEILHOTO YHCIIA.
1.3 Hcnonp3oBanue moaxosmiei (opMbl 3aMUCH JIEHCTBUTENBHBIX YUCEN JJI PEIICHUs
MPaKTUYECKUX 3a/1a4 U MPEJICTABIICHUS TAHHBIX
14 ApudmMeTnuecknii KOpeHb HATypaJIbHOW cTerneHu. J[eWcTBus ¢ apuMeTHIECKUMHU
' KOPHSIMU HAaTypaJIbHOW CTENIEHU
15 CuHyc, KOCHMHYC M TaHI€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
APKTAHT€HC YKMCIOBOTO apryMeHTa
2 YpaBHEHUS U HEPABEHCTBA
2.1 ToxpaecTBa U TOXKACCTBEHHBIE MPe0oOpa30BaHUS
59 [Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX BhIpakeHHid. OCHOBHBIE TPUTOHOMETPUYECKUE
' bopMyIbI
53 VYpaBHeHue, KOpeHb YypaBHeHus. HepaBeHCTBO, pelieHHEe HepaBeHCTBA. Meton
' UHTEPBAJIOB
2.4 Pemenue nenbix u ApoOHO-pAIMOHAIBHBIX YPABHEHHUI 1 HEPABEHCTB
2.5 Pemenue nppanmoHanbHbIX YpaBHEHU U HEPABEHCTB
2.6 Petrenue TpuroHoMeTprUUEeCKUX ypaBHEHUM
57 [IpumeneHne ypaBHEHNI U HEPABEHCTB K PEIICHUIO MATEMATHUYECKUX 3a7a4d U 3a]1a4 U3
' pa3IMYHBIX 00JaCcTel HAYKU M PEATbHOMN KU3HH
3 OyHKIUU U Tpaduku
31 Oyukus, crnocoObl 3amanus QyHknww. [padux ¢ysxnuu. B3ammao oOpaTHBIE
' GyHKIUH
3.9 OOGmactp ompenclieHHss W MHOXKECTBO 3HaueHMd QyHKuuu. Hymm ¢yHKIuu.
' [TpoMexyTKkH 3HAKOTIOCTOSTHCTBA. YETHBIC U HEUETHBIC (DYHKIIUU
3.3 CreneHHast GyHKIMS ¢ HaTypaJbHBIM U IIEJIBIM TTOKa3aTeneM. E€ cBolicTBa u rpaduk.



CaoiicTBa 1 rpadK KOpHs N-0¥ CTETICHH

TpuronomeTpuyeckass OKPYKHOCTb, OIpEAEICHUE TPUTOHOMETPUYECKUX (YHKUUN

34 YHCIIOBOTO apryMeHTa
4 Hauana maTemaTiueckoro aHaimsa
41 ITocnenoBaTrenbHOCTH, CIOCOOBI  3alaHUs  IOCIENOBATEIbHOCTEH. MOHOTOHHBIE
' [OCJIE1I0BATEIbHOCTH
Apudmernueckass M TreoMeTpUYecKas Iporpeccud. beckoHeyHO —yObIBaromas
4o ~ TEOMETPHYECKas NPOrpeccHs. Cymma OeckoHEUHO YOBIBAaIOUIeH TIeoMeTpUYecKOu
' nporpeccun. Popmyna CIOXKHBIX HPOLEHTOB. lVcHonb30BaHUWE MNPOrpeccHH JUis
peLIeHHs] peabHbIX 33a]a4 NPUKIIAJHOTO XapaKTepa
) MHoxecTBa 1 JIOTHKa
MHoxecTBO, omnepauuu HaJ MHokecTBaMu. Jlumarpammsl Oiiiepa — DBenna.
5.1 IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOTO ammapara JAjis ONMCaHUS pealbHbIX
MIPOILIECCOB U SIBJICHUM, P PEIICHUH 33]a4 U3 APYTHX Y4eOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIEACTBUE, J0KA3aTEIHCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT CO/iep:KaHUsI
1 Yucna v BIYUCIICHUS
11 HarypanbsHsle u nensie yncia. [Ipu3Haky AeIMMOCTH LEIbIX YUCE
1.2 CreneHsb ¢ palMoHaIbHBIM MOKa3aTeneM. CBOWCTBA CTENEHU
1.3 Jlorapudm umcna. /lecssTuyHble U HaTypajIbHbIE JOrapupMbl
2 VYpaBHEHUs U HEPAaBEHCTBA
2.1 [TpeoOpazoBanue BBIPAKEHHUN, COACPIKALIMX JIOTApU(HMBI
2.2 ITpeoOpa3oBanue BBIPAKEHUN, COACPIKALIMX CTENIEHH C PAllMOHAIbHBIM IIOKa3aTeIeM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 IToka3aTenbHble ypaBHEHUS] U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA
26 Cucrembl TMHEHHBIX ypaBHEHUN. PellieHrne NpuKkIiIaHbiX 3a/1a4 ¢ TOMOIIbIO CUCTEMBI
' JIMHEHHBIX YpaBHEHUI
2.7 CucTeMbl ¥ COBOKYNTHOCTHU PAllMOHAJIBHBIX YPABHEHUI U HEPABEHCTB
28 [TpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHHIO MAaTEeMaTHUECKUX 33134
' U 3aJ1a4 U3 pa3IMuHbIX 00JacTel HayKu U pealbHOM JKHU3HU
3 OyHKIMY U TpaduKu
Oyukuusa. [lepuonuueckue ¢yHkiuu. [IpoMexxyTKu MOHOTOHHOCTH (YHKITHH.
3.1 MakcuMymbl U MUHUMYMBbI QyHKIuH. Hanbomnpiiee W HauMmeHblllee 3HAUYCHUE
(GyHKIMH Ha IPOMEKYTKE
3.2 Tpuronomerpuveckne GyHKINN, UX CBOHCTBA U TPaPUKH



3.3

[TokazarenbHas u Jorapudmuueckas GyHKINU, UX CBOMCTBA U TpaduKu

3.4 Hcnonp3oBanue rpadukoB GyHKIUHN 1715 peLICHUsS] YPaBHEHUM U TMHEWHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKIMHA 11 UCCIIEI0BaHMS ITPOLECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbIE BO3HHMKAIOT NpPU pEIICHUH 337ad U3 JPYIHX YYeOHbIX IpEeIMETOB H
peaNbHON KU3HU
4 Haygana maTremaTnyeckoro aHanusa
4.1 HenpepbiBable pyHKIUH. MEeTOA MHTEPBAIOB JJIs pEIICHHSI HEPABEHCTB
4.2 [TpousBonHas GpyHkuuu. ['eomerprueckuii 1 GpU3NIECKU CMBICI TPOU3BOIHON
43 [IpousBogHbie AMeMeHTapHBIX (yHKIUNA. DOpMynbl HAXOXACHHUS IMPOU3BOTHOMN
' CYMMBI, IPOU3BEACHUS U YACTHOTO (PYHKIIHI
[IpumeHeHHe TPOM3BOJHOW K HCCIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTH U
4.4 sKcTpeMyMbl. HaxoxaeHne HaumOOJbIIer0 W HAMMEHBINEro 3HAaueHUs (YHKIUU Ha
OTpE3Ke
[IpuMeHeHre TPOM3BOJHON JUI HAXOXACHHUS HAWIYYILEro PEIICHUs B IPUKIATHBIX
4.5 3ajjavax, JUid ONpEAeNeHHs CKOPOCTH Tpolecca, 3aJaHHOro (opMmynoi wiu
rpapuKoM
4.6 [TepBooOpasnas. Tabauia nepBooOpa3HbIX
4.7 WuTerpan, ero reoMeTpuyecKuii 1 GU3NIECKUN CMBICI. BrIaucieHne nHTerpaia mo

¢dopmyne Herotona — Jlelibauna



IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUS

Kon
NpoBepsieMoOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM Pe3yJIbTATAM OCBOEHUSI
OCHOBHOM 00pa30BaTeIbHOI NPOrpaMMbl CpeIHero 0011ero
oOpa3oBaHus

Brnanenne MeTtomamu OKa3aTENbCTB, AITOPUTMAMHU pPEIICHUS 3ajad;
yMeHue (GOpMyIHpOBAaTH W OINEPUPOBATH MOHATHAMM: OIpEAEICHHUE,
aKCMoOMa, TeopeMa, CIIEJCTBUE, CBOWCTBO, TNPHU3HAK, JIOKA3aTeIbCTBO,
paBHOCWIbHBIE (OPMYIHUPOBKH; NPUMEHATh UX; YyMEHHE (OpMYIHpPOBATH
o0paTHOE W TPOTHUBONOJIOXKHOE YTBEP)KICHHE, NMPHUBOJUTH TPUMEPHI U
KOHTPIPUMEPHI, HCIOIB30BaTh METOJ MAaTeMaTWYeCKOW HHIYKIUH;
IPOBOJIUTH JIOKa3aTeNbHbIC PACCYKICHUS MIPU PELICHUH 3a/1a4, OIICHUBATh
JOTMYECKYI0  MpPaBHIBHOCTh  PACCYKIEHHH; yMEHHE OIEepHUpPOBaThH
HOHATUSAMH: MHOXECTBO, ITOJMHOKECTBO, OINEpaly HaJ, MHO)KECTBAMHU;
YMEHHE  HCIOJIb30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar s
OITMCAHUs PEANbHBIX MPOIIECCOB M SBJICHUN M NPU PEIICHHUHU 3a/ad, B TOM
qHcie U3 IPYTUX y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBAThH MOHITHUSMU:
rpad, CBA3HBINA rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a71aBaTh
U OINHUCHIBATH Tpadbl Pa3IMUHBIMU CIIOCOOAMU; UCIIONIB30BaTh Tpadbl mpu

pelieHuu 3aaa4d

YMeHne onepupoBaTh MOHATHSAMH: HATypalbHOE YHCIO, LEJN0Ee YHCIIO,
CTETICHb C IETBIM MOKAa3aTeJIeM, KOPEHb HATYPALHOW CTETICHH, CTEIICHD C
palMoHaIBbHBIM ITOKa3aTeNIeM, CTEIICHb C JICHCTBUTEIBHBIM MOKa3aTesIeM,
JIOI‘apI/I(I)M qucia, CHMHYC, KOCHMHYC MW TaHI'CHC IMPOU3BOJILHOTO YHCIA,
OCTaTOK IO MOJYJIO, PAalMOHAIBHOE YHCIO, HPPAIMOHAIBHOE YHCIIO,
MHO>KECTBA HATypalbHbBIX, LEJbIX, PAlUOHAIBHBIX, JACHCTBUTEIHHBIX
YKCeN, YMEHHE MCIIOJIb30BaTh MPU3HAKU JCITUMOCTH, HAMMEHBIIUI 00N
JENUTeh W HaWMeHbIee oO0Iiee KpaTHOe, alroput™M EBknmma mpu
pelIeHnH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMHM MO3HIMOHHBIMHA CHCTEMaMU
CUMCTICHUS; YMEHUE BHITIONHATH BHIUMCICHUE 3HAUCHUH U TpeoOpa3oBaHUs
BBIPDOKEHHUN CO CTeNeHsSIMU M Jiorapudmamu, npeoOpazoBaHus ApOOHO-
pallMOHAJIPHBIX ~ BBIPAKEHHI, yMEHUE  ONEPHPOBATH  MOHITHIMHU:

HoCJICaA0BaTCIbHOCTD, apI/I(i)MeTI/I‘IeCKaH nporpeccusa, rcoMETpHUUICCKaA



nporpeccusi, OECKOHEYHO YyOBIBaroIIas TIE€OMETPHUYECKas IPOTPecCHus;
yYMEHHUE 3a/laBaTh IOCJIEAOBAaTEIbHOCTH, B TOM YHCIE C IOMOUIBIO
PEKYpPpPEHTHBIX (pOpMyIT; yMEHUE ONEpUPOBAThH MOHATHAMU: KOMIUIEKCHOE
YHCII0, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO  uucia, ¢GopMa  3alMCH  KOMIUIEKCHBIX  YMCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredpauueckas); yMeETb
NPOU3BOIUTH apUPMETUUYECKHE JEHCTBHA C KOMIUIEKCHBIMH YHUCIIAMH;
IPUBOJIUTH IPUMEPHI MCIIOIb30BaHUA KOMIUIEKCHBIX YHCEN; ONEepUpPOBaTh
HOHATHSAMM:  MaTpuua 2X2  wm  3x3, omnpenenurenb  MaTpULbl,

FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIIUTEIIA

YMeHue onepupoBaTh MOHATUSAMU: pPalMOHAIbHBIC, HPPALUOHAIBLHBIC,
NOKa3aTelbHble, CTENEHHbIe, JIorapu(pMUyeckre, TPUTOHOMETPHUECKUE
YPaBHEHHS W HEPAaBEHCTBA, MX CHCTEMBI; YMEHHE OIIEPUPOBATh
MOHATUSAMH: TOXJECTBO, TOXJIECTBEHHOE INpeoOpa3oBaHKe, ypaBHEHMUE,
HEPAaBEHCTBO, CHUCTEMa YPAaBHEHUH M HEPABEHCTB, PaBHOCWIIBHOCTH
YpPaBHEHUM, HEPABEHCTB M CHCTEM; YMEHHME peulaTb YpPaBHEHHS,
HEPAaBEHCTBA W CHCTEMBI C IIOMOINBIO pPa3IMYHBIX NPUEMOB; peEIIATh
YpaBHEHUS, HEPAaBEHCTBA U CHUCTEMBl C I1ApaMeTpoOM; IPUMEHSATH
YPaBHEHUs, HEPAaBEHCTBA, UX CHCTEMBI Ul PEIICHUS MaTeMaTHYECKHX

3aa4 U 3a/1a4 U3 pa3JIMIHbIX oOacreit HAayKH U peanLHoﬁ KHU3HHU

YMeHue omnepupoBaTh TOHATHAMH: (DyHKIHS, YETHOCTH (YHKIHH,
HNEepUOJUYHOCTh (YHKIMH, OTPAHUYEHHOCTh (YHKIMHM, MOHOTOHHOCTh
(GyHKIMH, SKCTpeMyM (QYHKUIUHM, HauOOJblllee W HAUMEHbIIEEe 3HAUYCHHS
(YHKIUM Ha TPOMEXKYTKE, HEeNpepbIiBHAs (YHKIIMS, aCUMOTOTHI rpaduka
(¢yHKIMHU, TepBas M BTOpas MPOU3BOAHAS (DYHKIMM, T€OMETPHUECKUN U
(u3nueckuif CMBICT TPOU3BOAHOW, TMEpPBOOOpa3Hasi, OIpeneaEHHbIN
UHTETpA; YMEHHE HaXOAWTh ACHUMITOTHI Tpaduka (QYHKUIWH; yMEHHUE
BBIUNCJIATh  NPOM3BOJHBIE  CyMMBI, IPOM3BEIEHHUS, YacTHOIO U
KOMIO3UIUN (YHKIHMNA, HAXOAWUTh YpaBHEHHE KacaTelbHOM K rpaduky
(yHKIMY; YMEHHE HAaXOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHIA;
YMEHHME HCIIOJIb30BaTh MPOU3BOJIHYIO JJIsi HCCIENOBaHMS (DYHKIMM,
HaXoJIuTb HauOOJbIIME W HAUMEHbIIME 3HaueHUs (QYHKIMHA; CTPOUTH
rpaduKd MHOTOWICHOB C HCIIOJIb30BAaHHEM armapaTa MaTeMaTH4ecKoro
aHaJIN3a; IPHUMEHATH IPOM3BOAHYIO Uil HAXOXACHHA HAWIy4dlIero
pelleHns B MPHUKIAAHBIX, B TOM YHCIE COLUAIbHO-D)KOHOMHYECKUX H

(bU3MYeCKUX 3a/avax; HaXxOAUTh TUIOMIAAN U 00BEMBI (PUTYP C MOMOIIBIO




HUHTCIrpajia; HNpUBOAWUTL HNPHUMEPbI MATCMATHUYCCKOI0 MOACIUPOBAHUA C

noMoIbplo ¢ hepeHInaTbHBIX YPaBHECHUI

YMeHue onepupoBath NOHIATUAMHU: Tpaduk GyHKIMU, oOpaTHas QyHKLIMS,
KOMIO3UIMSA (DYHKUMH, JHUHEHHas (QYHKIUS, KBajapaTH4Has (yHKIuS,
pauvoHanbHasg (YHKUUS, CTENeHHas (QYHKUUS, TPUTOHOMETpUYECKUE
(GyHKIMH, OOpaTHBIE TPUTOHOMETPHYECKHE (YHKLWH, MOKa3aTeslbHAs |
norapupmMuyeckas (PyHKIIMH; YMEHHE CTPOUTh TpaduKH HW3YYECHHBIX
GyHKUMH,  BBINOJHATH  mHpeoOpasoBaHust  rpadukoB  (QyHKUUH,
WCIOJIb30BaTh IpaUKH JUIsl U3yYEHUsl MPOLECCOB M 3aBUCHUMOCTEH, MpuU
pelIeHnH 3a7a4d W3 APYruX Y4eOHBIX NPEIMETOB W 3a/1ad U3 pealbHOU
KHU3HHM; BbIpaKaTb (OpMYJIaMHU 3aBHCHUMOCTH MEXJy BEJIWYMHAMU;
UCIIOJIb30BaTh CBOMCTBA W rpaduku (QYHKIMHA A pElIeHus YpaBHEHUH,
HEpaBEHCTB M 3aJady C IapaMeTpamMH; H300pa)xkaTb Ha KOOPIMHATHOM

IIJIOCKOCTH MHOKECTBA PELICHUN YPaBHEHUHN, HEPABEHCTB U UX CUCTEM

VYMeHue pemiaTh TEKCTOBBIE 3a7a4d Pa3HBIX THUIOB (B TOM YHCIIE Ha
IPOLEHTHI, OJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTb TOBapOB U
YCIIYT, HAJIOTH, 33/1a4ud U3 O0JIACTH YMPABIICHUS JTUYHBIMU U CEMEUHBIMU
(vHaHCaMM); COCTaBJIATh BBIPAXKEHHS, YpaBHEHHs, HEpAaBEHCTBA U HX
CHUCTEMbl N0 YCIOBUIO 3aJlayd, HUCCJIENOBATh IOJYYEHHOE pEUICHUE U
OIICHUBATh TMPABAONOAO0HOCTh PE3YNHTATOB, YMEHUE MOJCIHPOBATH
peanbHbIe CUTYyallMd Ha S3bIKE MAaTEMAaTHUKH; COCTaBJISATH BBIPAKECHMUS,
ypaBHEHUS, HEPABEHCTBA M X CUCTEMBI 110 YCIOBHIO 33J]a4l, UCCIIEI0BATh
MOCTPOCHHBIE ~ MOJEIM C  HUCIOJIB30BaHWEM  amlmapara  aireOpsl,

MHTEPIPETUPOBATH ITOTYYEHHBIN pe3yIbTaT

YMeHne omnepupoBaTh MOHATUSMHU: CpeqHee apu(MeTHdecKoe, MeIuaHa,
HanOoJbIlIee M HaMMEHbINIEe 3HAUCHUS, pa3Max, AUCIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOrO Habopa; yMEHHe H3BIEKaTh, WHTEPIPETUPOBATH
UH(POPMALIMIO, PEACTABICHHYIO B Ta0NMIaX, HA AUarpammax, rpadukax,
OTPaKAIOIIYIO CBOMCTBA pPeajibHBIX MPOIIECCOB W SIBICHUMN; MPEICTABISATH
UHQOpPMALIMIO C T[OMOIIbIO TabaMIl W  JAMarpamMM; HCCIIEl0BaTh
CTaTHCTUYECKHE JaHHbIE, B TOM YHCIE C MPUMEHEHHEM TpadHueCKUX
METO/IOB U AJIEKTPOHHBIX CPEICTB; rpaMuecKu MCCIEeI0BaTh COBMECTHbIE

HaOJI0/IEHUS C MTOMOIIBIO JMarpaMM paccerBaHUs U JMHEHHON perpeccun

YMeHune omnepupoBaTh IOHATHAMM: CIy4YalHBIA ONBIT W CIy4ailHOE

CO6HTI/IG, BCPOATHOCTDH cnyqaﬁHoro CO6BITI/IH; YMCHHUEC BbIYUCIIATH




BEPOSTHOCTh C HCIIOJIB30BAaHUEM TpapUUECKUX METOJOB; IPHUMEHSTh
(GOpMyIIBI CIOKEHHS W YMHOXCHHS BEPOSITHOCTEH, (OpPMYITy IOTHON
BepossTHOCTH, popmyny bepHymnu, komOuHaTOpHBIE (akThl U (HOPMYIIHI;
OLICHMBATh BEPOSITHOCTU pEaJbHBIX COOBITHI; YMEHHE ONepupoBaTh
NOHATHSIMH:  CIlydaiiHas BENIMYMHA, pAacCIpelesieHHe BEPOSTHOCTEH,
MaTeMaTU4eCcKoe OXXKUAaHWe, IUCIEepCUsl M CTaHAapTHOE OTKIOHCHHE
CIlyyallHOH  BENUYMHBL, (YHKIMU paclpeielieHus U  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOT0 ¥ HOPMAJIBHOTO pacIpeeeHnil; yMeHHe
UCIOJIb30BAaTh CBOWCTBA M3YUYCHHBIX pAacHpeAeSICHUN AJIs pelIeHus 3a1ay;
3HAaKOMCTBO C MOHATUSAMH: 3aKOH OOJIBLIMX YHCEN, METOJbl BHIOOPOUHBIX
UCCIICIOBAaHMIA; yMEHHE TMPHUBOJUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONIPIIMX YHCET B MNPUPOIHBIX M OOLIECTBEHHBIX SBIICHHUAX, YMCHHE
OTIIEpUPOBATH MOHATUSAMHU: COUYETAHUE, MEPECTAHOBKA, YHUCIO COUYETAHUH,
YHUCIO  TEPeCcTaHOBOK; OmHOM  HploTOHa;  yMeHHME  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYKICHHS Ul PEHICHUS 3a7ad; OICHUBATh
BEPOSITHOCTH pEaJIbHBIX COOBITHI; COCTaBNIATh BEPOATHOCTHYIO MOJETbh U

MHTEPIPETUPOBATH ITOJIIYYEHHBIN pe3ybTaT

YMeHue omnepupoBaTh  MOHSATUSMM: TOYKa, MOpsMasi, IIJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JyY, BEJIMUMUHA YIJIa, IUIOCKUM yroJl, JByTrpaHHbIN
yroi, TPEXTPaHHBIN YTOJ, CKPEIIMBAIOIINECS MPSIMbIE, MMAPAJUICIbHOCTD U
NEPIECHINKYIAPHOCTh MPSIMBIX U TUIOCKOCTEH, Yrojl MEXIY HpSIMbIMHU,
Yroa MeEXAy TpsSMONM U IUIOCKOCTBIO, YroJl MEXIY TUIOCKOCTSMH,
paccTosiHie OT TOYKH JO IUIOCKOCTH, PACCTOSIHHUE MEXIY MpPsIMBIMU,
paccTosiHue MEXJy IUIOCKOCTSIMHU; YMEHHE HCIONb30BaTh MPHU PEIICHUHU
3aja4 U3y4yeHHbIE (DAKThl U TEOPEMBbI MJIAHUMETPUU; YMEHHE OLECHUBATh
pasMepbl OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTh MaTEMaTUYECKHE
MOJIETIM C TIOMOIIbI0 TEOMETPUYECKHX MOHATUH M BEIWYHH, pPElIaTh

CBA3aHHBIC C HUMU MPAKTHUYCCKUC 3a1a4N

10

YMeHue onepupoBaTh MOHATHUSAMH: IUIOIAAbL (QUrYpbl, 00BEM (QUTYpHI,
MHOTOTPaHHHK, MPAaBHJIBHBIH MHOTOTPAHHUK, CEYCHHWE MHOTOTPAHHUKA,
Ky0, mapajuienenuries, NpuU3Ma, NHpaMuaa, (Urypa W TOBEPXHOCTD
BpallleHHs, IWIMHAP, KOHYC, mmap, cdepa, Iomams cdepsl, IUIOMAIb
NOBEPXHOCTH THpaMHIbI, MPHU3MBI, KOHyca, HWIMHApA, 00BEM KyOa,
IPSMOYTOJBHOTO TapauleNenuneaa, MHPAMUABL, TPU3MBI, LMINHIPA,
KOHYycCa, IIapa, pa3BEpTKa MOBEPXHOCTH, CEYEHMs KOHYca M LMJIMHPA,

mapaii€JIbHbIE OCH HWJIW OCHOBAHWIO, CCUYCHHUEC IIIapa, IIJIOCKOCTb,




11

12

13

Kacaromascsi cdepbl, LWIMHApPA, KOHyCa; yMEHHE CTPOUTh CEUYCHHE
MHOTOTpaHHHMKa, U300pa’kKaTh MHOTOTPAHHUKH, (UTYPHl U MOBEPXHOCTH
BpalllEHUs, UX CEUYEHHUs, B TOM YHCIIE C MIOMOILBIO JIEKTPOHHBIX CPEACTB;
yYMEHHUE MPUMEHSATh CBOMCTBA I€OMETPUYECKHUX (UTYpP, CaMOCTOSITEIbHO
(hopMynHupoBaTh ONpeeNIeHUs] U3y4aeMbIX (UTYp, BbIIBUraTh TMIIOTE3bI O
CBOMCTBaX M MpHU3HAKaX TIeOMETpHUecKuX (uryp, oOOCHOBBIBATH WIIH
OlpoBepraTb MX; YMEHHE MPOBOIUTH KiaccU(PUKALUIO QUryp IO
pa3IMYHBIM TpPHU3HAKaM, BBINOJHATH HEOOXOJUMBIE JIOTIOJHUTEIbHBIC

MOCTPOEHUS

YMeHue onepupoBaTh TOHSATHSIMH: JIBIDKEHHE B  IPOCTPAHCTBE,
HapajuleNbHBIA MEPEeHOC, CUMMETPHsI Ha IUIOCKOCTH W B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHWe TOM00Us, TONO0HBIE QUTYPHI; YMEHUE
pacro3HaBaTh paBHbIC W IMOJOOHBIE (UTYpHI, B TOM YHCIE B NPHPOE,
HCKYCCTBE, apXUTEKTYpE; HCIOJIb30BaTh T€OMETPHUUECKUE OTHOILCHHS TIPU
pelIeHnH 3ajjay; HaXOJIUThb TE€OMETPUYECKHE BEeIWYHMHBI ([UIMHA, YTol,
IUIOIIAJ(b, O0BEM) MPHU PEUICHUM 3a/1a4 U3 APYTUX YUEOHBIX MPEAMETOB U
U3 peaJbHON JKM3HHW, YMEHHE BBIUYUCIATH TCOMETPHYECKHE BEIUYMHBI
(nvHa, yrom, miomagb, O0BEM, IUIOUIAIb MOBEPXHOCTH), HCIOIB3YS
u3ydeHHbIe (OPMYJIBI M METOABI, B TOM YHCIE: IUIOLIA[h HOBEPXHOCTU
nMpaMyzbl, TPU3MBbI, KOHYCa, IWIMHApA, IUomaas cepsl; 00bEM Kyoa,
IPSIMOYTOJIBHOTO ~ MapajuleNienuieaa, MUPaMHIbI, [PU3MbI, LWIUHIPA,

KOHYCa, l1apa; YMEHHE HaXOIUTh OTHOIICHHE 00BEMOB MOI00OHBIX UTYP

YMmenue OIICPHUPOBATH INOHATHUAMU: NPAMOYTOJIbHAA CUCTCMa KOOPAWHAT,
BCKTOpP, KOOPAHWHATBI TOYKH, KOOpPAWHATBI BCKTOpAd, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpa Ha 4YHCJIO, Pa3JI0KCHUC BCKTOpa II0 6a314cy,
CKaJIIpHOC IIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBCACHHUC, YIOJI MCKAY
BCKTOpaMu; YMCHUC HUCIIOJb30BATb BCKTOpHBIfI n KOOpI[HHElTHBIfI METOJ

JJId pEeIICHU TCOMCTPHUICCKUX 3a4ad 1 3aJiad JPYTUX y‘lC6HHX npeaAMETOB

YMeHne BeIOMpAaTh MOAXOMAIINNA METOJT IJIsl pEHICHUS 3a7a4H; TOHUMaHNe
3HAYUMOCTH MATEMATHKH B H3yYEHUU TNPUPOTHBIX M OOIIECTBEHHBIX
MPOIECCOB M SIBJICHUM; YMEHHE paclio3HaBaTh IPOSIBICHUE 3aKOHOB
MAaTeMaTUKH B UCKYCCTBE, YMEHHE MPHUBOAUTH MPUMEPHl MAaTEMATUYECKUX

OTKPBITUH POCCUHCKON U MUPOBOM MaTEMAaTUYECKON HAYKH



INEPEYEHD 2JIEMEHTOB COAEPXAHUS, IIPOBEPAEMBbBIX HA EI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BBIYUCICHUS
1.1 Hatypanbhslie u nenbie yncina. [Ipu3Haku AeTUMOCTH HENbIX YHACEI
12 Panmonanbupie  yncna. OOBIKHOBEHHBIE U JIECATHYHBIE JPOOH, MPOICHTHI,
' OeCcKOHEUHBIE TIEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HAaTypalbHOUW cTerneHH. J[eHCTBHUS ¢ apupMeTHIeCKUMHU
' KOPHSIMHU HaTypaJlbHOW CTENEHU
14 Crenens ¢ nenpiM nokasarenaeM. CTENEHb ¢ pallMOHAJIBHBIM NoKa3aTeneM. CBoMCTBa
' CTETEeHU
15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm uucna. /lecatuunbie 1 HaTypanbHBIC JTOTapU(OMBI
JeiicTBuTenpHble uucia. ApU(PMETHYECKHE OIlepaluud C  JeHCTBUTEIbHBIMU
1.7 yrciaamu. [IpuOnmkéHHble BEIUUCIEHMS, PaBUJIa OKPYTJICHHS, IPUKUIKA M OLIEHKa
pe3yJibTaTa BBIYMCIECHUN
1.8 [IpeoOpa3oBaHue BbIpaXEHHM
1.9 KommnekcHplie yncna
2 VYpaBHEHMs U HEpaBEHCTBA
2.1 Lemnblie u 1poOHO-paIOHANIbHBIE YPAaBHEHUS
2.2 HppaunoHanbHble ypaBHEHUS
2.3 TpuroHomeTpuveckrue ypaBHEHUS
2.4 [Toka3zarenbHble U JorapuMUIecKre ypaBHEHUS
2.5 Llenbie u 1pOOHO-paAIIOHANIbHBIE HEPABEHCTBA
2.6 HppatmonansHble HEpaBEeHCTBA
2.7 [TokazaTenbHbIC U TOTapUPMUIECKIE HEPABCHCTBA
2.8 Tpuronomerpuieckue HepaBeHCTBA
2.9 CucTteMbl ¥ COBOKYITHOCTH YpaBHEHUH U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpamMu
2.11 Marpuiia cucTeMbl JTMHEHHBIX ypaBHEHUH. OnpeaeTuTeh MaTPUILIBI
3 OyHKIUH U TpaPUKH



Oyukuus, cnocoObl 3amanHus ¢yHkuuu. ['padux ¢ynkmuu. B3ammuo oOpaTHbIE

3 ¢ynkunu. YétHble 1 HeuéTHble pyHKuMU. [leprnoguueckue GpyHKIUM
OOnactp ompeneneHuss ¥ MHOXECTBO 3HadeHWH ¢yHkumu. Hymm ¢yHkmmm.
32 [TpomMexxyTku  3HAKONMOCTOSIHCTBA.  IIpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MakcuMymbl U MUHUMYMBI (yHKIuH. HanbGonbliee ¥ HauMeHbIlee 3HAUYEHUE
(GYHKINY HAa TPOMEKYTKE
33 Crenennas ¢GyHKOHMS C HaTypajdbHBIM M II€JIBIM TOKa3aTeneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHs N-0i cTeneHn
34 TpuronomeTrpuyeckue QyHKIMH, UX CBOWCTBA U rpaduKu
3.5 [oka3zaTtenbHast u orapudmudeckas GyHKIHH, X CBOWCTBA U TPapUKH
36 Touku paspeiBa. AcumnToTel rpagukoB ¢yHknmid. CBoiicTBa  (yHKIHH,
' HETIPEPHIBHBIX HAa OTPE3Ke
3.7 ITocnemoBaTeIbHOCTH, CIIOCOOBI 3a0aHU OCIEN0BATEILHOCTEMH
3.8 Apudmernueckas 1 reomeTpudeckas mporpeccuu. @opmyia CI0XXHbBIX MPOLIEHTOB
4 Hauana matemaTndeckoro aHaiansa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIEC 2IeMEHTAPHBIX (YHKIIMN
[IpuMeHeHHe MPOU3BOAHOM K HCCIEAOBAaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 3KcTpeMyMbl. HaxoskaeHne HanOoJbIIero 1 HAaMMEHBUIETO 3HAYEeHUs (QYHKIUH Ha
OTpe3Ke
4.3 [TepBooOpasnas. MHTETpan
) MHosxecTBa U JIOTHKA
5.1 MHoXxecTBO, onepanuu HajJ MHOKecTBamu. Jluarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTS B cTaTHCTHKA
6.1 OmnucarenpHasi CTATHCTHKA
6.2 BepostHocTh
6.3 Komb6unaropuka
7 [Ceomerpust
7.1 @urypsl Ha IJIOCKOCTU
7.2 [TpsiMble 1 TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOTOrpaHHUKH
7.4 Tena v MOBEpXHOCTH BpaILICHUS
7.5 Koopaunats! u BeKTOpbI



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

* Maremaruka. Anredpa v Hayaia MaTeMaTH4ecKkoro aHanusa; 10 kiacc.
yriryonenHoe ooydenue Mepaisik A.I'., Homuposckuii JI.A., [TonskoB B.M.; mon
penakiueit [Togonsckoro B.E. O6111ecTBO ¢ orpaHUYe€HHON OTBETCTBEHHOCTHIO
N3narensckuii nentp «BEHTAHA-I'PA®y; AkiinonepHoe 001IecTBO
«M3narenscTBO «IIpocBemeHne

* MartemaTuka. AnreOpa 1 Hadajia MaTeMaTHYecKoro ananusa; 11 kmacc.
yriryonenHoe ooydenue Mepainsik A.I'., Homuposckuii JI.A., [TonskoB B.M.; nox
penakmueit [Togonbckoro B.E. O61iecTBO ¢ orpaHUuYeHHON OTBETCTBEHHOCTHIO
Nznarensckuii nentp « BEHTAHA-I'PA®y; AkiinonepHoe 00111ecTBO

«3parenscTBO «IIpocBenieHuey

METOANYECKUE MATEPHUAJIbBI IS YAUTEJIA
1. Anrebpa u Hayana MaTeMaTHYECKOIo aHayIn3a. JlunakTuueckue MaTepuasbl.

[[Tabynun M.U., TkaueBa M.B. u npyrue.

HNP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. bubauoreka I{OK https://m.edsoo.ru/

2. https://uchitelya.com/matematika/

3. https://urok.1sept.ru/



4. https://resh.edu.ru/

5. https://4ege.ru/gia-matematika/






