


MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYrod CTOPOHBI, (hopMUpYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBIJIaJIeBalOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYyebHblli Kypc anreOpsl M Havajl MaTeMaTHUYECKOro aHallh3a 3aKjIa/IbIBaeT
OCHOBY JJIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAaMU (PU3UKH, XUMHUHU, OHUOJIOTHUH,
MMOHMMAHUS OCHOBHBIX TCHICHIIMA Pa3BUTHS SKOHOMUKH U OOIIECTBEHHOM KU3HU,
MO3BOJISIET OPHCHTHPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi oBiaJieHHe aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIMSIMHU alreOpbl M MaTeMaTH4YeCKOro aHalv3a pa3BUBaET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO WHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, MCIOJIb30BAThH
0000IIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpMUpPYET
KpEaTUBHOE U KPUTHUUECKOE MBIIIJICHUE.

B xoxe u3ydenusi yuebHOro Kypca «Anrebpa v Havajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
WHTEPNIpPETAllUd  TIOJYYCHHBIX  pEIIeHW#, 3HAaKOMSTCS €  MIpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMaTHYECKUMH OTKPBITHSMHU U UX aBTOPaMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBbHBIM BOCIUTATENIBHBIM MOTEHIIMAIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
NEeATEeILHOCTH, TpeOyIomed MPOJAOIKUTEIBbHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOATENbHOCTH, aKKYPATHOCTH U OTBETCTBEHHOCTH 32 MOJIyYeHHBIN pe3yJIbTaT.

B ocHoBe MeToaunku oOydeHust anreOpe U HayajlaM MaTeMaTUYeCKOro aHaIn3a
JICKUT EATCTHOCTHBINA MIPUHITUT OO yICHHUS.

B cTpykType yuebHOTO Kypca «Anredpa 1 Hadajia MaTeMaTHIECKOTO aHATTN3a»
BBIJIEJICHB  CIEAYIOLIUE COJAEp)KaTeIbHO-MeToAnYeckue JuHuM: «Yucna u
BbIYMCIICHUS», «DYHKIIMU U Tpadukn», «YpaBHEHHUs U HepaBeHCTBa», «Hauaina
MaTE€MaTUYeCKOro aHanu3a», «MHoXecTBa U JIoTMKa». Bce OCHOBHbIE
COZIePKATEIIbHO-METOIMUECKUE JIMHUM HW3YYalOTCSd Ha TPOTSHKEHUM JBYX JIET



00y4yeHHs Ha YPOBHE CpPEIHEro 001ero oopa3oBaHusl, ECTECTBEHHO JOMOIHSS APYyT
Jpyra ¥ MOCTENEHHO HAChIIIasiCh HOBBIMH TeMaMu U pasfenamu. JlaHHbI yueOHbIi
KypC SBJISI€TCS WHTEIPATHBHBIM, IOCKOJIbKY OOBEOUHSET B celde coaepaHue
HECKOJIbKMX MaTeMaTHYeCKMX AUCLMIUIMH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTU4YECKUI aHAJIN3, TEOPUS MHOXKECTB, MaTEMAaTHUYECKasi JIOruKa u npyrue. [1o
Mepe TOro Kak oOyvaroliyecs OBJa/eBaloT BcE Ooiee MIMPOKUM MaTEMATHYECKUM
anmapaToM, y HUX MOCJEI0BAaTENIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTb MAaTEMAaTUYECKYyI0 MOJCIb PEAIbHOW CHUTYyallud, INPUMEHATH 3HaHUS,
NOJly4YEHHBIE MPU H3YYEHMHM Y4e€OHOro Kypca, Uil PEIICHUS CaMOCTOSITENIBHO
c(OopMyJIMPOBAHHON MaTeMAaTUYECKOM 3a/Jayu, a 3aTEM HHTEPIPETUPOBATH CBOM
OTBET.

CopepxarenpbHO-MeTOAUMYECKas JMHUA «YUHuCina ¥ BBIYMCICHHS» 3aBEpLIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aTo Ha ypOBHE OCHOBHOIO o011ero oopazosanus. Ha ypoBHe cpeanero o0uiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
pPalMOHAJIBHBIX BBIYMCICHUM, BKIIIOYAIOIIMX B CE€0s MCIOJIb30BAaHUE Pa3IMYHBIX
dopM 3amucu YHUCla, YMEHUE JenaTb NPUKUAKY, BBIIOJIHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIE BBIpAXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYaroIIMMCs MHOYKECTBAa HaTypajibHbIX, ILEJbIX,
palMOHAIBHBIX W JCHCTBUTENBHBIX  YKCENT  JIONOJHAIOTCS  MHOKECTBOM
KOMIIEKCHBIX 4Hnceld. B  KakaoM M3 3THX MHOXECTB pPacCMAaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUYecKue 3aJaud U ONEepaluu: JeJIeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHaNbHBIX M HUpPPAIMOHATBHBIX YKCel, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICUEHUE KOPHS HATypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCElL.
bnarogapss mocienoBaTeNbHOMY paCIIMPEHUI0 KpPyra HCIOJIB3YEMBIX YHUCEN U
3HAKOMCTBY C BO3MOXXHOCTSMM HX NPUMEHEHUS I PELICHUs PAa3IUYHbIX 3a/1a4
dbopMupyeTcsi IpeACTaBI€HUE O €IUHCTBE MATeMAaTUKU KaK Hayku U €€ pojiH B
IOCTPOECHNUU MOJIEIEW PEAJbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IeHuE U
KOHKpETHU3aIusl.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS HA MPOTSKEHUU BCErO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHHUs, MOCKOJIBbKY B KaXKJOM
paznene IIporpamMMbl IpPETyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3axad. B
pesynbraTte OoOydaroluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  PELICHMS
pallMOHANbHBIX, HPPALMOHANBHBIX, TOKA3aTeNbHbIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUYECKUX YPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TakKke 3ajady,
coepxkalux mapaMerpsl. lloydeHHbIE yMEHHsS IIMPOKO HCIOJIB3YIOTCA MpPH
UCCIIeIOBaHUM (PYHKIUI C MOMOIIBIO MMPOU3BOJHOM, MPU PEHICHUH MPUKIaJIHbIX
3a/lay ¥ 3a7]a4 Ha HAXOXKJEHUE HAaMOOJbIINX U HAUMEHBIIUX 3HAYEHUN (PYHKIUU.



Jlannast copep:karenbHas JTMHUS BKIIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacu€Ttel 1o  (opmynam, mpeoOpa3oBaHus  PaLUOHAIBHBIX,
UppaIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKXKE BBIPAXKCHUM,
coJlepKallluX cTerneHu W Jiorapudmbl. brarogaps u3ydeHuio anredpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAKTHOTO
MBIIIICHUS 00y4aromuxcs, (OPMHUPYIOTCS HABBIKM JCTYKTHBHBIX PacCyKICHUH,
paboThl C CHUMBOJBHBIMH (OpMamH, TPEACTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraet 3GPeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS TMPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HAIJISIIHO JIGMOHCTPUPYET CBOM BO3ZMOXHOCTH KakK S3bIKa HAYKH.

CopepxxarenpHo-MeTOIMYecKass JHHUS «DYyHKIUHM W TpaduKu» TECHO
NEpeIuIeTaeTCsd C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. V3ydeHue CTerneHHOoH,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUMU 7S pelleHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHHMA M HepaBeHCTB. [lpum 3TOM OosbllloE BHUMaHUE
yaensercs GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMyJaMu 3aBUCHMOCTH MEXKIY
pa3IMYHBIMM BEJIIMYMHAMU, HCCIENOBATh TOJy4YCHHbIE (GYHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIpHON JIMHUU HAIlEJIEH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, IO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEIMYMHAMH B Pa3IUUHON
dbopme: aHATUTHYECKOM, Tpadudeckor U ciioBecHO. Ero n3yuenne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHAIIOTUH.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYLIECTBEHHO PAaCIIUPHUTh KPYT KaK MAaTeMaTHUYECKHX, TaK U MPUKIAJHBIX 3a/ad,
JIOCTYITHBIX OO0YyYaromMMCs, TaK KaK y HUX TMOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpa@uky  CIOXKHBIX (YHKIMMA, OMPEAeNsaTh WX HauOOJIbIINE W HAUMEHBIITUE
3HAUEHHUA, BBIYUCIATH MUIOMAAu (GuUryp u oO0bEMBI T€, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpoleccoB. JlaHHas coaepkarenbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJEeNel pealbHbIX CUTyaluH,
MO3BOJIIET HAXOIUTh HAUJTYUIIIEE PEIICHUE B MPUKIIATHBIX, B TOM YUCIIE COLUAIBHO-
PKOHOMHYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOIO aHaJIn3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-IOTMYECKOTO U KPEaTUBHOTO
MBIILJICHUS, (OPMUPOBAHUIO YMEHHMHM paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yUaronyecs y3HatoT O BBIJAIOLINXCS
pe3ynbTaTtax, MOJYyYCHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKU KaK HAyKH, U 00 WX
aBTOpax.



CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKECTBa M JIOTHKA)» BKIIOUYACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYEeCKOW JIOTUKH. TeopeTHKO-
MHO>KECTBEHHBIC MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOM MaTEeMAaTHKHU
U TIpe[yiaraloT Hambosee YHUBEPCATBHBIA S3BIK, OOBECTUHSIONMN BCE DPa3Iaeiibl
MaTeMaTHKd H €€ TPWIOKCHH, OHU CBS3BIBAIOT pa3HbIE MaTEMAaTHYECKHE
TUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MAaTeMaTUKH W WCIIOJB30BaTh €T0 IS BBIPAKCHHSI CBOMX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MAaTEeMaTUKA KaK HayKd CIIeyeT TpU3HAThH
CBOMCTBEHHYIO € CTPOTOCTh OOOCHOBaHHMIA U CJICIOBAaHUE ONPEICIEHHBIM
mpaBujaM  TOCTPOCHHSI  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTaMH
MaTEMaTUYECKONW JIOTUKH CIIOCOOCTBYET PAa3BUTHIO JIOTHUYECKOTO MBIILIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJIEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITMPOBAHUS, KOTOPHIE TMPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOINIBIO afmapara airedopbl u
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpPETAlMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOKIIBIN M3 Pa3eioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepHall
y49eOHOTO Kypca IIMPOKO HCIIONB3YETCs I pelieHus MPUKIaaHbIX 3amad. [Ipu
pElIEHUN  pEabHBIX  NPAKTUYECKUX  3aj7ad  oOydaroniuecss  pa3BUBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  aHAJIOTHIO, 0000IaTh M KOHKPETHU3HPOBATH  IMPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3aaad
OpraHU3yeTCs B MPOIIECCe U3yUeHUs BCeX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTEeMaTUYECKOTO aHATTU3a.

Ha wu3yuenue yueOHOro Kypca «AnreOpa M Hadajga MaTeMaTHYE€CKOTO
aHanmu3a» oTBoauTcs B 11 kimacce — 136 yacoB (4 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA

11 KIIACC

Yuciaa v BIYMCICHUA

Harypansabie u nensle yncna. [IpumeHeHne NMprU3HAKOB JIEIMMOCTH LIEJIBIX
yucel, HanOonpmuii oOmuii nemurens (manee — HOJ]) m HamMeHslinee oOimee
kpatHoe (nanee — HOK), octaTkoB 1o moayto, anropurMa EBkinuaa s penieHus
3a/1a4 B LEJIBIX YUCIIAX.

Kowmmnekcuble uucia. AnreOpanueckass W TPUTOHOMETpUYEcKass (QOpPMBI
3allUCH KOMIUIEKCHOTO 4YHcia. ApudMeTHdyecKue Oomnepanud ¢ KOMIUIEKCHBIMU
yucinamu. M300pakeHHMEe KOMIUIEKCHBIX YHCENI Ha KOOPAMHATHOM IJIOCKOCTH.
®opmyna Myaspa. Kopau N-oil creneHu u3 KOMIUIEKCHOTO uncia. [IpumeHeHue
KOMIUIEKCHBIX YMCEI [yl pelieHusl (PU3NMUECKUX U T€OMETPUUECKHX 3a/1au.

YpaBHeHHS U HEPABEHCTBA

Cucrema 1 COBOKYIMHOCTh YPABHEHU U HEPABEHCTB. PABHOCUIIBHBIE CHCTEMBI
Y CHCTEMBI-CIICICTBYS. PaBHOCWIIbHBIE HEPABEHCTBA.

OTO0op  KOpHEHl  TPUTOHOMETPUYECKMX  YPaBHEHUH €  IMOMOUIbIO
TPUTOHOMETPUYECKON OKPYKHOCTH. Perenrne TpuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHBIE METOJABl PELIECHUS TOKA3aTEeNbHbIX U  JIOTapU(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IBI PEUIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHHMS] CUCTEM M COBOKYITHOCTEH palMOHAJIBHBIX,
UPpaLMOHATIbHBIX, IOKA3aTEIbHBIX U JIOTapU(PMHUUECKUX YPaBHEHHI.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IApAMETPAMU.

[IppuMeHeHnEe ypaBHEHUI, CUCTEM U HEPABEHCTB K PELIEHUIO MAaTEMATHYECKUX
3a]a4 U 33/1a4 U3 pa3IMuHbIX 00JaCTell HAYyKU U peasbHOM KU3HU, UHTEPIpETaIUs
IIOJIyYEHHBIX PE3YJIbTATOB.

DOyHkuuu U rpadpuku

I'padpux kommosunmu GyHkuuil. I'eomerpuueckue 00pa3bl ypaBHEHUU H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronomerpruueckne PyHKIIUN, UX CBOMCTBA U TPpaPUKH.

['padrueckne meTonmbl pelieHUs ypaBHEHUNM W HepaBeHCTB. | 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnons3oBanue rpadukoB GYyHKIUN JUIsT KCCICIOBAHHUS TMPOIECCOB WU
3aBHCHUMOCTEH, KOTOpPbhIE€ BO3HUKAIOT MPH PEIICHUWU 3a7ad U3 JAPYTUX y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havana MmaTeMaTH4eCKOro aHaJIn3a

[IpumMeHeHne Mpou3BOAHON K UCCIENOBAHUIO (DYHKIIMM HA MOHOTOHHOCTb U
sKkcTpeMyMmbl. HaxoxaeHre HanboabIero 1 HAMMEHbIIEro 3HaYeHU I HEeMpepbIBHON
(GYHKIIMHM Ha OTpE3Ke.



[IppuMeHeHne NPOU3BOAHOM Ul HAXOXKICHUS HAWIy4dlIero pELICHHs B
NPUKIIAIHBIX 3a1adax, Uil ONPENCIIEHUS CKOPOCTH M YCKOPEHMS IpoLecca,
3aJIaHHOTO (HOPMYJIION MK TpaduKoM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. I[lepBooOpa3Hbie
aneMeHTapHbIX QyHKIui. [IpaBuia HaxoX1eHUs TepPBOOOPA3HBIX.

WNuterpan. ['eomeTpuyeckuil CMbICH HHTETpaja. BeIYucIeHnEe ONpenesIEHHOTO
uHTerpaia no gpopmyne Herotona-Jleionuna.

[IpumeHneHnue uHTErpajga s HAXOXKIACHUS IUIOMIAACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKUX TEll.

[Ipumepnr pemenuii auddepeHIManbHbIX YpaBHEHUNA. MaTtemaTuueckoe
MOJICJIMPOBAHUE peaJbHBIX TPOIECCOB C MOMOILIbI0  auddepeHInanTbHbIX
YPaBHEHUM.

IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«™AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A»
(YIJIYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBIIEI'O
OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATbI

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKkTUBHOTO U
OTBETCTBEHHOTO YJIeHAa POCCUMCKOT0 00IIEeCTBA, TPEACTABICHUE O MATEMaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEIYP
IpaXIaHCKOTO  oOmiectBa  (BBIOOPBI, ONPOCHI WU JPyroe), yMCHHUE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'PakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MIPOLUIOMY M HACTOSIIEMY POCCUUCKOW MAaTEMATHMKH, EHHOCTHOE OTHOLIEHHE K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusX, cdepax
SKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOTO Hapoaa, chopMUPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHUS, 3TUYECKOTO IMOBEJCHHUS, CBS3aHHOIO C IMPAKTUYECKUM
MIPUMEHECHUEM JOCTUKEHUN HAYKHU U ICATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIa/la B IOCTPOCHHUE YCTOMUHMBOTO OYIYIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:



ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs ACTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/]1a4, PEUICHHI, pacCy>KICHUI, BOCIPUUMYHBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4YeCcKOro BOCIMTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS MPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3/10pOBOTo U 06€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBbIO (3I0POBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTbH), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IICHHOCTH TPYAOIIOOUs, HHTEpEeC K
paznuuHbiM  chepam  MpodecCHOHANBHON  JIEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccur W peanu3oBbIBATH COOCTBEHHBIC KHU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTreMaTH4ecKoMy  OOpa3oBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3a]1a4 MaTeMaTHYECKON HAMPaBJICHHOCTH;

7) 3K0JI0TU4e€CKOIr0 BOCIIMTAHMS:

c(OpPMHUPOBAHHOCTh  JKOJIOTUYECKOW KYJIbTYphbl, TOHMMAaHHUE BIUSHUS
COLIMAJIBHO-?PKOHOMHUYECKUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBHOM
Cpellbl, OCO3HAHHE TJI00ATIBHOIO XapaKTepa SKOJOTUYECKUX MPOOIeM, OpUEHTALIHS
HAa TPUMECHEHHE MATeMAaTHYEeCKUX 3HAHMM JUIsl pemieHus 3ajad B 00JacTu
OKpY’)Karolel Cpelibl, IUJIAHUPOBAHUE IIOCTYNKOB U OLIEHKH HMX BO3MOXHBIX
MOCIICICTBUU [T OKPY’KAIOLIEN CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOIIECTBEHHOM MPAKTUKHU, TOHUMAaHUE MaTEeMaTUUECKON
HAyKHU Kak cepbl 4eTTOBEYECKOM IeITeIbHOCTH, dTANOB €€ Pa3BUTHS U 3HAUUMOCTH
JUISL pa3BUTHUS IMBUJIM3AIIMH, OBJIAJICHUE SI3BIKOM MaTEMAaTUKH U MaTeMaTHYECKOU
KYJBTYpOU KaK CpeJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOSKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble Jiornueckue JaeicTBuA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXAy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpeJICIICHNS TIOHATUN, YCTAHABINBAThH CYIIECTBEHHBIN MPU3HAK KilacCU(UKaIUH,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (OPMYyIUPOBATb U  NPEoOPa3OBBIBATH  CYXKJCHUS:
yTBEpAUTENbHbIE U OTPULIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U ITPOTUBOPEUHS
B (hakTax, JAHHBIX, HAOIIONEHUSAX M YTBEP)KICHUSX, MPEAJaratb KpUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U IPOTUBOPEUUI;

JienaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTHMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 0 aHAJIOTUH;

IPOBOJNUTH CAMOCTOSATEIBHO J10KA3aTEIbCTBA MATEMATUUECKUX YTBEPKACHUN
(mpsiMbIE M OT MMPOTUBHOTI0), BBICTpaUBaTh apryMEHTALUIO, IPUBOJIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJECHUS U BHIBOJIBI;

BbIOMpaTh crmoco0 pelieHust ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BapHAHTOB PEILICHHS, BHIOMpPATh HaNOOJIee MOAXOASIINN C yUETOM CaMOCTOSATEIBHO
BBIJICIICHHBIX KPUTEPUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKU WHCTPYMEHT IO3HAHUS,
bopMynIMpoBaTh  BOMPOCH,  (PUKCHUPYIOUIME  MPOTUBOPEUYUE,  MpPOOIJIEMY,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO ITO3ULIAI0, MHECHHE;

IIPOBOJUTH CaMOCTOSITENIBHO CIJIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIEA0BAHUE
10 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTHYECKOro 00bEKTa, SABJICHUS, IpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAYy 00bEKTaMU, SIBICHUSMU, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJibTaTaM
OpOBEAEHHOIO  HAONIONEHHUS, WCCIENOBaHUS, OLIEHHWBATh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHE Ipollecca, a TakKKe BbIIBUTATh
MPEANOJI0KEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nunopmanueii:

BBISBJIATH JeUIUTHl HHPOPMAIMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3JIUYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIMIO Pa3IMYHBIX BUIOB U (hOpM
IIPE/ICTABIICHHUS];

CTPYKTYpUpPOBaTh MHGOpPMAIMIO, MPEICTaBIsATh €€ B pa3IU4HbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaAEKHOCTD uH(popmaIun () CaMOCTOSATENIbHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHBEpPCAJbHbIE Y4eOHbIE JeHCTBUS
OO0wmenne:



BOCIPUHUMATh U (POPMYITHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMHA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U TIMCbMEHHBIX TEKCTax, JaBaTh MOSICHEHUS [0 XOJAy pELIEHUs 3a/Jayd,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHUS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAE€MOIl TEMBI,
npoOJieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOHUCK
pELICHUs], COIMOCTABIATh CBOM CYXICHUS C CYKICHUSMH JPYIMX YYaCTHUKOB
nuarnora, oOHapyKMBaTh pa3jiM4ve M CXOJCTBO MO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

MPEACTABIATh PE3YIBTATHl PEUICHUS 33/1a4d, SKCIIEPUMEHTA, UCCIEIOBAHUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaady
NPE3EHTAalUN U OCOOEHHOCTEN ayJUTOPHUH.

PeryasiTuBHbIE YyHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Camoopranusanus:

COCTaBJISAThH IJIaH, AJITOPUTM PEIICHUs 3a/1aul, BIOUPATh CIIOCOO pelIeHus ¢
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH UHTEJJIEKT:

BJIQJICTh ~ HaBBbIKAMU  TO3HABATEIBLHOM  peduiekcuM  Kak  OCO3HAHUS
COBEpIIAEMBIX JCHCTBUM M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKHU, CAMOKOHTPOJS Mpollecca W pe3yjbTaTa peuieHus
MaTeMaTHUYECKOHN 3aJ1auM;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MIPU PEIICHUU 3ajauH,
BHOCUThH KOPPEKTHUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUUUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHasl 1eITEJIbHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboThl mpu pemeHun YYeOHBIX 3a7ad, NPUHUMATh I€JIb COBMECTHOMU
JEATEIIbHOCTH, TUIAHUPOBATh OPraHU3aIlMI0 COBMECTHOM pabOThl, pacrpeneisiTh
BUJIBI pabOT, I0TOBAPUBATHCS, 00CYKAATh MPOLIECC U pe3yJIbTaT padoThl, 00001IaTh
MHEHHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B TPynmoBbIX ¢opMax paboThl (0OCykaeHHS, OOMEH MHEHHUIA,
«MO3TOBBIE MITYPMBD» U UHBIE), BBITIOTHATH CBOIO YaCTh PAOOTHI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C APYTUMHU YJIC€HAMU KOMaH/IbI, OIIEHUBATh KA4€CTBO CBOETO BKJIaja
B OOHMH TPOAYKT MO KpPUTEpPHUsIM, C(HOPMYIUPOBAHHBIM y4aCTHUKAMU
B3aUMOJCHUCTBUA.



INPEAMETHBIE PE3YJIBTATBI

K xonmy oOywyenuss B 11 kiacce oOydyaromuics TOJYYUT CIEIYIOLIUE
MpEeIMETHbIE PE3yJIbTaThl MO OTACJIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Hadyajla MaTEMAaTUYECKOIO aHAJIU3a»:

Yucia ¥ BIYMCICHUSA:

CBOOOTHO OTIEPUPOBATH MOHATUSIMU: HATYPAJIBHOE U 1IEJ10€ YK CII0, MHOKECTBA
HaTypaJIbHBIX U LEJIBIX YMCEN, UCIIOIB30BaTh MPU3HAKUA JEIIMMOCTH LEJbIX YHCE,
HOJ/l m HOK HaTypaibHBIX 4uCEN A pPEUIEHUs 3aJad, MPUMEHSTh alrOpUTM
EBknnpa;

CBOOOJHO OINEPUPOBATH IMOHATUEM OCTaTKa MO MOJYJIO, 3alHUChIBAThH
HaTypaJIbHbIE YKUCJIA B PA3JIMYHBIX O3UIMOHHBIX CUCTEMAX CUNCIICHUS,

CBOOO/IHO ONEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCIO UM MHOECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE YMCa B alreOpanyeckod u
TPUTOHOMETPUUECKONU (POpMeE, BBIMOJIHATH ApUPMETUUECKUE ONEpalii ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEpUPOBATH MOHATUSAMU: HUPPALMOHANBHBIE, MOKAa3aTEJIbHbIE U
Jorapu(MUYECKHE HEpPaBEHCTBA, HAXOAUTh MX PEIIEHHS C T[OMOUIBIO
PAaBHOCHJIBHBIX IIEPEXO/IOB;

OCYILECTBISATh OTOOp KOpHEW TMpU pPEHIEHUH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOO/IHO OINEpUPOBaTh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXxoaumble  (OPMYJIBl  JJII  pPELICHHWS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEpHUPOBATh MOHATHAMH: CUCTEMa U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMbBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAIBHBIX, NPPAMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(MUYECKUX YPaBHEHHUI U HEPABEHCTB;

perarb palrOHAJIbHBIE, VppalMOHaJIbHBIE, ITOKa3aTeIbHBIE,
jgorapuMuyeckue U TPUTOHOMETPUYECKHWE YpaBHEHUS] U  HEpPaBEHCTBA,
CoJZieprKalllie MOYJIM U IIapaMeTphl;

NPUMEHSATH TpaduuecKre MEeTOAbI JJI PElIeHHUs] YpaBHEHUN U HEPaBEHCTB, a
TaKXe 3aJ1a4d ¢ IapaMeTpaMy;

MOJICJIMPOBATh peallbHble CHUTYyalldd Ha S3bIKEe anreOpbl, COCTABIATH
BBIDAXXECHUs, YPAaBHEHHUS, HEPABEHCTBA M MX CHUCTEMBI MO YCIOBHIO 3aJa4H,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENIM C HCIIOJIb30BAHUEM armmapara anreopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pPE3yJIbTaT.

DyHKIUMN U TPAPUKU:



CTpOUTHh TpaduKU KOMMIO3UIMU (YHKIHH C TOMOIIBI0 3JIEMEHTapHOTO
UCCJIEIOBAaHMSI U CBOMCTB KOMITO3ULIUU ABYX (DYHKIIHIA;

CTPOUTBH F€OMETPUUYECKHE 00pa3bl ypaBHEHUI M HEPABEHCTB HA KOOPAUHATHOM
IIJIOCKOCTH;

CBOOOJTHO  OINEpPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPUUECKHUX
byHKIINN;

OPUMEHATh (QYHKIMH JJI1 MOJCIHUPOBAHUS M HUCCIECIOBaHHUS pealbHBIX
IIPOIIECCOB.

Hauana MaTeMaTH4ecKOro aHajamusa:

UCITI0JIb30BaTh MPOU3BOHYIO JIJISl HCCIIEIOBAaHUS (YHKIIMA HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HaXOAWTh HauOoJbIlIee U HAaNMEHbIIIee 3HaAUCHUS (PYHKIIMHM HEMPEPHIBHON Ha
OTPE3KE;

UCIIOIb30BaTh IMPOU3BOAHYIO JUIA HAXOXKACHUSA HAWIIy4dlllero pELICHUs B
IIPUKJIAJIHBIX, B TOM YHCIIE COIMAIbHO-O)KOHOMHUYECKHUX, 3a7a4ax, JJIsl ONPEACICHUS
CKOPOCTHU U YCKOPEHHUS IMpoIiecca, 3aJaHHOr0 GopMyIIoi WK rpadukoM;

CBOOOJHO OMNEpHUpPOBATh MOHATHSIMH: IE€pBOOOpa3Has, OMNpPEACIEHHBIH
UHTETpaJl, HAXOJUTh MEPBOOOpa3HbIE AIIEMEHTApHbIX (YHKUMNH M BBIYHUCIATH
uHTerpai no gopmyne Hetotona-Jleionuna;

HaXOJUTh IJIOLAAM MIIOCKUX (PUTYp U OOBEMBI TEJl C TOMOILIBIO HHTETPaJIa;

MMETh IPEACTABIICHHE O MAaTEMATHYECKOM MOJEIMPOBAHMM HA TNPUMEPE
cocraBieHus 1udpepeHnaIbHbIX YpaBHEHUH;

pelars NPUKIAIHbIE 3aJa4d, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKOIO U
($u3NYECKOT0 XapaKTepa, CpeCTBAMU MaTEMaTUYECKOTO aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jiesioB U TeM dyeKkTpoHHbIe (LM POBbLIE)
Konrpoabnbsie IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTesbHbIe pecypchl
padoThI padoThI
u o
1 CCICAOBANHE GYHKLIH ¢ NOMOLIbIO 22 1 https://m.eds00.ru/E9SBISYNM
IPOU3BOTHOU
2 [TepBoobOpasHas u uHTErpal 12 1 https://m.edso0.ru/E9SB1SYNM
r 78
3 PAGHIH TPHT OHOMETPUHECKIIX (YHKIUME 14 1 https://m.eds00.ru/E9SBISYNM
TpuronomeTpuyeckrue HepaBeHCTBA
14
4 PPAHORAILHBIC, HOKASATCILHBIC 1 24 1 https://m.edso0.ru/E9SB1SYNM
norapuMuUecKre HEpaBeHCTBA
KommekcHbie uncna 10 1 https://m.eds00.ru/E9SB1SYNM
HarypanbHble U 1enbie yrcia 10 https://m.eds00.ru/E9SB1SYNM
CucreMsl paliioHaIbHBIX,
7 MPPALMOHATIBHBIX MOKA3aTEIbHBIX U 12 1 https://m.eds00.ru/E9SB1SYNM
norapu(MUUECKUX YpaBHEHUN
8 3ajauu ¢ mapameTpamu 16 1 https://m.eds00.ru/E9SB1SYNM
IT 000
9 OBTOPEHHE, 000 meHI:Ie’ 16 2 https://m.eds00.ru/E9SB1SYNM
CUCTEMAaTH3AIVsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I1O
- 136 10 0

I[TPOTPAMME



https://m.edsoo.ru/E9SB1SYNM
https://m.edsoo.ru/E9SB1SYNM
https://m.edsoo.ru/E9SB1SYNM
https://m.edsoo.ru/E9SB1SYNM
https://m.edsoo.ru/E9SB1SYNM
https://m.edsoo.ru/E9SB1SYNM
https://m.edsoo.ru/E9SB1SYNM
https://m.edsoo.ru/E9SB1SYNM
https://m.edsoo.ru/E9SB1SYNM

HOYPOYHOE IINTAHUPOBAHHUE

IIPOMEKYTKH

11 KJIACC
Ne Kommecreo acon flata Aara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoxa Kontposabubie IlpakTuueck  M3yden  (aKkT
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI He padboTsbl us HYECK
asi
[IpuMeHeHne npon3BOIHON
K UCCIICIOBAHUIO ()YHKITUIT
1 Ha MOHOTOHHOCTb. 1 02.09 https://m.eds00.ru/E9SB1SYNM
Bospacranue u yosiBaHue
byHKIIUN
Hpuvererine HpOHSBOHHOUH 04.09 https://m.edsoo.ru/W7FOW9AD
2 K UCCIICIOBAHUIO ()YHKITUI 1 E
Ha MOHOTOHHOCTb
Haxoxnenne npomexyTKoB
3 BO3PACTaHMS U YOBIBAaHUS 1 04.09 https://m.edsoo.ru/N61EYOQXN
byHKIUN
4 Torman sxcerpenyma. 1 07.09 https://m.eds00.ru/39CNHJISO
Kputnueckue Touku
[IprMeHeHne npon3BOIHON
5 K UCCIIE0BaHUIO (DYHKIHI 1 09.09 https://m.edsoo.ru/H4LRRPTNU
Ha 9KCTPEMYMBbI
[IprMeHeHne npon3BOIHON
6 JUTSL OTIPEJICIICHUST TOUEK 1 11.09 https://m.eds00.ru/GN11SQZZR
JKCTpeMyMa
7 Pemenue 3agau Ha 1 11.09 https://m.edsoo.ru/C8ANWBUL

B



https://m.edsoo.ru/E9SB1SYNM
https://m.edsoo.ru/W7FOW9ADE
https://m.edsoo.ru/W7FOW9ADE
https://m.edsoo.ru/N61EY0QXN
https://m.edsoo.ru/39CNHJI8O
https://m.edsoo.ru/H4LRRPTNU
https://m.edsoo.ru/GN11SQZZR
https://m.edsoo.ru/C8ANWBULB
https://m.edsoo.ru/C8ANWBULB

MOHOTOHHOCTH U
JKCTPEMYMBI

Haubounbiuee u
HAaUMCHbBIICC 3HAUYCHU A

($yHKLIMHU, HEMPEPBIBHOW HA

OTpe3Ke

14.09

https://m.edsoo.ru/HQU4R7TC7

10

11

Haxoxnenne HanOoJIbIIEro
Y HAUMEHBIIIETr0 3HaYEHUS

(GyHKIMHU Ha OTpE3Ke

Penrenue 3ama4y Ha
HauOOJIbIINE U
HauMEHBIINE 3HAUSHHS
byHKITUN

[TocTpoenue rpadgukos
GYHKIHH ¢ TOMOIIBIO
MIPOU3BOJHOMN

16.09

18.09

18.09

https://m.edsoo.ru/BESWXUF3F

https://m.edsoo.ru/FILC58HJIG

https://m.edsoo.ru/IEEIH61Y7

12

[IpnmeHenue nepBoi
MIPOU3BOAHON IS
OCTpOeHUs rpaduka

byHKIIUN

21.09

https://m.edsoo.ru/641KWZ70D

13

[IpumeHnenne BTOpoit
MPOU3BOAHON IS
HOCTpOeHUs rpaduka

byHKIIUN

23.09

https://m.edsoo.ru/ZMPEN7APJ]

14

[TocTpoenue rpaduka
(GYHKIIMM Ha OCHOBAaHUU
MIPOBEIEHHOIO
VCCIIEIOBAHMUS

25.09

https://m.edso0.ru/JO4T53RW5



https://m.edsoo.ru/HQU4R7TC7
https://m.edsoo.ru/BE9WXUF3F
https://m.edsoo.ru/FI1C58HJG
https://m.edsoo.ru/IEEIH61Y7
https://m.edsoo.ru/64IKWZ70D
https://m.edsoo.ru/ZMPEN7APJ
https://m.edsoo.ru/JQ4T53RW5

15

JlokazaTeynbCTBO
HEPaBEHCTB C MTOMOIIBIO
MIPOU3BOIHOMN

25.09

https://m.edso0.ru/IJOCONW57

16

17

18

19

[IpuMeHeHne npon3BOIHON
IIPU PELICHUN YPAaBHEHUHN

[IpumeHeHue npou3BOIHON
IIPU PEIICHUN YpaBHEHUH U
HEPaBEHCTB

[TpumeHneHue mpou3BOIHON
IIPU PEIICHUN TPUKIIATHBIX
3a/1a4 Ha MAaKCUMYM H
MUHUMYM

[TpumeHneHue mpou3BOIHON
IIPU pEIICHUN
TEOMETPUUECKUX 3ajauax

28.09

30.09

02.10

02.10

https://m.edsoo.ru/HXTRI77A5

https://m.edsoo.ru/0D1VDOCOZ

https://m.edsoo.ru/P6PCUHT4D

https://m.edsoo.ru/LGNJMKS00

20

[IprMeHeHne npon3BOIHON
IIPU pEIIeHUH 3a1a4
(U3UUECKOro CoJlepKaHUs

05.10

https://m.edsoo.ru/MWUIS4RBXB

21

[IprMeHeHne npon3BOIHON
IIPU pEIIeHUH 3a1a4
HKOHOMUYECKOTO
COJEepKAHUSA

07.10

https://m.edsoo.ru/RWWLNFOG
R

22

23

Konrponbnas padora Ne 1
o teme "HccaeqoBanue
(GYHKIMHI ¢ TOMOIIBIO
MIPOU3BOJHON"

[Tonsarue nepBoobpazHoOi

09.10

09.10

https://m.edsoo.ru/8DME3XV95

https://m.edso0.ru/GS6KL8JMB



https://m.edsoo.ru/IJ0CONW57
https://m.edsoo.ru/HXTRI77A5
https://m.edsoo.ru/0D1VDOCOZ
https://m.edsoo.ru/P6PCUHT4D
https://m.edsoo.ru/LGNJMKS00
https://m.edsoo.ru/WUIS4RBXB
https://m.edsoo.ru/RWWLNF0GR
https://m.edsoo.ru/RWWLNF0GR
https://m.edsoo.ru/8DME3XV95
https://m.edsoo.ru/GS6KL8JMB

24

[TepBooOpasubie
AJIEMEHTAPHBIX ()YHKITHIA.
[TpaBuia HaX 0K ICHHS
epBOOOPa3HBIX

12.10

https://m.edso00.ru/JU3413GVM

25

CBOHCTBO 0 OECKOHEYHOM
MHOKECTBE
NepBOOOPa3HBIX (PYHKITUU

14.10

https://m.edsoo.ru/FN7VYQ15Z

26

27

28

29

[TonsTue onpenenénHoro
HHTErpaia

['eomeTpuyeckuii u
buznyecKuit CMbICT
onpeAenéHHOro UHTErpaia

CaBolicTBa onpeeIEHHOTO
uHTerpaia. Berauciienue
OmpeIeIEHHOTO UHTETrpaja
no ¢popmyse HeroToHa —
JleiiOauma

ITmomaae KpUBOIMHENHON
Tparnenuu

16.10

16.10

19.10

21.10

https://m.edsoo.ru/GGPXB7R8C

https://m.edsoo.ru/4R97WJZ52

https://m.edsoo.ru/1AJ8M4RQT

https://m.edsoo.ru/MU24JJVID

30

Brruncaenue nommanei
MJIOCKUX QUTYp C
TIOMOIIIBIO OTIPENEIEHHOTO
WHTErpasa

23.10

https://m.edso0.ru/77COVHI1CS

31

32

Brruncinenune oopéMa
TEOMETPHUYECKOTO TeJia C
MTOMOIIIbIO UHTETpala

IIpumeHenue
OIIPEIENEHHOTO UHTETpaja

23.10

06.11

https://m.edso0.ru/GV6VHS88LS

https://m.eds00.ru/GQOI8P1PX



https://m.edsoo.ru/JU3413GVM
https://m.edsoo.ru/FN7VYQ15Z
https://m.edsoo.ru/GGPXB7R8C
https://m.edsoo.ru/4R97WJZ52
https://m.edsoo.ru/1AJ8M4RQT
https://m.edsoo.ru/MU24JJVID
https://m.edsoo.ru/77COVH1CS
https://m.edsoo.ru/GV6VH88LS
https://m.edsoo.ru/GQOI8P1PX

IIPU PEIIECHUY 3aj1a4 C
buznyecKuM coaiep:KkaHueM

33

34

35

36

[Tonsatue
Qg epeHnaIbLHOro
ypaBHEHHS

Kontponbnas padora No 2
o teme "[lepBooOpasnas u
uHTerpan”

OyHKIHS Y = sin X, e€
CBOMCTBA U IpaduK.
DyHKIMA y = COS X, €€
CBOMCTBa U rpaduk
DyHKIMA y = tg X, €€
CBOMCTBA U IpaduK.
DyHKIMA y = ctg X, €€
CBOMCTBa U rpadpuk

06.11

09.11

11.11

13.11

https://m.edsoo.ru/LLIDKMSOC

https://m.edsoo.ru/06 KKZN9AH

https://m.edsoo.ru/43EDG1XRK

https://m.edso0.ru/37WDY2B6K

37

[Ipeo6pa3oBanue rpaduxos
TPUTOHOMETPUUYECKHX

byHKIMI

13.11

https://m.edso00.ru/35V07LIOQ

38

DyHKIHS y = arccos X, eé
CBOIiCTBa U rpaduk.
@yHKIMA y = arcsin X, eé
CBOMCTBa U rpadpuk

16.11

https://m.eds00.ru/CNQL1CBYR

39

@yHKIHA y = arctg X, e€
CBOIicTBa U rpaduk.
@OyHKIUA y = arcctg X, e€
cBOiicTBa U rpaduk

18.11

https://m.edsoo.ru/JYONTMOI5



https://m.edsoo.ru/LLIDKMSOC
https://m.edsoo.ru/06KKZN9AH
https://m.edsoo.ru/43EDG1XRK
https://m.edsoo.ru/37WDY2B6K
https://m.edsoo.ru/35V07LIOQ
https://m.edsoo.ru/CNQL1CBYR
https://m.edsoo.ru/JY9NTM0I5

40

41

OT160p KOpHEH
TPUTOHOMETPUYECKUX
YPaBHEHHH C TIOMOIIBIO
TPUTOHOMETPUIECKON
OKPYXHOCTH

OTt60p KopHEH
TPUTOHOMETPHUYECKHIX
YPaBHEHHIA C IIOMOIIBIO
rpaduka

20.11

20.11

https://m.edsoo0.ru/ODHC3ZFH2

https://m.edsoo.ru/EY67USIYI

42

OTt60p KOpHEH
TPUTOHOMETPHUIECKUX
YPaBHEHUH C TIOMOILBIO
HEepaBEeHCTBA

23.11

https://m.edsoo.ru/60J90Z11W

43

Tpuronomerpudeckoe

HEPAaBEHCTBO BHUJA Sin X > a

(sinx<a)m
COOTBCTCTBYIOIINE
HECTPOIrnc HEPABCHCTBA

25.11

https://m.edsoo.ru/NPGOZ1WAL

44

Tpuronomerpudeckoe

HEpaBEHCTBO BUJIa COS X > a

(cosx<a)wm
COOTBCTCTBYIOIIINE
HECTPOIrnc HEPABCHCTBA

27.11

https://m.edsoo.ru/BIEFQCOPY

45

Tpuronomerpudeckoe

HEPAaBEHCTBO BUa g X > a

(gx<a)wm
COOTBCTCTBYIOIIIHEC
HECTPOrnuc HEPABCHCTBA

27.11

https://m.edsoo.ru/P9CTAGVUJ



https://m.edsoo.ru/ODHC3ZFH2
https://m.edsoo.ru/EY67USIYI
https://m.edsoo.ru/60J90ZI1W
https://m.edsoo.ru/NPGOZ1WAL
https://m.edsoo.ru/BIEFQC0PY
https://m.edsoo.ru/P9CTAGVUJ

46

47

Tpuronomerpudeckoe
HEPaBEHCTBO Buza Ctg X > a
(ctgx<a)u
COOTBETCTBYIOIIE
HECTPOTHE HEPABEHCTBA

Pemenue
TPUTOHOMETPUUECKUX
HEPaBEHCTB, CBOJSALIUXCS K
MPOCTEHIITUM

30.11

02.12

https://m.edsoo.ru/DC43MAHFK

https://m.edso0.ru/SESMOFQW7

48

49

KonTtponbHast padora Ne 3
no teme "['paduku
TPUTOHOMETPHUYECKHUX
byHKIHIA.
Tpuronomerpuyeckue
HepaBeHCTBA"

OCHOBHBIE METOIBI

peHICHUS MTOKA3aTCIIbHBIX
HCPaBCHCTB

04.12

04.12

https://m.edso0.ru/5JH7N1DTD

https://m.edso0.ru/SEG5BXW30

50

OCHOBHBIE METOIBI
pEIICHUS TOKa3aTeIbHBIX
HEPABCHCTB

07.12

https://m.edso0.ru/OKO0I4ANQNY

51

52

53

OCHOBHBIE METOIBI
pEIICHUS TOKa3aTeIbHBIX
HEPABCHCTB

OCHOBHBIE METOIBI
peleHus TOKa3aTeNbHbBIX
HEPABCHCTB

OCHOBHBIE METO/IBI
peleHus

09.12

11.12

11.12

https://m.edsoo.ru/XK1I1L8C06

https://m.edso00.ru/S16 YS5E1UA

https://m.edsoo.ru/HBE6M6CYQ



https://m.edsoo.ru/DC43MAHFK
https://m.edsoo.ru/8ESM0FQW7
https://m.edsoo.ru/5JH7N1DTD
https://m.edsoo.ru/8EG5BXW3Q
https://m.edsoo.ru/0K0I4NQNY
https://m.edsoo.ru/XK1IL8C06
https://m.edsoo.ru/S16Y5E1UA
https://m.edsoo.ru/HBE6M6CYQ

norapuGMUIECKUX
HEPaBEHCTB

54

OCHOBHBIE METO/IBI
pelieHus
norapuGMUIEeCKUX
HEPABCHCTB

14.12

https://m.edsoo.ru/TPJ4YUEUS8

55

56

57

58

OCHOBHBIEC METOJIBI
pewenus
norapuGpMUIEeCKUX
HEPABEHCTB

OcHOBHBIE METOJIbI
pelIeHHs
norapuGpMUIEeCKUX
HEPABEHCTB

OCHOBHBIE MCTOBI
peHiCHUs NppalluOHAJIbHBIX
HCPaBCHCTB

OCHOBHBIE METOIBI
pelIeHus: UpPAUOHATBHBIX
HEPABEHCTB

16.12

18.12

18.12

21.12

https://m.edsoo.ru/SC4WSD4TP

https://m.edsoo.ru/6 XWRK0GB
Q

https://m.edsoo.ru/7TNSOMGU5A

https://m.edsoo.ru/NYRQK?20JO

59

OCHOBHBIE METOIBI
pEIICHUS UPPAITNOHATBEHBIX
HEPABEHCTB

23.12

https://m.edso0.ru/TKEL6CU7P

60

OCHOBHBIE METOIBI
pENICHUS UPPAMOHATEHBIX
HEPABCHCTB

25.12

https://m.edso0.ru/S00R8V677



https://m.edsoo.ru/TPJ4YUEU8
https://m.edsoo.ru/SC4WSD4TP
https://m.edsoo.ru/6XWRK0GBQ
https://m.edsoo.ru/6XWRK0GBQ
https://m.edsoo.ru/7N3OMGU5A
https://m.edsoo.ru/NYRQK20JO
https://m.edsoo.ru/TKEL6CU7P
https://m.edsoo.ru/S00R8V677

61

I'paduueckue MeTo b1
pEeLIeHHsI HPPALIOHAIBHBIX
ypaBHEHUH

25.12

https://m.edsoo.ru/CEFJGB7PP

62

I'paduueckue MeTobl
pEIICHUS UPPALMOHATLHBIX
ypaBHEHUU

28.12

https://m.edso00.ru/SDTMHOBI9G

63

64

65

['padmyeckue MeToabI
PCHICHHUA IMOKA3aTCIbHBIX
ypaBHEHUI

['padmyeckue MeTobI
pelIeHus MOKa3aTeNbHbBIX
HEPABEHCTB

I'paduueckue MeTo b1
peleHus
J0rapupMHUECKUX
yYpaBHEHUU

30.12

11.01

13.01

https://m.edsoo.ru/PWK5FHRL1I

https://m.edsoo.ru/4W29Z2JPZ4

https://m.edsoo.ru/AYOLSVBQOH

66

I'paduyeckre meToan!
pelieHus
norapuGpMUUECKUX
HEPaBEHCTB

15.01

https://m.edso0.ru/B7I9WE7LT

67

I'paduyeckre meToap
peteHus
JorapuGpMUUECKUX
HEPaBEHCTB

15.01

https://m.edsoo.ru/DQOJPAM35

68

['padpraeckue meTo b1
pelIeHus T0Ka3aTeIbHbIX U
JorapupMUUECKUX
YpaBHEHUNU

18.01

https://m.edso0.ru/2NOQX4IT5



https://m.edsoo.ru/CEFJGB7PP
https://m.edsoo.ru/5DTMH0B9G
https://m.edsoo.ru/PWK5FHR1I
https://m.edsoo.ru/4W29ZJPZ4
https://m.edsoo.ru/AY0LSVBQH
https://m.edsoo.ru/B7I9WE7LT
https://m.edsoo.ru/DQOJPAM35
https://m.edsoo.ru/2NOQX4IT5

69

I'paduueckue meTob!
pelleHus MOKa3aTeNbHbIX U
JorapupMUUEcKux
ypaBHEHUH

20.01

https://m.edsoo.ru/MWVN6ON936V

70

I'paduueckue MeTobl
pEIICHUS MTOKa3aTeIbHBIX U
JOTapUPMHUUECKUX
HEPaBEHCTB

22.01

https://m.edso0.ru/5285JJ231

71

I'paduueckue meToan
pelIeHUs [T0Ka3aTeIbHbIX U
JOTapuUPMHUECKUX
HEPABEHCTB

22.01

https://m.edsoo.ru/H7RCFPHRQ

72

KonTponpsHas padora Ne 4
10 TeMe
"UppanronansHele,
[OKa3aTeNbHbIE U
JorapupmMuyecKue
HepaBeHcTBa"

25.01

https://m.edsoo.ru/OUEKRH3W
M

73

KomrmnekcHeie uncna.
Anrebpanyeckas u
TPUTOHOMETPUYECKAs
dbopMbI 3anucu
KOMIUIEKCHOTO YHCIIa

27.01

https://m.edsoo.ru/E6SCWA25Z

74

KomnekcHsie uncina.
Anrebpanueckas u
TPUTOHOMETPUYECKAS
dbopMbI 3anucu
KOMIUIEKCHOTO YHCIIa

29.01

https://m.edsoo.ru/NXW7I10PUS



https://m.edsoo.ru/WN6ON936V
https://m.edsoo.ru/5285JJ23I
https://m.edsoo.ru/H7RCFPHRQ
https://m.edsoo.ru/OUEKRH3WM
https://m.edsoo.ru/OUEKRH3WM
https://m.edsoo.ru/E6SCWA25Z
https://m.edsoo.ru/NXW7I0PUS

75

Apudmernueckue
OTIEpALH C
KOMIUTEKCHBIMH YHCIIaMH

29.01

https://m.edsoo.ru/13KLU4DRU

76

Apudmernueckue
OIleparyi C
KOMILICKCHBIMHU YUCIIAMH

01.02

https://m.edsoo.ru/4AMH5SJ9B0

7

78

79

N3o0pakenune
KOMIUIEKCHBIX YMCEJl Ha
KOOPAMHATHOM IIOCKOCTH

N3o0pakeHune
KOMILJIEKCHBIX YHUCEI Ha
KOOPJAMHATHOM MJIOCKOCTH
®opmyna Myaspa. Kopau
N-0il cTeneHu u3
KOMILJIEKCHOT'O Yncia

03.02

05.02

05.02

https://m.edsoo.ru/N8U560RS8

https://m.edsoo.ru/C7N4LUODS

https://m.edsoo.ru/5VW220UC2

80

®opmyna Myaspa. Kopau
N-0¥ CTENEHU U3
KOMILJIEKCHOTO Yncia

08.02

https://m.edsoo.ru/YCWOXQ3E6

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX

YrceN I PeIIeHUs
busznyecKux u
reOMETPUYECKUX 3a1ad

10.02

https://m.edso0.ru/M33HA2FT9

82

83

Konrponbnas pabora Ne 5
1o teme "KoMIuiekcHble
yucia'

HatypanbHuble u nenble
qucia

12.02

12.02

https://m.edso0.ru/GUNT4POQPE

https://m.edso0.ru/6L53P0CIQ



https://m.edsoo.ru/13KLU4DRU
https://m.edsoo.ru/4MH5SJ9B0
https://m.edsoo.ru/N8U560RS8
https://m.edsoo.ru/C7N4LUODS
https://m.edsoo.ru/5VW220UC2
https://m.edsoo.ru/YCWOXQ3E6
https://m.edsoo.ru/M33HA2FT9
https://m.edsoo.ru/GUNT4PQPE
https://m.edsoo.ru/6L53P0CIQ

84

Harypanbnslie u nensie
4yucIia

15.02

https://m.edso0.ru/9DAXEE1GO

85

86

[IpuMeHeHue npru3HaKkoB
JEJIMMOCTH LIETIBIX YUCEI

[TpumeHeHre mpU3HAKOB
JEIIMMOCTH LIEJIBIX YHCe

17.02

19.02

https://m.edsoo.ru/XD2VU8Y 18

https://m.edsoo.ru/BKXH3VHM
C

87

[IpuMeHeHne npru3HaKkoB
JEIMMOCTH LIEJIBIX YHACEN:
HO/l u HOK

19.02

https://m.edso00.ru/U549JT5GI

88

[IpumeHeHue npru3HaKkoB
JEJIAMOCTH LIEIIBIX YHACEN:
HO/l u HOK

22.02

https://m.edso0.ru/R9TIFXZWU

89

90

91

92

[TpumeHeHre mpU3HAKOB
JEIIMMOCTH LIEJIBIX YHUCEN:
OCTaTKH 110 MOJYJIIO

[TpuMmeHeHne TpU3HAKOB
JEITMMOCTH LIEJIBIX YHACEN:
OCTaTKH 110 MOJYJIIO

[IpuMeHeHne npru3HaKoB
JETUMOCTH LIEIIBIX YUCE:
anroput™ EBkinna mis
peLIeHHs 3a1a4 B LENIbIX
yuciax

KonTtponbsHas padota Ne 6
1o teMe "Teopus HenbIx
qucen"

24.02

26.02

26.02

01.03

https://m.edsoo.ru/SFNDP0C41

https://m.edsoo.ru/LNZN330RG

https://m.edso0.ru/ASOHTW28V

https://m.edsoo.ru/NCZOYIBFR

93

CucremMa 1 COBOKYITHOCTh
ypaBHeHUH. PaBHOCUIIbHBIE

03.03

https://m.edsoo.ru/6QAMHIWA49



https://m.edsoo.ru/9DAXEE1GO
https://m.edsoo.ru/XD2VU8Y18
https://m.edsoo.ru/BKXH3VHMC
https://m.edsoo.ru/BKXH3VHMC
https://m.edsoo.ru/U549JT5GI
https://m.edsoo.ru/R9TIFXZWU
https://m.edsoo.ru/5FNDP0C41
https://m.edsoo.ru/LNZN330RG
https://m.edsoo.ru/A8OHTW28V
https://m.edsoo.ru/NCZOYIBFR
https://m.edsoo.ru/6QAMHIW49

CHUCTCMBI U CUCTEMBI-
CJIICACTBUA

94

CucreMa 1 COBOKYIIHOCTh
ypaBHeHUH. PaBHOCUIIBHBIE
CUCTEMBI U CUCTEMBI-
CJIEJICTBUS

05.03

https://m.edsoo.ru/2NYFSL1RC

95

96

97

98

99

OcHOBHBIE METOBI
peleHus CUCTEM U
COBOKYITHOCTEHN
palOHAIBHBIX YPAaBHEHUMN

OCHOBHBIE METO/IbI
pELIEHUs] CUCTEM U
COBOKYITHOCTEHN
HppalOHAJIbHBIX
ypaBHEHUI

OCHOBHBIE METO/IbI
pELIEHUs] CUCTEM U
COBOKYITHOCTEHN
IIOKa3aTeJIbHBIX YPaBHEHHUU

OCHOBHBIE METO/IbI
pELIEHUs] CUCTEM U
COBOKYITHOCTEHN
ITOKa3aTeJIbHBIX YPaBHEHHUI

OCHOBHBIE METO/]IbI
pELIEHUs] CUCTEM U
COBOKYITHOCTEMN
JorapupMUUECKUX
ypaBHEHUU

05.03

10.03

12.03

12.03

15.03

https://m.edsoo.ru/CKESHUS7T

https://m.edsoo.ru/JKOPF5PM?2

https://m.edsoo.ru/51Z5AIVWZ

https://m.edsoo.ru/VUDYFBU4C

https://m.edsoo.ru/104NP4AWEE



https://m.edsoo.ru/2NYFSL1RC
https://m.edsoo.ru/CKESHUS7T
https://m.edsoo.ru/JK0PF5PM2
https://m.edsoo.ru/5IZ5AIVWZ
https://m.edsoo.ru/VUDYFBU4C
https://m.edsoo.ru/1O4NP4WEE

100

101

102

OCHOBHBIE METO/IbI
pelleHus: CUCTEM U
COBOKYITHOCTEH
JorapupMUUEcKUx
ypaBHEHUH

[IpumeHenue cucrem Kk
PELICHUI0 MaTEMaTUYECKHUX
3aJa4 U 3a1a4 U3
pas3In4HbIX obsacTei
HayKH U PEAJIbHOM JKU3HH,
WHTEpIpETALN
IIOJIyYEHHBIX PE3YJITATOB

ITpumeHeHne cucTem K
PELIEHUI0 MaTEMaTUYECKHUX
3az1a4 ¥ 3a71a4 u3
pa3IMYHBIX 00JsIacTen
HayKHU U PEAIbHOM KU3HH,
MHTEpIIpeTalus
MOJIyYEHHBIX PE3y/IbTaTOB

17.03

19.03

19.03

https://m.edsoo.ru/X1K82R4Y3

https://m.edsoo.ru/FVBON9AROD

https://m.edsoo.ru/BS2BRDQ8D

103

[TpuMeHeHnEe HEPABEHCTB K
PELICHNIO MAaTEMaTHYECKUX
3a/1a4 U 3a/1a4 U3
pa3IUYHbIX 00JIacTen
HayKHU U PEAIbHOW KU3HH,
MHTEPIIPETALNS
MIOJIyYEHHBIX PE3YyJIbTaTOB

22.03

https://m.edsoo.ru/KEPYP4ACG

104

KonTponbnas padota Ne 7
o teme "CucreMbl
paIMOHATILHBIX,

24.03

https://m.edsoo.ru/PY1EYYY4M



https://m.edsoo.ru/XIK82R4Y3
https://m.edsoo.ru/FVBQN9AR0
https://m.edsoo.ru/BS2BRDQ8D
https://m.edsoo.ru/KEPYP4ACG
https://m.edsoo.ru/PY1EYYY4M

UPPALMOHAIIBHBIX
[IOKa3aTEJIbHBIX U

JOTapUPMHUUECKUX
ypaBHEHUI"
P
105 AUIOHATBHBIC YpABHEHIT 26.03 https://m.edso0.ru/BVE4CVI0B
C TmapaMeTpaMu
PaunonaneHbIe
B 26.03 https://m.edsoo.ru/AX7UKVAV
106 HEPaBEHCTBA C W
rnapamMeTpamu T
107 PannonanbHbie CUCTEMBI C 05.04 https://m.edsoo.ru/CMKD4UGB
napamMeTpamMu P
Hppanuonanbusie
108 ypaBHEHUS, HEPABEHCTBA C 07.04 https://m.edsoo.ru/PFOEGIXEG
napameTpamu
u
109 PPAIUOHAIBHBIE CHETEME! 03.04 https://m.edsoo.ru/GVGKCPRJZ
C ImapaMeTpaMu
[TokazarenbHbIE
110 YPaBHEHUs1, HEPABEHCTBA C 03.04 https://m.edsoo.ru/QJ4K1Y35W
napameTpamu
I1
111 ORASATCILHBIC CHOTEMBL © 12.04 https://m.eds00.ru/M72S624SQ
napaMeTpamu
Jlorapudpmuueckue
112 ypaBHeHHs, HEPABEHCTBA ¢ 14.04 https://m.edso0.ru/114BBN6PR
napaMeTpamu
JI
113 orapHgMIrIeckie 16.04 https://m.eds00.ru/1USBV5YYB
CHCTEMBI C TTapaMeTpaMu
T
114 PHTOHOMETpIHCCIE 16.04 https://m.eds00.ru/J3E6MAK5P

yYpaBHEHHMS C TapamMeTpaMu
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115

Tpuronomerpudeckue
HEPABEHCTBA C
napaMeTpamu

19.04

https://m.edsoo.ru/KXSQ1IMLX
w

116

117

Tpuronomerpuueckue
CHUCTEMBI C ITapaMeTpaMu

[Toctpoenue u
UCCIIEJOBAHNE
MaTEeMaTUYECKUX MOJEIIEeH
peabHBIX CUTYyalUui C
IIOMOILBIO YPABHEHMM C
napaMmerpamu

21.04

23.04

https://m.edsoo.ru/EGQYTSCM
K

118

[TocTpoenune n
HCCIIEIOBAHNE
MaTeMaTUYECKUX MOJAEIEH
peanbHBIX CUTYyalUui C
IIOMOIIBIO CUCTEM
YpaBHEHUH ¢ TapamMeTpamu

23.04

https://m.edsoo.ru/SYJHPEZ54

119

IToctpoenue u
HCCIIEIOBAHNE
MaTeMaTUYECKUX MOJAENIEH
peanbHBIX CUTYyalUui C
IIOMOILIBIO CUCTEM
YpaBHEHUH ¢ TapamMeTpamu

26.04

https://m.edso0.ru/07QRW54XJ

120

KontponsHas padora Ne 8
1o TeMe ""3amauu ¢
napameTpamu”

28.04

https://m.edsoo.ru/AUDRLEGIH

121

[ToBTOpenwue, 0600IIEHNE,
CUCTEeMAaTH3aIHs 3HAHWI:
"VpaBHenus"

30.04

https://m.eds00.ru/Q96Z4GTOB
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122

[ToBTOpenue, 06001ICHNE,
cHUCTEMaTH3al|s 3HAHWH:
"VpaBHenus"

30.04

https://m.edsoo.ru/LDDJV3J2C

123

[ToBTOpeHnue, 06001ICHNE,
cHCTeMaTH3aIus 3HaHUMN
"VpaBuenus. CucteMbl
ypaBHeHUI"

03.05

https://m.eds00.ru/0T5CT6Z9Y

124

125

126

[ToBTOpeHnue, 06001ICHNE,
cUCTeMaTH3aIs 3HAHW:
"HepaBenctpa"

[ToBTOpEHHE, 0000IICHUE,
CHUCTEMaTH3al|s 3HAHMIA:
"HepaBenctpa"

[ToBTOpEHHE, 0000IICHHE,
CHCTeMaTH3alys 3HAHWIA:
"HepaBencraa"

05.05

07.05

07.05

https://m.edsoo.ru/785E3G27D

https://m.edsoo.ru/JNOOB5EMJ

https://m.edsoo.ru/S60BDW8R5

127

[ToBTOpenue, o6odIIEHNE,
cucTeMaTH3alys 3HaHUM:
"ITponsBogHas u eé
npuMeHeHune"

10.05

https://m.edso0.ru/9ZPIBFWS3

128

[ToBTOpenue, o6odIIEHNE,
cUCTEeMaTU3alus 3HAaHUI:
"ITponsBoaHas u eé
npuMeHeHue"

12.05

https://m.edsoo.ru/ITBR16TV4

129

[ToBTOpenme, 0600IIEHNE,
cHCTeMAaTH3aIus 3HaHUH
"IIpon3BogHas u e€
npuMeHeHue"

14.05

https://m.edsoo0.ru/2FTL33S5B
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https://m.edsoo.ru/9ZPIBFWS3
https://m.edsoo.ru/ITBR16TV4
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[ToBTOpenue, 06001ICHNE,
cucTEMaTU3aIUs 3HAHWN:

130 1 14.05 https://m.eds00.ru/20YAE5B2P
"UuTerpain u ero
npuMeHeHue"
[ToBTOpeHnue, 06001ICHNE,

131 CHCTeMaTU3alMsl 3HAHUIA: 1 17.05 https://m.edso0.ru/O9UIWIKA2
"®yHkun"
[ToBTOpeHnue, 06001ICHNE,

132 CHCTeMaTH3alKs] 3HAHUIA: 1 19.05 https://m.eds00.ru/QY81HGQQV
"OyaKIun"
[ToBTOpEHHE, 0000IICHUE,

133 cucTeMaru3anus 3HaHuil: 1 21.05 https://m.edsoo.ru/8Q9L0YAR1
"OyaKIun"

134 HroroBas kOHTpOJIbHASA 1 1 21.05 https://m.edsoo.ru/BMDRMCOP
pabora G

135~ /ITOroBai KOHTpOTbHas 1 1 24.05 https://m.eds00.ru/N7J3K1FD7
pabora

136 [ToBTOpenue, o6o0IIEeHNE, 1 26.05 https://m.edsoo.ru/SANNIWXQ
CUCTEMATH3AIM 3HAHWIMA M

OBIIEE KOJIMYECTBO YACOB 136 10

I10 ITPOIT'PAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepPsIeMOro .
00pa3oBaTe/IbHOI MPOrpaMMBbl CpeHero o0ero 00pa3oBaHus
pe3yJabTara
1 Yucna v BBIYUCICHUS
11 OnepupoBaTh MOHATUSAMH: palMOHAIBFHOE M JACWCTBUTEIHHOE YHUCIIO,
' OOBIKHOBEHHAs! U JECATHUYHAs APOOb, IPOLIEHTHI
12 BemonsaTe  apudmeTHyeckue  Onepaldd ¢ PalOHAIBHBIMA |
' JeCTBUTEIIHBIMU YHACITAMHU
13 Boimonuate  npuOnuKEHHBIE — BBIYMCICHHUS, HUCIONB3YS  MpaBUia
' OKpYTJICHUS, IeJaTh IPUKUIKY U OLIEHKY PE3yJIbTaTa BRIYUCICHUN
OnepupoBaTh MOHATUAMH: CTEIIEHb C LIEIBIM TTOKa3aTelIeM, CTaHAapTHAs
14 ¢dopMa 3amucH JAEMCTBUTEIBHOTO YMCIIa, KOPEHb HATypallbHON CTENEHH;
' MCIOJIb30BaTh MOAXOAIIYI0 (pOopMy 3amucu JeHCTBUTENbHBIX YHCEN AJIs
pelleHus MPaKTUYECKHX 3a7a4u U IPECTaBICHUS JaHHBIX
OnepupoBaTh MOHATUSMH: CHHYC, KOCHHYC M TAHTCHC HPOH3BOJIHHOTO
15 yIila; WCIOJIb30BaTh 3alUCh MPOU3BOJIBHOTO yrjla dYepe3 oOpaTHBIC
TPUTOHOMETpHUYECKUE (DYHKIHH
2 YpaBHEHUS 1 HEPABEHCTBA
OnepupoBaTh MOHATUAMHU: TOKIECTBO, YpaBHEHHE, HEPABEHCTBO, LIENIOE,
2.1 panroHaIbHOE, UppanroHaIbHOe ypaBHEHUE, HEpPaBEHCTBO,
TPUTOHOMETPHUUYECKOE YpaBHEHNE
99 BrImonHATE MpeoOpa3zoBaHust TPHTOHOMETPHUYECKUX BBIPAKEHUH U peaTh
' TPUTOHOMETPHUYECKUE YPABHEHHS
BrimonHATe npeobpa3zoBaHus LEIbIX, pAlIMOHATBHBIX M UPPAIlMOHATIBHBIX
2.3 BBIDQKEHUII W pemiaTh OCHOBHBIC THIIBI MENbIX, PAIMOHAIBHBIX U
UppaIMOHATFHBIX YPaBHEHUI U HEPABEHCTB
94 [IpumeHsTh ypaBHEHHS U HEPABEHCTBA IS PEIIEHUS MaTeMaTHYECKUX
' 3a]a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00JIacTel HAyKU U peabHOU )KU3HU
MonenupoBaTh peajibHble CHUTYallMd Ha S3bIKE alreOpbl, COCTAaBISTH
2.5 BBIPQ)KEHUS], YPAaBHEHMs, HEPABEHCTBA 110 YCIOBUIO 33/1a4M, UCCIIEI0BATh
MOCTPOCHHbIE MOJIENIN C MUCIIOIB30BAaHUEM arlapara ajareopsl
3 OyHKIMN 1 TpaduKu




OnepupoBaTh NOHATHIMU: (PYHKITHS, CIOCOOBI 3aaHus (PyHKIMH, 006JaCcTh

3.1 OTIpeNIeJICHUsT U MHOXKECTBO 3HaueHWi (QyHKIuu, rpadux GyHKIHH,
B3aUMHO OOpaTHbIC (PYHKITUH
3.9 OnepupoBaTh MOHSATUSAMHU: YETHOCTHP M HEUYETHOCTh (YHKIUH, HYIU
' (GYHKINH, TPOMEKYTKH 3HAKOTIOCTOSITHCTBA
3.3 Hcnonb3oBathk rpaduku GyHKIUN A1 pEHICHUST YPaBHEHHI
3.4 CtpouTth 1 uuTaTh rpauKu TMHEHHON (QYHKIMH, KBaAPATHIHON (PYHKITUH,
' CTETIeHHOW ()YHKIIUU C IEJIBIM MTOKa3aTeIeM
Ucnonb3oBate rpaduku (GyHKIMNA IS UCCICIOBAHHS TPOIECCOB H
35 3aBUCHMOCTEH TIPH PEUICHUM 33]a4 U3 JIPYTHX Y4eOHBIX MPEAMETOB H
' pETbHON  KHM3HHW, BBIpOKATh (OPMYJIaMU 3aBUCUMOCTH  MEXKIY
BEJIMYUHAMU
4 Hauaya maTreMaTH4eCcKOro aHajm3a
41 OnepupoBaTh NOHATHAMH: TIOCIEIOBATEILHOCTh, apudmMeTHdeckas u
' reOMETPHYECKAs IIPOTPECCHH
OnepupoBaTh MOHATUSMH: OECKOHEYHO YyOBIBAaIOMIAsi TeOMETpUYECKast
4.2 nporpeccusi, CymMMa OECKOHEYHO  YOBIBAIOLIEH  IeoMEeTpUYecKou
pOTPECCUu
4.3 3anaBarh MOCJICIOBATEIIBHOCTH PA3JIMYHBIMU CIIOCOOAMHU
44 Hcnonb3oBarh CBOWCTBA NOCJIEAOBATEIBHOCTEM M IMPOrPECCUU IS
' pellIeHHS PeabHbBIX 3a]1au MPUKIIATHOTO XapaKTepa
5 MHoOXecTBa U JIOTUKa
5.1 OnepupoBath MOHATUSMH: MHOXKECTBO, OIIEPAIlUK HaJl MHOKECTBAMHU
Hcmonb30BaTh  TEOPETUKO-MHOKECTBEHHBIA — ammapar Ui OIMUCAHUS
5.2 PEATBHBIX TIPOIIECCOB U SIBIICHUH, TIPH PEIICHUH 3a]1a4 U3 APYTUX YICOHBIX
PEMETOB
53 OnepupoBaTh  MOHATHSMH:  ONpENENICHHE, TeopeMa,  CIEACTBHE,
' JI0Ka3aTeIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble mpeiMeTHbIE Pe3yJILTATHI OCBOEHHSI OCHOBHOI
NpOBePsIEMOro .
0o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus
pe3yJbTara
1 Uucna u BBIYUCIECHUS
OnepupoBaTh MOHATHSAMH: HATypaldbHOE, IE€JI0€ YHCIIO; HCIOJIb30BaTh
11 MPU3HAKK JIEJTMMOCTH LEJIBIX YHCeN, pPa3loKEHUE YHhClia Ha TPOCThIC
MHOHTEJH JUTS PEIICHUS 3a1a4
1.2 OnepupoBaTh MOHSATHEM: CTEIIEHB C PAIlMOHAILHBIM MTOKA3aTeIeM




1.3

OnepupoBaTh MOHATUSAMU: JIoTapu(M YKCIA, AECATUUHBIC U HATypallbHbIC
norapudMbl

2.1

YpaBHEHHUs U HEPABEHCTBA

[IpumeHsTh CBOMCTBA CTENEHU sl TpeoOpa3oBaHUsl BBIPAXKEHUI,
ONEepUpPOBaTh TOHATUAMHU: TOKAa3aTeIbHOE YpaBHEHHE W HEPAaBEHCTBO;
peliaTh OCHOBHBIE TUITBI TOKA3aTEIbHBIX YPAaBHEHUI U HEPABEHCTB

2.2

BoimonsaTe mpeoOpa3oBaHMs BBIPAXKEHUH, COAEpKALIMX JIOTapu(MBI;
OIEepUPOBATH MOHATUSAMU: JIOTApU(PMUUIECKOE YpaBHEHHE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI JJOrapu(PMUUECKUX YPaBHEHHI U HEPABEHCTB

2.3

2.4

2.5

Haxoauts pemenus npocTeninx TPUroHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHATUAMU: CUCTEMA JIMHEHHBIX YPAaBHEHUH U €€ PEILICHHUE;
UCIIOJb30BaTh  CUCTEMY JIMHEHHBIX  ypaBHEHUH Ul pELICHMS
IIPAKTUYECKUX 3a7a4

Haxomute  pemeHus  NpOCTEMIIMX  CHUCTEM U COBOKYIHOCTEH
palMOHAaIbHBIX YPABHEHUN U HEPABEHCTB

2.6

3.1

MopnenupoBaTh peajibHble CHUTYallud Ha $3bIKE alreOpbl, COCTABIIATH
BBIPAKECHMSI, YPAaBHEHHUsI, HEPABEHCTBA M CHCTEMBI II0 YCIOBHIO 3aJa4H,
UCCIIEIOBATh IOCTPOCHHBIE MOJIEIN C MCITOJIb30BAaHUEM arllapara anreopsl
OyHKIMH U TpaduKu

OnepupoBaTh NOHATHAMH: TEepUOAMYECKas (QYHKIHUSA, TPOMEKYTKH
MOHOTOHHOCTH (PYHKIIMH, TOYKHU dKCTpemyMa (YHKIMH, HauOombllee U
HauMEHbIlIee 3HaYeHUs PYHKIMU HA TPOMEXKYTKE; UCIOJIb30BaTh UX JUIS
uccienoBanus PyHKINU, 3aJaHHOU TpaduKkoM

3.2

OnepupoBaTh NOHATHAMU: TpaQUKU MOKA3aTEIbHOM, JorapuMUIecKon u
TPUTOHOMETPUUECKUX (PYHKIMM;, H300pakaTh HMX HA KOOPAMHATHOU
IUIOCKOCTH M UCIIOJIb30BATh JJIs PELLICHUS] yPaBHEHUI U HEPABEHCTB

3.3

3.4

N306paxkaTh Ha KOOpJMHATHOW IUIOCKOCTH Tpa@UKU  JTUHEHHBIX
YpaBHEHUH U HCIOJIb30BAaTh HX JJI PEIIEHUS CUCTEMbl JIMHEMHBIX
ypaBHEHUH

Hcnonb3oBate rpaduku (GYHKUMN U8 HCCIEAOBaHMs IPOLECCOB U
3aBUCUMOCTEN U3 APYTrUX Y4€OHBIX AUCLUUILIINH

Hauama MaTemMaTH4eCKOro aHajan3a

4.1

4.2

4.3

OnepupoBaTh MOHATUSMH: HENpepbiBHAsS  (QYHKIHS, MPOU3BOJIHAS
GYHKIIMM, WMCIMOJIb30BAaTh TE€OMETPUUYECKHH U (PU3WYECKUA CMBICIT
MPOU3BOAHON JIJTA PEIICHUS 3a/1a4

Haxoaute IMPOU3BOAHBIC 9JICMCHTApPHBIX (I)YHKHHﬁ, BBIYUCIIATH
MMPOU3BOAHBIC CYMMEI, IPOU3BCACHU S, HACTHOI'O (I)YHKL[I/Iﬁ
Hcnonws3oBaTh IPpOU3BOAHYIO HJIA HCCICA0OBaHUsA (I)}’HKI_II/II/I Ha

MOHOTOHHOCTb M 3KCTPEMYMBbI, IPUMEHATh PE3y/IbTaThl UCCIECAOBAHUS K
MOCTPOCHHIO IPahuKOB




Hcnonn3oBarh MPOU3BOAHYIO IJId HAXOXACHUSA HAWITYYHICTO PCIICHHA B

44 MPUKIIAIHBIX, B TOM YHCJIE COI[HATIbHO-DKOHOMUYECKHX, 3aja4ax

45 OnepupoBaTh MOHATUSAMH: TIE€pBOOOpa3Has W HMHTErpajl; IOHUMATh
' TreOMETPUYECKUH U (PU3MUECKHI CMBICIT HHTETpaja

46 Haxomute mnepBooOpa3Hble 3J€MEHTApHBIX  (QYHKIUI, BBIYUCIATH
' uHTerpai mo ¢popmyne Herorona — JleliOnua

47 Pemate npukiaaHeie 3a7a4, B TOM YHCIIE COLUATBHO-I)KOHOMHYECKOTO U

(1)I/I3I/IIICCKOFO XapaxkTepa, Cpe€acTBaM MaTEMaTHYCCKOI'O aHaIn3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Kon
1 Hucna u BIYUCIICHUS
Panmonanbhple  uyucna. OOBIKHOBEHHBIE U JECSATUYHbIE JApPOOHM, IPOLEHTHI,
OECKOHEUHblE  IepuoauuecKkue  Apodu.  Apudmernyeckue  omepauuud  C
1.1  paunoHanbHBIMHM YHCIIaMH, NPEOOpPa30BaHMsI YUCIOBBIX BbIpaxkeHUH. [IpumeHnenue
npoOell U MPOLIEHTOB AJIS PELIeHUs NMPHUKIAIHBIX 3a/a4 M3 Pa3JIMYHbIX OTpacieil
3HaHUH U PEaJbHOM KU3HU
JlelictBuTenbHble  yucia.  PanuoHanbHble M MppAlMOHAIbHBIE  YHUCIA.
1.2 Apudmernueckue onepanuu ¢ JI€HCTBUTENbHBIMU uuciamMu. [IpuOiamxEéHHbIE
BBIUUCIICHUS], [TPABUJIA OKPYTJICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYUCIICHUH
Crenenp ¢ menbiM mokazareneMm. CranmapTHas (opma 3amucu J€HCTBUTEIBHOTO
1.3 ugmcna. Mcnonp3oBanue moaxoasmieid GopMbl 3amucu ACHCTBUTEIBHBIX YHCET IS
peleHusl MPaKTUYECKUX 33134 U IPEJCTaBICHUS JaHHBIX
14 Apudmerndeckuii KOpeHb HaTypalbHOU cTerneHu. J[eiicTBus ¢ apupMETHUECCKUMU
' KOPHSIMH HAaTypaJIbHOW CTETICHU
15 CuHyc, KOCMHYC M TaHTE€HC YHCIIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHT€HC YUCIIOBOI'O apryMeHTa
2 VYpaBHEHUsI U HEPABEHCTBA
2.1 ToxaecTBa U TOXKAECTBEHHBIE MTPeoOpa3oBaHUs
59 ITpeoOpa3oBanue TPUTOHOMETPHUUYECKUX BBIpa)KEHUI. OcHOBHBIE
' TPUTOHOMETpHUECKUE (POpMYJIbI
53 VYpaBHeHHWe, KOpeHb YypaBHeHHs. HepaBeHCTBO, pelieHHEe HEpaBEeHCTBA. MeTon
WHTEPBAIOB
2.4  Pemenue 1enbix U APOOHO-PALMOHATBHBIX YPABHEHUH U HEPABEHCTB
2.5 Pemrenne nppaiimOHaNbHBIX YPaBHEHUH U HEPAaBEHCTB
2.6  PemeHue TpUroHOMETPUYECKUX YpaBHEHHH
97 [TpumeHeHne ypaBHEHUI 1 HEPABEHCTB K PEIICHUIO MaTEMaTHYECKUX 3a/1a4 U 33124
' U3 PA3JIMYHBIX 00JIaCTeH HAYKU U peaslbHON KU3HH
3 OyHKIMH U TpaduKu
31 @Oynkius, cnocoObl 3amanus ¢yHkuuu. ['paduk ¢yHkuumu. BzaumHO oOpaTHBIE
' GyHKIHH
39 Ob6nacTh ompeneneHus W MHOXKECTBO 3HaueHU ¢yHkuuu. Hymu  QyHkumm.

[IpomMexyTkH 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKUINU




33 CrenenHast GyHKLHUS C HATYPaJbHBIM M LENbIM MoKa3aTeneM. E€ cBoiicTBa u rpaduxk.
' CgoiicTBa 1 rpaduK KOpHsI N-0i CTETICHU
3.4 Tpuronomerpudeckas OKpYXHOCTb, OINPENEICHUE TPUTOHOMETPUUYECKUX (DYHKIUI
' YHCIIOBOTO apryMeHTa
4 Hauana maTremMaTueckoro aHaimsa
41 [TocnenoBarenbHOCTH, CIMOCOOBI 3aJaHUs IOCIEAOBATEIbHOCTEH. MOHOTOHHBIE
' [OCIIEI0BATELHOCTH
Apudmernueckass M reoMeTpuyeckas Iporpeccuu. beckoHedHO yObIBaromas
4p ~ TEOMCTPHYECKAs MPOTpeCCHs. Cymma OecKOHEYHO YOBIBAarOIIEH I'eOMETPHUECKOM
' nporpeccun. @opMmynia CIOXKHBIX MPOLEHTOB. lcmonb30BaHue NpOrpeccuu s
pelIeHHs peaJbHbIX 33aa4 MPUKIIAJIHOTO XapaKTepa
5 MHoxecTBa 1 JOrMKa
MHoXxecTBO, oOlepanud Hajg MHOkecTBaMu. Jlmarpammbl Oiiiepa — BenHa.
5.1 IIpumeHeHHE TEOPETUKO-MHOKECTBEHHOTO ammapaTa Ui OIMCAaHHUS pPEeaTbHBIX
IIPOLIECCOB U SIBJICHUH, P PEILICHUH 33Ja4 U3 APYTUX YUeOHBIX [IPEIMETOB
5.2 Ompenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbLCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Hucna 1 BBIYUCICHUS
11 Hartypanbhble u nenslie uncia. [lpusHaku AeIMMOCTH LENbIX Yucel
1.2 CreneHnsb ¢ palmoHaJIbHBIM MTOKa3areneM. CBOWCTBA CTENEHH
13 Jlorapudm uucna. /lecaTuynble U HaTypaibHbIe JOrapupMbl
2 VYpaBHEHUs U HEPABEHCTBA
2.1 IIpeoOpa3oBanue BBIPAXKEHHUH, COAECPIKALIMX JIOTApU(DMBI
99 [IpeoOpa3oBanue BRIpAXEHHN, COACPIKAIINX CTENCHH C PAIlIOHAIBHBIM
' MoKa3areyeM
2.3 [TpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 IToka3aTenbHblE YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA
26 Cuctembl JMHEHHBIX ypaBHEHMH. PemieHne NpUKIaIHBIX 33a4ad C MOMOILBIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucTeMbI 1 COBOKYITHOCTH PAIlMOHAIBHBIX YPABHEHUH W HEPABEHCTB
)8 [IpumeHeHMe ypaBHEHHI, CUCTEM U HEPABEHCTB K PEILICHUIO MaTEMaTHYECKUX 3a/1a4
' W 337124 U3 pa3InYHbIX 001acTeil HAyKH U peanbHOM KU3HU
3 OyHKIMH U TpaduKu




Oynkius. Ilepuognueckue ¢GyHKuuu. [IpoMexyTKM MOHOTOHHOCTH (DYHKITUH.

3.1 Makcumymbl 1 MUHUMYMBI (yHkIuu. Hawmbonbinee W HauMeHbIIee 3HAYEHUE
(GYHKIIMN Ha IPOMEKYTKE

3.2 Tpuronomerpuueckre GyHKIUHU, UX CBOMCTBA U rpaduku

3.3 [TokazaTenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH

3.4 Hcnonp3oBanue rpadukoB QyHKIUH U1 peHIeHUs] ypaBHEHUH U THHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GYHKIUM A8  UCCIENOBaHMUS  MPOIECCOB U

3.5 3aBUCHMOCTEH, KOTOpble BO3HHMKAIOT MPU PEIIEHUH 3a7ady U3 APYTUX Y4eOHBIX
IIPEAMETOB U PEaIbHOMN KU3HU

4 Havana marematuyeckoro ananusa

4.1 HenpepoiBable pyHKIIMN. METOA HHTEPBAIOB JJIs pEIICHUS] HEPABEHCTB

4.2 [TpousBognas pyukmuu. ['eomeTpuueckuii ¥ GU3NUECKUI CMBICT TPOU3BOIHOM

43 [TpousBonHbie 37eMeHTapHBIX (yHKIUNA. DPOpPMYIJBI HAXOXKACHUS IMPOU3BOIHOM

' CYMMBI, IIPOU3BENICHUS U YACTHOTO (PYHKIIUI

[Ipumenenne TPOU3BOJHONW K HCCIEAOBAHUIO (YHKIUH HAa MOHOTOHHOCTh H

4.4 sKkcTpeMyMbl. HaxoxaeHrne HanbobIilero 1 HaMMEHbIIero 3HaueHus (QYHKIUU Ha
OTpe3Ke
[Ipumenenne NpPOU3BOAHOM JIJIs1 HAXOXKACHUS HAMITYUIIETO PEIIeHUs B IPUKIIAIHBIX

4.5 3aayax, A OMNpENeNIeHUs CKOPOCTH Ipollecca, 3aJaHHOTO (OpMYyNON WiIH
rpadgukom

4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX

47 WuTerpan, ero reomerpudeckuii 1 pu3nveckuii cMpIci. Beruncienue nuTerpaia mno

dbopmyne HetoTona — JleitOnuiia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsSIeMOro
TpeOoOBaHUS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Bnanenue MeronamMu J0Ka3aTeNbCTB, AITOPUTMaMHU pELIEHUS 3ajady;
yMeHue (GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpPEAEICHHUE,
aKCUOMa, TeOpeMa, CIIEACTBUE, CBOICTBO, IpPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATh UX; YMEHUE (POpPMYIUpOBaATH
0o0paTHOE M IPOTUBOIMOJIOKHOE YTBEP)KICHHUE, MPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, HCHOJIb30BATH METOJA MAaTEeMaTUYECKONH HWHIYKIHHU;
IIPOBOAMTH JIOKA3aTEJIbHBIE pACCYXKACHHMsS TIpU pEUIeHUH 3ajad,
OLICHUBATh  JIOTMYECKYK IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
OIEpUPOBATh MOHATHSIMH: MHOKECTBO, IOAMHOXECTBO, ONEpPALlMU Haj
MHOXECTBaMH; yMEHHUE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmnapar JJis ONKMCAHUS PealIbHbIX MIPOLIECCOB U SBJICHUHN U NPU PEUICHUH
3ajjay, B TOM 4YHCIIEé M3 JpPYruxX Yy4eOHBIX IPEeIMETOB; YyMEHHE
ONepUpOBaTh MOHATUSIMU: Ipad, CBA3HBIN Tpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTh M OINHUCHIBATh Tpadbl pasIUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a1a4

YMeHue onepupoBaTh MOHSTUSMM: HATYpalbHOE YHCIIO, LIEJI0€ YHUCIIO,
CTENEHb C LEIBIM I10Ka3aTeNIeM, KOPEHb HAaTYypaJIbHOM CTENEHH, CTEIIEHb
C palMOHANbHBIM  MOKa3aTeleM, CTeNeHb C JAeMCTBUTEIbHBIM
mokaszarejaeM, JiorapugMm ymcia, CHHYC, KOCHHYC U  TaHIE€HC
IIPOM3BOJIBHOTO YHUCIA, OCTATOK IO MOJIYJIO, PalMOHAIbHOE YHCIIO,
UppAllMOHATIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
palOHAIbHBIX, JEHCTBUTENBHBIX YHCEI; YMEHHE HCIIOJIb30BaTh
MPU3HAKU JEIUMOCTH, HAUMEHBIIUN OOUIMI NeIuTeNh U HauMeHbIIIee
oOriee kpaTHOe, anroput™M EBKIIMIa MpH perieHuy 3ajad; 3HAaKOMCTBO €
pPa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAaMH  CYHCIIEHUS; YMEHHE
BBINOJIHATh BBIYMCIICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUU CO
CTeNeHs MU U Jorapudmamu, mnpeoOpa3zoBaHHs JIPOOHO-pAllMOHATBHBIX

BBIpa)KeHHfI; YMCHHE OICPpHUPOBATH MNMOHATUAMHU: TOCICAOBATCIIbHOCTD,




apudMeTHIecKasi Iporpeccusi, reOMeTpuUIecKasi Iporpeccusi, 0ECKOHEYHO
yObIBatolasi  reoMeTpudeckas  IMpOrpeccus; yMEHHWE  3a7aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEKYPPEHTHBIX GOpMYIT,
YMEHHUE OIEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMILIEKCHBIC YHCIIa, MOYJIb M apI'YMEHT KOMILJIEKCHOTO YKciia, popma
3aMUCH KOMIUJIEKCHBIX Yucel (TeoMeTpudecKkas, TPUTOHOMETpUYecKas U
anreOpanyveckas); yMeTh IPOM3BOAUTH apU(PMETHUYECKUE IEHCTBUS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHl  HCIOJIH30BAHUA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUAMHU: MaTpuia 2x2 u 3x3,

ONpeCaAC/IMTECIIb MATPHUILIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OTIPCACIINTECIIA

YMenue OIICpHUPOBATh INOHATUAMHU: pPAOVOHAIIBHBIC, WPpallMOHAJIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘ICCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCEPABCHCTBA, HX CUCTEMBI; YMCHHC OIICPHUPOBATH
HNOHATHUAMU. TOXICCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/IfI U HCPABCHCTB, PAaBHOCUJIIBHOCTbH
ypaBHeHHﬁ, HEpaBCHCTB MW CHUCTCM, YMCHHUC PpCIIATb YPABHCHUA,
HCPAaBCHCTBA M CHUCTCMbI C IIOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; pemaTtb
YpaBHCHU, HEPABCHCTBA W CHCTCMBI C IIAapaMETPOM; IIPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCHICHUA MATEMATUUYCCKHX

3aJlad ¥ 3aaa4 M3 pa3JINIHbIX obnacreit HAayYKH U peaHBHOﬁ KHN3HU

VYMeHue onepupoBaTh MOHATUAMH: (QYHKUUSA, UYETHOCTb (PYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHMYEHHOCTh (DYHKIUH, MOHOTOHHOCTH
byHKLIMH, SKCTpeMyM (DyHKIMM, HauOoJbIllee M HaUMEHbIIee 3HaYeHUs
(GYHKIIMM Ha IPOMEXKYTKE, HeTpepbIBHAs (DYHKIIKS, aCUMOTOTHI rpaduka
¢byHKLUY, TIepBas U BTOpas NPOM3BOIHAs (PYHKIMH, T€OMETPUUECKUI 1
¢u3nyecKkuil CMBICT TPOU3BOAHON, IepBOOOpa3Hasi, ONpeAeIEHHBIN
MHTETpajl; yMEHUE HaXOAWThb aCHUMOTOTHI Tpaduka (YyHKIMU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMIO3UIUHN (DYHKIMI, HAXOAUTh YpaBHEHHE KacaTelbHOW K rpaduky
(GyHKIIMM; YMEHUE HaXOAWUTh MPOU3BOJIHBIE AJIEMEHTApHBIX (DYHKLIH;
YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HaXOJUTh HaWOOJbIINE W HAaUMEHBIINE 3HAYeHUs (QYHKIMI; CTPOUTH
rpaduKd MHOTOWIEHOB C MCIOJIb30BAHUEM amIapara MaTeMaTH4YeCcKOro
aHaM3a; MPUMEHSTh NPOU3BOJAHYIO MJI HAXOXKICHHUS HaWIydIlero
pellieHus] B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-DKOHOMUYECKUX H

bu3HYeCcKUX 3aa4ax; HaXOJUTh TJIOMAIH U 00bEMBI (PUTYP C TIOMOIIIBIO




HHTErpaia; MpuBOAUTE NPUMEPbI MATEMATHYCCKOIO0O MOACIIMPOBAHUA C

noMOILbI0 AU epeHInanbHbIX ypaBHEHUH

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMA, KOMOO3UIMS (GYHKIHMHA, JTUHEHHAs (QYHKIHS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKLu, CTENeHHast byHKIu,
TPUTOHOMETpHUYECKHe (YHKIMH, OOpaTHblE TPUTOHOMETPHUYCCKHE
¢GyHKUIMM, TOKaszaTenbHas H Jorapupmuueckas (yHKIUH; YMEHUE
CTpOUTHh TpadUKyM HM3Y4EHHBIX (DYHKIMH, BBITOIHATH MpeoOpa3oBaHUS
rpaduKoB GYHKUUH, UCTIOIB30BATh IPaUKH IS U3yYCHUS MTPOIIECCOB U
3aBUCHMOCTEH, MPU PEUICHUH 33a/1a4 U3 JPYTUX y4eOHBIX MPEIMETOB U
3a71a4u U3 peaIbHOM JKM3HU; BBIPAXKaTh (POPMyJIaMU 3aBUCUMOCTH MEXIY
BEJINYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduKu QyHKIMH IS pelIeHUs
YpaBHEHHIA, HEPaBEHCTB M 3aJa4y C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHO INIOCKOCTH MHOXECTBA PEIICHUH YpaBHEHHI, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3aJaud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, J0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapOB U
YCIIyT, HAJIOTH, 3aJ1a4d U3 00JIACTH YIPaBIICHUS JIUYHBIMH M CEMEHHBIMU
(dbuHaHCAMM); COCTABIATH BBIPAXKEHUS, YPAaBHEHMs, HEpaBEHCTBA M HUX
CHUCTEMBI II0 YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPELICHUE H
OLIEHUBATh MPaBIONONO00HOCTh pE3yJIbTaTOB; YMEHHE MOJAEIMPOBATH
peaNbHbIE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBJIATH BBIPAXKCHMS,
YpaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl II0 YCJIOBHUIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJENHM C MCIOIb30BAaHUEM aIlapara

anreOpbl, UHTEPIPETUPOBATh MOJyYSHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHSIMU: Cpe/lHee apuPMeTHIeCcCKoe, MeuaHa,
HauOoJIbIlIee ¥ HAUMEHbIIIEe 3HAYCHUS, pa3Max, TUCTIEPCHUs, CTAaHJapPTHOE
OTKJIOHEHHE YMCIIOBOTO Habopa; yMEHHE H3BJIEKaTh, HHTEPIIPETUPOBATH
uH(pOpMaIIKIO, TIPEJCTABICHHYIO B TAOMUIaX, HA JUarpaMmax, rpagukax,
OTpakarollyt0 CBOMCTBA pEAIbHBIX MPOIECCOB U SIBIICHUI; TPEACTABIATh
uH(pOpMAILIMI0O C TIOMOIIBIO Ta0NHMIl ¥ JAWarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JTaHHBIC, B TOM YHCJIE C NMPUMEHEHHEM TpaPUIeCKUX
METOJIOB U JIEKTPOHHBIX CPEJCTB; TpaUIECKH UCCIEIOBATh COBMECTHBIE
HAONIOZICHUST C TIOMOINBIO JHUarpaMM pacCEeMBaHUS W JIMHEHHOU

perpeccuun




YMeHue omnepupoBaTh MOHSATHSMH: CIYYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITUS; YMEHHE BBIUUCISTH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TpapUUECKUX METOJOB; MPUMEHSTH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOITHON
BeposATHOCTH, popMyiry bepHymin, komOuHAaTOpHBIC (DAKTHI 1 GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OINEPHUPOBATH
NOHATUSIMH: CIIy4aiiHasi BeJIMYMHA, pPacIlpelelieHue BEpPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHUJIAHWEe, JHUCIEPCHs M CTaHAApTHOE OTKIIOHCHHE
CIIy4allHOW BEJNIMYMHBI, (YHKIMH pACHpelesieHus] H  IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJIbHOTO W HOPMAJIBHOTO pacIpeesieHuil;
YMEHHUE HCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX pACIpPEACICHUNA s
pelIleHusT 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/IbI BBIOOPOYHBIX HCCIICIOBAHUIN; yYMEHHUE IPUBOJIUTH IPUMEPHI
MIPOSIBIICHUST 3aKOHA OOJBINNX YHCEN B MPHUPOJIHBIX M OONICCTBEHHBIX
SIBJICHHSIX; YMEHUE ONEPUPOBAThH OHATHSIMH: COUYCTAHHE, ICPECTAHOBKA,
YHCII0O COYCTAHMA, YUCIIO TEPEeCTaHOBOK; OWHOM HpIOTOHA; yMmeHHE
IPUMEHATh KOMOMHATOPHBIC (DaKThI U PACCYKICHHUS ISl PEIICHUS 3a]1a4;
OIICHUBATh  BEPOSTHOCTH  PEANBHBIX  COOBITHIA, COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yibTar

VYMeHue omnepupoBaTh IMOHATUAMHU: TOYKA, MpsMas, IUIOCKOCTb,
IPOCTPAaHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHHM yrodi,
JBYTPaHHBIA YroJl, TPEXIPaHHBIA yroj, CKpEIIMBAIOLIMECS MpsMbIE,
NapajuIeIbHOCTh U MEPHEHAUKYISPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, Yrojl MEXKIAY HPSIMOH M IIOCKOCTBIO, YTOJl MEXKIY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO0 MJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMU, PACCTOSIHUE MEXKIY IUIOCKOCTSIMHU; YMEHHE UCII0JIb30BaTh IIPH
pellleHnH 3a7ad M3yuyeHHble (DaKThl M TEOPEMBbl IUIAHUMETPHH; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPY)KAIOLIET0 MHPA; CTPOUTH
MaTeMaTUYeCKUe MOJENIM C TOMOIIbI0 T'€OMETPUYECKUX MOHITHUH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YN
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YMeHue onepupoBaTh MOHATUSMU: TUIOMATL QUTYpPHI, 00BEM (QUTYPHI,
MHOTI'OIrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CEYCHHUEC MHOI'OI'paHHHKA,
KyO, Mmapannenenumesn, Mpu3Ma, Nupamuiaa, (Gurypa U IMOBEPXHOCTH
BpalieHus, MWIMHIP, KOHYyC, map, chepa, miomanb cepsl, IUIONab
MOBEPXHOCTH MHPAMUbI, MPU3MBI, KOHYycCa, MUIUHIApPA, 00bEM Kyoda,

MMpAMOYTOJIBHOI'O IMapauICiICIiuneaa, mUupaMuabl, MpPU3Mbl, OUJIHHIpPA,




KOHYCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUYECHHsI KOHYCAa M LIWJIMHJPA,
NapajuleJbHblE OCH WJIM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicss ceppl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOT'OTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalICHUS, UX CEYEHHUs, B TOM YHCJIE C TOMOILBIO 3JIEKTPOHHBIX CPE/ICTB;
YMEHHUE NMPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpeAeaeHUs U3y4aeMbIX (GUTYp, BBIABUTATh TUIIOTE3bI
0 CBOMCTBax M MPHU3HAKaX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
ompoBepraTh UX; YMEHHE MPOBOANUTH Kiaccuukanuioo Quryp 1o
pa3IMYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIE IOMOJHHUTEIbHbIC

IMOCTPOCHUA

11

YMeHue onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B IMPOCTPAHCTBE,
NapauIeIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, MOAO0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHTEKTypE; HCIOJIh30BATh T'COMETPUYCCKUE OTHOIICHHUSI
MIPH PEIICHHH 33/1a4; HAaXOJUTh TEOMETPUICCKUE BETHUNHBI (JTHHA, YTOJI,
IOIab, 00BEM) IPU PEIICHUH 3a/1a4 U3 IPYTUX Y4EeOHBIX IPEIMETOB H
U3 pealbHOW JXKU3HW; YMEHHE BBIYUCIATH T'€OMETPHUYCCKUE BEITMUUHBI
(MHA, yroi, IUIOIaib, OOBEM, IJIONIAh TOBEPXHOCTH), UCHOJIb3Ys
W3YYCeHHBIC (POPMYIIBI U METOJBI, B TOM YHCJIC: IUIONIAh MOBEPXHOCTH
MUpPaMUIbI, TPU3MBI, KOHYCa, HWIMHIPA, TUIOmaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO  TApAJIICIICNUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (bI/Il"yp

12

YMeHHe onepupoBaTh NOHATUAMU: NPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEJCHUE BEKTOpa Ha YHCIO, PAa3JIoKEHHE BEKTopa Mo Oaswucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IPOMU3BEIACHHUE, YIOJI MEXKIY
BEKTOPAaMH; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPAMHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3aJad M 3aJad JAPYTUx y4eOHbIX

npeaMecToOB
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VYMeHne BbIOWpATh TMOAXOMAIIMNA METOJ JUIS PEIICHUsS 3a]add;
MNOHMMaHUE 3HAYMMOCTH MATEMAaTUKA B M3YYEHHUH IMPUPOIHBIX U
OOIIIECTBEHHBIX TPOIIECCOB W  SIBJICHWW; yMEHHWE paclo3HaBaTh

MMPOSABJICHUC 3dKOHOB MAaTCMATUKHU B HCKYCCTBC, YMCHHC INPUBOAUTH




NpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCHICKOM W  MHUPOBOM

MaTeMaTU4YeCKON HayKu




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Yucna u BBIYHCIICHUS

11 Harypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Paunonaneubie uuciaa. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH

13 Apudmernieckuil KOpeHb HATypaIbHOM creneHu. JeicTBus ¢ apudMeTHaecKuMu
' KOPHSIMH HAaTypAJIbHOM CTEIIEHU

14 Crenenp ¢ menbiM mokazateneM. CTenmeHb C PpalMOHAIBHBIM ITOKA3aTeeM.
' CBolicTBa CTENEHU

15 CuHyc, KOCHHYC W TaHTEHC YHWCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHbie U HATypaIbHbIE JOrapu(MbI

JleficTBuTenbHbIe 4Mcia. Apu(METHYECKHE ONEpalud C JeHCTBUTEIbHBIMU
17 yucnamu. [IpuOnmkEHHBIE BBIYMCICHUS, NpPaBWIIA OKPYIVICHHS, NPHKHIKA U
OIICHKA PE3yJIbTaTa BbIYMCICHHI

1.8 [IpeoOpa3oBanue BoIpaKEHUN

1.9 KowmmnekcHeie yncna
2 VpaBHEHHS M HEPABEHCTBA

2.1 Llenbie U qPOOHO-pAIHOHAIBHBIE YPABHEHUS

2.2 WppatmonanbHble ypaBHEHUS

2.3 Tpuronomerpuueckue ypaBHEHUS

2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS

2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPABEHCTBA

2.6 HppannoHajibHble HEpaBEHCTBA

2.7 [Toka3zaTenbHble U JOrapuPMHUUECKHE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 Cuctembl ¥ COBOKYITHOCTH YPaBHCHUI M HEPABEHCTB

210  VYpaBHeHWs, HEPABEHCTBA U CUCTEMBI C TApaAMETPAMU

2.11 Marpwuia cucTeMbl JTHHEHHBIX ypaBHEHHH. OTpeienTeh MaTPHIIBI
3 OyHKIWH U TpaduKH




Oynkius, crocodsl 3axanus GyHkuuu. ['padpuk ¢yHkuuu. BzaumHO oOparHbIe

3 ¢ynkuuu. YétHeie u Heu€THBIe QyHKIMU. [lepuoauueckue GpyHKIHHN
OO6nacte ompeneneHus: U MHOXKECTBO 3HaueHW ¢yHkumu. Hymu QyHKmm.
3. [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHMH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMU Ha IPOMEXYTKE
33 CreneHHass (QyHKUUS C HaTypajdbHbIM M LEJbIM Ioka3ateneM. EE€ cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH
36 Touku paspeiBa. AcumnToTrsl rpadukoB ¢ynkuuid. CpoiicTBa (GYHKUUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIEOBATEIILHOCTEH
3.8 Apudmerndaeckas u reomeTprueckas nporpeccun. @opmyia CI0KHBIX MTPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 [IpousBonnas ¢pynkiuu. [IpousBoaHbIe 371eMEHTapHBIX QYHKIUI
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (YHKUMHA Ha MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEro 3HaueHUs! GYHKLIUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHoecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTucTUKA
6.1 OmnucatesnbpHas CTATHCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 ®Durypsl Ha IIOCKOCTH
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpalleHUs
7.5 KoopaunaTsl 1 BEKTOpHI
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