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MNOACHUTEJIBHAS 3AIINCKA

VYueOHbIl Kypce «AnreOpa W Haydaja MaTEMaTHYECKOTO aHaIW3a» SBISICTCS OJHHUM U3
HanOoJsiee 3HAUYUMMBIX B IPOrpaMMe CpeaHero oomero oOpa3zoBaHMA, IOCKOJIBKY, C OJHOU
CTOPOHBI, OH 00ECTIeunBaeT HHCTPYMEHTANIbHYIO 0a3y AJIs U3y4YEeHUS BCEX €CTECTBEHHO-HAYUHBIX
KypPCOB, a C JPyToil CTOPOHBI, (POPMHUPYET JOTHYECKOE U a0CTPAKTHOE MBIIIJICHHE 00YYaromuXxcs
Ha YypOBHE, HEOOXOAMMOM [UIsi OCBOCHHUS WH(POPMATHKH, OOIIECCTBO3HAHUS, HWCTOPHH,
CIIOBECHOCTH M JAPYTUX IUCIMIUIMH. B pamkax gaHHOTO ydeOHOTro Kypca oOydaromiuecs
OBJIAJICBAIOT YHHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOM HayKu, KOTOopass (opMyIupyeT CcBOU
JOCTH)KEHUS B MAaTEMAaTUYEeCKOH Gopme.

VY4eOHblii Kypc anreOpsl U Hadall MaTEeMaTHMYECKOTO aHallM3a 3aKJaJbIBaET OCHOBY JUIS
YCIICUIHOTO OBJIAJCHUS 3aKOHAMH (PU3UKH, XUMUH, OMOJIOTHUH, TOHUMAHUSI OCHOBHBIX TEH/ICHIIUH
pPa3BUTHUSI SKOHOMHUKHM U OOIIECTBEHHOM >KHU3HH, MO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX
IU(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJOTHAX, YBEPEHHO HCIOJb30BaTh WX IS JalbHEUIIEro
o0pa3oBaHMs U B TOBCEIHEBHOM XHU3HU. B TO ke Bpemst OBlaicHHe aOCTPAKTHBIMU U JIOTHYECKU
CTPOTUMH KOHCTPYKIMSAMH alnreOpbl 1 MaTeMaTUYeCKOro aHajln3a Pa3BUBACT YMEHUE HAXOAMUTh
3aKOHOMEPHOCTH, 000CHOBBIBATH HICTHHHOCTb, JOKA3bIBaTh YTBEPKACHUS C TOMOIIbI0 HHAYKIIUN
U PacCyX/1aTh ACAYKTUBHO, MCIIOIb30BaTh 0000OIICHNE U KOHKPETU3AIMI0, a0CTparupoBaHue u
aHAJIOTHIO, POPMUPYET KPEaTUBHOE U KPUTHUECKOE MBILIUICHHUE.

B xonme m3ydenus yueOHOTO Kypca «Anredpa M Hayaja MaTeMaTHUYECKOTO aHaIN3a»
oOydaromyecsi MOJy4yaloT HOBBIM ONBIT pEIIeHUs MPHUKIAJHBIX 3a]ad4, CaMOCTOSTEIbHOIO
MOCTPOCHHUST MATeMaTHYECKUX MOJENEH pealbHbIX CHTyalluid, HHTEPIPETAlUH IOJy4YeHHBIX
pelIeHU, 3HAaKOMSTCS ¢ MPUMEPaMU MAaTeMaTUYeCKUX 3aKOHOMEpPHOCTEW B MPHUPOJE, HAyKe U
UCKYCCTBE, C BBIJAIOIIMMUCS MaTEMaTUYECKUMU OTKPBITUSMH U UX aBTOPaMHU.

VY4eOHblii Kypc oOnanaeT 3HAYUTENbHBIM BOCHUTATENbHBIM IOTEHIIMAIOM, KOTOPBIH
peanmu3yercss Kak yepe3 yueOHbIM MaTepuasl, CHOCOOCTBYIOUIMH (POPMUPOBAHHIO HAYYHOTO
MHPOBO33pEHHUs, TakK W dYepe3 crnenuduky ydeOHOW  AesATeNbHOCTH, TpeOyromein
IPOJOJDKUTEIPHON  KOHIIGHTpPAllMM  BHUMAHUS, CaMOCTOSTENIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJTYYEHHbIN pe3ysbTar.

B ocnoBe meronuku oOydeHus anrebpe M HadalaM MaTEMaTUYECKOro aHaIM3a JIC)KUT
JEeSTeIbHOCTHBIA IPUHLIUIT 00yYEHUS.

B crpykType yueOHoro kypca «Anredpa 1 Hayajga MaTeMaTHYECKOTO aHAIN3a» BBIJCIICHBI
CIIEyIOIINE COJepKaTeNbHO-METOAuYecKre JTUHUM: «Yucna u BbrUHUCICHUS», «DyHKIUU U
rpadukn», «YpaBHEHHs U HepaBeHCTBay, «Hayana MaTeMaTH4eCKOro aHaau3ay, « MHOXeCTBa U
Joruka». Bce ocHOBHBIE cOfiepKaTEIbHO-METOANYECKHE JIMHUY U3y4aloTCs Ha MPOTSHKEHUH IBYX
JeT 00y4eHus: Ha YpOBHE CPEIHEro oOmiero oopa3oBaHMs, €CTECTBEHHO JOMOIHSS APYT Apyra U
MOCTENIEHHO HAChIIIasiCh HOBBIMU TeMaMu U pasfenamu. JlaHHbIA y4eOHBIM Kypc sBisieTcs
MHTETPAaTUBHBIM, IMTOCKOJBKY OOBENMHSET B cebe colepKaHWE HECKOJIbKUX MaTeMaTHUECKUX
JTUCIUIUINH, TAKUX Kak anreOpa, TPUrOHOMETPHs, MaTeMaTHUYECKUM aHalu3, TEOPUsSI MHOXKECTB,
MaTeMaTHuecKas Joruka u japyrue. [lo Mepe Toro kak oOydaroliuecs OBIaleBalOT BcE Ooiee
OIMPOKMM  MaTeMaTH4YeCKUM ammaparoM, Yy HHUX IIOCIEAOBaTelIbHO (opMuUpyeTcs U
COBEPILEHCTBYETCS YMEHHE CTPOUTHh MaTEMaTUYECKYI0 MOJIEb PEAIbHOM CUTyalluu, IPUMEHSTh
3HAHUA, TOJYYEHHbIE MpPH M3YYEHUU Y4YeOHOro Kypca, sl pEIIeHUs CaMOCTOSATEIbHO
c(hOpMyJIUPOBAHHON MaTEeMaTUYECKOM 3a/1a4H, a 3aTeM UHTEPIIPETUPOBATH CBOM OTBET.

CopepxarenbHo-MeTOAUYECKas TMHUSA «Yncra u BRIYMCIIEHUs» 3aBepiaeT (OpMHUpPOBaHNE
HaBBIKOB UCIIOJIb30BaHUS JICHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO HA4aTO Ha YPOBHE OCHOBHOTO
obmero odpaszoBanus. Ha ypoBHe cpemnero obmiero oopazoBanus 0co00€ BHUMaHUE YIEISETCS
(OpMHPOBAHNIO HABBHIKOB PAIlMOHAIBHBIX BBIYMCIICHUH, BKIIOYAIONINX B ce0sl MCIOIb30BAHUE
paznuuHbIX (OpM 3amUCH 4YHCla, YMEHHE JAeNlaTh NPUKUIKY, BBIIOIHATH NPHUOIMKEHHbIE
BBIYUCIICHUS, OLCHUBATh YUCIIOBBIC BBIPAXKEHUS, padOTaTh C MAaTEMAaTUYECKUMHU KOHCTAHTaMH.
3HaKOMbI€ 00YUYaIOUIMMCSI MHOYKECTBA HATYPaJIbHBIX, EJIbIX, PALIMOHANBHBIX U JEHCTBUTENbHBIX



YyHcesl JOMOJIHAIOTCS MHOXXECTBOM KOMIUIEKCHBIX 4YHCeNl. B KaXJIOM U3 3TUX MHOXECTB
paccMaTpUBalOTCSl CBOMCTBEHHBIE eMy CIEIM(HUECKUE 3aJaud U OIEpaluu: JeleHHe Halledo,
ONEpUpPOBAHUE OCTaTKaMH HAa MHOXKECTBE ILIENBIX YHCEN, 0COObIE CBOMCTBA pPAllMOHANBHBIX U
UppaMOHATIBHBIX YUCEN, apU(PMETUIECKHE OTEepaliy, a TAK)KE U3BJICUCHHE KOPHS HAaTypallbHOU
CTENEeHH Ha MHOXECTBE KOMIUIEKCHBIX uHcell. biaromapsi mociieqoBaTeIbHOMY PacIIMpPEHUI0
Kpyra HCIOJIb3yEMBIX YMCENl M 3HAKOMCTBY C BO3MOYKHOCTSIMM UX NPUMEHEHMS JUIsl PEIICHUs
Pa3IUYHBIX 3a/1a4 GOPMHUPYETCS MPEACTABICHUE O EMHCTBE MATEMAaTUKU KaK HAYKH U €€ POJIH B
MIOCTPOCHUU MOJIENIEH peabHOTO MUPA, IIUPOKO UCTIOIB3YIOTCS 0000IIEeHIE U KOHKPETH3ALIHSL.

Jlunns «YpaBHEHHsS] U HEPABEHCTBA» PEATU3yeTCs] HAa MPOTSHKEHUH BCEro OOydyeHHUsS Ha
yYpOBHE cpeaHero ooOmiero o0pa3oBaHuUs, IOCKONBKY B KaxaoM paszene IlporpamMmer
MPEyCMOTPEHO pEellIeHHuEe COOTBETCTBYIOIIMX 3ajad. B pe3ynpraTe oOyuaromiuecs: OBJIaJeBalOT
pa3IMYHBIMU  METOJAaMH  DPELIEHUS pPAlMOHAIBbHBIX, WPPALMOHAIBHBIX, IOKA3aTElIbHbIX,
Jorapu(pMHUUECKUX U TPUTOHOMETPUUYECKUX YpPaBHEHHM, HEPABEHCTB M CHCTEM, a TakXKe 3ajad,
coJepkaiux napaMmerpsl. llomyueHHble yMEHMsI IIMPOKO HMCHOJIB3YHOTCS NPU HMCCIEAOBAHUU
GYHKIUI ¢ TOMOIIBIO TPOU3BOHON, MPH PEeUICHUH MPUKIAAHBIX 3a7a4 U 3a/1a4 Ha HaX0XKJIeHUe
HauOOJBIINX U HAUMEHBIINX 3HauUeHU (yHKuuu. JlaHHas copepkaTenbHas JMHUS BKIIOYACT B
cebs Takke (OPMHUPOBAHHME YMEHUM BBITIONHATH Pacu€Thl Mo GopmysaMm, MpeoOpa3oBaHUS
palKOHATBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUMN, a TAK)KE BBIPAXKCHUH,
coJlepKalliX CcTerneHu u Jjorapudmel. braromaps wu3ydeHHIO anreOpanyeckoro Marepuaina
IOPOMCXOOUT JalbHEHIIee pPa3BUTHE AITOPUTMUYECKOIO U aOCTPAKTHOTO  MBIIIJICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKU AETYKTUBHBIX PacCyKIeHUM, pabOoThl C CUMBOJIbHBIMU
dbopmaMu, TpeACTaBICHNs 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BUJEC PABEHCTB U HEPABEHCTB.
Anre6pa npeziaraet 3QpGeKTUBHbIE HHCTPYMEHTBI ISl peLICHUS TPAKTUYECKUX U €CTECTBEHHO-
HAy4HBIX 3ajja4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTHU KaK SI3bIKa HAYKH.

CopepxarenbHo-MeToanyeckass aTuHUS «DyHKIMK U TrpadUKu» TECHO NEpeIieTaeTcs C
JPYTUMH JUHUASIMHU Y4€OHOTO Kypca, IIOCKOJIBKY B KAKOM-TO CMBICIIE 33/1aET MOCIIEe10BaTEIbHOCTD
u3yueHus Mmartepuana. V3ydeHwe CTENeHHOH, IMOKa3aTeNbHOM, JiorapuMUYecKOl U
TPUTOHOMETPHUYECKUX (DYHKIHI, UX CBOHCTB U Ipa(puKOB, NCHOIb30BaHNE QYHKIMN IS peILICHHS
3a[a4 U3 IpYruxX y4eOHbIX MPEAMETOB U peaibHON KU3HU TECHO CBSA3aHO KaK C MAaTEMAaTUYECKUM
aHaJIM30M, TaK U C pellICHHEM ypaBHEHH 1 HepaBeHCTB. [1pu 3ToM 60s1bI10€ BHUMaHKE YACTISIeTCS
(bopMUPOBAHUIO YMEHHUSI BBIpakaTh (POpMyJIaMU 3aBUCHUMOCTH MEX]Ty Pa3IMUHbIMU BEIMUYNHAMH,
UCCIIeIOBaTh MOJMy4YeHHbIe (DYHKIMH, CTPOUTh MX rpaduku. Marepuan 3TOH copepikaTebHON
JMHUY HalleJIeH Ha pa3BUTHE YMEHHI U HaBBIKOB, MO3BOJISIFOIIMX BBIPAXKAaTh 3aBUCUMOCTH MEKIY
BEJIMYMHAMU B Pa3IMYHON (opMe: aHAIUTHYECKOH, rpadudeckoit u cnoBecHoi. Ero m3yuenue
CIOCOOCTBYET Pa3BUTHIO AITOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OO0O0OIIEeHUI0 |
KOHKPETHU3alluH, UCII0JIb30BAHUIO aHAJIOTUH.

CopepxarenbHas muHusa «Havana maTeMaTHyeckoro aHajan3a» IMO3BOJISIET CYLIECTBEHHO
pacMpuTh KPyr Kak MaTeMaTHYECKUX, TaK W MPUKIAJHBIX 337a4, TOCTYIHbBIX 00ydYaromuMmcs,
TaK KaK y HHUX MOSBISETCS BO3MOKHOCTh CTPOUTH IPaUKHU CIOKHBIX (PYHKUIUN, ONpEeaensaTh UX
HanOOJIbIINE U HAUMEHBINE 3HAUYEHUS, BHIYUCIIATD TUIOMAAN GUryp 1 oOBEMBI Tel, HAXOIUTh
CKOPOCTHM U YCKOpeHHsI mpoueccoB. JlaHHas coaepkaTelbHas JHMHUS OTKPHIBAE€T HOBBIC
BO3MO>KHOCTH [TOCTPOEHMSI MAaTEMaTUUECKHUX MOJIEIIEN pealIbHbIX CUTYalUii, T03BOJISIET HAXOAUTh
HaWIydlllee pelleHHue B MPUKIAAHBIX, B TOM YHCJIE COLUATbHO-IKOHOMUYECKHX, 3aJayax.
3HAaKOMCTBO C OCHOBAMHM MAaTE€MaTH4YEeCKOIO aHAJIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(bopManbHO-IOTMYECKOT0 U KPEAaTUBHOTO MBILIUICHUS, (POPMHUPOBAHUIO YMEHHMH pacrno3HaBaTh
IPOSIBJIICHUS] 3aKOHOB MaTeMaTHKU B Hayke, TEXHUKE M HcKyccTBe. OOydarolyecs y3HAIOT O
BBIJIAIOIIUXCS pe3yibTaTax, MOJIYYEHHBIX B XOJ€ Pa3BUTHs MAaT€MaTHKHU KaK HayKd, U 00 HX
aBTOpax.

CopepxarenpHO-MeTONUYECKAsE JIMHUA «MHOXKecTBa U JIOTMKa» BKIIOYaeT B cels
AJIEMEHTBl TEOPUM MHOXKECTB W MAaTE€MaTH4YEeCKOW JIOTMKH. TeopeTHKO-MHOKECTBEHHBIE
MPEJICTaBICHHUS] TPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTHKU W Mpeajaraior Haubosee



YHUBEPCAJIbHBIA SI3bIK, OOBEAUHSIONIMI BCe pa3fesibl MaTeMaTUKH U €€ MPUIIOKEHUI, OHU
CBSI3BIBAIOT Pa3HbIC MAaTEMAaTUYECKHUE TUCIIUTUIMHBI M UX MPWIOKEHUS B equHoe 1enoe. [lostomy
BaXHO JIaTh BO3MOXXHOCTh OOy4aloleMycs TIOHUMaTh TEOPETHUKO-MHOKECTBEHHBIN SI3bIK
COBPEMEHHOU MaTeMAaTHKH U UCTIOJIB30BATh €T0 JIJISl BEIPAXKEHUS CBOMX MBICIICH. [[pyruM BaKHBIM
OPU3HAKOM MAaTeMaTUKH KaK HayKd CleIyeT TMpU3HaTh CBOMCTBEHHYIO €W CTpPOrocTh
000CHOBaHUI U CIIEJIOBAHHUE OTPECIIEHHBIM MTPaBUIIaM MTOCTPOCHHUS IOKA3aTEIbCTB. 3HAKOMCTBO
C DJJEMEHTaMH MaTeMaTHYeCKOl JIOTUKHU CHOCOOCTBYET Pa3BUTHUIO JIOTHUYECKOTO MBIIUICHUS
00ydJaromuxcsi, MO3BOJSIET UM CTPOUTH CBOU PACCYKIEHUS HAa OCHOBE JIOTUYECKUX MPAaBUIL,
(dbopMupyeT HaBBIKM KPUTUYECKOTO MBIILICHUSI.

B yue6HOM Kypce «Anrebpa 1 Havaia MaTeMaTHYECKOTO aHAIIN3ay» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHUYeCKOr0 MOJEIUPOBAaHUs, KOTOpBhIE MPHU3BAHBI CIOCOOCTBOBATH (POPMUPOBAHUIO
HABBIKOB MMOCTPOCHHSI MOJICTICH peallbHbIX CUTYaIUil, UCCICTOBAHMS ITUX MOJIENIEH C MTOMOIIIBIO
anmapara aiareOpbl U MaTeMaTH4YecKoro aHallu3a, UHTEPIPETAlUU TMOJTYYEHHBIX pPe3yJIbTaToB.
Takue 3amaHusi BIUICTEHBI B KaXKIBIA W3 Pa3[elioB MPOrPaMMBI, IMOCKOJBKY BECh MaTepHual
y4eOHOro Kypca IIMPOKO HCIOJIb3YeTCS ISl pelIeHUs NpUKIagHbIX 3aaad. [Ipu pemenuun
pEATBbHBIX MPAKTUYECKUX 33724 00yJaroIuecs pa3BUBAIOT HAOIIOIaTEIbHOCTh, YMEHUE HAXOUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOIb30BaTh aHAJIOTHUIO, 0000IIaTh U KOHKPETU3UPOBATH
npobiiemy. JlearenpbHOCTh MO (OPMHPOBAHMIO HABHIKOB pEIIEHUs MNPUKIAJAHBIX 3a7ad
OpraHM3yeTcs B TMpollecce HU3Y4YEHHsS BCeX TeM Y4YeOHOro Kypca «Anredpa u Hayana
MaTEeMaTHYECKOTO aHAITN3ay.

Ha u3ydenune yueO6HOro Kypca «Anredpa 1 Hauaisa MaTeMaTUYECKOT0 aHaJIN3a» OTBOAUTCS
272 gaca: B 10 xmacce — 136 gacos (4 gaca B Hezeno), B 11 kimacce — 136 wacoB (4 4aca B HEJIEIO).



COJEPKAHUE OBYYEHUA
10 KUIACC

Yuciia 1 BIYMCICHUSA

Panmonanbubie uncina. OOBIKHOBEHHBIE U JIECATHYHBIC TPOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoaudeckue apodu. Ilpumenenne apoGeil 1 MPOLIEHTOB JUIsl peIeHUs IPUKIIAJHbIX 3a7a4 U3
Pa3JIMYHBIX OTPACIICH 3HAHUHN U PEaIbHOM KU3HU.

JetictButenbHple uncaa. PamuoHanbHBIE W HUppallMOHAIBHBIE 4Yucia. ApudmeTudyeckue
OIepalyy ¢ JEUCTBUTEIBHBIMU 4YuciIaMU. MOIyJb NEUCTBUTEIBHOIO YUCIIA U €r0 CBOMCTBA.
[TpubnuxKEHHBIE BBIUMCICHUS, MpaBWJa OKPYIVIEHUs, INPUKUAKA M OLEHKa pe3yJjbpTara
BBIYMCIICHHM.

Crenens ¢ menbiM nokasareneM. bunom Herotona. Mcronb3oBanue moaxoasiie GopmMbl
3anMcH JEHCTBUTEIBHBIX YACEN JUIS PELICHUs] TPAKTUYECKUX 3a/1a4 U IIPEICTABICHUS JTaHHBIX.

Apudmerndeckuii KOpeHb HATYpaJbHOM CTETICHU M €T0 CBOMCTRBA.

CremneHp ¢ palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JACHCTBUTEIbHBIM
IIOKa3aTeNEM.

Jlorapudm umncna. CoiicTBa jgorapudma. JlecaTHUHbIE U HATYypAIbHBIE JTOTapH(pMBbI.

CuHyC, KOCHHYC, TaHT€HC, KOTAaHI'€HC YHMCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC U
apKTaHT€HC YHCIOBOIO apryMeHTa.

YpaBHeHUs1 1 HEPABEHCTBA

ToxnecTBa W TOXKIECTBEHHbIE IpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YypaBHEHMS.
PaBHOCWIIBHBIC ypaBHEHMSI U ypPaBHEHUA-CIIEACTBUA. HepaBeHCTBO, pellleHne HEPABEHCTBA.

OCHOBHBIE METOJIbI PEILICHHUS 1IETBIX U IPOOHO-PAllMOHATIBHBIX YPaBHEHUN U HEPaBEHCTB.
MHorouieHsl OT OJTHOM ITepeMEHHO. JleleHre MHOTOUYJIeHa Ha MHOTOYJIEH ¢ OCTaTKOM. TeopeMa
Bbe3y. Muorounensl ¢ nensiMu kod¢pdunmentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN, COAEPIKAIIUX CTEIICHU U KOPHHU.

Wppannonanbuble ypaBHeHN. OCHOBHBIE METO/IbI PELLIEHUS UPPALIMOHAIBHBIX YPAaBHEHUH.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METOBI PEIICHUS ITOKA3aTEIbHBIX YPABHCHUI.

[IpeoOpazoBanne BEIpaKEHHA, COJEPIKALINX JIOTAPU(PMBI.

Jlorapupmuueckue ypaBHeHHMs. OCHOBHBIE METOABI PEIICHHS JIOrapupMHUUECKUX
YPaBHEHUHU.

OcHoBHBIE TpUroHOMeTpuueckne (opmyibl. [IpeoOpa3zoBaHue TPUTOHOMETPUYECKUX
BBIPAKECHUI. PellleHre TpPUroHOMEeTpUYECKUX YPaBHEHUM.

Pemienue cucteM JMHEHHBIX ypaBHEHHW. Marpuila CHUCTEMbl JIMHEWHBIX YpaBHEHUHU.
Onpenenurens MaTpullpl 2X2, €ro reOMETPUUYECKUH CMBICI M CBOWCTBA, BBIYUCIEHHE €r0
3HA4YCHUS, IPUMEHECHHE ONPEIEIUTENS Ul PEIICHUSI CUCTEMBI JINHEWHBIX YpaBHEHUH. Pemienne
MIPUKIIAJHBIX 3a/1a4 C IIOMOIIBIO CUCTEMBI JIMHEWHBIX YpaBHEHUH. MccienoBannue nocTpoeHHOU
MOJIEJIH C TOMOILIBIO0 MAaTPHIL U ONIPEACIUTENIECH.

ITocTpoeHre MareMaTU4ECKUX MOJEIEH PEAbHOM CUTyalMd C IOMOIIBIO YPaBHEHUU U
HepaBeHCTB. [[puMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKHX 3aJa4 U 3a7a4
U3 PA3IUYHBIX 00JIaCTel HAYKU U peasIbHON KHU3HH.

DOyHKIUM U rpadpuku

OyHkums, crnocodbl 3amaHus QyHkuuu. B3ammuHo oOpatHble (yHKimu. Kommosunums
bynkumid. ['paduk GyHkmu. DnemenTapHbie peoOpazoBaHus Tpa@uKoB (yHKIIHA.

OO6nacTp omnpeneneHuss 1 MHOXecTBO 3HaueHn ¢pynkuuu. Hymu ¢ynkuuu. IIpomexyTku
3HaKonocTosHCTBA. UETHble M Heu€THble QyHKuuU. Ileprognueckue ¢ynkuuu. ITpomexyTku
MOHOTOHHOCTH (yHKIIMH. MakCUMyMbl 1 MUHUMYMBI QyHKuuu. Hambosblee 1 HauMeHbIIee
3Ha4eHUs QYHKIUU HA IPOMEKYTKE.

JluneliHasi, KBaJipaTU4YHas U JpOOHO-THHENHHas (YHKIUU. DIeMEHTapHOe UCCIIEI0OBaHHUE U
MOCTPOEHNE UX TPadUKOB.



CreneHHas QyHKIMs C HaTypaJbHBIM M IeNbIM TokasareneM. E€ cBoiicTBa m rpaduk.
CpoiictBa 1 rpaduk KOpHS N-OM CTerneHU Kak (PyHKIUH OOpaTHOM CTENEHU C HATypalbHBIM
MIOKa3aTeNEM.

[Toka3zaTtenpHast u norapupmuueckas GyHKIUH, UX CBOHCTBA U rpaduku. Mcnons3oBaHue
rpa¢uKkoB PYHKIUH TSI pEIICHUS] ypaBHCHUH.

Tpuronomerpudeckas OKpPY>KHOCTb, OIpEAEICHUE TPUTOHOMETPHUUYECKUX (PYHKUIUH
YUCJIOBOTO APryMEHTA.

@OyHKIMOHATIbHbBIE 3aBUCUMOCTH B pEJIbHBIX Ipolieccax U ABieHusX. [ paguku peanbHbIX
3aBUCUMOCTEM.

Havana maTeMaTH4eCcKOro aHaJIM3a

ITocnenoBaTeNbHOCTH, CIIOCOORI 3aJaHMs IOCIEA0BATEILHOCTEH. MeTon MaTeMaTu4ecKoi
MHAYKIMU. MOHOTOHHBIE M OIPAaHUYEHHBIE II0CIIEAOBATEIBHOCTU. VCcTOpHS BO3HHMKHOBEHUS
MaTeMaTHYeCKOro aHalln3a KaK aHalln3a 0ECKOHEUYHO MaJIbIX.

Apudmernueckass W reoMeTpuueckas —mporpeccud. beckoHeuyHo — yObIBaroIas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKONW MPOTPECCHH.
JIMHENHBIN M SKCHOHEHUHMAIbHBIM pocT. Yucno e. Popmylsia CIHOXKHBIX IPOLIEHTOB.
Hcrionbs30BaHKe MPOTPECCUN ISl PELIEHUS PEAVIBHBIX 3a]a4 PUKIIATHOIO XapaKTepa.

HenpepoiBable QpyHKIIMN U UX cBoWcTBa. TOUKH pa3peiBa. ACUMOTOTHI IPauKOB PyHKITHA.
CgoiicTBa (hyHKITMIT HEMPEPHIBHBIX HAa OTpe3Ke. MeToa MHTEPBAJIOB VISl PEIICHHS] HEPABEHCTB.
[IpumeHeHne CBOWMCTB HENIPEPBIBHBIX (DYHKIUN TSI pEIICHH 3a/1a4.

[TepBas u BTOpas npousBoaHble GpyHKIHH. OnpeneacHue, TeOMETPUISCKUN B (PU3HIECKUI
CMBICJI IPOM3BOIHON. Y paBHEHHE KacaTeIbHOH K rpaduky GpyHKINH.

[TpousBoaHbIe NeMeHTapHbIX QyHKIMA. [I[por3BoaHAS CYyMMBI, TPOU3BEIEHUS, YACTHOTO U
KOMITO3ULIUH (PYHKIIUH.

MHoxecTBa H JIOTHKA

MHoecTBO, onepaly HaJl MHOXECTBAMHM M UX CBoWcTBa. /lnarpammel Diinepa—BeHHa.
[IpuMeHeHrne TEOPETUKO-MHOKECTBEHHOIO amnmnapara JJisg ONHUCAHUS PEaJbHBIX MNPOLECCOB U
SIBIICHUM, IPY PEIICHUH 3a/1a4 U3 JPYTUX yUYeOHBIX MPEAMETOB.

Onpenenenue, TeopeMa,  CBOHCTBO  MaTeMaTHMYECKOro  OObEKTa,  CIEACTBHE,
JI0Ka3aTeNNbCTBO, PABHOCUIIBHBIE YPaBHEHUS.

11 KUIIACC

Yuciia 1 BLIYHCICHUA

Hatypanbnuble n nenble yucia. [IpuMeHeHue NPU3HAKOB AEIMMOCTH IENBIX YHCEN,
HanOobpIMi o0mmii nenutens (nanee — HOJl) u Haumenbinee obmee kpatHoe (manee — HOK),
OCTaTKOB 10 MOAYJIIO, aIropuT™Ma EBKIIMIA U1 peleHus 3a1a4 B LEJIbIX YUCIIax.

KommuiekcHple uymcna. AnreOpanyeckass M TPUTOHOMETpHYEcKass (OpPMBI  3amHCH
KOMILIEKCHOTO 4Kcia. Apu(pMeTHYecKue omepanuy ¢ KOMIUIEKCHBIMU 4uciaMu. M3o0paxenue
KOMIUIEKCHBIX YHMCEl Ha KOOpAMHATHOU mockoctu. @opmyna Myaspa. KopHu N-oii ctenenu u3
KOMIUIEKCHOro uucia. IIpuMeHeHMe KOMIUIEKCHBIX 4YHCeNl Ul pelieHus (U3MYecKuX u
FeOMETPUYECKUX 3a/a4.

YpaBHeHUsI 1 HEPABEHCTBA

CucreMa 1 COBOKYITHOCTb YPaBHEHUN U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI M CUCTEMBI-
CIeNCTBUSA. PaBHOCHIIBHBIE HEPABEHCTBA.

OT00op KOpHEWH TPUTOHOMETPUYECKHX YpPAaBHEHHH C TMOMOIIbIO TPUTOHOMETPUYECKOMH
OKPYXHOCTH. PelreHne TpuroHoMeTpu4ecKuX HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS TOKA3aTENBbHBIX U JOTapU(PMUIECKIX HEPABEHCTB.

OcCHOBHBIE METO/BI PEIIECHUS UPPALUOHATIBHBIX HEPABEHCTB.

OcCHOBHBIE METO/BI PELIEHUS CUCTEM U COBOKYITHOCTEW PAllMOHANIBHBIX, UPPAllMOHAIbHBIX,
NOKa3aTeIbHbIX U JIOrapu(PMUUIECKUX YPABHEHUI.



VYpaBHeHUsI, HEpaBEHCTBA U CUCTEMBI C ITapaMeTPaAMHU.

[IpumeHeHne ypaBHEHMH, CUCTEM M HEPABEHCTB K PEILIECHUIO MAaTEMaTHYECKUX 3alad U
3aJa4 M3 pazIUYHbIX oOONacTell HayKd M peajlbHOW >KWU3HM, HMHTEPHpETAIUsl IOJIYyYEeHHBIX
pe3yJIbTaTOoB.

DyHKIUM U rpadpuku

I'padux xommnosunmu ¢yHkuuid. ['eomerpuueckue obpa3bl ypaBHEHUH M HEPAaBEHCTB Ha
KOOPAWHATHOM IJIOCKOCTH.

Tpuronomerpudeckue GyHKINU, X CBOMUCTBA U TPaUKH.

['padpraeckue MeTOABI pellieHNsT YpaBHEHHU M HEpaBEHCTB. [ paduyeckne MeTOo Ibl pEIICHHS
3a/1a4 ¢ mapaMeTpamH.

Hcnonb3oBanne rpadukoB (QYHKIUNA I MCCICIOBAHUS IPOIECCOB W 3aBUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPHU PEIICHUH 3a/1a4 U3 JPYTUX yUYeOHBIX MPEAMETOB U PEATbHOM KU3HHU.

Hauyana maTeMaTHyecKoro aHajimusa

[IpumeneHre NPoU3BOAHON K UCCIEIOBAHUIO (DYHKIMI HA MOHOTOHHOCTh U SKCTPEMYMBI.
HaxoxneHnre HanboIbIIero 1 HaMMEHbILIEro 3HAYeHHU I HelpepbIBHOW (DYHKIIUK HA OTpE3KE.

[IpumeHeHre NpPOM3BOAHOM Ul HAXOKAEHUS HAWIYYILEro pEIIeHUs B NPUKIATHBIX
3ajavax, JJIs ONpeAeNICHUS CKOPOCTH M YCKOPEHHUs Ipolecca, 3aJaHHOro (GopMyliol win
rpaduKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBo0oOpa3HbIX. [lepBooOpaszHbIe AIeMEHTapHBIX
¢ynkuuii. [IpaBuia Hax0XAEHUS TIEPBOOOPA3HBIX.

Nurterpan. ['eomeTpuyeckuil cMbICil HHTErpasia. Berauciaenre onpenenéHHoro NHTerpasia
no ¢popmyne Herorona-Jleitouuna.

[IpumeneHue wuHTerpaja s HAXOXKACHUSA IUIOMAAeH IMIOCKUX ¢Guryp u o0bEMOB
TE€OMETPUUYECKUX TEII.

[Tpumeps! pemenuii nuddepeHIManbHbIX YpaBHEHUH. MaTteMaTinieckoe MOIeTupOBaHUE
peanbHBIX MPOLECCOB C MOMOIIBIO TU(PepeHIINATbHBIX YPaBHEHUH.

HJIAHUPYEMBIE PE3VJIbTATbI OCBOEHUA VYYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM VYPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIUTAHUS:

c(hOPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMM  OOy4Yaromerocs Kak aKTHBHOTO |
OTBETCTBEHHOTO WJIEHAa POCCHICKOTO OOIIECTBA, MPEACTABICHHWE O MaTEeMaTHYECKHX OCHOBAaX
(GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHUH, TPOLEAYp TPakITAHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYTOE), YMEHHE B3aUMOJACHCTBOBATH C COIMAIILHBIMH WHCTUTYTaMU B
COOTBETCTBUU C MX PYHKIIUSAMH U Ha3HAYCHHUEM;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCHICKON TPakTaHCKON MICHTUYHOCTH, YBAXEHHUS K MPOILJIOMY U
HACTOALLIEMY POCCUHMCKON MAaTeMaTHUKH, LIEHHOCTHOE OTHOLIEHUE K JOCTHUKEHUSIM POCCHUUCKUX
MaTeMaTUKOB W POCCHUUCKON MAaTeMaTHYECKOM IIKOJbI, MCHOJB30BAHUE ATUX JOCTHKEHUUA B
IpYTHX HayKaX, TEXHOJIOTHUAX, chepax SKOHOMHUKH;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HAHHME JIYXOBHBIX IICHHOCTEH  pOCCHHCKOro  Hapona, cHOopMHPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH)KCHUN HAyKu W JCSTENbHOCTHIO Y4YEHOrO, OCO3HAHHUE JIMYHOTO BKJIaJa B IMOCTPOCHHE
YCTOMYHUBOTO OyAyIIEro;

4) 3cTeTHYECKOr0 BOCIMTAHMSI:



JCTETUYECKOE OTHOLICHUE K MUPY, BKIIIOYAs 3CTETUKY MAaTEMaTHYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEHICHUH, pacCyKICHHUH, BOCIPUUMYMBOCTD K MAaTEMaTHUYECKHM acCIeKTaM
pa3MYHBIX BUJOB UCKYCCTBA;

5) pusuveckoro BoCNUTAHMSA:

c(OPMHPOBAHHOCTb YMEHHUS IPUMEHATh MaTeEMaTUUECKUE 3HAHUS B MHTEpecax 310pOBOTIO
U Oe3omacHOro oOpasza XU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (3710pOBOE
NUTaHue, cOATAHCUPOBAHHBIN PEXXUM 3aHATUH U OTAbIXa, peryyspHas Gpu3nueckasi akTUBHOCTb ),
¢u3nUecKoe COBEPIICHCTBOBAHUE MPH 3aHIATUSAX CIOPTHUBHO-03/JOPOBUTEIIBHON J€SITEIbHOCTHIO;

6) TPy10BOr0 BOCIUTAHMS:

TOTOBHOCTh K TPYIy, OCO3HaHHWE IIEHHOCTHU TPYAOJIIOOUS, MHTEPEC K PAa3IUYHBIM chepam
npoeCCHOHATIBHON JESATEIbHOCTH, CBSI3aHHBIM C MAaTEMATUKON U €€ NMPHIIOKEHUSIMH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBHIOOP Oyaymied npodeccud U pPeannu30BbIBATH COOCTBEHHBIC
KU3HEHHbIE IUJIaHbl, TOTOBHOCTb M CIIOCOOHOCTb K MaTéMaTHMYeCKOMY OOpa30BaHHUIO MU
camM000pa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HH, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
NPaKTUYECKUX 3a/1a4 MaTeMaTH4ECKOM HallPaBIEeHHOCTH;

7) 3K0JIOrHYeCKOr0 BOCTIMTAHUS

C(OPMHUPOBAHHOCTb HKOJOTMUYECKOW KYJbTYpbl, ITOHMMAaHHE BIMSIHHUA COLUAIBHO-
HSKOHOMHUYECKUX TIPOLIECCOB HAa COCTOSHUE MPHPOJHOW M COLHUAIBHOW CpeIbl, OCO3HAHHE
1J100aIbHOTO XapaKTepa 3KOJOIMUECKUX MPo0IIeM, OpHEHTALMs HA IPUMEHEHUE MaTeEMaTHUECKUX
3HAHUH IS peleHus 3a7a4 B 00J1aCTH OKpY KaroIle Cpe/ibl, IIIaHHPOBAHUE IOCTYIIKOB U OL[CHKH
WX BO3MOXKHBIX MOCIIEICTBUH JJIsl OKPYKAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI'0 NO3HAHMA:

C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKU M OOIIECTBEHHOH NMPAaKTUKH, MOHMMaHHE MaTeMaTHYeCKOW HAayKH Kak cepsl
YeJI0BEUECKON JEATENbHOCTH, ITANOB €€ Pa3sBUTHs U 3HAYMMOCTH Ui PA3BUTHUS LIMBUIN3ALIUY,
OBJIa/ICHUE SI3bIKOM MAaTEMAaTHUKU U MaTeMaTHYECKOU KyJIbTYypOil KaK CpEJCTBOM MO3HAHHS MUPA,
TOTOBHOCTh OCYILECTBIISATh MIPOEKTHYIO M UCCIIEI0BATEIbCKYIO AEATEIBHOCTh MHANBUAYAIBHO U
B TpYIIIE.

METANPEJIMETHBIE PE3YJIbTATHI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE y4eOHbIe JeiicTBUS

ba3soBble Jlornyeckue 1ecTBUA:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE INPU3HAKH MaTeMaTHYeCKUX OOBEKTOB,
NOHATUHM, OTHOWICHMHA MEXAy TMOHATUAMH, (OpPMYyIUpOBaTH ONpEACTCHUS  MOHATHH,
YCTaHABIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALUKU, OCHOBaHMUA IJs 0000IIeHus u
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIU3A;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh U MPEOOpPa3OBHIBATh CYXKIEHUS: YTBEpAUTEIbHBIE U
OTpULATCIIbHBIC, CIMHUYHBIC, YHACTHBIC 1 O6H_[I/Ie, YCJIOBHBIC;

BBISIBJISITH MaT€MaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3UM U NpPOTHBOpeuust B (akrax,
JaHHBIX, H3.6JIIOI[CHI/I$IX n YTBCPIKACHUAX, npeajiaratb KpUTCpUH JJIA BBISIBJICHUA
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHIL;

ACJIaTb BBIBOJbI C HCIIOJB30BAHUCM 3daKOHOB JIOTUKH, ACAYKTUBHBIX W HHAYKTUBHBIX
YMO3aKJIIOYEHU N, YMO3AKIIOUCHUH IO aHAJIOTHUH;

MMPOBOAUTH CAMOCTOATCIIbHO NOKA3aTCILCTBA MATCMATUUICCKHUX yTBep)K,Z[GHI/Iﬁ (HpHMBIe uoT
IPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAllMI0, MPUBOJUTH MPUMEPbl M  KOHTPIPHUMEPHL,
O6OCHOBBIB3.TB COGCTBGHHBIG CYKIACHUA U BBIBOJBI,

BBEIOMPATH CITOCO0 perreHus yaeOHOoM 3aaun (CpaBHUBATh HECKOJBKO BAPUAHTOB PEIICHUS,
BBIOMpATh HanOOJIee MOIXOAAIIHNHI ¢ YYETOM CaMOCTOSITENBHO BBIZCICHHBIX KPUTEPHEB).

Ba3zoBrble ucciaenoBareLCcKue NeliCTBUA:



HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUIM HHCTPYMEHT MO3HAHUS, (OPMYITUPOBATH
BOIPOCHI, (UKCUPYIOIIME NPOTHBOpEYHE, MNpoOJIeMy, yCTaHABIMBATh HCKOMOE U JaHHOE,
dbopMUpOBATH THUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

MMpOBOAUTDH CaMOCTOATCIIbHO CHHaHHpOBaHHBIﬁ 9KCIICPUMCHT, HUCCIICAOBAHUC 1o
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OObEeKTa, SBJIECHUS, IPOLIECCa, BBISBICHUIO
3aBUCHUMOCTEN MEXy 00bEeKTaMH, SIBICHUSIMH, IPOLIECCaMU;

CaMOCTOSITENIbHO (OPMYIUPOBATh 0000IIEHUSI U BBIBOJBI MO pe3ysbTaTaM IPOBEAEHHOIO
Ha6JIIOI[eHI/I$I, HCCIICA0BaHNA, OUCHUBATL NOCTOBCPHOCTL IMMOJTYYCHHBIX PC3YyJIbTATOB, BBIBOAOB U
00001IeHNI];

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOLECCA, a TAKXKE BBIIBUTATh MPEAMOIOKEHUS O
€ro pa3BUTUH B HOBBIX YCIIOBUSX.

Paborta ¢ nnopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAINH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha BOIPOC U JIs
pelIeHHs 3a/1a4u;

BbIOMpaTh MH(GOPMALMI0O M3 HMCTOYHHUKOB pA3JIMYHBIX THUIOB, AaHAJIW3UPOBATh,
CHUCTEMaTH3UpOBaTh M HHTEPIPETUPOBATH HMH(POPMALMIO pPA3JIMYHBIX BUIOB U  (popm
MpeJICTaBICHHUS,

CTPYKTYPHUPOBATh HH(POPMALINIO, IPEJICTABIIATH €€ B Pa3INYHBIX (POpMax, HIUTIOCTPUPOBATH
rpauvecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMM IO CaMOCTOATENBHO C(HOPMYIHPOBAHHBIM
KPUTEPUSM.

KomMMyHMKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe el cCTBUS

OO0mennue:

BOCHPUHUMATh M (OPMYIUPOBATH CYXKICHHS B COOTBETCTBHM C YCIOBHSAMH M IIETSIMU
oOIIeHus!, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOYKY 3PEHHsI B YCTHBIX M IHCHhMEHHBIX
TEKCTaxX, JaBaTh MOSICHEHHUS MO XOY PEUICHUS 33/1a41, KOMMEHTHPOBATh ITOJIYyYEHHBIN PE3yIIbTaT;

B X0/1e OOCYX/IEHHUS 33JaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEeMbI, MPOOJIEMBI,
pemiaeMoii 3a/1aud, BHICKA3bIBATh HJICH, HAICICHHBIE HAa IMOWCK PEIICHUsS, COMOCTABIATH CBOU
CYXJIEHUS C CYXKICHUSMHU JPYTUX YYaCTHUKOB JMAIOra, OOHapyKMBaTh Pa3iU4yhe M CXOJICTBO
HO3UIHIA, B KOPPEKTHOU opme GOpMYIHPOBATH PA3HOTIACHS, CBOM BO3PAKCHUS;

NPEICTaBIATh PE3YJIbTaThl PEIICHUS 3aJaud, HKCHEPUMEHTa, HCCIIECAOBAHUS, NPOCKTa,
CaMOCTOSATENIFHO BEIONPATh (hOPMAT BBICTYIIIICHUS € YUETOM 3a7ad MPE3eHTANH 1 0COOCHHOCTEH
ayJUTOPUH.

PeryasiTuBHBIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranuszanms:

COCTABJIATh IUIAH, aJITOPUTM pEIICHHs 3a/aud, BBIOMpATh CIIOCOO pemeHHs ¢ y4EToM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh U KOPPEKTHPOBATH
BapUaHTHI pEIICHUH ¢ yu€TOM HOBOM MH(pOpMAaLIUK.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIA HHTEIEKT:

BJIJICTh HAaBBIKAMU I1O3HABATEIHHON peQIIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI
U MBICIUTENIBHBIX IPOLIECCOB, HX pe3yJbTaToOB, BIAJAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIA IIPOLIECCa U pe3ysbTaTa PEIEHNUs MaTeMaTUUECKON 3a1a4H;

IIPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTH IIPH DPELICHUM 3a1a4d, BHOCHUTH
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJIHOCTEN;

OLIGHUBATh COOTBETCTBUE PE3YJIbTATA IIEJIU U YCIOBUSAM, OOBACHATH MPUUMHBI TOCTHKEHUS
WIA HEAOCTHKCHMsI pe3yJbTaTOB JAEATENbHOCTH, HAaXOIUThb OHIMOKY, JaBaThb OLEHKY
nproOpPEeTEHHOMY OTIBITY.

CoBMecTHas 1eATEIbHOCTD:



MOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHIYaTbHONH pabOTHI MpU
pemieHnH y4eOHBIX 3a7ad, NPUHAMATh IEIb COBMECTHOW JCSITeNbHOCTH, IUTAHHPOBATH
OpraHU3aIMI0 COBMECTHOM PaOOTHI, paclpenessiTh BUABI padOT, JOTOBapHBATHCSA, OOCYXKIATh
MPOIIECC U PE3YNIBTAT PadOTHI, 0000IIaTh MHEHUS HECKOJIBKHX JIFOICH;

y4acTBOBaTh B TPyHmoBBIX (popmax paboThl (0O0CykIeHusi, OOMEH MHEHHUH, «MO3TOBBIC
[ITYPMBD) ¥ UHBIE), BBITIOJHSTH CBOIO YaCTh PaOOTHI U KOOPIUHUPOBATH CBOU JEHCTBUS C APYTUMU
YJIeHAaMH KOMaHJIbl, OIICHWBATh KAuyeCTBO CBOETO BKJIaJa B OOMIWI MPOAYKT IO KPUTEPHUSIM,
c(hOpMYJIUPOBAHHBIM YYACTHHKAMU B3aUMO/ICHCTBUS.

INPEAMETHBIE PE3YJIBTATDI

K xonmy oOyuenuss B 10 kiaacce oOyyaromuicsi MOJYYUT CIEAYIOLIUE HpPEIMETHBIC
pe3yabTaThl IO OTAEIbHBIM TeMaM paboueil mporpamMMbl yueOHOro Kypca «Amnredpa u Hadasa
MaTEMaTHYECKOT 0 aHAJIN3a»:

Yucia U BLIYMCICHUA:

CBOOOJHO OIEPUPOBATH MOHATUAMU: PAMOHAIBHOE YHCII0, OECKOHEUHas! TePUOINUECKas
NpoOb, MPOLEHTHI, UPPALMOHAIBHOE YHCIO, MHOYKECTBA PAI[MOHAIBHBIX U JCHCTBUTEIBHBIX
4Kcell, MOYJIb IEUCTBUTEIBHOTO YUCIIA;

IPUMEHSATH IPOOU U MPOLIEHTHI [T pelleHHs] IPUKIAIHBIX 3a/1a4 U3 pa3IMYHbIX OTpaciiei
3HAHUU U PEAIbHOU KU3HHY,

IPUMEHATh MPUOIMKEHHBIE BBIUMCIICHUS, MpPaBUIa OKPYIJICHMs, NMPUKUAKY U OLEHKY
pe3ysbTara BEIUMCIICHNH;

CBOOOJHO ONEpUPOBATh IMOHATHEM: CTENEHb C LEJIbIM I0Ka3aTeleM, HCIOIb30BaTh
HOIXOAAITYI0 (OpMY 3amUCH ACUCTBUTEIBHBIX YHCEN JJIS PEIICHHUs MPAaKTHYECKUX 3ahad U
IIPEJICTaBICHNS JaHHBIX;

CBOOOJIHO OTIEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPaJIbHOM CTENCHH;

CBOOOJHO ONEPUPOBATH MOHATHEM: CTENIEHb C PAllMOHATIBHBIM I10Ka3aTelIEM;

CBOOOJHO OMEpPUPOBATh MOHATUSAMH: JIOTapu(M dYHcha, NECATUYHBIE M HaTypallbHbIC
JorapudMmel;

CBOOOJTHO ONEpPUPOBATh MOHATUSAMHU: CHHYC, KOCHHYC, TQHTE€HC, KOTAaHT€HC YHCIOBOTO
apryMeHTa;

OIIEpUPOBATh NOHATUSIMU: APKCUHYC, ADKKOCUHYC U apKTaHI'€HC YMCIOBOTO apIyMEHTAa.

YpaBHeHUs] 1 HEPABEHCTBA:

CBOOOJTHO ONIEPUPOBATH MOHATUAMU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCHIILHBIC
YPaBHEHHUS U yPAaBHEHUS-CIICICTBUS, PABHOCWIIBHBIC HEPABEHCTBA,;

OPUMEHATh pa3IMYHbIE METOJbl PEIICHHUS palMOHAIBHBIX U APOOHO-pAIlMOHATBHBIX
YPaBHEHHM, IPUMEHATH METOJl UHTEPBAJIOB [ PEIICHHs HEPABEHCTB;

CBOOOJHO ONEPUPOBATh MOHATHSAMH: MHOTOWIEH OT OJHOW NEepeMEHHOW, MHOTOWIEH C
LEJIBIMU K03((PUIIMEHTaMU, KOPHU MHOTOWIEHA, IPUMEHSATh JAEJICHUE MHOTOYIEHA Ha MHOTOYIEH
¢ ocTaTtkoMm, Teopemy besy u Teopemy Buera [1s pewieHus 3anady;

CBOOOJHO ONEpUPOBaTh IMOHATHSAMM: CHUCTEMa JIMHEWHBIX YypaBHEHHMH, MaTpuIla,
ONpEeAEIUTENb MaTpULbl 2 X 2 W €ro IeOMETPUYECKUH CMBICH, HUCIOJIb30BaTh CBOWCTBA
onpenenuTens 2 X 2 i BBIYUCIEHUS €ro 3Ha4€HUs, IPUMEHATh ONPEIEIUTEIN I PEIICHUs
CUCTEMBI JIMHEWHBIX YpaBHEHHUH, MOJEIMPOBATh PEAlbHBIE CUTyallUd C IOMOIIBK) CHCTEMBI
JUHEHHBIX YPaBHCHMM, HCCIEN0BaTh IIOCTPOCHHBIE MOJEINM C IOMOLIBI0 MAaTpHIl U
OIpeAEIUTENEH, UHTEPIIPETUPOBATD MTOJIyYEHHBIN pE3yIIbTaT;

WCITOJIH30BaTh CBOMCTBA JIEHCTBHUI C KOPHAMH JIJIsl TPeoOpa30BaHUs BEIPAKCHUH;

BBIMOJIHATh ~ MPE0Opa30oBaHUsl  YHCIOBBIX  BBIPDAKEHHH, COAEp)KAIIMX CTENEHH C
PalMOHAIILHBIM [TOKA3aTENEM;

UCIOJIb30BaTh  CBOMCTBA JIOTapu(pMOB JUII  MpeoOpa3oBaHUS  JIOTapHPMHUUECKUX
BBIPAKEHUI;



CBOOOJHO  ONEpUpOBaTh  MOHATUAMHU:  HMPpPALMOHANbHbBIE,  IOKa3aTelbHbIE U
Jorapu(pMHUECKUE YPaBHEHHUS, HAXOIUTh UX PELICHHs C MOMOLIbI0 PABHOCHIIBHBIX IEPEX0JI0B
WIN OCYILECTBIISAS IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpUTOHOMETpudeckue (GopMyasl ans  IpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUI;

CBOOOJHO OIEPUPOBATH IOHATHEM: TPUTOHOMETPHUUECKOE YypaBHEHHE, TPUMEHATH
HE00X0uMble (POPMYIIbI ISl pEILICHHsI OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPaBHEHUH;

MOJICNIUPOBATh pEAIbHbIE CUTYallud Ha S3bIKE aiureOpbl, COCTABIATH BBIPAKCHUS,
YPaBHEHMsI, HEpPaBEHCTBAa II0 YCIOBUIO 3a/a4M, MCCIEI0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM armapaTa ainreophl.

DOyHKkuuM U rpapukm:

CBOOOJHO OMEpPUPOBATh MOHATUSAMHU: (YHKIHSA, CHOCOOBI 3aJaHHs (YHKLIMHU, B3aUMHO
oOpaTtHble (QYHKIIMU, KOMIO3ULUs (PYHKIUH, TpaduK (QYHKINU, BBHITOIHATH 3JIEMEHTapHBIC
npeoOpa3oBaHus rpaguKoB HyHKIMIA;

CBOOOJHO ONEpUPOBATh MOHATUAMHU: OOJIACTH ONPEIENCHHs] M MHOKECTBO 3HAa4YEeHUH
GyHKIMHU, HYIU QYHKLINHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJHO ONEpPUPOBATH MOHATUSAMHU: YETHBIE M HEUETHBIC (DYHKLIUH, NEPUOTUYECKHE
(GYHKIMH, TPOMEXKYTKH MOHOTOHHOCTH (YHKUUH, MAKCUMyMbl M MHHUMYMBI (DYyHKIHH,
HauOoJIbllIee M HAaUMEHbIIIee 3HaYeHNEe (YHKIIUU HAa IPOMEKYTKE;

CBOOOJHO OIEPHUPOBATH TMOHATHSIMHU: CTENeHHass (DYHKIUS C HATypalbHbIM U IIEJIBIM
nokasareseM, rpauk CTENeHHON (YHKIMHM C HaTypaJlbHbIM M LIEJIbIM IOKa3aTelaeM, rpaduk
KOpHS N-0¥ CTETeHH KaK (PYyHKIUU 0OpaTHOM CTENEeHU C HaTypaJIbHbIM MTOKA3aTeIeM;

ONEpUPOBATh MOHATHAMM: JIMHEWHas, KBaJpaTW4yHas U ApoOHO-IHMHEHHass (QyHKIUH,
BBITOJIHATH 3JIEMEHTApHOE UCCIIEIOBAaHUE U IIOCTPOCHUE UX IPa(PUKOB;

CBOOOJHO ONEpHPOBATh MOHATUSAMM: IOKa3aTelbHas W Jorapupmuueckas (GyHKIHU, UX
CBOWCTBA U IpadUKH, UCIIOIB30BaTh UX I'padUKH AT peIIeHUs ypaBHEHU,

CBOOOJHO ONEpUPOBaTh MOHATHSAMH: TPUTOHOMETPHUYECKAss OKPY>KHOCTb, OINpE/AEICHUE
TPUTOHOMETPHUYECKUX (DYHKIIMNA YHCIOBOTO apryMEHTa;

UCIO/b30BaTh rpaduku (QyHKIUH A7 MCCIeN0BaHMs MPOLIECCOB M 3aBUCUMOCTEH MpHU
pelIeHUH 3a/a4 U3 JPYTUX Y4eOHBIX NMPEIMETOB M PEANbHOM KM3HH, BBIpaXaTh (HopMylamu
3aBUCUMOCTH MEXJly BEJITUUYNHAMY;

Hauana MaTeMaTH4eCKOro aHAJIM3a:

CBOOOJHO OIEPUPOBATH MOHATHSAMHU: apupMeTHUYecKass U reoMeTpudecKas Iporpeccus,
0eckoHeuHO yOBIBaIOIasi reOMETpUYUECKasi MPOTPECcCHs, TUHEHHBIN U SKCTIOHEHIMAIBHBIA POCT,
(opMyI1a CI0XKHBIX MPOLIEHTOB, UMETh IIPEJCTABIEHUE O KOHCTAHTE;

UCIIO0JIb30BaTh MPOTPECCHH IS PELICHUS PEATbHbIX 331a4 MPUKIATHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBaTh MNOHATUSAMM:  IOCIEJOBAaTEIBHOCTh,  CHOCOOBI  3a/JaHUs
MI0CJIEI0BATEIbHOCTEH, MOHOTOHHBIE ¥ OTPaHHMYCHHBIE TTOCIIEA0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKIEHUS] MaTEMAaTUYECKOI0 aHaIM3a KaK aHaluu3a 0ECKOHEYHO MallbIX;

CBOOOJHO ONEPHPOBATH MOHATUSMH: HEMPEpbIBHBIE (DYHKIMH, TOYKM pa3pbiBa rpaduka
GyHKIMH, aCUMITOTHI Tpadrka GyHKIINH,

CBOOOJHO OINEpPHPOBATh MOHATHEM: (DYHKIMS, HENpepbiBHAash Ha OTpE3Ke, NMPHUMEHSTh
CBOWCTBA HENPEPBIBHBIX (DYHKLUH IS peILIeHHs 3aa4;

CBOOOJHO ONEpUPOBATh MOHATUAMHU: TIE€pBas U BTOpas NPOU3BOJAHBIC (DYHKIHH,
KacaresibHas K TpaduKy GyHKINN;

BBIYUCIISATH IPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO ¥ KOMIIO3HUIIMHU IBYX (DYHKITHIHA,
3HATh POU3BOHBIE FTTEMEHTAPHBIX (DYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUUYECKHUI U (PU3UUECKUI CMBICT IPOU3BOTHOM JIJIsl peILICHHs 3a/1a4.

MHoskecTBa U JIOTHKA:

CBOOOTHO OTIEPUPOBATH MOHATHIMU: MHOXKECTBO, OTIEPAIIMU HaJl MHOXKECTBAMH;



HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapaT /Uit ONMCAaHUs pealbHbIX TPOLIECCOB U
SIBIICHUU, TIPY PEIICHUU 33/1a4 U3 APYTUX YIEOHBIX MPEIMETOB;

CBOOOZHO OMNEpUpPOBATh MOHATHIMH: OIpEesieHue, Teopema, ypaBHEHHE-CIIEJCTBHE,
CBOMCTBO MaTeMaTH4YeCKOro OO0BEKTa, JJOKA3aTeNbCTBO, PAaBHOCWIBHBIE YypaBHEHUS U
HEPaBEHCTBA.

K xonmy oOyuenuss B 11 kiacce oOyyaromuicsi MOJYYUT CIEAYIOLIUME HpPEIMETHBIC
pe3ynbTaThl MO OTIENbHBIM TeMaM paboueil mporpaMmbl yueOHOro Kypca «Anredpa U Hauvana
MaTEeMaTHYECKOTO aHAIIN3ay:

Yucia 1 BbIYUCICHUSA:

CBOOOMHO OIMEpPUPOBATH MOHATUSMHU: HATypallbHOE U IIeJI0E YHUCIIO, MHOXECTBa
HaTypaJbHbIX U LEIbIX YUCEN, UCMOJIB30BATh MPU3HAKHU AeauMocTH 1enbix ynuces, HOJ n HOK
HATYPaJIbHBIX YUCEI JJIs PEIISHUs 3aa4, IPUMEHSTh aNropuT™ EBKnaa;

CBOOOJHO ONEpUPOBATH MOHATHEM OCTATKa [0 MOJYJIIO, 3alUChIBAaTh HaTypalbHbIC YMCIa B
Pa3TUYHBIX MTO3UIIUOHHBIX CUCTEMAX CUHUCIICHHUS;

CBOOOJHO ONEpPUPOBATh MOHATHUSAMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMILIEKCHBIX
YHCcell, MPEICTaBIATh KOMIUIEKCHBIC YHCIIa B aJireOpanveckod U TPUTOHOMETpUIeCcKor Qopme,
BBIMOJIHATH apu(MeTHYeCKre ONepaluy ¢ HUIMH U H300pa)kaTh Ha KOOPIAUHATHON MJIIOCKOCTH.

YpaBHeHUsS M HEpaBEeHCTBA:

CBOOOAHO  OMEpUPOBaTh  MOHATHSMH:  HMppAallMOHANbHBIE,  IOKa3aTeJIbHbIE U
norapuMuUecKre HEPABEHCTBA, HAXOAUTH UX PEIICHUS C TOMOIIBIO PABHOCUIIBHBIX MTEPEXO0/I0B;

OCYIIECTBIISATH OTOOP KOPHEW MPH PEIIEHUH TPUTOHOMETPUUYECKOTO YPaBHEHHUS;

CBOOOMHO OINEpPHPOBATh TMOHSATHEM TPUTOHOMETPHUUYECKOE HEPABEHCTBO, MPUMEHSThH
Heo0XouMbIe (POPMYJIBI IJIsl PELICHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPHPOBATH MOHSATHUSAMHU: CHCTEMAa U COBOKYITHOCTh YPAaBHEHUN M HEPABEHCTB,
PaBHOCHJIbHBIE CHCTEMBI U CUCTEMBI-CJIEJICTBUS, HAXOAUTh PELICHHUS] CUCTEMBI U COBOKYITHOCTEH
paIllMOHANILHBIX, HWPPAIMOHATBHBIX, TOKA3aTeNbHBIX U JOrapu(PMHUECKUX YpaBHCHUU W
HEPABEHCTB;

pemiath panuoHalbHBIC, WPPANUOHANBHBIE, TIOKa3aTelbHbIC, JIOTapUPMUYECKUE U
TPUTOHOMETPHUECKHE YPAaBHEHUSI U HEPABEHCTBA, COZepKalllie MOIyJId U TTapaMeTphl;

MPUMEHSTH TpaduIecKre METOIbI ISl PEIICHUS] YPABHEHHU 1 HEPABEHCTB, a TaKKe 3a7a4
C mapaMeTpaMu;

MOJICTTMPOBATh peallbHbIE CHTYalldd Ha S3BIKE areOphl, COCTABISTH BBIPAKCHHS,
ypaBHEHHUS, HEPABEHCTBA M UX CUCTEMBI IO YCIOBHIO 33Ja4H, UCCIIEI0BAaTh IOCTPOCHHBIE MOJENIN
C WCTOJIH30BAaHUEM allllapaTa aareOpbl, HHTEPIPETUPOBATH MONyUYECHHBIH Pe3yIbTaT.

DOyHKuuM U rpapukm:

CTPOUTH Tpa@uKH KOMMIO3HUINH (DYHKIUN C MOMOIIBI0 IIEMEHTAPHOTO UCCIICIOBAHUS U
CBOMCTB KOMIIO3UIUHU ABYX (DYHKITHIA;

CTPOUTH T€OMETPUUECKUE 00pa3bl ypaBHEHUI 1 HEPABEHCTB HAa KOOPJIMHATHOM TIIOCKOCTH;

CBOOOJTHO OTIEpUPOBATH MOHATUSAMHU: TPadUKH TPUTOHOMETPUICCKUX (YHKIIHIA,

MPUMEHSTHh (DYHKIIUU JJI1 MOJICTHPOBAHUS M UCCIICIOBAHUS peabHBIX MPOIIECCOB.

Hauyana maTeMaTH4ecKoOro aHaJau3a:

UCIIONIb30BaTh TPOU3BOJIHYIO JUIsl UCCIeNOBaHHWs (YHKIUM HA MOHOTOHHOCTh U
9KCTPEMYMBI;

HAXOJWTh HaUOOJbIIIEe U HAMMEHbIIIee 3HAYCHHS (PYHKIIMHU HEMPEPHIBHON HA OTPE3KE;

HCIIOJIb30BaTh MPOU3BOAHYIO JJISl HAXOKICHHUS HAWIYYILEro perieHHs] B MPUKIATHBIX, B
TOM YHCJIE€ COIMAIBHO-DKOHOMUYECKHX, 3aJavax, IJIS OINpPEACTCHUS CKOPOCTH M YCKOPEHUs
nporiecca, 3a1aHHOT0 (PopMyIION UiTH TpaduKoMm;

CBOOOHO OTIEPUPOBATH MOHATUSMU: TIEPBOOOPA3HAS, ONIPEICIEHHBIN HHTETPall, HAXOAUTh
nepBooOpa3Hble 3JIEMEHTAPHBIX (YHKIUN M BBIYUCIATH HHTErpan mno ¢opmyine HpioTona-
Jletibuuma;

HAXOAUTh IJIOLIAAH MIOCKUX (GUTYP U 00BEMBI TEJ C TOMOIIBIO HHTETPaIa;



UMETh TIPEJICTaBICHHE O MaTeMaTHYECKOM MOJICIIMPOBAHUU Ha TPHUMEPE COCTABIICHUS
Qg depeHIaIbHbIX YPaBHEHUH;

pemate MpUKIagHbIe 33/1a9d, B TOM YHCIIE COIMUATbHO-3KOHOMUYECKOTo M (pU3N4ecKoro
XapakTepa, CpeICTBAaMH MaTeMaTHYEeCKOTO aHaIM3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
1‘17;)[ HaumeHoBaHue pa3/iesioB U TeM MPOTrPaMMbI Beero Kontpoabubie IIpakTuueckue 06;::041;22:;:251 e
padoThI padoThI pecype
MHO0X€eCTBO IeHCTBUTEILHEIX Yrcell. MHOTOWIECHEI.
1 PannoHanbHbIe ypaBHEHNS U HEPABEHCTBA. 24 1
CucreMbl TMHEUHBIX YPaBHEHUH
2 Oynknuu v rpaduku. CreneHHas GyHKIUS C 12 1
LIEJIbIM TIOKa3aTeNeM
3 Apudmerndeckuii KOpeHb N-0i CTETICHHU. 15 1
HppannoHaibHble YpaBHEHUS htt|r|)://¥'vwwjﬁhrﬁ7l-
coliection.eau.
4 3;;3?:;::{“{% ¢ynkuus. [lokazarenbHble 10 1 httos://resh.edu.ru/
https://www.yaklass.ru/
5 Jlorapudmuaeckas pynkmaus. Jlorapudgmudeckue 18 1
YpaBHEHHUSI
6 TpuUroHOMeTpUUYECKHE BBIPAKEHNS U YPABHEHHUS 22 1
7 [TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1
8 HenpepsiBable pynkuuu. [IponzBoanas 20 1
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMAaTH3alIHsI 3HAHUN 5 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0



http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

11 KJTACC

KoJsnyecTBO 4acoB JJIeKTPOHHbBbIE
13"121 HaumeHoBaHue pa3/iesioB M TeM MPOrPaMMbl Beero Kontpoabubie  IlpakTnueckue 06;:;)4;1;23;:251 e
padoThI padoThI pecypes
1 HccnenoBanme QyHKIHIA ¢ TOMOIIBIO TIPOU3BOIHOMN 22 1
2 [TepBooOpa3Has 1 UHTETpal 12 1
3 I'paduku TPUrOHOMETPHUECKUX (DYHKIIHA. 14 1
TpuroHomerpuyeckre HEpaBEHCTBA
4 I/IppaL[I/IOHaJ'II)HI)Ie, IOKAa3aTCIIbHBIC U 24 1 http://wwwlschoob
norapnq)Mqucxne HCpaBCHCTBA collection.edu.ru/
5 KommiekcHbie uncna 10 1 https://resh.edu.ru/
6 HaTypanbHble U 1eNble Yucia 10 1 https://www.yaklass.ru/
7 CucTeMbl parMoOHATFHBIX, UPPAIIMOHATBHBIX 12 1
MOKa3aTeIbHBIX U JIOTapU(PMUYCCKUX YPaBHCHUI
8 3amaun ¢ mapameTpamu 16 1
9 [ToBTOpeHmEe, 06001IEeHNE, CUCTEMATH3AIMs 3HAHU I 16 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0



http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KoauyecTBo 4acoB ‘ JaTta uzyyenust
[
- Tema ypoka Konrtpoabubie  IIpakTuyeckue
n/m P Bcero P P Ilnan  ®akr
padoThbI padoThl
1 MHOXeCTBO, OTlepaIiuy HajJ MHOKECTBAMH M X CBOWCTBA 1
2 Juarpammel Diiniepa-Benna 1
3 [TprMeHeHne TeoOpEeTUKO-MHOKECTBEHHOTO armapara Jijis 1
pelieHus 3aaa4
4 Pannonanbuelie yncna. OObIKHOBEHHBIE U AECATUYHBIE 1
IpoOu, MPOLEHTHI, OECKOHEUHbIE TEPUOANYECKHE APOOH
5 Pannonanbubie yncina. OOBIKHOBEHHBIC U ACCATUYHBIC 1
JpoOH, TPOLICHTHI, 0ECKOHEUHBIE TIEPHOINIECKUE TPOOH
6 [Ipumenenue qpoOei U MPOIIEHTOB ISl PEeIIECHUS 1
MPHUKJIAIHBIX 3371249
v [Tpumenenue apoOeit 1 MPOIEHTOB [T PELICHUS 1
MPUKJIAIHBIX 33724
8 JHevictBuTenbHbIC ynciia. ParmonanbHble 1 UppAllMOHATIBHBIC 1
qucna
9 Apudmerndeckue onepanuu ¢ 1eHCTBUTEIbHBIMU YHCIIAMH 1
10 Monysb IeHCTBUTEIBLHOTO YHCIIa U €r0 CBOKWCTBA 1
11 [TpuOnkE€HHbBIE BHIYMCIECHUS, IPABUJIA OKPYTIICHHUS, 1
MPUKUIKA ¥ OI[EHKA Pe3yIbTaTa BEIYUCICHUI
12 OCHOBHBIE METOIBI PEIICHUS IENBIX U APOOHO- 1
palMOHATILHBIX YPaBHEHUI 1 HEPABEHCTB
13 OcCHOBHBIE METOIbI PEILLIEHUs LENbIX U APOOHO- 1
paIMOHATILHBIX YPaBHEHUI 1 HEPABCHCTB
14 OCHOBHBIE METOIBI PEIICHUS IENBIX U APOOHO- 1
palMOHATILHBIX YPaBHEHUI 1 HEPABEHCTB
15 MHoOrouseHs! OT OJTHON IIEPEMEHHOMU. [lenenre MHOro4eHa 1
Ha MHOTOWIEH ¢ ocTaTkoM. TeopeMa besy




16

MHorousieHsl ¢ nenbMu koddduimentamu. Teopema Buera

17 Pewienne cucreM JIMHENWHBIX YPaBHEHUU

18 Pewienue cucreM JIMHEWHBIX YPaBHEHUU
Martpuna cuctemsl TMHEWHBIX ypaBHEHUN. OnpenennTenb

19 MaTpPHIIBI 2X2, €ro TECOMETPUUECKHI CMBICT M CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

20 Onpvez[eJH/ITenL MaTpHULbI 2X2, €ro FeOMETPUUECKUN CMBICT U
CBOICTBa; BHIYHCIIEHUE €r0 3HAUCHHUS

21 HpmvieHeHHe ONPEIEIUTEIS. JUIst PELLCHNs CHCTEMDI
JUHEHHBIX YpaBHEHHM

29 Pemefme MPHKJIa/IHBIX 33711 € MOMOILBIO CHCTEMbI
JUHEWHBIX YpaBHEHUH

23 Pemefme NPHUKIAHBIX 3224 © NOMOLIBIO CHCTEMbI
JUHEHHBIX YpaBHEHUM

24 KonrtponbHas pabora: "PanyoHanbHbele ypaBHEHUS U
HepaBeHCTBA. CHCTEMBl TMHENHBIX YpaBHEHUN"

o5 OyHkus, crocoosl 3ananus pyHkun. Bzanmuo oOpatHeie
bynxun. Komnosunus ¢pyHkuit

26 I'padux pyHkumu. DnemMeHTapHble IpeoOpa3oBaHus
rpa¢ukoB QyHKIUH

97 OO6nacth onpeeieHns: 1 MHOXKECTBO 3HAUCHUM (PYHKITUH.
Hymu ¢ynkiuu. [IpoMexxyTKH 3HaK MOCTOSIHCTBA

8 Uérnpie u Heu€THBIE QyHKIMH. [leproanueckue GyHKINN.
[TpoMeKyTKH MOHOTOHHOCTH (YHKIIUU

29 MaxkcumyMbl 1 MUHUMYMBI QyHKIMH. Haubombiee u
HaMMEHbIIIee 3HaUeHNE (PYHKIUU Ha TIPOMEKYTKE

30 JluneliHasi, KBaJpaTU4Hasl U IpOOHO-THMHEWHas PyHKIUU

31 DeMeHTapHOe UCCIIEIOBaHHUE U TIOCTPOCHUE IPahUKOB ITUX
byHKIUi

30 DeMeHTapHOe UCCIIEIOBaHNE U TIOCTPOCHUE IPahUKOB ITUX

byHKIMA




33

Crerneus ¢ LETBIM TOKa3aTeaeM. buaom HeroTona

34 Crenens c 1enbiM nokaszareneM. buanom HproToHa

35 CrenenHast QyHKIUS C HATYPaJIbHBIM U IIEJIBIM ITOKa3aTeleM.
E€ croiicTBa u rpadux

36 KonTtponbnas padorta: "Crenennas ¢pyukmnus. E€ cBolicTBa u
rpapux"”

37 Apudmernueckuii KOpeHb HaTypaTbHON CTETIEHH U €T0
CBOMCTBaA

38 Apudmernueckuii KOpeHb HaTypaTbHON CTETIEHH U €T0
CBOMCTBaA

39 [IpeoOpa3zoBaHms YUCTOBBIX BRIPAKEHHM, COACPIKALITUX
CTENIEHU U KOPHU

40 [IpeoOpa3oBaHust YUCIOBBIX BBIPAKCHHIA, COIEPIKALITUX
CTENIEHU U KOPHU

a1 [IpeoOpa3zoBaHMs YUCTOBBIX BRIPAKEHHM, COACPIKALITUX
CTENIEHU U KOPHU

42 Uppanmonanbubie ypaBHeHUs1. OCHOBHBIE METO/IbI pELICHUS
VPPALMOHAIIBHBIX YPaBHEHUN

43 HppauroHanbHble ypaBHeHHs. OCHOBHBIE METObI PEIICHUS
VPPALMOHAIIBHBIX YPaBHEHUN

44 HppauroHanbHble ypaBHeHHs. OCHOBHBIE METObI PEILICHUS
MPPALMOHATIbHBIX YPaBHEHUN

45 PaBHOCHIIbHBIE TTEPEXO/IbI B PEIICHUU UPPALIMOHATBHBIX
ypaBHEHUU

16 PaBHOCHIIBHBIE ITEPEXO/IBI B PEHIEHUN UPPALMOHATIBHBIX
YpaBHEHUU

47 PaBHOCHIIbHBIE TTEPEXO/IbI B PEIICHUU UPPALIMOHATIBHBIX
ypaBHEHUU

48 PaBHOCHIIBHBIE ITEPEXO/IBI B PEHIEHUN UPPALIMOHATIBHBIX

YpaBHECHU U




CgoiicTBa u rpaduk KOpHs N-0if cTeNeHN KaK GyHKINUN

49 00paTHOM CTETIEHH C HATYPaJIbHBIM ITOKA3aTeIIeM .
50 CgoiicTBa 1 rpaduK KOpHS N-0if CTENeHU KaK GyHKIIUN 1
00paTHOM CTENEHH C HATYPaJIbHBIM ITOKa3aTelIeM
51 KonTtponbHas padora: "CBoiicTBa 1 rpapuk KOpHs N-0i 1
creneHu. MppanuoHanbHble ypaBHEHUS"
52 Crenens ¢ pallMOHATIBHBIM MOKa3aTeeM U e€ CBOMCTBA 1
53 Crenens ¢ pallMOHATIBHBIM MOKa3aTeeM U e€ CBOMCTBA 1
o4 Crenens ¢ pallMOHATIBHBIM MOKAa3aTeNeM U €€ CBOICTBA 1
55 [Toka3zaTtenpHas QpyHKIHS, €€ CBOMCTBA U TpaduK 1
56 Hcnonp3oBanue rpaduka GyHKIUM I pELICHUs] YpaBHEHU N 1
o7 Hcnonp3oBanue rpaduka GyHKIUM I PELICHUs] YpaBHEHUH 1
58 [Toka3zaTenbHbIC YpaBHEHHUL. OCHOBHBIE METO/IbI PEILICHHS 1
MIO0Ka3aTeIbHBIX YpaBHECHUN
59 [TokazarenbHbIC YPaBHCHHS. OCHOBHBIC METO/IbI PEIICHHUSI 1
NOKa3aTeIbHBIX ypaBHEHUH
60 [TokazarenbHbIC YPaBHCHHS. OCHOBHBIC METO/IbI PEIICHHUSI 1
NOKa3aTeIbHBIX ypaBHEHUH
61 KonTtponpHas padora: "[lokazarensHast GyHKITHUS. 1
ITokazarenbHbIE ypaBHEHHUS "
62 Jlorapudm uucmna. CoiicTBa jgorapudma 1
63 Jlorapudm uucna. CoiicTBa jgorapudma 1
64 Jlorapudm uucna. CoiicTBa jorapudma 1
65 JlecaTUUHBIE U HATYpPAJIbHBIC JTOTapH(PMBbI 1
66 JlecaTUUHBIE U HATYpAJIbHBIE JTOTapH(PMBbI 1
67 [IpeoOpazoBanue BBIpAXKEHHA, COACPIKALIMX JIOTApU(MBI 1
68 [IpeoOpazoBanue BBIpAXKEHHA, COACPIKALIMX JIOTApU(MBI 1
69 [IpeoOpazoBanue BBIpAKEHHIA, COAEPIKAIIMX JIOTApU(MBI 1
70 Jlorapugmuueckas pyHKIus, €€ CBOWCTBA U TpauK 1
71 Jlorapudmuueckas hyHkums, €€ cBOWCTBa U rpaduk 1




72 Hcnonp3oBanue rpaduka GyHKIUM U1 pELISHUs] YpaBHEHUN 1

73 Hcnonp3oBanue rpaduka GyHKIUM 11 pELISHUs] YpaBHEHUN 1

74 Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE METOBI PEIICHUS 1
JorapupMUUECKUX ypaBHEHUI

75 Jlorapudmuueckue ypaBHeHUss. OCHOBHBIE METO/bI PELICHUS 1
JOrapu(pMHUECKUX ypaBHEHUN

76 Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE METOBI pEIICHUS 1
JorapupMUUECKUX ypaBHEHUI

77 PaBHOCI/IJII:HBIe NEPEeX0bl B PEIICHUH JOTapHU(PMUUECKIX 1
ypaBHEHUI

78 PaBHOCI/IJ'II:HI)Ie MEePEX0/Ibl B PEIICHUH JOorapu(GPMUIECKUX 1
ypaBHEHHIA

79 KonTtponbHas padora: "Jlorapupmudeckas GyHKIHUS. 1
Jlorapudmuueckue ypaBHeHHs"

80 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC YHUCIIOBOTO 1
apryMeHTa

81 Cunyc, KOCUHYC, TAHT'€HC M KOTAaHT€HC YHCIIOBOTO 1
aprymeHra

82 ApKCHHYC, apKKOCHHYC W apKTaHT'€HC YHCIOBOTO apryMEHTa 1

83 ApKCHHYC, apKKOCHHYC U apKTaHT'€HC YUCIIOBOTO apryMeHTa 1

84 Tpuronomerpudeckas OKpy>XKHOCTb, OIIpeIeIICHIE 1
TPUTOHOMETPUUECKUX (YHKIMI YUCIOBOTO apryMeHTa

85 TpuronomeTrpuyeckas OKpyKHOCTb, OIpe/ieJIeHIE 1
TPUTOHOMETPHUYECKUX (DYHKIMNA YHCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPHUUECKHE (HOPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPHUUECKHE (HOPMYITBI 1

90 [IpeoOpa3zoBaHKe TPUTOHOMETPUICCKUX BBIPAKECHUM 1

91 [IpeoOpa3zoBaHKe TPUTOHOMETPUICCKUX BBIPAKECHUM 1

92 [IpeoOpa3zoBaHKe TPUTOHOMETPUICCKUX BBIPAKESHUM 1




93 [IpeoOpazoBanue TPUTOHOMETPHUECKUX BbIPAKEHUH 1

94 PemieHne TpUroHOMETPUYECKUX YPAaBHEHUM 1

95 PemieHne TpUroHOMETPUYECKUX YPAaBHEHUM 1

96 Perienne TpUTOHOMETPUUECKUX YPaBHEHHH 1

97 PemieHne TpUroHOMETPUYECKUX YPAaBHEHUM 1

98 Pemienne TpUroHOMETPUIECKUX YPaBHCHUM 1

99 Pemienne TpUroHOMETPUIECKUX YPAaBHCHUM 1

100 Pemienne TpUroHOMETPUYECKUX YPaBHCHUM 1

101 KoHnTtposbnas padoTa: "TpI/IFOHON'I'eTpI/I‘IeCKI/Ie BBIPAXKEHUS U 1
TPUTOHOMETPUUYECKUE YPABHEHHS

102 [TocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUS 1
nocJaea0BaTeIbHOCTE. MeToa MaTeMaTH4YeCKOM HHAYKIIUN

103 MOHOTOHHBIE Y OTPaHUYECHHBIE ITOCIEI0BATEILHOCTH. 1
HcTopust anaimza 6€CKOHEUHO MaJIbIX

104 Apudmernaeckast mporpeccus 1

105 ["'eoMeTpuyecKkas nmporpeccus 1

106 beckoHeuHO yOBIBaOIIasi TeOMETPUIECKasl TPOTPECCHUs 1

107 CymMmMa 0eCKOHEUHO YOBIBAIOIIEH T€OMETPUISCKOM 1
pOTpeccuu

108 JInHelHbIN U SKCIIOHEHIMANbHBIN pocT. Yucio e. dopmyiia 1
CJIOHBIX MPOIIEHTOB

109 JInHelHbIN U SKCIIOHEHIMANbHBIN pocT. Yucio e. dopmyiia 1
CJIOHBIX MPOIIEHTOB

110 Hcnonp30BaHre IPOrpeccuy IJsl pelieHHs pealbHbIX 3a/1a4 1
NPUKIIAJHOTO XapakTepa

111 KOHTpOJIbH?:.‘SI pabota: "[locnenoBareIbHOCTH U 1
IPOrpeccuu

112 HenpepsiBHbIC (DYHKITMY U UX CBOMCTBA 1

113 Touka pa3pbeiBa. AcUMITOTHI TpadUKOB HYHKIHHA 1

114 CgoiicTBa (GYHKIMI HEMPEPHIBHBIX HA OTPE3KE 1




115 CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA OTPE3Ke 1
116 Meroa UHTEPBAJIOB JUIsl PELICHUS] HEPABEHCTB 1
117 Meroa UHTEPBAJIOB JUIsl PELICHUS] HEPABEHCTB 1
118 Meroa UHTEPBAJIOB JUIsl PELICHUS] HEPABEHCTB 1
119 [IpumeHeHre CBOMCTB HEMPEPHIBHBIX (DYHKIIMHA JJIS1 peIIeHUs 1
3aja4
120 [IpumeHeHre CBOMCTB HEMPEPHIBHBIX (DYHKIIMHA JJIS1 pEIIeHUs 1
3aja4
121 [TepBast 1 BTOpasi NpOM3BOAHBIC (DYHKIIMH 1
122 Ornpezenenne, reOMETPUUECKUI CMBICT TTPOU3BOIHOM 1
123 Omnpenenenne, GU3NIECKUA CMBICI MPOU3BOTHON 1
124 YpaBHeHHE KacaTeIbHOU K TpaduKy PyHKITUU 1
125 YpaBHeHHE KacaTeIbHOU K TpaduKy PyHKITUU 1
126 [Tpou3BoHbIE IIEMEHTAPHBIX (QYHKIIMNA 1
127 [Tpou3BoHbIE IIEMEHTAPHBIX (QYHKIIMNA 1
128 [IpousBoaHast CyMMBl, IPOU3BEIEHHS, YACTHOTO U 1
KOMITO3HITHH (YHKIIHA
129 [Tpou3sBoHas CyMMBI, IPOU3BEJEHUS, YACTHOTO U 1
KOMITO3UIIUH (PYHKITHIA
130 [IpousBoaHast CyMMBI, IPOU3BEIEHHS, YACTHOTO U 1
KOMITO3HITUH (YHKIIHA
131 KonTtponsHas padora: "[IponsBoanas” 1 1
132 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTU3alNs 3HAHHIA: 1
"YpaBHenus"
133 [ToBTOpEeHME, 0000IIEHUE, CHCTEMAaTH3alIHs] 3HAHUN: 1
"OyHkuun"
134 Hrorosast KOHTpoJIbHAS paboTa 1 1
135 Hrorosast KOHTpoJIbHASA paboTa 1 1
136 [ToBTOpeHue, 06001IEeHNE, CHCTEeMAaTH3allusl 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10




11 KJTACC

KoandyecTBo yacosB

Jdara nzyyenus

13?1 Tema ypoka Beero KonTposibHbIe IIpakTHyeckue Ilaan dDakr
padoThI padoThI

1 [IpumeHeHre MPON3BOIHON K UCCIETOBAaHUIO (PYHKIMIA Ha 1
MOHOTOHHOCTb ¥ 9KCTPEMYMBI

2 [IpuMeHeHne MPOU3BOTHON K UCCIICTOBaHHIO (DYHKIIMA HA 1
MOHOTOHHOCTb Y 3KCTPEMYMBI

3 [IpumeHeHre TPON3BOIHON K UCCIEIOBAHHIO (PYHKIMI Ha 1
MOHOTOHHOCTb ¥ 9KCTPEMYMBI

4 [IpumeHeHre MPON3BOIHON K UCCIET0BAaHHIO (PYHKIMIA Ha 1
MOHOTOHHOCTb ¥ 9KCTPEMYMBI

5 [IpumMeHeHne MPON3BOTHON K UCCIICTOBaHHUIO (DYHKIIMA HA 1
MOHOTOHHOCTb Y 3KCTPEMYMBbI

6 [IpumeHeHre MPON3BOIHON K UCCIEI0BAaHUIO (PYHKIMIA Ha 1
MOHOTOHHOCTb M 9KCTPEMYMBI

7 HaxosxneHne HauOobIIero 1 HAMMEHbBIIETO 3HAYEHUS 1
HENpepbIBHON (PYHKIIMU HA OTPE3KE

8 Haxoxxnenne HanOoIbIIero 1 HAMMEHBILIETO 3HAUCHHS 1
HENpepbIBHON (PYHKIIUU HA OTPE3KE

9 Haxoxxnenne HanOoIbIIero 1 HAMMEHBILIETO 3HAUCHHS 1
HENpepbIBHON ()YHKIIUU HA OTPE3KE

10 HaxosxneHne HauOobIIero 1 HAMMEHBIIETO 3HAYEHUS 1
HENpepbIBHON (PYHKIIUU HA OTPE3KE

11 Haxoxxnenne HanOoIbIIero 1 HAMMEHBILIETO 3HAUCHHS 1
HENpepbIBHON (PYHKLIMU HA OTPE3KE

12 HaxosxneHne HauOobIIero ¥ HAMMEHbBIIETO 3HAYECHUS 1
HENpepbIBHON (PYHKIIUU HA OTPE3KE

13 [IpumeneHnne Npou3BOIHON ISl HAXOKIEHUS HAUITYUIIETO 1
pElICHNs B IPUKJIAJHBIX 331a4ax

14 [TpuMmeHeHne TPOU3BOJHON I HAXOXKACHHS HaWTyYIIEero 1

PELICHHA B IIPUKIIAJHBIX 3aga4ax




[IpuMeHeHre IPOU3BOIHOMN ISl OIIPEAEICHUS CKOPOCTH U

15 YCKOpEHUsI TIpoliecca, 3aIaHHOr0 GopMyIIon Ui TpadyuKoM .
16 [IprmeHeHre nporu3BOIHOM ISl OPEACIICHUSI CKOPOCTH U 1
YCKOpEHHUs Ipoliecca, 3a1laHHOTr0 (opMyIIoi HiTH rpadukomM
17 Kowmmosurus dhyHKImit 1
18 Komnosunus ¢pyHkuuit 1
19 Komnosunus ¢pyHkuuit 1
20 ['eomeTpuyeckue 00pa3bl ypaBHEHUN Ha KOOPIUHATHON 1
IUIOCKOCTH

21 I'eomerprueckue 0O6pa3bl ypaBHEHH HAa KOOPIMHATHON 1
MJIOCKOCTH

29 KoHnTtposbhas padoTa: "HccneILOBaHHe byHKIMH ¢ 1
MOMOILBIO TPOU3BOTHON

23 [lepBooOpa3Hasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX 1

o4 [lepBooOpa3ubie aneMeHTapHbIX pyHKIMit. [TpaBuia 1
HaXO0XkJIEHUS MTePBOOOPaA3HBIX

o5 [TepBooOpa3zHblie steMeHTapHbIX QyHKINN. [IpaBuia 1
HaXOXKICHUS IEPBOOOPA3HBIX

26 HuTerpain. ['eoMeTpuiecKrii CMBICT HHTETpaIa 1

97 Brruncnenue onpenenéHHOro uHTerpaia no gpopmyse 1
Hrrotona-Jleitoanma

8 Brrancnenue onpenenéHHOro nHTErpaa mo gopmyse 1
Herorona-Jleiioaumna

29 [IpruMmeHeHne nHTErpayia 11 HaXOXKACHUS TUIOIA e 1
IUIOCKUX (QUTYD

30 [Tpumenenne uHTErpaia 1 HaX0XKACHUS 00HEMOB 1
T€OMETPUUYECKUX TET

31 [Ipumeps! pemenuii uddepeHanTbHbIX YpaBHEHHHA 1

32 [Ipumeps! pemenuii uddepeHanTbHbIX YpaBHEHHHA 1

33 MaremaTnueckoe MOJAEINPOBAHUE PEAIBHBIX ITPOLIECCOB C 1

noMoInbio auddepeHInaIbHbIX YpaBHEHUH




34 KonTponpHas padora: "[lepBooOpa3Hasi u uHTErpat” 1
35 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U rpaduku 1
36 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U rpaduku 1
37 Tpuronomerpuyeckue GyHKINHU, UX CBOICTBA U rpaduku 1
38 Tpuronomerpuyeckue GyHKINHU, UX CBOICTBA U rpaduku 1
39 Tpuronomerpudeckue GyHKIIUHA, UX CBOMCTBA U TpadUKH 1
40 Ot60p KOpHEH TPATOHOMETPHYECKHX ypaBHEHUH C 1
MIOMOIIBIO TPUTOHOMETPUUECKOH OKPYKHOCTH
a1 OT160p KOpHEH TPUTOHOMETPHYECKHX YPaBHEHUH C 1
IIOMOILBIO TPUTOHOMETPUYECKOH OKPYKHOCTH
42 Ot60p KOpHEH TPATOHOMETPHIECKHX ypaBHEHUH C 1
MIOMOIIBIO TPUTOHOMETPUUECKOH OKPYKHOCTH
43 OT160p KOpHEH TPUTOHOMETPHYECKHX YPaBHEHUH C 1
IIOMOILBIO TPUTOHOMETPUYECKOH OKPYKHOCTH
44 Pemienne TpUroHOMETPUIECKHUX HEPABCHCTB 1
45 PemieHne TpUroHOMETPUYECKUX HEPABEHCTB 1
46 PemieHne TpUroHOMETPUYECKUX HEPABEHCTB 1
47 PemieHne TpUroHOMETPUYECKUX HEPABEHCTB 1
48 KonTtponsHas padora: "I'paduku TpUroHOMETPUIECKUX 1
dbynkumid. TpuroHoMeTpruieckue HepaBeHCcTBa"
49 OCHOBHBIE METOJIbI PEIICHUsI TOKA3aTeIbHBIX HEPABEHCTB 1
50 OcCHOBHBIE METO/IbI PELLIEHUS IOKA3aTEIbHBIX HEPABEHCTB 1
o1 OcCHOBHBIE METO/IbI PELLIEHNUS IOKA3aTEIbHBIX HEPABEHCTB 1
52 OcCHOBHBIE METO/IbI PELLIEHNUS IOKA3aTEIbHBIX HEPABEHCTB 1
53 OCHOBHBIE METO/IbI pelIeHUs JTorapu(hMUUIECKUX HEPABEHCTB 1
o4 OCHOBHBIE METO/IbI pelIeHUs JTorapu(PMUUIECKUX HEPABEHCTB 1
55 OCHOBHBIE METO/IbI pelIeHUs JTorapu(MUUIECKUX HEPABEHCTB 1
56 OCHOBHBIE METOJIbI PEIICHHUS JIOTapU(PMUIECKUX HEPABEHCTB 1
57 OCHOBHBIE METOJIBI PEIICHHsS UPPAITMOHATHHBIX HEPABEHCTB 1
58 OCHOBHBIE METOJIbI PEIICHHS UPPAITMOHATHHBIX HEPABEHCTB 1




59 OcCHOBHBIE METOJIbI PEIICHUSI UPPAITMNOHATILHBIX HEPABEHCTB 1

60 OcCHOBHBIE METOJIbI PEIICHUSI UPPAITMNOHATILHBIX HEPABEHCTB 1

61 Fpaqmqecicne METO/IbI PEIICHUS UPPALMOHATBHBIX 1
ypaBHEHUI

62 Fpaqmqecime METO/Ibl PEIICHUS UPPALMOHATBHBIX 1
yYpaBHEHHIA

63 ['paduueckue MeTOIbI peLICHHS TOKa3aTeIbHbIX YpaBHEHUN 1

64 ['padpraeckue METOIbI pelIeHUs MOKa3aTeIbHBIX HEPABEHCTB 1

65 Fpaqmqeciq/le METO/BI PEIICHUS JIOTapUPMUUECKUX 1
YpaBHEHHIA

66 I'paduueckue MeTOIBI peICHUS JOrapUPMHUUECKUX 1
HEPABEHCTB

67 ['padpraeckue MeToIbI peneHus JorapuGMUIECKIX 1
HEPABEHCTB

68 I'paduueckue METOBI pelIeHUs TOKA3aTENbHBIX U 1
JorapupMUUECKUX ypaBHEHUI

69 ['padmyeckue METOABI pelIeHHs MOKa3aTeNbHbIX U 1
norapuMUYECKUX YpaBHEHUI

70 ['padmyeckue METOABI pelIeHHs MTOKa3aTeNbHbIX U 1
norapu(pMHUECKUX HEPABEHCTB

71 I'paduueckue MeTO Bl penIeHus TOKa3aTENbHBIX U 1
Jorapu(pMUUECKUX HEPABEHCTB

72 KonTponbnast pabota: "UppannonaibHble, OKa3aTelbHbIE U 1
JorapupmMHUECKUe HEpaBeHCTBA"

73 KommuiekcHbie uncna. Anredpandeckas u 1
TPUTOHOMETpHUYEcKas (POpPMBI 3aMMCU KOMIUIEKCHOTO YHCIia

74 KomruiekcHbie uncna. Anredpanyeckas u 1
TpUTOHOMETpHYecKast pOpPMBI 3aMMCH KOMIUIEKCHOTO YHCIa

75 ApudmeTnueckre onepanuu ¢ KOMIIEKCHBIMH YHCIIaMU 1

76 ApudmeTnueckue onepanuu ¢ KOMIIEKCHBIMH YUCIIaMU 1




N3006paskeHne KOMIUIEKCHBIX YMCENl Ha KOOPAMHATHON

7 1
IUIOCKOCTH

78 N300pakeHre KOMIUICKCHBIX YHCe Ha KOOPAUHATHOM 1
IJIOCKOCTH

79 ®opmyna Myaspa. KopHu N-oii cTeneHu U3 KOMILUIEKCHOTO 1
4yucIa

80 ®opmynna Myaspa. KopHu N-0ii cTeneHn U3 KOMIUIEKCHOTO 1
yucia

81 [IpumeHeHre KOMITJIEKCHBIX YHUCEN ISl PEIICHUS 1
(U3UYECKUX U TEOMETPUUYECKHX 33134

82 KonTtponsHas padora: "Kommiekchsie uncia” 1

83 HatypanbHble 1 1ienble yncna 1

84 Harypasibnble u 1iensle yucia 1

85 [IpumeHeHre NPU3HAKOB AETMMOCTH LENBIX YUCEI 1

86 [IpumeHeHre MPU3HAKOB AETUMOCTH LENbIX YHCEI 1

87 [IpuMenenue npuzHaKkoB AenuMocTy nenbix yucen: HOJ u 1
HOK

88 [IpuMenenue npuzHakoB AenuMocTy nenbix yucen: HOJ u 1
HOK

89 [IpuMeHeHnEe TPU3HAKOB AEITUMOCTH LENBIX YUCEI: OCTaTKH 1
110 MOJYJIIO

90 [IpumeHeHne NPU3HAKOB AETUMOCTH LENbIX YUCE: OCTaTKH 1
10 MOAYJIIO

91 [IpuMeHeHrne MPU3HAKOB AEIUMOCTH LENbIX YUCEIL: 1
anroput™ EBKinaa Ui peleHus 3a1a4d B LEbIX YUCIaxX

92 KonTtponsHas pabdora: "Teopus uensix yncen" 1

93 CucreMa ¥ COBOKYITHOCTh YpaBHEHU. PaBHOCHUIIbHBIE 1
CUCTEMBI M CUCTEMBI-CJIEICTBUS

94 CucreMa 1 COBOKYITHOCTb ypaBHEHUM. PaBHOCHIIBHBIE 1

CHCTEMBI U CUCTEMBI-CIICACTBUS




OcHOBHBIC MCTOABI pCIICHUA CUCTCM U COBOKYHHOCTGI\/'I

% palMOHAIBHBIX YPaBHEHUM !
96 OCHOBHBIE METOIbI PEIIEHHS CHCTEM H COBOKYMHOCTEM 1
UppalMOHATIBHBIX YPaBHEHHH
97 OCHOBHBIE METO/IbI peIICHUS CACTEM 1 COBOKYITHOCTEH 1
II0Ka3aTeIbHbIX YpPaBHEHUN
98 OCHOBHBIE METOJIbI PEIIEHHS CHCTEM H COBOKYMHOCTEM 1
NOKa3aTeIbHBIX ypaBHEHUN
99 OCHOBHBIE METO/IbI PEIICHUS] CUCTEM U COBOKYITHOCTEH 1
JOrapu(pMHUUECKUX ypaBHEHUI
100 OCHOBHBIE METO/IbI PEIICHUS] CUCTEM U COBOKYITHOCTEH 1
JOrapu(pMHUUECKUX ypaBHEHUI
[TprMeHeHHe cucTeM K pelIeHUI0 MaTeMaTHYECKUX 3a1a4 U
101 3a[a4 U3 Pa3UYHbIX 00JIacTel HAYKU U peaslbHOU JKU3HH, 1
MHTEpIpeTalys NOJyYEHHBIX pe3yJIbTaTOB
[IprMeHeHHe cucTeM K pelIeHUI0 MaTeMaTHYECKUX 3a1a4 U
102 3a[a4 U3 Pa3NUYHbIX 00JIacTel HAYKU U peaslbHOU JKU3HH, 1
UHTEpIpeTalys NOJyYEHHbIX pe3yJIbTaTOB
[TpruMeHeHHEe HEPAaBEHCTB K PEIICHUIO MaTEMATHYECKUX
103 3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00J1acTe HAYKH U PeabHOM 1
KHU3HHU, UHTEpIpEeTalys NOJYyYEHHbIX Pe3yJIbTaTOB
KonTtponbras padota: "CucTemMbl pariioHaIbHBIX,
104 UppaMOHATILHBIX MTOKA3aTEIbHBIX U JIOTapU(YMUUIECKUX 1
ypaBHEHHH"
105 PannonanbHbIe ypaBHEHMsI ¢ TapaMeTpaMu 1
106 ParmonanbHbIe HEPaBEHCTBA C MTapaMeTpaMu 1
107 PanyoHasibHBIE CUCTEMBI € ITapaMETPaMHU 1
108 WppannonaibHble ypaBHEHUsI, HEPABEHCTBA C TapaMeTpaMHu 1
109 HppanuoHaibHble CUCTEMBI C TapaMeTpaMu 1
110 [Toka3arenbHble ypaBHEHHUsI, HEPABEHCTBA C ITapaMeTpaMu 1
111 [TokazaTenbHBIE CUCTEMBI C TTApAMETPAMH 1




112 Jlorapugmuueckue ypaBHEHHs, HEPABEHCTBA C MapaMeTpaMu 1

113 Jlorapugmuueckue CUCTEMBI ¢ TapaMeTpamMu 1

114 TpuronomerpruuecKkue ypaBHEHHS C TapaMeTpaMu 1

y

115 TpuroHomeTpruuecKkue HEPABEHCTBA ¢ ITapaMeTpaMu 1

116 TpUroHomMeTpru4eCcKue CUCTEMBI € ITapaMeTpaMu 1

117 [TocTpoenue u uccienoBaHuEe MAaTEMaTUYECKUX MOJENICH 1
peaIbHBIX CUTyalUi C IIOMOLIBIO YPAaBHEHUH € ITapaMeTpPaMH
[TocTpoenue u uccienqoBaHe MaTEMAaTHIECKIX MOJIETIeH

118 peaTbHBIX CUTYaIlMi C TIOMOIILI0 CHCTEM YPaBHEHHM C 1
napaMeTpamu
[TocTpoenue u uccieqoBaHNe MaTEMATHIECKIX MOJIETICH

119 peaTbHBIX CUTYaIMi C TIOMOIILI0 CHCTEM YPaBHEHHM C 1
napaMeTpamu

120 KonTtponsHas padora: "3anauu ¢ mapamerpamu” 1

191 [ToBTOpeHue, 06001IeHNE, CHCTeMAaTU3alNs 3HAHHIA: 1
"YpaBHenus"

199 [ToBTOpEeHME, 0000IIEHUE, CHCTEMAaTH3alIHs] 3HAHUN: 1
"VpaBHeHus"

123 [ToBTOpEHME, 0000IIEHUE, CHCTEMAaTH3alIs] 3HAHUN: 1
"VpaBuenus. Cuctembl ypaBHEHUN"

194 [ToBTOpeHue, 06001IeHNE, CHCTeMAaTU3alUs 3HAHHIA: 1
"Hepasencrna"

125 [ToBTOpEHME, 0000IIEHUE, CHCTEMAaTH3alIHs] 3HAHWN: 1
"HepaBencrsa"

196 [ToBTOpeHue, 06001IeHNE, CHCTeMAaTU3alNs 3HAHHIA: 1
"Hepasencrna"

197 [ToBTOpEeHME, 0000IIEHUE, CHCTEMAaTH3alIHs] 3HAHUN: 1
"IIponsBojHas u €€ npuMeHeHue"

128 [ToBTOpEHME, 0000IIEHUE, CHCTEMAaTH3alIHs] 3HAHWN: 1

"[IponsBoaHas u €€ npumeHeHue"




[ToBTOpenue, 06o0IIeHNE, CUCTEMAaTU3AIUS 3HAHUM:

129 " . " 1
[IpousBogHas u €€ NnpruMEHEHHE
130 [ToBTOpEHME, 0000IIEHUE, CHCTEMAaTH3alIs] 3HAHUN: 1
"NHuTerpan u ero npuMeHeHue"
[ToBTOpenue, 0600IICHNE, CUCTEMAaTH3AIUS 3HAHUM:
131 " " 1
OyHKIMU
[ToBTOpEHME, 0000IIEHUE, CHCTEMAaTH3alIHs] 3HAHWN:
132 " " 1
OyHKIUU
[ToBTOpenue, 0600IICHNE, CUCTEMAaTU3AIUs 3HAHUM:
133 " " 1
OyHKIMU
134 HroroBast KOHTpoJIbHASA paboTa 1 1
135 Hrorosast KOHTpoJIbHAS paboTa 1 1
136 [ToBTOpeHUe, 06001IeHNE, CCTEeMAaTH3allusl 3SHAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




MMPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHA OCHOBHOU
OBPA3OBATEJIbHON ITPOT'PAMMBI

10 KJIACC
Kon .
T IIpoBepsiembie Npe1MeTHbIE Pe3y.IbTATLI 0CBOEHHS OCHOBHOI
0o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus
pe3yJbTara
1 Yucna v BIYHCIIEHUS
11 OnepupoBaTh MOHATHUSAMH: PAlMOHAIBLHOE U JIEHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAsI U AECATUYHAS IPOOb, TPOIICHTHI
19 BI:\I'HOJIHHTB apu(MeTHYECKHe OINEepalud C PpAlUOHAIBHBIMU H
JeNCTBUTENbHBIMH YUCIaMU
13 BoimonHATe  NpUOMMKEHHBIE — BBIUMCICHMS,  HCIOIb3YS npasua
OKpYTJICHHUS, IeaTh MPUKUIKY U OLEHKY pe3ysIbTaTa BHIYUCICHUI
OnepupoBaTh MOHATUSMH: CTENIEHb C LEJIbIM MTOKa3aTeleM, CTaHIapTHas
14 dbopMa 3amucH AEMCTBUTEIHLHOTO YKCIA, KOPEHb HAaTYpPaJbHOM CTENEeHHU;
UCTIOJIb30BaTh MOAXOIAIIYI0 (POpMY 3alUCH JIEHCTBUTENBHBIX YHCEN IS
pelIeHUs TPaKTUYECKUX 3a]1a4 U MPe/ICTaBICHMS] TaHHBIX
OnepupoBaTh MOHATUSMH: CHHYC, KOCHHYC M TAaHT'€HC MPOU3BOJIHHOTO
1.5 yIJjla; WCIOJb30BaTh 3alCh TPOW3BOJILHOTO yrIila dYepe3 oOpaTHbhIC
TPUTOHOMETPHUYECKUE (PYHKITHH
2 YpaBHEeHMS U HEpaBEHCTBA
OnepupoBaTh MOHATUAMHU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO, IIEJIOE,
2.1 panroHaIbHOE, HUPPALMOHATIEHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPaBHEHUE
29 BrImoaHsTh Ipeobpa3zoBaHus TPUTOHOMETPHUECKUX BBIPAXKEHUH U penaTh
TPUTOHOMETPUYECKHUE YPaBHEHUS
BoimonHsATe peoOpa3oBaHus 1ENbIX, pallOHAIbHBIX U HPPALMOHATBHBIX
2.3 BBIDQKEHUII W peliaTh OCHOBHBIE THIIBI IENBIX, PAlMOHATIBHBIX U
UPPALMOHATILHBIX YPaBHEHHUI U HEPABEHCTB
24 [IpyMeHsTh ypaBHEHUS U HEPABEHCTBA JUIsl PELICHUS MaTeMaTHYeCKHX
3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00JIacTe HAYKH U PeaIbHOM KU3HH
MonenupoBaTh peajbHbIE CHUTyallMM Ha S3bIKE aired0pbl, COCTaBIATh
2.5 BBIPa)KEHUSI, ypaBHEHUS, HEPABEHCTBA 10 YCIOBHIO 33J]auH, UCCIIECAOBATh
MOCTPOCHHBIE MOJIEIU C MCTIOIb30BAHUEM allllapara ainreopsl
3 DyHKINUH U TpaPUKH
OnepupoBaTh NOHATUAMHA: QYHKIIHSI, CIOCOOBI 3aaHusT PYHKITNH, 00J1aCTh
3.1 OTIpeNieNIeHUsT M MHOXECTBO 3HaueHWi (yHKuuU, rpaduk (yHKIHH,
B3aMMHO OOpaTHbIC (PYHKITUU
32 OnepupoBaTh TMOHATUSAMHU: YETHOCTb U HEYETHOCTh (PYHKIMH, HYJIU
(GYHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonp3oBatk rpaguku GyHKIUHA U1 penieHns ypaBHeHUN
34 Crpouts W uyuTaTh TpaduKd JUHEHHOH GYHKIMH, KBaIpaTHIHON
' ($yHKIMHU, CTENeHHON (PYHKITMH € IIeJTbIM TIOKa3aTeneM
35 Hcnonp3oBath rpadukud (YHKIMA Ui WCCIEAOBAHHUS IPOLIECCOB U

3aBHCUMOCTEH IpH pelieHuH 3ajad U3 JAPYTHX y4eOHBIX MPEeIMETOB U




peambHOM  JKM3HHM, BbIpaXaTh (OPMYJIaMU 3aBUCHMOCTH  MEXIY
BEJIUYUHAMU

4 Hauana marematnyeckoro aHaausa
41 OnepupoBaTh MOHATHSAMH: I[OCIEIOBATEIBHOCTh, apupMeTHyeckas u
r€OMETPUUYECKAas MPOrPECCUU
OnepupoBaTh MOHATHSAMH: OECKOHEYHO YOBIBAIOIasi TeOMeTpUYecKas
4.2 mporpeccusi, CcyMma OECKOHEYHO  yOBIBAIONIEH  T€OMETPUUYECKOMN
MPOTPECCUU
4.3 3anaBarh NMOCIEI0BATEIBHOCTH PA3IMYHBIMH CIIOCOOAMHU
44 Ncnonb30Barh CBOMCTBA MOCIEIOBATEIIBHOCTEH W TMPOTPECCHl  HJIst
pelIeHUs peallbHbIX 33a]a4 MPUKJIAHOTO XapaKTepa
B) MHoecTBa 1 JJOTHKA
5.1 OrnepupoBaTh NOHITUSIMU: MHOXKECTBO, OIlEpaIlMU HaJ MHOKECTBAMH
Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIA —ammapar JUisi  ONUCAHUS
5.2 peaTbHBIX MPOIIECCOB M SBJICHUM, TPH PEIICHUH 3a/1a4 U3 IPYTUX YICOHBIX
MPEMETOB
53 OnepupoBaThb  MOHATHSIMHU:  OINpEIEIeHUE, Teopema,  CJIEACTBUE,
JI0Ka3aTeNbCTBO
11 KUIIACC
Kon .
TS IIpoBepsiembie Npe1MeTHbIE Pe3y.IbTATbI 0CBOCHHS OCHOBHOI
pesyabrara 0o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus
1 Yucna u BBIYUCICHUS
OnepupoBaTh MOHATHSMH: HaTypalbHOE, LIE€JI0€ YUCIIO0; HCIOIb30BaTh
1.1 NPHU3HAKK JIETMMOCTH IEJBIX YHCEl, pa3jioKEHUE YHClia Ha TPOCThIC
MHO>KUTENH JUIsl peIIeHus 3a1a4
1.2 OnepupoBaTh MOHATUEM: CTEIIEHD C PallMOHAIbHBIM [T0Ka3aTeIeM
13 OnepupoBaTh NOHATUAMHU: JIOTapu(dM YKcIa, JECATUUHbBIE U HaTypalbHbIE
norapudmbl
2 YpaBHEHUs 1 HEPABEHCTBA
[IpuMeHsATH CBOWCTBA CTENEHH JUIsI TNPEoOpa3oOBaHUs BBIPAKCHHIA,
2.1 OIepUpOBaTh TOHATUSAMU: TOKAa3aTelIbHOE YpaBHEHHE U HEPaBEHCTBO;
pelraTh OCHOBHBIE THITBI MOKA3aTeNbHBIX YPAaBHEHUH 1 HEPABEHCTB
Brimonuate mpeoOpa3zoBaHUsl BBIPAKEHUH, COAEpKAIIUX JorapudMer;
2.2 OTIEpUPOBATH MOHATHSAMU: JIOTApU(PMUUECKOE YPAaBHCHHE U HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIBI IOTAPU(PMUUECKUX YPaBHEHUH 1 HEPABEHCTB
2.3 HaxoauTts perieHus npocTelImnx TPUrOHOMETPUIECKUX HEPABEHCTB
OnepupoBaTh MOHIATUSIMU: CUCTEMA JIMHEWHBIX YPABHEHHH U €€ PELICHHUE;
24 UCIIONIb30BAaTh ~ CHUCTEMY  JUHEHHBIX  YpaBHEHHH I pemieHus
MPAKTUYECKHX 3a7a4
25 Haxomute  pemienus vnpOCTeI?ImI/Ix CUCTEM M  COBOKYIHOCTEH
paIMOHATILHBIX YPAaBHEHUI M HEPABCHCTB
MopnenupoBaTh peallbHbIE CHTYyalldd Ha s3BIKE anreOphl, COCTaBIATH
2.6 BBIpAaXXCHHSI, YPaBHEHHUS, HEPABEHCTBA U CHCTEMBI 10 YCJIOBHIO 33/1a4H,

HCCIICAOBATL MOCTPOCHHBIC MOACIIN C MCIIOJIBb30BAHUEM allllapaTa anre6pm




OyHKIWH U TpaduKh

OnepupoBaTh TOHATHAMU: TEpHOAMYECKAs (YHKIHS, TPOMEKYTKU
MOHOTOHHOCTH ()YHKIIMHM, TOYKH dKCTpeMyma (yHKIHUH, HauOoJblliee U

3.1 HAaUMEHbIIIee 3HaYeHUS (PYHKIMHU HA TPOMEXKYTKE; UCTOIb30BaTh MX IS
uccieaoBanus GyHKIMH, 33IaHHOU rpaduKoM
OnepupoBaTh MOHATUIMH: TpadUKH MOKA3aTEIBHOM, JorapuhMUIECKON U
3.2 TPUTOHOMETPUUYECKUX (PYHKUMH; M300pakaTh HMX Ha KOOPIMHATHOU
IJIOCKOCTH U UCIIOJIb30BATH IS PEIlIeHUs] ypaBHEHUH 1 HEPABEHCTB
N300pakath Ha KOOPAWHATHOM IIJIOCKOCTH TpapuKH JTHHEHHBIX
3.3 YpaBHEHUHW U HCMHOJB30BATh MX /I PEHICHUS CHUCTEMbl JMHEHHBIX
ypaBHEHUU
34 Hcnonws3oBath rpaduxu GyHKOUN IS HCCIENOBAaHUS IPOLIECCOB U
3aBUCHUMOCTEHN U3 APYTUX YUCOHBIX AUCIUILTUH
4 Hauana marematrnyeckoro aHaauza
OnepupoBaTb MNOHATUSIMHU: HENpepbiBHAsS (GYHKIUS, POU3BOJHAS
4.1 GYHKIIUM; WCTHOIB30BaTh TEOMETPUYECKUH U (PUINYECKUN CMBICTT
MIPOM3BOTHOMN IS pelleHus 3aa4
492 Haxoauth  mpou3BoJHBIE  3JEMEHTApHBIX  (QYHKUMH,  BBIYHUCIATH
' IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS], YACTHOTO (DYHKIIUH
Hcnonb3oBaTh MPOW3BOAHYIO JUISL  HCCIENOBAaHUS  (QYHKIMM  Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMbI, IPUMEHSTh PE3yIbTaThl UCCIECIOBAHUS K
MOCTPOCHUIO TPpaUKOB
44 Hcnonp30BaTh NpOU3BOAHYIO ISl HAXO0XKAECHUS HAWIYUIIETO0 PELICHUs B
MPUKIIAIHBIX, B TOM YHCJIE COI[HAIbHO-DKOHOMUYECKHX, 3a7auax
45 OmnepupoBaTh MOHATUSAMH: IE€pPBOOOpa3HAas W HHTErpaj; IOHHUMATh
' TEOMETPUUYSCKHUI M (PU3MUECKHI CMBICI HHTErpajia
46 Haxoauth mepBooOpa3Hble AJIEMEHTapHbIX  (YHKIHMH, BBIYHUCIATH
' uHTerpai o gopmyne Hetotona — JleitOnuma
47 Pemats npuknaaHsle 3a1auu, B TOM YHCIIE COLUAIBHO-DKOHOMUYECKOTO U

(GU3NIeCKOro XapakTepa, CpeJICTBAMU MaTEMAaTHIECKOTO aHaJIi3a

ITPOBEPAEMBIE 3JIEMEHTbI COAEPKAHUSA

10 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUSA
1 Hucna v BIYUCIECHUS

Panmonaneubie uncna. OOBIKHOBEHHBIE U JACCATHUYHBIC JPOOH, MPOLCHTHI,
OCCKOHEYHBIC  TEpHOAWYECKHE  ApoOM.  ApudMeTHueckue  Oomepamuud ¢

1.1  panuMoHAJBHBIMHM YHCIAMH, MPEOOPa30BAHMS YUCIOBBIX BbIpakeHUU. [IpumeHeHue
npobeil U MPOLEHTOB JJIsl pelleHUsl MPUKIAAHBIX 33/Ja4 U3 Pa3IMYHBIX OTpaciieit
3HaHUU U PEAIbHOM KU3HU
JelictBurenpHble  uyMcna.  PanuoHaneHble M HppAlMOHAIBHBIE  YHUCIA.

1.2  Apudmerndeckue omnepanuu ¢ JICWCTBUTECIBHBIMUA 4uciaamMH. [lpubOmmxEHHBbIC

BBIYMCIICHHS], IPAaBUJIa OKPYIJIEHUS, IPUKUKA U OLICHKA pe3yJIbTaTa BHIYUCIEHUN




Crenens ¢ menbiM mokazateneM. CranmapTHas (opma 3amucu JEeHCTBUTEILHOTO
1.3  uucna. Mcnonb3oBanue noaxonsiied (HopMbl 3aIUCH ACUCTBUTEIBHBIX YHCEN IS
pelIeHus: MPaKTUYECKHUX 3a/1a4 U IPEICTaBIICHUSI TaHHBIX
14 Apudmernueckuit KOpCHE HaTypaJbHOM creneHu. JleWcTBUS ¢ apupMEeTHIECKUMU
KOpHSIMHM HATypaJIbHOW CTEIIEHU
15 CuHyC, KOCHHYC W TaHI€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHT'€HC YHUCIOBOTO apryMEeHTa
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 ToxaecTBa U TOKISCTBEHHBIE IPE0Opa3OBaHUS
29 [IpeobpazoBanue TPUTOHOMETPUUYECKUX BBIPAXKCHU. OcHOBHBIE
TPUTOHOMETpHUYECKHE (POpMyITBI
23 VYpaBHeHue, KOpeHb ypaBHEHHMs. HepaBeHCTBO, pelieHue HepaBeHCTBa. Meron
MHTEPBAJIOB
2.4 | Pemenwue 1enpix 1 IpoOHO-PAIMOHATLHBIX YPAaBHEHUN U HEPABEHCTB
2.5 | Pemenue uppaliioHaIbHBIX YPaBHECHUH U HEPABCHCTB
2.6 | PemeHue TpUrOHOMETPUYECKUX YPaBHEHUH
27 [IpuMeHeHne ypaBHEHHI M HEPABEHCTB K PEIICHUI0 MAaTEMAaTHYECKUX 33]a4 U 3a7a4
U3 PA3IUYHBIX 00JIACTeH HAYKH U PEaIbHON KU3HH
3 OyHKIMU U TpapuKu
31 Oynknus, crnocoObl 3amanus (GyHkmuu. ['paduk ¢yHknmu. B3aumMHO oOpaTHBIC
byHKIIUN
39 OOnacte ompeneneHUs M MHOXKECTBO 3HaueHMH ¢(yHkiuu. Hymm ¢yHkmmm.
[TpoMexyTKH 3HAaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PyHKINUU
33 Crenennas GyHKIHS ¢ HATypaJIbHBIM U IIeNIbIM TTOKa3aTeneM. E€ cBoiicTBa u rpaduk.
CaoiicTBa u rpaduk KOpHS N-0if cTeneHn
34 Tpuronomerpuyeckass OKpy>KHOCTb, ONpPEAETICHUE TPUTOHOMETPHUYECKUX (DYHKIIUH
YHUCJIOBOI'O apryMEHTa
4 Hauana maremaTn4eckoro aHaiausa
41 ITocnegoBaTenpHOCTH, CIIOCOOBI 3adaHMS IIOCIEIOBATEIbLHOCTEH. MOHOTOHHBIE
IIOCJIEI0BATEIbHOCTH
ApudmeTrnueckas U TreoMeTpuueckas mporpeccuu. beckoHeyHo yObIBaromas
4o ~ TEOMETpHYECKAd NPOrpeccus. Cymma OeckOHEYHO YyOBbIBaloOIIEH TeOMeTpHYECKON
nporpeccun. Popmysna CI0XKHBIX MPOLEHTOB. MCHoib30BaHWE NPOrPECCHH IJIS
pelieHus: pealibHbIX 3aJ1a4 MPUKIAIHOTO XapaKTepa
5) MHOXeCTBa U JIOTHKA
MHoxecTBO, omepauuu HaJl MHoXecTBamMu. J[luarpammel Oiinepa — Benna.
5.1 | IlpumeHeHHE TEOPETHUKO-MHOKECTBEHHOrO amrmapara g OINHMCAHUS pPEeabHBIX
MIPOLIECCOB U SIBIICHUH, MPU PEUICHHUH 33/1a4 U3 IPYTUX YICOHBIX MPEIMETOB
5.2 Ompenenenue, Teopema, CIeACTBUE, T0KA3aTEIbLCTBO
11 KJIACC
Kon IIpoBepsieMbli 3JIEMEHT COAEPKAHUSA
1 Yucia 1 BBIYUCIEHUS
11 Harypanbnblie u niensie yucna. [Ipu3Haku Je1MMOCTH LENbIX YUCE
1.2 Crenenb c pallMoOHaIbHBIM MoKa3areneM. CBOWCTBa CTETIEHU




1.3

Jlorapudm uucna. /lecaTuyHble U HATYpaJIbHBIE JOTapU(PMBbI

2 VYpaBHEHMSI U HEPABEHCTBA
2.1 [TpeoOpa3oBaHue BBIPAXKEHHA, COAECPIKALINX JIOTAPU(MBI
29 [IpeoOpa3oBaHue BBIpaXKEHUH, COAEPIKANIUX CTENIEHHU C PAIlIOHATHHBIM
MoKa3areieM
2.3 [TpuMepsl TPUTOHOMETPHUIECKUX HEPABEHCTB
24 [TokazaTenbHbIC YpaBHEHUSI U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA
26 CucreMsl JII/IHUGI‘/JIHBIX ypaBHteHﬁ. Pemienue mnpuknagHeix 3agady C MOMOIIBIO
CUCTEMBbI JINHEWHBIX YpaBHEHUH
2.7 CucreMbl U COBOKYITHOCTH pallMOHANbHBIX YPABHEHUI U HEPABEHCTB
28 [IpumeHeHue ypaBHEHHI, CHCTEM U HEPABEHCTB K PEIICHUIO MAaTEMaTUYECKUX 3a7a4
W 337124 U3 pa3IMYHbIX 00J1aCTe HAyKH U pealbHOM KU3HU
3 OyHKIUHN U TpapUKU
Oynknusa. [lepuogudeckue ¢yHknuu. [IpomMeKyTKH MOHOTOHHOCTH (DYHKITHH.
3.1 Makcumymbl 1 MUHUMYMBl (QyHKIuH. Hawnbonblliee W HaWMEHbIEE 3HAUCHUE
(GyHKIIUU Ha TPOMEKYTKE
3.2 Tpuronomerpuieckue GyHKIMH, UX CBOMCTBA U Tpaduku
3.3 [TokazaTenpHas u jorapudmMudeckas PyHKIIMN, UX CBOWCTBA B rpaduKu
3.4 Hcnonb3oBanne rpa@ukoB GyHKIMHA JUIsl pEIIeHUs] YPABHCHHUIN U JIMHEHHBIX CHCTEM
Hcnonb3oBanue rpadukoB QYHKOMA 171 HCCIEAOBAaHUSA IPOLIECCOB U
3.5 3aBHCHMOCTEH, KOTOpPbIE BO3HHMKAIOT MU PEUICHUH 3a/1ad W3 JAPYTUX y4eOHBIX
MPEIMETOB U peATbHOMN )KU3HU
4 Hauana maremaTn4eckoro aHaiausa
4.1 HenpepreiBable GyHKIIMU. MeTo1 HHTEPBAJIOB JIJIsl PEIICHHSI HEPAaBEHCTB
4.2 [TpousBonHas pynkuuu. ['eomerpuueckuii 1 GU3NIECKU CMBICI TPOU3BOIHOM
43 [Tpon3BosaHbIe 37eMEHTapHBIX (GYHKIUNA. DPOpPMyNbl HaXOXKIACHUS IMPOU3BOIHOM
CYMMBI, IPOU3BEACHHS U YACTHOTO (QYHKITUI
[IpuMeHneHne mNPOM3BOIHOW K HCCIEOBaHUIO (YHKIIMH HAa MOHOTOHHOCTH H
4.4 sKkcTpeMyMbl. HaxoxneHrne HanboIbIero 1 HAaMMEHBIIETO 3HAUCHUST (PYHKIIMN Ha
OTpe3Ke
[IpumeneHne NpoN3BOAHOM ISl HAXO0XKICHUS HAWITYUIIero PeleHus B TPUKIIaIHBIX
4.5 3ajavax, IS OIpENEeNIEHUs] CKOPOCTH Ipolecca, 3adaHHOro (GopMmylioi wuiam
rpaduxkom
4.6 [TepBoobOpaznas. Tabmuia mepBooOpa3HBIX
47 WuTerpan, ero reomeTpudeckuii u Gu3nueckuil CMbIC. BrrarcieHue nHTerpania mno

dbopmyne HeroTona — JleiiOnuia




ITPOBEPSEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUWS OCHOBHOM OBPA3OBATEJBLHOM TPOT'PAMMBI CPEJTHET O
OBLIEI'O OBPA30BAHUA

Kon
NpoBepsieMoro
TpeOoOBaHUs

IIpoBepsiemble TpeOGOBaHMS K MPeAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpamMMbl CpeIHEero 001ero
o0pa3oBaHus

Bnagenue wmeromamu [10Ka3aTeNbCTB, ANTOPUTMAMM PELICHUS 3a1ay;
yMeHuEe (GOpPMYJIHpPOBATH W ONEPHPOBATH TOHSATHUSMH: ONpEICICHHE,
aKkcuoma, TeopeMa, CIEeACTBHE, CBOWCTBO, NPU3HAK, JI0KA3aTEIbCTBO,
PaBHOCWIIbHBIC (POPMYITHPOBKH; MPUMEHATh UX; YMEHHE (OPMYIHPOBATH
o0paTHOEe M MTPOTHBOMNOJIOKHOE YTBEP)KIACHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIPUMEPHI, HCIIOJB30BaTh METOJ MaTeMaTHYecKOW WHIYKIIWY;
MMPOBOAUTL AOKA3aTCIIbHBIC PACCYKACHUA NIPpHU PCUHICHUHA 3aaa4, OLICHUBATb
JOTHYECKYI0O  TPAaBWIBHOCTh  PAacCyXICHHWI; yMEHHE OIepHpPOBAThH
MOHATHUAMU. MHOXKCECTBO, MOAMHOXKCECTBO, OIICpallMi HAJ MHOXCCTBAMMU,
YMEHHUE HCITOJIb30BaTh TEOPETUKO-MHOKECTBCHHBIN amiiapar JJisi ONUCAHUS
peabHBIX IPOLECCOB U ABJICHUM U IIPU PELICHHUH 3a7a4, B TOM YHCIIE U3
JIpYyTUX Y4eOHBIX IMPEIMETOB; YMEHHE OIEPHPOBATh MOHATHUSAMH: Trpad,
CBSI3HBINA rpad, AepeBo, IUKI, rpad Ha IUIOCKOCTH; YMEHHE 3a/1aBaTh U
OTMHUCHIBaTh Tpadbl Pa3IMYHBIMUA CIOCOOAMHU; HCIIOIB30BaTh rpadbl MpU
pelIeHnH 33129

YMeHue onepupoBaTh MOHATHUSMH: HATypajJbHOE YHCIO, LIEJI0e YHCIIO,
CTEIEHb C IIeJIbIM MOKa3aTesleM, KOPEeHb HaTypallbHOW CTENEHM, CTEIIEHb C
palMoHAIBHBIM TOKA3aTeNIeM, CTEIEeHb C JICHCTBUTEIBHBIM IOKa3aTeleM,
Jorapu(pmM YuClla, CHHYC, KOCHHYC M TaHIE€HC INPOMU3BOJBHOIO YHUCIA,
OCTaTOK IO MOJIYJIO, PALMOHAJIBHOE YHCIO, UPPALMOHAIBHOE YHCIIO,
MHOXECTBAa HAaTypaJbHbIX, LEJbIX, PAlMOHAIBHBIX, JIEHCTBUTEIBHBIX
YKCcel; YMEHHE HCII0JIb30BaTh MPU3HAKU JEIIMMOCTH, HAUMEHBIINH 00Imid
JIeUTeNb U HauMeHblIee o0l1ee KpaTHOe, anroput™ EBkinnia npu pemenun
3aJa4; 3HAKOMCTBO C Pa3JIMYHBIMU TTO3UIIUOHHBIMU CUCTEMAMU CUUCIICHUS;
YMEHHUE BBIIOJIHATH BEIYUCIICHUE 3HAUEHUH U IPeoOpa30BaHus BbIPAXKEHUN
CO CTENeHsIMHU M JiorapudmMamu, MpeodpazoBaHus APOOHO-PALIIOHATBHBIX
BBIPQ)KEHUI; yYMEHHE OIEepUpOBaTh MOHATUSAMM: I0CJIEI0BATEIBLHOCTD,
apudMeTHUeCcKas MPOrpeccus, reoOMeTpudecKas Iporpeccusi, 6€CKOHEUYHO
yObIBarolasi ~ reoMeTpudeckas  IpOrpeccusi;  yMEHHME  3a/aBaTh
NIOCJIEIOBATEIBHOCTH, B TOM YHUCIIE C MOMOIIBIO PEKYPPEHTHBIX (HOpMYI;
YMEHHUE ONEpUpPOBaTh MOHATHSIMU: KOMIUIEKCHOE YHCIO, CONpPSKEHHBIE
KOMILJIEKCHBIE YHMCIIa, MOJAYJIb M apryMEHT KOMIUIEKCHOTO 4Hcia, ¢popma
3allUCH KOMIUIEKCHBIX 4ucCell (FeoMeTpuYecKas, TPUTOHOMETpUYecKas M
anreOpanyeckas); yYMEThb IPOU3BOAUTH apH(PMETHUYECKUue JeHCTBUA C
KOMIUIEKCHBIMH ~ YHUCJIaMHM;  NPUBOAMTH  IPUMEPBHl  HCIIOJIB30BAHUS
KOMIUIEKCHBIX YHCEJI; ONEPUPOBATh MOHATUAMHU: MaTpuua 2x2 m 3X3,
OIIpEJIeIUTENb MAaTPUIIbl, FEOMETPUYECKUIN CMBICIT ONIPEIEIINTEIS

YMeHue onepupoBarh IMOHATUSAMU: palMOHAJIbHBIE, HPPALMOHAIBHBIE,
NOKa3aTeIbHbIC, CTENEHHbIC, JIorapu(Muyeckue, TPUTOHOMETPHUECKUE
YPaBHEHHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHHUE ONIEPUPOBATh MOHATUSIMHU:
TOKAECTBO, TOXJECTBEHHOE IpeoOpa3oBaHUE, YpaBHEHUE, HEPAaBEHCTBO,
CUCTEMAa YpPAaBHEHMM W HEPABEHCTB, pPaBHOCHUJIBHOCTb YpPAaBHEHMH,
HEPABEHCTB M CUCTEM; YMEHHE PELIaTh YPaBHEHUS, HEPABEHCTBA M CUCTEMBI




C IOMOIUBIO PA3IUYHBIX IPUEMOB; PEIIATh YPAaBHEHMs, HEPABCHCTBA U
CUCTEMBI C TapaMeTPOM; IPUMEHSTh ypaBHEHUS, HEPABEHCTBA, UX CUCTEMBbI
IJid pCHICHUA MAaTCMATUYCCKHUX 3adad M 3adad U3 Pa3IMYHbIX 06HaCT€I>'I
HayKH U peajibHOM KU3HU

YMeHue omnepupoBaTh MOHATHAMH: (QYHKIUS, UYETHOCTh (DYHKIMH,
NEPUOMYHOCTD (PYHKIIMHM, OTPAaHUYCHHOCTb (PYHKIIMH, MOHOTOHHOCTH
byHKIMH, SKCTpeMyM (QYHKIIMW, HAHOOJbIIee W HAaUMEHbIEe 3HAYCHUS
(GYHKIMU Ha MPOMEXKYTKE, HempepbIBHas (YHKIHS, aCUMITOTHI Tpaduka
byHKIUM, TiepBasg U BTOpas MPOU3BOAHAS (YHKIMH, T€OMETPUUYECKUI U
¢u3uueckuif CMBICI TNPOU3BOJHOHM, TEepBoOOpa3Has, ONpeAeIEHHbIH
UHTETpall; YMEHUE HaxXOIUTh ACHUMMTOTHI rpapuka (QyHKUIUH; yMEHUe
BBIYUCIISATH IPOU3BOAHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO M KOMIIO3HUILIUU
GyHKIMA, HAXOIUTh YPaBHEHHE KacaTelbHOMN K rpaduKy GyHKIINH; yMEHUE
HaXOJUTh MPOU3BOJHBIC 3JIEMEHTAPHBIX (YHKIMN; YMEHUE HCIIOJIb30BaTh
MPOU3BOJIHYIO JUIsl UCCleoBaHUs (DYHKUWN, HAXOOUTh HauWOOIBIINE U
HalMEHbIINE 3HAueHUs (YHKIHA; CTPOUTh TpaUKH MHOTOUIECHOB C
UCIIOJIb30BAaHUEM  alllapara MaTeMaTU4YeCKOTOo aHajiu3a; MPUMEHSTh
IPOM3BOJHYIO ISl HAXOXKICHUS HAWIYYIIEro PEelICHUs B MPUKIAIHBIX, B
TOM YHCJI€ COLUATbHO-IDKOHOMUYECKUX U (PU3NYECKUX 3a]auax; HAXOJIUTh
IUIOIAAN U 00BEMBI (UTYp C IOMOIIBIO MHTErpaia; MPUBOIUTH TPUMEPHI
MaTeMaTUYeCKOT0 MOJEIUPOBAHUA C TOMOIIbI0 U depeHInaTbHBIX
yYpaBHEHUHU

YMeHue onepupoBaTh NOHATUAME: TpapuK QyHKIMH, oOpaTHas (YHKIHS,
KOMITO3HITMS (YHKIMK, JuHEHHas (yHKIMA, KBaapaTU4Has QyHKIHS,
pammonanbHas (yHKIOWS, creneHHas (YHKIUSA, TPUTOHOMETPHUYECKHE
byHKIIMH, OOpaTHBICE TPUTOHOMETPUYECKHUE (PYHKIWMHU, TOKa3aTelbHAs W
jgorapupmuueckas (QYHKIHMH; yMEHHE CTPOUTh TpapuKd H3YyYSHHBIX
(GyHKIHA, BRITIOJHATH MpeoOpa3oBaHust TpaduKoB GyHKIIHUMA, UCTIOIH30BAThH
rpaduKy A7 U3YUYCHHUsS MPOLECCOB U 3aBUCHMOCTEH, NMPH PEIICHUH 3aa4
U3 IpYTUX y4eOHBIX NPEAMETOB M 3a7ad U3 pealbHOW JKU3HU; BHIPAXKaTh
dopMynaMu 3aBHCUMOCTH MEX]ly BEIMYMHAMH; UCIIOIH30BATh CBOICTBA U
rpadukn GYHKIMKA Il pElICHUs YpaBHEHWH, HEPAaBEHCTB M 3a1ad C
napameTpamMu; M300pakaTh Ha KOOPIMHATHOM IUIOCKOCTH MHOXKECTBA
pElICHUI YpaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHue pemiaTh TEKCTOBbIE 3aJaud Pa3HBIX THUIOB (B TOM YHCIE Ha
MPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOMMOCTb TOBapoOB U
yCIIyT, HAJOTH, 33a4d U3 OOJIACTH YMPABICHUS JIMYHBIMA M CEMEHHBIMU
dbuHaHCaMM); COCTaBIISITh BBIPAKEHUS, YPABHEHMs, HEpPaBEHCTBA U UX
CUCTEMBI IO YCJIOBHIO 3ajjaud, HUCCIIEJOBATh IOJIYYEHHOE pEIIECHUE U
OLICHMBATh MPABIONOAOOHOCTh pPE3yJbTaTOB;, YMEHHE MOJEIHPOBAThH
peajbHble CUTyallud Ha $S3bIKE MATEMATHUKHU; COCTaBISATH BBIPAKEHUS,
ypaBHEHHUS, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBUIO 3a/1a4M, UCCIIEI0BATh
MOCTPOCHHBIE ~ MOJENIM C  HCIOJB30BAHUEM  ammapara  anreopsl,
MHTEPIPETUPOBATH MOJTYUCHHBIN pe3yIbTaT

YMeHue onepupoBaTh MOHATUSMH: CpelHee apu(MeTHUecKoe, MEAnaHa,
HanOoJpIlIee U HaMMEHbBIIIEeE 3HAUYEHUS, pa3Max, AUCIIEPCUs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOrO Habopa; yMeHHe H3BICKaTh, WHTEPIPETUPOBATH
uH(pOpMaLKIO, IPEJCTaBICHHYIO B Ta0iMIIax, HA AMarpammax, rpadukax,
OTPaXKAIOLIYI0 CBOMCTBA PEAJbHBIX MPOLECCOB M SBICHHIA; MPEICTABIATH
uHQOpMAIlMI0 C TIOMOIIBK TaOJMII M JWarpaMM; HKCCIICI0BaTh




CTaTUCTHYECKUE IaHHbIE, B TOM YHUCJIE C TNPUMEHEHHEM TIpaduIecKux
METO/0B U IEKTPOHHBIX CPEICTB; rpaUueCKH UCCIEeI0BaTh COBMECTHbBIE
HaOJII0ICHUS C MOMOIIBIO TMarpaMM pacCeUBaHUs M TMHEWHONW perpeccuu

YMeHHe OnepupoBaTh IOHATHAMU: CIy4YalHBIA OIBIT U CIIy4aiiHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHHE BBIYMCIATH
BEPOSTHOCTh C HCIOJNB30BaHMEM TIpaUUecKMX METOJIOB; IMPHUMEHSTh
(GOopMyJBl CIOXEHUS W YMHOXXEHHUS BEpOSATHOCTEH, (HOpMyJy IOIHOM
BEPOSATHOCTH, Gopmyny bepHymnu, komMOuHATOpHBIE (aKThl U (OPMYIIHI;
OLICHUBAaTb BEPOSTHOCTU pEalbHBIX COOBITHI; YMEHHE OIEepUPOBATh
HNOHATUSIMM:  Cy4ailHass BEIMYMHA, PpACHpPEIEICHUE BEPOSTHOCTEH,
MaTEeMAaTHYECKOE OXXHMJAaHWE, IUCHEPCHs W CTaHJApPTHOE OTKJIOHEHUE
CllyualiHOW  BENWYMHBI, (YHKIMHM paclpefeiieHus U  IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTeIbHOTO U HOPMAJIBHOTO PAaCIpPEIEICHUN; YMCHHUE
MCIIOJIb30BaTh CBOMCTBA M3YUEHHBIX PaCIpeneiIeHU UIsl pelleHusl 3a/1ay;
3HAKOMCTBO C HOHATHUSAMM: 3aKOH OOJIBIIMX YHCEN, METObl BEIOOPOUYHBIX
UCCIICIOBaHMIi; YMEHHE TPUBOAUTH IPUMEPHI IPOSIBICHUS 3aKOHA OOJIBIIINX
yyceal B NMPUPOAHBIX M OOLIECTBEHHBIX SBJICHUAX; YMEHHE OIEPHPOBATH
HNOHATUSIMM: COYETAHUE, IIEPECTAHOBKA, YMCIO COYETAHUM, YHUCIO
NepecTaHoBOK; OMHOM HbIOTOHA; yMeHue NPUMEHATh KOMOMHATOpHbBIE
(GaKkThl M pacCyXIEHUS Ul pEIICHUs 3a/ad; OLIEHUBATh BEPOSTHOCTH
peanbHBIX ~ COOBITMH;  COCTaBIATH  BEPOSTHOCTHYIO  MOAEIb U
MHTEPIPETUPOBATH MOJTYUEHHBIN PE3yIbTaT

YMeHue omnepupoBaTh MOHSATUAMH: TOYKa, MpsiMasi, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JyY, BEJIMUMHA YIJIa, IIOCKUM YroJl, IBYTpaHHbII
yIoJ, TpEXTPaHHBIA YIroJl, CKPEIIUBAIOIINUECs MPsIMbIE, MApaUICIbHOCTD U
MEePIEeHIUKYISIPHOCTD MPSIMBIX U TUIOCKOCTEH, YTroil MEKIy MPSIMBbIMU, YTOJI
MEXy MPSIMON U IUIOCKOCTBIO, YTOJI MEKIY INIOCKOCTSMHU, PACCTOSHUE OT
TOYKH JO0 TJIOCKOCTH, PACCTOSIHHME MEXAY NMPSMBIMH, PACCTOSTHUE MEXIY
MJIOCKOCTSIMU; YMEHHE HCIOJIb30BaTh IPU PELICHUU 3aJad H3y4YCHHbIC
(bakThl 1 TeOpeMbl IUIAHUMETPUH; YMEHHUE OLEHUBATh pa3Mepbl OOBHEKTOB
OKpYXaloIIero MHUpPA; CTPOUTh MAaTEMaTHYECKUE MOJEIW C IOMOIIbIO
FeOMETPUUYECKUX TMOHATUH M BEJIUYMH, peUIaTh CBSI3aHHbIE C HUMU
MPaKTUYECKHE 3a7a4u
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YMeHue omepupoBaTh MOHATHUAMU: IUIOMAAL (GUIyphl, 00BEM (QUTYpHI,
MHOTOTPAaHHHK, MPAaBUJIbHBII MHOTOTPAaHHHUK, CEYEHHWE MHOTOTPAHHUKA,
KyO, mMmapamienenumnen, npu3Ma, NHpaMuaa, (urypa W TOBEPXHOCTh
BpallleHHs, LWIMHIpP, KOHYycC, map, cdepa, miomans chepsl, IUIOMmab
HOBEPXHOCTH THMPAaMUABI, NPU3MBI, KOHYyCa, MIJIMHAPA, O00BEM Kyoa,
OPSAMOYTOJIBHOTO TMapajulefienuea, MUPaMUAbl, MPU3MBI, LHUIHHIPA,
KOHyCa, IIapa, pa3BEPTKAa MOBEPXHOCTH, CEUEHHsS KOHyCa M LWJIMHJPA,
napajjieibHble OCH WJIM OCHOBAHMIO, CEUeHHE I[Iapa, IUJIOCKOCTb,
Kacaromascsi cdepbl, IIIMHIPA, KOHYyCa; yMEHHE CTPOUTh CEUCHHE
MHOTOTpaHHMKa, W300pa’kaTb MHOTOTPAaHHHUKH, (UTYPbl U TOBEPXHOCTH
BPAIIEHHs, MX CEYECHUS, B TOM YHCIIE C TOMOIIBIO JIEKTPOHHBIX CPEICTB;
YMEHHE MPHUMEHATh CBOMCTBA F€OMETPUYECKUX (UTYpP, CaAMOCTOSTEIHHO
(GopMyIHpPOBATH ONpENEeNeHNs U3y9aeMbIX (PUTYp, BEIABUTATh THIOTE3HI O
CBOWCTBAaX M IMpH3HAKaX T'€OMETPUUECKUX (QUryp, OOOCHOBHIBATH HIIU
OIlpOBEpraTh MX; YMEHHE TPOBOIUTH KiIacCHQUKAIMIO (QUTYp TIO
pa3IMYHBIM NPU3HAKaM, BBIOJHATH HEOOXOJUMBIC JIOTIOJTHUTEIbHBIC
HOCTPOCHHUS
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YMeHue onepupoBaTh HOHATHUSIMH: JBIDKEHHE B MPOCTPAHCTBE,
HapauIeNbHBIA TEPEHOC, CHMMETPHs Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOAOOUS, TMONOO0HBIE QUTYPHI; YMEHUE
pacro3HaBaTh paBHBIC W MONOOHBIE (UTYpHI, B TOM YHCIIE B TPHUPOJIE,
UCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh T€OMETPUYECKHE OTHOLICHUS TPH
pelIeHnN 3a/ad; HAaXOAWTh TCOMETPHYECKHE BEIMYHMHBI (JJIMHA, YTOJ,
IUI0IAAb, 00BbEM) IIPU PEIICHUH 3a]1a4 U3 JPYTUX Y4eOHBIX IPEIMETOB U U3
peaybHOM KU3HH; YMEHHUE BBIUUCIATH TEOMETPUUYECKIE BEMYMHBI (JUTHHA,
yroJl, IJIouaab, 00bEM, IIIOMAAb MOBEPXHOCTH), UCHOJIb3Ys U3YUYCHHBIC
GopMysIBI M METOBI, B TOM YHCJE: IUIOMAAb IOBEPXHOCTH HHPAMHIIBL,
NpU3MBI, KOHYCa, IWIMHAPA, TUIOAak chepbl; 00bEM KyOa, PSIMOYTOJIEHOTO
napajiesenunesia, TUPaMuIbl, TPU3MBI, IIMINHAPA, KOHYCA, IIapa; yMEHHUE
HAaXOJMTh OTHOIIEHHE 00BEMOB MOT00HBIX QUTYP

12

YMeHue ornepupoBaTh NOHATHUSMU: MPSAMOYTOJIbHAS CUCTEMa KOOPAMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPIMHATHI BEKTOpA, CyMMa BEKTOPOB,
MPOM3BEICHHE BEKTOpa Ha YHUCIO, Pa3lioKEHHE BEKTOpa Mo 0Oasucy,
CKaJsIpHOE TMPOU3BEACHHE, BEKTOPHOE MPOU3BEACHUE, YOl MEXIy
BEKTOpPAMU; YMEHHUE UCTIONb30BATh BEKTOPHBIN U KOOPAUHATHBIA METOT IJIst
pelIeHrs reOMeTPUUECKUX 3aj1ay U 3aa4d APYTUxX y4eOHbIX IPEIMETOB
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YMeHnue BbIOMpATh MOAXOIAUINI METOJT TSl PEeLeHHs 3a/1auk; TOHUMAaHNe
S3HAYUMOCTU MATCMATUKU B HUIYUCHUH MPUPOJHBIX H OGH.IGCTB@HHBIX
MPOLIECCOB U SIBJICHMI; yMEHHE pAacClO3HaBaTh MPOSBICHHE 3aKOHOB
MAaTCMAaTUKH B UCKYCCTBC, YMCHUC MPUBOJUTHL MMPUMCPBI MAaTCMAaTUYCCKUX
OTKPBITUHA POCCUUCKON U MUPOBOM MAaTEMAaTUYECKON HAYKH

INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IPOBEPAEMBIX HA EI'J I1O

MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucia u BBIYUCIEHUS

11 Hatypanbable u nensie yucna. [[pu3Haku I1eTMMOCTH IIeNIbIX YHCeT

19 Panmonaneubie uncna. OOBIKHOBEHHBIE U JECATHYHBIE APOOU, TPOIICHTHI,
OCCKOHEYHBIC TTEPUOIUUECKHE IPOoOH

13 Apudmernueckuit KOpeHE HaTypaJIbHOHM cTerneHu. [leficTBUs ¢ apupMEeTHICCKUMH
KOPHSIMHU HATypaJIbHOU CTENIEHU

14 Crenenb ¢ uenbiM mokaszareneMm. CTeneHb C PANMOHAIBHBIM ITOKA3aTEIeM.
CBoiicTBa CTENEHU

15 CuHyC, KOCHHYC W TaHT€HC YHCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
apKTaHI€HC YMCIOBOI0 apryMeHTa

1.6 Jlorapudm uncna. JlecaTuunpie U HaTypajabHBIC JJOTapU(DMBI
JleiicTBuTenbHBIE 4YHCIA. ApUPMETHYECKHE Omepaluu ¢ JIeHCTBUTECIbHBIMU

1.7 gucnamu. [IpuOmmk€HHBIC BBIYUCICHHS, MpaBWIA OKPYIJICHUS, TPHKUAKA H
OLICHKA pe3yJibTaTa BbIUMCICHUH

18 [IpeoOpa3zoBanme BeIpaKEHUN

1.9 KommiekcHbie uncna

2 YpaBHEHHUs 1 HEpABEHCTBA
2.1 Llenbie U 1pOOHO-pAIOHANIbHBIE YPaBHEHHUS
2.2 Wppanmonaiibuble ypaBHEHUS




2.3

TpuroHomerpuieckue ypaBHEHUS

2.4 [Toka3zaTenbHbIE U JOrapUPMHUUECKUE YPAaBHEHUS
2.5 Llenbie U 1pOOHO-paIIMOHAIbHBIC HEPABEHCTBA
2.6 HpparmonanbHble HEpaBeHCTBA
2.7 [Toka3zaTenbHbIE U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpudeckue HEpaBEeHCTBA
2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHUM U HEPABEHCTB
2.10 YpaBHeHHUsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu
211 Martpwuiia CuCTEMBI JIMHEWHBIX YpaBHeHHA. OnpeeuTesIb MaTPHUIIbI
3 OyHKIMU U TpapuKu
31 OyHKUs, cnocodsl 3amanus GyHknuu. ['paduk dbyHkumu. B3ammHO oOpaTHBIC
¢yukuun. Yérneie u HeuétHbple QyHKIMU. [lepuoanueckue QyHKIUN
OO6mactp ompeAeieHuss U MHOXECTBO 3HaueHWW Gyukuuu. Hymm ¢yHKInn.
39 [TpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIHUH.
MakcuMymbl 1 MUHUMYMbl (yHKUMU. Haunbonbliee M HauMeHblllee 3HAYCHHE
(GYHKINU Ha TPOMEKYTKE
33 CrenenHass (yHKLIMS C HaTypaJbHBIM M LENbIM Moka3aTeneMm. EE cBoiicTBa u
rpaduk. CBoiicTBa U TpaduK KOPHS N-0if CTETIEHU
3.4 Tpuronomerpuieckue GyHKIMH, UX CBOMCTBA U Tpaduku
3.5 [TokazaTenpHas u jorapudmMudeckas PyHKIIMH, UX CBOWCTBA B rpaduKH
36 Touku paspeiBa. AcuMntoTel TpadukoB GyHkui. CpoiicTBa (yHKIHH,
HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTenbsHOCTH, CIIOCOORI 3aJaHus OCIEA0BATEILHOCTEH
3.8 Apudmerrdeckast ¥ reomeTpuaeckas mporpeccu. @opmyiia CI0KHBIX TPOIICHTOB
4 Hauvana matematuueckoro aHanusa
4.1 [TpousBoanas pyHkiwu. [Ipon3BoaHBIE 2JIEMEHTAPHBIX (PYHKITUH
[IpuMeHeHne TPOM3BOJHON K HCCIENOBaHUIO (YHKIMH HAa MOHOTOHHOCTH H
4.2 sKCTpeMyMbl. HaxoxeHre HanOoIbIIero ¥ HAaMMEHbBILETro 3HaueHus! (QyHKIIMK Ha
OTpe3Ke
4.3 [TepBooOpasnas. MaTETpan
B) MHOXeCTBa U JIOTHKA
5.1 MHoXkecTBO, onepaiuu HajJ MHOKecTBamMH. J{uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposITHOCTB M CTaTUCTHKA
6.1 OrnucarenpHas CTaTUCTUKA
6.2 BepositTHOCTB
6.3 KomOunaropuka
7 ['eomerpus
7.1 durypsl Ha IIIOCKOCTH
1.2 [IpsiMbIe ¥ TUIOCKOCTH B MMPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEPXHOCTH BPALLEHUS
7.5 Koopannatsl u BEKTOPBI
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