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HOACHUTEJIBbHAS 3AIIUCKA

VY4eOHblil Kypc «Anrebpa W Hayajga MaTEeMaTHUYECKOTO aHAIM3a» SIBIISETCS
OJHUM W3 HamOojiee 3HAYMMBIX B MporpaMMe CpeaHero oOiiero oOpa3oBaHMS,
MOCKOJIbKY, C OJTHOM CTOPOHBI, OH 00eCreYnBaeT MHCTPYMEHTAIbHYIO 0asy uis
M3Y4YEHHS BCEX €CTECTBEHHO-HAy4HBIX KYpPCOB, a C JPYTOil CTOPOHBI, (popmHpyeT
JIOTUYECKOE U a0CTPAaKTHOE MBILIUICHHE 00YUYaloIIMXCsl Ha YPOBHE, HEOOXOIMMOM
JUIs1 OCBOEHUS MH(OPMATHKHU, OOIIECTBO3HAHUS, UCTOPUHU, CIOBECHOCTH U JPYTHX
TUCIUIUTMH. B pamkax maHHOTO y4eOHOro Kypca oOydYarommecs OBJIaIeBalOT
YHUBEPCATBHBIM SI3BIKOM COBPEMEHHOW HAyKH, KOTopas (OpMyJIUPYET CBOU
JTOCTHKECHHS B MaTeMaTHIeckor hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTEMaTUYeCKOTO aHalii3a 3aKiaJlbIBacT
OCHOBY IS YCHEIIHOTO OBJIAJICHUs] 3aKOHAaMU (U3UKH, XUMHUH, OWOJIOTHH,
MOHUMAHMS OCHOBHBIX TEHACHLMN Pa3BUTHS SKOHOMHUKHU U OOILECTBEHHON YKU3HH,
MO3BOJISIET OPHEHTUPOBATHCSI B COBPEMEHHBIX IMQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJOTHSIX, YBEPEHHO HCTONB30BaTh WX I JalbHEHIIEro oOpa3oBaHus W B
MOBCEJHEBHOM X M3HU. B TO ke BpeMs oBiajeHUuE aOCTPAKTHBIMU U JIOTUYECKH
CTPOTMUMM KOHCTPYKUHMSMHU ainreOpbl U MaTeMaTUYECKOrO aHajiiu3a pa3BUBAET
YMEHHE HaxOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTH, JOKa3bIBaTb
YTBEPKIEHUSI C TOMOIIBIO MHIAYKIMU U PACCy’KJaTh NEAyKTUBHO, HCIIOIb30BATh
00001ICHNE W KOHKPETH3AllMI0, a0CTparMpoBaHUE W aHAJIOTHIO, (OPMHUPYET
KpEaTUBHOE U KPUTHUYECKOE MBILIIEHUE.

B xone usyuenus yueOHOro kypca «Aisrebpa M Hayajla MaTeMaTH4E€CKOIO
aHaJIM3a» OoO0ydJaronrecsl MOTy4yaloT HOBBIA ONBIT pEUIeHUs MPUKIAAHBIX 3ajad,
CaMOCTOATEIBHOIO MOCTPOEHUSI MATEMATUYECKUX MOJEIIEW PEANbHBIX CHUTYalHM,
WHTEPIPETAlIMM  TIOJYYCHHBIX  pPEIICHWH, 3HAKOMATCS C  MpUMEpaMu
MaTeMaTHYECKHX 3aKOHOMEPHOCTEH B TMpHpOAE, HAaykKe M HCKYCCTBE, C
BBIAIOIIMMHUCSA MaTEMAaTUUECKUMU OTKPBITUSIMU U UX aBTOPAMH.

VY4eOHbIil Kypc oOnazaeT 3HAYMTENbHBIM BOCHHUTATEIbHBIM IMOTEHIIHAIOM,
KOTOpBIM peanu3yeTcsi Kak uepe3 Yy4eOHbI Marepuai, CIOCOOCTBYIOIINI
bopMHUPOBaHHUIO HAYYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 crhenuduxy ydeOHOI
JCSATENbHOCTH, TpeOyIomeld MPOJOJDKUTENIBHON  KOHICHTPAIlMd  BHHUMAHUSA,
CaMOCTOSITEIBHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a IIOJyYECHHBbII
pe3yJbTar.

B ocnoBe metomuku oOydeHusi anreOpe M HayajlaM MAaTeMaTH4eCKOro
aHaJIM3a JKUT JeSITeTbHOCTHBIN MPUHITUI 00yUYEHUSI.

B crpykrype yueOHOTO Kypca «Anredpa M Hadajga MaTeMaTHYECKOrO
aHaJIM3a» BBIAEIEHBI CICAYIOIIME COJAEPKATEIbHO-METOANYECKe TuHuM: «Hucna
U BblUHCIeHUsD», « DyHKUMU U rpadukm», « YpaBHEHUsI U HEpaBeHCTBay, «Hauana
MaTeMaTHYeCcKoro aHaimza», «MHoxkecTBa U Jioruka». Bce OCHOBHBIE



COJIePKATEIPHO-METOIMUECKIE JTUHUM HW3YYarOTCS Ha TPOTSKEHUH IBYX JIET
0o0yueHHs] Ha YPOBHE CpeaHero oOIero oOpa3oBaHUs, €CTECTBEHHO JOTIOJIHSIS
ApYyT Apyra U MOCTENEHHO HACHINASCh HOBBIMM TeMaMU M pasaenamu. JlaHHBIA
y4eOHBI KypC SIBIISIETCSI HMHTETPATHBHBIM, IOCKOIBKY OOBEAMHSET B cebde
COJIEpKAHNE HECKOJIbKMX MAaTEeMAaTUYECKUX JUCIUILIAH, TaKhX Kak anreopa,
TPUTOHOMETPHS, MAaTEeMAaTUYCCKUN aHAIN3, TEOPUST MHOXKECTB, MAaTeMAaTHUECKas
jgoruka u apyrue. [lo Mepe Toro kak oOydJaromuecs OBIaAEeBalOT BcE Ooree
MIMPOKAM MATEeMAaTUIECKUM ariapaToM, Y HUX TOCIeI0BaTeNIbHO (popMHupyeTcs u
COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYECKYI0 MOJENb peaJbHON
CUTYaIlH, PUMEHSTh 3HAHUS, IMOJyYEHHBIC TIPH U3yYEeHUH Y4eOHOTO Kypca, JUis
pEIIeHUs CaMOCTOSITENIbHO CPOPMYITUPOBAHHONW MaTeMaTUUYECKOM 3a/lauu, a 3aTeM
MHTEPNPETUPOBATH CBOM OTBET.

ConepxaTenbHO-MEeTOAUYECKas JTUHUS «YWCIa W BBIYUCICHUS 3aBepIiacT
dbopMupoBaHKe HABBIKOB MCIOJIB30BAHUS JACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4yaTo Ha ypOBHE OCHOBHOTO 0011ero oopa3oBanus. Ha ypoBHe cpenHero oouiero
oOpa3zoBaHusi 0co00€ BHUMaHue yaensieTcs (QOPMUPOBAHUIO  HABBIKOB
palMOHATBHBIX BBIYUCICHUM, BKIIOYAIONMX B CE€0s MCIOIB30BAHHE Pa3IMYHBIX
dbopM 3ammcH 4YMCIa, YMEHUE JeNaTh MPUKHUIKY, BBIOIHATH MPHOIMIKEHHBIC
BBIUMCIICHUS, OLIEHUBATh YMCIIOBBIE BBIpAKEHUS, paboTaTh ¢ MaTeMaTHYECKHUMU
KOHCTaHTaMH. 3HAKOMBIE OOYYarOIIMMCSI MHOXECTBA HATypaJIbHBIX, IEJbIX,
pallMOHATFHBIX M JCUCTBUTEIBHBIX  YUCENl  JOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCEl. B KaXIOM U3 3TUX MHOXKECTB PacCMaTPUBAIOTCS
CBOICTBEHHBIE €My crendduyeckue 3amadd W Olepaluu: JeIeHHe Haleno,
OTIEpUPOBAHNE OCTATKAMHW Ha MHOXKECTBE IIENIbIX YHCEN, OCOOBIe CBOMCTBA
palMOHATBFHBIX M UPPALMOHATBHBIX YHCEN, apu(METUIECKIE ONEpaIim, a TaKkKe
U3BJICUEHUE KOPHS HATYpabHOW CTENEHU HAa MHOXECTBE KOMIUICKCHBIX YHCEIL
bnarogapst mocienoBaTeNbHOMY pPaCHIMPEHUIO KpPyra HCIOJIb3YEeMbIX 4YHCEN U
3HaKOMCTBY C BO3MOXXHOCTSIMH HX NPUMEHEHUS JUIs PEIICHUS Pa3IUYHbIX 3a]1ad
dbopmupyeTcs MpeNCTaBICHHE O SIWHCTBE MAaTEeMAaTUKU KaK HAyKd M €€ pPOoJiu B
MOCTPOEHUHM MOJIENe peaJbHOro MHpa, IIUPOKO HCHOIB3YIOTCs 0000IIeHne u
KOHKPETU3allUA.

Jluaust «YpaBHEHUST M HEPABEHCTBA» PEATU3YETCS Ha TPOTSDKEHUH BCEro
oOydeHHs] Ha YpOBHE CpEIHEro oO0Iero oOpa3oBaHMs, MOCKOIBKY B KaKIIOM
pasznene [lporpamMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3a1ad. B
pesynapTate OOydarouiyecs OBJAJAEBAIOT PA3JIMYHBIMU  METOJAMH  PEIICHUs
paIllMOHABHBIX, HWPPAIMOHATBHBIX, TOKA3aTEIbHBIX, JIOTAPUPMUUECKUX U
TPUTOHOMETPUUYECKUX YPaBHEHWI, HEPAaBEHCTB U CUCTEM, a TakXKe 3ajad,
coJepKamux MapaMeTpbl. [lomydeHHbIE YMEHHsSI IMUPOKO HCIIOJIB3YIOTCS IPH
WCCIIeIOBAaHNHN (PYHKIIUH C TOMOIIBIO MPOU3BOJAHOM, MPHU PEIICHUHN MPUKIATHBIX



3a/1a4 ¥ 3a7a4 Ha HAXOXKJEHUE HAMOOJbIIMX U HAUMEHBIIMX 3HAYEHUN (PYHKIUU.
JlanHasi coep KaTesbHas JIMHUS BKJIIOYAET B ce0s Takke (POPMUPOBAHUE YMEHUI
BBIIOJIHATE  pacu€Tel 1o  ¢opMmyjaM, MpeoOpa3oBaHUs  PALUOHAIBHBIX,
UPPALMOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHHM, a Takke BBIPaKCHUH,
COJIepKalMX CTerneHu u Jyorapudmel. braromaps uzyueHHio aiareOpanyeckoro
Marepuaia  MPOUCXOIUT  JajibHEHINee  pa3BUTHE  AITOPUTMHYECKOTO U
a0CTPaKTHOTO MBIIUIEHUSI 00y4aromuxcs, GOPMUPYIOTCS HABBIKH J1€TyKTUBHBIX
paccyxneHuid, pabOTBl C  CHMBOJBHBIMU  (OpMaMu,  NPEICTABICHUA
3aKOHOMEPHOCTENl M 3aBHCHUMOCTEl B BHJIE PaBEHCTB U HEpPaBEHCTB. AureOpa
npeainaraetT 3(PQPEeKTUBHbIE HHCTPYMEHTBI JJi PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJla4, HATJISHO JIEMOHCTPUPYET CBOU BO3MOXKHOCTU Kak
A3bIKA HAYKHU.

ConepxkartenbHo-MeTouueckast JHHUS «DyHKmu u  rpaduku» TECHO
neperieTaeTesl ¢ APYrUMH JIMHUSAMU y4eOHOro Kypca, MOCKOJIIBKY B KaKOM-TO
CMBICTIE 3aJ1a€T NOCIEA0BATENbHOCTh U3YUEHHS MaTepuana. M3yuenue creneHHowu,
MOKa3aTeIbHOM, JIOTapU (PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIHH, UX CBOMCTB
U rpadyKOB, UCTIOIB30BaHUE (BYHKIMU JJIsl PEIICHUS 3a7ad U3 JPYTHX YIeOHBIX
MPEIMETOB M PEATbHOM JKM3HU TECHO CBS3aHO KaK ¢ MATEMATHYECKUM aHAIU30M,
TaK U C pEUICHHEM ypaBHEHHMH M HepaBeHCTB. llpum 3TOM Oonblioe BHMMaHUE
yaenseTcss GOpMUPOBAHUIO YMEHHUS BbIpakaTh (POpMyJIaMU 3aBUCUMOCTU MEXKY
pPa3IMYHBIMU BEJIMYMHAMHU, MCCIEAOBAaTh MONYYEHHBIE (PYHKIHMH, CTPOUTHh HX
rpadukd. Matepuai 3Tol coep)KaTeIbHON JIMHUM HAIeICH Ha Pa3BUTHE YMCHHIM
M HaBBIKOB, IMO3BOJISIIONIMX BBIPAXATh 3aBUCHUMOCTH MEXK]Y BEIMYMHAMHU B
pasnuuHoi dopme: aHATUTUYECKOM, Trpadudeckoi U ciioBecHOM. Ero m3yueHue
CIOCOOCTBYET Ppa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
000011IEHUIO U KOHKPETU3allM1, UCTIOIH30BAaHUIO AaHAJIOTUH.

ConepxatenbHas jauHus «Hauyana mareMaTHyecKoro aHalin3a» IO3BOJSET
CYIIIECTBEHHO PACIIMPUTH KPYT KaK MaTeMAaTHYECKUX, TaK U MPUKIAJTHBIX 3ajad,
JOCTYIHBIX OOyYaloIMMCA, TaK KaK y HUX MOSBISIETCS BO3MOKHOCTH CTPOHUTH
rpauKd  CIOXKHBIX (DYHKIMA, ONpeAeNarTb WX HauOOJbIIME M HAUMEHBIIUE
3HAYEHUS, BBIYUCIATH IUIOW@AAM (UTYp U OOBEMBI Tel, HaXOAUTh CKOPOCTH U
yCKOpeHus rmpoueccoB. JlaHHas cojaep)kaTeiabHasi JIMHUAA OTKPHIBAET HOBBIC
BO3MOXKHOCTH IIOCTPOEHUsI MAaTEMATHYECKUX MOJEIIEN pPEANbHbIX CHUTYalUM,
MO3BOJISIET HAXOAUTh HAWIydlllee pEIICHHE B TPUKIAAHBIX, B TOM YHCTE
COLIMAJIbHO-?KOHOMUYECKHUX, 33J]a4ax. 3HAKOMCTBO C OCHOBaMH MAaTEMAaTH4YECKOI0
aHaJM3a CHOCOOCTBYET pAa3BUTHIO aOCTPAKTHOTO, (OPMaTbHO-JOTUUECKOIO U
KPEaTUBHOTO MbIUUIEHUS, (OPMUPOBAHUIO YMEHHMHM pacro3HaBaTh IPOSIBICHUS
3aKOHOB MaTEeMAaTHKH B HayKe, TEXHHMKE W UCKyccTBe. OOyudaromuecs: y3HalT O



BBIJIAIOIIMXCSl pe3yJibTaTaX, MOJIYYEHHBIX B XOJ€ Pa3BUTUSI MAaTEMAaTUKH Kak
HayKH, U 00 UX aBTOpax.

ConepkatenbHO-MeTOIMYecKast TUHUS « MHOKECTBA U JIOTHKa» BKIIIOYACT B
ce0si DJIIEMEHThl TEOPUM MHOXKECTB W MATEMaTHYECKOM JIOTMKU. TeopeTuko-
MHOKECTBEHHBIE TIPEJICTABIICHHUS TPOHU3BIBAIOT BECh KYyPC IKOJIBHOM MaTeMaTHUKH
U TpeiaraloT HamOoJiee YHUBEPCAIBHBIN SI3bIK, OOBEAMHSIONINI BCE pas3eibl
MaTeMaTUKd M €€ TPUIOKEHUH, OHU CBS3bIBAIOT pa3Hble MaTEeMaTHYECKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe uenoe. [losTomy BaxHO JaTh
BO3MOXKHOCTh OOy4YaromiemMycsi TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIA SI3BIK
COBPEMEHHOM MaTEMAaTHKH U HCTOIL30BaTh €ro JJIsl BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEeMaTHKH KaKk HayKd CleayeT NpHu3HATh
CBOMCTBEHHYIO €M CTpOrocTh OOOCHOBAaHMM U CJIEIOBAHHUE OIpPECIEHHBIM
npaBujiaM  MOCTPOCHHUS  JIOKA3aTENIbCTB.  3HAKOMCTBO  C  DJIEMEHTAMHU
MaTeMaTUYeCKOW JIOTUKM CHOCOOCTBYET Pa3BUTHUIO JIOTHYECKOTO MBIILUICHUS
00y4Jarommxcsi, M03BOJISIET UM CTPOUTH CBOM PACCY’KJIEHUSI HA OCHOBE JIOTHYECKUX
npaBuii, GOPMUPYET HABBIKK KPUTHUECKOTO MBIIIJICHUSI.

B ydeGHOM Kypce «Anrebpa ¥ Hadaga MaTeMaTUYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO MOJICITUPOBAHMS, KOTOPBIC MPHU3BAHBI
crocoOCTBOBaTh (OPMHUPOBAHMIO HABBIKOB TOCTPOCHHUS MOJIENEH pealbHbIX
CUTyaIlii, MCCIEAOBAHHUS H3TUX MOJENIEH C TMOMOIIBI0 ammapara ajreopbl u
MaTeMaTUYECKOr0 aHalih3a, MHTEPIIPETAIlUM TOJYYEHHBIX pe3yJIbTaToB. Takue
3a/TaHMS BIUICTCHBI B KOKIBIN U3 Pa3/IeoB MPOTPaMMBI, ITOCKOJIBKY BECh MaTEpHal
y4eOHOIro Kypca HIMPOKO HCIONB3yeTCs JJIsl pellieHus NpUuKIagHbix 3anay. [lpu
pELIEHUN  pEabHBIX  MNPAKTUYECKUX  3a7ady  OOydYaroluecs  pa3BUBAIOT
HaOMIOATeIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIb30BaTh  AHAJOTHI0, 0000maTh W KOHKPETH3UPOBATh  MPOOJIEMY.
JlesatenbHOCTh 1O (OPMHPOBAHUIO HABBIKOB PEIICHUS MPUKIAIHBIX —3aaa4
OpraHu3yeTcs B POLIECCE U3YUCHHS BCEX TEM YUEOHOT0 Kypca «Anredpa 1 Havana
MaTeMaTUYECKOTO aHaIu3a.

Ha wusydenne yueOHOro kypca «Anrebpa M Hayajia MaTeMaTHYECKOTO
aHanu3a» otBomautTcs 272 vaca: B 10 kmacce — 136 gacoB (4 yaca B Henelnmo), B 11
kimacce — 136 yacoB (4 gaca B HEJENIIO).



COIEPKAHUE OBYYEHUA
10 KVIACC

Yuciia v BbIYUCTCHUS

Pammonansupie uncna. OOBIKHOBEHHBIE W JIECATHYHBIC NPOOH, MPOIICHTHI,
OeckoHeuHble mepuogudeckue apodu. I[lpumenenue apoOeil M MPOUEHTOB IS
peIICHUS MPUKIAIHBIX 3a4a4 U3 PA3IUYHBIX OTPACIIEH 3HAHUM U PEaTbHON KU3HH.

JlelicTBUTENbHBIE 4YHcCNa. PalMOHallbHbIE W UPPALMOHAIBHBIE YHUCHA.
ApudmeTnueckue  omeparuu ¢ ACHUCTBUTCIBHBIMA  4YHClamMd.  MoyIb
JEUCTBUTEIHLHOTO YHUCIIa U €ro cBoMcTBA. [IpuOnmkEéHHbIC BHIYMCICHUS, TPaBUiia
OKPYTJIEHUS, IPUKUIKA U OLICHKA Pe3yJIbTaTa BHIMUCICHUN.

Crenenr ¢ neiasIM  1okasateneM. bunom Hrerorona. Mcnosn3oBaHue
noaxoAsue (opMbl 3aMCH JCHCTBUTEIBHBIX YMCEN JJISl PEIICHUS MPAKTUUYECKUX
3a7a4 U MPEeJICTABJICHUS JaHHbIX.

ApupmMeTnieckuili KOpeHb HaTypaTbHOM CTENIEHH U €r0 CBOMCTBA.

CreneHb C panMOHAIBHBIM II0OKA3aTENEM W €€ CBOMCTBA, CTENEHb C
IEVUCTBUTEIILHBIM ITOKA3aTEIICM.

Jlorapum umcna. CpoiictBa norapudma. JlecaTuuHble W HaTypalbHBIC
JorapuMsl.

CHHyC, KOCHMHYC, TaHI'€HC, KOTAaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC,
APKKOCHHYC U apKTaHT'€HC YMCIOBOIO apryMEHTA.

YpaBHeHNsI 1 HEPABEHCTBA

ToxnecTBa M TOXICCTBEHHBIE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHEHUsA. PaBHOCWUJIBHBIE YpaBHEHHUS M YpaBHEHUS-CIEACTBUS. HepaBeHCTBO,
pelIeHNE HEPABEHCTBA.

OCHOBHBIE METOJIbI PEIICHUS MEJIBIX U JPOOHO-PAlMOHATBHBIX YPAaBHCHUN U
HEPAaBEHCTB. MHOrowieHbl OT OJHOW IEepeMEeHHOW. JlelleHne MHOrodsieHa Ha
MHOTOWIEH C ocTaTkoM. Teopema be3dy. MHOrouieHsl ¢  LeIbIMA
kod¢durmentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCITOBBIX BBIPAKEHUI, COICPIKAIIUX CTETICHU U KOPHHU.

NppaunoHanbHbie ypaBHEHMUSI. OcHOBHBIE METOBI peleHus
HMppalvoOHAIbHBIX YPABHEHUH.

[TokazarenbHble ypaBHEHUs. OCHOBHBIE METOABI PEIICHHS MOKa3aTEIbHBIX
YpaBHEHUM.

[IpeoOpa3oBaHue BhIpaXKEHUM, COJIEPIKAIIMX JIOTApUPMBI.

Jlorapudmudaeckue ypaBHEHUHL. OcHoBHBIE METO/TBI pelIeHus
Jorapu(GMUYECKHX YPaBHCHHM.
OcHOBHBIC TPUTOHOMETPHICCKUE (hopMyITHL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BbIPAXKCHUH. PellieHne TPUroHOMETPUYECKUX YPABHEHUH.



Pemenne cucrem NHUHEHWHBIX ypaBHEHUH. Marpuila CUCTEMBI JIMHEHHBIX
ypaBHeHM. OmnpeaenuTens MaTpuilbl 2X2, €ro TeOMETPUYECKUU CMBICT U
CBOMCTBA, BBIUMCJICHUE €0 3HAYCHMS, IPUMEHEHUE ONPEACIUTENS Ul PEIICHUS
CHUCTEMBl JIMHEWHBIX YpaBHEHUM. PelleHne npUKIagHbIX 3a4ad € I[OMOIIBIO
CHUCTEMBl JIMHEMHBIX ypaBHeHUM. lccnenoBaHue NOCTPOCHHOM MOJENU C
TTOMOIIBIO MATPUIL U ONIPEICITUTENICH.

[TocTpoeHne MaTemMaTHYECKHUX MOJCIEH PEAbHOM CHUTyallid C IMOMOIIBIO
YPaBHECHU W HEPaBEHCTB. [[prMeHEHWE ypaBHEHUN M HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3a/Jay W 3a/ad U3 pa3IuyHbIX OoOnacTel HaykKu M peabHOU
KU3HU.

DYyHKIUH U rPpapUuKu

Oyukmms, cnocoObl 3amaHus (yHKIUU. B3ammHO 0OpaTHBIE (QYHKIMH.
Komnosummst ¢ynkumii. I'paduk  PyHkumu. OnemeHTapHble NpeoOpa3zoBaHUs
rpauKoB (yHKIIHHA.

Ob6nacTh omnpejaeneHuss 1 MHOXKECTBO 3HaueHUH ¢QyHkumu. Hymu QyHkimu.
[TpomexxyTku 3HaKOMOCTOSHCTBA. YETHBIE M HeuéTHble pyHKumu. [leproanyeckue
bynakiun. [IpoMexyTkn MOHOTOHHOCTH (PyHKIMH. MaKCUMyMbl M MHHHMYMBI
¢bynkiun. Hanbomnpiniee 1 HauMeHbIIee 3Ha4eHUs QYHKIINHA HA TIPOMEXKYTKE.

Jlunelinas, KkBajpaThyHas W JPOOHO-IMHEWHAs] (PYyHKUUMU. DIEMEHTapHOe
MCCJIEIOBAaHUE U MTOCTPOCHUE UX I'PA(PUKOB.

CrenenHast pyHKIMSI ¢ HaTypaJbHBIM U LENbIM MOKa3ateneM. E€ cBoiicTBa u
rpajux. CpoiicTBa M rpaduk KOpHS N-OM cTenmeHH Kak (QYHKIMH OOpaTHOU
CTEIICHH C HATYPAJIbHBIM MOKAa3aTEIIEM.

ITokazatensHas u Jorapudmudeckas (yHKIUHA, UX CBOMCTBA U TpaduKH.
Hcnonp3oBanue rpaukoB (yHKUIUHN 715 peIICHUS yPaBHEHU.

TpurosomeTpuyeckass OKPYKHOCTb, OIPEACIECHUE TPUTOHOMETPUYECKUX
(byHKIUI 4MCIOBOTO apryMeHTa.

QOYHKIMOHAIBHBIE 3aBUCHUMOCTM B pEATbHBIX MpPOLECCaX U SBJICHUSAX.
I'paduku peabHBIX 3aBUCUMOCTEH.

Hayana maTteMaTH4ecKOro aHaju3sa

[TocnenoBarenpbHOCTH, CIOCOOBI 3aJaHus MOCeAoBaTeNbHOCTEH. Mertoa
MaTEMATUYECKON VHIYKLWU. MOHOTOHHBIE 51 OrPaHUYECHHBIC
MOCJIeI0BAaTENbHOCTH. VICTOpHST BO3HMKHOBEHHSI MATEMAaTHYECKOTO aHajiu3a Kak
aHaM3a 0ECKOHEUYHO MallbIX.

ApudmeTrnueckasl 1 reoMeTpruueckas nporpeccuu. beckoneyno yObiBaronias
reoMeTpuueckas nporpeccusi. Cymma OECKOHEUHO YOBIBaIOIIEH reOMEeTpUUECKON
Iporpeccuu. JINHENHBIN U HKCIIOHEHIUAIBHBIN pocT. Yucno e. @opMmyiia CII0KHBIX
npoueHToB. Mcnonp30BaHWe MpoOrpeccuy Uil PEIIeHUs pealbHBbIX —3aaad
MIPUKIIAHOTO XapaKTepa.



HenpepsiBHble (PyHKIIMM W WX cBolcTBa. To4ykM pa3pbiBa. ACUMIITOTHI
rpadukoB ¢yHkuuii. CBolcTBa (QYHKIMI HENpPEpHIBHBIX Ha OTpe3ke. MeTon
MHTEPBAJIIOB [JIs PEIICHUS HEpPaBEHCTB. lIpumeHeHHe CBOWCTB HEMPEPBIBHBIX
byHKUU 115 penieHus 3a1ay.

[TepBast u BTOpas mpousBoaHbie GyHKIMU. Onpeenenne, reoOMEeTPUUSCKUN 1
(U3UYECKUI CMBICIT TTPOU3BOJHON. Y paBHEHNE KacaTeIbHOM K TpauKy (pyHKITUH.

[IpousBoaHble  2yeMeHTapHbIX  (QyHKIMi.  IIpow3BogHass ~ CyMMBI,
MIPOU3BEICHUS], YACTHOTO W KOMITO3UIMHU (YHKIIUH.

MHoxkecTBa M JIOTHKA

MHOXeCTBO, omepand HaJ, MHOXECTBAMM M HX CBOMCTBA. Jlmarpammsbl
Oiinepa—Benna. I[IpuMeHeHHe TEOPETHKO-MHOXKECTBEHHOIO —amnmapara i
OTNMCAHUsI pPEATbHBIX MPOIECCOB U SBJICHUHN, MPU PEUICHUU 3aJad U3 JPYTrux
Y4EOHBIX MTPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOTO OOBEKTa, CIEACTBHE,
JI0Ka3aTeIbCTBO, PABHOCHIBHBIC YPAaBHEHUS.

11 KNTIACC

Yuciia v BbIYUCTCHUSA

Harypanbnbie u nensie uncna. [l[pyuMeHeHne NMpU3HAKOB JEIMMOCTH LIETBIX
qyuces, HauOonbImii oOmui nenurend (manee — HOJl) m HammeHblee ooOImee
kpatHoe (nanee — HOK), octatkoB 1o MOyJit0, anroputMa EBkinia uist penieHus
3a7a4 B IEJIbIX YHCIIaX.

KommiiekcHpie umncna. AnreOpandeckass W TpUTOHOMETpUYEecKas (OpPMBI
3aMKUCH KOMIUIEKCHOTO 4Yuciia. Apu]MeTHuyecKkue orepanud ¢ KOMIUIEKCHBIMU
yuciaamu. M3o0paxeHne KOMIUIEKCHBIX YHMCET Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myapa. KopHu N-oii cTeneHd u3 KoOMIUIEKCHOro uucia. [IpumeHenuve
KOMIUIEKCHBIX YHCeNT TS perieHUs (PU3NIECKUX B TEOMETPUUCCKUX 3a]1a4.

YpaBHeHMSI U HEPABEHCTBA

CucreMa ¥ COBOKYNHOCTh YpPaBHEHHM WM HEPABEHCTB. PaBHOCWIIBHBIE
CHUCTEMBI I CUCTEMBI-CIIE/ICTBUA. PAaBHOCUIIbHBIE HEPABEHCTBA.

OT6op  KOpHEW  TPUTOHOMETPUUECKHMX  YPAaBHEHHMM C  MOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTHU. PellieHne TpUroHoMEeTPUYECKNX HEPABEHCTB.

OCHOBHBIE METOIBI PEIICHHWS IIOKA3aTeIbHBIX W  JOTapUMHUYSCKUAX
HEPABEHCTB.

OCHOBHBIE METOIbI PELIEHUSI UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHUS CUCTEM M COBOKYMHOCTEW pallMOHAJIbHBIX,
HUppaMOHATBHBIX, TOKA3aTeIBHBIX U JIOTAPU(PMUYESCKIX ypaBHEHUH.

VYpaBHEeHUs, HEPABEHCTBA U CUCTEMBI C TapaMETPaMU.



[IpumMeHeHre  ypaBHEHW, CHCTEM UM  HEPAaBEHCTB K  PEHICHUIO
MaTeMaTHYECKUX 3aJa4 W 3a/Jad M3 pa3IuyHbIX oOJiacTeld HAyKu U peajbHOU
’KU3HU, UHTEPIPETALUS TIOJYyUYEHHBIX pe3yIbTaTOB.

DOyHKUMH U rpaduku

I'paduk xomnoszuimu ¢yHkuuid. ['eomeTpuueckue o0pas3bl ypaBHEHHHA H
HEPABEHCTB HA KOOPJUHATHOMN TTOCKOCTH.

TpuronomeTpuueckue PyHKIUN, UX CBOMCTBA U rpaduKu.

I'padmueckre MeTONBI peIIeHUs ypaBHEHUN M HepaBeHCTB. I'paduyeckue
METO/Ibl pEIICHHUS 3a]1a4 C MapaMeTpamH.

Hcnonw3oBanne rpadukoB GYHKIUNA IS UCCIEAOBAHUS TIPOIECCOB U
3aBHCHUMOCTEH, KOTOpPbIE BO3HUKAIOT MPHU PEIICHUM 3a7ad U3 JAPYTUX YIEOHBIX
MPEIMETOB U PEATBHOM JKU3HH.

Havana maTteMaTu4ecKoro aHajaimu3a

[IpumeHeHre MpoU3BOIHON K MCCIIEIOBaHUIO (DYHKIMIT HA MOHOTOHHOCTH U
sKcTpeMyMbl.  HaxoxneHue  HamOOJbIIETO W HAMMEHBIIETO  3HAUYEHUH
HENnpepbIBHON (DYHKIIMU Ha OTPE3KE.

[IpumeHeHre TPOM3BOAHON [UISI HAXOXKJICHUS HAWIydIIero pEIICHUS B
NPUKIAMHBIX 3ajadax, JJIs OIpeNeleHUs] CKOPOCTH W YCKOPEHHS Ipoliecca,
3aIaHHOT0 (POPMYJION WU TpadUuKOM.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO TMepBooOpasHbiXx. [lepBooOpasHbie
anieMeHTapHbIX PyHKuui. [IpaBuna HaxoxaeHus: epBOOOpa3HBIX.

WNuTterpan. I'eomeTpuyeckumii CMBICII VHTETpaJIa. Brrancienne
onpenenéHHoro naTerpaia o gopmyne Hetotona-Jleibnuna.

[IpuMeHeHne uWHTErpana g HaxOXJEHUs IUIOIIA[el MJIOCKUX (Quryp u
00bEMOB I€OMETPUUYECKUX TEI.

[Ipumepsl pemenuii auddepeHInanbHbIX ypaBHEHUN. MareMaTtuieckoe
MOJEIUPOBAHUE PEATBHBIX TMPOLECCOB C MOMOIIBI  auddepeHanTbHbIX
YPaBHEHUM.



IINTAHUPYEMBIE PE3VJIbTATbI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA YPOBEHbL) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIbTATbBI

1) rpaaaHCKOro0 BOCIUTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKIAHCKON MO3UIIMKM 00yYalOIIETOCs] KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4Wi€Ha  POCCHMCKOro  oOmiecTBa,  MNpPEJACTaBICHHE O
MaTeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBJICHUH,
MpoTieayp TpaKIAHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W ApPYyToe), YMEHHE
B3aUMOJICHCTBOBaTh C COIUAIbHBIMH HWHCTUTYTAMH B COOTBETCTBHUU C HX
(GYHKUMSMU U HA3HAYEHUEM;

2) NaTPHOTHYECKOT0 BOCIIMTAHMS :

c(hOpMUPOBAHHOCTh POCCUUCKON TPaX)JAHCKON HMJICHTUIHOCTU, YBOKECHHS K
MPOIUIOMY M HACTOSILEMY POCCHUHUCKOM MaTEMaTUKH, IIEHHOCTHOE OTHOIICHHUE K
JTOCTHXKECHUSM POCCHUMCKMX MATEMATUKOB U POCCUMCKONW MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE OTUX JIOCTHKEHUM B JAPYTMX HayKax, TEXHOJOTHsX, cdepax
SKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

OCO3HaHHE TYXOBHBIX IIEHHOCTEW POCCHUCKOro Hapoza, chopMUpPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSI, 3TUYECKOTO TMOBEICHUS, CBS3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTWKEHUNM HAyKd M JEATENbHOCThIO YYEHOro, OCO3HAHUE
JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMYUBOTO OYyIIEro;

4) 3¢cTEeTHYeCKOT0 BOCIIMTAHMS:

ACTETUYECKOE OTHOUICHHWE K MHUpPY, BKIIOYasi 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, PELICHUH, PACCyKIACHUM, BOCIPUUMYNBOCTD
K MaTEeMaTHYE€CKUM aCTEKTaM Pa3TuYHbIX BUJIOB UCKYCCTBA;

5) pu3nUecKoro BOCIUTAHUA:

c(hOpMUPOBAHHOCTh yMEHUS TMPUMEHATh MaTeMAaTHYEeCKHUEe 3HaHUS B
MHTEpecax 370pOBOro v 0€30macHoro o0pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBBIO (370pOBOE THMTaHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHH |
OTIIbIXa, peryispHas (pu3nudeckass aKkTUBHOCTH), (M3MIECKOE COBEPIIICHCTBOBAHHE
[P 3aHATUSIX CIIOPTUBHO-03I0POBUTEIBHOM JEATEIBHOCTHIO;

6) TPy10BOT0 BOCIUTAHUSA:

FOTOBHOCTh K TPYydy, OCO3HAaHUE IIEHHOCTH TPYJOJI0OUs, HHTEpeC K
pasnmuyHbiM  cepamM  MPoPECCHOHATBPHOW  JCSATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M ©€ TPUIOKEHUSIMH, YMCHHE COBEpIIATh OCO3HAHHBIM BBHIOOD
Oynmymieid mpodecCuu H pealn30BBIBATH COOCTBEHHBIC JKW3HCHHBIC IUIAHBI,



FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHUYeCKOMy  OOpa3oBaHUIO U
caMOOOpa30BaHUIO HAa TMPOTSHDKEHUM BCEW JKU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MAaTEMAaTUUYECKON HANPaBICHHOCTH;

7) 3K0JIOTMYeCKOro BOCIIMTAHMS

C(hOPMUPOBAHHOCTh  IKOJIOTHUECKOM  KyJbTYpbl, TOHUMAHUE BIUSHUS
COIMATBPHO-IKOHOMHYECKUX TTPOIIECCOB Ha COCTOSIHME MPHUPOTHOW U COIMATIBHOMN
Cpebl, 0CO3HAHUE TIO0ATBHOIO XapaKTepa SKOJOTUUECKHUX MPOOIEeM, OpUEHTALIUS
Ha NpPUMEHEHHE MAaTeMaTHYEeCKUX 3HAHWM JUIs peleHus 3agad B 00JacTu
OKPY>KaloIllle Cpe/bl, IUIAHKPOBAHUE TIIOCTYNKOB U OIEHKH HUX BO3MOXKHBIX
MOCJICICTBUM 7151 OKPY>KAIOIIICH CPEIbI;

8) HEeHHOCTH HAYYHOT'0 MO3HAHUSL:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIECTO COBPEMECHHOMY
YPOBHIO  pa3BUTUS HAYyKA W OONIECTBEHHOM  MPAaKTUKW, TMOHUMAHHE
MaTeMaTHYeCKOW HAayKh Kak cdepbl 4YeIOBEYECKOM AesSTENbHOCTH, JTaloB e&
pPa3BUTHST W 3HAUYUMOCTH ISl Pa3BUTHS [UBUIW3AIMH, OBJAJEHUE S3BIKOM
MaTeMaTUKH W MaTeMaTHUYeCKOW KYJIbTypOd KaK CpEACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIISITH TPOCKTHYIO W HCCIEIOBATEIBCKYIO ACSITCIBHOCTD
WHIMBUTyaJTbHO U B TPYTIIIC.

METAIIPEIMETHBIE PE3YJIBTATDBI

Ilo3naBaTebHBIE YHHBeEPCcAIbHbIE YueOHbIE el CTBUSA

Bba3oBble jornyeckue aeicTBus:

BBISBIISITh U XapaKTEpU30BaTh CYLIECTBEHHBIE MPU3HAKA MAaTEMAaTUYECKUX
OOBEKTOB, TMOHATUHA, OTHOLUEHHM MEXIy HOHATUSIMH, (POPMYIUPOBATH
onpezeNeHus MOHATUM, YCTAHABIMBATh CYIIECTBEHHBIN MPU3HAK KilacCU(UKaLuy,
OCHOBaHU$ JJ1s1 0000ILEHNUS U CPAaBHEHUS, KPUTEPUH NTPOBOIMMOTO aHAIHN3a;

BOCIPHHMMATh,  (OpMyIHpOBaTH W  MPeoOpa3OBHIBATh  CYXKICHHS:
YTBEPAUTENBHBIE U OTPULIATENIbHBIC, €TMHUYHBIC, YACTHBIC W OOIIME, YCIOBHBIC,

BBISIBJISITh MATEMATUUECKUE 3AKOHOMEPHOCTH, B3AUMOCBSI3H U MPOTUBOPEUHS
B (pakTax, JaHHBIX, HAONIOJCHUSX U YTBEPKACHUSX, NpeuiaraTb KpUTEPUH s
BBISIBJICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIA;

JenaTh BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTMKU, JEAYKTUBHBIX H
WHIYKTHBHBIX YMO3aKITIOUSHHH, yMO3aKITIOUeHN N TI0 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITENIHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIE U OT MPOTUBHOIO), BEICTPAUBATh apryMEHTALIMIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBOIBL;

BBIOMpATh CHOCO0 pemieHus y4eOHOM 3agaun (CpaBHHUBATh HECKOJBKO
BAPUAHTOB  pEIIEHUS, BHIOMpATh HauOoJiee MOAXOASIIMA ¢ y4ETOM
CaMOCTOSTENIHHO BBIIETICHHBIX KPUTEPUEB).



Ba3soBble ncciaeaoBaTebCKHeE 1eMCTBUA:

HCIIOJIB30BaTh BOMPOCHI KaK HCCIENOBATENbCKUI WMHCTPYMEHT MO3HAHUA,
dbopMynupoBaTh  BOMPOCHI,  (DUKCUpPYIOIIME  MIPOTUBOpEYHe,  MpoOsemy,
yCTaHABJIMBAaTh MCKOMOE W JaHHOE, (POpMUpOBaTh THUIIOTE3Y, apryMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHUE;

MPOBOJIUTH CAMOCTOSITENILHO CIUIAHMPOBAHHBIN SKCIIEPUMEHT, UCCIICIOBAHUE
110 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTHUYECKOro 00beKTa, SBJICHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00bEKTaMU, SIBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENIbHO (DOPMYJIMPOBAaTh OOOOIIEHUS U BBIBOJBI 1O pe3yjbTaTam
MPOBEACHHOTO  HAOMIOACHHS, HUCCICAOBAaHHS, OICHMBATH  JIOCTOBEPHOCTH
MOJTYYCHHBIX PE3yJIBTaTOB, BHIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIlEcca, a TakKe BBIJIBUTATh
MPEANOIO0KEHUS O €r0 PA3BUTHH B HOBBIX YCIOBUSIX.

Pa6ora ¢ unpopmanmeii:

BBIABIISATH JeUunThl MHGQOpMAIINK, JAaHHBIX, HEOOXOJIUMBIX JUIsl OTBETa Ha
BOIIPOC U JUIs PEIICHUS 3a]1a4u;

BBIOMPAaTh HHPOPMAIIUIO W3 UCTOYHUKOB Pa3INIHBIX THUIIOB, aHAIU3UPOBATH,
CHUCTEMaTHU3UPOBATh M HMHTEPIPETUPOBATh WH(OPMAITUIO pA3TUYHBIX BHUJIOB H
(dhopM npeICTaBIICHHUS;

CTPYKTYpUpPOBaTh MHGOPMAIIMIO, MPEJICTABIATh €€ B PajNIMUHBIX (hopMax,
WJUTIOCTPUPOBATH rpauuecKy;

OIICHUBATH HaJEKHOCTh uHbOpMaIu 1o CaMOCTOSATENIBHO
c(hopMyJTUPOBAaHHBIM KPUTEPHUSM.

KoMMyHnkaTHUBHBIE YHHBepPCaJIbHbIE YUeOHbIe 1eiCTBUS

Oomenue:

BOCTIIPUHUMATH U (POPMYJIUPOBATH CYXKJCHUS B COOTBETCTBUU C YCIOBUSIMU U
1easIMU  OOIIEHHUSI, SICHO, TOYHO, T'PAMOTHO BBIpaXaThb CBOIO TOYKY 3PEHHUS B
YCTHBIX U MHCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOJy PEILICHUs 3a]1ayH,
KOMMEHTHUPOBATH MOJYYEHHBIN pe3yIbTaT;

B X0Ji¢ 00CYXICHHS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIAeMOM TEMBI,
npoOJIeMbl, periacMoi 3ajadyu, BBICKA3bIBaTh HJIEHU, HAIlEJCHHBICE Ha TOUCK
pEIICHUsA, COMOCTABISITh CBOM CYXICHUS C CYXKICHUAMM APYTHUX Y4YaCTHHKOB
nauanora, oOHapy>KUBaTh pa3iUuKMe U CXOJCTBO MO3UIMH, B KOPPEKTHOU (hopme
(bopMyIUPOBaTh pa3HOTIIACHS, CBOM BO3PAKCHUSI;

MPEJICTABIISITh PE3YJAbTAThl PEIICHUS 3a/1auM, IKCIIEPUMEHTA, UCCIEIOBAHMUS,
MPOEKTa, CaAMOCTOSATEIbHO BBIOMpaTh (opMaT BBICTYIUICHUS C Y4E€TOM 3ajaad
Mpe3eHTAIlM U OCOOCHHOCTEH ayIMTOPHH.

PeryJfiTUBHbIE YHHBEpPCAJIbHbIE y4eOHbIe 1eiicTBUSA



Camoopranuzaunus:

COCTaBJIATh IJIAH, AJITOPUTM PEILIECHUS 33/1a4M, BBIOMPATh cIOCO0 pELIEHUs C
y4E€TOM HMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPHUAHTHI PEIICHHUH ¢ y4ETOM HOBOW MH(OPMALIUY.

CaMOKOHTPOJIb, JMOLMOHAIBHBII HHTEJLJIEKT:

BIAJCTh HaBBIKAMM  [IO3HABAaTEJIbHOW  peIeKCMM  KaK  OCO3HAHHS
COBEpIIAECMBIX JCUCTBUN U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIBTATOB, BIAJETh
CIocO0aMH CaMOIIPOBEPKH, CAMOKOHTPOJS Ipolecca M pPe3yjbTaTa pPELICHUs
MaTeMaTHYECKOH 3aj1auu;

NPEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPHU PEUICHUU 3a/1a4H,
BHOCHUTH KOPPEKTHUBHI B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, HaHHBIX,
HalJCHHBIX OMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHHMBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSIM, OOBACHATh IPUUUHBI
JOCTUKEHUSI WM HEJOCTKEHHS Pe3yJIbTaTOB AESTENbHOCTH, HAaXOAUTh OLUIMOKY,
JaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHas1 1eSITEIbHOCTD:

MOHUMATh U HUCTIONH30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBUIYaTbHOM
paboThl TpW peleHuH Y4YeOHBIX 3a7ad, TNPUHUMATh I1E€JIb COBMECTHOU
JESTENbHOCTH, TUIAHUPOBATh OpPraHU3allMI0 COBMECTHON pabOThI, pacrnpenelisTh
BUJIbI paloOT, JOroBapuBaThCs, OOCYXKIaThb MPOLECC U pe3ylbTaT padoThl,
0000111aTh MHEHUS HECKOJIBKUX JIFOEH;

y4acTBOBaTh B TPYMIOBBLIX (hopMax paboThl (00CykaeHus, 0OMEH MHEHUH,
«MO3rOBBI€ IUTYpMBD» M HHBIE), BBIIOJHATH CBOIO 4YacTb pabOTBl U
KOOpJMHUPOBATh CBOM JICHCTBUS C JAPYTMMH WIEHAaMHU KOMAH[bI, OLIEHUBATh
KauecTBO CBOErO BKJIAJa B OOIIMU MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMH B3aMOJICHCTBUSI.

HPEIMETHBIE PE3YJIBTATHI

K xoHiy oOyuenuss B 10 kiaacce oOydaromuiicss TOJYYUT CIEAYIOIIME
MpEeAMETHBIC PE3YJIbTAThl MO OTICJIBbHBIM TeMaM paboyel MporpamMMmbl y4eOHOTO
Kypca «Anredbpa 1 Hayajla MaTeMaTUYECKOTO aHATU3a):

Yuciia v BbIYUCTICHUSA:

CBOOOJIHO OIEpUPOBATh TOHATHSAMHU: PAIMOHATHPHOE YHCJIO0, OECKOHEYHAas
nepuoadyeckas JpoOb, TPOLEHTHI, HPPAIMOHAIIBHOE YHUCIO, MHOXECTBa
PalMOHATIBHBIX U JCHUCTBUTENIBHBIX YUCEN, MOAYJb JEUCTBUTEIBHOTO YUCA;

MPUMEHATh JAPOOM M TMPOLECHTHI ISl PEIICHUs MPUKIAAHBIX 3a7ad H3
PA3IMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU,

MPUMEHSATH TPUOTMKEHHBIC BRIYUCICHUS, PABIJIA OKPYTIICHUS, PUKUAKY U
OLEHKY pe3yJIbTaTa BBIYMCICHUM;



CBOOOJIHO ONEPUPOBATH TMOHSATHEM: CTENEHb C IIEJIbIM IOKa3aTeNeM,
MCITOJIB30BaTh MOAXOAIILYI0 (POPMY 3alUCH AEUCTBUTENIBHBIX YUCEN I pEIICHUs
MPAKTUYECKUX 3a/1a4 U NPEICTABICHUS JaHHbIX;

CBOOOJHO ONEpPUPOBATH MOHITUEM: apUPMETUUECKUNA KOPEHb HATypalbHOU
CTEIICHU;

CBOOOHO OTIEPUPOBATH MOHATHEM: CTETICHb C PAIIMOHAIBHBIM ITOKA3aTeIeM;

CBOOOJIHO OIEPUPOBATh MOHATUSAMH: JIOTapuPM YHCIA, AECITHUYHBIE U
HaTypaJIbHbIE JIOTAPU(PMBI;

CBOOOJHO ONEPUPOBaTh MOHATUSAMH: CUHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC
YHUCJIOBOI'0 apIyMEHTA;

ONIEpPUPOBATH MOHATUIMU: APKCUHYC, APKKOCUHYC M apKTAHI'€HC YMCIOBOIO
apryMeHTa.

YpaBHeHUS M HEPABEHCTBA:

CBOOOZHO OMEpPUPOBATh MOHSATHSIMH: TOXKAECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCWIbHBIE YPABHEHUS U yPAaBHEHUS -CIEACTBUS, PABHOCHJILHBIE HEPABEHCTBA;

OPUMEHSTh pa3IMYHble METOJAbl pEHICHHs] palMOHANBHBIX U JIPOOHO-
pallMOHATIbHBIX YpPaBHCHUH, MPUMEHSATb METOJ HWHTEPBAJIOB JUIS PEIICHUS
HEPaBEHCTB;

CBOOOJHO OIEPUPOBATh MOHATUSMHU: MHOTOWIEH OT OJHOM IEpEMEHHOM,
MHOTOWICH C IEeIbiMA KOd(DPUIMeHTaMu, KOPHU MHOTOWICHA, TPUMEHSTh
JI€JICHUE MHOTOYJIE€HA HA MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
IUISl peILIEHUs 3a/1a4;

CBOOOJIHO ONEpPUPOBATH TMOHSATUSMU: CHUCTEMA JIMHEWHBIX YpaBHEHWH,
MaTpUIla, OINPENEIUTENIb MATpullbl 2 X 2 MU €ro TE€OMETPUYECKUM CMBICH,
HCIIOJIb30BaTh CBOMCTBA OMPEACIUTENS] 2 X 2 ISl BBIUMCICHUS €r0 3HAYCHUS,
MPUMEHSTh ONPENCIUTENN I PEIICHUS] CUCTEMbl JIMHEWHBIX YpPaBHEHUI,
MOJEIUPOBATh PEATIBHBIE CUTYallUM C MTOMOILBIO CUCTEMbI JINHEWHBIX YPaBHEHUM,
UCCIEA0BAaTh IMOCTPOCHHBIE MOJEIM C TMOMOLIBI0 MAaTpUL M OIpEaeauTeseH,
MHTEPNPETUPOBATH NOJTYUEHHBIN pE3ybTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHI C KOPHSMH [UJIsi MpeoOpa3oBaHUs
BBIPAYKCHU;

BBITIOJIHATH TPE0OPa30BaHUs YHCIOBBIX BBIPAXKEHUM, COJIEPKAIIUNX CTEIIEHH C
palMOHAIBHBIM [TOKA3aTENIEM;

HCIIOJIb30BATh CBOMCTBA JorapupmMoB JUTS npeoOpa3zoBaHus
J0rapu(pMUIECKUX BhIPAKCHUI;

CBOOOJIHO ONEPUPOBATH MOHITHSIMU: HPpAIMOHAIbHBIC, MOKAa3aTeIbHBIE U
JorapuMUIecKue YpaBHEHUsI, HAXOAUTh UX PEIICHUS C TTOMOIIBIO PaBHOCHIILHBIX
MEPEXOJ0B WK OCYIIECTBIISASI POBEPKY KOPHEN;



IPUMEHSATh OCHOBHBIE TPUTOHOMETpUUECKHE (GOpMyIIbI JUIsl IpeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKEHUI;

CBOOOJHO OINEPUPOBATH IMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHUE,
OPUMEHATh HEoOXoauMble  (OpMyJibl Ul  PEHIEHHUs] OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUIA;

MOJIETUPOBATh pEalbHbIE CUTyallMd Ha S3bIKE alreOpbl, COCTABISATH
BBIPAXKCHHUS, YpPaBHEHMs, HEPABEHCTBA IO YCIOBHUIO 3ajayd, HCCIENOBATh
MOCTPOEHHBIE MOJEIH C UCTIOJIb30BAaHUEM allaparta ajareopsbl.

DyHKUMU U rpaduku:

CBOOOJHO OMEpUPOBATh MOHATHAMU: QYHKIMS, CIIOCOOBI 3aaHusl GYHKIHH,
B3aMMHO OOpaTHble (YHKIUH, KOMMO3UIUSA (yHKUMNA, Tpaduk QyHKIHH,
BBITIOJTHSATH DJIEMEHTapHbIE MPeoOpa3oBaHust TPaPuKOB PYHKIIHIA;

CBOOOJIHO OMEpPHPOBATHh MOHATUSMHU: OOJACTh ONPEACTCHUS U MHOMKECTBO
3HaYEHUH (PYHKIMH, HYyTU (QYHKIIUH, TPOMEKYTKH 3HAKOIOCTOSIHCTBA;

CBOOOJHO OMNEpUPOBATh TOHATUSAMHU: YETHBIE W HEYETHbIE (YHKIHH,
nepuoueckue QPyHKIHUU, TPOMEXYTKH MOHOTOHHOCTH (DYHKIIMHU, MAaKCUMYMBbI U
MUHUMYMBI (QYHKIIMM, HauOOJblllee M HaWMMEHbIIee 3HaueHHWe (QyHKIMU Ha
MIPOMEKYTKE;

CBOOOJHO ONEpPUPOBATh NOHATUIMM: CTEIIEHHAs! (QYHKIUS C HATYpaJbHbIM U
LEeNbIM TOKa3zaTenaeM, rpaduk CTENEeHHOW (YHKUMU C HATypaJbHbIM U LEIbIM
nokasaresjeM, rpauk KOpHsS N-Oi CTENeHW Kak (PYHKIMH OOpaTHOM CTENEeHU C
HaTypaJIbHBIM IMOKA3aTeNIeM;

ONepUpPOBaTh MOHATUSAMH: JUHEWHas, KBaJpaTHU4YHas U APOOHO-IMHEHHas
(GyHKIMH, BBITIOTHATH 2JIEMEHTAPHOE UCCIIeI0BAaHUE U IOCTPOSHHUE UX TPaUKOB;

CBOOOJHO OINEpUPOBATh MOHATUSAMH: IOKa3aTeJdbHas M Jiorapudmuyeckas
GbyHKIMM, UX CBOMCTBa M TrpadMKH, HCIOIB30BaTh MX Tpaduku IJs perieHUs
YPaBHEHUM;

CBOOOZHO OMNEPHPOBATh MOHSTUSIMU: TPUTOHOMETPUYECKAs OKPY>KHOCTD,
OTIpeIeIeHUEe TPUTOHOMETPHUYECKUX (PYHKIMI YHCIOBOTO apryMEHTa;

UCIONb30BaTh rpaduKd (QYHKUMH JUIST  UCCICJOBAHUSI TPOLIECCOB MU
3aBHCHUMOCTEH IpU peLIeHUH 3a7ad U3 JPYruX y4eOHBIX MPEJAMETOB U pealIbHOM
YKU3HU, BBIpaXXaTh POpMYyIaMH 3aBUCUMOCTH MEX/Ty BETUUMHAMU;

Hauyana MaTeMaTH4eckoro aHajamsa:

CBOOOZHO ONEpPHPOBATh MOHATHAMH: apuPMETHUECKas W TeoMeTpUdYecKas
nporpeccus, 0ECKOHEYHO yObIBaIOIIasl T€OMETpUYECKask POrpeccusi, TMHEUHBIN U
HKCIIOHEHIMATIBHBIA POCT, OPMyJIa CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTaHTE;

MCIIONIb30BaTh MPOTPECCUU ISl PEILICHUs] peaibHBIX 3aJad MPHUKIATHOTO
XapakrTepa;



CBOOOJIHO ONEPUPOBATH MOHATUSIMU: MOCIEA0BATEILHOCTD, CIOCOOBI 33aHus
MOCJIeI0BATEILHOCTE, MOHOTOHHBIE M OTrpPaHWYEHHBIE TOCIEIOBATEIbHOCTH,
MMOHUMAaTh OCHOBBI 3apOXKJICHHS MATEeMaTMYECKOr0 aHajiu3a Kak aHain3a
OECKOHEYHO MaJIbIX

CBOOOJIHO OIEpUPOBaTh TMOHSITHSAMHU: HENpepbIBHbIE (YHKIWHA, TOUYKHU
pa3psiBa rpaduka QyHKIMH, aCUMITOTHI Ipaduka QyHKIMH;

CBOOOJIHO OMNepupoBaTh MOHATHEM: (YHKIMS, HENpepbIBHAsT Ha OTPE3KE,
MPUMEHATH CBOMCTBA HENIPEPHIBHBIX (DYHKIUMN ISl pELICHUS 3a]1a4;

CBOOOJIHO OINEpPUPOBATh TMOHSTUSIMHU: TIepBas U BTOpasi MPOU3BOJHBIC
byHKIMY, KacaTenbHas K rpaduky GyHKIHIH;

BBIUUCIIATh NMPOU3BOJAHBIE CYMMBbI, POU3BEACHUS, YACTHOTO U KOMITO3UIIMHU
IBYX (DYHKITUH, 3HATH TPOU3BOIHBIC AIIEMEHTAPHBIX (DYHKITHI;

HCIIOJIb30BaTh T€OMETPUUECKUA U (DU3NYECKUN CMBICT MNPOW3BOTHOM IS
pelleHus 3a/1ay.

MHoxKeCcTBa U JIOTHKA:

CBOOOZHO  OMEpPUPOBATH  TOHSTUSIMU: MHOXKECTBO, OIEpaldud  Haj
MHO>KECTBaMHU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIlmapar Jjisg ONMUCAHUS peaJIbHBIX
MIPOIIECCOB U SIBJICHUM, TIPH PEILICHUU 33]1a4 U3 JPYTUX y4eOHbIX MPEMETOB

CBOOOZHO OIEPUPOBATh MOHATUSMU: OIpEACNICHUE, TEOpeMa, ypaBHEHHUE-
CJIEJICTBUE, CBOMICTBO MaTEMaTUYECKOro 00BEKTa, JOKA3aTeNbCTBO, PABHOCUIIbHbIE
ypaBHEHUS U HEPABEHCTRBA.

K konmy o6yuenus B 11 kiacce oOydYarolIUMMCS MOJYYHUT CJETYIOIIUE
MpEeAMETHBIE PE3YJIbTATHl MO OTIACIbHBIM TEMaM paboyel MporpaMMmbl y4eOHOTO
Kypca «Anredpa 1 Hayajla MaTeMaTUYECKOTO aHATU3a):

Yuciia v BbIYUCICHUSA:

CBOOOJHO OMNEpUpPOBaTh MOHATUSAMHU: HATypaJbHOE M IEJI0e YHCIIO,
MHOECTBA HAaTypaJIbHBIX M LEJIBIX YHCEN, WCIOJIb30BaTh MPU3HAKU JEIUMOCTU
nensix unucen, HOJl u HOK HaTypalibHBIX YHCeN Ui peIIEeHUs 3a/1a4, TPUMEHSTh
anroput™ EBKinza;

CBOOOJIHO OIEpPUPOBATH TOHSITHEM OCTaTKa IO MOJYJII0, 3aliChIBaTh
HaTypaJbHbIE YUCIIA B PA3TMYHBIX TO3UIITUOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO OMNEPUPOBATH TMOHATHUSMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMITUJIEKCHBIX YHCEIl, MPEJACTABISITh KOMIUIEKCHBIE YHCTa B ajreOpandeckoil u
TPUTOHOMETPUUECKON (PopMe, BHITIONHTH apuMETHUECKUE ONEpalud ¢ HUIMU U
M300pakaTh HA KOOPJAMHATHOMN TUIOCKOCTH.

YpaBHeHHS M HEPABEHCTBA:



CBOOOJIHO ONEPUPOBATH MOHATUSIMHU: HPPALUOHAIBHBIC, MOKA3aTEIbHbBIE U
Jorapu(MHUUECKUE HEpPABEHCTBA, HAXOJIUTh MX PEHIEHUS €  OMOIIBIO
PaBHOCWIBHBIX IIEPEXO0/I0B;

OCYyUIECTBIIATh OTOOp KOpPHEM TMpu pelIeHUH TPUTOHOMETPHUUYECKOTO
YpaBHEHUS,

CBOOOZHO OMEpUPOBATH TMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
MPUMEHATh HEOOXOAMMBIE  (QOPMYJBI i  PEHICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKNX HEPABEHCTB;

CBOOOJHO OIEPUPOBATh MOHATUSAMHU: CUCTEMA U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCWIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PELICHHUS
CHCTEMBI U COBOKYITHOCTEW PALMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIBHBIX U
JorapuMUUECKHX YpaBHEHUN 1 HEPABEHCTB;

peuarthb palOHaJbHBIE, MppalMOHAIbHBIE, MOKa3aTeJIbHbIE,
JorapuMuuUeckrue UM  TPUTOHOMETPUYECKHE ypaBHEHUS U  HEPaBEHCTBA,
cozeprKallye MOIYJIU U IIapaMeTphI;

NPUMEHSTH Tpaduyueckue METOIbI JJIsl PEIICHUs YpaBHEHUN U HEPaBEHCTB, a
TaKXke 3a/1a4 C IapaMeTpaMu;

MOJEJIUPOBATh pEaJbHbIE CUTyalldd Ha A3BIKE anreOpbl, COCTABIISTH
BBIPQ)KCHUsI, YpPAaBHEHUs, HEPABEHCTBA U MX CHUCTEMBI [0 YCIOBHIO 3a1a4H,
UCCJIEIOBaTh IOCTPOEHHBIE MOJEIHM C HCIOJIb30BAHUEM ammapaTta aireOphl,
MHTEPIPETUPOBATH NOJIYYEHHBIN PE3yIbTaT.

DOYyHKIUH U TPapUKH:

CTPOUTHh TpauKku KOMHO3UIMU (YHKUIMHA C MOMOIIBI 3IEMEHTAPHOIrO
MCCIIEOBAHUS M CBOMCTB KOMITO3UIIMU JBYX (PYHKIIHIA;

CTPOUTb TE€OMETPUYECKHE 00pa3bl yYpaBHEHHMM U  HEpPaBEHCTB Ha
KOOPJAMHATHOU IUIOCKOCTH;

CBOOOZHO ONEpPUPOBATH TMOHATUAMH: TpaPUKH TPUTOHOMETPUUYECKUX
dynxumii;

NpUMEHATh (GYHKUMHM JJIs MOJACIMPOBAHUS M HCCIEAOBAHUS PEATbHBIX
IIPOLIECCOB.

Hayajia MaTeMaTH4eCKOI0 aHAJIU3A:

MCIOJIb30BaTh MPOU3BOAHYIO ISl UCCIIENOBAaHUS (DYHKIIMA HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

HaxOJIUTh HAMOOJbIIEE U HAUMEHbILIEE 3HAUEHUSI (PYHKIMU HENPEPBIBHOM Ha
OTpE3KE;

HCIIOJB30BaTh IPOU3BOIHYIO JUIS HAXOXKIACHUS HAWIIy4llero pELICHUS B
NPUKIAJHBIX, B TOM YHUCJIE COLUAIBHO-DKOHOMUYECKHUX, 3ajayax, I
ompezeNieHuss CKOpPOCTHM M YCKOPEHHs Ipollecca, 3aJaHHoro Qopmynoi wim
rpauKoOM;



CBOOOZHO OMEpUpPOBaTh TOHATUAMHU: TEpBOOOpa3Hasi, OMPeACIEHHBIN
WHTErpaJl, HaXOAWTHh NEpBOOOpa3HBIE JJIEMEHTApPHBIX (YHKIMHA M BBIUUCIATH
uHTterpai no gopmyse Hototona-JleiOnuna;

HaXOJUTh IJIOIAH ITIOCKUX (PUTYyp 1 00BEMBI TEJ C MOMOIBIO UHTETpaa;

UMETh MPEJCTaBICHUE O MaTEeMAaTHUYECKOM MOJICIMPOBAHUM HA TPUMEPE
cocTaBlieHUS TP PepeHIIUANTbHBIX YPaBHEHU;

peraTh NpUKIAJHBIE 3a]a4d, B TOM YHUCIE COI[MATBHO-IKOHOMHUYECKOTO U
(bu3MIECKOro Xapakrepa, CpeICTBAMU MAaTEMaTHIECKOTO aHAIH3A.



TEMATHUYECKOE IINTAHUPOBAHMUE

10 KUIACC
Koan4yecTBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Konrpoabnbie | IlpakTHuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIC
padoThl padoThI pecypesI
MHOK€eCTBO 1€ CTBUTEIIBHBIX YHCET.
1 MHorounensl. PaninoHanbsHble ypaBHEHUS U 24 1
HepaBeHcTBa. CUCTEMBI IMHEWHBIX
YpaBHEHHI
5 Oynknuu u rpadukn. CTeneHHas QyHKIUS ¢ 12 1
LEIbIM MOKa3aTeIeM
3 ApudmMernueckuii KOpeHb N-0il CTETICHH. 15 1
HppaunoHanbHble ypaBHEHUS
4 [Tokazarenbhas ¢ynkums. [lokazaTrenpHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapudmuueckre ypaBHEeHUs
5 TpuronoMeTpuyecKue BbIpaXKEHUS U 29 1
ypaBHEHUs
[TocnenoBaTenbHOCTH U MPOTPECCUU 10
HenpepriBubie Gpynkuuu. [Iponssoanas 20
9 [ToBTOpeHue, 0600IIeHNE, CHCTEMATH3AIUS 5 5
3HAHUMI
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KNTIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaunmMenoBaHue pa3aeoB U TeM (uudposbie)
n/n NMPOrpaMmbI Bcero Kontpoapueie | - Ipakruyeckue o0pa3oBaTe/bHbIE
padoThI padoTbl pecypen
1 HccnenoBanne pyHKINN ¢ TOMOIIBIO 29 1
MIPOU3BOHOMN
2 [TepBooOpasHas U MHTETpall 12 1
3 I'paduku TpUroHOMETPUUECKUX (PYHKIIHMA. 14 1
Tpuronomerprudeckre HepaBeHCTBA
4 HppaunonanbHble, TOKa3aTelbHbBIE U 24 1
norapu(MuIecKre HEPaBEHCTBA
KomrnekcHbie uncia 10
HatypanbsHbie 1 11enbie uncia 10
Cucrembl palMOHABHBIX, UPPAIIIOHATBHBIX
7 MOKa3aTeNbHbIX U JIOrapu(pMUIECKUX 12 1
YpPaBHEHHI
8 3amaun ¢ mapaMmeTpamu 16 1
9 [ToBTOpeHue, 0600IIeHNE, CHCTEMATH3 Al 16 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHHOYPOYHOE II'TAHUPOBAHUE

10 KITACC
KoJsun4vecTBo yacoB DJIeKTPOHHbIE
Ne Hara undpoBbie
n/n Tewa ypoka Bcero Konrponupie | Ipaxtirieckue H3ydeHusi | oOpa3oBaTeJbHbIC
padoThI padoThl pecypen
1 MHo0ecTBO, onepalnyy HaJl MHOKECTBaMU 1
U UX CBOMCTBa
2 Huarpammsl Ditnepa-Benna 1
3 [IpyuMmeHeHne TEOPETUKO-MHOKECTBEHHOT O 1
anmaparta Jyisl pelieHus 3a1a4y
4 Panmonanphele yricina. OOBIKHOBEHHBIE U 1
JecATUYHbIE ApoOU
5 PaunonaneHble yncna. IIponeHTsl, 1
OeCKOHEYHBIE MTePHOANIECKIE APOOH
6 [Tpumenenue npo6eii A petieHus 1
MIPUKJIAIHBIX 33134
7 IIpuMeHeHne NpOLEHTOB AJIs PEIIECHUs 1
IIPUKJIAIHBIX 33134
8 Apudmerrueckue onepanum ¢ 1
JEUCTBUTENBHBIMU YHCIAMU
9 Moy JEUCTBUTENBHOIO YUCIIA U €TO 1
CBOMCTBa
10 KonTtponbHnas pabora Ha Hauano 2025-26 1 1
y4ueOHOro rosa
11 [TpubnuxE€HHBIC BRIYUCICHHUS, TIPABUIIA 1

OKPpYTJICHUS, IPUKUAKA U OLICHKA




pe3yJibTara BEIYMCIIEHUN

OCHOBHEIC MCTOABI PCHICHUSA LECIIbIX

12 YpPaBHEHUH U HEPABEHCTB

13 OCHOBHBIE METOJIbI PeLIeHUs APOOHO-
palMOHAIBHBIX YPABHEHUI

14 OCHOBHBIE METO/IbI PEeLICHUS APOOHO-
palOHAIbHBIX HEPABEHCTB
MHoOrouneHssl OT OAHOW NEPEMEHHOM.

15 JleneHrie MHOTO4JIEHa HA MHOTOWIEH C
ocratkoM. Teopema be3y

16 MHorowieHsl ¢ HelbIMU KO3 PHUIIHEHTaMU.
Teopema Buera

17 Pemrenne cucrem NTMHENHBIX YpaBHEHUM

18 Pemenue cuctem Tpex JIMHEWHBIX
ypaBHEHUI
Marpuia cuCTeMBbl INHEUHBIX YPaBHEHUM.

19 Onpenenurenb MaTpULbl 2X2, €ro
Ir€OMETPUYECKUN CMBICII U CBOWCTBA,
BBIYMCIICHUE €r0 3HAYCHMS

20 Onpenenurenb MaTpULbl 2X2; BBIYUCICHUE
€ro 3HaYeHUs

21 IIpumeHeHune onpeaenuTens i peleHus
CUCTEMBI JINHEWHBIX YPaBHEHUN

99 Pemenue nmpukiagHeIX 3a7a4 ¢ IOMOILBIO
CHCTEMBI JINHEHHBIX YPaBHEHUN

93 Pemenue nmpukiaaHeIX 3a7a4 ¢ IOMOILBIO
CUCTEMBI JINHEHHBIX YPaBHEHUN

24 KonrtponbHas pabora: "PanuonansHbie




ypaBHEHUS U HepaBeHcTBA. CrucTemsl
JUHEUHBIX ypaBHEHUI"

25

OyHKIHS, CIOCOOb! 3a1aHus (PYHKIIUH.

B3anmuo obparubie pyHkunu. Kommosumms

byHKIII

26

I'paduk QyHKIIMN. DIeMEeHTapHbIE
npeoOpazoBanust rpahuKoB QYHKINI

27

OO6uacTb onpeneneHus U MHOXECTBO
3HaueHui pynkiun. Hymm gyskimm.
[TpomexyTKH 3HaK IOCTOSTHCTBA

28

Yérabie 1 HEUETHBIC (DYHKIIHH.
[lepuoanueckue ¢pyunkuuu. IpomexyTku
MOHOTOHHOCTH (PYHKIIMH

29

MakcuMyMbl 1 MUHUMYMBI (DYHKITHH.
Haubounbiiee 1 HauMeHbIIIEE 3HAUECHUE
(GyHKIIMHM Ha IPOMEKYTKE

30

Jluneiinas, kBagpaTuyHas U ApoOHO-
nuHenHas QyHKIMT

31

DJIeMeHTapHOE UCCIEJOBaHUE U
MMOCTpOEHUE TPAPUKOB JTUHEHHON U
KBaJApaTUIHOU (PYHKITUH

32

DieMeHTapHOE UCCIIeI0BaHIE U
NoCTpoeHue TpaduKoB IpoOHO-THHEHHOH
byHKIIUN

33

Crenens ¢ OCJIBIM ITOKAa3aTCICM.

34

CreneHsb ¢ IENLIM OKa3aTeieM. buaom
Hrrotona

35

Crenennas (QpyHKIMS ¢ HaTypaJIbHbIM U




nelsIM nokazareneM. E€ cBoiicTBa u
rpadux

KonTtponsHas pabora: "Crenennas

36 .
¢ynkums. E€ cBoiicTBa u rpaduk"

37 Apudmerrueckuii KOpeHb HATYpaITbHOM
CTEIIEHU

38 Apudmernueckuil KOpeHb HATypaTbHOM
CTEIIEHU U €T0 CBOMCTBA

39 [TpeoOpazoBaHMs YUCTOBBIX BHIPAKECHUH,
COJIEpIKALLUX CTEICHU

40 [TpeoOpazoBaHMs YUCTOBBIX BBIPAKECHUH,
CoJIepKalluX KOpHU

41 [TpeoOpazoBaHus YUCTOBBIX BHIPAKECHUH,
COJIEpIKAIMX CTEIEHU U KOPHU
WppanunoHanbHble ypaBHEeHUS. OCHOBHBIE

42 METO/IbI PELICHUs] HPPALMOHAIBHBIX
YpaBHEHHI

43 HppaunroHanbHbIe ypaBHEHHUS.

m OCHOBHBIE METO/BI PELICHHUS
UPPALMOHAIIBHBIX YPABHEHUI

45 PaBHOCHIIBHBIE IIEPEXOABI B PELLICHUU
UPPALMOHAIBHBIX YPAaBHEHUI

46 PaBHOCHIIBHBIE IIEPEXOBI B PELLICHUN
UppalMOHAIbHBIX YPaBHEHUN

47 PaBHOCHIIBHBIE NTEPEXOABI B PELICHUH
UPpalMOHAIbHBIX YPaBHEHUN

48 PaBHOCHIIBHBIE NTEPEXOABI B PELICHUH

UppalMOHATBHBIX YPaBHEHUH




CBolicTBa KOpHS N-0i CTENEHU KaK

49 (GYHKIIUU OOpaTHOM CTENCHH C
HATypaIbHBIM ITOKa3aTeleM
I'paduk KOpHs N-0¥ cTeneHn Kak (QyHKIHH

50 00paTHOH CTENEeH! ¢ HATypaIbHBIM
HoKa3areyieM
KontponsHas pabora: "CBoiicTBa u rpaduk

51 KOpHs N-o¥ crenenu. MppannonaibHbie
ypaBHEHUS"

52 Crenenb ¢ pallMOHaIbHBIM [TOKa3aTeNIeM

53 CBolicTBa CTENEHU C PallMOHATIBHBIM
MOKazaresieM

54 Brruucnenue crenenen ¢ pauuoHalIbHbIM
MOKa3aTesieM

55 [TokazarenbHas QyHKIHS

56 CoiicTBa 1 rpaduK NoKa3aTeIbHON
byHKITUU

57 Hcnonb3oBanue rpadhuka GyHKIUN A5
peLIeHUs YpaBHEHUN

58 [TokazarenbHbIe ypaBHEHHS.

59 OCHOBHBIE METO/IbI PELICHHUS
MOKa3aTeNIbHbIX YPaBHEHUH

60 IToka3arenbHO€ ypaBHEHHE, TIPUBOAUMOE K
KBaJpaTHOMY

61 KonTponbnas pabdota: "[loka3zatenbHas
¢yukuus. [lokazarenbHble ypaBHeHUS"

62 Jlorapudwm yuncna.

63 CgoiicTBa Jorapupma




64

Jlorapudm nmpown3BeACHUS U YACTHOTO

65 JlecsTuuHbIe TorapuMBI

66 Hatypanbsubie norapudmsl

67 [Ipeobpa3zoBanue BeIpaKEHUI, COAEPKAITUX
JorapudmMbl

68 [Ipeobpa3zoBanue BeIpaXKeHU, COEPKALTUX
JorapudMbl
Hcnonp3oBanue cBOKCTB orapudma s

69 npeoOpa3oBaHne BEIPAKEHUH, COEPIKAITIX
Jorapupmsl

70 Jlorapudpmuueckast GpyHKIUSA

7 CgoiicTBa 1 rpaduk JorapuGMUIecKoi
byHKIIUN

79 HcnonwsizoBanue rpaduka GyHKIUN A
pellieHus: ypaBHEHHHA

73 HcnonwsizoBanue rpaduka GyHKIUN A5
pelieHus: ypaBHEHHH

74 Jlorapudmudeckue ypaBHeHuUS.

75 OCHOBHBIE METOJIBI PELICHHUS
Jorapu(GMHUUECKUX YpaBHEHUN
Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE

76 METO/IbI PEIICHUS JIOTapU(PMHUIECKIX
YpaBHEHHI

77 PaBHOCHITbHBIE TIEPEXO/IBI B PEIIICHUN
Jorapu(pMUUECKUX YpaBHEHUN

78 PaBHOCHIIbHBIE ITEPEX0Abl B PEIICHUU

Jorapu(GpMHUUECKUX YpaBHEHUN




KonTtponsHas pabora: "Jlorapudmuueckas

79 1
¢bynkuus. Jlorapudpmudeckne ypaBHeHus "

80 CuHyc, KOCHHYC YHCIIOBOT'O apryMeHTa 1

81 TaHreHc 1 KOTaHr€HC YUCIOBOTO 1
aprymMeHra

82 ApKCHHYC, apKKOCHHYC M apKTaHI'€HC 1
YHCIIOBOTO apryMeHTa

83 Brruncnenme apkcuHyca, apKKocuHyca 1 1
apKTaHTe€HCa YMCIOBOTO apryMeHTa

84 Tpuronomerpuueckas OKpy>KHOCTb 1

g5 Onpenenenue TPUrOHOMETPHY ECKUX 1
(YHKIMI 4UCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETpHUYECKUE (POPMYIIBI 1

g7 3aBUCUMOCTb MEX/ly CHHYCOM, KOCHHYCOM 1
Y TAaHT'€HCOM OJTHOT'O ¥ TOT'O XK€ yria

88 3HaKM CMHYyCa, KOCHHYCA U TaHT'€HCa 1

89 TpuroHOMETpHYECKHE TOKIESCTBA 1

90 DOpMYITBI CITOXKCHHUS 1

91 @opMyIIbl JBOMHOTO U MIOJIOBUHHOTO yTJIa 1

92 @DopMmyJibl IPUBEAECHUS 1

93 [IpeoOpazoBaHe TPUTOHOMETPUUECKUX 1
BBIPAKEHUN

94 Pelrenne TpuroHOMETpUYECKUX ypaBHEHUI 1
BHJIa COSX=a

95 Perienue TpUroHOMEeTpUUYECKUX YpaBHEHUH 1
BHJa SINX=a

96 Pemennie TpUroHOMETpUUYECKUX ypaBHEHUN 1




BUA tgx=a

Pelrenne TpuroHOMETpUYECKUX ypaBHEHUN,

o CBOJISIIIINXCSL K KBAIPATHBIM

98 Pemmennie TpuroHOMeTpUYECKUX YpaBHEHUN
pasiioKeHHEeM Ha MHOKUTEIN

99 Pemienue ogHOPOIHBIX
TPUTOHOMETPUUECKUX YPABHEHHIA

100 Pemmenne pa3nuyHbIX TPUTOHOMETPUIECKUX
ypaBHEHUI
KonTponbHas paboTa:

101 "TpUroHOMETPUYECKNE BBIPAKEHUS U
TPUTOHOMETPUUECKUE YPABHEHUS "
[TocnenoBarenbHOCTH, CIIOCOOBI 3a1aHUS

102 nocienoBarensHocTeil. Meton
MaTeMaTU4eCKOW UHAYKLIIHHU
MOHOTOHHBIE U OTPAaHUYCHHBIC

103 nocienoBareibHoCTH. MicTopus aHaim3a
0OECKOHEYHO MaJIbIX

104 Apudmerrueckast mporpeccHs

105 ['eomeTpuyeckas mporpeccus

106 beckoneuHo yObIBaromas reoMeTpruuecKas
nporpeccust

107 Cymma 6eckoHeuHO yObIBaromIeit
reOMETPHUECKON IPOrpeccuu

108 JIMHEWHBIN U YKCIIOHEHIMAIBHBINA POCT.
Yucio e

109 dopmyna CI0KHBIX IPOIEHTOB

110 Hcnonp3oBanue MpOrpeccuu AJis PEIICHHS




peaIbHBIX 3aj1a4 MPUKIIATHOTO XapaKTepa

KonrtponsHas pabora:

111 " \
[TocnenoBaTenbHOCTH U IPOTPECCUU

112 HenpepriBHbIE (PYHKIIUN U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI TPapUKOB
byHKIHI

114 CaoiicTBa (pyHKIIMI HEMPEPHIBHBIX HA
OTpe3Ke

115 CgoiicTBa (pyHKITUI HEMPEPHIBHBIX HA
OTpe3Ke

116 MeToa UHTEpBAJIOB IS PEIIEHUS
HEPaBEHCTB

117 MeTtoa UHTEpBAJIOB IS PEIICHUS
HEPaBEHCTB

118 MeTtoa UHTEpBAJIOB IS PEIICHUS
HEPaBEHCTB

119 [TprMeHeHue CBOMCTB HEMPEPHIBHBIX
GyHKIUN A71s peleHus 3a1a4

120 [IprMeHeHne CBOMCTB HEMPEPHIBHBIX
GyHKIUHT 75 peleHus 3a1a4

121 [TepBas u BTOpast Npon3BOAHBIC (DYHKITUU

199 Onpenenenue, reOMETPUYECKUI CMBICIT
MPOU3BOAHOMN

123 Omnpenenenne, GU3NUECKUN CMBICI
MPOU3BOAHOMN

124 KacarenbHas k rpaduxy GhyHKIHH

125 VYpaBHeHuE KacaTelIbHOH K IrpaduKy




byHKIIUN

126 [Tpon3BoIHBIE 37IEMEHTAPHBIX (PYHKLIUI 1
127 Haxoxnenne npon3BoJHBIX 3JIEMEHTApHBIX 1
byHKIUI
128 [TpousBoaHast CyMMBI
129 [Tpon3BoaHAs IPOM3BEACHUS
130 [Ipou3BoHast 4aCTHOT'O U KOMIIO3UIIUHI 1
byHKIUI
131 Kontponbnas padora: "[IpousBogHas" 1 1
132 [ToBTOpEHue, 0600MIeHNE, CHCTEMATH3 AU 1
3HaHuM: "YpaBHeHUA"
133 [ToBTOpEHue, 0600MICHNE, CHCTEMATH3 AU 1
3HaHui: "OyHKIMK"
134 [IpomexxyTouHast aTTecTarusl. 1 1
Bcepoccwuiickast mpoBepouHast paboTa
135 [TIpomexxyTouHast aTTecTarusl. 1 1
Bcepoccwuiickast mpoBepouHast paboTa
136 HOBTOPGHI/IG, 000011IeHNE, CHCTEMATU3 Al 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I1O0 136 11

[NPOT'PAMME




11 KNTIACC

Ne
/o

Tema ypoka

KoauuyecTBO 4acoB

KonTpoiabubie
Bcero P
padoThI

IIpakTnyeckune
pabdoTbI

Jara
H3Y4YeHHs

DJIEKTPOHHBIE
nupposbie
o0pa3oBaTejbHbIE

pecypchl

[IpumeHeHnue mpon3BOHOMN K
UCCIieJOBaHUIO (pyHKIMI Ha
MOHOTOHHOCTb M SKCTPEMYMBI

[IpumeHeHue mpou3BOHOM K
UCClieJOBaHUIO (pyHKIMI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpumeHeHue mpon3BOJHOMN K
MCCIIeJOBaHUIO (pyHKIIMI HA
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

[TpumeHeHue nMpou3BOAHON K
UccreI0BaHuI0 (QYHKIMNA Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[Ipumenenne npou3BOAHON K
UCCIeI0BaHuI0 (QYHKIMNA Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

IIpumeHenne npou3BOAHON K
UCCJIeI0BaHUIO (DYHKIIMNA Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

Haxoxnenue HanOOJIBIIEro U

HaWMEHBIIET0 3HAYCHHS HEIPEPhIBHOU

(GyHKIMK Ha OTpe3Ke

Haxoxnenue HanboabIIero u




HauMEHBIIEr0 3HaYCHUsI HETIPEPBIBHON
(GYHKIIMU Ha OTpe3Ke

Haxoxnenne HanOoIbIIEro u
HAMMEHBIIICTO 3HAYCHHSI HETIPEPHIBHOM
(GYyHKIIMU Ha OTpe3Ke

10

Haxoxnenne HanOoJIbIIEro u
HAMMEHBIIIECTO 3HAYCHHSI HETIPEPHIBHOM
GyHKIIMU Ha OTpe3Ke

11

Haxoxnenne HanOoJIbIIEro U
HAMMCHBIIIECTO 3HAYCHHSI HETIPEPHIBHOM
(GYHKIIMU Ha OTpe3Ke

12

Haxoxxnenne HanOoIbIIero U
HAMMCHBIIIECTO 3HAYCHHSI HETIPEPHIBHOM
(GyHKIMH Ha OTPE3Ke

13

[IpumeHnenne mpon3BOHOMN I
HAXOXKICHHS HAWIy4IIero perieHus B
MIPUKJIAIHBIX 33a9ax

14

[IpumeHeHnne mpon3BOHOM I
HAXOXKICHHS HAaWIYUIIIero peeHus B
MPUKJIAIHBIX 33a9ax

15

[IpumeHeHne mpon3BOHOM I
OTIPEJICIICHUS] CKOPOCTH U Y CKOPEHUS
nporiecca, 3aJJaHHOro (GopMyIIoii WiIH
rpaduKoM

16

[Ipumenenne mpou3BOHOMN I
ONpeIeIEHUs] CKOPOCTU U yCKOPEHUS
npoliecca, 3aJaHHOT0 (POPMYIIOH UK
rpadukom




17 Kommnosurust ¢pyHKIui

18 Komno3unus ¢pyHkumii

19 Kommnosurus dyHkiuit

20 ['eomerpuueckue 00pas3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJI0CKOCTH

21 I'eomerpuueckue oOpas3pl ypaBHEHUHN Ha
KOOPJMHATHOM MJI0CKOCTH

99 KonTponbnas pabota: "HccnenoBanue
(GYHKIHH ¢ TTOMOIIBIO POU3BOTHOM"

93 [TepBooOpa3zHasi, OCHOBHOE CBOICTBO
epBOOOPa3HBIX

24 [TepBooOpazHble AIeMEHTAPHBIX (PYHKIIHIA.
[TpaBuna HaxX0XaeHUS IEPBOOOPA3HBIX

o5 [TepBooOpazHble IeMEHTAPHBIX (PYHKIIHIA.
[TpaBuna HaxoXaeHUS IEPBOOOPA3HBIX

26 Nurerpan. 'eoMmeTpuuecKkuii CMbICI
WHTerpasa

97 Brruncnenue onpenenéHHOro HHTErpaia
o ¢popmyie Hprorona-JIeliOnuma

28 Brruncnenue onpeneniéHHOro MHTErpaina
o ¢popmyie Hprorona-JIeliOnuma

29 [IpumeHeHue UHTerpasa sl HaX0XKIEeHUs
TJIOMIAJIEH TUIOCKHUX (DUTYD

30 [TpumeHeHne HHTErpasia IS HaX0XKICHUS
00BEMOB reOMETPUUECKUX Tell

31 [Tpumepsl peniennii 1uddepeHITnaIbHBIX

YpaBHEHHI




[Tpumeps! pemennii auddepeHnnanbHbIX

32 N
ypaBHEHUI
MaremaTtrudyeckoe MOJICTUPOBaHNE

33 PEATbHBIX MPOIIECCOB C TTIOMOIIBIO
T depeHInaTbHbIX YpaBHEHUN

34 KontponsHas pabora: "IlepBooOpasHas u
uHTerpan"”

35 Tpuronomerpuieckne QpyHKIUH, UX
CBOMCTBA U TpapuKu

36 Tpuronomerpudeckue QyHKIUHU, UX
CBOMCTBA U TpapuKu

37 Tpuronomerpudeckue QyHKIUHU, UX
CBOWCTBA U TpapuKu

38 Tpuronomerpuieckue QpyHKINH, UX
CBOMCTBA U TpapuKu

39 Tpuronomerpuieckre QpyHKINH, UX
CBOWCTBA U TpapuKu
OT60p KOpHEH TPUTOHOMETPHUECKHUX

40 ypaBHEHUH C IIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUSCKHIX

41 YPaBHEHUH C IIOMOLIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUIECKHUX

42 YpaBHEHUH C MOMOIIbIO
TPUTOHOMETPUIECKON OKPYKHOCTH

43 OT60p KOpHEH TPUTOHOMETPUIECKHUX

YPaBHEHHI C MOMOIIIBIO




TPUTOHOMETPHUUECKOM OKpPYKHOCTU

Pemienne TpuroHOMETpUYECKUX

44
HEpPaBEHCTB

45 Perrenne TpuroHOMeTpHUYECKHX
HEpPaBEHCTB

46 Pemienne TpuroHoMeTprUECKIX
HEpPaBEHCTB

47 Penienne TpuroHoMeTpHUECKMX
HEpPaBEHCTB
Konrtponsnas padora: "I'paduku

48 TPUTOHOMETPUUYECKUX (PYHKIIUH.
TpuroHoMeTpruyecKkue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEIICHHS
MIOKa3aTeNIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEIICHHS
MOKa3aTeNIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEIICHHS
MOKa3aTeNIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEILICHHS
MOKa3aTeNIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pELICHHS
Jorapu(pMUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI peLICHHS
Jorapu(pMUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI pELLICHHS
Jorapu(pMUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pELLICHHS

JIOFapI/I(i)MI/I‘-ICCKI/IX HCPaAaBCHCTB




OCHOBHEBIE MCTOABI pCHICHUA

> UppaOHATIHHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEIICHHS
UppalOHATHHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEIICHHS
UppalMOHATIHHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHHS
UppalMOHATIHHBIX HEPABEHCTB
61 ['paduueckue MeTOABI perIeHus
UppalMOHATIBHBIX YPAaBHEHUH
62 I'paduueckue MeTObI pelIeHus
UppalMOHATIBHBIX YPaBHEHUH
63 ['padpuyeckue MeTOABI perIeHUs
IIOKA3aTeJIbHbBIX YPaBHECHUN
64 ['paduyeckue MeTOAbI pelIeHUs
MOKa3aTeNIbHBIX HEPABEHCTB
65 ['paduyeckue MeTOABI pelIeHUs
JorapupMHUUECKUX YpaBHEHUI
66 ['paduueckue MeTOAbI perIeHus
norapuMUYECKUX HEPABEHCTB
67 ['padpuueckue MeTOAbI perIeHus
Jorapu(pMUUECKUX HEPABEHCTB
I'paduueckue MeToabI perieHus
68 MOKa3aTeJIbHBIX U JIOrapu(pMUUECKUX
YpaBHEHHUI
['paduueckue MeTOABI pelIeHus
69 MOKa3aTeNIbHBIX U JIOrapu(pMUUECKUX

YpaBHEHHI




70

['paduaeckue METOIBI peIICHS
MOKA3aTeNbHBIX U JIOTapU(YMUIECKUX
HEPaBCHCTB

71

I'padmueckue METO bl pEeLICHUS
MOKA3aTeNIbHBIX U JIOrapu(pMUYECKUX
HEPABEHCTB

72

KonTponbhas padota: "HppanuoHanbHele,
MoKa3aTeNbHbIe U JorapupMuyecKre
HEpaBeHCTBA"

73

KommiekcHbie uncna. Anredpandeckas u
TPUTOHOMETpHUECKast (POPMBI 3aITHCH
KOMILUIEKCHOT'O YHCIIa

74

KommiekcHpie uncna. Anredpandeckas u
TPUTOHOMETpHUYECKast (POPMBI 3aIHCH
KOMILUIEKCHOT'O YHCITa

75

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIAMHU

76

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMHU YHCIIaMHU

77

N300paskeHre KOMIUIEKCHBIX YHCEN Ha
KOOPJMHATHOM MJIOCKOCTH

78

I/I306pa>1<eHHe KOMIIJICKCHBIX YHUCCJII HA
KOOp,I[I/IHaTHOﬁ IIJIOCKOCTH

79

®opmyna Myaspa. Kopau N-oii crenenu
U3 KOMITJIEKCHOT'O YMCIIa

80

®opmyna Myaspa. KopHu N-oii crenenu
U3 KOMILJIEKCHOTO YUCIIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHUCEJI IJIA




petreHus: GU3NMYECKUX U TEOMETPUIECKUX
3a1a4y

KonrtponbHas padora: "KomrmiekcHbie

82 |
yucna

83 HarypanbsHbie 1 11e1bIe Yncia

84 HartypanpHble u 1enble uncna

85 [TpumeHeHne NpU3HAKOB JETUMOCTH
LEJBIX YUCeT

86 [TpumeHeHne NpU3HAKOB JETUMOCTH
LEJBIX YUCeT

g7 [TpumeHeHne NpU3HAKOB JETUMOCTH
uensix yncen: HOJl u HOK

a8 [TpumeHeHne NpU3HAKOB JETUMOCTH
uenwix yncen: HOJl u HOK

89 [TpumeHeHune NpU3HAKOB JETUMOCTH
LIEJIBIX YUCET: OCTATKU IO MOYJIIO

90 [TpumeHeHne NpU3HAKOB JETUMOCTH
LIEJIBIX YMCET: OCTATKU 110 MOAYJIIO
[TpumeHeHne NpU3HAKOB JETUMOCTH

91 LEJBIX Yucel: anroput™ EBkinaa s
peleHus 3a7a4 B LeNbIX YU CIax

92 KonTponbnas pabdota: "Teopust nenbix
qucen"
CucreMa 1 COBOKYITHOCTb YPaBHEHHUIA.

93 PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBbI-
CIIEZICTBUS

94 CucreMa 1 COBOKYITHOCTb YPaBHEHHUIA.

PaBHOCHIBHBIE CHUCTEMBI M CHCTEMBI-




CICACTBUA

05 OCHOBHBIE METO/BI PELIEHUSI CUCTEM U
COBOKYITHOCTEN PalMOHAIBHBIX YPAaBHECHUM

OCHOBHBIEC METO/IbI PEIICHUSI CUCTEM U
96 COBOKYITHOCTEH HppalMOHAIbHBIX
YpaBHEHHI

OCHOBHbBIC METO/IbI PCIICHHS CUCTEM U
97 COBOKYITHOCTEH TOKa3aTeIbHBIX
YpaBHEHHI

OcHOBHEIE MCTOABI PpCIICHUSA CUCTEM U
98 COBOKYITHOCTEH TOKa3aTeIbHBIX
YpaBHEHHI

OcCHOBHEBIE MCTOABI PCIICHUSA CUCTEM U
99 COBOKYITHOCTEH JIOTapu(MUIECKUX
YpaBHEHHI

OCHOBHBIC METO/Ibl PEIICHUSI CUCTEM U
100 COBOKYITHOCTEH JIOTapu(MUIECKUX
YpaBHEHHI

[IpuMeHeHue CUCTEM K PELICHHIO
MaTeMaTUYEeCKUX 3a/1a4 U 3a/1a4 U3

101 pa3TUYHBIX 00JaCTe HAYKW U PeaTbHOM
JKU3HU, HHTEPIIPETAIHS TOTYYEHHBIX
pe3yIbTaToOB

[TpuMeHeHne cucTeM K pelieHuro
MaTeMaTHYeCKUX 3aJay 1 3a/1a4d u3

102 pa3IMYHbIX 00JIaCTel HAYKH U pealbHOU
KHU3HH, UHTEPIIPETALUS TTOJTyYEHHBIX
pe3yJIbTaToB




[TpuMeHeHne HEPABEHCTB K PEILIEHUIO
MaTeMaTUYEeCKUX 3a1a4 U 3a/1a4 U3

103 Pa3IMYHBIX 00JIACTEH HAYKH U PEATbHOM
KU3HU, UHTEPIIPETAIMSI Oy YeHHBIX
pe3yIbTaTOB
Kontponbras padora: "Cucremsl

104 palMOHAIBHBIX, UPPAIIIOHATBHBIX
MOKAa3aTeNIbHBIX U JIOrapu(pMUYECKUX
ypaBHEHMIT"

105 PanmonanpHbIC ypaBHEHUS ¢ TTapamMeTpaMu

106 ParmonanbsHbIE HEPaBEHCTBA C
napameTpamu

107 ParmmonanbHbIE CUCTEMBI C TApAMETPAMHU

108 WppanmoHanbHble ypaBHEHUS,
HEPaBEHCTBA C IMapaMeTpaMu

109 HppannoHanbHbIe CHCTEMBI €
napameTpamu

110 [Toxa3aTenbHble ypaBHEHMsI, HEPABEHCTBA C
napaMmeTpamu

111 [TokazarenbHbIE CUCTEMBI C TApaMETPaMu

112 Jlorapudmuueckue ypaBHEHHS,
HEPaBEHCTBA C MapaMeTpaMu

113 Jlorapudmudeckue CHCTEMEI C
napameTpamu

114 TpUroHOMeTpHUUYECKUE YPABHEHMUSI C
napameTpamu

115 TpuroHoMeTpUyECKUE HEPABEHCTBA C

napameTpamu




116

TpuUroHoMeTpru4ecKre CUCTEMBI C
napameTpamu

117

[TocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MOJIENIEN peanbHbIX
CUTYallUH C TOMOIIBIO YPABHEHUH C
napaMmeTpamu

118

[TocTpoenue u uccienoBaHue
MaTEMAaTHYCCKUX MOJIGJ'IGIZ PCalbHBIX
CUTYyallMi C IOMOILbIO CUCTEM yPaBHEHUI
C mapameTpaMu

119

[TocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MOJeNIel pealbHbIX
CUTYyaI[Mil C TOMOIIBI0 CUCTEM YPaBHEHHIA
C mapameTpaMu

120

Kontponbnas padora: "3amauu ¢
napamerpamu”

121

[ToBTOpEeHue, 0600MICHME,
cUcTeMaTHu3alus 3HaHui: "YpaBHeHus"

122

[ToBTOpeHue, 0600mIICHME,
cucTeMaTHu3alus 3HaHui: "YpaBHeHus "

123

[ToBTOpenue, 0600MIICHME,
CHUCTeMaTH3alus 3HaHu: "Y paBHEHHUS.
Cucremsl ypaBHeHUN"

124

[ToBTOpenue, 0600IICHHE,
cucreMarusanus 3HaHui: "HepaBeHncraa"

125

[ToBTOpenue, 06o0IIEHHE,
cucreMmarusanus 3HaHui: "HepaBeHncraa"

126

[ToBTOpenue, 06o0IICHHE,




cucremaruzauus 3Hanui: "HepaBencrpa"

[ToBTOpenue, o6o0IICHNHE,

127 cucremaruzauus 3Hanui: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpenue, 0600IICHNE,

128 cucreMmaruzauus 3HaHui: "[IpousBoanas u 1
e€ npumeHeHue"
[ToBTOpenue, o600IICHNHE,

129 cucreMmaruzauus 3HaHui: "[IpousBoanas u 1
e€ npumeHeHue"
[ToBTOpenue, 0600IICHNHE,

130 crcremMaru3aiys 3HaHui: "VIHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpEHue, 0600mICHME, 1
cucremaruzanus 3Hanuii: "OyHkimn"

132 [ToBTOpEHue, 060061ICHME, 1
cucremaruzanus 3Hanuii: "Oyukimn"

133 [ToBTOpeHue, 0600mICHME, 1
cucremMaTu3anus 3Hanui: "OyHkiuu"

134 HroroBas koHTpobHAs paboTa 1

135 HToroBasi KOHTpOJIbHAs paboTa

136 [ToBTOpenue, 0600IICHNE, 1
CHCTEeMAaTHu3aIs 3HaHuU

OBLIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME







IHPOBEPAEMbBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHMUA
OCHOBHOU OBPA30OBATEJIbHOM ITPOI'PAMMBbI

10 KVIACC
Kon .
IIpoBepsiemble MpeMeTHBIE Pe3yJbTAThI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
0o0pa3oBaTeJIbLHON MPOrPaMMBbI CpPeIHEro 001ero oopa3oBanusi
pe3yJibTaTa
1 Uucna v BbIYHUCICHUS
11 OnepupoBaTh NOHATUAMM: pPALMOHAIBHOE U JICHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHASI M JIECATUYHAS POOb, TPOIICHTHI
12 Breimonuate  apudmernyeckue  Omepalud € palMOHAIBHBIMH U
' NeUCTBUTENBHBIMU YHCIIAMHU
13 BrinonuaTe npuOamkEHHbIE BEIYMCICHUS, UCTIOIb3YS IPaBHia OKPYTJIEHUS,
' JenaTh MPUKUJIKY U OLIEHKY pe3ysibTaTa BbIUMCICHHUM
OnepupoBaTh MOHIATHSIMH: CTCIICHb C IIEJBIM ITOKAa3aTeleM, CTaH apTHas
14 ¢dbopMa 3amucu JEHCTBUTENHHOTO 4HCIA, KOPEHb HATypaJllbHOM CTEleHH;
' WCIONB30BaTh MOAXOMANIYI0 (POpPMY 3amuch JEHCTBUTENBHBIX YHCET IS
pellIeHus MPaKTHUECKUX 3a7a4 U MPEeACTaBIeHUs JaHHbBIX
OnepupoBaTh MOHATUSIMH: CHHYC, KOCUHYC M TaHT'€HC MPOU3BOJILHOTO YTJIa;
1.5 WCIONB30BaTh  3allUCh  IMPOU3BOJIBHOTO  yria  uepe3  oOparHble
TPUTOHOMETPUYECKUE PYHKIIHH
2 VYpaBHEHUS U HEpPABEHCTBA
OnepupoBaTh MOHATUSMHU: TOXKAECTBO, ypaBHEHUE, HEPABEHCTBO, IIEIIOE,
2.1 paroHaIbHOE, UppaIoOHATILHOE ypaBHEHHE, HEpPaBEHCTRBO,
TPUTOHOMETPUUYECKOE YpaBHEHUE
59 BrinonHATh npeobpazoBaHusi TPUTOHOMETPUYECKHUX BBIPAKEHUHM U pelaTh
' TPUTOHOMETPHUUYECKUE YPaBHEHUS
BEITTONTHATE peoOpa3oBaHUs IMEIBIX, PAIMOHATBHBIX M HPPAIMOHATHHBIX
2.3 BBIPOXEHUH M peuiaTb OCHOBHBIE THIIBI LENbIX, pAlUOHAIbHBIX U
WppalMOHATIbHBIX YPAaBHEHUN U HEPABEHCTB
54 [IpumensiTh ypaBHeHHS M HEpaBEHCTBA I PEIICHUS MaTeMaTH4eCKHX
' 3a[a4 ¥ 3a7a4 U3 pa3IMuHbIX 001acTel HayKu U peatbHON KU3HU
MonenupoBarh pealbHbIE CHTyallid Ha s3BbIKE aiureOphl, COCTaBIATh
2.5 BBIPAXEHUS, YpaBHEHMsI, HEPABEHCTBA 10 YCIOBHUIO 3aJa4yd, MCCIIEIOBaTh
MTOCTPOEHHBIE MOJIENU C UCIIOJIb30BAHUEM aIlnaparta anreopsl
3 OyHKIMU U TpapuKu
31 OnepupoBaTh NOHATHAMU: (PYHKIUS, CIOCOOBI 3aaHus GyHKIIMH, 00JIaCTh

OTIpENCIICHUS M MHOXKECTBO 3Ha4YeHWH (QyHKIWU, Tpaduk QGyHKIHH,




B3aUMHO 0OpaTHbIE QYHKIIUU

OHepI/IpOBaTB MOHATUAMH: YETHOCTh M HEYETHOCTH (I)YHKI_[I/II/I, HYyJIn

32 (YHKIIUHU, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIMNA IS pelieHus] ypaBHEHUH
34 Ctpouth 1 ynTaTh rpadMKu JUHEHHON (YHKIHUU, KBAAPATUIHON (YHKIIHH,
CTETIEeHHOM (PYHKIIMH C IeJIbIM MMOKa3aTeaeM
Ucnonws3oBath rpaduku (QyHKIMHA Ui HMCCIEIOBaHHS TMPOIECCOB U
3.5 3aBHCUMOCTEH TpU pELICHUH 3aad U3 JPYruxX Y4YeOHBIX NpPEeIMETOB U
peanbHOM KU3HHU, BhIpaxarh (GOpMyIaMu 3aBUCHIMOCTH MEX/Iy BETUIHHAMUI
4 Hauana maremarndeckoro aHaiamnsza
a1 OnepupoBaTh MOHATUSMU: IOCIEAOBATENbHOCTb, apupMeTHUecKas Hu
' reoMeTpHuYecKasi IpOTrPeCcCHH
42 OnepupoBaTh MOHATHSAMHU: OECKOHEYHO YyOBIBalOIIasg TeOMETpUYecKas
' nporpeccusi, cymma 0€CKOHEUHO YOBIBaIOIIEH reOMETPUYeCKOM MPOTrpeccuu
4.3 3anmaBarh MOCIEAOBATEIILHOCTH PA3IMIHBIMH CIIOCOOAMM
44 Hcnonp30BaTh CBOMCTBA MOCIEIOBATEIBHOCTEH W MPOTPECCUU ISt
' peIIeHUs peaTbHBIX 33/1a4 PHUKIIATHOTO XapaKTepa
5 MHoOXecTBa 1 JIOTHKA
5.1 OnepupoBath MOHATUSIMHU: MHOXKECTBO, OTEPALIUU HAJl MHOKECTBAMHU
Hcnonp3oBaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar JAis  ONUCaHUs
5.2 peaNbHBIX MPOIIECCOB U SBICHUM, IPHU PELICHUH 3a[a4 U3 APYTUX YIeOHBIX
MPEeIMETOB
53 OnepupoBaTh  MOHATHSIMHU:  ONpeAeNieHHe,  TeopeMa,  CIeJCTBUE,
JI0Ka3aTelbCTBO
11 KITIACC
Koa x
IIpoBepsiemble MpeIMeTHBIE Pe3yJbTATHI 0CBOEHHS 0CHOBHOM
NnpoBepsieMoro .
o0pa3oBaTeIbHON MPOrpaMMbl CPeTHEro 001ero 0dopa3oBaHus
pe3yJibTara
1 Yuicna v BEIYUCIICHUS
OnepupoBaTh MOHITHSIMH: HATypalbHOE, IEI0€ YHCIIO; HCIOIh30BaTh
1.1 MPU3HAKUA JETUMOCTH IENBIX YHUCEN, Pa3JIoKEHHE 4YHhCla Ha TIPOCTHIe
MHOXKHTENH IS PEIICHUs 3a1a49
1.2 OnepupoBaTh MOHATHEM: CTETIEHb C PAIIMOHATHHBIM MTOKA3aTeNIeM
13 OnepupoBaTh MOHATUSAMHU: JIOrapudM UYKCIa, JECITUYHBIE U HaTypalbHbIE
' norapumMel
2 YpaBHEHUS U HEpPABEHCTBA
2.1 [IpumensTe cBoicTBa cTemeHW Ui TpeoOpa3oBaHUs  BBIPAKEHUH,




OINCPpUPOBATL TMOHATHUAMU: TIOKA34aTCIBbHOC YPAaBHCHHUC U HCPABCHCTBO,
peiaTb OCHOBHBIC TUIIBI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ N HCPABCHCTB

BomonHsaTe mpeoOpa3oBaHMsl BBIPAXKEHUH, COAEpIKAIIMX JIorapu(Mel,

2.2 OTNEepUPOBaTh MOHATHAMH: JOrapuPMHUECKOE ypaBHEHHE W HEPaBEHCTBO;
pemaTb OCHOBHBIE THITHI JOTapU(PMHUUECKUX YPAaBHEHUH 1 HEPaBEHCTB
2.3 Haxomuthb pemieHus npocTelmx TpPUroHOMETPUIECKUX HEPABEHCTB
OnepupoBaTh MOHATUAMU: CUCTEMA JIMHEHHBIX YpaBHEHUI U €€ pellieHue;
2.4 UCIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH ISl peleHus] MPAKTUYECKUX
3ama4y
55 HaxonuTh pemieHust IpoCTeHIINX CUCTEM U COBOKYIHOCTEH pallMOHAIbHBIX
' YpaBHEHUH U HEPABEHCTB
MogenupoBaTh pealbHble CUTyalldd Ha s3bIKe airedpbl, COCTaBIAThH
2.6 BBIPQ)KEHHsSI, YPaBHEHUsS, HEPaBEHCTBA M CHUCTEMBbI IO YCIOBHIO 3a/auH,
HCCIIe10BaTh NOCTPOCHHBIE MOJIENH C HCIIOJIB30BaHUEM arrapara ajreOpbl
3 OyHKIMH U TpadUuKu
OnepupoBaTh MNOHATUSAMH: TMepHOAMYECKas (DYHKIUS, MPOMEXYTKH
31 MOHOTOHHOCTH (DYHKLIMH, TOYKH 3KCTpeMyMa (yHKIMH, HauOoJiblIee U
' HavMEHbIIIee 3HAUYCeHUs (DYHKIMH HAa MPOMEXYTKE; HCIOIb30BAaTh UX JUIA
uccnenoBanus QyHKIMH, 331aHHON TpaprKOM
OneprpoBaTh NOHATHUAMH: TpadUKH TOKA3aTENbHON, JIorapuMUIecKoil u
3.2 TPUTOHOMETPUYECKUX (DYHKIMIA; u300pakaTb WX HAa KOOPIMHATHOM
TUTOCKOCTH U UCTIOJIb30BATh JUTSI PEIICHHUS ypaBHEHUI U HEPABEHCTB
33 N300paxaTh Ha KOOPAWHATHOM TUIOCKOCTH I'paMKU JIMHEHHBIX YPaBHEHUIM
' Y MCIIONIb30BaTh UX ISl PEIICHUS] CHCTEMBI JTMHEHHBIX ypaBHEHHUN
34 Hcnonb3oBath rpadpuku (GYHKIMA I8 HCCIEAOBAHUS IPOLIECCOB U
' 3aBUCHMOCTEH U3 APYTUX YUEOHBIX AUCIHILINH
4 Hauana maTemaTiueckoro aHanmsa
OnepupoBaTh NOHATUAMU: HENpepbIBHAS (PyHKIUS, TPOU3BOAHAS (QYHKIIUHU;
4.1 UCIOJIb30BaTh I'€OMETPUUECKUN U (U3UUECKUI CMBICI MPOU3BOJHON IS
peleHus 3agay
4 HaxomuTh  mpoOM3BOJHBIE  DJIEMEHTApHBIX  (QYHKUUH,  BBIYUCIATDH
' MIPOU3BOJIHBIE CYMMBI, IIPOU3BEEHHS, YACTHOT'O (DYHKIIMHA
Hcnonb3oBaTh  MPOM3BOAHYIO Ui HcCleloBaHMA  (QYHKIMH  Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMBbl, NPUMEHSATh PE3yJIbTaTbl MUCCIEIOBAHUS K
HOCTPOEHHUIO TpauKoB
44 Hcnonb30BaTh NMPOU3BOJHYIO AJIS HAXOXKIEHUS HAWIYYILIEro pelieHus B
' MPUKJIJHBIX, B TOM YHCJIE COLMAIBHO-9KOHOMUYECKUX, 3a1auax
45 OnepupoBaTh MNOHATUSAMH: IE€pPBOOOpa3Hasi M HUHTErpayl; IOHUMATh
' TeOMETPUUCECKUI U U3NUECKHI CMBICI HHTETpaja
46 Haxonuth nepBooOpa3Hble 371€MEHTAapHBIX (YHKIMH, BBIYUCIATh HHTErpal

o ¢opmyne Herotona — JleliOuuna




4.7

Pemarsn MNPUKIIAAHBIC 3ada4ud, B TOM YUCJIC COONUAIbHO-3KOHOMHUYCCKOI'0 U
(GHU3UYIECKOTO XapaKTepa, CPeACTBAMU MAaTEMaTHYECKOro aHAIN3a




IHPOBEPAEMBIE JIEMEHTbBI COAEPKAHUSA

10 KVTIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPRKAHUN

Kon
1 Yucna v BEIYUCIICHUS
Panmonanpubie  uywcna.  OOBIKHOBEHHBICE HM  JACCATHYHBIC JIpOOH, IPOIICHTHI,
11 OCCKOHEUHBIE MepUOANYECKUE TPoOr. AprpMETHIECKHUE OTepallii C PalMOHATbHBIMH
' qrcIamMu, peoOpa3oBaHMs YUCIOBBIX BhIpakeHH. [I[pumeHenmne npodeit u MpoLeHTOB
JUTSL pelIeHus] IPUKJIAIHBIX 33124 U3 PA3IMUHbIX OTPACIICil 3HAHUHN U pealIbHOW KU3HU
JlelicTBUTENbHBIE YNCa. PallnoHaIbHBIC M HPPAMOHAIBHBIC YHCcIa. ApuMeTUIeCKue
1.2 omepalu ¢ JeUCTBUTENbHBIMU Yuciaamu. [lpuOmmkEéHHBIC BBIYMCICHUS, MpaBHUIIa
OKpYTJIEHUs, TPUKHUJIKA U OLIEHKA PE3ybTaTa BhIUMCICHHUI
Crenens ¢ nenbiM nokasarenem. CTangapTHas opMa 3arucy JCHCTBUTEIHHOT'O YUCIA.
1.3 Hcnonp3oBaHue MOAXOAAIIEH (GOPMBI 3aITUCH JEHCTBUTEIBHBIX YHUCEN JJIsi PEIICHUs
MPaKTUYECKUX 3aJ1a4 U MPEJICTABICHUS TAHHBIX
14 Apudmernueckuii KOpeHb HaTypalbHOM cTeneHu. JleHCTBUS ¢ apupMeTHYeCKHUMHU
' KOPHSIMHM HATypaJIbHOW CTENEHU
15 CuHyc, KOCMHYC W TaHIE€HC YHCIOBOTO aprymMeHTa. ApKCHUHYC, apKKOCHHYC,
ApPKTAHT'€HC YHCIOBOIO apryMEHTa
2 YpaBHEHUs U HEpABEHCTBA
2.1 ToaecTBa U TOXKIECTBEHHBIE ITPE0OPa30BaHUS
59 [IpeoOGpazoBaHre TPUTOHOMETPUIECKUX BhIpakeHU. OCHOBHBIC TPUTOHOMETPUICCKHE
' (GopMyJIBI
53 VYpaBHeHue, KopeHb ypaBHeHUsA. HepaBeHCTBO, pellleHHE HeEpaBeHCTBA. MeTon
MHTEPBAJIOB
2.4 Pemenue nienpix u 1poOHO-paIMOHATBHBIX YPaBHEHUN U HEPABEHCTB
2.5 Pemienue nppanoHanbHbIX YPaBHEHU U HEPABEHCTB
2.6 Pemienne TpuroHoMeTpruuecKuX ypaBHEHUH
57 [IpumeHeHne ypaBHEHUN M HEPABEHCTB K PELICHUIO MATEMATUYECKUX 3a/1a4 U 3a]1a4 U3
' pa3IMYHBIX 00J1aCTel HAyKU U PeaIbHON KU3HU
3 OyHKIMH U rpadhuxu
31 OyHkusa, crnocodbl 3amanus Qynkuun. [padux dynkinuu. BzammHo o0paTHBIE
' GyHKIMH
39 OO6nacte ompeneireHus W MHOXECTBO 3HaueHWd ¢yHkiuu. Hymu dyHKIuu.
' [TpoMexxyTKH 3HAKOMOCTOSTHCTBA. UETHBIC U HEUETHBIC QYHKITUU
3.3 CrenenHas GyHKIHS ¢ HaTypaJbHBIM U IIENIBIM ToKaszateneM. E€ cBolicTBa u rpaduk.




CgoiicTBa 1 rpaduK KOpHS N-0if CTEneHn
34 Tpuronomerpuyeckass OKpPYKHOCTb, ONpEAEICHHE TPUTOHOMETPUUECKUX (QYHKLUN
' YHCIIOBOTO apryMeHTa
4 Hauana maremaTtnueckoro aHaimsa
41 [TocnenoBarenbHOCTH, C€HOCOOBI  3aJaHMsl  IocienoBarenbHOCTe. MOHOTOHHbIE
' HOCIE0BATELHOCTH
Apudmernueckass U TeoMmeTpuueckas Iporpeccuu. beckoHeuHo —yObIBaromas
49 | TEOMETpHYECKas Mporpeccus. Cymma OeckOHEYHO YOBIBAIOLIEH TIeoMeTpuyecKon
' nporpeccur. Popmysia CIOXKHBIX TPOLEHTOB. Vcrnonp3oBaHue mporpeccuu s
pelIeHNs peabHbIX 33/1a4 MPUKIAJHOIO XapakTepa
5 MHo:xecTBa U JIOTHKa
MHoxecTBO, omepauuu Haj MHOXecTBamu. Jlmarpammbel Oiinepa — Benna.
5.1 [IpuMeHeHnEe TEOPETUKO-MHOXKECTBEHHOI'O —ammapara Juld OINUCAHUS PpealbHbIX
IPOIIECCOB U SIBICHUM, IPU PEIICHUH 3a/1a4 U3 JIPYTUX YUeOHbIX IPEIMETOB
5.2 Omnpenenenue, Teopema, CleJICTBUE, 10Ka3aTEIbCTBO
11 KITIACC
Kon IIpoBepsieMblii 371eMEHT COMEPKAHUS
1 Uucna v BEIYMCIEHUS
1.1 HarypanbHubie u nenpie uncna. [IpuzHaku 1eIMMOCTH LENBIX YUCET
1.2 Crenenb ¢ pauMoHaNbHBIM ITOKa3aTesneM. CBONCTBA CTETIEHU
1.3 Jlorapudm uncna. JlecaTHuHbIe U HaTypajbHbIE JIOTapU(MBI
2 VYpaBHEHUs U HEPABEHCTBA
2.1 [IpeoOpa3zoBanue BeIpaXKEHUIA, COAEPKALTUX JOTapu(pMbl
2.2 [IpeoOpazoBaHue BeIpaKEHUH, COAEPIKAIINX CTENEHU C paIllMOHATLHBIM MTOKa3aTeleM
2.3 [IpuMepsl TPUTOHOMETPUUECKHUX HEPABEHCTB
2.4 [lokazarenbHble ypaBHEHUS 1 HEPAaBEHCTBA
2.5 Jlorapugmuuecke ypaBHEHHs U HEPABEHCTBA
26 CucTeMbl TUHEHHBIX ypaBHEHUH. PelieHne npuKkiIagHbIX 3a/1a4 ¢ TOMOIIBIO CUCTEMBI
' JINHEVHBIX YPAaBHEHHI
2.7 CucTeMbl ¥ COBOKYNTHOCTH PallMOHAIbHBIX YPABHEHUI U HEPABEHCTB
28 [IpuMeHeHne ypaBHEHM, CUCTEM M HEPaBEHCTB K PEIICHUIO0 MaTeMaTHYeCKUX 3a/1a4
' U 337124 U3 Pa3IMYHbIX 00JIacTel HAYKH U pealbHOW )KU3HU
3 OyHKIMH U TpaduKu
Oynaknusa. [lepuogmdeckue ¢yskmuu. [IpoMeXyTKM MOHOTOHHOCTH (DYHKITHH.
3.1 MakcuMyMbl U MHUHMMYMbl (QyHKuuu. HaumOonblnee u HauMeHblllee 3HAYEHUE
(GYHKIIMK Ha IPOMEXYTKE
3.2 Tpuronomerpuueckne GPyHKIUU, UX CBOKHCTBA U rpaduKH




3.3

ITokazarenbHas U norapupmMudeckas QyHKINHU, UX CBOMCTBA U rpaduku

3.4 Hcnonb3oBanue rpadukoB GyHKUMN A7 pelieH s ypaBHEHHUH U JIMHEHHBIX CUCTEM
Hcnonrs3zoBanue rpadukoB GyHKIUN AT UCCIEIOBAaHUS MPOIIECCOB U 3aBUCUMOCTEHA,
3.5 KOTOpbIE€ BO3HHMKAIOT NpPU pElIeHHM 3a1ad U3 JPYrHMX Yy4eOHBIX IpeIMEeTOB HU
peaIbHOM KU3HU
4 Hauana maremarndeckoro aHaiamnsa
4.1 HenpepriBHbie HyHKITMN. MeTO HHTEPBATIOB ISl pEIIICHUS HEPABEHCTB
4.2 [TpousBoanHas ¢pynkuuu. ['eoMmeTprueckuii 1 GU3MIECKUA CMBICI POU3BOTHON
43 [IpousBogHble 31eMeHTapHBIX (yHKUUNA. DOpMyJIbI HaXOXKIEHUS IPOU3BOIHON
' CYMMBI, IPOU3BEACHUS U YaCTHOTO (PYHKIIHI
[IpumeHeHne nTPOM3BOAHONM K HCCIENOBaHUIO (YHKIUMH HAa MOHOTOHHOCTh U
4.4 KcTpeMyMbl. HaxoxaeHne HamOOJbIIero M HauMEHBIErO0 3HAaYeHUs (PYHKIUU Ha
oTpe3Ke
[IprmeHeHne MPON3BOAHON AJIsl HAXOXKJIEHUSI HAWIYUYIIEero perieHus B MPUKIaJIHbIX
4.5 3amavyax, Ui OMpENeieHUs CKOPOCTH TIpoIlecca, 3aJaHHOTo (HOpMyJIoNn wiIH
rpapuromM
4.6 [TepBooOpaznas. TabGnwuia mepBooOpa3HbIX
47 Wuterpain, ero reoMeTpudeckuii 1 GU3NIECKUN CMBICI. Brruncienne nHTErpana mno

dbopmyne Hetotona — JleiiOnua




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEGOBAHUS K
PE3YJBbBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIBHOM
IMPOT'PAMMBI CPEJTHEI'O OBIIEI'O OBPA30OBAHUS

Kon
NMpoBepPsIEMOro
TpedoOBaHNSs

IIpoBepsiemble TPeOOBAHUS K NMPEIMETHBIM Pe3yJbTaTaM OCBOEHUS
OCHOBHO 00pa30BaTeIbLHON MPOrPaMMBbI CPeTHEro 00Iero
o0pa3zoBanus

Brnanenne MmerogaMu J10Ka3aTeNbCTB, AJTOPUTMaMH pEIICHUS 3a/ad;
yMeHHEe (QOPMYJIHPOBAaTH ¥ ONEPHUPOBATH TOHSATHIMH: OMpEACICHHE,
aKCHMOMa, TeopeMa, CJIEICTBUE, CBOWCTBO, INPHU3HAK, JOKa3aTelbCTBO,
paBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh UX; yMEHUE (HOpMYIUpOBaTh
o0OpaTHOE M TPOTHBOMIOJIOKHOE YTBEP)KACHHE, NPHBOAUTH HPUMEPH U
KOHTPIPUMEPHI, HCIOJIb30BaTh METOJ MaTeMaTWYecKOW HHAYKIUY;
MIPOBOJUTH JTOKa3aTeIbHBIE PACCYKICHUS MPH PEHICHUH 3a/1a4, OIICHUBAThH
JIOTMYECKYI0  TNPaBWIBHOCTb  PACCyXICHHUH; yMEHHE  OIEepUupoOBaTh
MOHSATHSAMH: MHOKECTBO, IOJAMHOKECTBO, OIEpallMU HajJ MHOXECTBAMU;
YMEHHE HCIIOJb30BAaTh  TEOPETUKO-MHOKECTBEHHBIH  ammapaTr — Juis
OIMCaHHUs pealbHbIX MPOLIECCOB U SBJIECHUI U NPU pEeIICHUH 33]ad, B TOM
qHCIIe U3 JPYTrUX yueOHBIX MPEIMETOB; YMEHHE ONEpUPOBATh MOHATUSIMHU:
rpad, cBs3HBIN rpad, AepeBo, UK, Tpad Ha TUIOCKOCTH; YMEHHUE 3a/1aBaTh
U OIHUCHIBATh Ipadbl pa3IMYHBIMU CIOCO0AMM; MCHOIB30BaTh Irpadbl MpH

peIIeHu  3a1a4

YMeHre onepupoBaTh MOHATHSIMH: HATYpPAIBHOE YHUCIO, IIEJI0€ YHUCIIO,
CTCIICHBb C IICJIBIM IOKAa3aTcjyIcM, KOPCHb HaTypaHLHOfI CTCIICHU, CTCIICHDb C
palvOHAJIBHBIM ITIOKAa3aTClIE€M, CTCIICHL C I[CI\/'ICTBI/ITGJ'H)HI)IM II0Kas3aTecJIeM,
JorapupM 4YHCIIA, CHUHYC, KOCHHYC WM TaHTCHC IPOU3BOJIBHOTO YHCIIA,
OCTaTOK IO MOJIYJIO, PAalMOHATHHOE YHCIIO, UPPALMOHATBHOE YHCIIO,
MHOXKECTBA HATYypPAIbHBIX, IIETBIX, PAIMOHAIBHBIX, JEHCTBUTEIHHBIX
quCcel; YMCHUC UCIOJB30BATh IMPU3HAKH ACIIUMOCTH, HauMEeHbIINHN 06H_[I/II71
JENUTENIb W HauMeHbIlee oOInee KpaTHOe, aNropuTM EBKInma mnpu
pELICHUN 3a]1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MMO3UIIHOHHBIMU CHCTEMaMH
CUHCJICHUS; YMEHHUE BHITIOTHAThH BRIYUCIICHUE 3HAYEHUH U MpeoOpa3oBaHUs
BBIPDOKEHUN CO CTENEHsIMU W Jorapudmamu, mpeoOpa3zoBaHus APOOHO-
pallMOHANBHBIX ~ BBIDWKCHUH; YMEHHE  OIEPUPOBATH  IMOHSITHUSMHU:

nocCJaCaA0BaTCIIbHOCTD, apI/I(l)MeTI/I‘-IeCKaSI mnporpeccusda, rcoOMETpHUYCCKasn




nporpeccusi, OECKOHEYHO yOBIBaIOIlas TIeOMETpUYecKas IMpPOrpeccus;
YMEHHE 3a/laBaTh IOCIEIOBAaTEIbHOCTH, B TOM YHCIE C IOMOIIBIO
PEKYPPEHTHBIX (OpMYJI; YMEHHE ONEepUpOBaTh MOHATUSIMH: KOMIUICKCHOE
YHUCI0, COMNpPSKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOIO ~ uucia, (GopMa  3alUCHM  KOMIUIEKCHBIX  YHCEll
(reomeTpuueckas, TpPUTOHOMETpUUYECKass U anreOpanyeckas); yMeTb
IIPOU3BOJUTH apuU(METUUYECKUE JIEHCTBUS C KOMIUIEKCHBIMH YHCIaMU;
IPUBOUTH NMPUMEPHI UCHOIb30BAHNS KOMIUJIEKCHBIX YHCEN; ONEpUPOBAThH
HNOHATUAMM:  MaTpuua 2X2  u  3%3, omnpenenurenb  MaTpULBL,

FCOMeTpI/ILIGCKI/II\/'I CMBICJT OIIPCACTIUTEIIA

YMeHHe omnepupoBaTh IMOHATHAMH: PpalUOHAIbHBIE, HPPALMOHAIBHBIE,
MOKa3aTeNbHbIe, CTEMEeHHbIE, JOTapu(PMUUYECKHE, TPUTOHOMETPUUECKUE
ypaBHEHHSI W HEPABEHCTBA, WX CHCTEMBI, YMEHHE OIEPUPOBATH
MOHSTUSAMH: TOXJAECTBO, TOXIECTBEHHOE MpeoOpa3oBaHUE, ypaBHEHUE,
HEpPABEHCTBO, CHUCTEMa YypaBHEHUH U HEPABEHCTB, PaBHOCUIBLHOCTh
YpaBHEHMI, HEPAaBEHCTB M CHCTEM; YMEHHME pellarb YypaBHEHUS,
HEPABEHCTBA U CHUCTEMBbI C MOMOIIBIO Pa3IMYHbIX NPUEMOB; pelIaTh
ypaBHEHHS, HEPaBEHCTBA M CHCTEMBl C IapaMeTpoM; MPUMEHATH
YpaBHEHMS, HEPABEHCTBA, MX CHUCTEMBI [JIsl PEUICHUS MaTEeMaTHYECKHUX

3a7a4 1 3a/1a4 U3 Pa3IUUHBIX 00J1acTel HAyKH U pPealbHOM KU3HH

YMeHue onepupoBaTh HOHATHSAMH: (QYHKUUS, UYETHOCTH (YHKIIHH,
NEePHOANYHOCTh (PYHKIMH, OrPAaHWYEHHOCTHh (PYHKIMH, MOHOTOHHOCTH
GyHKIMH, SKCTpeMyM (GYHKLIMH, HAauOOJbIIee W HAUMEHbIIEE 3HAUYCHHS
(GyHKIMM Ha TPOMEXKYTKe, HenpepbIBHas (DYHKIIHSI, aCUMIITOTHI T'paduka
(GyHKIMH, TIepBas W BTOpas MPOW3BOJAHAs (PYHKIMH, TEOMETPHUYECKHNA U
¢u3uuecKkuii  CMBICI NPOU3BOAHOM, mepBooOpasHas, ONpeAeIEHHBIH
UHTETpA; YMEHHE HaXOJWUTh ACHMITOTHI Trpaduka (QyHKIWH; yMEHHE
BBIYUCIATH  NPOU3BOJHBIE  CyMMBI, IPOU3BEAEHUS, YAacTHOIO H
KOMIO3MIMK (DYHKIMIA, HAaXOAWTh ypaBHEHHE KacaTelnbHOW K rpaduky
(GYHKIMM; yMEHHE HAXOIHWTh HPOM3BOAHBIC 3JIEMEHTApHBIX (YHKIHI;
YMEHUE HCHOJb30BaTh MPOU3BOJIHYIO Ui HCCIENOBaHMUA (DYHKIIHIA,
HAXOJUTh HaWOOJbIIME W HAaUMEHbBINIWE 3HAueHHWs (QYHKIHNA; CTPOUTH
rpadMKd MHOTOWIEHOB C MCIOJb30BaHMEM ammapara MaTeMaTHu4ecKoro
aHaJM3a; TPUMEHATH MPOW3BOJHYIO U HAXOXKJICHHUS HAWITyYIIero
pelIeHus] B TPHUKJIAAHBIX, B TOM YHCIE COLUAIBHO-?PKOHOMUYECKHX W

dbusznyeckux 3aJadax; HaXOAUTH IUIOMAAN U 00BEMBI (GUTYP C MOMOIIBIO




HUHTCIrpajia; MpUBOJUTHL IPUMCPBI MATECMATHYCCKOIO MOACINPOBAHUA C

nmoMoIIbio TuddepeHInaTbHBIX YpaBHEHUNA

YMeHue oneprupoBaTh NOHIATHAMU: Tpapuk GyHKIIUU, oOpaTHas QYHKIINS,
KoMno3uuusi (QyHKUMH, JuHEHHas QyHKUUS, KBagpaTU4Has (QyHKLUS,
panvoHanbHas (QYHKIUS, CTENeHHas (QyHKIUSA, TPUTOHOMETPHYECKHE
¢GyHKIMH, OOpaTHble TPUTOHOMETpUYECKHE (YHKIMHU, MOKa3aTeslbHas U
Jgorapupmuueckast (QyHKIUH; yMEHUE CTPOUTHh TrpapuKu H3y4EHHBIX
GyHKIUMH,  BBINOJHATH  NpeoOpa3oBaHus  IpaduKoB  (QYHKIIMM,
UCIIOJIb30BaTh I'pauKU Ul U3yYEHMs IPOLECCOB M 3aBHUCUMOCTEH, NpH
peLIeHUH 3a/1a4 U3 JPYrHX y4eOHBIX NMPEJAMETOB U 3a/1ad M3 peabHOU
KU3HM; BbIpaXaTb (opMyslaMH 3aBUCHUMOCTH MEXIy BEIUYMHAMU;
UCIIOJIb30BaTh CBOMCTBAa M rpaduku (QYHKIMHA A pEHICHUS YpaBHEHUM,
HEpaBEHCTB W 3aJad C IapamMeTpamu;, H300pa)kaTb Ha KOOPAWHATHOM

IIJIIOCKOCTH MHOXXCCTBA peIJ_IeHI/Iﬁ ypaBHCHI/Iﬁ, HCPAaBCHCTB U UX CHUCTEM

YMeHue pemaTth TEKCTOBBIE 3aJaud pa3HbIX TUIIOB (B TOM 4YHCJIE Ha
IIPOLIEHTHI, JI0JIM U YacTH, Ha JBM)KEHHE, paboTy, CTOUMOCTb TOBAapOB U
yCIIyT, HaJloTH, 337a4d U3 OoOJIaCTH YNpaBJIEHUs JIUYHBIMU U CEMEHHBIMU
(¢uHAHCAMM); COCTABIIATH BBIPAXKEHUS, YpPaBHEHUsS, HEPaBEHCTBA U UX
CHUCTEMBI IO YCJIOBHMIO 3a7a4d, HMCCIEAOBATH IIOIYYCHHOE DEIICHUE U
OLIEHMBATh MPABIONOJOOHOCTh PE3YJIbTATOB; YMEHHE MOJCIUPOBAThH
peaJbHBIE CHUTyallMd Ha S3bIKE MaTEMaTUKH; COCTAaBIATb BBIPAKEHUS,
YPaBHECHMS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aa4H, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJENM C  HUCIOJIb30BAHMEM  ammapata  anreOpsl,

MHTEPIPETUPOBATH NOJyYECHHBIN PE3yJIbTaT

YMeHHne ornepupoBaTh NOHATUSMH: CpeJHee apupMeTHyeckoe, MeauaHa,
HauOoublllee ¥ HaUMEHbIIIee 3HAYEHHs, pa3Max, AUCIIEPCUsi, CTaHIAPTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHE H3BJIEKaTh, MHTEPIPETUPOBATH
uH(popmaIuio, MpeACTaBICHHYIO B TaOMUIAaX, HA AMarpaMmax, rpadukax,
OTpaXKaIoLIyI0 CBOMCTBA peabHBIX MPOLIECCOB U SIBICHUI; MPEACTaBIATH
uHGOpMAIMI0O C [OMOILIbIO TabMuI MW JUarpaMM; HCCIEI0BaTh
CTaTUCTUYECKUE [aHHbIC, B TOM 4YHUCIIE€ C MPUMEHEHHUEM TpaPuuecKux
MCTOZOB M 3JICKTPOHHBIX CPCACTB, Fpaq)I/ILICCKI/I ucciaeag0oBaTb COBMECTHBIC

HaAOJIIOJICHHS C TOMOILBIO TUarpaMM pacceuBaHUs U JTMHEHHOMN perpeccuu

YMeHue omnepupoBaTh MOHSITHSMH: CIyYalHBIA ONBIT W CiydailHOe

COOBITHE, BEPOSTHOCTh CIy4aHOrOo COOBITHS; YMEHHE BBIYUCIATDH




BEPOSITHOCTh C HCHOJb30BAaHUEM TpauIecKuX METOJI0OB; MPUMEHSThH
(GopMyIIbl CHOXEHHMSI U YMHOXKEHHUS BEpPOSITHOCTEH, (opMyIy IMOJIHOM
BEpOSTHOCTH, (hopmyity bepHyninu, komOuHaTopHbIe (AaKThI U (OPMYIIBI;
OLICHHMBATh BEPOSTHOCTU pEAIbHBIX COOBITUH; YMEHHE OIEpUpPOBaTh
NOHATHAMM:  CIy4aliHas BEIMYMHA, pPACIpPEACIICHUE BEPOSTHOCTEH,
MAaTe€MaTU4eCcKOe OKUJaHUEe, AUCIEPCUs U CTAaHJAPTHOE OTKJIIOHEHUE
CIly4yailHOH  BEeNWYMHBI, (QYHKIWU paclpeneseHuss ¢ IUIOTHOCTH
PaBHOMEPHOI'0, IIOKA3aTEIbHOTO U HOPMAJIbHOTO PaclpeieICHU; yMEHUe
UCII0JIB30BaTh CBOMCTBA M3YYEHHBIX PACIPENEICHUN I PEIICHUs 3a/ad;
3HaKOMCTBO C MOHSTUSMM: 3aKOH OOJIBIIUX YHCEN, METOAbl BHIOOPOUYHBIX
UCCIICIOBAaHNN; YMEHHME IPUBOJUTHL IIPUMEPHI IPOSBICHUS 3aKOHA
OONBPIINX 4YHCET B TNPHUPOIHBIX U OOIIECTBEHHBIX SBICHUSIX; YMEHHE
OIEpUPOBATh MOHATHAMH: COYETAaHHE, MEPECTaHOBKA, YHCIO COYETAHUH,
YUCIO  TepecTaHoBOK; OuMHOM  HbloTOHA;  yMeHHE  MPUMEHSThH
KOMOHMHATOpHbIE (PAKThl U PACCYXACHUS JUIsl PELEeHUs 3a/a4; OLCHUBATh
BEPOSITHOCTU PEaJIbHBIX COOBITHI; COCTABIISATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH NOJyYECHHBIN PE3yJIbTaT

YMeHnne omnepupoBaTh MOHATHUSMH: TOYKa, TMpsAMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE3OK, JIyd, BEIMYUHA yTJIa, IUIOCKUMA YToJl, ABYTPaHHBII
yroj, TPEXIPAaHHBIM Yo, CKPEeLMBAIOLIUECS MPSMBbIE, TapaljeIbHOCTh U
NEePIEHANKYIIPHOCTh MNPAMBIX U IUIOCKOCTEH, Yrosl MEXIy MpsIMBIMH,
Yroia MeXOy MpsSIMOM U TUIOCKOCTBIO, YIrOJd MEXAY IUIOCKOCTAMH,
paccTossHUE OT TOYKHU A0 IUIOCKOCTH, PACCTOSHUE MEXIY HPSIMBIMH,
paccTosTHUE MEXy IUIOCKOCTSIMHU; YMEHHE HUCMOJIb30BaTh MPH PELIEHUU
3a/1a4 U3y4yeHHbIe (PAKTBl U TEOPEMBI TUIAHUMETPUHU; YMEHHE OIEHHBATh
pa3Mepel  OOBEKTOB OKpPY)KAIOIIETO MHUPA; CTPOUTH MAaTeMaTHYeCKHe
MOJIEIH C TOMOIIBI) TE€OMETPUUECKHX TOHATUNH M BEIUYMH, pEUIaTh

CBA3aHHBIC C HUMU MPAKTHUYCCKUC 3a/1a4U
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YMeHHne omepupoBaTh MOHATUSMHU: IUIOMIAIAL (GUTYpPBI, 00bEM (uUrypHI,
MHOTOTPaHHUK, MPaBWJIBHBI MHOTOTPaHHHK, CEYEHHUE MHOTOTPAHHHKA,
KyO, mapajuienenumesi, Npu3Ma, NOHUpaMuaa, (urypa M IMOBEPXHOCTb
BpalleHus, IMWIMHIP, KOHYC, mmap, cdepa, miomans chepsl, II0MaIb
MOBEPXHOCTH MNHpaMU[bl, NPU3MbI, KOHycCa, LWIHHApA, 00BEM Kyoa,
NpSMOYTOJIFHOTO Tapajulesienune a, MHPaMHUIbl, TPU3MBI, LWIHHIPA,
KOHyCa, IIapa, pa3BEpTKa IMOBEPXHOCTH, CEUCHMs KOHyca M IMIMHJIPA,

napajuiCjIibHBIC OCHU HWJIM OCHOBAHUIO, CCUYCHUC 1Iapa, IIJIOCKOCTD,




Kacamomasicss chepsl, IUIMHApPA, KOHYCa; YMEHHME CTPOHMTh CeueHHE
MHOTOTpaHHUKA, U300pakaTh MHOTOTPAaHHUKH, (QUIYpbl M MOBEPXHOCTHU
BpAIllCHUs], UX CEYEHUS, B TOM YHCIIE C MOMOIIbIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHE MPHUMEHSTh CBOWCTBA T'€OMETPUYECKUX (HUTYp, CaMOCTOSTEIHBHO
dbopMyIIHpOBaTh ONpPENENCHHs U3y4aeMbIX (PUTYp, BbIIBUTATh TUIIOTE3bI O
CBOMCTBaX M IMpPHU3HAKAX TE€OMETPHUUECKUX (QUryp, OOOCHOBBIBATH WIIH
ompoBepraTb MX; yMEHHE NPOBOJUTH Kiaccudukanuioo ¢Guryp 1o
pa3MYHBIM TIPU3HAKAM, BBIIIOJHATh HEOOXOAUMBIE JOMOJHUTEIbHbBIE

MOCTPOCHUS
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YMeHue omnepupoBaTth TOHATHUSMH: JBHKCHHE B  IIPOCTPAHCTBE,
napajuIeTIbHBINA MEPeHOC, CHMMETpPHUsl Ha TUIOCKOCTH M B TIPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHHWe TOAO0US, TMOAOOHBIE (QUIYpPHI; YMEHUE
pacrio3HaBaTh paBHBIC M IMOJOOHBIC (PUTYPHI, B TOM YHCIIC B TPUPOJIEC,
UCKYCCTBE, apXUTEKTYpE; UCIO0IH30BATh TEOMETPUUYCCKHE OTHOIICHUS TPH
pelIeHUH 33ja4y; HaXOJUTh TEOMETPUYECCKHUE BEIMYHHBI (JUIMHA, YTOJI,
IJI0MIah, 00BEM) TIPH PEIICHUU 3a/1a4d U3 JIPYTUX YYeOHBIX MPEIMETOB U
U3 PEaTbHON JKU3HHU, YMCHHUE BBIUUCIISATH TCOMETPHUYCCKUE BEINYHHBI
(uMHA, YTOJ, IUIOMAAb, OOBEM, IUIOMIAAh IMOBEPXHOCTH), HCIIONB3YS
u3ydeHHble (OPMYJIBI U METOABI, B TOM YHCJE: TUIONIAh MMOBEPXHOCTH
MUPAMHUJIBI, TPU3MBI, KOHYyCa, IIUHAPA, TUIOMAnb cepbl; o0béM Kyoa,
NPSMOYTOJIFHOTO ~ Tapajulesienuea, MUPaMHIbl, TPU3MBL, IHJIMHIPA,

KOHYcCa, [I1apa; YMEHHE HaXOAUTh OTHOLIEHHE 00bEMOB MOAOOHBIX (HUTYP

12

YMenue OICpUPOBATH MOHATHAMU: NPAMOYTOJIbHAsA CUCTCMa KOOpJAWHAT,
BCKTOp, KOOPAWHATHI TOYKH, KOOpPAWMHATBI BCKTOpPA4, CyMMa BCKTOPOB,
MMPpOU3BCACHUEC BCKTOpAa Ha 4YHCIIO, Pa3JIOKCHHUC BCKTOpa IIO 6a3ncy,
CKaJIIpHOC HPOU3BCACHUC, BCKTOPHOC MPOU3SBCACHUC, YI'OJI MCIKAY
BCKTOpaMH; YMCHHUC HCIIOJIB30BATh BeKTOpHBIﬁ n KOOp)II/IHaTHBII\/’I METO

AJI peIICHUA T'€OMCTPUICCKUX 3a/JaY U 3ada49 APYTrux y‘le6HBIX npeaMEeToOB
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YMeHue BBI6I/IpaTB HOHXOI{HH_II/II‘/JI MCTOA OJid pCIICHUA 3a1a4r, IOHUMAHUC
SHAYUMOCTH MATEMATHKHW B HU3YUYCHUU MPHUPOAHBIX M 06III€CTBGHHBIX
mpoueCcCoB Hu HBHGHHﬁ; YMCHHEC PACIIO3HABATL IIPOABJIICHHUC 3aKOHOB
MAaTCMAaTHKU B UCKYCCTBC, YMCHHC NIPUBOAUTH NMMPHUMEPLI MATCMATUYCCKUX

OTKPBITUIA POCCUHUCKON M1 MUPOBOM MAaTEMaTUYECKON HAyKH




HEPEYEHDB JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbBIX HA EI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3J1€MEHT COAEPKAHUS
1 Yucrna v BBIYUCIICHHS
11 Harypanbubie u nensie uncina. [IpuzHaku AeIMMOCTH 1eJIbIX YUCes
12 Pammonaneneie  umcnma. OOBIKHOBEHHBIE W JIECATUYHBIE JPOOW, TIPOIICHTHI,
' OECKOHEYHBIE MTePHOANIECKIE IpoOH
13 Apudmernueckuii KOpeHb HaTypalbHOW cTeneHH. JleficTBusa ¢ apudmMeTHyecKuMu
' KOPHSIMH HaTypaJIbHOH CTENeHH
14 Crenens ¢ 1enbIM nokasaresneM. CTeneHb ¢ pallMoHaIbHBIM MoKa3aTeneM. CBolcTBa
' CTEICHH
15 CuHyc, KOCHMHYC M TAHIEHC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT€HC YK CIIOBOT'O apryMeHTa
1.6 Jlorapu¢m uncna. JlecaTHuHble U HATYpaJIbHBIC JIOTAPUPMBI
JeiictButenpHble 4Yncna. Apudmerndeckue omepanud ¢ JACHCTBUTEIBHBIMU
1.7 yrciaaMu. [IpuOmmkEHHBIE BEIYUCICHNUS, TIPaBUIIa OKPYTJICHUS, TPUKHUJIKA U OI[CHKA
pe3yJibTara BEIYMCIEHUN
1.8 IIpeoOpazoBanue BbIpaXKEHUN
1.9 KommuiekcHble uncna
2 VpaBHEHHUS U HEPABEHCTBA
2.1 Llenbie U IPOOHO-PAIIMOHATTBHBIE YPABHEHHUS
2.2 HppannoHaibHbIe ypPaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHeHUS
2.4 [Moka3arenbHbIE U JIOTapr(PMUIECKHE YPABHEHHS
2.5 Llenbie 1 1poOHO-pAIOHANIEHBIC HEPABECHCTBA
2.6 HppanunoHanbHble HEPaBEHCTBA
2.7 IokazarenbHble U Torapu(MUUYECKHe HEPaBEHCTBA
2.8 Tpuronomerpuieckue HepaBeHCTBA
2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHHI U HEPaBEHCTB
2.10 |  VYpaBHeHwus, HEPABEHCTBA M CUCTEMBI C ITapaMETPaMK
2.11 | Marpuna cucreMbl JMHERHBIX ypaBHEeHHH. Onpenenureb MaTpULb]
3 OyHKIMYU 1 rpaduKu




Oyuknus, cnocoObl 3amanus (yskuuu. ['paduk ¢dyHknuu. B3aumuo oOparHBIE

3 ¢byukimu. Yérnsie u HeuérHble QyHKuuu. [lepuoaunueckue GpyHKIUN
Ob6nacTh ompeneneHUss W MHOXeCTBO 3HaueHud ¢yHkuuu. Hymu dyskumu.
32 [IpoMexyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKH  MOHOTOHHOCTH  (YHKIIUH.
' MakcuMyMbl ¥ MUHUMYMBI (yHKIMU. Haumbonbllee W HaWMEHbIEE 3HAYCHHE
(YHKITUU Ha IPOMEKYTKE
33 Crenennas (yHKIMS C HATypalbHBIM U IETbIM MOKazareneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduKk KOpHs N-0ii CTeTeHH
3.4 Tpuronomerpryeckre GyHKIUM, HX CBOMCTBA U IpaduKu
3.5 [TokazarenbHas u morapudmudeckas GyHKIHH, UX CBOMCTBA U T'papuKu
36 Toukum paspeiBa. Acumnrorbl rpadukoB ¢yHkmuii. CpoiicTBa  (HyHKIIHIA,
' HETPEPHIBHBIX Ha OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 3aIaHUS TOCIEA0BATEILHOCTEH
3.8 ApudmeTrnueckas 1 reoMeTpruecKas nporpeccu. @opmyia coKHBIX MPOLIEHTOB
4 Hauana maTemarnueckoro aHanmsa
41 [IpousBonnas ¢pynkun. [Ipon3BoaHbIE 3JIeMEHTAPHBIX (YHKINH
[IpumeHeHne mMPOU3BOAHON K UCCIENOBaHHIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. Haxok/ieHue HamOOJbIIEero ¥ HaUMEHBIIEro 3HaueHus (pyHKIUM Ha
oTpe3Ke
4.3 [TepBooOpaznas. Unrerpan
5 MHoOXecTBa U JIOTHKA
51 MHokecTBO, onepanuu HaJ MHOKecTBamu. Jluarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTucTHKa
6.1 OnwucarenpHasi CTaTUCTHKA
6.2 BepositHOCT
6.3 Komb6unaropuka
7 I'eomerpus
7.1 @Ourypsl Ha MIOCKOCTH
7.2 [IpsAMEIE ¥ TUIOCKOCTH B IIPOCTPAHCTBE
7.3 MHoOrorpaHHUuKH
7.4 Tea 1 NOBEPXHOCTU BpaLleHUA
7.5 KoopauHnats! 1 BEKTOPBI




YYEBHO-METOJJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Anrebpa 1 Havyana Matematnyeckoro aHanusza. 10-11 knaccsl: yueo6. s
0011e00pa30BaTeIbHBIX OPTaHU3AIM: 0a30BbIi U YIITyOJl. yPOBHH/[ ATUMOB
[I.A. u ap.].-13-e u3a. — M.: Ilpocsemenue, 2025. — 463 c.
METOAUYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA
Anrebpa u Hayasla MaTeMaThyeckoro aHainuza. 10-11 kmaccer: yue0. Jlis
0011e00pa30BaTeIbHBIX OPTaHU3AIM: 0a30BBIi U YIITyOIl. ypOBHH/[ ATUMOB
[II.A. u ap.].-13-e u3a. — M.: IlpocBemenue, 2025. — 463 c.
HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETHU
MHTEPHET

https://math.ru/

BuptyanbHble 1a00paTopHbIe U MPAaKTUYECKUE PAOOTHI HA YIITYOJIEHHOM
ypoBHe cpeniHero obiero oopazopanusi. — ®I'bHY «MucTtutyT
CTpaTeTruu pa3BUTUs 00pa3oBaHus». — [DIeKTpoHHBIH pecypc]. — URL:

https://content.edsoo.ru/lab/

Mertomuueckue keicel no Marematuke. — ®I'bHY «MuctutyT
CTpaTeruy pa3BUTUSL 00pa30BaHUD). —
https://content.edsoo.ru/case/subject/6/

[TopTan «Eaunoe conep:kanue oO1iero o0pa3oBaHusdy. — [ DIEKTPOHHbBIN
pecypc]. — URL: https://edsoo.ru/

Poccuiickas anekTpoHHas 1ikosa. — [AnexkTponHsiid pecypc]. — URL:
https://resh.edu.ru/
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